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HOACHUTEJBHASA 3AIINCKA

[Iporpamma nmo mMareMaTuke yriayOJE€HHOTO YPOBHS IJisi OOYyYarOIIMXCS
7-9 knaccoB pazpaborana Ha ocHoBe ®I'OC OOO. B nporpamme o MaremMaTuke
YUTEHBI UJIEN U TIOJIO)KEHUSI KOHLICTILIMK PA3BUTHSI MAaTEMAaTUYECKOTO 00pa30BaHuUs
B Poccuiickon denepanuu.

[IpenmMeToM MaTeMaTHKH SBISAIOTCA (PyHIAMEHTAIbHBIE CTPYKTYPHI
HaIlero MUpa — MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHbIE OTHOIIEHUS (OT
MPOCTEUIINX, YCBAMBAEMBbIX B HEMOCPEJICTBEHHOM OIIbITE, /O JOCTaTOYHO
CIIOXHBIX, HEOOXOJMMBIX IS Ppa3BUTUS HAy4YHBIX U NPUKIAJAHBIX HACH).
MatemMatuyeckue 3HaHUS OOECNEYMBAIOT MOHMMAaHWE MPHUHIIMIIOB YCTPOMCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCHPUSATAE W  HMHTEPIPETALUIO
COLIMAJIbHON, 3KOHOMUYECKON, MOJIUTUYECKON HMHPOpMAIH, JAl0T BO3MOXHOCTb
BBITIOJIHATH PACU€Thl U COCTABIIATh AJITOPUTMBI, HAXOJUTh U MPUMEHATH (POPMYJIHI,
BJIAJETh MPAKTUYECKUMH NPUEMAMU T€OMETPUUYECKUX U3MEPEHHN U MOCTPOEHUH,
YUTaTh MHPOPMALIMIO, TPEACTABICHHYIO B BUIE TAaOJIMUL], JUarpaMM U rpauKoB,
XKUTh B YCIIOBHUSX HEONPEIEIEHHOCTH M TMOHUMATh BEPOSTHOCTHBIM Xapakrep
CITy4alHBIX COOBITUM.

N3yuyenne mMareMatuku (GOpMHUPYET y OOYYAIOIIMXCS MaTeMaTUYECKHM
CTWJIb MBILUICHUS, TPOSABISIIONINIICS B ONPEACIIEHHBIX YMCTBEHHBIX HaBBbIKAX.
OOyuaroiyecs 0OCBaBaIOT TaKWe MPUEMBI U METOJIbI MBIIIJICHUS, KaK WHAYKIUS U
JTeTyKIHs, 0000IIeHHEe W KOHKPETH3allus, aHajdu3 W CHUHTE3, KilacCuuKaims H
cuctemaTtuzanus, abcrparupoBanue u aHamorus. OOBEKTHI MaTEMaTHYECKHX
YMO3aKJIIOUCHU, TpaBUja UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TIOCTPOCHHH, CIIOCOOCTBYIOT BBIpAOOTKE yMeHUs (HOpPMYITUPOBATh,
O00OCHOBBIBaTh M JOKa3blBaTh CYXKJIEHHUS, TEM CaMbIM pPa3BUBAIOT JIOTUYECKOE
MBIIICHHUE. N3yuyenue MaTEMaTUKH oOecnieunBaeT dbopMupoBaHue
AITOPUTMHYECKOW KOMIIOHEHTBHI MBIIUICHUS W BOCHUTAaHUE YMEHUN JEMCTBOBATh
N0 33/JaHHBIM aJITOpPUTMaM, COBEPIICHCTBOBaTh HM3BECTHBIE M KOHCTPYHPOBATH
HOBbIE. B mporecce pelieHus 3aj1a4 — OCHOBOW yueOHOMU ESITEILHOCTH Ha ypoKax
MaTE€MaTHUKHU — pa3BUBAIOTCS TBOPUECKAs U NMPUKJIIAHAS CTOPOHBI MBIIILICHHUS.

OOyueHue maTemMaTHKe Ia€T BO3MOXXHOCTh Pa3BUBATh y OOy4arOIIUXCS
TOYHYIO, pallUOHAIBHYIO U MH()OPMATHUBHYIO peyb, YMEHUE OTOHMpaTh Haubosee
MOJIXOJISIINE SI3bIKOBbIE, CUMBOJIMUYECKHE, IpaUuecKue CpeACcTBa AJIs BhIPaXKECHUS
CYXKJICHUI U HaTJISIIHOTO UX MPEJICTABICHUSI.

[Ipy u3yuyeHMHM MaTeMaTHUKH OCYIIECTBISIETCS OO0Ilee 3HAKOMCTBO C
METOJAMHM TIO3HAHUS JIEUCTBUTEIBHOCTH, MPEACTABICHUSAMU O TMpPEAMETE U
METO/JaX MAaTEeMaTUKH, HMX OTJIMYMHU OT METOJOB JIPYTUX €CTECTBEHHBIX U
I'YMaHHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUSI MAaTEMATUKH JUIsl pelIeHUs
HAyYHbIX U NMPUKIIAIHBIX 3a/1a4.

MaremaTudeckoe oOpa3oBaHue B Poccuiickoi denepaunun
MaTeMaThyeckoe 00pa3oBaHMe IOKHO PEllaTh, B YaCTHOCTH 3a/lauu o0ecreueHus
CTpaHbl BBIMYCKHUKAMM, MAaT€MaTU4YeCKasl MOJArOTOBKA KOTOPBIX OCTAaTOYHA IS
OpOAO/DKeHHs ~ 00pa3oBaHWMs B Pa3jMYHbIX  HAMpPaBICHUSAX,  BKJIIOYAs
MaTeMaTHYeCKHUe HCCe0BaHus, paboTy B chepe nHPOPMALMOHHBIX TEXHOJIOTHIA,
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MpENnoJAaBaHNEe MATEMATHKH, C OJHOM CTOPOHBI, U NMPUMEHEHHWE MATEMAaTHKU B
JIPYTUX HayKax, B MH)XCHEPHO-TEXHOJOTUYECKON U COLMANIbHON cepe ¢ apyroi
cTopoHbl. [l oOecrieyeHus: JOCTMKEHUS COOTBETCTBYIOLIEH I3THM 3ajJadyaM
MaTeMaTUYeCKOM MOATOTOBKU 00YyYaroOIUXCs, 1JIs YAOBJIETBOPEHUS UX 3alIPOCOB U
BO3MOYKHOCTEN IIpeIHa3HaueHa IporpaMma yriayOoJaéHHOTO U3yYeHHUs] MaTEMATUKH.
[Iporpamma o MmaTemMaTUKE yIriIyOJIEHHOTO YPOBHS JAET BO3MOKHOCTh PACIIMPUTH
U yIIIyOUTh KPYT U3y4aeMbIX BOIIPOCOB, CO3/1aTh OOJIee IEIOCTHOE MPEICTABICHHE
O CHCTEeME€ MaTeMaTHMYeCKUX 3HaHHi, cPOopMUpOBaTH 0Oo0jee YCTOMYMBHIE U
OCO3HAHHBIE YMEHUS.

[IpuopureTHbIMU LETSIMU  OOy4YeHUs MaremaTuke B /-9 Kkiaccax
SBIIFOTCS:

dbopMupoBaHHE LEHTPAIBHBIX MAaTEMATHUYECKUX TMOHSATUN (YHCIIO,
BEJIMYMHA, TIeOMEeTpUYecKass (Qurypa, IEpEeMEHHas, BEpPOSTHOCTb, (DYHKIHSA),
00€eCMeYnBaOIINX PEEMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTEMaTHUYECKOIrO
oOpa3oBaHus 00y4arOIUXCS;

Mo/BEICHUE OOydYaromuxcsi Ha JOCTYIHOM Ui HHX YPOBHE K
OCO3HAaHHUIO B3aMMOCBS3M MAaTEMAaTHKM M OKPY>KAIOLIET0 MHpA, NTOHUMAaHHE
MaTEeMaTHUKH KaK YacTU OOIIEH KyJIbTYphl YEJIOBEUECTBA,

pPa3BUTHE  HMHTEIUICKTYaJIbHBIX M TBOPYECKUX  CIOCOOHOCTEM
oOy4Jaroniuxcs, MO3HaBaTEIbHOM AaKTUBHOCTH, HCCIEAOBATEIIbCKUX YMEHHU,
KPUTUYHOCTH MBIIIJIEHUS, UHTEpECa K U3YYEHUIO MaTeMaTHKU,

dopmupoBanrne (YHKIMOHAJIBHOM MAaTeMAaTHYE€CKOW T'PaMOTHOCTH:
YMEHHUSI pPaClO3HaBaTh MPOSIBIICHUS MAaTeMaTHYECKUX TMOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUU APYTUX
y4eOHBIX MPEIMETOB, TMPOSIBJICHUS 3aBUCMMOCTEM UM  3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX HA SI3bIKE MATEMATUKH M CO3/1aBaTh MATEMATHUYECKUE MOJEINH,
MPUMEHSITh OCBOEHHBI MaTEMATHUYECKUW ammapar [Js pPEHIeHUus MpPaKTHUKO-
OpPUEHTUPOBAHHBIX 3a/Ja4, HWHTEPIPETUPOBATh U OLIEHUBATH IOJYyYECHHBIC
pPE3YIBTATHI.

OcHOBHBIE JMHUU COJEpPKaHUS TPOrpaMMbl IO MaTeMaTtuke B /-9
kiaccax: «Uucma u BeIYHCICHUS», «Anredpa» («AnreOpandeckrue BBIPAKECHHS,
«YpaBHEHUSI W HepaBeHCTBa»), «DyHkuum», «l'eomerpusa («['eomerpuueckue
burypel W HuX CBOWCTBa», «VI3MepeHne TEOMETPUYECKUX  BEIUYUHY),
«BeposATHOCT M CTAaTUCTUKa». J[laHHBIE JIMHUM Pa3BUBAIOTCA MAPAUIEIBHO,
KaXJasi B COOTBETCTBHUM C COOCTBEHHOW MPHUPOION M TpaJULUSIMH, OJHAKO HE
HE3aBUCUMO OJIHA OT APYIrOM, & B TECHOM KOHTAKTE YU B3aUMOJICHCTBUM.

ConepxaHue MporpaMMmbl MO0 MaTeMaTUKE, paclpene€éHHOe MO rojgam
OoOy4eHHs, CTPYKTYpPHUpPOBAHO TaKUM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM,
MPUHITMITHATBHBIM BOIIPOCaM OOyYaroIrecs: o0palaiuch HEOJHOKPATHO, YTOOBI
OBJaJICHUE MATEeMaTUYECKUMHU TMOHATHSIMU U HAaBbIKAMHM  OCYIIECTBIISLIIOCH
NOCJIEOBATENBHO WM IOCTYIATEIbHO, C  coOmogeHWeM — TMPUHIUIA
IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAIUCh B OOIIYI0 CHUCTEMY
MaTEeMaTHYECKUX MPEJICTaBICHUM OO0Yy4alolnxcs, paciiupsss U yriayomss eg,
o0pa3ysl IpOYHbIE MHOYKECTBEHHbIE CBSA3H.
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B cootBerctBun ¢ ®I'OC OOO maTemartuka sIBIsieTCs 00s13aTEIbHBIM
NpeIMETOM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUA U HU3y4yaeTcs Ha
yrayOn€HHOM ypOBHE B paMKax CICAYIONUX yYeOHBIX KypCOB: «AJreOpay,
«['eomerpusi», «BepositHocTh u  cratuctukay». OOmee YHCIO  Yacos,
PEKOMEHJIOBAaHHBIX JIJII M3y4YeHUsT MaTeMaTuku, — 816 4dacoB: B 7 kjacce — 272
yaca (8 yacoB B Hejleno), B 8 kiacce — 272 4Jaca (8 4acoB B HeJel0), B 9 Kitacce —
272 gaca (8 yacoB B HEJIEIIIO).

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOT'PAMMBbI

IO MATEMATUKE HA YPOBHE OCHOBHOI'O OBLIET'O
OBPA30OBAHUSA

N3yuenne maTeMaTWKH Ha ypOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUS
HaIpaBJICHO Ha JOCTUKEHUE O0YYaIOIUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX 00Pa30BaTENbHBIX PE3YJITATOB OCBOCHHS YUEOHOTO MpeaMeTa.
JIMYHOCTHBIE PE3YJIBTATDBI

1) maTpuoTHYECKOE BOCIIUTAHUE: TIPOSBICHHEM HHTEpEca K IPOILIOMY U
HACTOSINIEMY  POCCHMCKOM  MAaTeMAaTWKH, [€HHOCTHbIM  OTHOUIEHHEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTHUYE€CKOW IIKOJIBI,
K HUCIIOJIB30BAHUIO 3THUX JIOCTHKEHUH B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) TpaXJIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE: TOTOBHOCTHIO K
BBITIOJIHEHUIO ~ O0SI3aHHOCTEH  TpakJIaHMHA W peaju3allud  ero  Ipas,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHUN, TPOUEAYp TPAXKTAHCKOTO OOIIecTBa (HampuMep, BBHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO STHUYCCKHUX TIPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTI)KCHMA HayKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJTEHO-3THYECKHUX MTPUHITUTIOB B ACSITEIBHOCTH YUEHOTO;

3) TpyI0BOE BOCIIMTAHUE: YCTAHOBKON HA aKTHBHOE yJacCTHE B PEIICHUN
MPAKTUYCCKUX 3aJ1ad MaTEeMaTUYECKOW HaIpaBJICHHOCTH, OCO3HAHWEM BaKHOCTHU
MaTEMaTHYeCKOr0 00pa30BaHUs Ha MPOTSHKCHUH BCEU JKU3HU IS YCIEITHOM
npo(ecCUOHANBHON  JEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHI,
OCO3HAaHHBIM  BBIOOPOM W TOCTPOCHHWEM HWHIWBHIYyAIBHOW  TPACKTOPUU
oOpa3oBaHMS W JKM3HCHHBIX IIJJAHOB C YyYE€TOM JIMYHBIX HWHTEPECOB W
OOIIECTBEHHBIX MOTPEOHOCTEN;

4) SCTETUYECKOE BOCIHTAHHE: CIIOCOOHOCTHIO K SMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad, pPEIICHHH,
pacCyXJIeHU|, YMEHHUIO BUJETh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B HICKYCCTBE;

5) LEHHOCTH HAyYHOTO IO3HAHMS: OPHEHTAIMEeW B IEATCIILHOCTH Ha
COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YeJIOBEKa, MMPUPOLI U 00IIeCcTBa, TOHUMAaHUEM MaTeMaTHYeCKOW HayKu
KaK c(ephbl YETOBEUCCKON NEITCIbHOCTH, 3TAIOB €€ Pa3BUTHSA U 3HAYUMOCTH IS
pPa3BUTHUSl LMBUWIM3AIMM, OBJIAJICHUEM S3bIKOM MATEMaTUKH M MaTEeMaTUYECKON
KyJIbTYpOMl  Kak CpEICTBOM TO3HaHUS MHUpPA, OBJAJICHUEM HABBIKAMU
UCCJIEI0BATENbCKON JeATEIbHOCTH;

6) ¢usnmyeckoe BocnuTaHue, (HOPMUPOBAHHE KYJIBTYPhl 3J0POBbS U
HMOIIMOHAJIBHOTO 0JIAroMOIy4YHsi: TOTOBHOCTHIO MPUMEHATh MaTeMAaTUYECKHE



3HaHUs B MHTEpPEcax CBOEro 3/I0pOBbs, BEICHHUS 310pOBOro0 00pa3a >KHU3HU
(310poBOE MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHI U OTAbIXA, peryisipHas
¢duznyeckas akTUBHOCTB), COPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUH, TPU3HAHUEM
CBOETO IpaBa Ha OMHUOKY U TAKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7) DKOJIOTMYECKOE BOCIHTAHWE: OpHCHTAIlMe Ha TPUMCEHECHHE
MaTeMaTHYECKUX 3HAHUW s pelmeHus 3agad B O0JIACTH  COXPaHHOCTU
OKpY’>Kalollled cpenbl, IUIAHUPOBAaHUS IIOCTYIIKOB U OLEHKM HX BO3MOYKHBIX
HOCJEACTBUM JUIsl OKPY’Kalolel Cpelbl, OCO3HAHUEM IJIOOATIBHOIO XapakTepa
HKOJIOTMUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) amanTanus K W3MEHSIOMIUMCS YCIIOBHSM COLUAIBHON M MPUPOIHOM
Cpelbl:

TOTOBHOCTBIO K JIGUCTBUSAM B  YCIOBUSAX  HEOMpPEICIEHHOCTH,
MOBBIIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUIECKYIO ACSITEIbHOCTD,
B TOM YHWCJE€ YMEHHE YYUThCS y NPYrUX II0JeH, mpuoOpeTatb B COBMECTHOM
JeSITEIbHOCTH HOBBIEC 3HAHNUS, HABBIKM M KOMIIETEHITH U3 ONBITA APYTHUX;

HE0OXOAMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUM, (HOPMYIUPOBATH
UJEH, TOHATHUS, TUNOTE3bl 00 OOBEKTaxX W SABJICHUSAX, B TOM YHCJIE paHEE HE
U3BECTHBIX, OCO3HaBaTh JE(UUUTHI COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOUIMII KOHTpPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble pEIIeHUusT W ACUCTBHs, (OPMYyIMPOBATh U OICHUBATh PHUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI

B pesynabrare oOcCBOEHHS MporpamMMbl MO MaTeMaTHKE Ha YpOBHE
OCHOBHOTO o00I1ero oOpa3oBaHus y oOyuwaromerocs OyayT chopMUpOBaHbBI
MeTanpeIMETHbIE pe3yJbTaThl, XapaKTepU3YIOIIHECs OBJIaZICHUEM
YHHUBEpCaJIbHBIMU NO3HaBaTeJIbHBIMU NeUCTBUAMU, YHHUBEPCATbHBIMU
KOMMYHHUKATUBHBIMUA  JIEHCTBUSMU U YHUBEPCAJIBHBIMH  PETYJISATUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe 1eiCTBUSA
ba3oBble 1oruyeckue 1efcTBUA:

BBISIBJISITD U XapaKTepUu30BaTh CYLIECTBEHHbIE pU3HAKU
MaTEeMaTUYECKUX OOBEKTOB, TMOHATHUNA, OTHOIICHUH MEXIy MOHSATHIMH,
dbopMynupoBaTh ONpeEiIeHNs MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJlaccu(ukanmyu, OCHOBaHHMS JJigi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3A;

BOCTIpUHUMATh, (QOPMYITUPOBaTH U TPeoOpPa3OBBIBATh  CYKICHUS:
yYTBEpIUTEIbHbBIC U OTPUIIATENIbHBIC, EAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITH ~ MAaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
npoTUBOpeurs B (paKkTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHUSX, IpeasaraTb
KPUTEPUU JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHiL;

JieNlaTh BBIBOJBI C UCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUEHUH 10 aHAJIOTUH;



pa30upaTrh J0Ka3aTENbCTBA MAaTEMATHUUYECKUX YTBEPKIACHHUM (IpsMbIE U
OT IPOTUBHOIO), NMPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MaTEMaTHYECKHX
¢dakTOB, BBICTpaMBaTh APTYMEHTAIIMIO, NMPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MaTeMaTUYeCKOM HHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
pacCyKJIeHUs;

BBIOMpaTh CMOCOO pelieHrs y4eOHOM 3amayl (CpaBHHBATh HECKOJBKO
BapUaHTOB  pElICHHs, BbIOMpAaTh HauOoyiee MOAXOAALMN ¢ y4éToM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble ucciienoBare/ibCKHue AeHCTBUA:

HCIIOJI30BaTh BOIIPOCHI KAK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (POpMHpPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHUE;

IPOBOJUTH II0 CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEXIy COOOM;

caMoCTOSITeNIbHO  (opMysnIupoBaTh  OOOOLIEHMSI W BBIBOJABI IO
pe3ynbTaTtaM  OPOBEAEHHOIO  HAOJIONECHUS, MCCIENOBaHUsA, OSKCIEPUMEHTA,
OLICHMBATh JIOCTOBEPHOCTD MOIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, & TAKXKE BBLABUIATH
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M W30BITOYHOCTh MH(OpMAaLMU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

BBIOMPATh, AHAIU3UPOBATh, CUCTEMATHU3UPOBATh U WHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (POPM MpeaCcTaBICHUS;

BBIOMpATh (DopMy MpeAcTaBICHUS UHPOPMALMK U WIUTFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOU rpaukoi U uX KOMOMHALIMSIMU;

OLICHMBAaTh HAJEKHOCTh MHPOPMALMHU MO KPUTEPUAM, MPEIIOKEHHBIM
win c(hOPMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

BOCIPUHUMATh U (POPMYJIHPOBATH CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSIMU M LEJISIMHU OOUICHHMS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY
3p€HUs B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS MO XOAY pPELIEHUs
3aJla4yu, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3ysbTaT;

B X0/ic OOCYXXJIEHMsI 3aJlaBaThb BONPOCHI MO CYILIECTBY OOCYKJIaeMOM
TEMbI, IPOOJIEMbI, PelIaeMO 3a/1auu, BHICKA3bIBaTh UJEH, HAIICJICHHbIE HA MOUCK
pelIeHus, COMOCTaBISATh CBOM CYXKICHUS C CYXACHUSAMHU APYIMX YYaCTHUKOB
Jyanora, oOHapyXUBaTh Pa3zjiMuue M CXOJICTBO TMO3UIIMM, B KOPPEKTHOH (opme
(opMyIMpOBaTh Pa3HOIIACHS, CBOM BO3PAKEHMS,;

IOPEACTAaBIATh  PE3yJbTaTbl  PEIICHHMs  3aJadd,  DKCIIEPUMEHTa,
UCCIIEIOBaHMSI, MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (OopMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPE3CHTALMU U OCOOEHHOCTEN ayTuTOPUH;



NOHMMATh W  HWCIOJb30BaTh  MPEHMYIIECTBA  KOMAHJHOM U
WHIUBUIYAIbHOM pabOThl TpH pelIeHWH YYEeOHbIX MaTeMaTHYECKUX 3ajiad,
IPUHUMATh LEJIb COBMECTHOM JEATENbHOCTH, IUIAHHUPOBATh OPraHU3aLHUIO
COBMECTHOI pPalOTHI, paclpenensiTh BHUIAbI padOT, JOTOBapUBATHCA, OOCYXAATb
MPOIIeCC U Pe3ybTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTel (0OCyxkaeHus, OOMeH
MHEHHUN, «MO3TOBbI€ IITYPMbI» W HHBIE); BBIMNOJIHATH CBOIO YacTh pabOTHI U
KOOPAUHUPOBATh CBOMU JEHUCTBUS C JPYTMMHU UYICHAMU KOMAaHJbI, OLICHUBATH
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaja B OOMMIMNA pe3ylbTar IIo
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHMOJICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUS
Camoopranusamnus:

BBISBIIATh MPOOJIEMBl JUIsI PEIIEHUS B JKU3HEHHBIX M YYEOHBIX
CUTYyallUsIX, OPHEHTHPOBATHCA B PA3NIMYHBIX MOAXO0JAX MPUHITHS PpPELICHUN
(MHAMBUyaIbHOE, TPYIIIOBOE);

CaMOCTOSTENIbHO COCTABJIATH IJIaH, aJTOPUTM PELICHHS 3a/1auu (MU €ro
4acTh), BBIOUpPATh CHOCOO pelIeHUs C YYETOM MMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATh BapUAHTHI
penieHuit ¢ yaéToMm HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb:

BIIAJETh CIOCO0aMH CaMONPOBEPKH, CAMOKOHTpOJsS Ipolecca U
pe3yJsbTaTa pelieHus MaTeMaTHUeCKO! 3a7jaur, CaMOMOTHBAIIMY U PEQIICKCUH;

OPENBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IpU PEIICHHUH
3aJ]aul, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IOCTABJIEHHON LENH
U YCIOBUSAM, OOBSACHATh NPUYUHBI JOCTHXKEHHUS WIM HEIOCTHKEHMs LEeJH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

IMOIUMOHAJIBLHBLIN HHTEJIEKT:

BBIPAXXATh YMOLIMH NPH U3YYEHUH MAaTEMaTUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOI[MOHAJIBHYIO OLIEHKY PEILICHUS 3a/1a4u.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHS NPOrpaMMbl MO MaTeMaTHKe
yrayOnEHHOTO YPOBHS MPEJICTABIEHBI 110 T0aM 00Y4YEHUs B CIEIYIOUIMX pa3aenax
OporpaMmbl 1O MaT€MaTHKE B paMKaX OTAENbHBIX Y4YeOHBIX KypcoB s /—9
KJIacCcoB: «Anredpay, «I'eomeTpus», «BepoITHOCTb U CTATUCTUKAY.

Pa3BuTre JIOrMYECKMX TPEICTAaBIEHWH M HABBIKOB JIOTMYECKOTO
MBIIIICHUS] 00YYaIOUXCs OCYIIECTBISIETCSI B paMKaX BCEX Ha3BaHHBIX KypCOB Ha
NpOTSKEHUH Bcex JieT oOyueHus. llpenmonaraercs, 4to BBITYCKHUK 9 Kiacca
CMOXET CTPOUTH BBICKa3bIBaHWS W OTPULAHUSA BBICKAa3bIBaHUI, pPacro3HaBAThH
VCTUHHBIE W JIOXKHBIE BBICKa3bIBaHUSA, MPUBOAUTH NPHUMEPHI M KOHTPIPUMEPHI,
BBIIIOJIHATh ~ OMNEPALIMM  HaJ  BBICKA3bIBAHUSIMH, CTPOUTh BBICKA3bIBAHUS U
pacCcy IeHus Ha OCHOBE JIOTMUECKHMX IMpPaBWJ, pelaTh JIOTUYECKUE 3a]ayH,
HAy4YUTCS MPUMEHSITh METOJ MaTEMAaTHYECKOM WHIYKLHH, OBJIAJIEET MOHATUSIMU:
ONpENEIICHUE, AKCHOMA, TEOPEMA, JOKA3aTEIbCTBO — U HAYYUTCA MCIOJIb30BATh UX



IPY BBIIIOJIHEHUU Y4E€OHBIX M BHEY4eOHbIX 3aaay. [Ipu 3TOM BBenEeHHE OCHOBHBIX
JOTUYECKUX TIOHATHA M OCBOCHHUE OCHOBHBIX CBSI3aHHBIX C HHMH BHJIOB
NEATEIBHOCTH OTHECEHO K Kypcy «BeposSTHOCTP M CTaTUCTHKa» M TakKke
pacnpeeeHo 1o roaaM 00y4eHHUsL.

B pamkax Bcex TpE€X KypcOB OCYIIECTBIIAETCS (DOPMUPOBAHHE YMEHUS
BBIOMpATh TMOAXOMAAIIMN METOA JUIsl pEIIeHUs 3a7aud, BBISABIATH IPUMEPHI
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpUPOAE U OOLIECTBEHHOW JKU3HH,
pacno3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKH B MCKYCCTBE, IPUMEHSTH
MAaTEMaTUYECKUE 3HAHMS W OIBIT MATEMATUYECKOW JIEATENBHOCTH B CHUTYaLMSIX
peasibHON ku3HM. OOydamliuecs 3HAKOMSATCS C HAay4YHBIMU pe3yJibTaTaMH,
IOJyYEHHbIMA B XOJ€ pPa3BUTUSA apUPMETHKH, alreOpbl, I€OMETPUH, TEOPUHU
BEPOSATHOCTH, CTATUCTUKM M y4arcsi HX OIKCBIBATh, IPUBOIAT MPUMEPLI
MAaTeMaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEUYECTBEHHOM M BCEMUPHOU UCTOPUU
HAyKH.

PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA» HA YIUIYBJIEHHOM YPOBHE B 7-9 KJIACCAX
MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsSETCA OJHHUM H3 ONOPHBIX KypCOB OCHOBHOI'O OOUIETO
o0pa3oBaHUs: OHA OOECIEYMBAET U3YyYEHUE JAPYTUX JUCLUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTapHOTO IIMKJIOB, €€ OCBOEHHE HEOOXOauMO IJis
MPOJOJKEHUST 00pa3oBaHMs U JUIsi TMOBCEAHEBHOM KW3HU. PasButue vy
oOydaromuxcsi Hay4YHBIX MPEJICTaBICHUA O TPOUCXOXKICHUH U  CYIHOCTU
anreOpanyeckux aOCTpakuuid, CHoco0e OTpaKeHHs MaTeMaTH4YeCKOW HayKou
SBIIGHUW W TPOIECCOB B TMPHUPOJIE H OOIIECTBE, pOJM MaTEeMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM TMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO
HAyYHOTO MHMPOBO33PEHMSI U KAue€CTB MBIILJICHUS, HEOOXOAUMBIX ISl aJanTaluu B
coBpeMeHHOM LH(poBoM obiecTBe. M3ydeHue anreOpbl oOecrieunBaeT pa3BUTHE
yMEHHUsT ~ HaOdIoAaTh, CpaBHUBAaTh, HAaxXOOUTh 3aKOHOMEpPHOCTH, Tpebyer
KPUTUYHOCTH MBILUIEHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOU
JeNCTBUs, BBIBOJBI, (OPMYIUpPOBaTh YTBepkIeHUs. OcBoeHHEe Kypca aireOpbl
o0OecneunBaeT pa3BUTHE JOTMUYECKOTO MBIIUICHUS O0YYaIOUIUXCS: OHU UCTOIb3YIOT
JICNyKTUBHBIE W WHIYKTUBHBIC PacCyXIEHHsS, OOOOIICHHE M KOHKPETU3AIHUIO,
a0OcTparupoBanue U aHajoruro. OOydeHue anredpe mpeinosiaraeT 3HauYUTEIbHBIN
00BEM CaMOCTOSTENBHON ESTEIBHOCTH 00yUYaOIIUXCsl, TOITOMY CaMOCTOSATEIHHOE
pemieHre 3agad  OOydYalOIMMUCS — SIBISIETCS  peaim3aleil e TeIbHOCTHOTO
OPUHIIMIA 00yYEHUS.

B cTtpykType mporpammel yueOHOTO Kypca «Anredpa» yriayOoa€HHOTro
U3yYCHUsT OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOAUYECKUE JIMHUU:
«Yucna W BBIUMCICHHUS», «ANTreOpanyeckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBa», «DyHkium». Kaxmas #u3 3TUX coaep)KaTeabHO-METOIUYECKUX
JUHUA pa3BUBaeTCS Ha MPOTSHKEHUM TPEX JIET U3YUEHHUS Kypca, B3aUMOJCHCTBYS C
ApPYyTMMH €ro JuHUsSMU. B Xxonme u3ydyeHuss Kypca oOydaromIUMCS NPUXOAUTCA
JIOTUYECKH PacCykaaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3H



C 3TUM B MporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pas3eiax MaTeMaTU4ecKoro
o0pa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIQJICHUIO  OOy4YarOUIMMHCS ~ OCHOB
YHUBEPCAIBHOIO MaTeMaTU4yecKoro s3bika. ConepKaTelbHOW M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapaKkTep.

Copnepxxanne nuHMM «YHucna W BBIUKCICHUS» CIYKUT OCHOBOW IS
JaNbHENIIero U3y4yeHus: MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS
JIOTUYECKOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIsi TIOBCEIHEBHOM
*u3HU. Pa3BuTHE MOHATHS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro oO0pa3zoBaHUs
ceszano DegepanpHas pabouas mporpamma | Maremaruka. 7-9  Kiacchl
(yrmyOn€éHHbI ypoBeHB) 13 C parMoOHATBLHBIMH W HPPANMOHATBLHBIMHU YHCIIAMH,
(opMHpOBaHMEM MPECTABICHUHN O ACHCTBUTEIBLHOM YKCIE. 3aBEPIICHHE OCBOCHHUS
YUCJIOBOM JIMHUU OTHECEHO K CpeiHEMY 0011IeMy 00pa30BaHUIO.

Conepxxanue JByX anreOpadeckux JIMHUA — «Ajdredpandeckue
BBIPQXECHUS» M «YPaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaroluxcsi MaTeMaTUYECKOro ammapara, HeoOXOIuMOro Ijsi pelleHus 3ajad
MaTEMaTUKH, CMEXHBIX IPEIMETOB U OKpyXKarouied peanpHocTH. Ha ypoBHE
OCHOBHOTO 0011ero o0pa3oBaHusi y4eOHBIH Marepuan TpYNIHUPYETCS BOKPYT
palMOHAIBHBIX BBIpAXXEHUH. AnreOpa AEMOHCTPUPYET 3HAYEHHE MATEMATHUKH Kak
A3bIKa JJI1 TOCTPOCHMSI MAaTeMAaTHUYECKHX MOJENed, OMUCaHUs MPOLIECCOB H
ABJICHUM peaibHOro Mupa. B 3agaun oOyueHus anredpe BXOIAT TaKkKe JalbHeilliee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOJAMMOro, B YAaCTHOCTH, IS
OCBOGHMSI Kypca HMH(POPMATHKM, U OBJAJCHUE HABBIKAMU JEAYKTHUBHBIX
paccyxnenuid. IIpeoOpazoBaHHe CHMBOJBHBIX (OPM CIOCOOCTBYET PpPAa3BUTHIO
BOOOpaXeHUsI, CIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanne (yHKIMOHATBHO-TpaUUYECKON JIMHUM HAIEJIeHO Ha
MOJIy4eHHE OOYYAIOIIMMUCS 3HAHUN 0 (QYHKIMSAX KaK BayKHEHIIEH MaTeMaTu4eCcKon
MOJIEH Ui ONMCAHUS U HUCCIENOBaHUS pa3HOOOpa3HBIX MPOILIECCOB M SBJICHUH B
npupone u oOmecTtBe. V3yueHue wmaTepuana CrIOCOOCTBYET pa3BUTHIO Y
oOy4aroluxcsi yMEHHs HCIOIb30BaTh PA3IMUHbIC BHIPA3UTENbHBIE CPEACTBA SI3bIKA
MaTEMaTHUKUd — CJIOBECHOTO, CHUMBOJMYECKOTO, Ipauueckoro, BHOCHUT BKIJIaJ B
(dbopMHpOBaHKE MPEACTABICHUA O POJM MATEMAaTHKW B Pa3BUTUM LIUBWIA3ALUU U
KYJbTYPBHI.

YrinyOonéHHeli  Kypc ~— anreOpbl  XapakTepU3yeTcsi  M3YYeHHEM
JIOTIOJTHUTEJIBHOIO TEOPETHUECKOr0 ammapara M CBA3aHHBIX C HHUM METOJIOB
pemieHust 3amgad. AunreOpa SBISETCS SI3BIKOM  JIJIE  ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CITY>)KUT OCHOBOW MaTeMaTH4YecKoro monaenuposanus. [Ipu stom
caMi OOBEKThl MaTEMaTHUYECKUX YMO3AKIIOUEHUN U MPUHATHIE B anreOpe mpaBuia
X KOHCTPYMPOBAHHS CHOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN OOOCHOBBIBATH U
JIOKa3blBaTh CYXXJIECHMS, pa3BUBAIOT MATEMAaTHUYECKYI0 MHTYULHIO, KpaTKoO H
HaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX IMOCTPOCHUM U ydaT UX
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npuMeHeHuto. Tem cambiM anreOpa 3aHUMaeT OJHO U3 BEAYIIMX MECT B
(bopMHpPOBAHNY HAYYHO-TEOPETUUECKOTO MBIIIJICHUSI 00 YHAIOIIUXCS.

CormacHo yueOHOMY TutaHy B /-9 kjlaccax W3ydaeTcsl y4eOHBIN Kypc
«Anrebpa», KOTOPBI BKJIIOYAET CIEAYIOIIHEe OCHOBHBIC DPAa3/leibl COJEPIKaHUS:
«Yucnma W BBIYUCICHUA», «Anredpanyeckue BBIpAXKCHHS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIHI.

Ha usyuenue yueOHoro xypca «Anrebpa» orBoautcs 408 yacos: B 7
kiaacce — 136 gacoB (4 yaca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B HEJEINIO),
B 9 kiacce — 136 yacoB (4 yaca B HEJEIIO).

COAEPXAHUE OBYYEHUA
7 KIIACC
Yucia v BIYMCICHUSA

PanmonanbHbie qucia. CpaBHeHue, YHOPSIA0UMBAHUE U
apupMeTHYecKue JACUCTBUS C paAlMOHAIBHBIMU YHCIaMH. YucioBas MpsiMas,
MOZYJIb YUCJIA.

CreneHb ¢ HaTypaJbHBIM MOKAa3aTelIeM U €€ CBOMCTBA. 3alUCh YUCIA B
JNECSITUYHOM MO3ULIMOHHON CUCTEME CUMCIICHUSI.

