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IosicHuTeNLHAA 3aNIUCKA

Hacrosmas mporpamma paspaboTtana B COOTBETCTBUU ¢ DenepaabHbIM 3aKOHOM OT
29.12.2012 1. Ne273- ®3 «O6 obpazoBanuu B Poccuiickoit denepanun», Ha OCHOBaHUH
®enepanbHOTO  00pa30BaTEIBLHOTO CTaHJApTa OCHOBHOTO 0OIIero o00pa3oBaHus,
YTBEPKIAEHHOrO npuKa3zoM MunucrtepcTBa npocsemenus PO or 31.05.2021 Ne 287, ¢
TpeboBaHusIMM  OCHOBHOM ~ 00pa3oBaTENbHOW MPOrpaMMbl  OCHOBHOTO  OOWIETrO
oOpazoBanus (5-9 knaccel), yrBepxkaéHHON npukazoM aupekTopa ot 30.07.2023 r. Ne
147
1. CpenctBoMm peanuzaii paboueld MporpaMMbl Kypca BHEYPOUHOH NESITEIbHOCTH  «
MaremMaTHKka B 3a/1a4ax ¥ YIPOKHCHHUIX» SIBIIAIOTCS yueOHbIe mocoous ([Imutpuesa H.JI.
«COopHUK 3a71a4 110 asiredope», yueoHoe nocodue 11 yuamuxcs 8-9 ki., boposuuu, BITK
2015.-36c¢.

2. MunaeBa C.C., KomecamkoBa T.II. «TumoBbie TecroBble 3amanms i [MIA mo
Matematuke B 9 kiaaccen, M., U3natenncTBo «9K3ameny, 2017. - 62c.
3. COopHHUK 3aJaHMM ISl TIPOBEJACHHS IMHMCBMEHHOIO 3K3aMeHa 1o anredpe 3a Kypc
ocHoBHOM mikoJbl. 9 knace /JI.B.Ky3nenosa, E. Abyunmmus, C.b.CyBopoBa. M., [lpoda,
2016.-192c.
JUTSL YUUTEIIA:

1. biunkoB A.Jl., biunkoB 0. A. «I'eoMmeTpuyeckue 3amauyu Ha TOCTPOCHHE
MIITHMO, M., 2015r.

2. baunkoB A.Jl., bimakoB FO.A. «YuuMmcs pemaTte 3aJadyd 10 TE€OMETPUHY,
MIITHMO, M., 2015r.

3. Tamuukuit M.J1., AM.I'onsaman, JI.W.3BaBuu «COOpHUK 3a1ay 1o anredpe
8-9%, M. «IIpocsemenuey, 2014r.

4. P.K.TI'opaun, «I'eomerpus. [Tnanumerpus 7 — 9. 3agaunux», M., «Ipoda», 2016r.

5. lleBkun A.B. «TekcToBble 3ajaud B IIKOJBHOM Kypce MaTeMaTUkKu», M.,

[Menaroruueckuit yauepcutet, «[lepBoe ceHTsiOps», 2016r.)

MecTo nnpeMeTa B Y4€OHOM ILJIAHE

1 ron, 34 yaeOHbIX Henmenu, 34 daca (1 3ansTHe B Heaeno 1o 1 Jacy)
Ilesb 1 3a124m.

CopelicTBOBaTh YCHEIIHOMY MPOXOXKACHUIO TOCYaPCTBEHHOM UTOTOBOM aTTECTalUU
o matematuke B popme OI'3, hopMUPOBAHUIO Y IIKOJIBHIUKOB HAYYHOTO BOOOpaKEHUS
M UWHTEpeca K W3YYCHHI0 MaTEMaTHUKH, Pa3BUTUIO y OOyYaIOIIMXCS WHTYHUIUH,
(GbopMaIbHO — JIOTUYECKOTO0 U aJTOPUTMHUYECKOTO MBINIJICHUS, TOHUMAaHUS CYITHOCTH
MPUMEHSEMBIX ~ MaTeMaTHYeCKHX  Mojesield, (OPMUPOBAHUIO  TMO3HABATEIILHOMN
AKTUBHOCTH.

[ToBBICUTE pe3yIbTATUBHOCTh O0YUEHUS MaTeMAaTHKE, CO3/IaTh CUTYAIIUIO yCcTieXa MpH
cnaue OI'D.