Pemenne TeKCTOBBIX 3ajay apudMeTUYECKUM crocobomM. Perenue
3a/7la4 W3 peajlbHOM MPaKTHKKW Ha YacTH, Ha JIPpOOM, HA MPOIEHTHI, MPUMEHEHUE
OTHOIIEHWN W MPONOPUHMA TPU PELUICHUU 3aJad, PEIICHUE 3aJay Ha JIBUKCHUE,
paboTy, MOKYIKH, HAJIOTH.

JlenumocTs 1enbix ynucena. CBoiicTBa ACTUMOCTH.

IIpocTeie u cocTaBHble yncna. YETHble U HEYETHBIE uncia. [Ipu3Haku
nenmumoctn Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI U
IIPOU3BEICHUS LIEJIBIX YUCEII [IPY PELICHUH 33/1a4 C IPAKTUYECKUM COACPKAHUEM.

HauOonpmuii oOuuii nenuTenh U HaUMEHbIIee 00Iee KpaTHOE JBYX
yucen. B3anmmHo mnpocteie umucna. Anroputm EBknmpa. JleneHue € OCTaTKOM.
ApudmMernueckre onepary Hajl OCTaTKaMu. AJIredpandeckue BbIpaKeHu sl

BripaxkeHne ¢ nepeMeHHbIMU. 3HAYEHUE BBIPAXKECHUSI C MEPEMEHHBIMU.
[IpeacraBnenue 3aBUCUMOCTH MEXY BeTUIMHAMU B Buje GopmMyiibl. ToXIECTBO.

ToxxnecTBeHHbIE TpeoOpa3oBaHUsl — AITEOPaNYeCKUX  BBIPAKCHUH.
Jloka3aTrenbCTBO TOKIECTB.

Onnownensl. OpHOWwIeH cTaHAapTHOro BuAa. CTENeHb OJHOWICHA.

Mmuorounensl. MHOrowieH cTaHaapTHOTO BuAa. CTeneHb MHOTOYICHA.
CnoxxeHue, BbIUYMTaHUE, YMHOKEHUE M JieJeHue MHorousjeHoB. [IpeoOpazoBaHue
L[EJIOT0 BhIpaKE€HUSI B MHOTOUJIeH. KopHU MHOTOWIEHA.

@opMysbl COKPAIIEHHOTO YMHOXEHHUS: KBaApaT CyMMbl W KBaapaT
Pa3HOCTH JIBYX BBIpOKEHHM, KyO0 CyMMBI M KyO0 pa3HOCTH JIBYX BBIpaXCHH,
Pa3HOCTh KBAJIPATOB JIBYX BBIPAXKEHUM, MPOU3BEICHUE PA3HOCTU U CYMMBI JBYX
BBIPAXEHUI, CyMMa U Pa3HOCTb KyOOB JIBYX BBIPaKEHUIA.

Paznoxenne MHOTOUYJI€HA Ha MHOXUTEIW. BplHeceHne o00IIero
MHOKHUTEIIS 32 CKOOKU. MeTo 1 TpyIIUpOBKH.

YpaBHeHUA U HEPABEHCTBA
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VYpaBuenne ¢ oaHoM mnepemeHHol. Kopenb ypaBHeHus. CBoiicTBa
YPaBHEHUW C OJHOU IEPEMEHHOW. PaBHOCUIBHOCTH YpaBHECHUH. YPaBHEHHUE Kak
MaTeMaTU4yecKasi MOAENb PEAIbHOW CUTYallNH.

JIuHelHOEe ypaBHEHHE C OJHOM HEpPEeMEHHOM. YuCIo KOpHeu
JUHEWHOTO YypaBHEHHUs. PemieHrne TEeKCTOBBIX 3a/lad ¢ MOMOLIBIO JIMHEHHBIX
ypaBHEHM. JInHEITHOE ypaBHEHUE, COIEpIKaIlee 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMmsi nepeMeHHbIMH. ['paguk JTUHEHHOTO ypaBHEHHS C
IByMs IepeMeHHbIMU. CHCTEMBbl JTUHEWHBIX YPABHEHUN C JIBYMsI MEPEMEHHBIMHU.
I'paduueckuit MeTon pemieHUs CHUCTEMbl JIMHEWHBIX YpaBHEHHM C JAByMs
NEpEMEHHbIMU. PellleHne CUCTEM JIMHEHHBIX YPaBHEHUN C JIBYMsI IEPEMEHHBIMU
METOJOM MOJCTAaHOBKM M METOAOM clIokeHus. Cucrema JBYX JIMHEHHBIX
YPaBHEHHUH C IBYMS IEPEMEHHBIMH KaK MOJIEIIb PEAJIbHON CUTYALIHH.

DOyHKUUHA

Koopaunara toukn Ha mpsMon. YucnoBble NpOMEXKYTKH. PaccrosHue
MEKly IByMSI TOUKaMH KOOPJANHATHOW MPSMOU.

[IpssMoyrosibHast cucteMa KoopAauHaT. AOcuucca U OopJuHaTa TOYKU Ha
KOOPJIMHATHOM IJIOCKOCTH. IIpumepsl rpadukoB, 3agaHHbIX (popmynamu. YreHue
rpaUKOB peaIbHbIX 3aBUCUMOCTEM.

QOyHKIMOHAIBHBIE  3aBUCUMOCTH  MeXAy BeanuynHamu. [lonsrtue
¢yHkuy. OYHKIMS KaKk MaTeMaTU4yecKas MOJIeNb pealbHOro mnpouecca. O0nacTb
onpeneneHus u o0xacTh 3HaueHut pyHkuuu. CriocoObl 3amanus GyHkuun. ['padux
¢bynkiuu. [loHsATHS MakcuMyMa W MUHHMYyMa, BO3pacTaHUsi M YOBIBaHUS Ha
IIpUMeEpax peaIbHbIX 3aBUCUMOCTEM.

Jluneitnas pynkuus, e€ cBoiictBa. I'paduk nuneitHon Gyukimu. ['paduk
dyukuuu y = |X|. KycouHo-3aianubie GyHKIIHN.

8 KJIACC
Yuciaa 1 BBIYMCICHUSA

KBagparubie KopHU. ApudMeTHUecKuil KBaJgpaTHbIH KOPEHb U €ro
ceorictBa. [loHsATHE HWppannoHambHOrOo 4ucina. [lelcTBusS C HppaurMOHAJIbHBIMU
yucinamu. CBOWCTBa JNEUCTBHM C€ MpPpPAlMOHAIBHBIMM 4uciaaMu. CpaBHEHuUe
UPPALUOHAIBHBIX YUCET.

IIpencraBiennss O pacCIIMPEHUSIX YHCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, LEIbIX, PALUOHAIBHBIX, IEUCTBUTENbHBIX Unces. CpaBHEHHUE YHUCEIL.
HucnoBbie MPOMEXKYTKH.

HetictBust ¢ ocratkamu. Ocrtatku creneHed. [IpumMeHeHne OCTaTKOB K
PELICHNIO YPABHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

Pa3mepbl 00BEKTOB OKpYXalOUIEr0 MHpPa, JAJIUTEIBHOCTH MPOLECCOB B
oKpykaromeM Mupe. CTaHIapTHBIN BUJ YUCIIA.

AJire0OpanvecKue BbIPaKeHUs!

AnreOpauveckass JpoOb. JlomycTumble 3HayeHUsT TIEPEMEHHBIX B
IpOOHO paIMOHANBHBIX BbIpakeHHUsIX. (OCHOBHOE CBOMCTBO airedpanyeckon
npobu. CioxxeHue, BbIYMTAHHE, YMHOXKEHHE U JIeJIEHUuE anredpanuyeckux IpoOei.
Brinenenue 1enoi yactu anredpandeckon Apoou.
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Paunonanpupie  BbIpaxkeHusi.  TOXIECTBEHHbIE  MpeoOpa3oBaHUs
PAlMOHAJIBHBIX BBIPAXKEHUM.

JlonmycTUMBbIE 3HAYECHUSI NEPEMEHHBIX B BBIPAXKEHUSX, COAEPHKALIUX
apudmeTnyeckue  KBaJpaTHble KOpHU. TOXIECTBEHHbIE  MPeoOpa3OBaHUs
BBIpKEHUH, coiepKaluX apupMeTHIEeCKIE KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1enbiM TOKazareneM M e€ cBoiicTBa. I[IpeoOpazoBanue
BBIPAKEHNN, COAECPIKAIINX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue. Popmylia KOpHEM KBAJAPATHOTO YPaBHEHUS.
KonnuecTtBOo AEHMCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
YpaBHEHUS, CBOJMMBIEC K JINHEMHBIM YPAaBHEHUSM WIM K KBaJAPAaTHBIM YPABHEHUSIM.
KBagpaTHoe ypaBHEHHME ¢ mapaMeTpoM. PemieHue TEKCTOBBIX 3a7ad € MOMOIIBIO
KBaJpaTHBIX YPAaBHECHHUII.

Jpo6Ho-panmoHaibHble ypaBHEHUs. PerieHue IpoOHO-paloHaIbHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3ajad C IOMOIIbIO JAPOOHO-pAIMOHAIBHBIX
ypaBHeHu. ['padmyeckas uHTEepIpeTalys ypaBHEHUN C ABYMS IEPEMEHHBIMH.

Yucnoseie HepaBeHCTBA. CBOKCTBA YHCIIOBBIX HEPABEHCTB.

HepaBeHcTtBo ¢ mnepemeHHO. CTporme M HECTPOrME HEPABEHCTBA.
CroxeHne W yMHOXKEHUE YHUCJIOBBIX HepaBeHCTB. OIlICHMBAHHWE 3HAYCHUS
BbIpakeHUs. J[oka3aTebCTBO HEPABEHCTB.

[ToHsiTHE O pelIeHMM HEPABEHCTBA C OJHOW MEPEMEHHOU. MHOXKECTBO
pelIeHn HepaBeHCTBA. PaBHOCHITbHBIE HEPABEHCTBA.

JIuHeliHOE HEpPaBEeHCTBO C OJHOM IIEPEMEHHOW W MHOYKECTBA €T0
pemieHnid. PemreHne NMHEWHBIX HEPABEHCTB C OJHOM mepemMeHHOM. Cucrtemsl U
COBOKYITHOCTH JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOMU. PeleHne TeKCTOBBIX
3a/1a4 C MOMOUIBIO JINHEMHBIX HEPABEHCTB C OJHOW IMEPEMEHHOM.

DOyHKIUU

OOGnacTe ompeneleHHs M MHOXKECTBO 3HaueHHM (QyHKIuH. CrocoObl
3ananust Gynkuuid. I'padux Qyskiuu. Urenne cBoNCTB GyHKIMU MO €€ rpaduky.
[Tpumeps! rpadgukoB GYHKIHIA, OTPAKAIOIMINUX PEATTHHBIE MPOIECCHI.

Jluneitnas yukmus. OyHKIUU, OMUCHIBAONINE MPAMYIO U OOpaTHYIO
IPOIIOPLHOHANBHBIE 3aBUCHMOCTH, UX rpaduxu. OyHkuun y = ax” , y = X+ b,
y=x>,y= x|, y = Vx, y= k/x u ux cBoiicTBa. Kycouno-3amanubie GpyHKIUN.

9 KUIACC
Yuciia ¥ BBIYUCTICHUSA

Kopenb N-ii crenenn u ero cpoiicTBa. CTeneHb C palMOHAJIbHBIM
MOKa3aTeyieM U €€ CBOMCTBA. AJiredpanvecKkne BbIPasKeHUs

ToxmecTBeHHbIE TPE0OPA30BAHMS BEIPAKECHHM, COEPIKAIINX KOPEHD N-
it crenern. ToxkaecTBeHHbIE MPe0OpPa30BaHMS BRIPAKEHHM, COJIEPKAIINUX CTETICHD C
PalMOHAIBHBIM ITIOKA3aTEJIEM.

KBanparnsiii tpéxwieH. Kopuu kBajmpatHoro TpéxwieHa. PasznokeHue
KBaJpaTHOTO TPEXUJIEHA HA TUHEWUHBIE MHOKHUTEIH.

YpaBHeHUA U HEPABEHCTBA

13



bukBanpatHele  ypaBHeHuA. lIpumeppl  IpPUMEHEHHMH  METOJIOB
PaBHOCWJIBHBIX MPeoOpa3oBaHul, 3aMEHbI IEPEMEHHOM, rPapUIECKOr0 METoa MpHU
peleHun ypaBHeHu# 3-il u 4-i cTeneHei.

Pemenue npoObHO-paliMOHaNbHBIX YpaBHEHUH.

Pemienne cucrem ypaBHEHH C JByMsA INEpPEMEHHbIMU. PemeHue
OPOCTEMIINX CUCTEM HEJIMHEHHBIX yPAaBHEHHM C JBYMS II€PEMEHHBIMH.
I'paduueckuit Meron pelieHUs CHUCTEMbl HEJIMHEWHBIX YpaBHEHUH C JByMs
nepeMeHHbIMHU. CHcTeMa JBYX HEJMHEHWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMH KaK
MOJENb PEAIBHOW CUTYallUH.

UucnoBele  HEpaBEHCTBA.  PemieHWe  JIMHEMHBIX ~ HEPABEHCTB.
JIoKa3aTenbCTBO HEPABEHCTB.

KBanparHeie HEpaBeHCTBa C OTHOM MEPEMEHHOM. Pelienne KBaapaTHbIX
HEPaBEHCTB Ipa)MUeCKUM METOAOM M METOJOM HHTEpPBAJIOB. MeTol MHTEpBajoOB
JUTSL pallMOHAIBHBIX HEpaBeHCTB. [IpocTeiiniie HepaBeHCTBa C MTApaMETPOM.

Pemenne TEKCTOBBIX 3aJady € IOMOIIBID HEPABEHCTB, CHCTEM
HepaBeHCTB. HepaBeHCTBO ¢ IByMs IEpeMEHHBIMU. PenieHne HepaBeHCTBa ¢ IByMs
nepeMeHHbIMHU. CHCTEMbI HEPABEHCTB € ABYMs IepeMeHHbIMU. ['paduueckuii meton
pELICHUS] CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMHU.

DOYyHKIUU

Oynkiusa.  CBoicTBa  (QYHKUMNA: HYIW  (QYHKIUH, [POMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMH, MPOMEXKYTKM BO3pacTaHUsi W yObIBaHWs (YHKIIHH,
4yETHBIC U HEUETHBIE (PYHKLIMU, HanOOJIblIIee U HAUMEHbBIIIEE 3HAUYECHUS! (PYHKIIUH.

KBagpatnunas ¢yHkuus u e€ cBoicTtBa. Mcmonb3oBaHue CBOICTB
KBaJpaTuyHON (PpyHKIMM Ui pemenus 3aaad. [locrpoenne rpaduka KkBagpaTUUHON
¢ynkuuu. [lonoxenue rpaduka KBaApaTUYHON (YHKUMHM B 3aBUCHUMOCTH OT €€
ko3¢ ¢uumentos. I'paduxu GyHkumit y =ax” , y = a(X — m)° u y = a(x — m)® +n.
[TocTtpoenue rpadukoB GyHKIMI C TOMOIIBIO TPEOOPa30BAHUM.

HpobHo-nuHeliHas  ¢yHkuus. VccnenoBanue  (QyHKUHM.

®dynknus Y = X" ¢ HaTypaIbHBIM IIOKa3aTeleM N U eé rpaduK.
Yucsi0BbIC OCTEA0BATEIbHOCTH M IIPOIPECCHH

[Tonsitue umcioBoil mocneaoBarenbHOCTH. KoHeuHble M O€CKOHEUYHBIE
NOCJEN0BATENBHOCTH. OrpanuyeHHass  MOCJENOBATENBHOCTD. MOHOTOHHO
Bo3pacratomias  (yObIBaromiasl)  moclieoBatebHOCTh.  CHocoObl  3ajaHusd
MOCJIEIOBATEIBHOCTU: ONUCATENbHBIM, TAOJUYHBIM, ¢ MOMOIIBIO (POpMyINBI N-TO
yiieHa, pekyppenTtHbiil. GenepanpHas pabodast mporpamma

Apudmernueckas U reoMmerpudeckas nporpeccur. CBOWCTBA YJICHOB
apu(pMETUIECKO © TeOMeTpUuYecKod mporpeccuit. DopMynbl N-TO  4YiieHA
apu(pMETHIECKON W TeOMETpUUYecKor mporpeccuii. opMysbl CyMMBI MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPHUYECKOW Mmporpeccuid. 3ajadn Ha MPOIICHTHI,
OAHKOBCKHUE BKJIA/IbI, KPEIUTHI.

[IpencraBienne 0 CXOOAMMOCTH MOCIEI0BATEIbHOCTH, O CYMMHPOBAHUU
0EeCKOHEYHO yObIBAOIIEH r€OMETPUUECKON MPOTPECCUU.

Meron MmaTemaTuueckor HHAYKUMU. [IpocTenime npumMepsl.
HNPEAMETHBIE PE3YJIBTATHI
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K koniy obyuenust B 7 kjacce oOydarolmMiics MOIYUYUT CIETYIOLINE
IpeAMETHBIE PE3YJIbTaThI:

Yucaa v BBIYUCICHUSA

PamnonanpHabIc unca.

[lepexonuts OT OAHOW (OpPMBI  3alMCH  YUCEN K  JAPYrou
(mpeoOpa3oBbIBaTh JECATHUHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYpajIbHBIX YHCEJ, MHOXKECTBA
IEJBIX YUCEJ, MHOXKECTBA PAIIMOHAIBHBIX YHCEN MPU PEIICHUH 3aJ1a4, IPOBEACHUU
pacCyXIeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBSACHITH CMBICT MO3UIIMOHHOW 3aMUCH HATypaJbHOTO
qyuca.

CpaBHMBATH W YIIOPSIOUYUBATH PAIIMOHATIBHBIC YHCIIA.

BrImonHaTh, coueTast yCTHbIE U MUCbMEHHBIC MPUEMBI, aprU(METUUECCKHE
NEUCTBUS C pallUOHATLHBIMU YHUCJIAMH, MCIOJIb30BaTh CBOMCTBA YKMCEN W IIpaBUiia
JNEUCTBUM, MPUEMBI PAIMOHATIBHBIX BBIYHCICHUMU.

BrInonHATh EUCTBUSA CO CTENEHIMU C HATypaJbHBIMU MOKA3aTEISIMHU.

Haxonuts 3HAQUYEHUS!  YHUCJIOBBIX  BBIPAXKEHUH, COJIepIKaIIUX
pallMOHAJIbHBIE 4YHCJIa M CTENEHU C HaTypaJdbHBIM IIOKa3aTeJeM, IPUMEHSTh
pa3zHoOOpa3HbIe CIOCOOBI W TPUEMBI BBIYMCIICHHUS, COCTAaBISATh W OIICHUBATh
YHCJIOBBIC BBIPAKECHUSA TPU PEIICHWHM MPAKTUUYECKUX 3ajad M 3aJad U3 JAPYrux
y4eOHBIX MPEAMETOB.

OkpyrfiaTh 4Yucla C 3aJaHHONM TOYHOCTBIO, a TaKXKe IO CMBICTY
MPAKTUYECKONW CHUTyallMd, BBINOJIHATh MNPUKUAKY UM OIEHKY  pe3yjbTara
BBIUMCIICHUH, OLICHKY 3HAYEHUM YUCIIOBBIX BBIPAKEHUM, B TOM YMCJIE NMPU PEIICHUU
MPaKTUYECKUX 3a7ad. PemaTe TEKCTOBbIE 3a7ayd apu(PMETHYECKUM CIIOCOOOM,
WCTIONB30BaTh TaOJMUIbI, CXEMbI, YEPTEXKH, APYTrUe CPEIACTBA MPEACTaBICHUS
JAHHBIX MPU PEUICHUHU 3aa4.

Pemiath  mpakTUKO-OPUEHTUPOBAHHBIE  3ajJauM,  CBS3aHHbIE  C
OTHOIIIEHWEM  BEJIUYMH,  MPONOPLUUOHATBLHOCTHIO  BEJIMYMH,  MPOILICHTaAMH,
HMHTEPIPETUPOBATH PE3YJIbTAThI PELICHUS 33]1a4 C YUETOM OrPaHUYEHUMN, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTPHUBACMBbIX OOBEKTOB.

J1eauMOCTb.

Jloka3pIBaTh M MIPUMEHATH IIPU PEIICHUH 3a]1a4 MPU3HAKU JSTUMOCTH Ha
2,4,8,5,3,6,9, 10, 11, npuzHaku IeIMMOCTA CYMMbI U MPOU3BEACHUS IETBIX
YHCelL.

PacknanpiBaTh Ha MHOKUTEIN HATypaJIbHbIE YKCIIA.

CB00OOJHO OMEpUPOBATH MOHATHUAMM: YETHOE UYUCIIO, HEYETHOE YUCIIO,
B3aMMHO MPOCTHIC YUCIIA.

Haxonute HamOoOMbpIIMK OOIMMKA JEIATENh M HAUMEHbIIEE o0O0Ilee
KpPAaTHOE YHUCENl W MUCIOJb30BaTh MX MPU PEUICHUU 3a7ad, MPUMEHSTh aJrOpUTM
EBknupa.

OnepupoBaTh MOHSATUEM OCTATKa MO MOJYIIO, IPUMEHATH CBOMCTBA
CPaBHEHUH 110 MOJYJIIO.
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AJiredpanyecKkue BbIpaKeHUs

BripakeHus ¢ nepeMEHHBIMU.

Hcnonp3oBaTh  anreOpavyecKkyrd TEPMUHOJOTHIO U CHMBOJIHKY,
IPUMEHATH €€ B MPOLIECCE OCBOCHUS yUeOHOT0 MaTepHaa.

Haxoauts 3HaueHnss OyKBEHHBIX BBIPAKEHUH NPHU 3a/laHHBIX 3HAYEHUSIX
[IEPEMEHHBIX.

Hcnonb30BaTh  NOHATUE TOXKIECTBA, BBINOIHATH TOXKIECTBCHHBIC
peoOpazoBaHus BbIPAKEHUM, JOKAa3bIBATh TOKIECTBA.

MHOro4s€eHBI.

BoimonusaTe mpeoOpa3oBaHUs 1EJIOTO BBIPAKEHUS B  MHOTOWICH
MPUBEICHUEM TOJJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BoinonHATh  AecTBUS  (CIIOXKEHWE, BBIUWTAHHWE, YMHOXKEHHE) C
OJTHOWJIEHAMM W C MHOIOYICHaMH, NPUMEHATh (OPMYJbI  COKpPAUIEHHOTO
YMHOXEHHS (KBaJpaT U KyO CyMMbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJIpaToB,
CyMMa U pa3HOCTh KyOOB), B TOM UMCJI€ ISl YIPOIIECHUS BBIYMCICHUI.

OcCy1ecTBIATh Pa3I0KEHHE MHOTOWICHOB HA MHOYKUTEIU C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOILEro MHOXKUTENSI, TPYNIUPOBKHU CIAraeMbIX, MPUMEHSI
(opMyJIbl COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHMsi MHOTOWIEHOB JJIsi PELUEHUS Pa3Iu4HbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IPEAMETOB, U3 PEAIBHOW MMPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYPAJIbHBIMH MMOKA3aTEIAMU IS
npeoOpa3zoBaHUs BEIPAKCHUH.

YpaBHeHHS U HEPABECHCTBA

Pemate nuHElHBIE YypaBHEHHS C OJHOW IIEPEMEHHOW, IPUMEHSS
[IpaBUJIa NIEPEX0Ja OT UCXOIAHOTO YPaBHEHUs K PaBHOCWIBHOMY eMy. [IpoBepsTs,
ABJISICTCA JIX YUCIIO KOPHEM YPaBHEHHS.

[TonGupath mpuUMepsl Map 4Yuces, SBISIOMIUXCS PEHICHUEM JMHEHHOTo
YPAaBHEHUS C IBYMS IIEPEMEHHBIMMU.

CrtpouTh B KOOPJAMHATHOW IJIOCKOCTU I'padUK JMHEHHOTO YpaBHEHUS C
JIBYMSl TEPEMEHHBIMH, NOJIb3YSICh TI'paUKOM, NPHUBOJIUTH NPUMEPHI PpPELIECHUS
YpaBHEHUS.

Pematpk cucremsl ABYX JIMHEHMHBIX YPABHEHUN C IByMs IIEPEMEHHBIMHU, B
TOM 4Huciie TpahUuIecKH.

CocraBisaTe U pemiaTh JIMHEMHOE YPABHEHHE WM CHCTEMY JMHEWHBIX
YPAaBHEHHM IO YCIOBHUIO 3aJa4l, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJIyYEHHBIN PE3yJIbTaT.

DyHKUNHA

Koopnunate! u rpaduku.

N300paxaTh Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOLIUE
3aJIaHHBIM KOOpJAWHATAM, JIy4Hd, OTPE3KH, HHTEpPBAJIbI, 3allMCBIBATH YHCIIOBLIE
IPOMEXYTKH Ha aJIreOpandeckoM sI3bIKeE.

OTmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHA 10  3aJaHHBIM
KOOPAMHATAM.

OyHKIUH.
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Crpoutb rpadvKu JMHEHHBIX (PYHKIIUM.

OnuceiBaTh C MOMOUIBIO (PYHKIIMI H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, pACCTOSAHHUE, I€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre (PyHKIIMH MO 3HAYEHUIO €€ apryMEeHTA.

[lonumate rpaduyeckuii cnoco0® TMpeACTaBiICHUS U aHaIM3a
uHbopMaIuK, U3BJIEKaTh W HWHTEPHPETUPOBATh HHMOpMAIUMI0O U3 TpadUKOB
peanbHBIX MPOLECCOB U 3aBUCUMOCTEMN.

Hcnonb3oBarh cBoiicTBa (GYHKUMNA U1 aHAIM3a rpa@uKOB pealbHBIX
3aBUCHUMOCTEH (Hynu (YHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIIHMH,
MPOMEXYTKH BO3pacTaHus M YOBbIBaHHUS (YHKIIMH, HAHOOJIbIIICE W HAaWMEHBIIIEE
3HA4YCHUS PYHKIUN).

Ucnonb3oBath rpaduku A UCCIEAOBAHUS IPOILIECCOB U 3aBUCUMOCTEH,
P PELIEHUU 33]a4 U3 APYTUX y4E€OHBIX IPEAMETOB U PEAIbHON KU3HU.

K koHiy oOyuyenus B 8 kjacce oOyyaroUIuiicsi MOIYYHUT CIEAYIOLINE
IPEIMETHBIE PE3YJIbTAThI:

Yuciaa 1 BBIYMCICHUSA

HNppannonanpHble ynca.

[IoHuMaTh ¥ HUCNOJIB30BATh IPEACTABICHUS O PACIIMPEHUM YUCIIOBBIX
MHOECTB.

CBoOOgHO  omepupoBaThb  MOHATUSMHU:  KBaJApaTHBIH  KOpPEHb,
apu(pMETUYECKUd KBAJAPATHBIA KOPEHb, HWPPALMOHATIBHOE YHUCJIO, HAXOIUTh,
OLICHMBATh KBAJpPATHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOAMMOCTHU KaJbKYJISATOP,
BBINIOJIHATh MPEe0Opa3OBaHUsl BBIPAKEHUW, COAEpKAIIMX KBaJpaTHbIe KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh HayaJlbHbIE PEICTaBIICHUS 0 MHO>KECTBE
JEHUCTBUTEIBHBIX YHCEI JJIi CPAaBHEHUS, OKPYIJIEHUSI M BBIYMCICHHM, U300pakaTh
NEWCTBUTEBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOM IIPSIMOM.

Hcnonp3oBaTh 3amucu OOJBIIMX W MajiblX YHCEA C MOMOIIBIO
JEeCSATUUHBIX ApoOeit u crenened uucna 10, 3anuchbiBaTh U OKPYIJISTh YHCIOBBIE
3HAYEHHUS PEATbHBIX BEJIMYHH C UCIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHU.

J1eauMOCTb.

CB0OOOIHO OmnepupoBaTh MOHSITHEM OCTaTKa MO MOAYIIO, IPUMEHSTH
CBOMCTBa CPaBHEHHWI MO MOJYJIIO, HAXOAUTh OCTATKH CyMMBbI U IPOMU3BEICHHUS IO
JAHHOMY MOAYJIIO.

AJire0panvecKue BbIPaKeHUs!

JpoOHO-pallnoHaNbHBIE BEIPAXKEHHUSL.

Haxonute  pmomycTumble  3HAYEHUS  NEPEMEHHBIX B JPOOHO-
pPalMOHAIBHBIX BBIPAXKEHUSX.

[IprMeHsTh OCHOBHOE CBOMCTBO pallMOHAIBLHOM ApoOU. BHITIOTHATH
NpuUBeNeHUE anredpandeckux Jpodeil K o0lieMy 3HaMEHATeNo, CIOXKEHHE,
YMHOXKEHHE, JISJICHUE alTeOpandecKkux Apooeit.

BBINONHATE ~ TOXKIECTBEHHBbIE  MPEOOpa3oBaHUS  pPAlMOHAIBHBIX
BBIPAKEHUU.
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[IpumensaTy npeoOpa3oBaHusl BBIPAKEHUN JI PELIECHUS Pa3TMYHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX TPEAMETOB, U3 PEAIBHOW MPAKTUKH.

Crenenu.

[IpUMEHATH MOHATUE CTENIEHH C LEBIM [MOKA3aTEIEM, BBIITOIHATh
npeoOpa30BaHUs BBIPAXKEHUH, COAEPKAIIUX CTEIEHH C LEIbIM IT0Ka3aTeIeM.

NppannoHanbHbIE BEIPAXKEHUS.

Haxonute pomyctuMble 3HAaY€HHSI TNEPEMEHHBIX B  BBIPAKECHUSIX,
coJiepKalux apupMeTHuIecKue KBaApaTHbIE KOPHH.

BrinonHats npeodpa3zoBaHus UPPAMOHATBLHBIX BBIPAXKEHUM, UCTIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

Pemiars kBaipaTHbIE ypaBHEHUS.

Pemate 1poOHO-paIiioHaNbHBIE YpaBHEHUS.

Pemate MHENHBIE ypaBHEHUA C MapaMETPaMH, HECIOKHBIE CUCTEMBI
JIMHEWHBIX YPABHEHHUN C MapaMETPaMHU.

[IpoBOAUTE HCCHENOBAaHUSA YPAaBHEHWW W CUCTEM YPAaBHEHUW, B TOM
YuCclie C MpUMEHEHHWEM rpadUyecKux MpeJCcTaBiIeHUl (yCTaHaBIMBATh, UMEET JIU
YPaBHEHHE WM CUCTEMA YPABHEHUI PELLICHHUS], €CJIM UMEET, TO CKOJIBKO, ¥ IIPOYEE).

[TepexoauTh OT cioBeCHOM GOPMYITHPOBKH 3a7a4M K €€ anreOpandeckomn
MOJEJIA C TOMOLIBKD COCTABJICHHUS YPAaBHEHUsS WM CHUCTEMbl YpPaBHCHUH,
VUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJIyYECHHBIN pEe3yiIbTar.

[IpriMeHTh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M HMX CHUCTEMBbI, JaBaTh
rpa@uyuecKy0 WJUIIOCTPALIMI0 MHOXECTBA pEUICHUH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKUUH

[lonumaTe ¥ WCHNONB30BaTh (PYHKIIMOHAIBHBIE TIOHSATHUS U  SA3BIK
(TepMHUHBI, CUMBOJUYECKHE OOO3HAYCHMs), OINpPEACNATh 3HAaYeHUE (YHKIMH TIO0
3HAQYEHUIO apryMeHTa, ONpeneysaTh cBoicTBa (PpyHkuuu mo e€ rpaduxy. CTpouTh
rpaduku GYyHKIMHN, OMKCHIBATH CBOMCTBA YUCIIOBOM (DYHKIIUU 1O €€ TpaduKy.

K xoniy oOyueHnust B 9 kjacce oOydaromuiicss MOTYYUT CIETYIOLINE
MPEIMETHBIE PE3YbTATHI:

Yuciaa v BIYMCICHUSA

CB00OJIHO OTepUpOBaTh MOHSATUSIMHU: KOPEHb N-i CTENEHU, CTEMEHb C
pallMOHAJIbHBIM TIOKA3aTeJIeM, HaXOAWTh KOPEHb N-i  CTEMEHH, CTENEeHb C
pallMOHAJILHBIM TIOKa3aTesieM, HCIONb3ysd MPU HEOOXOJAMMOCTH KaJbKYJATOP,
MPUMEHATH CBOMCTBA KOPHS N-i1 CTENEHU, CTETNIEHN C PAllMOHAIBLHBIM IMOKa3aTeIeM.

HUcnonb30BaTh TMOHIATHE MHOMKECTBA JECWCTBUTEIBHBIX YHCEI NPHU
pELICHUY 3a7a4, TPOBEICHUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBaTh M YHOPSIIOYMBATH JIEUCTBUTENbHBIE YHUCIA, OKPYIJISITh
JNEUCTBUTENBHBIC YKCIA, BBIMOJHATh MPUKUAKY PE3YJbTAaTa BBIYMCICHHUM, OLEHKY
YU CJIOBBIX BBIPAKEHHM.

AnredOpandeckue BbIpPaKeHUs
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CB0OOIHO ONEpUpPOBATH MOHATUEM KBAJIPATHOTO TPEXUICHA, HAXOAMUTD
KOPHU KBaJpaTHOTO TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUWIEH HA JIMHEWHBIE MHOKHUTEIH.
YpaBHeHus U HepaBeHCTBA

Pewiats nMHEHBIE U KBAaJIpaTHBIE YPABHEHUS, YPABHEHHUSI, CBOISIINECS
K HUM, APOOHO-paIlMOHAIIbHBIC YPABHEHHUS.

Pemiars HeCOXKHBIE KBaJpaTHBIE YPABHEHUS C TAPaMETPOM.

Pemlatb  nIMHEHHBIE  HEPABEHCTBA,  KBAaJpaTHbIE  HEPABEHCTBA,
HCIIOJIB30BaTh METOJI MHTEPBAJIOB, H300pakaTh PEIICHNE HEPABEHCTB HA YUCIOBOU
MPSAMOi1, 3aIUCHIBATh PEIIEHUE C TOMOLIBI0 CHUMBOJIOB.

Pemats cuctembl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemrars HECOXKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHU C TAPAMETPOM.

[IpumMeHsAT METOABl PaBHOCWIBHBIX MPEeOOpa3oBaHUM, 3aMEHBI
MEePEMEHHOMH, rpauuecKoro MeToa MpH peIIeHNH ypaBHEHUH 3-i U 4-i cTeneHe.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB,
BKJIIOYAIOLIME KBaJpAaTHOE HEPABEHCTBO, M300pakaTh pPEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YHMCIIOBOM NMPSMOM, 3alIMChIBATh PEIICHHUE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHMs, HEpAaBEHCTBA M HX CHCTEMBI, B TOM YMHCIE C
OTpaHUYECHUAMM, HAIpuUMep, B LeNbIX 4uciaax. IIpoBoauTe wHccienoBaHUs
YpaBHEHUH M CHCTEM YpPaBHEHHM, B TOM 4HCIE C NPUMEHEHHEM TIpapuiyecKux
MPEACTABICHUI (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WIIM CUCTEMA ypaBHEHHM
pElIeHUs], €CJIM UMEET, TO CKOJIBKO, U MPOYEe).

Pemate TekcTOBBIE 3a7auM aiareOpanyeckuM CIOCOOOM C TIOMOIIbIO
COCTaBJICHMS YPAaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JIJISl COCTABIICHHUS
MAaTEMATUYECKOM MOJIEId peaJbHOM CUTyallud WM NOPUKIAJIHON 3a7auu,
MHTEPIPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

Yucii0Bble MOCTEAOBATEIBHOCTH U NPOTPECCUH

CBOOOMHO OmNEepUpOBaTh MOHSATUSMU: 3aBUCUMOCTH, (DYHKIHS, Tpauk
byHKIIMK, TpsMas TPOMOPIIMOHATLHOCTh, JMHEHHAs (QYyHKIUA, oOpaTHas
POTNOPLIUOHAIILHOCTD, Mapadoiia, rurep0osia, KyCouHO-3a/1lanHas (PyHKITHUS.

UccnenoBats ¢yHkuioo mno e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA
GyHKUMNA: 00JacTh ONpeNeNieHUs, MHOXKECTBO 3HAYCeHWM, HyJIM (QYyHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MTPOMEKYTKH BO3pacTaHUsl U yObIBaHUS, YETHOCTD
U HEYETHOCTh, HAMOOJIbIIIee U HAMMEHbBIIIEe 3HAYEHUS, ACUMIITOTHI.

Pacno3naBaTe KBagpaTHuHyl0 QYHKUHIO 10 (opmylie, NpPUBOIUTH
IpUMEPHI KBAIPATUYHBIX (PYHKIUN U3 pealbHON KU3HU, (PU3UKU, TEOMETPHUHU.

Onpenenary monoxeHue Tpaduka KBagpaTHUHOW GYHKIUA B
3aBUCUMOCTH OT €€ KO3((UIIMEHTOB.

Crpouts rpaduK KBaApaTUYHOM (YHKIMH, OMNHCHIBATH CBOWCTBA
KBaJpaTHUHON PyHKINHU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBaAPATUIHON (PYHKIIMH IS PEILICHUS 3aad.
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Ha npumepe xBagpatnyHoi (yHKUUU CTPOUTh Tpaduk (QyHKIMU Y
=af(kx + b) + ¢ ¢ momomkto mpeodpazoBanuii rpaduka Gyakmm y=Ff(X).

WnmocTpupoBaTh € NOMOILBIO rpaduKa peaabHy0 3aBUCUMOCTD UIIH
IPOLECC 110 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckasi 1 reoMeTpUYECKasi IPOrpPeccuu

CBo60HO OIIepUpOBaATH HOHSTHUSMH: II0CJIEI0BATENIBHOCTb,
apudmeTnyecKas U reoMeTpuIecKasi IPOTPECCHUM.

3ajaBaTh NOCIIEIOBATENBHOCTA PA3HBIMU CIIOCOOAMM: ONMMCATENIbHBIM,
Ta0JIUYHBIM, C IOMOIIBIO (POPMYJIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbIMONMHATE BBIUMCICHUS C HCIONb30BaHHEM (opMyn N-ro YjieHa
apu(pMeTUYECKON U TeOMETPUUECKOM MPOTPECCHi, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4JIEHBI MOCIEI0BATEILHOCTH TOYKAMU Ha KOOPJIMHATHOMN
IIJIOCKOCTH.

Pemate 3agaun, CBSA3aHHBIE C YHMCIIOBBIMH IIOCJIENOBATEIBHOCTSMU, B
TOM 4YHUCJIE 33Ja4d W3 PEAIbHOW JKU3HU (C HCIOJIB30BAHUEM KAJIBKYJATOPA,
U(POBBIX TEXHOJIOTHUH).

PacriozHaBaTh M NPUBOJUTH MPUMEPHl KOHEUYHBIX U OECKOHEYHBIX
[OCJIEOBATENIBbHOCTEH,  OTPAHMYEHHBIX  IOCJIEJOBATEIBHOCTEH,  MOHOTOHHO
BO3pacTaoIuX (yObIBAIOLINX ) OCIEI0BATENbHOCTEH.

NMeTp mnpencraBieHUE O CXOAUMOCTH IOCIEAOBATEIBHOCTH, YMETh
HAXOJUTh CyMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCUH.

[IpuMeHATh METOA MaTEMAaTHUYECKOW MHIYKIUU MTPU PELIEHUY 3a]1a4.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Hasganue pazgena KomnuectBo o OCHOBHBIE BU/JIBI IEATEIIBHOCTH
CHOBHOE COJIEpKaHUE
(Temsl) Kypca 4acoB Acp 00yyYaroImuxcs
Yucna v BBIYUCICHUS: 11 PanmonanbHbIe ynca. CucreMaTu3upoBaTh U 00OTaIATh 3HAHUS

paryoHaIbHBIC YHCIIa
(moBTOpEHUE)

CpaBHeHuE, YNIOPSIOYMBAHHAE

1 apu(METHICCKHUE TCHUCTBUS

C parMOHAIBHBIMHA YUCIIAMHU.
Yucnosas mpsiMasi, MOJTyJIb YHCIIA.
[IporeHThl, 3aIMCh MPOIICHTOB

B BHJIE JIpoOU 1 IpoOU B BUJIE
MPOLIEHTOB. TpU OCHOBHBIE 3a/1a41
Ha IIPOIICHTHI.

Pemrenne TekcTOBBIX 3a71a4
apuPMETHIECKIM CIIOCOOOM.
Pemenue 3amau u3 peanpbHOU
MPaKTUKHU HA YacTH, 1poou,
MIPOIICHTHI, MPUMCHCHHE
OTHOLIEHHUUN ¥ TPONIOPIIUI

IIPU peIIeHUU 3a1a4. PeapHbIC
3aBUCHUMOCTH; PEIICHHE 3a]1a4

Ha JIBIDKEHUE, pa0OTy, MOKYIIKH,
HAaJIOTU

00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSIX.
CpaBHUBATh U YIIOPSIIOYMBATH APOOH,
npeoOpa3oBbIBas MPU HEOOXOIUMOCTH
JECATUYHBIEC TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHEBIC B ICCATHYHEIE,

B YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO
Jpo0OBb.

[IpumensTh pazHOOOpa3HbIE CIIOCOOBI U
MPUEMBI BEIYUCIICHUS 3HAYECHUH APOOHBIX
BBIPKEHUH, COIEpKAIUX OOBIKHOBEHHbIE
U JICCATUYHBIC APOOH: 3aMCHSITh

MIPU HEOOXOAUMOCTH JIECATUUHYIO IPOOH
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JECATUIHOM, TPUBONTH BBIPAKCHUE

K hopme, HanboIiee y100HOM

JUTSL BBIYUCIIEHUH, TIPe0OPa30BHIBAThH
JTPOOHBIC BRIPAKCHHS HA YMHOXKEHUE U
JIeJIEHNE JECATUYHBIX IpoOeit

K JICHCTBUSIM C LIEITBIMH YUCIaMHU.
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Pewmate 3a1aum Ha 4acTH, IPOLIEHTHI,
POIOPIIMH, Ha HAXOXKJIEHUE APOOH
(mporeHTa) OT BETMYMHBI U BETUYHHBI
1o €€ 1poOu (TIPOIIEHTY), APOOH
(mporeHTa), KOTOPBIN COCTABIISET OJTHA
BEJIMYMHA OT Apyroul. [IpuBoauTs,
pazouparth, OLICHUBATH PA3JIMYHbBIC
peuIeHus, 3alUCH PEILIEHU TEKCTOBBIX
3azay.

Hcnonb3o0BaTh TaOIUIBI, CXEMBI, YEPTEKH,
JPYyTUe CPEACTBA MPEICTABICHUS TaHHBIX
IIPY PELICHUH 3a/1a4U.

Pacnio3naBaTh 1 0OBACHITH, ONUPASICh
Ha OIpEJENICHHUS, PSIMO
IPONOPIUOHATIEHBIE U 00PATHO
IPOINOPLIMOHAIIBHBIE 3aBUCUMOCTH MEKY
BEJIMUYMHAMM; TTPUBOUTH MIPUMEPHI ITUX
3aBUCUMOCTEHN U3 peaibHOTO MUpa,

U3 IpYruX y4eOHBIX MPEIMETOB.

Pemiath npakTUKO-OpUEHTHPOBAHHbBIE
3a/J1a4M, Ha MpUMEHEHHE IpoOei,
MPOIICHTOB, IPSIMOM U 0OpaTHOM
MPONIOPUMOHAIBHOCTEN, TPOITOPLUN

OyHKINAN: KOOPAUHATHI U
rpaduku. OyHKIIUHA

17

KoopannaTta ToukH Ha MPSIMOM.
YucnoBble MPOMEKYTKH.

N3006pakaTh Ha KOOPAUHATHOW MPSIMON
TOYKH, COOTBETCTBYIOILUE 3aJAHHBIM
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PaccrostHue Mex 1y AByMsI TOUKaMU
KOOPANHATHOM IIPSMOM.
IIpssmoyroiibHas1 cucrema
KoopauHat. AGcuucca U OpiMHATa
TOYKH Ha KOOPAUHATHOU
iockocTH. [Ipumeps! rpadukos,
3aJIaHHBIX (POpMYIJIaMH.

Yrenue rpadMKoB peaabHbIX
3aBUCUMOCTEH.

DYHKIMOHAIBHBIE 3aBUCUMOCTH
Mexay BennuuHamu. [Tonstue
bynkunn. OyHKIUA KakK
MaTeMaTU4YeCcKasi MOJENb
peasibHOTO nporecca. O61acTh
onpeeseHus U 00JacTh 3HAUCHHM
dbyukiuu. CiocoOsl 3a1aHus

¢bynkuuu. ['padux GyHKIMMA

KOOpIHATaM, JTy4H, OTPE3KU, UHTEPBAJIbI,
3aIMChIBATH UX HA alreOpanyecKoM

SI3BIKE.

Otmedath B KOOPAMHATHOM TIOCKOCTH
TOYKHU 110 33JJaHHBIM KOOPJIUHATAM; CTPOUTD
rpaduKy HECTIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX POPMYJIaMH, B TOM UHCJIIE

C TIOMOIIBI0 IU(PPOBLIX TAOOPATOPHUH.
[TpuMeHsITh, N3y4aTh MPEUMYIIIECTBA,
UHTEPIIPETUPOBATh rpaPUUecKuil crocoo
IPEICTaBIICHUS U aHAJIN3a Pa3HOOOpa3HOM
KU3HEHHOW MH(OpMaIuu.

OcBauBath MOHATHE QYHKIUH, OBJIA/IEBAThH
(YHKUIHMOHATBHOU TEPMUHOJIOTHEM.
Haxoaute o6nacth onpeneneHus u 00J1acTh
3HAYCHUN (PYHKIUH.

Hcnonk30BaTh pazianyHble CIOCOObI 3aJaHUs
byHKIIUU.

Ncnonw3oBath cBOMCTBA QyHKIINUN

JUTsl aHalii3a rpauKoB peajbHbIX
3aBUCUMOCTEH (HyIH (PYHKITUH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKITUH,
IPOMEKYTKH BO3pACTaHUs U yObIBaHUS
(GbyHKUIMU, HAUOOJIbIIIEE U HAMMEHBIIEE
3Ha4YCHUS (PYHKITUN)
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Anrebpanyeckue 7 BripakeHne ¢ nepeMEeHHBIMH. OBnaners anredpanveckon
BBIPAYKCHUS: BBIPAKECHUS 3Ha4YeHUE BbIPAKEHUS TEPMUHOJIOTUEN U CUMBOJIMKOM,
C IEPEMEHHBIMHU ¢ nepemeHHbIMU. [Ipencrasnenue IIPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
3aBUCUMOCTH MEXAY BEIIMYMHAMU y4eOHOro MaTepuarna.
B BUjie opmyJibl. Berancienus Haxonute 3HaueHUs BhIpaXKEHUN
1o popmysam C IEPEMEHHBIMH TPH 33JaHHBIX 3HAYECHUSIX
MIEPEMEHHBIX; BBIMIOJHATH BEIYUCIICHUS
o opMynam, 10MyCTUMbIC 3HAUCHUS
IIEPEMEHHBIX
YpaBHEHUS U CUCTEMBI 10 YpaBHEHUE C OJHOU ITIEPEMEHHOM. Pematp nuHeiHOE ypaBHEHHUE C OJHOU

YPaBHEHUI: JIMHEHWHbBIC
YpaBHEHHUS

Kopenb ypaBHeHus. CBoiicTBa
YPaBHEHUH C OJTHOW ITEPEMEHHOM.
PaBHOCUIIBHOCTH YpaBHEHUH.
YpaBHEHHE KaK MaTeMaTH4yecKas
MOJENb PEATBHON CUTYaIINH.
JInnenHoe ypaBHEHHE C OJTHOU
nepeMeHHon. Yucno kopHei
JIMHENHOI0 ypaBHeHUs. Pemienue
TEKCTOBBIX 33724 C [IOMOILBIO
JIMHENHBIX ypaBHeHUU. JInHenHOe
YPaBHEHHUE, COJIEepIKaLIee 3HAK
MOZYJIS

IIEPEMEHHOW, TPUMEHSIS ITPABUJIA
Iepexo1a OT HCXOJHOTO YPABHEHHUS

K PaBHOCWJIBHOMY €My 0oJiee IpoCTOro
Buna. [IposepArs, sBiseTcs m
KOHKPETHOE YHCIIO KOPHEM
YPaBHEHUS.

OnpenensiTe YUCI0 KOPHEN JIMHEUHOTO
YPaBHEHUS.

Pewmars nuHeliHOE ypaBHEHNE,
cozeprKallee 3HaK MOZYJIS.
CocTaBisTh U pelaTb ypaBHEHUE

10 YCJIOBHIO 331441, HHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33/1a4u
IIOJIyYEHHBIN PE3yJIbTaT
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Yucia 1 BEIYUCIIEHUS
CTETEHb C HATYpAIbHBIM
[MOKa3aTejIeM

CremneHb ¢ HaTypaJbHbIM
MoKa3aTejieM U €€ CBOMCTRBA.
3amnuch Yynucia B JeCATUIHOU
MO3UILIMOHHOM CUCTEME CUMCIICHUS

[TpuBOIUTH YKCIOBBIE U OYKBEHHBIC
IIPUMEPBI CTENIEHU C HATyPaJIbHbIM
noka3zatesnem, OObsICHSS 3HAUCHHUSI
OCHOBAHHS CTENIEHU U ITOKA3aTeIIs
CTEIIEHU, HAXOAUTh 3HAYEHUs CTEIICHEN

Buza al (a — r0boe pannoHaIbHOE
YHCII0, N — HaTYpaJIbHOE YHUCIIO).
[ToHrMAaTh CMBICIT 3aTTUCH OOJBIINX YHCET
C TIOMOIIBIO IECATUIHBIX IpoOeit u
crenieneid yncna 10, mpuMeHsITh X

B peabHBIX CUTYaLIUAX

AnreGpanveckue
BBIPKECHHS: MHOTOWICHBI

23

OnrousteHsl. OMHOYWIEH
cTtanaaptTHoro Bujaa. CTeneHpb
oJHOWICHAa. MHOTOWICHBI.
MHorousieH cTaHAapTHOTO BU/A.
Crenens MHOrowieHa. CnoxeHue,
BBIYMTAHUE, YMHOKEHUE U JICJICHUE
MHorousieHoB. [IpeoOpa3zoBanue
1[EJIOTO BBIPAKEHUS B MHOTOUJICH.
Kopnau MHOTrOUNEHA.

ToxnectBo. ToKIeCTBEHHBIE
npeoOpazoBaHus aareOpandecKux
BBIpKEHUU. [[0Ka3aTenbCTBO
TOXJICCTB

OBnazgeTs aredpanyeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
IIPUMEHATH €€ B IPOLIECCE OCBOCHUS
y4eOHOro MaTepuaia.

[IpuBOANTH OAHOUJIEH U MHOTOYJIEH
K CTaHJapTHOMY BH]IY.

Onpenenars CTENEHU OJHOYJIEHA U
MHOTOYJIECHA.

BbINoOMHATE yMHOKEHHE OJTHOUJICHA
Ha MHOT'OYJIEH.

BBINONHATE CII0KEHUE, BBIYUTAHUE,
YMHOKEHHE U JIEJICHUE MHOTOUYJIEHOB.
Haxonutbs KOpHU MHOTOYJIEHA.
@opMyIIHPOBATh ONIPEIEICHUE
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TOKJECTBEHHO PABHBIX BBIPAXKEHUH.
Hcnonp30BaTh npaBuia

JUIS TOKAa3aTeJIbCTBA TOXKIECTB.
BBINOTHATE TOXKAECTBEHHBIE
npeoOpa3oBaHusl 11€JIOT0 BBIPAKECHHUS

B MHOTOWJIEH NPUBEICHUEM OJOOHBIX
cllaraeMblX, paCKpbITHEM CKOOOK.
Ocy1ecTBIATh Pa3a0KEHNE MHOTOYJICHOB
HA MHOKUTEJIU IIyTEM BBIHECCHHUSI

3a CKOOKH 0OIIETr0 MHOXKHTEIIS, METOJIOM
TPYIIUPOBKH.

[IpumenaTs npeoOpazoBaHue
MHOTOWIECHOB JIJIsl pPEIIEHUS PA3JIMYHbIX
3a/1a4 U3 MaTeMAaTHKHU, CMEKHBIX
IPEAMETOB, U3 PEATbHON TPAKTHKHU.
3HaAKOMUTBCS C UCTOPHUEN pa3BUTHUS
MaTeMaTHKU

Anrebpanyeckue
BBIPKEHUS: (OPMYIIbI
COKPAILIEHHOTO YMHOXEHUA

14

PopMyIIbl COKPAILIEHHOTO
YMHOXEHHUS: KBaAPaT CYMMBI U
KBaJpaT pasHOCTH JBYX
BBIPAKEHUI, KBaJIpaT CyMMBI
HECKOJIbKMX BBIPaXEHHM, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPAKEHUN, pA3HOCTH KBAJAPATOB
JIBYX BBIPQKEHHUW, IPOU3BEICHUE

OBnazieTh anredpanvecKon
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
IIPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOro MaTepHaia.

BhInonHATH TOXKAECTBEHHBIE
peoOpa3oBaHUS IIEJIOTO BBIPAKEHUS

B MHOT'OYJICH MTPUBEICHUEM TTOOOHBIX
cllaraeMbIX, pacCKpbITHEM CKOOOK,
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Pa3HOCTH U CYyMMBI IBYX
BBIpaXKEHUM, CyMMa B Pa3HOCTh
KyOOB JIBYX BBIPQKCHHIA.
Paznoxxenue MHOro4IeHa

Ha MHO>KUTENU. BeIHECEHNE
00I11er0 MHOKHUTEIIS 32 CKOOKH.
Meron rpynnupoBKu

C UCTIOIB30BaHUEM (POPMYIT
COKPAIIEHHOTO YMHOKCHHSI.
Ocy11ecTBIATh pa3oKEHHE MHOTOUJICHOB
Ha MHOYKUTEITHU ITyTEM BHIHECEHHUSI

3a CKOOKH 00IIIEro MHOXKHUTEIIS, METOZOM
IpYNIIUPOBKU, TIPUMEHEHUS (OPMYITBI
COKpAIIEHHOTO YMHOYKEHUSI.

[TpumensTH IpeodpazoBaHme
MHOTOYJICHOB JIJIsl PELICHUS Pa3TUIHBIX
3a7a9 U3 MaTeMaTHKHU, CMEKHBIX
IPEMETOB, U3 PEATbHOMN MPAKTHKH.
3HaKOMHTBCS C UCTOPUEH pa3BUTHUS
MaTeMaTHKU

Yucia 1 BEIYUCIICHUS
JIETUMOCTD

10

JleIMMOCTh LIEIBIX YHCEe.
CaoiictBa nenumocTt. [IpocTeie

U cOCTaBHBIC yncia. UETHRIC

1 HeuéTHbIe yncna. [Ipusznaku
nenuMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. Ilpu3HaKu AEIUMOCTH CYMMBI U
MIPOU3BEACHUS LIEJIBIX YHCEIT

npu peniennn 3aaa4. HanbGonpmmii
OoOIINI NeIUTENTh U HAUMEHBIIIEE
o0111ee KpaTHOE JIBYX YHCEl.
B3auMHO nipocTele yncia.
Aunroputm EBkinnna. Jlenenue

[IprMeHATh CBOWMCTBA AETUMOCTH.
[TIpuBOUTH MpUMEPHI U PACIIO3HABATH
MIPOCTHIC U COCTABHBIC YUCIIA, YETHBIC U
HEUYETHBIC YMCIIa.

Jloka3pIBaTh U MPUMEHSTh IPU3HAKU
neanMocti Ha 2, 4, 8,5, 3, 6, 9, 10, 11,
MPU3HAKU JISTUMOCTH CYMMBI U
MIPOU3BEICHUS 1IEIBIX YUCETT.
HaxoanTtb HanOOIbIINN OONINI JETUTETD
¥ HauMeHbIIee o0Iee KpaTHOE IBYX
YHCeJl.

Pemats npakTMKO-OpUEHTUPOBAHHBIE
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¢ octaTkoM. CpaBHEHHUS IIEIBIX
YHCET [0 MOJIYJIIO HATYyPaJIbHOTO
qrcia

3a/1auu, UCTIOJIb3YsI HAMOOIBIITHIA OOTIIHIA
JIeUTElb, HAUMEHbIIIEe 00IIee KpaTHOE
JBYX YHCEJL.

Pacnio3HaBaTh B3aMMHO MPOCTHIE YHUCIIA.
[Ipumensars anroputm EBxinaa.

(DOpMYJII/IpOBaTB OoIIpCACICHUA JCTINMOCTH

HalleJI0, YUCEeJI, CPABHUMBIX 10 JAHHOMY
MOJIYJIO.
BBINONMHATH I€TIEHHE ¢ OCTaTKOM

OyHKIMY: TUHENHASA
byHKIUSA

16

Jluneiinas pyHKUUs, €€ CBOKWCTBA.
['padux nuneitHON QyHKIIHH.
I'paduk Qyuakuuny = | X |.
KycouHo-3aganHbie (yHKIIMH

Pacnio3naBaTh nuHelHy0 PYHKITHIO

y = kx + b, onuceiBath e€ cBOICTBa

B 3aBUCHMOCTH OT 3HAYCHUU

k03 dunenTos K u b.

Crtpouts rpaduku TUHEHHON QYHKIIHH,
byHKIUU Y = | X |, KyCOUHO-3aTaHHOM
byHKIIUU.

Ucnonr3oBath 1iudpoBbie pecypehl

JUTSI IOCTPOCHUS TpapuKoB HyHKIINN U
U3YYEHHUsI UX CBOWCTB.

[IpuBOAMTH MpUMEPHI JIMHEUHBIX
3aBUCHMOCTEN B pealibHbIX MpOolieccax u
SIBJICHUSX

YpaBHEHUS U CUCTEMBI
YPaBHEHUI: CUCTEMBI
JIMHEWHBIX YPABHEHUN

14

YpaBHEHUE C ABYMs
nepeMeHHbIMU. ['paduk TMHEHHOTO
YPaBHEHHS C IByMS IEPEMEHHBIMU.

CtpouTh B KOOPJIMHATHOW IIOCKOCTH
rpaduK JMHEWHOTO YpaBHEHUS C ABYMsI
NEPEMEHHBIMHU; MOJIb3YACH TPapUKOM,
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CucTeMbl TMHEWHBIX YPaBHEHUIN
C IByMs IEPEMEHHBIMU.
['padpraeckuit MeTom pemIeHHs
CUCTEMBI JINHEMHBIX YPaBHEHUN
C AByMs IIEpeMEHHBIMU. Penenne
CHUCTEM JIMHEUHBIX YPAaBHEHUH

C IBYMsI IEPEMEHHBIMU METOIOM
IIOZICTAHOBKHU U METOZ0M
cioxenus. Cucrema IByX
JIMHEWHBIX YPABHEHUN C IBYMSI
IIEPEMEHHBIMU KaK MOJEIIb
peanpHOM CUTyalun

MPUBOJIUTH IPUMEPHI PELIEHUS
YPAaBHEHUS.

Haxomute pemienne cucteMsl 1ByxX
JIMHEVHBIX YPABHEHUN C JBYMS
MIEPEMEHHBIMH.

CocTaBiATh U pemarb CUCTEMY ABYX
JIMHENHBIX YPABHEHUH I10 YCIOBUIO
3a1a4M, UHTEPIPETUPOBATH

B COOTBETCTBHMH C KOHTEKCTOM 3aJa4H
IIOJIyYEHHBIN pe3yJIbTaT

[ToBTOpEeHUE, 0000IICHNE,
cucTeMaTHu3anus 3HaHUHN

[ToBTOpEHNE OCHOBHBIX OHSATUI
Y METOJOB Kypca 7 Kiacca,
0000111eH1Ee 3HAaHU I

BriOupath, NpuMeHSITh OLICHUBATH
CIOCOOBI CPABHEHMSI UHCET, BEIUUCIICHUH,
TOKJIECTBEHHBIX MPE0Opa3oBaHUI
anreOpandecKux BbIPAXKEHUH, pelIeHUS
YPaBHEHUW U CUCTEM YPABHEHUH, 3aJaHUS
(GyHKUMNA, aHATM3a U TOCTPOEHUS UX
rpauKoB.

Hcnonrs3oBath GyHKITMOHATHHO-
rpadguyeckue npeCTaBIeHus

JUISL PELLICHUS 3a1a4.

OcymecTBIATE CAMOKOHTPOJIb
BBITIOJIHSIEMBIX JICICTBUI U CAMOIIPOBEPKY
pe3yJbTaTa BIYUCIICHH,
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npeoOpa3oBaHUi, MOCTPOCHUH.
Pemrars 3amaun 3 peanbHON KU3HH,
MPUMEHATh MAaTEMaTUYECKUE 3HAHUS

JUISL PELICHHUS 33/1a4 U3 IPYTUX IPEAMETOB.

Pemartp TeKCTOBEIE 3a/1a4H, CpaBHUBATD,
BBI6HpaTI> CITOCOOBI PCHICHUA 3a1a49U

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

136
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8 KJIACC

HEepaBeHCTBA

CBOICTBA YHCIIOBBIX HEPABEHCTB.
Jloka3arenbCTBO HEPABEHCTB.
HepaseHncTBO ¢ nepeMeHHOM.
Ctporue 1 HeCTpOrue HepaBEHCTBA.
CiioxeHne u yMHOKEHUE

YU CJIOBBIX HEPABEHCTB.
OueHnBaHNe 3HAUCHUS
BBIPAXKEHUSI.

[TonsiTue 0 pemeHnn HEpaBEHCTBA
C OHOM NIEPEMEHHON. MHOKECTBO
pEeLIEeHN HEPAaBEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepaBencTBo-cnencraue.
HucnoBbie NPOMEXKYTKHU. JInHENHOE
HEPABEHCTBO C OJHOM MEPEMEHHOU
Y MHOKECTBO €I'0 PEILIEHUN.
Pemenne nuHeHbBIX HEPABEHCTB

C OJHOW NIEPEMEHHOM.

Cucrembl TMHEMHBIX HEPABEHCTB

C OJTHOM mepemMeHHou. Pemenue
TEKCTOBBIX 3a7a4 C IOMOLIBIO

Hasganwue pazgena KommuecTBo o OcHOBHBIE BU/IbI JEATEIBHOCTH
CHOBHOE COJIEp)KaHHE
(TemnI) Kypca 4acoB Acp 00yJarommxcs
VYpaBHEHUS 1 HEPABEHCTBA: 20 YucrioBbie HEPABEHCTBA. ®opMyIHpOBaTH CBONCTBA YHUCIOBBIX

HEPaBEHCTB, WILTIOCTPUPOBATH UX
Ha KOOPJAMHATHON MPSIMOM, I0Ka3bIBaTh
anredpanyecKH.

OreHnBaTh 3HAYCHUS BBIPAKCHUS,
UCIIOJIb3YsI HEPABEHCTBA.

[IpuMeHsTh CBOMCTBAa HEPABEHCTB B XO/I€
peleHus 3a1ad.

OHp CACATh PaAaBHOCHUIIbHBIC HCPABCHCTBA.

[IpuBOINTH MPUMEPHI PELIEHUI
HEPABEHCTB.

PemaTe nuHeHbIE HEPABEHCTBA C OJHOM
MEPEMEHHOM, CUCTEMbI JINHEWHBIX
HEPaBEHCTB, U300paKaTh PEIICHHE

Ha YHCIIOBOU NIPSIMOM, TOKa3bIBATh
HEPABEHCTBA.

PemaTe TekcTOBBIE 331441 ¢ TOMOIIBIO
JIMHENHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM.

HccnenoBats TMHEWHOE HEPABEHCTBO

C OHOW MEPEMEHHOMN

C MapameTPOM.
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JIMHEWHBIX HEPABEHCTB C OJTHOMN
IIEPEMEHHOU

3HaKOMUTBLCA C UCTOPUEHN pa3BUTHUS
anreOpsl

Yucna ¥ BEIYUCIICHUS
KBaJIpaTHbIN KOPEHb

17

KBagpaTHbie kopHHU.
ApudmeTrueckuii KBaJIpaTHBIN
KOpEHb U ero cBoucTBa. [loHsTHE
HWppalMOHAIBLHOIO YHCIIA.
JlelicTBUS C MPPALMOHAIBHBIMU
yuciaaMu. CBOWCTBa A€CTBUI

C MppalMOHATbHBIMH YHCJIaMH.
CpaBHeHUE UppallMOHATIbHBIX
yurcesn. MHOXECTBO
JNEUCTBUTEIBHBIX YUCET.
[IpencraBienus o paclInPEeHUSIX
YHCIJIOBBIX MHOYKECTB.
JlonmycTumble 3HaUEHUSA
MIEPEMEHHBIX B BBIPAKEHUSIX,
coJiepKaimx apuGMeTuIecKue
KBaJIpaTHbIE KOPHHU.
ToxnecTBeHHBIE MpeoOpa3oBaHUs
BBIPAKECHUH, COJIEPKaAIINX
apudMeTHYECKHUE KBaIpaTHbHIC
KOpPHHU

@opMyIMpOBATH ONPEAECTICHUE
KBaJpaTHOTO KOPHs U3 YMUCIIA,
apu(pMeTHYECKOro KBaJpaTHOTrO KOPHSI.
[IprMeHATh onepanuio U3BJICUYCHHS
KBaJpaTHOTO KOPHS U3 YNCJIA, UCIIOIb3Ys
IpU HEOOXOIMMOCTH KAJIbKYJISITOP.
OueHnBaTh KBaApaTHbIE KOPHU LEIBIMU
YHUCIaMU U JECATUYHBIMU JPOOSIMHU.
CpaBHUBATH U YNIOPSAIOYUBATH
palrOHAIIbHBIE U HPPALMOHAJIbHBIE YHCIIA,
3aIIMCaHHbIE C ITOMOIIBIO KBAIPATHBIX
KOpHEW.

BrinmonHsaTs onepanuu ¢
UPPALMOHATIBHBIMHU YUCIIaMHU.

HccnenoBats ypaBHEeHUE X2 = &, HAXO/UTh
TOYHBIC ¥ MPUOJIIKEHHBIC 3HAUCHUS
KopHel npu a > 0.

HccnenoBath CBOMCTBA KBAAPATHBIX
KOpHEH, IPOBOJS YHCIIOBBIE
AKCIIEPUMEHTHI C UCTI0JIb30BAHUEM
KJIBKYJISITOpa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA ApUPMETUUECKUX
KBaJIPAaTHBIX KOPHEW; IPUMEHATD UX
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JUTs1 IpeoOpa3oBaHus BIPAKEHUH.
BoInonHsaTh TpeoOpa3oBaHus BEIPAKEHUIH,
coAepKallrX KBaJIPaTHbIE KOPHHU.
BripaxkaTs nepemeHHbIe U3 GopMy.
BriunciaTs 3HaY€HUS BBIPAKECHUM,
coAep KallMX KBaJIpaTHbIC KOPHU,
UCIIOJB3YS MPU HEOOXOAUMOCTH
KaJIbKYJIATOP.

Hcnonb30BaTh B X0/€ pELICHUS 3a1a4
AJIEMEHTApHBIE ITPEICTABIICHNUS,
CBSI3aHHBIC C MPUOTMKEHHBIMU
3HAYECHUSIMH BEJINYMH.

3HAaKOMUTBCS C UCTOPUEN pA3BUTHUA
MaTEMAaTUKH

YpaBHEHHS U HEPABEHCTBA:!
KBAJIpAaTHBIC YPABHECHUS

17

KBanparnoe ypaBHeHnue. @opmyna
KOPHEMN KBaJIpaTHOIO YPaBHEHMUS.
KonunyecTBo 1eMCTBUTENBHBIX
KOpPHEH KBaJIpaTHOTO YPABHEHMUS.
Teopema Buera.

YpaBHEHUS, CBOUMBIE

K JJMHEHHBIM YPaBHEHUSIM

WJIM K KBaJIPATHBIM YPaBHEHUSIM.
KBanparnoe ypaBHeHue

¢ napametpom. Pemenue
KBaJpaTHBIX YPABHEHHUI

Pacnio3HaBaTh ypaBHEHMS C OJTHOU
NIEPEMEHHOM, KBAaJPATHHIE YPABHEHHUSI.
Onpenensatb paBHOCWIbHBIE YPABHEHMUS.
[IprMeHATh CBOKCTBA YPABHEHUM C OJHOMN
MIEPEMEHHOM.

3anuceiBaTh GOPMYITy KOpHEH
KBaJPaTHOTO YPAaBHEHMS; PEIIaTh
KBaJPaTHbIE YPAaBHEHUS — IIOJIHBIE U
HETOJIHbIE.

Onpenensatb KOJUYECTBO JE€HCTBUTEIBHBIX
KOpHEHN KBaJIpaTHOIO YPaBHEHHS.
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¢ mapamerpamu. Pemenue
KBaJpaTHbIX YPaBHECHUH,
COJIEPIKAIINX 3HAK MOJIYJIS.
YpaBHEHHE KaK MaTeMaTHUYECKas
MOJENb PEAIBHOW CUTYaLlUH.
Pemenune TekCcTOBBIX 3a/1a4

C MTOMOIIBIO KBA/IPATHBIX
YpPaBHEHUI

HaGnrogaTe 1 aHAIM3UPOBATH CBSI3b
MEX]Ty KOPHAMH U KO3 Puiimenramum
KBaJpaTHOTO YPaBHEHHS.
dopmynupoBaTh TeopeMy Buera, a Takxke
o0paTHYI0 TeopeMy, IPUMEHSTh 3TU
TEOPEMBI ULl pELICHUS 3a/1a4.
[IpoBOIUTH MPOCTEUIINE UCCIAEAOBAHUS
KBaJ[paTHBIX YPaBHEHUM.

PemaTe TeKCTOBBIE 3a1a4H.
3HaKOMUTBCA C UCTOPUEN pa3BUTHUSA
MaTeMaTUKH

Anrebpandeckue
BBIPAKEHHUS: IPOOHO-
paIMOHATBHBIC BBIPAKCHHSI

17

PanmonanbHbIC BRIpOKCHUS.
ToxxnecTBeHHBIC PpeoOpa3OBaHUs
palMOHAJIBHBIX BBIPAKCHUH.
AnreOpaundeckast JpoOb.
JlomycTuMble 3HaYCHUSA
NEePEMEHHBIX B APOOHO-
paIOHAIbHBIX BBIPAKCHUSIX.
OCHOBHOE CBOMCTBO
anre0pandecKkou 1poou.
Crnoxxenue, BBIYUTAHHE,
YMHOKCHHE U JICTICHHC
anre0pandecKux IpoOet.
Bo3sBenenue anredpanyeckoit
JpoOU B CTETICHb

3anuchIBaTh anredpandeckue BhIPaKeHHsI.
Haxonuth nomycTrMblie 3HaYEHUS
MEePEMEHHBIX B POOHO-pAIMOHATBHBIX
BBIPOKCHHUSIX.

BBITIONHATE YUCTIOBBIE TOJCTAHOBKU U
BBIYHCIIATH 3HAYCHHE IPOOU, B TOM YUCIIC
C TIOMOIIIBIO KAJIBKYJIATOPA.
PopMyIUpPOBaTH OCHOBHOE CBOMCTBO
anredpandecKkoi Ipodr U MPUMEHSThH €r0O
JJ1s1 TpeoOpa3oBaHust IpooOeii.
BhITIOTHSTH TOXKACCTBEHHBIC
npeoOpa3oBaHus palioOHaIbHBIX
BBIPAKCHUMU.

BoInonHATh 1efcTBUS ¢ anredpandyecKuMu
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npoosivu. [TpumeHsaTh IpeoOpazoBaHus
BBIPAKEHUHN JUJIS PELICHUS 3aa4.
Bripakats mepemennbie u3 Gopmyi
(pm3mueckux, TeOMETPHUUECKUX,
OITMCHIBAIOIINX OBITOBBIC CUTYAIIH )

YpaBHEHUS U HEPABEHCTBA: 19 JpoOHO-panmoHalIbHbIE PacrnioznaBath 1poOHO-paliioHaIbHbIC
JIpOOHO-paMOHATbHBIE ypaBHeHus1. Perenue npoOHO- ypaBHEHUSI.
YpaBHEHHUS pPalMOHAJIBHBIX YPABHEHHUI, Pemate 1poOHO-paIimoHaibHbIE
CBOJISAIIUXCSA K JIMHEHHBIM U K ypaBHEHUS, CBOJISIIINECS K TUHEHHBIM WU
KBaJpPaTHbIM YPaBHEHHUSIM. K KBa/IpaTHBIM YPaBHEHHUSM, UCIIOJIb30BATh
Petienue npoOGHO-parimoHaIbHBIX METOJ] 3aMEHbI IEPEMEHHOM.
YPaBHEHUI METOJOM 3aMEHbI PemaTte TekcTOBBIE 3a/1aUn
nepeMeHHOM. PellieHne TeKCTOBBIX anredpandyeckuM CrocoOoM: MEPEeXOUTh
3a/1a4 ¢ MOMOUIBIO0 JPOOHO- OT CJIOBECHOUM (POPMYJUPOBKH yCIOBUS
palMOHAJIbHBIX YPABHEHUM. 3a/1a4M K anreOpandeckon MoIeNu myTEM
['paduueckas uaTEpnpeTanys COCTaBJICHUS YPaBHEHUS; PEIIATh
YPaBHEHUH C ABYMs IEPEMEHHBIMU | COCTaBJICHHOE YpaBHCHHUE;
MHTEPIIPETUPOBATH PE3YJIbTAT.
Ncnonb3oBaThk rpaduyeckyro
HWHTEPIIPETALNI0 YPABHEHUM C IBYMS
MePEMEHHBIMU
DOyHKIUH 15 OO6nacTp onpeieiCHUs U Hcnons3oBath GyHKIIMOHATBHYIO

MHO>KECTBO 3HaYeHHUH (DYHKITHH.
CrniocoOsI 3aanust QyHKITHI.
I'paduk ¢pynkuuu. YreHue cBOUCTB

TEPMUHOJIOTHIO U CUMBOJIUKY.
Haxoauts 001acTh onpeaeneHus u
MHOKECTBO 3HAUEHUI (PYHKIUH.
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¢dynkiun o e€ rpaduxy. [lpumepsr
rpaduKoB YHKITUN, OTPAKAFOITUX
pEalIbHBIC MTPOIIECCHI.