Co3zpaaTh ycia0BUs )1l pa3BUTHUS JIMYHOCTU U (POPMUPOBAHUS KITFOUEBBIX KOMIIETCHIIUM
00yJaroIMXCs:

e (opmupoBaHHE YMEHUI PEIIATh 3a/1a4U «00s3aTEIBHOTO0 MUHUMYMay Moyiei OI'9;
® pa3BUTHE HHTEpeca K MATEMaTHKE U PEIICHUI0O MaTeMaTUYECKUX (B TOM YHCIIE

MPAaKTUYECKHX) 3a/1a4;




e (opmupoBaHHe MPEACTABICHHUIN O MOCTAHOBKE KilacCU(pUKAIMK, TPUEMaX U METOJaxX
pelIeHNs MaTEMAaTUYECKUX 3a]1ay;

® COBEpUICHCTBOBAHWE 3HAHWM TMyTeM pelIeHHs 3a7ad 3a paMKaMu ydeOHoOU
MIPOrpamMMBbl;

® CO3/laHME CHUTyallMd YCHEUIHOCTH B OOYYEHUU MpPU JOCTHKEHUM KOHKPETHBIX
MOJIOKUTEIIbHBIX PE3YJIbTATOB.

3aHATUS  1I€JICHANIPaBJICHHO TOTOBAT OOYyYalOIIUXCA K cllade  OCHOBHOTO
rocyaapcTBeHHOro sk3amena (OI'9), cnocoOCTBYIOT pa3BUTHIO U MOJIEPKKE UHTEpeca
yYallluXcsl K JIEATENbHOCTH JAHHOTO HAMNpPAaBJIEHUS, JAIOT BO3MOXKHOCTh PACIIMPUTH
3HAHUST M YMEHMs, T[OJy4YeHHbIE B TIpoliecce y4eObl, CO3[al0T YCIOBUS IS
BCECTOPOHHEr0 Pa3BUTHUS JIMYHOCTA. OHU TAKKE SIBISIOTCA MCTOYHUKOM MOTHBALAU
yueOHOM NesTeNbHOCTH YUalIuXcs, Jal0T UM TIyOOKHI SMOLIMOHAIIBHBIN 3aps/l.

[Iporpamma cocTaBiieHa ¢ YYETOM BO3PACTHBIX OCOOCHHOCTEH U ypOBHS
MOATOTOBJIICHHOCTH YYAalllUXCS, OHA HAIpaBJieHA HA Pa3BUTUE M TOBBILIEHUE YPOBHS
MPEAMETHBIX PE3YyJIbTAaTOB MO MPEAMETY MaTEMaTHKa, JOTMYECKOI0 MBIIUICHUS, YMEHUI
U CIIOCOOHOCTEHN 00yYaromuxcs.

[ToaroroBka k OI'D cnocoOGCTBYeT (OPMHUPOBAHUIO TAKMX KAYECTB JUYHOCTU Kak
LEJIEYCTPEMIIEHHOCTh, HACTOMYNBOCTh, BHUMATEIBHOCT.

B nponecce BeneHus mporpaMMbl 0co00€ BHUMaHUE o0pallaeTcsl Ha pelieHue 3aaa4
«00s13aTenbHOr0 MUHUMYMay Tipu caade OI'D 1 Ha 0TpabOTKY CIOXKHBIX CUTYAIM TIPH
pelIeHny 3aaa4.

PykoBoguTenem mporpaMmbl MOAOMpAOTCS 3aJaHus TakKUM  00pa3oM, 4YTO
pacCMOTpPEHUE TMPEAIIECTBYIOIINX 3a/lad  BJIMSAET HA YCINEIIHOCTh  PELICHHUS
MOCJENYIOUMX. 3aJaud  MNOJO0MPAIOTCS HUCXOJ M3 KOHKPETHBIX BO3MOKHOCTEHN
YYAIIAXCA.

K HauanbHOI rpy1me OTHECEHBI 3a1a4M, CTABSIIME CBOEH LIEJIbI0 YCBOCHUE OCHOBHBIX
MaTeMaTUYECKUX MOHATUH, HEOOXOIUMBIX JUIsl pELIEHUs 3a/1a4 10 JaHHOU TeMe.

Crnenyromasi rpynma BKIOYAeT B ce0sl CleHHMANIbHBIE 33/1a4d, B MPOLIECCE PEIICHUS
KOTOPBIX YUYEHUKH 00paIllal0T BHUMAHUE Ha CBOIO JICSITENIBHOCTD 10 IOMCKY PELIEHus, a
HE OTBETa YaCTHOM 3aJ1aUM.

Ha 3aHsaTusax ywammecs 3HAKOMATCS € QIrOPUTMaMM PEIICHUs 3aJaHdi, Kak
000O0IIIEHHBIMU, TaK M YaCTHBIMH, MPETHASHAYCHHBIMU JIJI PEIICHUs 10 KOHKPETHOM
TeMe Kypca MaTeMaTHKU. B KOHIE 3aHATHS PYKOBOAUTEIb PEKOMEHIYET 3aHSATHS IS
CaMOCTOSITEJIBHOTO PELICHHUS.

AKTYaJIbHOCTH POrPaMMBbI

3HaUYCHWE MATEMATHKH B IIKOJIBHOM OOpa30BaHUU  OMPEICIACTCS  POJIBIO
MaTeMaTHYeCKOW HAayKHW B JKU3HU COBPEMEHHOTO OOIIECTBA, €€ BIUSHUEM HA TEMITBI
Pa3BUTHS HAYYHO — TEXHUYECKOTO Tporpecca.

CornpanbHble 1 9KOHOMHYECKHUE YCIOBHS B OBICTPO MEHSIOIIEMCS COBPEMEHHOM MHPE
TpeOyIOT, YTOOBI HBIHENTHUE BBIMYCKHUKH TOJYYHJIN I[EIOCTHOE KOMIETEHTHOCTHOE
oOpa3zoBanne. KOMIETEHTHOCTHO — NEATEIBHOCTHBIM TOIXO0J MOXKET IOATOTOBUTH
YeJIoBeKa YMEJIOro, MOOMIJIBHOTO, Biajecioiiero He Habopom (hakToB, a crocodaMu U
TEXHOJIOTHSIMU MX TIOMYYEHHUS, JIETKO aAalTHPYIOMIErocss K pa3IudHbIM KU3HEHHBIM
CUTYaIIHSIM.



AxmyanvHocms 4 HO8U3HA JTAHHOW MPOTPaMMBbl OMPEIENSIETCs, MPEXKAE BCEro, TEM,
YTO MaTeMaTHhKa SBJISETCS OMOPHBIM MPEIMETOM, OOECNEYMBAIOIIUM H3y4Y€HUE Ha
COBPEMEHHOM YpPOBHE psjla APYrHMX JUCHUIUIMH, KaK €CTEeCTBEHHbIX, TaK H
I'YMaHHUTAPHBIX. JlonomHuTENBHOE (BHEYpOUYHOE) oOpa3oBaHue o
MaTeMaTHKe MeIaroruyecky 1eecoo0pa3Ho, TaK KaK Yy MHOTUX O0YyYaroluXcsl CHUXKEH
MO3HABATENbHBI WHTEpec K mnpeaMery. Ha ypokax He Bcerga ymaaercs
WHANBUAYAIU3UPOBATh Ipolecc OO0ydYeHHUs, IMOKa3aTb HECTAHJAPTHBIE CIIOCOOBI
pelieHus 3aJlaHuid, pacCMOTPETh 3a/1a4d MOBBIIIEHHOIO YPOBHS CIOXHOCTH, BOIIPOCHI,
CBSA3aHHBIE C UCTOpHUENH MaTeMaTUKU. Ha ypokax HET BO3MOXHOCTH yIiTyOUTh 3HAHUS 11O
OTJIETIbHBIM TEMaM IIKOJIBHOTO Kypca.

[lenecooOpa3Ho mpoBeneHne paboOThl MO MpeAMETy B paMkax IIporpammsl, rae
00JbIlIe BO3MOXKHOCTEH ISl PAaCCMOTPEHHUsS psda BOIMPOCOB, HE BCEr/la CBSI3aHHBIX
HEMOCPEJICTBEHHO C OCHOBHBIM KypCcOM MatemaTuku. [Iporpamma BHEypOUYHOTO Kypca B
9 Kiacce akTyajgbHa CErOJIHA €UIe€ M MOTOMY, YTO MO OKOHYAaHUU OCHOBHOM IIKOJIBI
KaXJIOMY yYeHUKY npeacTout caada OI'D mo maTeMartnke, onpeiesieHHe ¢ JadbHEUINM
BBIOOPOM TPOJODKEHUST 00pa3oBaHus, ciada EI'D re 3a orpaHWYeHHBIM BPEMEHHOMN
MHTEpBaJ HEOOXOIUMO CIPABUTHCS C HE BCerjJa CTaHAAPTHBIMHU 3agaHusiMud. OT
konuuecTBa 0amwioB 3a OI'D u EI'D o marematuke 3aBUCUT BO3MOXKHOCTH B MTOJTyYCHUHU
JanbHEIero oopa3oBaHusl.