OyHKIHMH, OMTUCHIBAIOIINE MPSIMYIO
¥ 00paTHYIO MPOTOPIIMOHATHHBIC
3aBUCHUMOCTH, UX TPaQUKH.

OyHKIUU Y = X, y = X3, y=1x,

Y= k/X 1 ux cBolicTBa

BoeraucnsaTs 3HaueHust QyHKIHHA, 3aTaHHBIX
dbopmynamu (Ipu HEOOXOAMMOCTH
HCITIOJIb30BATh KAJIBKYJISITOP); COCTABISATh
TaOJIMIbI 3HAUCHUHN (QYHKIUH.

OmnuceIBaTh CBOMCTBA (PYHKITUU HA OCHOBE
e€ rpaduyecKoro mpeacTaBICHHUS.
Haxonuts ¢ momonipio rpaduka GyHKIUNA
3HAYEHUE OJIHOM U3 pacCMaTpPUBAEMBbIX
BEJIMYMH T10 3HAYEHUIO JPYTOU.
HccnenoBarh npuMepsl rpaukoB,
OTPaXKAIOIIUX pealbHbIC MPOLECCHI U
aBieHus. [I[puBoaUTh NpUMEpPHI TPOLIECCOB
Y SBJICHUM C 33IaHHBIMHA CBOMCTBaMM.
Bripaxxats (hopmysioil 3aBUCUMOCTh
MEK]ly BEJIMYMHAMU.

OnuceIBaTh XapakTep U3MEHEHUS OJHOMN
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOH.

Pacrno3naBaTh BBl H3ydaeMbIX (PYHKITUH.
Ctpourts rpadux GyHKImiA Y = X°, y = X,

n=X. y =Kx

Hcnons3oBaTh GyHKIIMOHATBHO-
rpaduyecKue npeacTaBICHUs

JUISL PELICHUS U UCCIIEAOBAaHNS YPaBHEHUN
Y CUCTEM YPaBHEHUM.
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[TpumensTs nudpoBbIe pecypchl
JIJISL TTIOCTPOCHHMS TPpapUKOB U
HCCIIeIOBAaHUS CBOMCTB (hyHKITUH

Anrebpandeckue
BBIPKEHUS: CTEIICHU

14

CrereHs ¢ 1IeIbIM IT0Ka3aTejIeM U
€€ CBOMCTBA.

CrangaptHblii BU yncia. Pazmepsi
00BEKTOB OKPY>KaIOIIETr0 MHUPAa,
JUTATEIIBHOCTD MPOLIECCOB

B OKPY’KAIOILIEM MUPE

@opMyIUPOBATH ONPEICICHUE CTEIICHH
C LIEJIBbIM MOKA3aTENEM.
@opMyIupOBaTh, 3aMUCHIBATH

B CUMBOJIMYECKOI (popMe U
WJUTIOCTPUPOBATH IPUMEPAMU CBOMCTBA
CTEIICHHU C LEJIBIM MTOKA3aTEIIEM.
[IprMeHATH CBOWCTBA CTEIIEHU

TSl IpeoOpa30BaHMs BBIPAKECHHUI,
COJIEp KalllUX CTENEHH C LIEJIBIM
MOKa3aTeJIEM.

BrInomaHITE ASUCTBUS C YMCIIAMU,
3alMCaHHBIMH B CTAaHJIAPTHOM BHUJIE
(YMHOX€eHuE, IeJIeHNe, BO3BEICHUE

B CTCIICHB ).

[Tonyuath npencTaBieHUE O 3HAUUMOCTH
JIEUCTBUTEIBHBIX YUCEII B ITPAKTUYECKOU
JIeATEeIIbHOCTH Y€JIOBEKaA.
AHaIM3UPOBATH U JIeTIaTh BEIBOIBI

O TOYHOCTHU NPUOTMKEHUS
UppaIMOHATBLHOTO YKCJIa IPU PELICHUH
3aaad.

OKpyIJIsITh UPPALIMOHAIBHBIE YUCTIA,
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BBINOJIHATH MPUKUJIKY PE3ybTaTa
BBIYMCJIEHUH, OLICHKY 3HAYEHU YUCIIOBBIX
BBIPAKCHUH

Uucna v BBIYUCIEHUSA: 7 JleneHue ¢ OCTaTKOM. @opMyIUpPOBaTh ONPENEIEHUS AEITUMOCTH
NETUMOCTD CpaBHEHUS LEIbIX YUCET HalIeJIO, YUCEJI, CPABHUMBIX 110 JAHHOMY
110 MOJIYJIIO HAaTypaJbHOTO YMCIA. MOLYJIIO.
CBolicTBa CpaBHEHHH IO MOYJIIO. BpInONHATE ejIeHre ¢ OCTATKOM.
OcTtaTtku CyMMBI U MPOU3BEACHUS Jloka3pIBaTh U MPUMEHSTH CBONCTBA
10 JTAHHOMY MOZYJIIO CpPaBHEHUI IO MOJYJIIO.
HaxoauTk ocTaTK¥ CYyMMBI U
MIPOMU3BEICHUS IO JTAHHOMY MOJTYJIIO
[ToBTOpEeHue, 00006IICHUE, 10 [ToBTOpEHNE OCHOBHBIX MOHATUNA U | BBIOMpATh, MPUMEHSATH OIICHUBATH

cucTeMaTH3alus 3HAaHUMN

METOZOB KypCOB 7 U 8 KJIACCOB,
0000111eH1e 3HaHU

CrocoObl CpaBHEHUSI YU CET, BRIUUCIICHUM,
TOXJIECTBEHHBIX TIPE0Opa30BaHUM
BBIPAKCHUH, PELLICHUS] YPABHEHHUUN U
CHUCTEM YpPaBHEHWI, HEPABEHCTB,
MOCTPOEHUS TPaPUKOB.

Ocy1iecTBIsATh CAMOKOHTPOJIb
BBINOJIHSIEMBIX ICICTBUM U CAMOIIPOBEPKY
pe3ynbpTaTa BEIYMCICHUN,
peoOpa30BaHUM, ITOCTPOCHUM.

Pemate 3anaum U3 peanbHON )KU3HH,
MIPUMEHATH MAaTEMATUYECKUE 3HAHUS

JUIS PELICHHUS 33/1a4 U3 IPYTUX PEIMETOB.
Pewiats TeKCTOBBIE 33/1a4M, CPDABHUBATb,
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BBIOMPATH CIIOCOOBI PEIICHHUS 3a/1a4H.
Hcnonp3oBath (yHKIIMOHATIHHO-
rpaduyecKue npeacTaBICHUs

JUISL peLIeHUs 3a/1a4

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

136
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9 KJIACC

HYJIU QYHKIIUH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKITUH,
MPOMEKYTKH BO3PACTAHUS U
yObIBaHMS (PYHKIIUU, YETHBIC U
He4YETHBIC QYHKIIUU, HAUOOJIbIIIEeE U
HavMeEHbIlIee 3HAYEHUS (PYHKIIUH.
[TocTpoenue rpadukoB (HyHKIIHIA
C TIOMOIIIBIO TTPE0OpPa30BaAHUM.
KBanparnseiit tpéxunen. Kopau
KBaJIpaTHOI'O TPEXWICHA.
Pa3znoxxenne kBagpaTHoro
TPEXUJIEHA HA JINHEHHBIE
MHOXXHTEJIH.

KBagpatuunas Qyskmus u eé
cBoiictBa. [Tapabosna, KoopaAMHATHI
BEPIINHBI TTapaboJIbl, OCh
CUMMETPHUU NapaloIbl.
[TocTpoenue rpaduka
KBaJpaTUIHOMN (DYHKITUH.
[Tonoxxenue rpaduka
KBaApaTHYHOMN pyHKINN

Hasganwue pazgena KommuecTBo o OcHOBHBIE BU/IbI JEATEIBHOCTH
HOBH YKaHU
(TemnI) Kypca 4acoB CHOBHOC COACPKaHNC 00yJarommxcs
OyHKIUH 25 Oynkiusa. CBoiicTBa PyHKIUMI: OnuceIBaTh NOHATHE «DYHKIIUS.

[IpuMmeHsTh cBOKCTBA (PYHKIMI: HYJIN
(GYHKIIUH, TPOMEXYTKU 3HAKOTIOCTOSIHCTBA
(yHKUIHH, TPOMEKYTKHA BO3pACTAHUA U
yObIBaHUS QYHKIIUH, YETHBIE U HEUETHBIE
(GyHKIUM, HanOoJbIIee U HAMEHbIIEE
3HaY€HUA PYHKIUU.

Pacrio3HaBaTh KBaJipaTHBIN TPEXUJIIEH,
yCTaHaBJIMBATh BOBMOXXHOCTb €0
Pa3N0KEHHS] HA MHOYKUTEIH,
pacKJIaJbIBaTh HA JIMHEWHBIE MHOKUATEIN
KBaJpaTHBIN TPEXUJIEH C
HEOTPULIATEIBbHBIM JUCKPUMUHAHTOM.
Pacnio3zHaBath KBagpaTHUHYIO (PYHKIIHIO
o gopmyae.

[IpuBOAUTH TPUMEPHI KBAAPATHUHBIX
3aBUCUMOCTEN U3 pEaJIbHON KU3HH,
(bU3HUKH, TEOMETPUH.

BrigaBiaTe 1 0000111aTh 0COOEHHOCTH
rpaduka

KBaJApaTUYHOU (PYHKIIUU

y =axt + bx + c.
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B 3aBUCHUMOCTH OT €€
koa(dduimentoB. Mcnonap3oBanue
CBOWCTB KBaJAPAaTHIHOU (PYHKIIUU
JUIS pelleHus 3a/au.

CreneHHble QyHKIUU

C HATypaJbHBIMU MTOKA3aTEISIMHU,

UX rpa)MKu U CBOWCTBA. N
I'paduku pynkmuiti: y = X, y = 'S

y=|X]|

OmnpenensTb KOOPAUHATHI BEPIIUHBI
napaboJibl, 0Cb CUMMETPUH MapadOJIbI.
Crpouts rpaduku KBaJpaTHUHBIX
byHKIMi, 3a1aHHBIX (popMyTamMu BHUIA
y = ax,

y=ax’+q,y=(x+b)’+c,

y = ax’ + bx + c.

BrInonHAThs mocTpoeHue rpagukos
(GyHKIUH C MOMOIIBIO MPeoOpa3oBaHMI
BUJA!

f(x) = f(x) + a; f{(X)=f(x + a); f(x)=
kf(x), f(x) =1(| x1), f(x) = [f(x)].
Pacnio3naBaTh creneHHble QyHKIUH

C HaTypaJIbHBIMU N10Ka3aTesIMHU, CTPOUTD
rpaduKy cTeneHHbIX (QyHKIMMA

C MoKa3areysiMu 2 u 3.

Hcnonb30BaTh CBOMCTBA IPpaUKOB
CTETEHHBIX (YHKIUI ¢ HATypaJIbHBIMU
MOKa3aTesIMU MIPU PEIICHUH 3a]1aH.
CTp\zHTB rpaduku GyHKIMAY = X,
y="x,y=|x|

AHanu3upoBaTh U MPUMEHSITH CBOWCTBA
M3YYEHHBIX QYHKIUH IS UX TOCTPOEHUS,
B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX

pecypcoB
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ypaBHeHI/ISI N HCPABCHCTBA:
KBaJIpaTHbBIC HCPABCHCTBA

15

[TonsiTHe O pemieHnU HEPABEHCTBA
C OHOW TIepeMeHHON. MHOX€ECTBO
pELIECHN HEPABEHCTBA.
KBanparHbie HepaBeHCTBA ¢ OAHOM
NepeMeHHOU. Permenne HepaBeHCTB
rpadUuueCcKUM METOJIOM U METOJIOM
nHTEepBaNoB. HepaBeHcTBa,

coZep Kallre 3HaK MOIYJIS.
CucreMbl HEPaBEHCTB C OTHOU
IIEpEMEHHOU. Permenne TeKCTOBBIX
3a71a4 C MTIOMOIIbIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

Hepasenctso ¢ nByms
nepeMeHHbIMU. Penienue
HEPABEHCTBA C JIByMS
nepeMeHHbIMU. [ padudeckuit
METO/I PEUICHUSI CUCTEM
HEPABEHCTB C JIBYMS
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C JIByMsI IEPEMEHHBIMU

YuraTh, 3aMUCHIBATH, TIOHUMATb,
MHTEPIIPETUPOBATh HEPABEHCTBA;
UCIIOJIb30BaTh CUMBOJIUKY U
TEPMHUHOJIOTHIO.

BoInonHATs TpeoOpa3oBaHusi HEPABEHCTB,
UCIIOJIb30BaTh JJIsl IpeoOpa3oBaHUs
CBOMCTBA YHMCIIOBBIX HEPABEHCTB.
Pacnio3naBaTh KBaJpaTHbIE HEPABEHCTBA
C OJJHOU MIEPEMEHHOM.

Pemats kBagpaTHOE HEPABEHCTBO
rpauyecKuM METOJOM U METOJIOM
MHTEPBAJIOB.

PemaTe kBajpaTHbIE HEPABEHCTBA,
UCIOJIB3YS IpapuuecKre MpeicTaBIeHHUS.
PemaTe HepaBeHCTBA, coiepKaIIle 3HAK
MOAYJIS.

N3o0paxkath perieHnue HepaBeHCTBA

C OJIHOM EPEMEHHOM U CUCTEMBI
HEPABEHCTB HAa KOOPAUHATHOW MPSIMOU,
3aMKUChIBATH PEUIEHUE C TOMOUIBIO
CUMBOJIOB.

OcBauBarh U NPUMEHATh HEPABEHCTBA
MIPU PEUICHUU PA3IMYHBIX 33/1a4, B TOM
YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
Pacrnio3zHaBaTe HEpaBEHCTBO C ABYyMs
NEPEMEHHBIMH.
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[TpumensTh rpaduueckuit METO] peIIeHUS
CHUCTEM HEPABEHCTB C ABYMI
IIEPEMEHHBIMU

YpaBHeHm{ N HCPABCHCTBA:
YPaBHCHUA, HCPABCHCTBA
U UX CUCTCMBbI

25

bukBaapaTtHbie ypaBHEHUSI.
[Ipumepsl IpUMEHEHN METO0OB
PaBHOCWIBHBIX MPE0Opa30BaHMIA,
3aMEHBI IEPEMEHHO,
rpauuecKoro MeToja npu
peleHnn ypaBHeHu# 3-il u 4-i
CTEIICHEM.

Pemenne npoOHO-paliMoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB.
Pemenue cucrem ypaBHeHUI

C IByMsI IEPEMEHHBIMH.
Pemenune npocrenmmx cuctem
HEJIMHENHBIX YPABHEHUH C IBYMSI
nepemeHHbIMU. ['paduueckuit
METOJI PEIICHHS CUCTEMBI
HEJIMHEWHBIX YPABHEHUN C IBYMs
nepeMeHHbIMH. CUCTEMa IBYX
HEJIMHEHWHBIX YPABHEHUU

C IByMs ICPCMCHHBIMU KaK MOJCJIb

pEaTbHOU CUTYAIUH.
Cucrema HENMMHENHBIX YpaBHEHUN
C MapaMeTpoM.

Pemate OMKBaipaTHBIE YpaBHEHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeoOpa3oBaHUil, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeTo/ia Mpyu pelieHuu
ypaBHEHUH 3-1 U 4-1 CTETICHEH.
Pemiats 1poOHO-paliMoHaIbHBIC
YpaBHEHUS U HEPABEHCTBA.
Pacnio3naBath TMHEHHbIC YpaBHEHUS
C IBYMSI IIEPEMEHHBIMHU.

Ctpouts rpaduku ypaBHEHUH, B TOM
YUCJIE UCTIONB3YSI IU(BPOBBIE PECYPCHI.
Pemats nipocrenime CUCTEMBI ABYX
HEJIMHEWHBIX YPABHEHUN C IBYMsI
MEPEMEHHBIMU.

[TpuBoauTh rpaduyeckyro
WHTEPIIPETALNIO PEIICHUs YPaBHEHUS
C ABYMSI IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IByMs IEPEMEHHBIMU.
Pemats TekCcTOBBIE 3a/1a49U
anredpandecKuM CriocoOOM.
HccnenoBath CUCTEMbI HEJTUHEWHBIX
YPaBHEHUM C IapAMETPOM.

44



[Ipocrelimme HEpaBEHCTBA C IBYMsI
MIEPEMEHHBIMU U UX CUCTEMBI

Pemats npocreliime HepaBeHCTBA
C IBYMS IEPEMEHHBIMHU U UX CUCTEMBI

YucioBwle
IIOCJIEJ0BATEILHOCTHU
Y MPOTPECCUU

25

[TonsTHE YnCIOBOM
nocnenoBarenbHOCTH. KoHeuHble 1
OECKOHEYHbIE
MOCJEI0BATEIbHOCTH.
OrpanuyeHHas
MIOCJIEI0BATENIBHOCTh. MOHOTOHHO
BO3pacTaromias (yobiBaroias)
nocen0BaTenbHOCTh. CIIOCOObI
3a/1aHUs TTOCJEI0BATEIbHOCTH:
OITMCATENILHBINA, TAOTUYHBIMN,

¢ moMoI1bi0 (OPMYJIBI N-TO YJieHa,
PEKYpPPEHTHBIN.

Apudmernueckas u
reoMEeTPUYECKasi IPOrPECCUM.
CBoliCTBa YJICHOB
apupMeTHIECKON 1
reOMETPUYECKOU IPOrPECCUil.
@opMyIsl N-TO YieHa
apupMeTHIECKON 1
reOMETPUYECKOU IPOrPECCUil.
@opMyJbl CyMMBI EPBBIX N
YJICHOB apu(PMETHUECKON U
F€OMETPUUYECKOMN MTPOTPECCUN.

OcBauBaTh U IPUMEHATH HH]ICKCHBIE
0003HauYEHUs1, CTPOUTH PEUEBBIC
BBICKA3bIBAHUS C HCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCIIE0BATEIHLHOCTH.

OnpenensaTs BUABI IOCIEI0BATEIIBHOCTEN
OrpaHUYEHHAs! IOCIEI0BATENbHOCTD,
MOHOTOHHO Bo3pacTaroiias (yObIBaroIas)
MOCJIE0BATEIBHOCTb.

AHanu3upoBath (popmyiy N-ro uieHa
MOCTIEIOBATEIbHOCTH WITH PEKYPPEHTHYIO
bopMyITy U BBIYUCIISTH YJICHBI
MOCIIeI0BATEIHLHOCTEH, 3a/TaHHBIX ATUMH
dbopmynamu.

YcTaHaBIMBaTh 3aKOHOMEPHOCTH

B [IOCTPOCHHUH MOCIIEI0BATEIBHOCTH,

€CJIM BBIMICAHBI MIEPBbIE HECKOJIBKO

€€ YICHOB.

Pacno3naBaTh apuMeTHUECKYIO U
Te€OMETPUUYECKYIO TPOTPECCUN TTPH PA3HBIX
croco0ax 3a1aHusl.

Pemmats 3a1aum ¢ MCMOIb30BaHUEM
dbopmyI N-ro uieHa apupMeTHIECKON
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3aiaun Ha IPOLIEHTHI, 0AHKOBCKHUE
BKJIQ/IbI U KPEJIUTHI.
[IpencraBiienue 0 CXOAUMOCTH
IIOCJIEA0BATEIBbHOCTH,

0 CYMMHUPOBaHUU O€CKOHEYHO
yOBIBaIOIIEH r€OMETPUUECKON
IIPOTPECCHH.

Meton MaTeMaTH4eCKOM
nHaykuuu. [Ipocrenmume npumepsl

Y TEOMETPUYECKOM MPOrPECCUI, CYMMBI
MEPBBIX N YJICHOB.

N300pakaTh WICHHI TOCIEI0BATEILHOCTH
TOYKaMH Ha KOOPAUHATHOMN

IIJIOCKOCTH.

PaccmatpuBath npuMepbl MpoIEecCoB U
SBJICHUM U3 pEAJIbHOM KU3HU,
WUTIOCTPUPYIOIIUE U3MEHECHUE

B apu(PMETHUECKOU Tporpeccud,

B F€OMETPUYECKON MPOrPECCUH;
U300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH rpaduyeCKHU.

PemaTe 3aaun Ha IPOLIEHTHI, 0AHKOBCKHE
BKJIaJIbl U KPEAUTOBAHUE.

[IpencraBiaTh OeCKOHEUHBIE
MepUOANYECKUE IPOOHU B BUIE
OOBIKHOBEHHBIX.

3HAKOMUTHCS C TIOHATUEM CXOJIUMOCTH
MOCJIEA0BATEILHOCTH, HAXOIUTh CYMMY
0ECKOHEYHO yOBIBAIOUIEH T€OMETPUUYECKOMN
MPOTPECCUH.

[IpumeHITh METOI MATEMATUYECKOU
WHTYKIINH.

3HAKOMUTBCS C UICTOPUEH pa3BUTHS
MaTeMaTUKH
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Anrebpanyeckue 12 Kopens n-it crenenun. CoiicTBa DopMyIMPOBATH ONIPEICIICHUSI KOPHS
BBIPAYKCHHUS: CTEIICHD KOpHs N-i crenenu. CTeneHb N-i CTENEHH U CTENIEHU C PAUOHAIBHBIM
C pallMOHAIBHBIM C pallMOHAJIbHBIM MMOKa3aTeIeM MOKa3aTesIeM.
MOKa3aTejIeM U €€ CBOMCTRBA. ITpumMeHsTh onepalyo U3BJICUCHUS
ToxnecTBEHHbIE TPEOOpa30BaAHUS KOpHS N-U CTENEHU, UCIIOIb3YS
BBIPKECHUH, COAEPKAIIUX KOPEHb IIPU HEOOXOAUMOCTH KaJbKYJIATOP.
N-i creneHu. ToXIEeCTBEHHbBIE BeruuciisaTe 3Ha4eHHE CTENIEHU
peoOpa3oBaHUs BEIPAKECHUH, C pallMOHAJIbHBIM ITOKA3aTEJIEM.
COJIEpKalX CTEIICHb OueHuBaTh 3HaUYCHUE KOPHS N-i1 CTENEHH,
C pallMOHAJIBHBIM TTOKA3aTEJIEM 3HAYEHHE CTEIECHU C PAlMOHAIBHBIM
MOKAa3aTeJIeM [EJTBIMA YUCIIaMUA U
JECSITUIHBIMU JIPOOSIMHU.
CpaBHMBATH U yIIOPSAI0YMBATH
pPALMOHAIBLHBIC U UPPALMOHAIBHBIC YHCIIA,
3aIMCaHHbBIE C TOMOIIBIO KOPHS N-1
CTETNICHU, CTETIEHU C PAllMOHAIBHBIM
MOKa3aTeJIeM.
BBITIOHATE TOXKIECTBEHHBIE
peoOpa3oBaHMsl BEIPAKCHUS,
COJZIEpKAIIEr0 KOPEHD N-U CTETIEHU,
CTETNEHb C PALMOHAIBHBIM MOKA3ATEIEM.
3HAKOMUTHCS C UCTOPUEH PA3BUTHS
MaTeMaTUKH
[ToBTOpeHUE, 0000IICHUE, 34 Yucna u BeIuKciieHus (3auch, OnepupoBaTh MOHATHEM YUCIIOBOTO

CUCTEMAaTHU3al A 3HAHUU

CpaBHCHHC, JICHCTBUS

MHOKECCTBaA.
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C ICUCTBUTEIHHBIMUA YUCIIAMH,
YHCIIOBAs TIPSIMAst; MPOIICHTHI,
OTHOIICHUS, TIPOTIOPITUH;
OKpYTJICHHE, PUOIIKCHHE,
OIICHKA)

AKTyanu3upoBaTh TEPMHUHOJIOTHIO U
OCHOBHBIE JICHCTBUS, CBSI3aHHBIC

C YMCJIaMH: HaTYPaJIbHOE YHCIIO0, ITPOCTOE
Y COCTABHOE YHCJIO, IEIUMOCTb
HaTypaJbHbIX YUCEIN, IPU3HAKU
JEITUMOCTH, LEJI0E YNUCII0, MOLYJIb YUCIIA,
OOBIKHOBEHHAs U JECATUYHAS APOOb,
CTaHAAPTHBIN BUJ YHCIIA,
apu(pMeTUYECKU KBaAPATHBINA KOPEHb.
BpInonHATh 1€MCTBUS, CPAaBHUBATH U
YHOPSAI0YHNBATh YNCIIA, IPEICTABIATh
YuCia Ha KOOPAUHATHOM IPSIMOM,
OKPYIVISATh YMCJIA; BBIIOJIHATH IPUKHUIIKY
Y OLICHKY PE3YJIbTaTa BHIYUCIICHU.
Pemars npaktrueckue 3amaun,
coJiepKallie NPOLEHTHI, J0JIU, YaCTH,
BBIPAXkKAIOIINE 3aBUCUMOCTH:

CKOPOCTb — BPEMS — PaCCTOSTHUE,

LIEHA — KOJINYECTBO — CTOMMOCTb,

00BEM paboThl — BpeMs —
IIPOU3BOJAMUTENILHOCTD TPYAQ.

Pa30bupath peanbHble )KU3ZHEHHbIE
CUTyaluH, GOpMyIUPOBaTh UX HA S3bIKE
MaTE€MaTHUKH, HAXOJUTh PELICHUE,
MPUMEHSI MaTeMAaTUYECKHUM armapar,
WHTEPHPETUPOBATH PE3YJIbTAT
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TekcToBbI€ 3a7a4M (pelICHUE
TEKCTOBBIX 33J1a4 apu(PMETUUECCKIM
1 ajnreObpanyecKkuM Crocooamu)

PemtaTes TeKCTOBBIC 3a1aUn
apuMETHIECKUM CIIOCOOOM; U3BJICKATh
HEO0OXOMMBIE JaHHBIE, TPE/ICTABICHHBIC
B BepOanbHOM, TpaudecKoM U
TaOJIMYHOM BUJIE.

Periate TEKCTOBBIE 3aa41 C IIOMOIIBIO
BBEJICHUSI IEPEMEHHBIX, COCTaBJIATh
ypaBHEHHS, HEPABEHCTBA, CUCTEMBI
YpaBHEHHI ¥ HEPABEHCTB MO YCIOBHUIO
3a1a4u

AnreOpanyeckue BbIpaKEHUS
(mpeoOpazoBaHue aredOpandecKux
BBIPAXEHUM, JOMyCTUMbIE
3HAYEHHUS)

OneprpoBaTh MOHATUSIMU:

CTEIEHb C LEJIbIM MOKa3aTeNEM,
apu(pMeTUYECKUN KBAJIpaTHbI KOPEHbD,
MHOTOWIEH, ajredpandeckasi 1poob,
TOXJIECTBO.

BrImmo1HATE OCHOBHBIE ICUCTBUS:
BBITIOJIHATH PacdeThl 10 (popMyIiam,
npeoOpa3oBbIBATH IIEJIbIE, APOOHO-
palMOHAJIbHBIEC BHIPAKECHUS

U BBIPAXXKEHUS C KOPHSIMH,
peanr30BbIBaTh Pa3IOKEHUE
MHOT'OYJIEHAa HA MHOXKUTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHUEM (hopmMyT
Pa3HOCTH KBaJpaTOB, CYMMBI U PA3HOCTH
KyOOB, KBaJpaTa CyMMBbI B PA3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOAUTh
JOIYCTUMBIE 3HAYEHUSI IEPEMEHHBIX

TS IPOOHO-PaIIOHATBHBIX BIPAKCHHIH,
KOPHEH.

MonenupoBaTh ¢ TOMOIIBIO GOpMYIT
peanbHbIE IPOLIECCHI U SIBJICHUS

OyHKIMH (TOCTPOEHUE, CBOMCTBA
M3YUYCHHBIX (DYHKITU;
rpaduyecKoe peiieHre ypaBHEHU I
1 UX CUCTEM)

OnepupoBath MOHATUAMU: PYHKITUSA,
rpaduk GyHKIMH, HYJIA YHKIIHH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
IPOMEXYTKHU BO3PACTAHUS, TPOMEKYTKHU
yObIBaHU s, HAMOOJIbIIIEE U HAUMEHBIIIEEe
3Ha4YEHUs PYHKIUU.

AHaIN3UPOBaATh, CPABHUBATD,
00CyX/1aTh CBOMCTBA (YHKLIUIA, CTPOUTH
uX rpauKH.

OnepupoBath MOHATUSAMHU: TPAMast
IPOTOPIIMOHATIEHOCTh, OOpaTHAs
IIPOITOPIIMOHATIEHOCTb, JIMHCHHAS
byHKIIMS, KBaApaTHIHas QyHKITUSA,
napabo:a, runepooa.

Hcronw3oBath rpaduKu 71 ONIPEACIICHUS
CBOMCTB, TIPOIIECCOB U 3aBHCHMOCTEH,
JUTSI peIIeHus 3a/1a4 U3 APYTUX y9eOHbIX
MIPEIMETOB U PEATTLHOU KU3HU;
MOJIEITUPOBATH C MTOMOIIBIO TPa(UKOB
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peabHbIE MPOLIECCHI U SIBJICHUS.
Bripaxxats popMynamMu 3aBUCUMOCTH
MEXy BeIMYMHAMU, MOJICITUPOBATh
peanbHbIE TPOLIECCH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

136
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'EOMETPUS» HA
YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX
HOACHUTEJBHASA 3AIINCKA

['eomeTpust Kak OMH U3 OCHOBHBIX Pa3JelIOB IIKOJHHOW MaTEMaTHKH,
UMEIOIINA CBOCH IeNIbI0 00eCIeYnTh M3yUYeHHWE CBOWCTB M Pa3MepoB QUTYp, UX
OTHONICHWHA W B3aWMMHOE pACIOJOXEHHE, ONMUpPaeTCs Ha  JIOTHYECKYIO,
J0Ka3aTeNbHYI0 JTUHUIO. L[eHHOCTh M3y4yeHHUs T€OMETpUU Ha YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHUs 3aKIIOYACTCA B TOM, YTO OOYYAIOUIMIICS YUUTCS MPOBOIUTH
JI0Ka3aTeNbHbIE PACCYXICHUS, CTPOUTh JOTHUYECKHE YMO3AKIIOUEHUs, TOKA3hIBATh
WCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
pacCyXJeHHUs «OT TPOTUBHOTO», OTJIMYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath 00paTHbIe yTBepKaeHUs. Oco00e 3HaUCHUE JT0Ka3aTelIbHas JIMHUS
UMEET /I YTIyONEHHOTO U3YYEHUSI MAaTEMATHUKH.

[lenbto W3y4deHHs] TEOMETPUM SIBISETCS HCIIOJIIb30BAaHHE €€ Kak
WHCTPYMEHTA MPU PEIICHHUH KaK MaTEeMaTHYECKUX, TaK U TMPAKTHUYECKUX 3ajad,
BCTPEUAIOUIUXCA B pealdbHOM >ku3HM. OOydyaromuiics JOJDKEH Hay4dUThCs
OTIPE/IEIIATh TEOMETPUUYECKYIO (PUTYPY, OMUCHIBATH CIOBAMH YEPTEXK WM PUCYHOK,
HAWTU TUIONIAb 3E€MEJIbHOTO Y4YacTKa, pAaCCUUTHIBATh HEOOXOJUMYIO JIMHY
OINITOBOJIOKOHHOTO Kalenist uiu TpeOyeMble pa3Mephbl rapaxka ajis aBTOMOOWIIL.
OTOMY COOTBETCTBYET BTOpasi, BHIUMCIHUTEIbHAS JTUHUS B M3YYCHUU T€OMETPHUHU.
[Ipu pemieHnn 3agad MPAaKTHUECKOTO XapakTepa OOyYaroIIUiCsS YYUTCS CTPOUTH
MaTeMaTHUYeCKHe MOJENM  pPEalbHBIX O KU3HEHHBIX CHUTYyallii, TPOBOAUTH
BBIUMCJICHHS U OLICHWBAThH aJICKBATHOCTD MOJyUYEHHOTO PE3yJIbTaTa.

OcobeHHOCTh y4eOHOro Kypca YriayOJEHHOTO H3Y4YEHUS TeOMETpUU
COCTOMT B TOM, YTO OOydYarommecs HE MPOCTO 3HAKOMATCSA C OINpeAeNEHHBIMU
MOHATUSIMU, a YBEPEHHO OBIaneBatoT MMH. CyIIECTBYIONIUE TEMbI MPOrPAMMBbI
0a30BOTO Kypca TE€OMETpUU U3y4aloTcsa Ha Oosiee TIyOOKOM ypoOBHE, a
oOyuaroluecs: IpUoOpeTaoT YMEHUs, IOMOTalOIINe UM YBEPEHHO MPUMEHSATh CBOU
3HaHUS HE TOJIbKO B MaTeMaTHKE, HO U B CMEXHBIX MpeaMeTaxX, MPeXIe BCEro
busnke U MHPOpPMATHKE, a TaKXKE IOJIb30BATHCS TMOJYUYCHHBIMU 3HAHUSMU TPHU
PEIICHUH MPAKTHYECKUX 3a1a4.

CornacHo yueOHOMY IulaHy B /-9 Kiaccax H3y4yaeTcsl YIriIyOJEHHBIN
yueOHbIN Kypc «l'eoMeTpus», KOTOPBIM BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3/Ieiibl
conepxkanusi: «Hauama reomerpumn», «TpeyroabHUKN», «OKPYXKHOCTBY,
«YetpipéxyronpHukm», «Ilogobue», «neMeHTsl TpuronomeTpun», «Ilnomaam», a
Takke «MeTon koopauHaTy», «Bektopei», «IIpeodpa3zoBaHus IIOCKOCTH.

OO11ee YnciIo 4acoB, pEKOMEHI0BaHHBIX JJISl U3yUeHHUsl yueOHOro Kypca
«["eomerpusi», — 306 gacoB: B 7 kiacce — 102 yaca (3 yaca B Hezeno), B 8 kiacce —
102 vaca (3 waca B Hememo), B 9 kimacce — 102 wyaca (3 waca B Hemeno).
denepanbHas pabouas nporpamma | Maremaruka. 7-9 kiaccel (yriryOJa€HHBIN
YPOBEHB)

COJIEPKXAHUE OBYUEHUSA
7 KIIACC
HayvaJja reomerpun



Hctopus BOZHUKHOBEHUS U pa3BUTHS reomMeTpuu. HavanpHble MOHATHS
reomeTpun. Touka, mpsiMas, OTpe3oK, Jyd. I[lonstue 00 akcuome, Teopeme,
JIOKa3aTEIbCTBE, ONPEACTICHUN.

B3anmHoe pacronokeHne TOYEK Ha IpsAMOW. HM3mepenue mmHBI
OTpEe3Ka, pACCTOSHUE MEKIY TOUKAMM.

[Tonymnockocts U yron. Buasl yrimoB. M3mepeHune BENMYHMH YIJIOB.
BeptukanbHble U cMexHBIE yIiibl. [lapaisienbHble U MEPIEHANKYISIPHBIE MPSMBIE.
Paccrositane ot Touku 110 nipsiMou. bruccekrpuca yria.

Jlomanas. Bupasl Jsiomanbix. JlnmuHa somaHOW. MHOrOYroJbHUKM.
[lepumerp  MHoOroyronbHuka. IIOHSTHE O  BBIIYKIBIX W HEBBIIYKJIBIX
MHOT'OYTOJIbHUKAaX.

[lepBruuHbIE MpEACTaBICHUS O PABEHCTBE (DUIyp, UX PaCIOIOKEHUH,
CUMMETPHH.

[Ipocrerimme  moctpoeHuss. MHCTpyMEHTBI I8  M3MEPEHUN U
ITOCTPOCHUM.

TpeyroabHuUKH

Bunsr TPEYTOJIBbHUKOB: OCTPOYTOJIBHBIE, MPSIMOYTOJIBHBIE,
TYNOYTOJbHbIE, PABHOOEAPEHHBIE, PAaBHOCTOpOHHME. Meauana, OucceKkTpuca u
BBICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBbli M BTOPOM MNpPU3HAKK PABEHCTBA
TPEYroJibHUKOB. PaBHOOEJpEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpusnHak
paBHOOEPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXJIy CTOPOHAMM M yINIAMH  TPEYTOJIbHUKA.
HepasencTBo TpeyrosibHuKa. HepaBeHCTBO O IMHE JIOMaHOM.