Oco0eHHOCTH IPOrpaMMBbI

JlanHasi mporpamma SIBJSIETCSI TPAKTUKO — OPUEHTHUPOBAHHOW, OOBEAMHSIET B cebe
BONPOCHI TEOPETUYECKOW W TPAKTHUECKON TOATOTOBKM OOYYAIOUMUXCS IO KypCy
MaTeMaTUKd OCHOBHOro oOmero oOpa3oBaHusa. lleneHanpaBieHHO TOTOBUT K
MIPOX0KJIEHUIO IOCYTapPCTBEHHON UTOroBOM arrectauuu B popme OI'D.

Bo3pacrt o0yuaromuxcsi, y4YacTBYWIIHMX B peaju3amuy MporpaMmbl
15 — 16 net, oOy4aronuecs 9-x KiaccoB 001c00pa30BaTEIbLHBIX YUPSKICHUH.

DopMBbI U PEeKUM 3AHATHI.
[Iporpamma npenycmaTpuBaeT pa3iandHbie GOpPMbI U METOJIbI pabOTHI:
® TPYIINOBBIE 3AHATHS: TCOPETUUECKHUE, TPAKTUUECKUE;
® VHIWBUIyAJIbHBIC 3aHATHS: KOHCYJIbTaIUs, paboTa C JIOMOJHHUTEIbHON
JIATEPATYPOU, HICTOUHUKAMU VHTEpHET pecypCcoB; UHAMBUAYAIbHbIE 3aJaHUS Ha
JIOM.
OcHOBHOI1 (hOpMO¥ 3aHATHI SIBISIETCS TPYNIIOBOE YU€OHO — MPAKTHYECKOE 3aHSTHE.

I[lnanupyembie pe3yabTaThbl 0CBOEHHA Y4eOHOI0 Kypca.
B pesynbrare ocBOeHUS COAEpKaHUsI JOTOTHUTEIHHOM TPOrpaMMbl TI0 MaTEMAaTHUKeE,
oOy4aroruecs: J0HKHBI JJOCTUTHYTH CIICTYIOIIETO YPOBHS Pa3BUTHS:
® yMeTh pelIaTh 3aJa4u «00s3aTeIbHOI0O MUHUMYMa» BCEX Mojyiei («Anredpay,
«I"eomeTtpust», «PeanbHas maremaTtuka») OI'D;
® COCTaBJIATH IJIAHBI PEIICHUS KOHKPETHBIX 33/1a4 U aJITOPUTMBI PACCYKIECHUHN st
Pa3TUYHBIX TUIIOB 3a/1a4;
e paboTraTh ¢ TEKCTOM  3aJaud, HAXOJWTh CKPBITYO  HWHGOPMAIIHIO,
TpaHCHOPMHUPOBATH TOJIYICHHYIO HHPOPMAIIMIO U3 OJTHOTO BHJIA B IPYTOM;



e COCTaBIATh 00OOLIarOIIME TAaOJIMLBI TEOPETUYECKOr0 MaTepuala K 3ajadam Io
pPa3HBIM TEMaM;
® [IPEICTABIIATH HATIIAIHO CUTYAlMIO, pACCMAaTPUBAEMYI0 B KOHKPETHOM 3a7ade B
BHJIE KPATKOM 3alIMCH, CXEMBI, PUCYHKA, YEPTEKA,
® HCIIOJIB30BAaTh MaTEMAaTUYECKHE MOJEIIH, IOHUMAs UX POJIb B TEKCTOBBIX 3aa4aX;
® HAXOAWTHh O0Ollee B MOAXOJAaX K PELICHUIO 33Jad B pa3MYHbIX BHUAAX, IO
pa3IMYHBIM TEMAaM;
® [UCIOJb30BaTh YK€ PELICHHBbIE 3alayd Il YTOUYHEHMS] U YIIIyOJICHHS CBOUX
3HAHUIM;
® [POBEPATh MATEMATUYECKUN CMBICII PELICHUN.
OneHka NpeIMETHBIX Pe3yJbTaTOB 00YYaIOIIUXCS MOCIIE U3yUYECHHs] HECKOJIBKUX 3a]1a4
KaX/0r0 MOAYJsSl — IMPOMEXYTOYHas IpakTudeckas (tecroBas) pabora. Ilo uroram
U3y4eHUs1 MONyJI — 3a4eTHas padota B popme OI'D.

Conep:xkanue y4eOHOro Kypca
Yucna u evruucaenus. Yucnosvie 8vipadceHusl.

[loHsiTHE HATYypalbHOTO 4YHWCJA, YHUCIOBOM Jyd, KOOpJAMHATAa TOYKM Ha JIyde,
necsaTuyHas cucrtema cuucieHus. CBoicTBa JenuMocTd. lIpusHaku aenuMocTH.
[Ipocteie u coctaBHble uncina. Jlenmurenu u kpatHeie. [lonarue npobu. Haxoxxnenue
4acTH OT LIEJIOro M I1esnoro mno ero yactu. HarypanbHble yucna u poOu. OCHOBHOE
cBoiicTBo npoOu. IlpuBenenwe pApobeit k oOmemy 3HameHaTento. [loHsTus
HEMpaBWIBHON © cMmemanHoi napoou. IlpeoOpazoBaHue HeENmpaBWIBHOW JpoOuU B
cMelnIaHHyo U Haooopot. CpaBHeHue Apoodeit. [lonstue necsatuanoit qpodu. Croxenue
1 BBIYMTAHHUE NECATUYHBIX IpoOeil. [lemeHne W yMHOMKEHHE AECATUYHOM ApoOu Ha
HaTypaJbHyl0 cTeneHb uuciaa 10. YMHOXeHHME pAecaTHYHBIX JpoOei. JleneHnue
AeCITUUHBIX ApoOel. [IpuOmk€HHbIE BBIYMCIECHUS C JACCATUYHBIMU JPOOSIMH.
[IpeoOpazoBanue necATUYHBIX APOOEii B OOBIKHOBEHHBIE M HA00OPOT.

Aneebpauueckue 8vlpaxicenusl.

CrnoxxeHue M BbIUMTaHHE ApoOEi ¢ OJMHAKOBBIMU 3HAMEHaTeNlssMU. Brruucienue
3HAUYCHUN YUCIIOBBIX BHIPAXKEHHH (CO CKOOKamMu 1 0€3 HUX) Ha OCHOBE 3HAHMSI TPABUJIA O
MOPSIIKE BBIMOJHEHUS! JCMCTBUI M 3HAHUS CBOMCTB apU(PMETUUYECKUX Oleparuil.
Cnoxenne apooeil. CBolicTBa cioxeHusi. Boiuntanue apoOeil. YMHOxkeHUE IpoOei.
CgoiicTBa ymHOXeHus. [{enenue nqpooOeii. ClioxkeHue U BHIUUTAHUE CMEIIaHHBIX TpoOeii.
YMHOKEHHUE U JIeJIEHHE CMEIIaHHbIX Ipo0ei. ApudMeTruyeckue onepanuu Haj [eJIbIMU
YuCIaMH, 3aKOHbl omnepauuii. OTpuuarenbHble ApoOu. PanuoHanbHbIE YHCTA.
N300pakeHne paliMOHaIbHbBIX YHCEI Ha YUCIOBOM OCH. Apr(pMETHUYECKUE OTIepalluy Ha/l
palMOHAIBHBIMUA ~ YMCIAMH, 3aKOHBI omepauuid. beckoHeuHble TEpHOIUYECKUE
aecsiTUuHble  ApoOu.  beckoHeuHble  HEMEPUOAMYECKHE  JECATUYHBIE  JIPOOH.
Uppanmonansubie uncna. JleiictButenbHble yucia. M3o0paxkeHue ACHCTBUTEIHHBIX
4yycell Ha 4KMCiIoBOM ochu. KBampar cymMMbl, KBaapaT pa3HOCTH. BelieneHue mOIHOro
kBaapara. Kyd cymmel, ky0 pasHoctu. PazHocts kBajpaToB. PasHOCTh M cymMMa KyOOB.
Pa3noxenue mHorouneHa Ha MHOXuTenw. [loHsATHE O TOXIECTBaX M METOJAX HX
J0Ka3aTeIbCTBA.