Cummetrpuunblie Gurypbl. OCHOBHBIE CBOWCTBAa OCEBOM CHUMMETPHHU.
IIprMepbl CUMMETPHUM B OKPY’KAIOLIEM MHUPE.

IMapasuienbHbie npsaMmbie. CyMMa YyIJI0B MHOTOYTOJIbHUKA

[TapannenbHOCTh MPSIMBIX, HCTOPUYECKHE CBEAECHUS O TOCTYJIATe
EBkmuga u o ponu JloOGaueBCKOro B OTKPBITUM HEEBKJIMIAOBOM TE€OMETPUH.
CBoNCTBAa M NPU3HAKKA MApaUIENbHBIX NpsAMbIX. CyMma YIJIOB TpPEyroJIbHUKA.
Bremnue yrmel tpeyrosnbHuka. CymMMa BHYTPEHHMX YIVIOB MHOTOYIOJIBHMKA WU
CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOIOYTI'OJIbHUKA.

I[IpsiMoyroJibHbIE TPEYrOJIbHUKHU

IIpr3Haku paBeHCTBA NPAMOYIOJIBHBIX TPEYTrOJAbHUKOB. [lepnenaukysp
1 HakJIoHHasA. CBOMCTBO MEIUaHbl NPSIMOYTOJIBHOTO TPEYTOJIBHUKA, TPOBEAEHHON K
runotenyse. [IpaMoyronbHblid TpPEYroJbHUK C yriioM B 30°.

OkpyKHOCTH

[ToHATHSA OKPY>KHOCTH U Kpyra. DJEMEHThl OKPYKHOCTH M Kpyra: LIEHTP,
paguyc, I1uameTrp, XOpAa, UX CBOWCTBA. B3aMMHOE pacIiOOKEHUE OKPYKHOCTH U
npsamoil. KacarenbHas u cexyiast K OKpy>KHOCTH. OKpYHOCTb, BIIMCAHHAs B yTOJ.
[Ipocreiimme MOCTPOEHUST C MOMOIIBIO LUPKYJIS U JIMHEWKU. ['eomerpuuyeckue
MecCTa TOYeK

[Tonatne o reomeTpuyeckoM MecTte Touyek. [Ipumepsl reomMeTpudecKux
MECT TOYEK Ha IUIOCKOCTU. buccekTpuca yriia u CepelMHHbIM NEPNEHIUKYISAp K
OTPE3KY KaK F€OMETPUYECKHE MeCTa ToueK. OnrMcaHHasi OKPYKHOCTh TPEYTrOJIbHUKA,



€€ HeHTp. MeTo1 reoMeTpuYEeCcKUX MECT TOUEK IIPU PEILIEHUH F€OMETPUUYECKUX
3ajad.

[TocTpoenust ¢ MOMOIIBIO NUPKYJIS U JIMHEWKU VIcTopuueckne cBeeHus.
O60ocHOBaHMS TPOCTEHIINX MOCTPOCHUMN, STAlbl 33Ja4d Ha MOCTPOEHUS, PEIICHUE
3a/1a4 Ha IIOCTPOEHUE HUPKYJIEM U JIUHEUKOM.

8 KJIACC
YeTbIpEéXyroJIbHUKH

[Tapannenorpamm, ero mpu3Hakud U cBoMcCTBA. lIpsMOyronbHUK, poMO,
KBaJpaT, UX NpHU3HAKUW U cBoiicTBa. Tpamenusa. PaBHOOenpeHHas Tpanenus, €€
CBONMCTBA M Npu3HAKU. [IpsMoyronpHas Tpanenus.

Cpennsiss nuHus Tpaneuud. CpenHss JUHUSA TPEYrojibHUKA. Meton
YABOEHHs MEIHWaHbl TPEYrojabHUKA. TeopeMa O IIEpEeceYeHHH  MeEAuaH
TPEYrOJIbHUKA.

Teopema ®darneca, TeopeMa O IPONOPLUOHAIBHBIX OTpe3Kax. Teopema
BaprHbOHa U1 IPOU3BOJIBHOTO YETHIPEXYTOIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (DUTYPHI.
ITonoOue

[TogoGue TpeyroiabHUKOB, KodhduireHT nogaodus. [lpusnaku nomodus
TPEeyroJibHUKOB. IlpruMeHeHne 10m00MS TpH PEIIEHUHM TEOMETPUUYECKUX U
MIPAKTUYECKUX 3a/1a4.
Iiomann

[Tonsarne o mmomaau. CBOWCTBA IUIOMIAJICH TeOMETPUUYECKUX (QUTYP.
[Ipocreiimme Gopmysbl Ui TUIOIIAAU TPEYTOJNbHUKA, MapaiienorpaMMa, poMoa u
Tpaneunu. [lnomanu nogo6HsIx Guryp. OTHOLIEHHE MIIOLIaIeN TPEYTOJIbHUKOB.
Teopema IIugaropa
Teopema Iludaropa. [Ipumenenue teopemsl Iludaropa npu pemenun
NPAKTUYECKUX 33]a4. JJIEMEHTbl TPUTOHOMETPHH

CuHHyC, KOCUHYC, TAHT€HC ¥ KOTAHI'€HC OCTPOro yIJia MpsIMOYTOJIBHOTO
TpeyroibHuka. Tpuronomerpuyeckue Gyukmuum yrimoB B 30° |, 45° u 60°.
IIponopunoHaIbHBIE OTPE3KU B MPSAMOYT'OJIBHOM TPEYTOJIbHUKE.

VYTIIbl U YETBIPEXYTOJIBHUKHU, CBSI3AHHBIE C OKPYKHOCTBIO

BrmcaHHbIE U LIEHTPAJIBHBIE YTJIIbI, YTOJI MEXIY KacaTeJIbHOU U XOPIOH.
VYriel Mexay XopJaMH M CEeKyIIMMH. BIucaHHblE M ONMCAHHBIE OKPYKHOCTH
TPEYroJIbHUKA W 4YeTbIpEXyrojapbHUKH. CBOWCTBA W MNpPU3HAKA BIMCAHHOTO
YeTBIPEXYTOJIbHUKA. B3anmHOe pacnosiokeHue JBYyX OKpykHocted. Kacanue
okpyx)HocTeil. OOlIue KacaTeabHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC
Pemienue TpeyrojibHUKOB

Cunyc, xocuHyc, TtaHreHc yrioB ot 0° go 180° . OcHoBHOE
TPUTOHOMETPHUUYECKOE TOJIECTBO. ®opMybl PUBEIECHUS. Pemenue

TPEYTroJIbHUKOB. TeopeMa KOCHMHYCOB U T€OpEMa CHHYCOB. PellleHne mpakTUu4ecKux
3a7]a4 C UCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB M T€OPEMBI CUHYCOB. Pemenne 3agau
F€OMETPUYECKOU ONTUKH.



Tpuronomerpuueckue QGopMynibl JUisl  TUIOHIAAM  TPEYTrOJbHUKA,
napajenorpamma, pomoOa, Tpaneuuu. Popmyna [epona. dopmyna miomanu
BBIITYKJIOI'O YETBIPEXYTOJIBHUKA.

IToxoOme TPpeyroibHUKOB

Xopabpl U MNOJOOHBIE TPEYTrOJBHUKKA B OKPYKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BEICHHM OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTelbHOW. lIpuMeHeHue npu pelmeHur reoMeTpUYECKUX
3agay. Teopembl UeBbl 1 Menenas. [lonstue o romoreTnu.

MeTtoa KoOpaAMHAT

VYpaBHeHHE TIPSIMOW HA TUIOCKOCTH. YTJIOBOM KO3(p(dUIKMEHT U
CBOOOMHBI  WieH, UX TeoMeTpuyeckuii  cMmbici.  [lapamnensHoCTh U
NEPHEHAUKYISIPHOCTD MPIMBIX (4epe3 yTriIoBou KOIPPHUIIUEHT).

YpaBHEeHHE OKPYKHOCTH. HaxoKIeHue IepeceyeHuil OKPYKHOCTEU U
npsMbIX B KoopauHaTax. @opmyia paccTOSHUS OT TOYKH Ao mpsiMoi. Ilnomans
napajiesiorpaMma B KOOpJWHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeTroAa KOOPAUHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX I'€OMETPUUYECKHUX
3a/1a4ax.

Bexkropsl

Bekropsl Ha miockocTH. CHOKEHUE U BBIUYMTAHUE BEKTOPOB — MpPaBUIIA
TPEYroJbHUKA U NapajiesiorpaMma. Y MHOKEHUE BEKTOpa Ha uucio. KoopauHatsl
BekTOpa. CloXKeHUWEe M BBIYMTAHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa HA YHUCIO B
koopauHarax. [I[pumeHenne BeKTOpoB B (pusmke, LIEHTP Macc.

[Tonste o 6a3uce (Ha MIOCKOCTH). PaznokeHus: BEKTOPOB Mo Oazucy.
CkansipHOE TPOU3BEIAEHUE BEKTOPOB, N'€OMETPHUYECKUI CMBICI U BBIPAKEHHE B
JEKApTOBBIX KoopAauHaTaxX. JIMCTpUOYTUBHOCTH CKAaJISIPHOrO IMPOM3BEICHUS.
CkansspHoe mpousBefeHMe u  npoenupoBaHue. [IpumeHeHne  CKalsIpHOrO
MPOU3BEACHUSA BEKTOPOB JUIl HAXOXKAECHUSA JUIMH W yrjoB. PemeHwne
F€OMETPUYECKHX 3a1a4 C IIOMOIIBIO CKAIIPHOTO MPOU3BEICHHUS.

JIVINHA OKPYKHOCTH U IUIOIIAAb KPYyra

[IpaBunbHbBIE MHOTOYTOJBHUKHU. [[nmuHa okpyxHOcTH. ['pagycHas u
paguaHHas Mepa yria, BBIUHUCICHUE IJIUH Oyr OKpyxHocTed. [lnmomane kpyra,
cekTopa, cermeHTa. Mcropuueckue cBefeHUs: 00 U3MEPEHUU IITUHBI OKPY>KHOCTH U
IJIOIIAINA KpyTa.

JABUKEeHMS TJIOCKOCTH

IlentpanpHass cummeTpus. lleHTpambHO-CUMMETpPUYHBIE  (UTYPBHI.
[ToBopoT. OceBasi cummeTpusa. OUrypbl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM
ocu. [lapayenbHblil HEPEHOC.

[Tonsitue nBwxeHwst U ero cpoiictBa. PaBeHcTBO (uryp. IlposBrenus
CUMMETPUM B TPUPOJIE, KUBOIUCH, CKYJIbOType, apxutekrype. Kommoszuuu
JBYKEHUH (mpocTeimue npuMepsl). [I[pumeHenne B reOMEeTpUYeCcKrX 3aJavax.
HNPEAMETHBIE PE3YJIBTATHI

K xonity oOyuenuss B 7 kjacce oOy4arOMUNCS TIOMYYUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh u3ydeHHbIE TeOMETpUUYECKHE (UTYPBI, ONPEAENsATh HUX
B3aMMHOE PACIIOJIOKEHUE, U300paKaTh TEOMETPUUYECKUE PUTYPBI, BHITIOJIHATD



YEPTEXKU IO YCIOBUIO 3aa4u. MI3MepATh JTUHEWHBIE U YIJIOBBIE BEJIMYMHBL. PemaTh
3a/1a4M HAa BBIYHUCIICHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath NPUKUIKY U OLIEHKY JJMHEHHBIX U YIJIOBBIX BEJIUYUH MPEAMETOB
B pEaNbHOM KHU3HHU, Pa3MEpPOB MPHUPOAHBIX O00BEKTOB. PaznmnuaTh pasMepsl ITHX
O0OBEKTOB 110 NOPSAIAKY BEITHYHUHBI.

Crpouth 4YepTexxu K TeoMeTpudeckuM 3amadaM. llombp3oBatbes
MPU3HAKaMU PAaBEHCTBA TPEYTrOJIbHUKOB, HCIIOJNb30BaTh IMPU3HAKK W CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEUICHUU 3a/1a4.

[IpoBoguTh  JIOTMYECKHE  PaACCYKACHUSA c UCIIOJIb30BaHUEM
FEOMETPUUYECKHUX TEOPEM.

[Tonp30BaThCA IPU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHBbI, ITIPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTrOJIbHUKA,
B PELICHUH F€OMETPUYECKUX 3a/1a4.

Onpenenars MapamieNbHOCTh NPSIMBIX C MOMOUIBIO YIJIOB, KOTOPHIE
oOpasyer ¢ HUMHU cekymas. OnpenensiTe NapayiedbHOCTh MPSAMBIX C ITOMOIIBIO
PABEHCTBA PACCTOSHUM OT TOYEK OJAHOW MPSAMOMU 10 TOUEK APYrOM HMpsIMOM.

Pemate 3a1aumn Ha KieTyaToit Oymare.

[IpoBOINUTH BBIYHMCIEHUS U HAXOAUTHh YUCIOBbIE U OYKBEHHBIE 3HAUCHUS
YIJIOB B TEOMETPHUECKHUX 337a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJOB, OOpa30BaHHbIX IpPU NEPECEUECHHUH [BYX
napajuiedbHbIX NPSIMBIX CEKylllel. PemaTe npakTUdyeckue 3aJaul Ha HaXOXKIEHUE
YTJIOB.

Brnaners moHsiTueM «reoMeTpuyeckoe Mecto Touek» (nmanee - ['MT).
Onpenensitb OUCCEKTPUCY yIia M CEpeIUHHBIA MEPHEHIUKYISIp K OTPE3Ky Kak
I'MT. Ilonws3oBarbcss mnoHsatTMeM ['MT mnpu [0Ka3aTenbCTBE TI€OMETPUUYECKUX
YTBEPKIACHUN U TIPU PEIICHUU 33]1a4.

@opMynUpOBaTh ONPENEICHUS] OKPY>KHOCTH U Kpyra, XopAbl U
IMaMeTpa OKPY>KHOCTH, YBEPEHHO BIAJE€Th UX CBOMCTBaMH. YMETh JI0KAa3bIBATh U
IIPUMEHATh 3TH CBOWCTBA NPU PELICHUM 3aJad. Bragerh MOHATHEM ONMCAHHOU
OKOJIO TpPEYroJibHUKAa OKPYKHOCTH, YMETh HaxoauTh €& I1eHTp. Jloka3zpiBaTh U
UCIOJIb30BaTh (PAKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS
B OJHOM TOYKE, MU O TOM, YTO CEPEAMHHbIC TEPHEHIUKYIAPbl K CTOpPOHAM
TPEYroJIbHUKA EPECEKAIOTCS B OJJHOUM TOUKE.

Brnagets mnoHsATHEM KacaTelbHOM K OKPYXKHOCTH, II0JIb30BaThCS
TEOPEMOM O MEePIEeHIUKYISIPHOCTH KacaTebHON U pajuyca, TPOBEAEHHOTO K TOUKE
kacaHus. Jloka3bIBaThb pPaBEHCTBO OTPE3KOB KAacCaTEIbHBIX K OKPYXHOCTH,
MIPOBEAEHHBIX M3 OJHOM TOYKH, W NPUMEHATH 3TO B PEUIEHUH T'€OMETPUYECKUX
3azay.

Jloka3pIBaTh M MPUMEHATH MPOCTEMIINE T€OMETPUUECKNE HEPABEHCTBA,
NOHUMATh UX NMPAKTUYECKHUI CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHUS C MOMOILIBIO
UUPKYJIS U JUHEHKHU.

K xoniy oOyuenuss B 8 kJjiacce oOy4arolmUCs MOJYYUT CIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:



Pacnio3HaBaTh OCHOBHBIE BHU[bI YETHIPEXYTOJbHUKOB, MX 3JIEMEHTHI,
NOJIb30BAThCS UX CBOMCTBAMM IpU PELICHUU T€OMETPUYECKUX 3anad. Paznnuarh
MpU3HAKKA U CBOMCTBa mapajuiesiorpaMma, pom0a ¥ IMpsSMOYTOJIbHUKA, TOKa3bIBAaTh
UX ¥ YBEPEHHO MPUMEHATH MPU PEIICHUH T€OMETPUUECKUX 3a7a4.

Hcnonb30BaTh CBONCTBA TOUKM MEPECEUCHUST MEAUAH TPEYroJIbHUKA
(eHTpa Macc) B pelieHrd 3aiad.

Brnanerp mnoOHATHEM CpegHEH JMHUM TPEYroJIbHUKA W TpaIlelyH,
IPUMEHSATh MX CBOWMCTBA NIPH PEIICHHUM TI€OMETPUYECKUX 3adad. Mcmonb30BaTh
teopemy Dasieca u TeopemMy O MPOMOPUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MpakTUYECKUX 3a1a4. Pacro3HaBaTh EHTPaIbHO-CUMMETPUYHBIE (DUTYPBI
U KCIOJIB30BaTh MX CBOMCTBA MPHU PEIICHUM 3a]ad. BrajgeTh MOHATUSMU MOJ00US
TPEYroJIbHUKOB, KO PUITMEHTA OA00HS, COOTBETCTBEHHBIX AJIEMEHTOB MOJI00HBIX
TPEyroJabHUKOB. IMETh mpeicTaBieHue 0 NpeoodpazoBaHuu MOJ00US U O TTOT0OHBIX
¢urypax. Ilonp3oBaThcs mNpHU3HAKAMU MMOJO00US TPEYTOJLHUKOB TMPU PEUICHUU
r€OMETPUYECKHUX 3aj1ad. Jloka3bIBaTh u MPUMEHSITh OTHOILICHUS
MPONOPIIMOHAIBHOCTH B MPSIMOYTOJIBHBIX TpeyrojbHuKax. [IpumeHars nomobue B
MPaKTUYECKUX 3a7adax.

BeiBomuTh W HCHONIB30BaTh MpocTedive (GopMymnbl s IUIOMIAIA
TpPEeyroJibHUKA, MapajuiesiorpaMma, pomoa u Tpaneuuud. Beraucisats (pa3inuuHbIMU
coco0aMu) IUIOMIAAb TPEYTrOJbHUKA U IUIOIMIAJd MHOTOYTOJBHBIX  (UTYp
(monB3ysACh, TIE€ HEOOXOAMMO, KalbKYJISTOpPOM). 3HATh OTHOIICHHWE IUIONIAIeH
noI00HBIX (UTYp U TIPUMEHATHh MPU pelieHuu 3anad. [IpuMeHsTh mosydeHHbIe
YMEHHS B TPAKTUUECKUX 3a/1auax.

[Tonb3oBaTbea TeopeMoit Iludaropa s pemieHus: reOMETPUYECKUX U
npakTU4eckux 3agad. CTpouTh MaTeMaTUYECKYIO MOJE/b B IPAKTUUECKUX 3a7adax,
CaMOCTOSTEINIbHO JIeNIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOLIUE JJIUHBI.

Brnaners moHATHEM BIOUCAHHOTO W IIEHTPAJIbHOTO YIja, yrila MEXIy
KAacaTeJIbHOM M XOPAOM, ONHMCAHHOW M BIIMCAHHOW OKPYKHOCTH TPEYTOJIbHUKA U
YEThIPEXYTOJbHUKA, TPUMEHSTh X CBOICTBA MPU PEUICHUH 3a/ay.

[IpyuMeHsATh  MOJIy4eHHBIE 3HAHUSA HA  MPAKTUKE —  CTPOUTH
MaTeMaTH4eCKue MOJCIM JUIA  3ajJad  peajbHONW IKW3HU U  TMPOBOJUTH
COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHWEM TMOA00Us U TPUTOHOMETPUU
(TmoJIB3ySICh, T/I€ HEOOXOAMMO, KAJIbKYJIATOPOM).

K koniy oOydenus B 9 kiacce oOy4aromMiics MOJYYHUT CIEAYIOIIUE
peAMETHBIE PE3YJIbTaThI:

3HaTh TPUTOHOMETPHUUECKHE (PYHKIIMHU OCTPHIX YTIIOB, YMETh HAXOJUTh C
UX TOMOIIBIO PA3JIUYHBIE BJIEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pElIeHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATbKYJISATOPA) JJIMHBI
Y YTJIbI JJIs1 HETAOJIMYHBIX 3HAYCHUH.

[Tonb30BaThCs dbopmynamu PUBEJICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJECTBOM [IJII HAXOXKJACHUS COOTHOIICHUH MEXKITY
TPUTOHOMETPUUECKUMH BETUYUHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB U T€OPEMY KOCHHYCOB, MPUMEHSTHh HUX
JUTSL HAXOXKICHHS PAa3IMYHbIX 3JIEMEHTOB TPEYTroJIbHUKA («pEIIeHUE



TPEYTOJIbHUKOBY), IPU PEIICHUH I€OMETPUUECKUX 3a/1ay. [[pUMeHsTh MoTyyeHHbIe
3HAHUA [IPU PELIEHUU TPAKTHYECKUX 3a/1a4.

[IpyuMeHATP TPUTOHOMETPHUIO B 3aJadax Ha HAXOXKICHHE IUIOLIAJIH,
BBIBOJIUTh UM  BIAJETh TPUTOHOMETPUUYECKUMH (QopMylIaMu s  IUIOIIAIU
TPEYroJIbHUKA, MapajuiesiorpaMMa, pomOa, TpameuuH, BBIBOAUTb M MPUMEHSTH
dopmyny ['epona u opmyity A7 TUIOIMIAU BRITYKIOTO YETHIPEXYTOIbHUKA.

Nmetp mnpencraBieHue O TOMOTETHH, NPUMEHATh B IPAKTHYECKUX
CUTyalUsX.

Hcnonp3oBatk Teopembl UeBbl 1 MeHenas py pelieHn! 3a1ad.

Hcnonp30BaTh TEOpEMBbI O BIOMCAHHBIX YIUIAX, YIJIaX MEXKIY XOpAamu
(CeKyImMMM) U yriie MeXAy KacaTeIbHON U XOPAON MPU PEIICHUN T€OMETPUUYECKUX
3ama4. JlokasplBaTh M IPUMEHATb TEOPEMBI O IPOU3BEICHHUHM OTPE3KOB XOpA, O
IIPOU3BEACHUN OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

BnageTs noHsATHEM KOOPAMHAT HA IJIOCKOCTH, padOTaTh C ypaBHEHUEM
NpsAMOMl  Ha IUIOCKOCTH. BiajgeTs MNOHATHSIMHM yIJIOBOro Koldgduuuenta u
CBOOOJHOTO 4YJieHa, MOHMMAaTh WX T'€OMETPUYECKHA CMBICI M CBA3b YIJIOBOTO
Ko3(duimenTa ¢ Bo3pacTaHUEM U YObIBAHUEM JIMHEWHON (PYHKIIMU. YMETh pelaTh
METOJOM  KOOpPAMHAT  3aJa4d,  CBSA3aHHBIE C  [APAJUICIBHOCTBIO  H
IIEPIICHIUKYJISIPHOCTBIO MPSIMBIX, NEPECEYEHUEM IPSAMBIX, HAXO0XKICHUEM TOYEK
[IEPECEUYCHUS.

BpiBomuTh M BIAZETh YPAaBHEHHEM OKPYKHOCTH. lCmosib30BaTh METOX
KOOPAMHAT Uil HAaxOXIECHHUs IEPECEYECHUM OKPYKHOCTEM M MpsMbIX. Bragers
(GopMynaMu paccTOSIHUSL OT TOYKHM 1O MpPsIMOW, IUIOIIAAM MapajieiorpaMMa B
KOOpAMHATAaX, UMETh MOHATHE 00 OpueHTHpoBaHHOW ruIomaau. Ilonb3oBaTbes
METOZOM KOOPAUHAT Ha INIOCKOCTH, IPUMEHATH €r0 IIPU PELICHUN IN€OMETPUYECKUX
M TPAKTUYECKUX 3a1ay. [IpuMeHsATP METOX KOOpAMHAT B  IPAKTHKO-
OPHUEHTUPOBAHHBIX FT€OMETPUYECKUX 3a/1a4ax.

Bianets moHATHEM BEKTOpA. YMETh CKJIAABIBATh U BEIYUTATh BEKTOPBHI,
YMHOXaTh Ha YHCIIO, BJAJETh IPAaBWIAMH TPEYTrOJbHUKA W NapajuieiorpaMma.
Brnaners mpakTHUYECKMMHM MHTEPIPETAUUAMH BEKTOPOB. YBEPEHHO IOJb30BaTHCA
KOOpAMHATaMHU BEKTOpa. BnaaeTp CI0KEHMEM W BBIYUTAHUEM BEKTOPOB,
YMHOEHHUEM BEKTOPA Ha YUCJIO B KOOPJANHATAX.

Nmers mnpencraBnenne o Oasuce (Ha TwWIOCKocTH). PackimansiBaTh
BEKTOpHI MO 0a3ucy. PackianbiBaTh BEKTOPHI CHJI C MOMOUIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX  COOTHOIIEHUH. [IpuMeHATH DONydeHHBIE 3HAaHHUS B
NpOoCTEHIINX (PU3NYECKUX 3a/1ayax.

Bianers moHATHEM CKAJSIPHOTO MPOU3BEACHUS BEKTOPOB, IOHUMATh €T0
r€OMETPUYECKUM CMBICI U YBEPEHHO I0JIb30BATHCA €T0 BBIPAKEHUEM B IEKAPTOBBIX
KOOpJIMHATaX. 3HATh NUCTPUOYTUBHOCTh CKAISIPHOIO MPOU3BEACHUS U €r0 CBS3b C
npoenupoBaHueM. [IpuMEHAThP  CKalspHOE MPOU3BEICHHE BEKTOPOB  JJIA
HaxOXIECHUS JUIMH W YriaoB. Pemars reoMmeTpuyeckue 3aJadyd C IOMOUIBIO
CKQJISIPHOTO TIpou3BeAeHUs. VCnoyib30BaTh CKAISIPHOE MPOU3BEIICHHE BEKTOPOB B
anredpanyeckux U puandyeckux 3agayax.

Brnanerp  MOHATHSMM ~ OPAaBUIIBHOTO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPY>KHOCTH, JIMHBI AYTW OKPYXHOCTU U PAJUAHHOM MEpHI yrila, BEIYUCIATH



IIoIaAb Kpyra u ero yacteid. [lonumats cMbicn yncna . [[puMeHATh mosyyeHHbIe
YMEHHS MPU PELICHUU NPAaKTHUYECKUX 3aJay. 3HaThb HCTOPUYECKUE CBENECHUS 00
M3MEPEHUH JTMHBI OKPY>KHOCTH U TUIOIIAIU KpyTa.

WwmeTs mpencTaBieHne O MPeoOpa30BaHUU IIIOCKOCTH, O JBIKEHUSX.
Haxonute ocu, LEHTpbl CHUMMETPUH (QUTYp, LEHTPbl TOBOPOTA, HAXOIHUTH
KOMITO3UITUH MPOCTEHIINX mpeodpa3zoBanuil. [[puMeHs T IBMKEHUS TIOCKOCTH MPH
pelIeHIH T€OMETPHUYECKUX 3a/1a.

[IpumeHsTH  TMONydyeHHBIE 3HAHWSA HAa TPAKTUKE —  CTPOUTH
MaTeMaTHYeCKUe MOJEIM JUIsl 3aJad pealbHOM JKU3HH U TPOBOAUTH
COOTBETCTBYIOIIME BBIUUCICHHS C MPUMEHEHHEM IMOJA00MS U TPUTOHOMETPHUECKUX
GyHKIHH (TTONIB3YACH, T HEOOXOAUMO, KAIBKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hasganwue paznena KommuecTBo OCHOBHBIE BU/IbI JICATEIIBHOCTH
OcHOBHOE coziepxKaHue
(Temnl) Kypca 4acoB 00yJarommxcs
Hayana reometpuu. 28 Wcropuist BOSHUKHOBEHUS U 3HAKOMUTHCS C UCTOPUEH Pa3BUTHUS

[Ipocrenmue
reOMETPUUECKUE (PUTYPBI

1 uXx cBoMcTBa. MI3mMepenue
reOMETPUYECKUX BEITMUNH

pa3BUTHUS T€OMETPUHU.
HauvanbHble nOHATHS TeOMETPUM.
Touka, npsimMasi, OTPE30K, JIyY.
[TonsTue 006 akcuome, TeOpeme,
JI0KA3aTeNbCTBE, OIPEICIICHUH,
CBOWCTBE, MPU3HAKE.

B3auMHOe pacrionoxeHue ToYeK
Ha npsMou. M3mepenue IiHeI
OTpPE3Ka, PACCTOSTHUE MEXKIY
TOYKaMHU.

[TosnymnockocThk 1 yroJi. Buasl

yriioB. I3MepeHne BeJIMYuH YIioB.

BepTukanbHble U CMEXKHBIE YIJIBL.
[TapannensHbie 1
NEPIEHINKYJIAPHBIC ITPSMBIE.
buccekrpuca yria.

Jlomanas. Buapl nomaHbIX. J[1nHa
JIOMaHOM. MHOTOYTOJIbHUKH.
[IepumeTp MHOTOYTOJIbHUKA.

r€OMETPUH, IPUMEHEHUEM T€OMETPHUH
B PEAIBHOM KU3HHU.

@opMyIMPOBATh OCHOBHBIE IIOHATHS,
ONPENEIICHNUS U AKCUOMBI.

Pacnio3HaBaTh U3y4eHHBIE
reOMETPUYECKUE (PUTYPBI, ONPEIEHATh UX
B3aUMHOE PaCIIOJIOKEHUE, BBITIOJIHATD
YepTEXK 10 YCIOBUIO 3aa4U.

N3mepsATh TMHEWHBIE U YTJIOBBIE
BEJIMYMHBI FTEOMETPUUYECKUX U
MPaKTUYECKUX OOBEKTOB.

OrnpenensaTe «Ha rias» pasMepbl peabHbIX
00BEKTOB, MMPOBOJIUTH IPYOYIO OLIEHKY UX
pa3MepoB.

PemaTe 3a1aun Ha BBIYMCIEHUE JJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

Pemars 3a1aun Ha B3aMHOE
pPacrnoyioKeHUEe TeOMETPUIECKUX (UTYp.
[IpoBouTh KilaccU(PUKAILIMIO YTIIOB,
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[ToHATHE O BBIYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
NHCcTpyMEHTBI 111 U3MEPEHUM U
MOCTPOCHUI

BBIYMCIIATH JINHEWHBIE U YIJIOBBIE
BEJIMYMHBI, IPOBOJIUTH HEOOXOIUMBIE
JIOKa3aTeJIbHBIE PACCYKICHHUS.

Bbrancists nmepuMeTpsl MpoCTEUIMX GUryp,
JIOMaHbIX.

Pa3nnuate BBITYKIIBIE U HEBBITYKIIBIC
MHOTOYT'OJIbHUKHU, PaBHbIE (PUTYPBHI.
IIpoBOAUTE IPOCTENUILINE IOCTPOCHUS U
U3MEPEHUS C TIOMOILBI0 HHCTPYMEHTOB

TpeyroJbHUKN

19

Menuana, GuccekTpuca v BbICOTa
TPEYTOJIbHUKA.

PaBeHCTBO TpeyroJIbHUKOB.
[IepBb1it 1 BTOpOW PU3HAKH
PaBEHCTBA TPEYTOJIBLHUKOB.
PaBHOOEIpEeHHBIE TPEYTOJIBHUKU U
ux cBouictia. [Ipusnak
PaBHOOEIPEHHOTO TPEYTOJbHUKA.
Tperunii npu3HaK paBEHCTBA
TPEYTOJIBLHUKOB.

Durypsl ¢ 0CEBOM CUMMETPUEM.
[Ipumepsl cummeTpun

B OKPY>KaroIlleM MUPE

Pacno3naBaTh mapbl paBHBIX
TPEYTrOJIHbHUKOB Ha TOTOBBIX YePTEKaX
Y Ha KJIeT4aToi Oymare (C ykazaHueM
MIPU3HAKOB).

OmnpenensiTe Tapbl paBHBIX TPEYTOJIHHUKOB
B T€OMETPUIECKUX KOH(DUTYpAITHIX

(c ykazaHueM MPU3HAKOB).

BreiBoauTh crieacTBHsI (PaBEHCTB
COOTBETCTBYIOIIHUX AJIIEMEHTOB)

U3 PaBEHCTBA TPEYTOJIbHUKOB.
Hcnonp30BaTh MpU3HAKK PAaBEHCTBA
TPEYTOJIHLHUKOB B PEIICHUH
reOMETPUUYECKUX 3a/1a4.
dopmyaMpoBaTh ONpeaAeICHUsS
OMCCEKTPHUCHI, BEICOTHI, MEHAHBI
TPEYroJbHUKA; CEPETUHHOTO
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MIEPIICHIUKYJISIPA OTPE3KA; IEPUMETPA
TPEYroJbHUKA, OCH CUMMETPUHN (PUTYPHI.
Pacno3naBath hurypsl ¢ oceBoi
CUMMETPHUEH.

PaznuyaTe NOHATHUS CBOKCTBA U TPU3HAKA,
(bopMyIMPOBATH COOTBETCTBYIOITHE
JIOTUYECKUE YTBEPKIACHHUS.

Jloka3pIBaTh U IPUMEHATH CBOMCTBA U
IpU3HAKU PaBHOOEIPEHHOTO
TPEYTOJBbHHUKA B PEIICHUH
reOMETPUYECKUX 3a/ad.

CTpouTs YepTeXH, pelaTh 3a1a41

C IIOMOLIBIO HAXO0KJIEHNS PABHBIX
TPEYTOJILHUKOB.

Hcnonp3oBath HHU(PPOBBIE peCypPChI

JUTS IOCTPOEHUH M UCCIIENOBAHUS CBOKCTB
U3y4aeMbIX (UTYyp U KOHPUTypanui

[TapannensHocTh. CymMma
YIJIOB MHOTOYTOJIbHUKA

15

[TapayenbHOCTH NPSAMBIX.
CBoiicTBa 1 MpU3HAKU
MapaiyIeIbHbIX TPSMBbIX.

CyMMma yriioB TpeyroiabHUKA.
Bnenrnue yribl TpeyroiabHUKa.
CyMMa BHYTPEHHUX YTJIOB
MHOT'OYT'OJIbHUKA U BHEIIHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA

@opMynMpOBaTh NOHATHE NaPAILIETBbHBIX
MPSIMBIX, HAXOJIUTh MPAKTUYECKUE
MIPUMEPHI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS
reOMETPUH, MATHIM NOCTyJIaToM EBKIH A,
3HaYeHueM paboT JlobaueBCcKoroO.
N3yuaTh cBOMCTBA yTi0B, 00pa30BaHHBIX
MIPU MEPECEUCHU U MapATIIETbHBIX TPSIMBIX
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CEKyIIIEH.

IIpoBOAUTE NOKA3aTENBCTBA
NapaJUIEIIbHOCTH JABYX MPSAMBIX

C ITOMOIIBIO YIJIOB, 00pa30BaHHBIX

IIPU [IEPECECYEHUH ITUX MTPSAMBIX TPEThEU
IIPSAMOM.

PaznuyaTe cBOKCTBA U IPU3HAKU
NapaJuIeIbHBIX IPSIMBIX, IPUMEHATD UX
IIPU PEIICHUU TEOMETPUYECKUX 3a/1a4.
BrIuucaTs CyMMy YTIJIOB TPEYTOJIBHUKA,
CyMMY BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA Y BHEIIHHUX YTJIOB
BBIITYKJIOTO MHOT'OYT'OJIbHUKA.
Haxonuth ynucnoBbie U OYKBEHHBIE
3HA4YE€HUS YIII0B B TEOMETPUYECKUX
3a/1a4ax C UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YTJIOB TPEYTOJIbHUKA U
MHOI'OYT'OJIbHUKA.

[IpuMeHATh NOJTyYEHHBIE 3HAHUS

IIPU PEIIEHUU TEOMETPUUECKUX

3ama4

IIpssMoyTOnBHBIE
TPEYTOJbHUKN

[Ipu3Haku paBeHCTBA
MPSIMOYTOJBHBIX TPEYTOJIBLHUKOB.
[TeprieHAUKYISIp U HAKIIOHHASL.
CBOHCTBO MeJUAHBI

Jloxa3pIBaTh NPU3HAKY PABEHCTBA
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
Onpenensats napsl paBHbIX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
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MIPSAMOYTOJILHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K THIIOTEHY3E.
[IpssMOYTOBHBIN TPEYTOJIBHUK

¢ yriom B 30°

Ha KJIeT4YaTol OyMare u B reOMETPUUECKUX
KOH(UTYypanusx (¢ ykazaHhueM
MIPU3HAKOB).