Ypaeuenus u nepasencmaa.

JIuHeliHbIe YpaBHEHUS, METO UX perieHus. CUCTEMBI IBYX JIMHEMHBIX YPABHEHHM C

JIBYMSI HEU3BECTHBIMU, UX PELIEHNE METOAOM MOJCTAHOBKH U METOJIOM alIre0pandeckoro



CIOKEeHMSl ypaBHEeHMH. ['paduueckuil MeTOJ pEIIeHUS CHUCTEMBbI JBYX JIMHEHHBIX
YPaBHEHHI C IByMSI HEM3BECTHBIMU. PellIeHHE TEKCTOBBIX 33/1a4 € MOMOUIBIO JIMHENHBIX
ypaBHeHH u cucteM. KBaapartHelii TpéxuneH. HenonHble KBagpaTHblE ypaBHEHUS.
dopmylia 4yl KOpHEW KBaApaTHOro ypaBHeHUsA. Teopema Buera. Pemenne TeKCTOBBIX
3a/1a4 C MOMOUIBIO KBAIPATHBIX ypaBHEHUU. Llenble panmoHanbHble YPABHEHUSA: METOI
PA3JI0AKEHUS] HA MHOXKUTENM JIEBOM YAaCTH MPU HYJEBOW IMIPABOM YaCTH U METOJ 3aMEHBI
HEU3BeCTHOro. /[poOHbIE ypaBHEHUS, CBEACHUE K LIEJBIM YPABHEHUSAM U HEOOXOIMMOCTh
IpOBEpKH. PeleHne TEKCTOBBIX 3a1ady C IOMOIIBI PANMOHAIBHBIX YpPAaBHEHHU.
Cucrempl parlioOHATBHBIX YPABHEHUN W OCHOBHBIE MPUEMBI WX pemieHusl. | padhuaeckwii
METOJl PELICHMsS] CUCTEM YypaBHEHHU. PeleHne TEKCTOBBIX 3a7a4 ¢ MOMOIIBIO CHUCTEM
pauMoHaIbHbIX ypaBHEHUI. CpaBHEHHE uKcell. YNCIIOBbIE HEPAaBEHCTBA U UX CBOMCTBA.
ITonsiTne o poka3arenbCTBE HEpaBeHCTB. HepaBeHcTBa ¢ mnepemeHHON. Pemienue
JMHEWHBIX HEPABEHCTB M MX CHUCTEM. PelieHue KBaJapaTHbIX HEpPaBEHCTB. PemieHue
pPAallMOHAIIBHBIX HEPABEHCTB METOJIOM HMHTEpPBAIOB. CHCTEMBI W COBOKYIHOCTH
palLMOHAJIbHBIX HEPABEHCTB.

Yucnosvie nocnedosamenbHOCHU.

Onpenenenus, O0Ka3aTelIbCTBA, AKCUOMBI M TEOPEMBI; CIEACTBUS M3 TEOPEM.
[lonsiTue 00 akCMOMATHKE M AKCMOMAaTUYECKOM IOCTpO€HHMU TreoMmeTpuu. llonsatue
YK CIIOBOM MOCIIEI0BATEIbHOCTH. ApudmMeTryeckas nporpeccus, €€ OCHOBHbIE CBOICTBA.
['eomeTpuueckass mporpeccusi, €€ OCHOBHBIE CBOMCTBAa. beCKOHEUHas reoMeTpuyecKas
IPOTPECCHS CO 3HAMEHATENIEM, MEHBIIMM II0 MOJYJIIO €IWHMIBL. PemeHue 3amad Ha
IIPOTPECCHH.

Dyukyuu u epaguxu.

OcHoBHble TOHATHA. I'paduxu (yHkimit. OyHkmuu y=kx+b, y=x?, yzg, 170.
cBoiictBa u rpaduku. KBagparnunas ¢yHkuus, e€ mpeoOpa3oBaHHE C TMOMOIIBIO
BBIJIEJICHUS TOJHOrO KBaapara. I'pabuk (yskumm y=ax’. [lapamienspHblii mEepeHOC
rpaduka B10JIb KOOPAUHATHBIX oceil. [locTpoenue rpaduka kBaapaTUIHOU PYHKITHH.
I'eomempuueckue guzypuvl u ceoticmaa.