Hcnonb30BaTh NpU3HAKU PABEHCTBA
MPSMOYTOJIbHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOM U
MEPIIEHAUKYIISIPE B PEIICHUU
F€OMETPUYECKUX 3a]1a4.

Jloka3bpIBaTh CBOMCTBO MEJIMAHBI
MPAMOYTOJILHOTO TPEYTOJIbHUKA,
MIPOBEJIEHHOM K TUIIOTEHY3€E, U
COOTBETCTBYIOIIUM ITPU3HAK; CBOMCTBA U
MPU3HAKY IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

¢ yriuom B 30°.

[IpuMeHATH MOTyYEHHBIE 3HAHUS

MIPU PEICHUU T€OMETPUUECKUX

3aja4.

Pemats 3aaun Ha MpUMEHEHUE CBOMCTB
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NONTYyYEHHBIE 33/1a41

MIPY PELICHUU MPAKTUYECKUX

3a71a4

I'eomerpuueckue
HEpPaBEHCTBA

CooTHOLIEHUST MEXAY CTOPOHAMHU
U YIJIaMH TPEYTOJIbHUKA.
HepasencTBo TpeyroybHuKA.

BriBoauTh npocTenie reoMeTpuIecKue
HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUX
CMBICIL.
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HepaBeHcTBO 0 ITMHE TOMAHOM.
HepasencTso mMexny

MEePIECHAUKYJISIPOM U HAKJIOHHOM.
Paccrostnue ot ToukH 10 psAMon

Hcnonb3oBath JOKa3aHHBIC
IrcoOMCTPHUUICCKNC HCPABCHCTBA,
CUMMCTPHUIO B pCIICHUHU 3a1a4

OKpy>KHOCTb.
I'eomerpuueckue mecra
Touek. [TocTpoenus

C IIOMOUIBIO LIUPKYJIA
Y JINHENKU

18

OKpy>XHOCTb, XOPJIBI U JUAMETPHI,
UX CBOMCTBa. B3auMHoe
PaCIIOJIOKEHUE OKPYKHOCTH U
npsmoun. KacarenpHas u cexymas
K OKPY>KHOCTH.

OKpy>KHOCTb, BIINCAHHAS B YTOJI.
[ToHATHE O TEOMETPUYECKOM MECTE
To4eK. [IpuMepbl reoMeTpUIECKUX
MECT TOYEK Ha INIOCKOCTH.
OnncanHast OKpy>KHOCTb
TPEYroJjbHUKA, €€ LEHTP.

Metoa reoMeTpuIECKUX MECT
TOYEK IPU PELICHUN
reOMETPUYECKUX 3a/1a4.
O060CcHOBaHUS MTPOCTEUIIINX
MOCTPOEHUM, ITAIbI 3aa4U

Ha [IOCTPOEHUs, PEIICHUE 3a1a4
Ha IIOCTPOECHUE LIUPKYJIEM U
JIMHENKOU

@opMyIUpPOBATH OMPENCICHUS .
OKPY’KHOCTH, XOPJbI, JUAMETPA U
KacaTeJIbHOM K OKPYKHOCTH. M3ydaTh ux
CBOMCTBA, NPU3HAKH, IOCTPOCHHE
YEPTEKEN.

Hccenenosars, B TOM YUCIIE UCTIONIB3YS
U(pPOBBIE pECYPCHI: OKPY>KHOCTD,
BIIMCAHHYIO B YTOJI; HEHTP OKPYKHOCTH,
BIIMCAHHOM B YI'0JI; pPABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

OBnazeBaTh MNOHATHEM OITMCAHHOM
OKPY’KHOCTH TPEYIOJIbHUKA.
@opMyIMpPOBATH ITANBI 3a1a4

Ha IIOCTPOCHHE (ITOCTPOCHHE,
JI0Ka3aTeJIbCTBO, UCCIIEI0BAHNUE),
MIPOBOAUTH 33/1a4U HA MIOCTPOEHUE,
OCYILECTBJISITh OCHOBHBIE TIOCTPOCHHUS
UHUPKYJIEM U JIMHEUKOM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
r€OMETPHUH, KIIACCUYECKUMHU 3aJa4aMu
0 MMOCTPOEHUNU
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[ToBTOpenue, 0600MIIEHNE, 10 [ToBTOpenue u 0600IIeHNE Pemiats 3agaun, UIUTIOCTPUPYIOLINE CBSI3H

CHUCTEMaTH3aIMs 3HAHUN OCHOBHBIX IMOHSATUN U METOJIOB MEXy pa3IMYHBIMU TEMaMH Kypca
Kypca 7 Kjacca

OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOT'PAMME
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8 KJIACC

cBoicTBa. [IpsmMoyrosbHUK, poMO,
KBaJ[paT, UX MPU3HAKU U CBOMCTBA.
CpenHsis TMHUS TPEYTOJIbHUKA.
Tpanenus. PaBHoOeapeHHas
Tparnenus, €€ CBOMCTBA U
npusHaku. [IpsmoyrosibHas
Tpanenua. CpeaHss TUHAS
Tpanenuu. Teopema Paneca.
TeopeMa o pONMOPIUHUOHATIBHBIX
otpe3kax. LlenTp macc
TpeyrojibHuKa. LlenrpansHo-
CUMMETPUYHBIC (DUTYPBI

Hazpanue paznena KonunuaectBo OcHOBHBIE BU/IbI ACSTENBHOCTU
OcHOBHOE coziepxKaHue
(Templ) Kypca 4acoB 00yyJaroImuxcs
YeTbIpEXyTroabHUKH 22 [Tapannenorpamm, ero nmpuszHaku U1 | M3o0paxaTh 1 HAXOAUTH HA YEPTE)KAX

YETHIPEXYTOJIBHUKU PA3HBIX BUIOB U UX
AJIEMEHTHI.

@opMyIUpOBaATh OMPEACICHUS
napajJiesorpamma, npsMoyTroJbHUKa,
pomb0a, KBajipaTa, Tpareiuu, paBHOOOKOH
Tparneuuu, NpsiMOyroJIbHOW Tparneiuu.
Jloka3bIBaTh U UCIIOJIH30BATh

[P PEIICHUH 33]1a4 IPU3HAKU U CBOICTBA
napasuiesiorpamma, IpsiIMOyTOJbHUKA,
pom0Oa, KBajparta, Tpareinuu, paBHOOOKON
Tparneuunu, NpIMOyroJIbHOW Tparnenuu.
Jloka3pIBaTh U UCIOJIB30BATh

MIpU pellieHnH 3a1a4 TeopeMbl Darneca

Y O IPOTOPIMOHATBLHBIX OTPE3Kax.
®opMynUpPOBaTh U JOKA3bIBATH CBOMCTBA
TOYKHU MEPECCUCHUS METUaH
TPEYTOJbHUKA; MOJIy4aTh PEICTABICHUS
0 METO/JI€ MacC, O CBSI3U C (PUBUKOIA.
DopMyJIMPOBATH OIPEICIEHUE U
JTIOKa3bIBaTh CBOMCTBA LIEHTPAJIbHO-
CUMMETPUYHBIX PUTYD.
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Pemats 3a1aum ¢ UCII0JIb30BaHUEM
CBOMCTB ¥ IIPU3HAKOB [1apajuIeIorpaMMa.
[TpoBoAUTH NesIeHNE OTPE3KA HA PABHbBIE
YacTH C MMOMOILBIO LIUPKYJIS U JTUHEHKU.
Hcnonb30BaTh UPPOBBIE pECYPCHI

JUTSl ACCTIEJOBAHMS CBOMCTB U3Y4aeMbIX
¢buryp u KoHpuUrypauun

[TomoOue

16

[TogoGue TpeyrolbHUKOB,

ko3 dunreHT nogodus. [IpuzHaku
0/100Ms TPEYTOJILHUKOB.
[Ipumenenue nompoous

MIPH PEIICHUH MPAKTHIECKUX
3a7a4. Beenenue nonATus
npeoOpa3oBaHus MOI00HUS U
N0I00HBIX PUTYD

Haxoauth 1momoOHbIE TPEYTOIbHUKH

HA FOTOBBIX YEPTEKAX, YKA3BIBAThH
COOTBETCTBYIOIIUE ITPU3HAKH ITOT00MSI.
OrnpenensiTe napbl NOI00HBIX
TPEYroJIbHUKOB B TECOMETPUUECKUX
KOH(Urypanusx.

Penrate 3agaun Ha mo00HBIE
TPEYTOJIbHUKHU C TTOMOIIBIO
CaMOCTOSITEIILHOTO MOCTPOCHUS YepTexKen
1 HaXOXKJICHUSI TTOJOOHBIX TPEYTOJbHUKOB,
C YKa3aHuEeM IMPU3HAKOB ITOI00MSI.
[IpoBoauTh NOKA3aTENBCTBA

C MCTIOJIb30BaHUEM MPHU3HAKOB ITOA00HS.
[IpuMeHSATh MOTyYEHHbIC 3HAHUS [IPU
pelIeHUH TeOMETPUUYECKUX U
MPaKTUYECKUX 3a7ad.

3HAKOMHUTHCS C MOHATHSIMHU
npeodpa3oBaHusl MOI00US U TTOJOOHBIX

uryp
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[ montans

16

[Mousarue wiomanu. CeoncTBa

MJIOMIACH TEOMETPUIECKUX (DUTYD.

[Ipocreiime hopMyibl

JUTSI TUTOIIA/IA TPEYTOJIbHUKA,
napajijiesorpamma, pomoa u
Tpaneuud. [nomanu nogo0HbIX

(uryp

DopMyIMpPOBaTH CBOMCTBA ILUIOLIA/IH,
BBISICHATD WX HATJISAHBIA CMBICIT.
BreiBoauTh (hopMyIIbI IITOMIAIH
rapajuiesIorpaMma, TpEyroiabHUKa,
Tpanenuu u3 GopmyJibl MIOMIAAN
MPSMOYTOJIbHHUKA (KBaJIpaTa).
Haxonuts momaau duryp,
M300paKEHHBIX HA KJIE€T4aToM Oymare,
MCIIOJIB30BaTh pa30UEeHNE HA YacTH U
JIOCTPOCHHUE.

Haxoauts muiomaam nogo0HsIX GuUryp.
Brruncnars miomaam pa3anyHbIX
MHOTOYTOJBHBIX (UTYD.

Pemate 3agauyn Ha mIoaab

C MPAKTUYECKUM COJEPKaHUEM

Teopema ITudaropa u
HayaJia TPUTOHOMETPUU

18

Teopema Iludaropa. [lpumenenue
Teopemsl [Tudaropa npu pemennu
MPAaKTUYECKUX 33/1a4.
[IponoprroHanbHBIE OTPE3KU

B MIPSIMOYTOJIbHOM TPEYTOJIbHUKE.
Cunyc, KOCUHYC, TAHT€HC U
KOTAHI€HC OCTPOro yriia
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
Tpuronomerpuueckue GyHKIIUN
yrioB B 30°,45° u 60°

3HAKOMUTBCS C HCTOPUEN TEOPEMBI
[Tudaropa.

Hoxa3beiBath TeopeMy [ludaropa.
Jloka3bIBaTh COOTHOLIEHUS MEXKIY
IPONOPILIMOHAIBHBIMU  OTPE3KaMu

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE U
MPUMEHSATH UX NPU PELLICHUU
reOMETPUYECKUX 3a]1aY.

PemaTe 3a1aun Ha MPUMEHEHHUE TEOPEMBbI
[Tugaropa, B TOM uncie ¢ NPaKTUUECKUM
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COJIEp)KaHUEM.
OrnpenensiTb OCHOBHbBIE
TPUTOHOMETpHUUECKHE (YHKIIUH yTiaa
C IOMOMUIBIO MPSMOYTOJIBHOTO
TPEYTOJbHUKA, COCTABIISATh TAOIUILY
3HAYEHUN TPUTOHOMETPUUECKUX (DYHKIIHIMA
JIJIS1 OCHOBHBIX YTJIOB.

[IpuMeHSTh MOTyYEHHbIC 3HAHUS U
YMEHUS TIPU PEIICHUU TPAKTUUECKUX
3azay.

3HAKOMUTHLCS C UCTOPUEH pa3BUTHS
TPUTOHOMETPUU

VYTIIIBI M 4ETBIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO

20

BnucanHble ¥ IEHTPAIIBHBIE YTJIbI,
YTOJI MEXIY KacaTeabHOU U
XOpAOH. YTIIBI MEXIY XOPAaMH U
CEKYILIMH.

Bniucannsle u onucanHble
YEeThIPEXYTOJbHUKN. CBOWCTBA U
NPU3HAKHA BIMCAHHOIO
YEeTBIPEXYTOJIbHUKA.

B3auMHoOe pacrionoxeHue 1Byx
okpyxHocTteil. Kacanue
OKpyxHOCTel. O01HMe
KacaTelbHbIE K JBYM
OKPY’KHOCTSIM

dopMyIUpOBaTH OCHOBHBIE OIPE/IEICHUS,
CBSI3aHHBIC C YTJIaMU B Kpyre (BIHUCAHHBIN
YTOJI, HUEHTPAIbHBIN yTo).

HaxoauTe BOMCaHHbIE YTJIbI,
ONUPAIOILIKECS HA OJIHY AYTY, BEIYUCISIThH
YTJIBI C TIOMOIIBIO TEOPEMBI O BHUCAHHBIX
yTJiax, TEOPEMbI O BIMCAHHOM
YETHIPEXYTOJIBHUKE, TEOPEMBI

O LEHTPAJIBLHOM YTJIE.

HccnenoBarb, B TOM YHUCIIE ¢ TOMOIIBIO
U(PPOBBIX PECYpPCOB, BIUCAHHbBIC U
OMMCAHHBIE YEThIPEXYTOJIbHUKH,
BBIBOJIUTHh UX CBOMCTBA U MIPU3HAKHU.
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Hcnonp30BaTh 3TH CBOMCTBA M IPU3HAKU
IIPU PEIICHUU 3a1a4

[ToBTOpEHue, 0600IICHNE, 10 [ToBTOpEHKE OCHOBHBIX ITOHATHH U PemaTe 3a1a4n, MILTIOCTPUPYIOIIHNE CBI3U

CHUCTEMATH3AINA 3HAHUHA METOJOB KypCcOB 7 1 8 KIIacCOB, MEXIy pa3INYHBIMU TEMaMH Kypca
0000111eHYE 3HAHUI

OBILIEE KOJIMYECTBO 102

YACOB IIO ITPOT'PAMME
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9 KJIACC

ot 0 o 180°. OcHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO.
DopMyIIbl IPUBEICHUS.

Pemenue tpeyronbHukoB. Teopema
KOCHHYCOB M TEOPEMA CUHYCOB.
Pemenne npaktuyeckux 3amay

C UCIIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB.
Tpuronomerpuueckue GopmyIbl
JUIS TUTOLIAIA TPEYTOJIbHUKA,
napajuiesIorpamMmma.

®opmyna ['epona. Popmyna
IJIOIIAIN BBIITYKJIOTO
YETBIPEXYTOJIbHUKA

Hazpanue paznena KonunuaectBo OcHOBHBIE BUJIBI ICSITEIBHOCTH
OcHOBHOE co/iepKaHuE
(Templ) Kypca 4acoB 00yyJaroImuxcs
Pemmenue TpeyronbHUKOB 22 CuHyc, KOCUHYC, TAHTE€HC yTJIOB ®opMyIMpoBaTh ONpPEACICHUS

TPUTOHOMETPUUECKUX (DYHKIIMH TYTBIX
U TIPSIMBIX YTJIOB.

CocTaBnsaTh TaONMILy 3HAUYCHUN
TPUTOHOMETPUYECKUX (DYHKITUN

11t ocHOBHBIX yriioB ot 0 1o 180°.
BpIBOOUTH COOTHOILIEHUS MEXKITY
TPUTOHOMETPUUECKUMU QYHKIHUSIMH.
BriBoauTh nipocreiime hopMyIibl
MIPUBEAECHUS U3 TEOMETPUUECKUX
cooOpakKeHU.

BrIBOOUTH TEOpEMY KOCUHYCOB U TEOPEMY
CHUHYCOB (C painycOM OIHCaHHOU
OKPYKHOCTH).

Pemate 3aqauu 1o reomeTpun

C HUCIIOJIb30BAaHNE TEOPEM KOCHHYCOB U
CUHYCOB, HAXOJIUTh PAINyC OMMMCAHHOMN
OKPY’KHOCTH.

PemaTe npakrtuueckue 3amauu,
CBOJISIIIIMECS K HAXO0XKACHUIO PA3JIMYHbBIX
3JIEMEHTOB TPEYTOJIbHUKA.

BpIBOOUTH TPUTOHOMETPUYECKHUE
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(dopMyIIbl IS TUIOIIAIU TPEYTOJIbHUKA,
napasesnorpamma, popmyiy I'epona,
(dbopMyITy MIIOMIAAHN BBITYKIOTO
YEeTBIPEXYTOJIbHUKA.

Pemars 3a1a4m ¢ UCIIOIB30BAHUEM
U3YYEHHBIX TEOPEM U COOTHOLICHUMU.
Perars npaktuyeckue 3agayu

Ha HaX0XXJCHUE IUIOIIAIH C IPUMEHEHUEM
JAHHBIX (HOpMyTT

[TogoOue TpeyroabHUKOB 12 Xopbl ¥ TOJOOHBIE TPEYTONbHUKNA | JlOKa3pIBaTh TEOPEMBI O IPOU3BEACHUN
B OKpykHOCTH. Teopema OTPE3KOB XOP[, TEOPEMBI O IPOU3BEICHUN
O IIPOU3BENCHUM OTPE3KOB XOPJ, OTPE3KOB CEKYLIUX, TEOPEMY O KBAJIpaTe
TEOPEMBI O NIPOU3BEICHUN KacaTelabHOM, TeopeMsl UeBbl 1 Menenasl.
OTPE3KOB CEKYIIHNX, TEOPEMA HccnenoBarh, B TOM YHCIIE C TOMOLIBIO
0 KBaJpaTe KacaTeJbHOM. U(POBBIX PECYPCOB, U3YUaEMbIE
[Iprmenenue npu pemesun KOH(UTYpalHH.
reOMETPUYECKUX 3a/1a4. IIpuMeHATh JaHHBIE TEOPEMBI
Teopemsl UeBbl 1 MeHenast. IIPA PELICHUU T'€OMETPUUECKUX 3a1ay.
ITonaTHEe 0 roMOTETH 3HaKOMUTBCA C TOHSATUEM O TOMOTETHH,
C €r0 IPUMEHEHHUEM, B TOM YHCIIE
B [IPAKTUYECKUX CUTYALUSIX
Merton koopauHaT 10 YpaBHEHHE NPSIMOM HA TIJIOCKOCTH. OcBauBath NOHATHE MPSIMOYTOIBHOMN

VYrioBo#t ko3hdULMEeHT 1
CBOOOJHBIN YJIEH, UX
r€OMETPHUYECKHUIA CMBICII.

CHUCTEMBI KOOPAMHAT, 1€KAPTOBBIX
KOOpJIUHAT TOYKH.
BriBoauTh ypaBHEHUA NPSIMOM
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[TapannensHOCTH U
MEPICHIUKYISIPHOCTD MPSIMBIX
(uepe3 yrioBoi KodPUIUEHT).
YpaBHEHHUE OKPYKHOCTH.
Haxoxnenue nepeceueHnit
OKPY>KHOCTEH U MPSMBIX

B KoopauHarax. ®opmyina
PacCTOSHUSA OT TOYKH JI0 MPSMOIA.
[Tnomans napamienorpamma

B KOOpJIMHATaX, TOHITHE

00 OpHEHTUPOBAHHOM TUIOIIAIH.
[IpumeneHue MeToza KOOpAUHAT
B IIPaKTUYECKU-OPHUEHTUPOBAHHBIX
reOMEeTPUUYECKUX 3aa4ax

B KOOpAMHATAaX, YPABHECHHUE
OKPYKHOCTH.

BriaenaTe nmoJiHbeIN KBaagpaT s
HaXOXXJCHUS LIEHTpA U paauyca
OKPYKHOCTH 110 €€ YPaBHEHUIO.
Haxoaute ToukH nepeceueHus npsmeIX U
OKPY’KHOCTEW B IIPSMOYTOJIBHOW CUCTEME
KOOp/JIUHAT.

PemaTp 3a1aum Ha HAXOXKIECHUE
PacCTOSIHUS OT TOYKH JI0 TIPSIMOI.
BoeiBouTh hopmyity riommaau
rapajieorpaMMa B KOOpAuHAaTax,
3HAKOMUTHCS C MOHSITUEM
OPUECHTUPOBAHHOM TLJIOIIA/IH.
[TIpumeHsITs METOL KOOPIUHAT

B PAKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUUECKHX 33/1a4aX, UCCIIEI0BATh
MIPUJIOKEHUS METOIAa KOOPAUHAT

B BBIUHUCJIUTEILHON MATEMATUKE U
uH(pOopMaTHKE.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI

JUISL IOCTPOCHUS U UCCIIEOBAHUM.
3HAKOMUTHCS C UICTOPUEH pa3BUTHS
r€OMETPUU, UCTOPUEH METOAA
KOOpJIUHAT
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BekTtopsl

20

Bekropsl Ha miockocTu. CrioxkeHue
Y BBIYMTAHHE BEKTOPOB — IIpaBUiia
TPEYroJIbHUKA U MapasuieorpaMma.
YMHOkKEHHE BEKTOpa HA YUCJIO.
Koopaunate! Bektopa. CrnoxxeHue u
BBIYMTAHHE BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YKCIIO B KOOPJAUHATAX.
[Ipumenenne BeKTOPOB B (hU3HUKE,
LIEHTP Macc.

[TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxxeHust BEKTOPOB 1O 0a3ucy.
CkansipHOE TPOU3BEICHUE
BEKTOPOB, FT€OMETPUUYECKUIN CMBICTT
Y BBIPaKEHUE B JIEKAPTOBBIX
KoopauHaTax. JucTpuOyTUBHOCTH
CKQJISIPHOTO MPOU3BEICHUS.
CxansipHO€ MPOU3BEACHUE U
POCIIUPOBAHUE.

[IpumeHeHne ckansipHOTO
IPOU3BEICHUS BEKTOPOB

TSl HAXOKJICHUS JUIUH U YTJIOB.
Penrenue reomeTpuuecknx 3agaqd

C TTIOMOIIIBIO CKAJISIPHOTO
POU3BEACHUS

BBoAUTE BEKTOPHI KaK HAPABIECHHBIE
OTPE3KHU, UCCIETOBATH T€OMETPUUECKUI
(mepemernienue) U punyeckuit (cumia)
CMBICJIBI BEKTOPOB.

3HaTh ONPEACICHUS CyMMBI U Pa3HOCTH
BEKTOPOB, YMHOKE€HHSI BEKTOPA Ha YUCJIO,
HCCIIEI0BATh T€OMETPUUECKUHN U
(U3UYECKUI CMBICI TUX OTIEpaIui.
Pemate reomerpruueckue 3agauu

C UCIIOJIb30BAHUEM BEKTOPOB.
HccenenoBath CBsI3b BEKTOPOB

C MOHATUSIMHA PABHOJCHCTBYIOIIEN CUII U
PaBHOBECHS CUJI, IPUMEHSTH BEKTOPHI

K MPOCTEUIIINM 3aJa4aM MEXaHUKHU U
CTaTHKH.

PackiianpiBaTh BEKTOp MO IBYM
HEKOJJIMHEAPHBIM BEKTOPaM,
PacCKJIaabIBaTh BEKTOPHI CHII C TOMOIIBIO
MPOEUUPOBAHUS Y TPUTOHOMETPUUYECKUX
COOTHOILEHHH.

OrnpenensTe CKaIsipHOE MPOU3BEACHUE
BEKTOPOB F'€OMETPUYECKHU U

B KOOpJIMHATAX, JOKa3bIBaTh
PaBHOCUIIBHOCTH OTIPEICIICHUN 1
JTUCTPUOYTUBHOCTH CKaJIIPHOTO
MIPOU3BEICHUSL.
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Beraucisate cymmy, pa3HOCTB M CKAJISIPHOE
MIPOU3BEICHNE BEKTOPOB B KOOPIMHATAX.
[IpuMeHATh CKaIsIpHOE MPOU3BEICHHE
JUTSL HAXOKICHMSI IJTUH ¥ YTJIOB.
HccnenoBath CBSI3b CKAISIPHOTO
MPOU3BEICHUS U OPTOTOHATIBLHOTO
MPOCLIUPOBAHUS, TPUMEHSTH B 33/1a4ax.
Pemate reomeTpuyueckue 3aaauu

C MTOMOIIIBIO CKAISIPHOTO MPOU3BEACHHUS.
PemaTe 3a1aum Ha NpakKTUYECKOE
MPUMEHEHNE CKASIPHOTO TPUIIOKCHHUS
B (hu3uKe (BbIUKCIeHUE PAOOTHI

B MEXaHHUKE)

JInrHa OKpYKHOCTH
Y IUIom@aab Kpyra

16

[IpaBrIIbHBIE MHOTOYTOJIBHUKH,
BBIYHMCJICHUE UX DJIEMEHTOB.
Hucro m 1 JnMHA OKPYKHOCTH.
JInuHa 1yru OKpy>KHOCTH.
Paanannas mepa yrna.

[Imomans Kpyra u €ro 3JIeMEHTOB
(CeKTOpa U CETMEHTA).
Brruucnenue nepumerpos

¥ mIomaaen Guryp, BKIOYAOIINX
JJIEMEHTHI KpyTra

DopMyIUpPOBaTh ONIPEAECIICHUE
IIPaBUJIBHBIX MHOI'OYT'OJIbHUKOB, HAXOAUTh
UX DJIEMEHTHI.

ITonp30BaTHCA MOHATUEM JJIUHBI
OKPY’KHOCTH, BBEJIEHHBIM C IIOMOILBIO
MIPAaBUJIBHBIX MHOTOYTOJIbHUKOB,
ONPENENATh YACIIO T, IJIMHY AYTU U
paguaHHyIO0 MEpPY yriIa.

IIpoBoauTe nepexona OT paguaHHON MEPBI
yria K rpajyCHON U HA00OpOT.
OnpenensaTe momanb Kpyra.

BreiBouTh popmyIisl (B TpaxycHOM
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U paJIuaHHON Mepe) JUTsl IJTUH AYT,
TJTONIAJICA CEKTOPOB U CETMEHTOB.
BobluucisaTs miomaay cioxxHbIx Guryp,
BKJIFOYAIOIINX 3JIEMEHTBI OKPYKHOCTH
(kpyra).

HaxoauTs miomaam pa3auaHbIX GUryp
B 33/1a4aX PEaJbHOM KU3HU

I[BI/I}KCHI/IH IINTIOCKOCTH

10

[lenTpasbHAast CHMMETpPHS.
[{eHTpanbHO-CHMMETPUYHBIC
¢urypsl. [ToBopot. OceBas
cumMeTpusi. QUrypsl,
CUMMETPUYHBIE OTHOCHUTEIIBHO
HEKOTOPOU OCH.

[TapannenbHbIN nEPEHOC.
[loHsiTHE ABMAKEHUS U €TO
cBoricTBa. PaBeHCTBO dhuryp.
[IposiBIIeHUs: CUMMETpHUH

B IIPUPO/JIE, ’KUBOIIUCH, CKYJIBIITYPE,
ApXUTEKTYPE.

Komnosnumu nBuxenui
(mpocTeiiiire npuMepsl).
[IpuMeHeHre B TeOMETPUYECKUX
3a1avax

Pazbupath npuMepsl, WILTIOCTPUPYIONINE

IIOHATHS IBUKEHUs, LICHTPOB U OCEH
CUMMETPHH.

DopMyIUPOBATH ONPEICITICHUS IBUKCHUS

ITOCKOCTH, MTApaAJJIETLHOTO TIEPEHOCA,
IIOBOPOTA, LIEHTPAJIbHOU U OCEBOM
cumMeTpuu. Jloka3pIBaTh UX CBOMCTBA,
HAXOJWUTh HEMOJABUXHBIE TOYKH, OCH
CUMMETPHUH.

HaxoauTs EHTpBI U OCU CUMMETPUH
npocTelIux QUryp.

ITpumeHsTs napauieabHbIN IIEPEHOC U
CUMMETPHIO MTPU PELICHUU
F€OMETPUYECKUX 3a]1a4.
Hcnonp3oBath udpoBbIEe peCcypChbl
JUTS IOCTPOCHUN U UCCIIENOBAHUMN
peoOpa30BaHMK TUIOCKOCTH U
KOMITO3UIIMU IBUKCHUH.

77



3HaAKOMUTHCS C IPOSBICHUSIMU
CUMMETPHUH B IIPUPO/IE, )KUBOIUCH,
CKYJIBITYpPE, apXUTEKTYpE

[ToBTOpEeHUE, 0000IICHUE,
CHCTEMATH3AIIUs 3HAHUH

12

[ToBTOpEHHE OCHOBHBIX IMMOHATHUN U
METOJI0B KypcoB 7—9 KJ1accos,
000011IeHHE U CUCTEMATU3 AU
3HaHUU

CB00OOIHO ONEepUPOBATH NOHATHSIMU:
¢urypa, Touka, npsimasi, yro,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYTOJbHUKH,
IPSIMOYTOJIBHBIN TPEYTOJIBLHUK, MEANAHA,
OHCCeKTpHCa U BbICOTA TPEYTOJIbHUKA,
napajuiesorpaMmm, pomO, MpsiMo-yroJIbHUK,
KBaJIpaT, TPameuus; OKPY>KHOCTb,
KacaTesbHasl; paBEHCTBO U [10J1001€
¢buryp, TpeyroJbHUKOB; NapauIeIbHOCTh
U TIEPIICHANKYISIPHOCTD MPSMBIX, YTOJI
MEX1y NPSIMbIMH, CHMMETPHUS
OTHOCHUTEIFHO TOYKH U MPSMOM; IITMHA,
paccTosiHue, BeIMYNHA yTi1a, MII0MaIb,
nepUMETp.
Hcnonb3oBath HopMyJibl: HEpUMeETpa U
IUIOIAId MHOTOYTOJIbHUKOB, JITUHbI
OKPY>KHOCTH U TIJIOIIAIN Kpyra, 00bEMa
IPSIMOYTOJIBHOTO TTapaslieeHIe a.
CB000THO OTIEPUPOBATH MOHATUSIMU:
psIMOYTOJIbHASL CUCTEMA KOOPJAMHAT,
BEKTOD; UCIIOJIb30BATh AT MOHSATHUS
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JUISL TIPE/ICTABIICHUS! IaHHBIX U PELICHHUS
3aJa4, B TOM YHCJIE U3 APYTUX YUYEOHBIX
PEIMETOB.

Pemars 3ajaun Ha MOBTOPEHNE OCHOBHBIX
MTOHATHN, WITIOCTPALMIO CBSI3EU MEXKITY
pa3IMYHBIMU YacTsIMH Kypca. BeiOupats
METOJ JIJISl pEeLIEHUs 3a/1a4u.

[IpuMeHsATh NOJIy4eHHbIE 3HAHUS

B CMEXHBIX 00JIaCTSX, B IPAKTHKO-
OpPUEHTHUPOBAHHBIX 33Jlayax

OBLIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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INPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA»
HA YIJTIYBJEHHOM YPOBHE B 7-9 KJIACCAX
MHNOACHUTEJBbHAS 3AIINCKA

B coBpemenHOM 1M(POBOM MHpPE BEPOATHOCTb U  CTATUCTHKA
npuoOpeTaroT BCE OOJNBUIYI0O 3HAYMMOCTh KaK C TOYKHA 3pPEHHUS MPaKTUYECKHX
NPWIOKEHUH, TaK U UX POJIU B 00pa3oBaHUU, HEOOXOJUMOM Ka)JIOMY YEJIOBEKY.
Bo3spacraer uucio npodeccuid, mpu OBIAJICHUH KOTOPBIMH TpeOyeTcs Xopolias
0a3oBasi MOATOTOBKA B 00JACTH BEPOATHOCTU W CTATUCTUKM, TaKas IMOATOTOBKA
Ba)KHA ISl TMPOJOJDKEHHMS 00pa3oBaHUs W JJis YCHEIIHOM MpoQecCHOHAIBHON
Kapbephl.

Kaxaplii uenoBeK IMOCTOSHHO NPUHUMAET pEUIeHHsT Ha OCHOBE
UMEIOIINXCS Y HETO JaHHBIX. [[1s1 000CHOBAaHHOTO MPUHSATHS PELIECHUS B YCIOBUAX
HEJOCTaTKa WM H30bITKAa WH(GOpPMAIMM HEOOXOAMMO B TOM YHCIE XOPOUIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MbIIUICHHE. MIMEHHO mo3TOMY
BO3HUKJIAa HE0O0XOAUMOCTb (OpMHUpPOBaTH y OOyYaromuxcs (QYHKIHOHAIBHYIO
IPaMOTHOCTh, BKJIIOYAIONIYI0O B ce0S yMEHHE BOCHPUHHMATh U KPUTHUECKU
aHAJIM3UPOBATh MH(POPMAIUIO, TIPEJICTABICHHYIO B Pa3IWYHBIX (opMax, MOHUMATh
BEPOSATHOCTHBI XapaKTep MHOTHX pEAIbHBIX TPOIECCOB M 3aBHCUMOCTEH,
IPOU3BOAUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4Ye€OHOM Kypce€ C OCHOBHBIMH TMpHUHIMIIAMHU CcOOpa,
aHaJu3a M NPEJCTaBICHMS JAHHBIX M3 pa3IMuHBIX cep KU3HM oOIecTBa U
rocyJapcTBa mpuoOIIaeT 00ydyaromuxcsi K OOIIeCTBEHHBIM HHTepecaM. M3yueHue
OCHOB KOMOWHATOPHKM pa3BUBAeT HAaBBIKM OpraHM3alMu mepebopa M mojcuéra
Yyclia BApUAHTOB, B TOM YHKCJE€ B MPUKJIAIHBIX 33JayaX. 3JHAKOMCTBO C OCHOBaMU
Teopun TpadoB co3maéT MaTeMaTtudeckuil GyHAAMEHT g  (OPMHPOBAHUS
KOMITETEHIIMH B 00sacT MH(popMaTuKu U UGPOBBIX TexHoJoruu. [Ipu n3yuenun
CTaTUCTUKA M BEPOATHOCTH OOOTAIIAIOTCS MPEACTABICHHUS OO0Yy4alolUXcs O
COBPEMEHHOM KapTMHE MHUpa W METOJax €ro uccienoBanus, Gopmupyercs
MOHMMAaHHE POJIM CTATUCTUKH KaK MCTOYHUKA COIMAIbHO 3HAYMMON HHGOpMAIIUU U
3aKJ1a/IbIBAIOTCS] OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHUS.

B cOOTBETCTBHM C JaHHBIMHU IENISIMU B CTPYKTYpPE MPOTPaMMBbI y4eOHOTO
Kypca «BepoATHOCTb M CTaTUCTHKA» OCHOBHOTO 0OIIero oOpa3oBaHHsl Ha
yrayOnEHHOM ypOBHE BBIACIEHBI CIEAYIOUIUE COJEPKATEIbHO-METOIUUYECKHIE
munun: «lIpencraBneHne MaHHBIX U OMHUCATENbHAS CTATUCTHUKAY, «BeposTHOCTHY,
«2neMeHThl KOMOMHaTOpukn», «BBegenune B Teopuio rpadoBy, «MHOXeCTBaY,
«Jlorukay.

Copmepxxanne nmHuu «lIpencraBneHne JaHHBIX U ONMcCAaTeIbHAs
CTaTHCTUKA» CIY’)KUT OCHOBOM U1  (OPMUpPOBaHUS HABBIKOB pabOThl €
uH(popMaIMeil: OT 4YTeHHUs W HMHTEeprpeTanuu HUHGOpMALMK, MPEACTABICHHON B
TabnMilax, Ha auarpaMmax W rpadukax, a0 cOopa, MNPEACTaBICHHUS M aHaIu3a
JAHHBIX C MCIHOJIb30BAaHUEM CTATUCTUYECKHX XapaKTePUCTUK CPEIHUX U
pacceuBanus. PaGoras ¢ pgaHHBIMHM, OOy4YaloIIMecs YydaTrcs CUMTBIBATh W
UHTEPIPETUPOBATh JIaHHbIE, BBIJBUraTh, APTyMEHTHUPOBATb U KPUTHUKOBATH
IPOCTENIIINE TUIIOTE3bI, PA3MBIIUISATH HAJl (PaKTOpPaMH, BbI3bIBAIOIIIUMHU



U3MEHYMBOCTh, M OLICHMBAaTh MX BIIMUSHUE HA PAacCMATPUBAEMbIE BEJIUYUHBI U
IIPOLIECCHI.

WHTYyUTHBHOE  TPENCTABIEHHWE O  CIy4alHOM  W3MEHYMBOCTH,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEM M TEHACHUMUA CTAaHOBUTCSA MOTUBHPYIOLIEH
OCHOBOW [UI1 HW3YyYEHUsS TEOPUM BEPOSATHOCTEN. bOJbIIOE 3HAYEHHE WMEIOT
MPAaKTUYECKHUE 3aJaHMsI, B YACTHOCTU OMNBITHI C KJIACCHYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMH.

[ToHsiTHE BEPOSITHOCTU BBOJUTCA KaK Mepa MpaBaomnogo0us CIydailHOTO
coObitusi. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydvaromuecss 3HAKOMSTCS C
IPOCTENIIIMMU METO/IaMH BBIYMCIIEHUS BEPOSITHOCTEN B CIIYYaWHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMHU CTaBUTh W peliaTh OoJjiee CIOXHBbIE 3a7aud. B ydeOHBI Kypc
BXOJIAT HAYaJbHBIC MNPEICTABICHUS O CIyYalHBIX BEJIMYMHAX M UX YHCIOBBIX
XapaKTEPUCTHKAX.

B pamkax yuyeOHOro Kypca OCylIECTBISETCS 3HAKOMCTBO 00YyYarOIUXcsl ¢
MHO>XECTBaMHU M OCHOBHBIMHU OIEpalUsIMUA HAJl MHOKECTBAMH, PacCMATPUBAIOTCS
pUMeEpbl PUMEHEHUsI TpadoB U SJIEMEHTOB TEOPUU MHOMKECTB [JISl PELICHUS
3a/1a4, a TaKXe HMCIOJIb30BaHUS B JPYIrUX MaTeMaTHYECKUX Kypcax U y4deOHBIX
npeaMeTax.

B 7-9 xmaccax m3ydaercs yueOHBIA Kypc «BeposTHOCTD U CTaTUCTHKAY,
B KOTOpBIA BXOAAT pasgensl: «lIpexcraBieHne JaHHBIX M ONHCATEIbHAsS
CTaTUCTUKA», «BeposTHOCTBY, «D1eMeHTbl KOMOMHATOPUKNY», «BBenenue B Teopuio
rpadoBy», «MHoOxkecTBa» U «Jlorukay.

OO611ee YnCI0 YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YeHUsI y4eOHOTO Kypca
«BepostHOCTD 1 cTaTucTUKa», — 102 yaca: B 7 kinacce — 34 yaca (1 yac B Hezieno0), B
8 kiacce — 34 yaca (1 gac B Heneno), B 9 kinacce — 34 yaca (1 gac B Hezieno).
COILEPKAHUE OBYUYEHUSA
7 KIIACC

[TpencraBieHue naHHBIX B BUJE TaOIUL], AMarpaMM. 3anojHeHUe Tabull,
YTEHUE U TIOCTPOCHUE CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX Auarpamm. UteHue
rpaduKoOB peabHBIX MpoIieccoB. M3Bneuenne nuopmaium u3 quarpamMmm 1 TabIuil,
WCIIOJIb30BAaHUE U MHTEPIPETALNS JaHHBIX.

OmnwucarenpHas CTaTUCTHUKA: CpellHEe apupMeTHIEeCKoe, MeraHa, pa3Max,
HauOoJblllee W HaUMEHbIlee 3HAYEHUs, KBAapTHIH, CpEJHEe TapMOHUYECKOE,
CpellHee TapMOHUYECKOE YHCIIOBBIX JTAHHBIX.

[Ipumepsl ciiydailHOM W3MEHUYMBOCTH INPU HU3MEPEHUSAX, B MACCOBOM
IPOU3BOJICTBE, TEHACHIMM M CIIydailHble KoJieOaHUsi, TPYNIUPOBKA JaHHBIX,
IpEICTaBIICHUE CIy4alHOW M3MEHYMBOCTH C TOMOILIBIO JUarpaMM, 4YacTOTbI
3HAYCHUM, CTATUCTUYECKAsL YCTOUYUBOCTb.

I'pad, Bepuinna, pedbpo. Crenenp BepimHbl. Yucno pédep u cymmapHas
crenenb BepmmH. [lonsatue o cBs3ubIX rpadax. Ilytu B rpadax. Llenu u umkibl.
O6xon rpada (ditnepoB myth). Ilonstue 06 opuentupoBanHoM rpade. Pemenue
3aJ1a4 ¢ TOMOIIIbIO TpadoB.

YTBepxkAeHUS U BbICKa3blBaHHs. OTpHUIIAHUE YTBEPKICHHUS, YCIOBHBIE
YTBEPXKACHHsI, OOpaTHbIE U PABHOCHIBHBIE yTBEPXKACHUS, HEOOXOAUMBIE U



JOCTAaTOYHBIEC YCIIOBHS, CBOMCTBA M IPU3HAKU. [IpOTMBONOJIOXKHBIE YTBEPKIACHUS,
J0Ka3aTeJIbCTBA OT IIPOTUBHOTO.

Ciy4aitHblil SKCIIEpUMEHT (OMBIT) U CclydaitHoe coObITHE. BepoaTHOCTh U
4acToTa CIIy4ailHOro coOBbITHS. Poib MaIOBEPOSATHBIX M MPAKTUYECKH JTOCTOBEPHBIX
cOOBITHI B IPUPOJIC U B OOIIIECTBE.

8 KJIACC

MHOX€ECTBO M INOAMHOXKECTBO. IIpuMeEpsl MHOXKECTB B OKPYKAOIIEM
mupe. [lepeceuenune u oObenuHeHne MHoXKecTB. Jlmarpammbl Oiinepa. YuciaoBble
MHOKecTBa. [IprMepsl MHOXKECTB U3 KypcoB anreopsl u reoMerpud. [lepeuncinenue
AJIEMEHTOB MHOXECTB C IIOMOIIbIO OPraHM30BAaHHOIO Iiepedopa M IMpaBUIIa
yMHOXeHHs1. DopMya BKIFOUEHUA-UCKIIOUYCHHUS.

DOneMeHTapHble cOObITUS. BepoaTHOCTH ciydailHbIX COOBITUH. ONBITHI €
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTydailHbIN BHIOOD.

N3mepeHne pacceMBaHMs YUCIOBOrO MaccuBa. Jlucnepeus u cTaHaapTHOE
OTKJIOHEHHE 4YHCIOBOro HaOopa. CBOHCTBa JAHWCHEPCHH U CTAaHAAPTHOIO
OTKJIOHEHMs. [luarpammel paccenBaHMs JABYX HaOJMIOJaeMblX BeJWYUH. JIuHeiHas
CBsI3b HA lUarpaMMe pacCeUBaHUs.

HepeBo. [lepeBo ciyuailHOro »KcrepuMeHTa. (CBOWCTBA JE€PEBBLEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEX]ly YHCIIOM BEpIIMH U yucioM pédep. [lonstue o
IUIOCKUX rpadax. Pemenne 3aau ¢ HOMOIIbIO 1I€PEBLEB.

Jlormueckue cowspl «M» u «MJIN». CBsI3b MeEXIy JIOTHUYECKUMH
COI03aMH M ONEPALUSAMH HaJ MHOXKECTBaMu. VCIoIb30BaHNE JIOTHYECKUX COO30B B
anreope.

Cnyvaiinple COOBITUSL KaK MHOXECTBA JJIEMEHTapHBIX COOBITH.
[IpotuBonosnoxueie coObiTUd. Onepauuu Haj coObITUAMH. PopMyna CIOXKEHUs
BEPOSTHOCTEM.

[IpaBmiI0  yMHOXKEHHSI  BEPOATHOCTEW.  YCJIOBHas  BEPOSTHOCTb.
[IpencraBienne ciydallHOTO JKCIIEpUMEHTa B BHIE JAepeBa. HeszaBucumbie
COOBITHSI.

9 KJIACC

KomMOunaropaoe mnpaBmwio ymHOxkeHUs. llepectraHoBku u (akTopuall.
Yucno couerannid u tpeyronbHUK [lackams. CBoiicTBa yucen couetaHui. buHom
HeroToHa. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposiTHOCTb. Ciy4dailiHbI BBIOOp TOYKH U3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA, U3 IyTH OKPYKHOCTH.

HcnbiTanus. Yenex n Heynaya. Ceprs MCHIBITAHWM 10 TIEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymum. BeposTHOocTHM COOBITHNM B CEpUM  HMCIBITAaHUN
bepuymnu. Cnyyaiinbiii BBIOOP U3 KOHEYHOI'O MHOYKECTBA.

CnydailHasg BeJIMYMHA U pacopeaesieHue BeposiTHocTel. [Ipumepbl
CIy4YalHBIX BEJIMYMH. BaXKHble pacnpenesieHuss — 4YHCIO IIONBITOK B CEPUH
WCIIBITAaHUM 110 MEPBOr0 yCIIEXa M YUCJIO YCIEXOB B CEPUM HCNBITAaHWM bepHyim
(reoMeTpudecKoe U OMHOMHAIBHOE PacCTIpeICTICHUS ).

MaremaTndeckoe OXUIaHUE CIIy4alHOM BeNMYHMHbI. DU3NYECKUN CMBICT
MaTeMaTU4YeCKoro oxuaaHusa. [Ipumepsl HMCHOJNB30BaHHMS  MAaTEMaTUYECKOTO
oxujaHud. /lucnepcus u cTaHIapTHOE OTKIOHEHHME CIIy4ailHOW BEIMYMHBI.



CBoiicTBa MaTeMaTHYECKOTO OKUIAHUS U AMcCHepcud. MaTeMaTH4ecKoe 0XKHUIaHKe
U IUCTIEPCUS U3YUYEHHBIX pacipeieICHuH.

HepaBenctBo YeOsbieBa. 3akoH Oo0dbIIMX YHCEd. MaTeMaTuueckue
OCHOBAHMSI U3MEPEHUs BEPOSATHOCTEN. Poiib M 3HAaUeHHE 3aKOHA OOJIBIIMX YHCEIN B
HayKe, B MPUPOJIEC U OOIIECTBE, B TOM YHUCIIE B COIIMOJIOTHYECKUX 0OCIEOBAHUAX U
B U3MEPEHHUSIX.

HNPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHuss B / KJacce OOYy4YalONIMNCA MOJYYHUT CIEAYIOIINE
MPEIMETHBIC PE3YIbTATHI:

Yurare wHPOpMANNIO, MPEACTABICHHYI0 B TaOJHIAX, Ha JWarpamMMmax,
NPEICTaBIATh JaHHbIE B BUJE TaOJUI, CTPOUTH CTOJIOMKOBBIE (CTOJOYATHIE) U
KpPYTOBBIE IMarpaMMBbl [0 MaCCHBaM 3HAYEHUH.

OnucelBaTh ¥ HHTEPIPETUPOBATH PEAJbHBIE YHCIOBBIE JaHHBIE,
MpeICTaBIICHHbIC B Ta0JMIIAX, HA JUarpamMmax, rpadukax.

Hcnonb30BaTh AJIsI ONMCAHKS TAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKHU:
cpenHee apu(pMETHYEeCKOoe, MeJIHWaHa, HauOOJbIIEe M HAaUMEHbIIEe 3HAaYCHUS,
pa3max, KBapTwiu. HMMeTh mnpeacTtaBieHHWE O JOTUYECKUX YTBEPKICHUSIX U
BBICKA3bIBAHUSAX, YMETh CTPOUTH OTpUIAHUSA, (HOPMyIUpPOBATH  YCIOBHBIC
YTBEPIKJCHUSI TIPU PEILICHUH 3a]1a4, B TOM YUCJIE U3 IPYTUX YUYEOHBIX KypCOB, UMETh
MIPE/ICTABICHUE O TEOPEMAX-CBOMCTBAX U TEOpEMax-IpHU3HAKAX, O HEOOXOJUMBIX U
JOCTATOYHBIX YCIOBUSX, O METO/I€ JOKA3aTEeNbCTBA OT IPOTUBHOTO.

NmeTp mnpexacraBieHue O CIy4YalHOM MW3MEHUMBOCTA Ha IPUMEpPAX
pe3yibTaTOB U3MEPEHUM, IIeH, (U3UYECKUX BEIUYHH, aHTPOIOMETPUUYECKUX
JAHHBIX, UMETh MPEACTABICHHE O CTATUCTUYECKON YCTOMYNBOCTH.

Hcnonb30BaTh A1 ONKMCAHUS TAHHBIX YaCTOThHI 3HAUEHUH, TPYNIUPOBAThH
JAaHHBIC, CTPOUTh THCTOTPAMMBI TPYIIUPOBAHHBIX NaHHBIX. Mcronbs3oBaTh rpadbl
JUTSL pEIIeHHs 3a/1a4, UMETh MPEJCTaBICHUE O TEPMUHAX TEOPHUH I'padoB: BEPIINHA,
pebpo, 1enb, UKI, MyTh B rpade, UMeTh MpeacTaBieHne o0 odxoxae rpada u od
OpUEHTHUPOBAHHBIX Tpadax.

K koniy oOyuenus B 8 kJjacce OOydYarOMIMIACS TOMYYHUT CIEAYIOIIHE
peAMETHBIE PE3YJIbTaThI:

OnepupoBaTh MOHATUSMH MHOXECTBA, TMOJAMHOXKECTBA, BBIMOJHATH
orepaluy HaJl MHOKECTBAaMU: 00bEIMHEHUE, TTIepEeCceUEHUE, IEPEUUCIIATh JIEMEHTHI
MHOXXECTB C HCIOJIb30BAaHUEM OPraHMW30BaHHOTO TNepedopa U KOMOMHATOPHOTO
MpaBUJIa YMHOMXEHUS.

HaxoauTb BEpOsSTHOCTH CIy4dailHBIX COOBITUH B CIIy4alHBIX OMbITaX, 3HAs
BEPOSITHOCTA  DJIEMEHTAPHBIX  COOBITHI, B TOM 4YHCJI€ B ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU, UMETh TOHSITHE O CIy4ailHOM
BBIOODE.

OnuceIiBaTh JaHHBIE C MOMOIIBIO CPEAHUX 3HAYEHUN U MEp paccerBaHUs
(mucniepcus M CTaHJAPTHOE OTKIOHEHHUE). YMETh CTPOUTh M UHTEPHPETUPOBATH
JMarpaMMbl PacCEMBaHMSI, UMETh MPEJCTABICHUE O CBSI3U MEX]Y HaOII0JaeMbIMU
BEJIMUMHAMM.



WNmerp mpesacTaBieHHe O JepeBe, O BeplIMHAX M peéOpax Jaepesa,
UCIIOJIb30BaHUM JIEPEBBLEB MPH PEIICHUU 3a7a4 B TEOPUHU BEPOSTHOCTEH, B APYTUX
y4eOHBIX MAaTEMAaTHYECKUX Kypcax | 3a7ad U3 IPYTUX YICOHBIX MPEIMETOB.

OnepupoBaTh TMOHATHEM COOBITUS KAaK MHOXECTBA 3JIEMEHTAPHBIX
COOBITHH CITy4aifHOTO OTIbITA, BHIMOJIHATH ONEpaui Hajl COOBITUSIMH, UCTIOJIB30BATh
IIpY peUICHUU 3a]1a4y AuarpaMMbl Jijiepa, YUCIOBYIO MPSMYIO, IPUMEHSATh PopmMyTy
CJI0’KEHUS BEPOSITHOCTEN.

[Tonp30BaThCA MPABUIOM YMHOXKEHUS BEPOSITHOCTEH, HCIOJIb30BaTh
JE€PEBO MJI MPEACTABICHUS CIIy4allHOTO OMbITA MPU pelIeHUH 3agad. OnepupoBaTh
MOHATHEM HE3aBUCUMOCTH COOBITUH.

K konmy oOyuenus B 9 kJjacce OOydYarOMMIACS TOMYYHUT CIEAYIOIIHE
MpEMETHBIC PE3YIIbTATHI:

[Tonp30BaThCs KOMOMHATOPHBIM ITPABUIIOM YMHOKEHUS, HAXOUTh YUCIIO
NIEPECTaHOBOK, YHCJIO COYETaHMI, MOJIb30BaThCs TpeyroiabHukom Ilackans mnpu
pElICHUH 33724, B TOM YHCJIE Ha BBIUMCICHUE BEPOSITHOCTEH COOBITUH.

Hcnonb30BaTh MOHATHE TEOMETPUYECKONM BEPOSITHOCTH, HAXOIUTh
BEPOSITHOCTU COOBITUN B OIBITaX, CBSI3aHHBIX CO CIy4YalWHBIM BBIOOPOM TOYEK W3
TUIOCKOU (PUTYpBI, OTpe3Ka, IITUHBI OKPYKHOCTU. HaXoauTh BEpOSITHOCTU COOBITUI
B OIIBITaX, CBA3aHHBIX C MCIBITAHUSIMU 10 JOCTHKEHUS MEPBOr0 ycrnexa, B Cepusix
ucnslTanui bepHymm.

NmMets mpencTaBiieHHE O CiIy4yalHBIX BEJIMYMHAX M OMNO3HABaTh
CllydyaliHbI€ BEJIMUUHBI B SIBJICHUSAX OKPYXKAIOLIETO MHUpA, ONMEPUPOBATH MOHATHUEM
«pacrpesiesieHue BEPOATHOCTEN». YMETh CTPOUTH paCHpeAesieHHs] BEpPOSITHOCTEN
3HAYEHUH CIyYaHbIX BEJIMUUH B U3YYEHHBIX OIbITaX.

Haxonute MaremaThueckoe OXUJAHUE U JUCIEPCHUI0  CIyYalHOU
BEJIMUUHBI TIO PACTIPEICTICHUIO, MPUMEHSTh YUCIOBBIE XapaKTEPUCTUKU U3YyUECHHBIX
pacrpeneneHuid py peuieHuuy 3aaaud.

NMeTh MpeAcTaBlICHHE O 3aKOHE CIyYalHBIX YHMCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOM HW3MEHYMBOCTH, IIOHUMATh MaT€MaTUYECKOE
000CHOBaHUE OJIM30CTH YAaCTOTHI U BEPOSATHOCTH cOObITHS. IMeTh mpejcTaBiIeHUE O
POJIM 3aKO0HA OOJIBIIIUX YHCEN B IPUPOJIE U OOIIIECTRE.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ha3Banue pa3snena Komnuectso XapaKTEpUCTUKA AEATEIBHOCTH
OcHOBHOE coziepKaHue
(TemnI) Kypca 4acoB 00yYaroIIMXCs
[IpencrapiieHune qaHHBIX 4 [IpencraBiieHre JaHHBIX B BUJIE OcBauBaTh CIOCOOBI MIPEICTABICHHUS
Ta0JIHIL, TUATPAMM. CTATUCTUYECKUX JIAaHHBIX U YUCIOBBIX
3anonHeHue TabIull, YTCHUE U MaCCHBOB C ITOMOIILIO TaOJUII U
MOCTPOCHHUE CTOJIOMKOBBIX JMarpaMM C UCIOJIb30BAaHUEM
(cToNI0YATHIX) U KPYTOBBIX AKTyaJbHBIX ¥ BAXHBIX JTAHHBIX
JUarpaMm. (nemorpaduueckue JaHHbBIC,
UteHue rpauKoB peaibHbIX MPOU3BOJICTBO MPOAYKIINH,
npoueccoB. M3BieueHue 00I11IeCTBEHHBIE U TIPUPOJIHBIC SIBJICHUS).
uH(pOpMaIUU U3 AUarpaMm 1 N3yuaTe MeTOIbI pabOTHI C TAOIMYHBIMU
TaOJIUII, UCTIOIb30BAHUE U U TpaUYECKUMU MIPEACTABICHUSIMU
WHTEPIpPETaLUs TaHHBIX. JAHHBIX C TOMOIIIBIO ITU(PPOBHIX
[IpakTuyeckas pabota pPECypCOB B XOI€ MPAKTUYECKUX padOT
OnwucarenbHas CTATUCTHUKA 8 OnucarenbHasi CTATUCTUKA: OcBauBaTh MOHITHUSA: YACIOBOW MacCHUB
cpeaHee apuhMeTHIECKOE, (Habop), mepa 1eHTpa, B TOM YHCIIE
MeuaHa, pa3Max, HauOoJbiee u cpennee apupMeTuIecKoe, MearaHa,
HauMEHbIIIee 3HAUCHUS, KBAPTUJIM, | 4YacTOTa 3HAYCHUS
CpellHee rapMOHUYECKOE, CpelIHEe OnuceiBaTh CTATUCTUYECKHUE TaHHBIC
rapMOHUYECKOE YHCIIOBBIX IAHHBIX. | C MOMOIIBIO CPETHETO apU(PMETUIECKOTO
[IpakTudeckas padbota U MeqMaHbl. Pemarte 3agauu.
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N3y4ath cBOCTBA CpEeTHUX, B TOM YHUCIIC
C TIOMOIIBIO IU(PPOBBIX PECYPCOB, B X0OJ1€
PAaKTHYECKUX padoT.

OcBauBaTh NOHSTHS: HAUOOJIbIIIEE U
HAaWMEHBIIIee 3HAYCHUS YUCIIOBOTO
MacCHBa, pa3Max, KBapTUib. Pemars
3a71a4M Ha BBIOOP criocoba onucaHus
MAacCCHBOB B COOTBETCTBUU C TIPUPOION
JAHHBIX U LETSIMU UCCIIEI0BAHMS, B TOM
YHCIIE B X0O/I€ MPAKTUICCKON pabOThHI

CiyuaiiHasi U3MEHYUBOCTD

[Ipumepsl cinydaitHoM
W3MEHYMBOCTH ITPU U3MEPEHHUSIX,
B MacCOBOM ITPOU3BOJCTBE;
TEHJACHUHNH U CITy4ailHbIE

KoJIeOaHUs; TPYNITUPOBKA JIAHHBIX,

MPEJICTABJICHUE CIyYaHON
M3MEHYMBOCTH C TIOMOIIBIO
JiarpaMM; 4acTOThl 3HAYCHHI;
CTATUCTUYECKAsl YCTOMYUBOCTb.
[Ipaktrueckas pabota

OnuceIBaTh JaHHBIE C TOMOILBIO
TPYNIUPOBKHU, CTPOUTH TUCTOTPAMMBI,
BBIJBUTaTh MPOCTEHMIIINE TUIIOTE3BI.
OcBauBath rpaduueckre npeacTaBIeHUs
Pa3HbIX BUJOB CIIy4YallHOM
U3MEHYHUBOCTHU, B TOM YHCIIE C TOMOUIBIO
U (POBBIX PECYPCOB, B XO/1€
MPAKTUIECKON pabOTHI

Brenenne B Teoputo rpadon

I'pad, Bepmmna, pedpo. CreneHnb
BepinHbL. Yucno pédep u
CyMMapHasl CTeTICHb BEPIIH.
[TonsiTne o cBA3HBIX rpadax.
[Tytu B rpadax.

OcBauBaTh NOHATHS: Tpad, BEPIITUHBI U
p€6pa rpada, crenenp, myTh B Tpade,
SN ¥ ITUKJIBI, TyTh B Tpade, MIoCKui
rpad, CBA3HBIN Tpad, OpueHTUPOBAHHBIN

rpad.
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Henu u nukisl. O6xox rpada
(2MJ1EpOB MyTh).

[TonsiTHEe 00 OPUEHTHUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIIbI0

rpadoB

Pematp 3a1aun Ha MOMCK CYMMBI
CTereHel BepIIrH rpada, Ha MOUCK
o6xoma rpada, Ha TOUCK IMyTel B rpadax.
Hcnonb3oBath rpadbl Npu peieHUH
3a/1a4 U3 anreOpbl, TeOMETPUH, TCOPUU
BEPOATHOCTEH, APYTUX MPEAMETOB

Jloruka

YTBEpKICHNS U BBICKA3bIBAHMUS.
OTtpunianue yTBepxKIacHus,
YCIIOBHBIE YTBEPKACHUS, 00OpaTHbIE
Y PaBHOCUJIBHBIE YTBEPKICHUS,
HEO0OXOIUMBIE U JOCTATOUYHbBIE
YCIJIOBUS, CBOWCTBA U IIPU3HAKHU.
[IpOoTBOMNOJIOKHBIE YTBEPKICHHUS,
JTI0KA3aTeIbCTBA OT IPOTUBHOTO

N3ydars BUABI yTBEPKIACHUN U
BBICKa3bIBAHUM.

OcBauBaTh CIOCOOBI MOCTPOEHUS
YCIIOBHBIX YTBEPKACHUM, TOKA3aTEIbHBIX
paccyxJieHui, (OpMyITUPOBKU TEOPEM,
BBIPAXKAIOIIKUX CBOWCTBA U IIPU3HAKH,
METOJbl MATEMATUYECKUX JOKA3aTEIbCTB

BeposTHoCcTh M yacToTa
CITy4aHOTO COOBITHS

Cry4yaliHbIN SKCTIEPUMEHT (OTIBIT)
U ClIy4aiiHoe cOObITHE.
BeposTHOCTB M yacToTa
CIIy4aifHOTO COOBITHS.

Posib ManoBeposATHBIX U
MPAKTUYECKHU TOCTOBEPHBIX
COOBITHI B MMPUPOJIC U B OOIIIECTBE.
[IpakTrueckas pabota

OcBauBaTh NOHATHUSA: CIIyYaHBIN ONBIT
U CcIy4aiiHoe cOObITHE, MAJIOBEPOATHOE
U IPAKTUYECKU JOCTOBEPHOE COOBITHE.
N3yyaTh 3HAUNMOCTh MaJOBEPOSTHBIX
COOBITUI B PUPO/IE U OOIIECTBE

Ha BaXXHBIX MTpUMEpax (aBapuw,
HECYACTHBIE CTy4au, 3aIuTa
nepcoHaIbLHOM HH(pOpMAIUH, TIepe1ada
JTAHHBIX ).

N3y4ars posnb KjIacCUuueCKux
BEPOSITHOCTHBIX Mojieiel (MOHETa,
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UrpajgbHas KOCTb) B TEOPUU
BEPOSTHOCTEM.

HabnrogaTe 1 u3ydath 4acTOTy COOBITUI
B IIPOCTHIX IKCIEPUMEHTAX, B TOM YHCTIE
C IMOMOIIBIO HU(POBBIX PECYPCOB

[ToBTOpEeHue, 00001ICHUE, 5 [IpencraBieHue TaHHBIX. [ToBTOPATH N3y4EeHHOE U BBICTPAUBATH
cHCTeMaTHu3aIus 3HaHUM OmnucarenpHas CTaTUCTHKA. CHUCTEMY 3HAHUMU.
BeposaTtHocTh CiiydalilHOTO Pemate 3agaum Ha peAcTaBiIeHUE U
COOBITHSL. OIMCaHUE JAHHBIX C ITOMOIILIO
MHokecTBa U MOJAMHOKECTBA. M3YUYECHHBIX XapaKTEPUCTHK,
DneMeHThI TeOpuH IpadoB npejacTaBiieHre nHGopMaIuu
C MoMoIIbo TpadoB.
OO06cyxaaTh TPUMEPHI CITyIaiHbIX
COOBITUM, MAJIOBEPOSITHBIX 1 TIPAKTUYECKU
JIOCTOBEPHBIX CIyYalHBIX COOBITUM, UX
pOJIA B IPUPOJIE U )KU3HU YETIOBEKA
OBHIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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8 KJIACC

IIpumepsl MHOXECTB

B OKPY’KarOIlIEM MHUDE.
[lepeceuenue u 00bEUHEHNE
MHOKeCTB. J{lnarpammel Ditnepa.
Yucnoseie MHOXKECTBA. [IpuMepsl
MHOKECTB U3 ajreOpsl U
Ir€OMETPUH.

Hazpanue paznena KonunuaectBo XapakTepuCTHKa eI TeIbHOCTU
OcCHOBHOE co/iep>KaHKe
(Tembl) Kypca 4acoB 00yyaromuxcs
[ToBTOpEHue Kypca 7 Kiacca 3 [IpencraBieHue 1aHHBIX B BUE [ToBTOPSITH N3YyYEHHOE U BHICTPAUBATh
Ta0JIHI] U TUarpamm. CUCTEMY 3HAHUHU.
OnwucarenbHas CTaTUCTHKA. PemaTe 3a1aun Ha peICTaBICHUE U
CrnyvaliHass M3MEHUYUBOCTb. ONKCAHUE TAHHBIX C TOMOIIbIO
Crnyualinble COOBITHS. M3YUYEHHBIX XapaKTEPUCTHUK.
BeposTHOCTH 1 4aCTOTBHI. PemaTe 3a1aun Ha npeaCTaBICHUE
DneMEeHThI TEOPUU MHOMKECTB. IPYNIUPOBAHHBIX JAHHBIX U OMICAHUE
DrnemeHTsl Teopuu rpadoB CIIy4ailHOM U3MEHYUBOCTH.
PemaTe 3a1aumn Ha OIpeiesieHne YaCTOThI
CIly4ailHbIX COOBITUH, OOCYKIEeHHE
MPUMEPOB CITyYalHBIX COOBITUMN, 3a/1a4U
Ha OINKMCAaHUE MHOYXKECTB U NIPEJICTABIICHUE
uHdopmaiuu B Buje rpados
MHoxecTBa 4 MHO0X€eCTBO U MOAMHOKECTBO. OcBanBaTh NOHATHS: MHOKECTBO,

MTOJIMHOKECTBO, BKITFOUCHHE,
repeceueHrue U 00beJMHEHUE MHOYKECTB,
YHCJIOBBIE MHOYKECTBA, YNCIIOBBIC
MIPOMEKYTKH.

Pemmats 3amaun ¢ moMotbio Gopmy
BKJTFOUCHUS-UCKITIOUEHUS
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[lepeuncnenue 31€eMEHTOB
MHOKECTB C IOMOUIBIO
OpPraHMU30BAHHOTO Nepedopa u
npaBuiia yMHOKeHUA. Dopmyna
BKJIFOUEHUSA-UCKITFOUEHUS

BeposatHOCTB ClTydyaliHOTO
COOBITUSI

SHGMGHTapHBIG COOBITHSL.

BeposiTHOCTH CciTy4allHBIX COOBITHIA.

OTnBITHI ¢ PABHOBO3MOYKHBIMHU
3JIEMEHTAPHBIMU COOBITHUSMHU.
CnyualiHbIii BEIOOD.
[IpakTuueckas pabora

OcBauBaTh NOHATHS: FIIEMEHTAPHOE
COOBITHE, CITydaiiHOE COOBITHE KaK
COBOKYITHOCTH OJ1aronpuUsITCTBYIOIIUX
AJIIEMEHTAPHBIX COOBITUIA,
PABHOBO3MOXHBIE 3JIEMEHTAPHBIC
COOBITHSI.

Pemiars 3a1a4n Ha BEIYUCIIEHUE
BEPOSATHOCTEUN COOBITUH 110
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CIIy4alHOTO OTBITA.

Pemiats 3a1a4n Ha BEIYUCIIEHUE
BEPOSITHOCTEH COOBITHI B OITBITAX

C PAaBHOBO3MOHBIMHU AJIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJIE C TIOMOIIIHIO
KOMIIBIOTEPA.

[IpoBOANTE M U3y4aTh OIBITHI

C PAaBHOBO3MOHBIMU JIEMEHTaPHBIMHU
COOBITHSIMHU, B TOM YHCIIE

C UCTIOJIb30BAHUEM MOHET, UTPATBHBIX
KOCTEHU U IPYTUX MOJAEJEN B X0
MPaKTUIECKON pabOThHI
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OnucarenpHas CTATACTUKA.
PaccenBanne manHBIX

N3mepenue paccenBanus
YHCIIOBOTO MaccuBa. Jucrepcus u
CTaHJAapTHOE OTKJIOHEHUE
qucjaoBoro Habopa. CBolcTBa
JTUCTIEPCUH M CTAHIAPTHOTO
OTKJIOHEHHS.

JlnarpaMMbl pacceMBaHUs JBYX
HaOJrOJaeMBIX BeTndunH. JInHenHas
CBsI3b Ha IMarpaMMe PacCeHBaHUA.
[TpakTudeckas padbota

OcBauBaTh NOHATHUS: JUCTIEPCUS U
CTaHJAPTHOE OTKIIOHCHHE, HCITOJIb30BaTh
9TH XapaKTEPUCTUKH JJIs1 OTIMCAHUS
paccerBaHMsI TaHHBIX.

BeiaBUTaTh TUITOTE3BI 00 OTCYTCTBUU WU
HAJIMYUH CBSI3U MO JUarpaMmmam
paccerBaHMsl.

CTpouTh IuarpaMMbl pacCEeHBAHUS

110 UMEIOLIUMCS TaHHBIM, B TOM YHCJIE

C IMOMOIIBIO U(POBBIX PECYPCOB

Brenenue B Teoputo rpadon

Hepeso. [lepeBo ciaydaitHOTro
skciepumenTa. CBoWCTBa
JIEPEBbEB: €TMHCTBEHHOCTH IYTH,
CBSI3b MEXK/1y YMCJIOM BEPIIUH U
gucioM péodep. [lonarue o miIockux
rpadax. Pemenue 3agau

C MIOMOIIBIO IEPEBHEB

OcBauBath NOHITHUS: JIEPEBO Kak rpad
0e3 1uKJIa, BUCsAYask BepIIirHa (JIUCT),
BETBb JICPEBA, MYTh B JIEPEBE, TUAMETP
JiepeBa.

N3yyaTe cBOMCTBA AepeBa:
CYIIECTBOBAHUE BUCSYECH BEPIIMHBI,
€AMHCTBEHHOCTb ITyTHU MEXKY ABYMS
BEPIIMHAMHU, CBSA3b MEXK/y YHCIOM
BEPIIIMH U YUCIIOM pEDeEp.

PemaTe 3anaum Ha OUCK U
TIEPEYUCIICHUE TTYTEU B JIEPEBE,
oTIpeJIeICHUE YUCIa BEPIINH Win pEédep
B JIepeBe, CBOMCTRA TIOCKUX rpados

Jloruka

Jlornueckue coro3wl «1» u «1MJINy.
CBA3b MEXTY JTOTUYECKUMHU

N3ydats METOABI U CTPYKTYPY
MAaTE€MaTUYECKUX YTBEPKICHUM,
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COI03aMH M OTIEPAITHSIMHU
HaJT MHO>KCCTBaMH.
Hcnonbp30BaHuE TOTHYECKUX
COI030B B ajreope

COJIEpKAILNX JIOTUYECKUE COFO3BI.
OcBauBaTh UCIIOJIB30BAHUE JTIOTUYECKHUX
COI030B IIPH IOCTPOCHUU CUCTEM H
COBOKYITHOCTEW YpaBHEHUU U
HEPaBEHCTBO OT IPOTUBHOIO

Onepanuu HaJl CIy4ailHBIMU
coOpITusAMH. ClIOKEHUE
BEPOSATHOCTEMN

Cny4daitabie COOBITHS KaK
MHOECTBA JIEMEHTAPHBIX
COOBITHIA.
[TpoTUBOMOIOKHBIE COOBITHS.
Omnepauuu HaJi COOBITUSIMU.

dopmyia CI0XKEHHUS BEPOSITHOCTEN

OcBauBaTh NOHATHS: B3aHMHO
MTPOTHUBOIIOJIOKHBIC COOBITHS, OTIEPAITAN
HaJ COOBITUSIMH, OObEIUHECHUE U
repeceueHre COObITUH, COBMECTHBIC U
HECOBMECTHBIEC COOBITHS.

N3y4dath T€OpEMBI O BEPOSTHOCTH
00BEIMHEHUS IBYX COOBITHI ((POpMyIIBI
CJIOKEHUS BEPOSATHOCTEN ).

Pemarte 3agaun, B TOM 4HCIIE TEKCTOBEIC,
Ha BBIYMCIICHUE BEPOSITHOCTEH
0o0BEIMHEHUS U TIEpeCceUeHUsT COOBITUI
C MOMOUIBIO YU CIIOBOM MIPSIMOW,
Jurarpamm Oumepa

Y cii0BHasA BEPOSITHOCTb,
YMHOKEHHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS

[IpaBWiIO yMHOXKEHNUSA
BEPOSITHOCTEM. Y CIIOBHAS
BEPOSITHOCTb.
IIpencrasienue ciay4anHOro
AKCIIEPUMEHTA B BUJIE JIEPEBA.
HesaBucumebie coObITHS

OcBanBaTh NOHATHS: IPABUIIO
YMHOEHHUsI BEPOSITHOCTEN, YCIIOBHAS
BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS,
JIEPEBO CIIYYalHOTO OIIBITA.

Pemars 3aaun Ha onpeesIeHUE U
CBOMCTBA HE3aBUCUMBIX COOBITUH.
PemaTe 3a1aun Ha MOUCK BEPOSITHOCTEN
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C UCIIOJIL30BAHUCM JICPCBaA CHy‘l&ﬁHOFO
OIIbITa

[ToBTOpenue, o6o0IICHNHE, 5 PaccenBanue qaHHBIX B YMCIOBBIX [ToBTOPSATH N3YYEHHOE U BHICTPANBATh
CHUCTEMaTH3aIMs 3HAHUN MaccuBax. Omneparuu CUCTEMY 3HAHHM.
HaJ] MHO’KECTBAMH M COOBITUSIMH. Pemats 3aa4un Ha IpeIcTaBIICHUE U
BeposiTHOCTH citydaifHOTO OTIMCAHWE TAHHBIX C TIOMOIIIHIO
coObIThsA. COXKEHNE U YMHOKEHUE | HM3YUYCHHBIX XapaKTCPUCTHK.
BEPOSTHOCTEH. PemaTe 3a71aun ¢ npuMeHeHreM rpados.
JlepeBbs 1 miockue rpadol Pemmate 3a1aun Ha HAXOXKACHUE
BEPOSITHOCTH CITy4aHOTO COOBITHS
10 BEPOSITHOCTSIM DJIEMEHTapHBIX
COOBITHI.
Pemate 3aaun Ha HaXOXKACHUE
BEPOSATHOCTEH OOBETUHECHHS 1
MIepeCeUCHUsI COOBITHI, B TOM YHCIIC
HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduuecKux MpeaCcTaBICHHMI
OBIIEE KOJIMYECTBO 34
YACOB IIO [TPOT'PAMME
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9 KJIACC

yMHOxkeHus. [lepecTaHOBKY 1
dakropuai.

Hucio coueTanuid U TPEyroJIbHUK
[Tackans. ColicTBa yucen
couyerannii. bunom Herotona.
Pemenue 3agay ¢ ucnosib30BaHuEM
KOMOWHATOPUKHU

Ha3Banue pa3znena KomnuectBo XapaKkTepUCTHKA AEATEIbHOCTH
(Templ) Kypca 4acoB Ocropioe conepxanne 00yyYaroImuxcs
[ToBTOpenue kypca 8 kinacca 3 [IpencraBnenue naHHBIX. [ToBTOPATH M3yUYEHHOE U BBICTPAUBATH
OnucarenbHas CTATUCTHKA. CHUCTEMY 3HAHUM.
Onepauuu HaJ COOBITUSMU. Pemrars 3a1aumn Ha peICTaBICHUE U
He3aBucumocTh COOBITHIA. omnMcaHue NJaHHBIX. PenraTe 3amaun
JlepeBbs U TUIOCKHE Tpad Ha HAaXO0KJICHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEPECEUCHUSI COOBITUI,
B TOM YHCJIE€ HE3aBUCUMBIX
C UCIOJIb30BaHUEM TpaUUECKUX
MPECTABICHUN U JIepEBA CITy4alHOTO
OTIbITa
DneMeHThl KOMOMHATOPUKHU 6 KomOunaropHoe mpaBuiio OcBauBaTh NOHATHS: KOMOMHATOPHOE

IPaBUIIO YMHOKEHHUS, YIOPAIOUCHHAs
napa, Tpoiika 00bEKTOB, IEPECTaHOBKA,
(dakTopuan yucia, COYeTaHUE YUCIIO0
codeTaHuu, TpeyroubHuk [lackass.
Pemate 3a1aum Ha nepevnciaeHue
KOMOMHAIMHI, KOJIMYECTBA AJIEMEHTAPHBIX
cOOBITHH, HAXOXKICHUE BEPOSITHOCTEMN
COOBITUH C MPUMEHEHHEM
KOMOWHATOPUKH, B TOM YHUCIIE C
UCII0JIb30BaHUEM TpeyroyibHKKa [Tackans.
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Pematp 3a1aun Ha IPUMEHEHHE YHCIIa
codeTaHuil B aredpe (CoOKpaméHHoe
yMHOkeHue, 0uHoM HproToHA)

I'eomerprueckas
BEPOSITHOCTD

I'eomeTpuyeckast BEPOSITHOCTb.
Crny4daliHbI{ BEIOOD TOUYKHU

u3 GUTYyphI HA TUIOCKOCTH,

W3 OTPE3Ka, U3 AyTH OKPYKHOCTHU

OcBauBaTh NOHATUE T€OMETPUUECKON
BEPOSATHOCTH.

Pemate 3a1aun Ha HAXO0XKACHHE
BEPOSITHOCTEN B ONIBITAX, PEJCTABUMBIX
KakK BbIOOp TOYEK U3 (PUTypBI

Ha IUIOCKOCTH (MHOTOYTOJIbHUKA, Kpyra),
U3 OTPE3Ka WIH TyTU OKPYKHOCTH,

U3 YHCJIOBOTO IPOMEKYTKA

Ucnerranus bepuynnu

HcnbiTanus. Ycnex u Heyaya.
Cepus ucbITaHUMN 10 TIEPBOTO
ycnexa.

Cepus ucneitanuit bepnysm.
BepositHocTH coObITHI B cepuun
UCIIBITaHUN bepryin.
CnyyaitHblii BBIOOp U3 KOHEYHOTO
MHOX€ECTBA

OcBauBarh NOHSTHUSA: UCIIBITAHUE,
3JIeMEHTapHOE COOBITUE B UCTIBITAHUU
(ycriex 1 Heyjaya), cepysi UCIIBITAaHUH,
HACTYIUIEHUE MEPBOro ycrnexa (HeyaauH),
cepus uctblTanui bepHym.

Pemath 3agaun Ha HaXO0KICHUE
BEPOSITHOCTEW COOBITUI B CEPUU
VCIIBITAaHUW J0 MEPBOro ycIrexa.
Pemiate 3ajaun Ha HAXOXKIEHUE
BEPOSITHOCTEU COOBITHI

B CEpUU UCTIBITAaHUN bepHyiuu,

B TOM YHCJI€ C IOMOIIBIO HU(POBBIX

pecypcoB
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Cnyuaiinas BeMunHa

CiyvaiiHas BeIM4YMHA U
pacnpeneneHne BEpOsITHOCTEM.
[Ipumepsl CirydalHbIX BEJIMYHH.
Baxxnpie pacnipeiesieHust — 4ucio
MONBITOK B CEPUU UCIIBITAHUI

JI0 TIEPBOTO yCIeXa U YUCIIO
YCIIEXOB B CEPUH UCTIBITAHUIN
bepnynnu (reomerpuyeckoe u
OMHOMHUAIILHOE PacpeICICHHS)

OcBauBaTh MOHATHUSA: CTy4yaiiHas
BEJIMYMHA, 3HAYCHUE CITyYalHON
BEJIMYUHBI, pacipeieiieHue
BEPOSTHOCTEM.

N3yuaTh, B TOM 4KCIE C TOMONIBIO
IH(PPOBBIX PECYpCOB, U 0OCYKIATh
IIPUMEPBI TUCKPETHBIX U HETIPEPHIBHBIX
CIIy4ailHBIX BEJMYMH (B TOM YHKCJIE POCT U
BEC YEJIOBEKA, YNCIECHHOCTh HACEJICHNUS,
CTOMMOCTH TOBAPOB U yCIIYT), CIIyYaitHBIX
BEJIMYMH, CBSI3aHHBIX C U3yUYEHHBIMU
CIIy4YallHBIMH OIBITAMU

YucnoBble XapaKTEPUCTUKU
CIIyYalHbIX BEJINYUH

Marematnueckoe 0xKuIaHUE
CIIy4ailHOW BEJIUYHWHBI.
PU3NUYECKUN CMBICTT
MAaTEMaTHYECKOTO OKUIAHUS.
[IprmMeps! ucnoap30BaHus
MaTeMaTH4YECKOr0 OKUJAHUS.
Jlucriepcust 1 CTaHAApTHOE

OTKJIOHEHUE CIIy4YallHOW BEJIUYUHBI.

CBolCcTBa MAaTEMAaTHYECKOT'O
O0XKHWJIAHUS U JTUCTICPCUM.
MatemaTtudeckoe OXKuIaHue u
JIUACTIEPCUS U3YUEHHBIX
pacpeneneHuin

OcBauBarh NOHATHUS: MATEMATUYECKOE
0KUJIAaHHUE CIIyYaHON BEJIMYUHBI,
IUCIIEPCUS] U CTAHAAPTHOE OTKIIOHEHNE
CIIy4allHOW BEJINYUHBL.

Pemars 3a1aum Ha BEIYMCIIEHNE
MaTeMaTH4YECKOr0 OXKUIAHUS U
JTUCIIEPCUN TUCKPETHOM CIIy4alHOU
BEJINYMHBI 110 33 JaHHOMY
pacIpeneneHuro, B TOM YUCIIe 3aa4,
CBSI3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMU.

3HAKOMHTBCS C MATEMaTUYECKUM
0’KMIAHUEM U JUCIIEPCUEN HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe
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pacnpeaeneHus CIiy4alHOW BETUYNHbI
«YHCJIO YCTIEXOB)» B CEPUU UCIIBITAHUI
bepuynnu

3aK0H OOJIBIINX YHUCEI

HepasenctBo YeOrbIeBa. 3akoH
OOIBIINX YKCETL.
MareMaTHuecKue OCHOBAHUSI
M3MEPEHNS BEPOATHOCTEM.

Ponp 1 3HaueHME 3aKOHA OOJIBIITNX
Yyucesl B HayKe, B IPUPOJIC U
00IIIecTBE, B TOM YHCIIC

B COIIMOJIOTHYECKHUX
00CJIeIOBAaHUSIX U B UBMEPEHUSAX

N3y4ath 4acToTy COOBITHS

B MOBTOPSIOIIMXCS CIIy9alfHBIX OMBITaX
KAK CIy4alHYIO BEJINYMHY.
3HAKOMHUTHCS 3aKOHOM OOJIBIITNX YHCEIT
KaK MaTeMaTUYECKIM BBIPAKEHUE
CTaTUCTUYECKON YCTOMYMBOCTH YaCTOT U
CpPEIHUX 3HAYCHHU.

Pematsb 3a1aun Ha U3MepeHUe
BEPOATHOCTEN C IOMOIIBIO YaCTOT.
OO0cyxaaTh poJb 3aKOHA OOJIBIITUX YKCEIT
B 000CHOBAaHMHU YaCTOTHOT'O METOJa
U3MEPEHMsI BEPOSITHOCTEH, B IpUpOJIe

U B 00111eCTBE

[ToBTOpEeHue, 00006IICHUE,
cucTeMaTH3alus 3HAaHUMN

BeposatHOCcTH ciiydaiiHBIX
COOBITHH.

DneMeHTbl KOMOMHATOPUKH.
Cepus ucnbitannii beprysm.
Ciy4aiiHble BETMUUHBI U
pacupeneneHusl.

HucoBble XapaKTEpPUCTUKU
CIIy4ailHbIX BEJIMYMH. 3aKOH
OOJIBIINX YKCET

[ToBTOPATH M3y4YEHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUM.

Pematp 3a1aun Ha HAXO0XKAEHUE
BEPOSITHOCTEN B CEPUSIX HE3aBUCHUMBIX
VCTIBITAHUW, B TOM YUCJIE C IOMOIIBIO
KOMOMHATOPHBIX (paKTOB U (PopMyII.
Pemars 3agauum Ha onpeneneHnue CBOMCTB
pacnpeneneHnil, HaX0XKJICHUE
MAaTEMAaTHYECKUX OKUTAHUN
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U IUCTIEPCHUI U3yUYECHHBIX
pacupeaeacHui.

OO6Cy)XnaTh poib 3aKOHA OOJBIINX YHACETT

B HayKe, B IPUPOJIC U B 0OIIIECTBE

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34
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KpuTtepun onieHKH npeAMeTHBIX IVIAHUPYEMBbIX Pe3yJbTATOB 00y4aloMXCs
10 MaTeMaTHKe

OneHNBAIOTCS 3HAHUS U YMEHUS 00YUYaIOIIUXCS C YUETOM UX MHAUBUIYaTbHBIX
0COOEHHOCTEH.

Conepxkanue 1 00beM MaTepualia, MOJJIEKAIIETO MPOBEPKE, OIMpPEaeseTCs
MIPOrPaMMOM.

OcHOBHBIMHM (pOpMaMU MPOBEPKU 3HAHUM U YMEHUH y4aluxcs M0 MaTeMaTHKe
SBJIIOTCS MHChbMEHHAsi KOHTpOJbHAas pabora (3ayeT), camocTosATeNbHas padoTa,
WHIMBUTyalIbHbIE TEMATUYECKUE 3aJIaHUs, YCTHBIA OMPOC.

Y CTHBIN U MIUCBMEHHBIN OITPOC COCTOSAT U3 TEOPETUUECKUX BOIIPOCOB U 3aJaHUM.

OrneHka oTBeTa 00y4JaronIerocsi Mpu yCTHOM U MUCbMEHHOM OMPOCE MPOBOIUTCS

0 TATHOAUTEHON CHCTEME, T.€. 32 OTBET BBICTABIIACTCS OJTHA U3 OTMETOK: 2
(HEYTOBJIETBOPUTEIHHO), 3 (YIOBIECTBOPHUTEILHO), 4 (XOpOIII0), 5 (OTIUIHO).

Yuurenb MOXKET MOBBICUTh OTMETKY 32 OPUTHMHAIBHBINA OTBET HA BOIPOC WU
OpPUTMHAJIBHOE pEIICHHE 3aJayd, KOTOPBhIE CBHUJIETEIILCTBYIOT O BBICOKOM
MaTEMaTUYECKOM Pa3BUTHH YYallerocs, 3a perieHue 0ojee CI0XKHOM 3a1auu Wid
OTBET Ha 0o0Jiee CJOXHBIA BOMPOC, NPEIJIOKECHHBIE JOMOJHHUTEIBHO TOCIIe
BBITIOJIHEHUS UM 3aIaHHM.

1. OeHKa NUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00yYaKOIIUXCS 10 MaTeMATHKe.
Omeem oyeHusaemcsi OMmmemKou «3», eciu:

— paboTa BHITIOJIHEHA TTOJIHOCTHIO;

— B JIOTUYECKHUX PACCYXKJCHUAX U 000CHOBAHUHU PEIICHUS HET MPOOesIoB
1 OIIHMOOK;

— B PpCIICHUHM HET MaTeMaTUYeCKuX OIMMOOK (BO3MOXKHAa OJIHA
HETOYHOCTh, ONHUCKA, KOTOpAas HE SIBISETCS CJEACTBUEM HE3HAHUS WIH
HETOHUMAaHUs y4eOHOro MaTepuaa).

Ommemxka «4» cmagumces 8 c1edyIouwux Cayuasx:

= paboTa BBINOJIHEHA TOJHOCTHIO, HO OOOCHOBAaHHUS IIIaroB PEIICHUS
HEJ0CTaTOYHbI (€CITM yMEHHUE OOOCHOBBIBATH PACCYXKICHUS HE SBISIIOCH
CHeIMaIbHBIM 0OBEKTOM MPOBEPKH);

— JIOMYIIIEHBI OJIHA OIMMOKA UM €CTh JIBa — TPU HEJI0UYETa B BBIKJIAIKAX,
PUCYHKaX, deprexax Win rpadukax (eciiv 3Th BUAbI padOT HE SIBISIUCH
CHeUaIbHbIM 0OBEKTOM MPOBEPKH).

Ommemxka «3» cmasumcsl, eciu:

- JOMYIIIeHO 0osiee OJHOM OIMOKM MK O0Jiee IBYX — TpEX HEJA0UETOB B
BBIKJIAJIKAX, YepTeKax Wik Trpadukax, HO oOydaromwuiics o0iamaer
00s13aTeIHPHBIMA YMEHUSMH TI0 TIPOBEPSEMOM TEME.

Ommemka «2» cmasumcs, eciu:

— JOTMYIIEHBI CYIIECTBEHHBIC ONMMOKH, TIOKA3aBIIIHAE, YTO 00YUYaIOIIUNACS

He o0nagaeT 00sA3aTeTbHBIMU YMEHHUSMU TI0 JAHHOUM TeMe B MOJTHOU Mepe.
2.01eHKa YCTHBIX 0TBETOB 00Y4YAKOIIMXCS 10 MaTeMaTHKE.
Omeem oyenusaemcs Ommemrou «3», eciu Y4eHux:



- IIOJIHO PaCKpBLI cojJiep>KaHue Marepuasa B o0BeMe,
IPEAyCMOTPEHHOM MPOrpPaMMON U yUeOHUKOM;

- W3JIOKWJI  MaTrepuag TPaMOTHBIM  SI3BIKOM, TOYHO  HCIOJIB3YS
MaTeMaTUYeCKyl0 TEPMUHOJIOTHIO ¥ CHUMBOJIMKY, B OINpPEIEICHHOMN
JIOTMYECKOM ITOCIIEIOBATEIBHOCTH;

- MPaBUJILHO BBITIOJHUI PUCYHKH, YEPTEKHU, TPAPUKH, COIMTyTCTBYIOITHE
OTBETY;

- MoKa3ajgl  yMEHHE  WUIIOCTPUPOBATH  TCOPUIO  KOHKPETHBIMH
npuMepamMH, TPUMEHATh €€ B HOBOM CHTyalldud TIPH BBIMOJHEHUU
MPaKTUYECKOTO 3a/IaHMUS;

- MPOJIEMOHCTPHUPOBAI 3HaHUE TEOpUHU paHee M3YYCHHBIX
COMYTCTBYIOIIUX TeM, CHOPMHUPOBAHHOCTh U YCTOMYHMBOCTh HCIIOIB3YEMBIX
IIPU OTBETE YMEHUN U HaBBIKOB;

- OTBEYaJ CaMOCTOSITEIIHHO, 0€3 HAaBOAAIINX BOIIPOCOB YUUTEIS;

— BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH IMPHU OCBEIIEHNE BTOPOCTETICHHBIX
BOIIPOCOB HWJIM B BBIKJAJKaX, KOTOPHIE YUYCHHK JIETKO HCIPABUI IIOCIE
3aMeYaHus YIUTeJIs.

Omeem oyeHueaemcsi ommemKkou «4», €Clu YAOBJIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OILIEHKY «5», HO TIPH 3TOM UMEET OJIUH U3 HEJIOCTATKOB:

- B M3JI0KCHUU JOMYIICHBbI HEOOJbIINE MpOOEsbl, HE HCKA3UBIIEE
MaTeMaTUYECKOE COAEp KaHUE OTBETA;

— JTOMYIIECHBl OMWH — JBa HeEA0YeTa IIPH OCBEIIEHWH OCHOBHOTO
COJICp)KaHMS OTBETA, UCIIPABJICHHBIE TTOCIIC 3aMCUaHHS YUUTEIIS,

— JOMYIIECHBI OIMIMOKAa WX OoJjiee JIBYX HEI0YETOB IPU OCBEIICHUH
BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJIKaX, JETKO MCIPABICHHBIC TIOCIIE
3aMCYaAHMS YIUTEIIS.

Ommemxka «3» cmasumcsi 8 Cie0yowux Ciyuasix:

— HETOJHO PAcCKpBhITO CoJepkKaHue maTepuana (Coiep:kaHue U3JI0KEHO
dbparmMeHTapHO, HE BCErjJa IMOcCieAoBaTEIbHO), HO TIOKa3aHO oOlee
MOHUMAaHUE BOIMPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUSA, TOCTATOUYHBIC IS
YCBOGHUSI MPOTrpaMMHOTO Marepuana (ompeneneHbl «TpeboBaHHsIMHU K
MaTeMaTUYeCKON MOATOTOBKE OOYYAIOIMUXCs» B HACTOSIIEH MporpamMe o
MaTeMaTHKe);

— UMEJTUCh 3aTPyIHCHUS] WA JOMYHIEHBl ONIMOKA B OMNpeaelieHUr
MaTEeMaTHYECKOH TEPMHUHOJIOTHH, YEPTEKax, BBIKJIAJIKaX, HCIPABICHHBIC
MIOCJIC HECKOJIBKUX HABOASIINX BOIIPOCOB YUHUTEIIS;

— YYCHHK HE CIIPABUIICS C IPUMECHEHHEM TCOPUHU B HOBOM CHUTYaIlUH MTPU
BBIIIOJTHEHUH  MPAKTHYECKOTO  3aJaHWs, HO  BBINOJHWI  3aJaHUA
00513aTEIHLHOTO YPOBHS CIIOKHOCTH T10 JAHHOU TEME;

— IpU JTIOCTAaTOYHOM 3HAHWW TEOPETUYECKOTO MaTepHhaia BbISBIICHA
HEJ0CTaTOYHas C(HOPMHUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

Ommemxka «2» cmasumcs 8 ciedyowux Ciyyasix:
— HE PAaCKPBITO OCHOBHOE COJIEp’KaHNE yIeOHOTO MaTepHaIa;



- OOHapy>XeHO HE3HAHHWE YYEHMKOM Oouiblledl MM HauOoJiee Ba)KHOU
4acTHU y4eOHOTO MaTepuana;

- JIOTIYIIEHbI OIIMOKK B OMpPEACNICHUHN TMOHITHMA, MPU HCIOJIb30BAaHUU
MaTEeMaTHYECKONH TEPMHUHOJIOTHH, B PUCYHKaX, YepTekax WM Trpadukax, B
BBIKJIQ/IKAX, KOTOpPBIE HE HWCIPABJIEHBI II0CJIE€ HECKOJIBKUX HaBOIALINX
BOIIPOCOB YUMTEIIS.

3. O0masn kaaccuukanms ouHoOoOK.

[Tpu ouenke 3HaHUM, YMEHUH U HABBIKOB OOYYAIOUINXCA CIEAYET YUUTHIBAThH
BCE€ OIIMOKH (rpyOble U HETPYObI€) U HEAOUYETHI.
I'pyObIMH CUUTAOTCH OIUMOKH:

—HE3HAaHHE ONPENEIICHUSI OCHOBHBIX IOHSTUM, 3aKOHOB, IIPaBUII,
OCHOBHBIX I10JIOKEHUN TEOPUH,

- He3HaHue popMyJl, OOILETPUHSITHIX CHUMBOJIOB;

- 0003HauYEeHU BEJINYNH, €IUHUL UX U3MEPEHMUS;

- HE3HAHVE HANMEHOBAHUW €IMHUI] U3MEPEHUS;

— HEYMEHHE BBIICIIUTH B OTBETE TJIABHOE;

- HEyMEHHUE NPUMEHSTh 3HAHUS, AJITOPUTMBI IS PELLICHMS 3a1a4;

- HEYMEHUE JIeNIaTh BBIBOJBI U 000OIIECHNUS;

- HEYMEHUE YUTATh U CTPOUTH IPAPUKH;

—HEYMEHUE MOJIb30BAaTbCA  MEPBOMCTOYHUKAMH, YYEOHHUKOM H
CIIPABOYHUKAaMU;

- IIOTEPS] KOPHS UM COXPAaHEHUE IIOCTOPOHHETO KOPHS;

— otOpacbeiBaHue 06€3 00BICHECHUIN OJTHOTO U3 HUX;

— PaBHO3HAYHBIE UM OLUMOKH;

— BBIYMCIIUTENbHBIE OIIMOKH, €CJIM OHU HE SIBJIIFOTCS OTHUCKOM;

— JIOTUYECKHE OIINOKH.

K HerpyObIM omim0kam cjiexyeT OTHeCTH:

—HETOYHOCTh (hOPMYJIMPOBOK, OMpECICHUMN, MOHITUN, TEOpPU, BbI3BaHHAs
HETOJHOTOW OXBaTa OCHOBHBIX IPU3HAKOB OINPEIEISEMOr0 MOHATUSA WIIN
3aMEHOM OJHOTO - IBYX U3 3THX NPU3HAKOB BTOPOCTENIEHHBIMU;

— HETOYHOCTh Tpaduka;

—HEpaUMOHAIBHBIA ~ METOJ  peleHus  3aJa4d  WIM  HEJOCTaTOYHO
IPOAYMaHHBI IUIAH OTBETAa (HAPYIUIEHHWE JIOTMKH, IMOAMEHA OTAEJIbHBIX
OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMH );

—HepaluoOHaAIbHbIE METO/Ibl PA0OTHI CO CIPABOYHOM U APYTrOM JIUTEPATYPOU;

— HEyMEHUE pellaTh 33J]a4M, BHINOIHATH 3aJaHus B 001LEM BU/IE.

Henouyeramm sBisrorcs:
— HEpalMOHAJIbHbIE TPUEMbI BBIYUCICHUN U TPEOOPa30BaHMUIA;
— HeOpeKHOE BBIMOTHEHUE 3aIMCel, YepTexeil, cxem, rpadruKoB.



IlepeyeHb KOHTPOJIBLHBIX PAdOT
«AJredpa»

7 kJ1acc
No Tema Yacel
1 BxoHas KOHTpOJIbHAs paboTa 1
2 KontponbsHas pabota o teme "KoopauHats! u rpaduku. OyHKIIN" 1
3 KourponsHas paboTa o TemaM "BrIpaskenus ¢ nepeMeHHbIME'", "JIMHelHbIE yp ABHleHN
4 KontponbHas pabora o remam "CreneHb ¢ HaTypalibHBIM MoKa3arenem", 1
"MHorouieHs!"
5 [TonyrogoBas KOHTpoJIbHAsE paboTa 1
6 KontposnbHas paborta o reme "dopmyiibl COKpaIeHHOTO YMHOXKEHU" 1
7 KontponbHas pabora o temam "Jlenmumocts", "Jluneiinas pyHkius" 1
8 KontposnbHas paborta no teme "CrucreMbl JIMHEWHBIX YpaBHEHUN" 1
9 Wrorosast KOHTpoJIbHAS paboTa 1
8 KJ1ace
No Tema Yacel
1 Bxonnas koHTposibHAs paboTa 1
2 Kontponsnas paborta no teme "HepaBenctra" 1
3 KonTtponbsHas pabota no teme "KBagpaTHblii KOpeHb" 1
4 Kontponbshas pabota o teme "KBanpaTtabie ypaBHEHUS" 1
5 [TonyronoBast KOHTpOJIBHAsE paboTa 1
6 KoHnTtponbsHas padbota o teme "[poOHO-paliioHaIbHbIE BHIPAKEHUS " 1
7 KonTtponbshas padota no teme "[poOHO-paninoHanbHble ypaBHEeHUS" 1
8 Kontponbshas pabora o teme "dyHkimn" 1
9 KonTtponbshas pabota mo temam "Crenenu", "JlenumocTs" 1
10 | Wrorosas xoHTponbHAS paboTa 1
9 KJIace
Ne Tema Yac
BI
1 Bxonnas koHTpospHas paboTa 1




2 KonTponbhas padota o reme "dyHkiun" 1
3 Koutponbshas pabota no teme "KBagpaTHsie HepaBeHcTBa" 1
4 KontponbsHas pabota o Teme "YpaBHEHUs, HEPAaBEHCTBA U KX CUCTEMBI" 1
5 [TonyrogoBasi KOHTpOJIbHAsI paboTa 1
6 KonTponsHas paboTa o Teme "UncioBkle mocnenoBaTeabHOCTH 1 mporpeccun” | 1
7 KontponbsHas pabora o teme "CTerneHb ¢ paliMoOHaIbHBIM IMOKa3aTenem" 1
8 HTorosast KOHTpOJIbHAS paboTa 1
«I'eomeTpus»
7 KJacc
No Tema Yacer
1 | Konrponsnas pa6ota mo Teme "Hauana reomerpun. IIpocTeiime reoMeTpHueck e (blnrypm "
reoMeTpudeckux Gpuryp"
2 | KonrponsHas pabota 1o teme "TpeyronsHUKH" 1
[TonyrogoBasi KOHTpOJIbHAsI paboTa 1
4 | " KontponsHas padota no teme "[lapamiensuocts. Cymma yrios 1
MHOT'OYTOJIbHUKA
5 n " 1
KonTtponrHas pabota o remam "[IpsiMOyTOJIbHBIE TPEYTOILHUKH",
"I'eomeTpuueckre HEpaBEHCTBA
6 | Hrorosas xonTponsHas pabora 1
8 KJ1ace
No Tema Yacel
1 | Bxoanast koHTpOJibHAs paboTa 1
2 1
KontponbsHas padbota no teme "HeTbIpEXyrobHUKHI"
3 | KourponbHas pabota 1o Teme "ITogobue" 1
4 | KontposbHas pabora o teme "Ilnomanp" 1
S | TomyromoBast KOHTPOIbHAS paboTa 1
6 | Kourponsuas pabora no teme "Teopema ITudaropa u Hauana Tpurosomerpun’” 1
7 | KonTponbHas paboTa 1o TeMe "YTIIbI M 4eThIPEXYTONIBHUKH, CBA3aHHBIE C OKPYXKY OCEBIO
8 | Wrorosas koHTpoNbHAs paboTa 1

9 KJIace



Ne Tema Yac
Bl
1 | Bxoanast KOHTpOJbHas paboTa 1
1 | Kontponsuas pa6ora 1o Teme "Pernenne TpeyroasHHKOB" 1
2 | KonrponpHas pabota o teme "Tlono6ue TpeyroasHIKOB" 1
3 | KourponbHas pa6ota 1o teme "Meros KoopauHaT" 1
4 | TlomyromoBasi KOHTpOIbHAs paboTa 1
S | KonTpompHas paboTa o Teme "BekTopsr" 1
6 | KonrponsHas o Teme "JImHa OKPYXKHOCTH ¥ IIOMAb Kpyra" 1
7 | UtoroBas KoHTpoJibHAs paboTa 1
«Teopus BepoOATHOCTEI»
7 kJ1acc
No Tema Yacel
1 | Ipaxtuyeckas pa6ota 1o Teme "VI3Bnedenre HHGOPMALMH U3 gUarpaMM U Tadmu, luct
2 [IpakTuueckas padorta o teme "OnucaTenbHas CTATUCTHKA: TpaKTUYecKas pad yra"l
3 | 0606 1
0011IeH1E, KOHTPOJIb
4 | TIpaktnueckas pabora o Teme "CiydaitHas H3MEHYNBOCTH" 1
5 | TIpakTuyeckas paboTa o TeMe "BeposTHOCTB M YacToTa cirydaitHoro cooprtusa”| 1
8 KJ1ace
No Tema Yacel
1 | Ipaxtrueckas pabota mo Teme "BeposSTHOCTD CTydaifHOro cOOBITHS" 1
2 | TIpakTnyeckas pabora o TeMe "PaccenBanue naHHBIX" 1
3 | KonTponsHas paboTa o Teme "OmucaTensHas CTATHCTHKA" 1
9 KJ1ace
No Tema Yacel

HTorosast KOHTpOJIbHAS paboTa 1

0JIb3



Y4eOHO-MeToAuYeCKoe U MATePHATbHO-TEXHHYECKOe o0ecreyeHne
00pa30BaTEeIbLHOTO Mpolecca

Jlurepartypa

1) Anredpa. 7 wmacc. B 2 u. VYyeOHoe mocoOue uIig ydamuxcs
o011e00pa3oBaTeNIbHBIX ~ OpraHu3anuii  (yrinyOonéHHeli  ypoBeHb)/ A.l.
Mopakosuu, H.I1. Hukomaes-11-e uzn.- M.: «Muemo3unay, 2019

2) Anrebpa. 8 wmacc. B 2 4. VYyeOHoe mocoOme JUIS  ydarmxcs
o0mieoOpa3oBaTenbHbIX  OpraHu3anuil  (yrayOnéHHeiii  yposenb)/ Al
Mopakosuu, H.I1. Hukomaes.-17-e uza.- M.: Muaemosuna, 2020

3) Anrebpa. 9 xmacc. B 2 4. VYueOHoe mocobume IS ydalIuxcs
oOmieoOpa3oBaTeNnbHbIX OpraHu3anuil  (yriyonéHueii  ypoBenb)/ A.l.
Mopakosuu, H.I1. Hukomaes.-14-e uza.- M.: Muemo3una, 2020

4) Aranacsu JI.C., byry3os B.®., Kagomues C.b. u ap., 'eomerpust 7-9 mns
o011eo0pa3oBaTeNIbHBIX YUpexkaeHui,8-¢ u3a. —M.: [Ipocsemenue, 2018

JlonoiHuTe IbHAS y4eOHasl JIUTepaTypa

1) Apramonona JI. M., Kanamnukosa A. I'., Jloarux T. M., Koznosa T.

A., Kpasen O. M., Apytkuna T. B., [logonsu E. B. Anre6panueckue

npeoOpa3zoBaHus U rpa@uku QyHKIMI: HTHIUBUAYAIbHBIC 3adaHUs IS 8

kiacca ymies HI'TY: Hosocubupck: M3a-s8o HI'TY, 2009.
2) Kanammnukosa A. I'., lonrux T. M., Koznosa T. A., ITogonsH E.

B., Spytkuna T. B. OGo6m1aroiiiee moBTOpEeHNE: TUMIOBOM pacyeT st 9-ro

knacca Umxkenepnoro muues HI'TY: HoBocubupck: Uza-so HI'TY, 2010.
3) I'eometpus. 8-9 knacc. JlononHuTENbHBIC TaBbl K yueOHUKY, ATaHacsH JI.

C. ,byry3oB B.®. , Kagomues C.b. , FOnuna N.W. , lllectakos C.A.,

[IpocBemenne/burom, 2021 r.

KomMnboTepHble W HHGPOPMANMOHHO-KOMMYHUKATHBHbIE CpPeACTBA

o0yueHust

— Maremaruka: Anre6pa. 7 kiacc. DIEKTPOHHOE MPUIIOKEeHUE K yueOHuKy A.l.
Mopakosuu (CD)/®I'OC.

— Maremaruka: Anrebpa. 8 kiacc. DIEKTpOHHOE MPUIIOKEeHHE K yueOHuky A.T.
Mopakosuu, H. I1. Hukonaes. Yranyonennoe uzydenue. (CD) /OT'OC.

— Maremaruka: Anredpa. 9 kimacc. DJIeKTPOHHOE MPHIIOKEHUE K yueOHuKy A.l.
Mopakosuu, H. I1. Hukonaes. YrayonenHoe uzyuenue. (CD) /OT'OC.

— Maremaruka: ['eomerpus 7-9 knacc. DJIEKTpOHHOE MPHUIIOKEHUE K YyUYEOHUKY
Aranacsina JI.C.
http://catalog.prosv.ru/item/21818.


https://lbz.ru/authors/192/3118/
https://lbz.ru/authors/192/3118/
https://lbz.ru/authors/193/10822/
https://lbz.ru/authors/201/10823/
https://lbz.ru/authors/218/10825/
https://lbz.ru/authors/215/10824/
https://www.labirint.ru/pubhouse/1793/
http://catalog.prosv.ru/item/21818

TexHuuyeckue cpeacrsa

[IepcoHanbHBIN KOMIBIOTED C IPUHTEPOM

WNHTepakTuBHAs 10CKa

MynbTUMETUIHBIN TPOEKTOP

M®YV (ckanep, NpHHTEP, KCEPOKC)

AKyCTI/I‘ICCKaH CHCTCMa

KonnyecTBO KOJIOHOK 21IT.

JJ1eKTPOHHBbIE 00pa3oBaTeIbHbIE PecypChl

HanmenoBanue o0pazoBaTeibHOTO
pecypca

DIIEKTPOHHBIN aJIpec

Enunas xomnekus qudpoBbIxX
o0pa30BaTeNIbHBIX PECYPCOB

http://school-collection.edu.ru

denepanbHbI HHCTUTYT
MearOTHIECKUX H3MEPEHUH.
V4yeOHO-MeTOTNUECKNIT KOMILJIEKT
o reomeTpun 115 5-11 kiaccos.

https://fipi.ru/
http://geometry2006.narod.ru

Maremaruka. Komnsrotep.
O6pazoBanue.

http://www.mce.su

Maremaruueckue 3toasl. Ha caiite
MPEJICTABIEHBI ATIObI,
BBITNOJIHEHHBIE C UCTIOJIb30BAHUEM
COBPEMEHHOW KOMIIBIOTEPHOU 3D-
rpaduKH, YBJIEKATEIbHO U
MHTEPECHO PACCKA3BIBAIOIINE O
MAaTEMATUKE U €€ MPUITOKECHUSX.

http://www.etudes.ru

Bceepoccuiickue THUCTaHIIMOHHBIC
ABPUCTUUYECKHE OJIMMITUAJIBI 110
MaTeMaTHKeE.

https://eidos.ru/event/olymp/

Tectuposanwue online: 5-11
KJIACCBI

http://www.kokch.kts.ru/cdo

MOCKOBCKHI LEHTP HENPEPHIBHOTO
MaTeMaTU4eCcKoro 00pa3oBaHUs

http://www.mccme.ru

BupryanpHas 1mkoJsia FOHOTo
MaTeMaTHKa.

http://math.ournet.md/indexr.htm

10.

bubnnoreka 3MeKTPOHHBIX Y4eOHBIX
MoCcOOMii M0 MaTeMaTuKe

http://mschool.kubsu.ru

11.

Bces 9JICMCHTAapHasa MaTCMaTHKa.

http://www.bymath.net



http://school-collection.edu.ru/
http://geometry2006.narod.ru/
http://www.mce.su/
http://www.etudes.ru/
http://www.kokch.kts.ru/cdo
http://www.mccme.ru/
http://math.ournet.md/indexr.htm
http://mschool.kubsu.ru/
http://www.bymath.net/