Touka, npsimMasi, IOCKOCTh. JIyd, OTpe30K, JoMaHasi, MHOTOYTrOJIbHUK. [loHATHE O
BBIITYKJIOW reomeTpuueckoil ¢urype. Yromn, Ouccektpuca yria. CMeEXHBbIE YIJIBL.
IlonATHE O TPEXTPAHHOM M MHOTOI'PAHHOM YTIJIaxX.

TpeyeonvHux.

TpeyronpHuku. CBoilicTBa WX CTOPOH M yriaoB. Meaumana u OuccekTpuca
TPEYTrOJbHUKA. MHOIOyrOJbHUKH, YIVIBI  MHOTOYTOJBHHKOB. 3HAaKOMCTBO  C
MHOTOTpaHHMKaMH. Pa3BEépTku MHOrorpanHukoB. [Iupamuzael. Teopema KOCHHYCOB H
TeopeMa CUHYCOB. Pelrenne TpeyroinbHuKOB. BelpaykeHne 1101may TpeyrojbHUKa yepes
JUIMHBI IBYX CTOPOH Y CHHYC yria Mexay Humu. @opmyia ['epoHa.

Mnoeoyzonvnuku.

[Tapannenorpamm. LlenTp cummeTrpun napamienorpamma. CBOHCTBA U MNPHU3HAKU
napauienorpamma. Teopema @aneca. CpemHsis JUHUS TpeyrojbHuka. PowmoO,
MPSMOYTOJIbHUK, KBagpaT. Tpamerus. Cpennsisi nuHus Tpaneruu. PaBHoOempeHHas
Tpaneuus. BrimcanHas W onuMcaHHash OKPYKHOCTH JUIsl TPEYroJIbHUKA. BrucaHHblE H
OINMCAaHHBIE  YETBIPEXYTOJIBHUKH, WX CBOMCTBA W  Npu3Haku. lIpaBuiibHBIE
MHOT'OYTOJIbHUKH, UX CBOMCTBA. CBSI3b MEXKy CTOPOHOM NMPABUIBHOTO MHOTOYT'OJIbHUKA



Y paauyCcamMy BIIMCAHHOW M OMMCAHHOW OKpY)KHOCTeH. [[yinHa okpyxHocTu. Ilmomans
IPaBUJIBHOIO MHOTOYTOJIbHUKA. [[0111aap Kpyra u ero yacrei.
OxkpyasrcHocms u Kpye.
OKpy»XHOCTb U €€ OCHOBHBIEC CBOMCTBA.
H3mepenue ceomempuueckux 8eIuduHm.

3HakoMcTBO ¢ IMomagiMu  Quryp. Ilnomans mnpsmoyronsHuka. I[lnomaau
MOBEpXHOCTEH Ky0a M TpSAMOYroybHOTO mapamenenunena. Teopema Iludaropa.
[Inomane TpeyrojapHUKa, NapajuienorpaMma, Tpaneuud. 3HAKOMCTBO € OOBEMaMu
¢buryp. Tpuronomerpuueckue PyHKIHUNA OCTPOTO YIJia, OCHOBHBIE COOTHOIICHUS MEXIY
HUMHU. PemieHne mnpsMOYTOJBHBIX TPEYTOJBHUKOB. TpUTOHOMETpUYECKHE (DYHKITUH
yraoB ot 0 1o 180°.

Cmamucmuxa u meopusi 6epoimHoOCmel.

Pemenue nornueckux 3aaad. Pemenne KoOMOMHATOPHBIX 3a/1ay C MTOMOIIBIO TTpaBuiIa
yMHOKeHUsS. HaxoxnaeHue BEpOATHOCTEM MPOCTEHUINIUX  CIAyYalHBIX  COOBITHIA.
CratucTuueckre XapakTepUCTUKU HAOOpoB uucesn. Talnuisl 4acToT (aOCONIOTHBIX U
OTHOCUTENbHBIX). [loHSITHE 00 WHTEpPBAIHLHOM METOJIC aHAJIM3a YHCIIOBBIX JaHHBIX.
['uctorpamma. Ilpocteitme GopMysibl KOMOMHATOPUKH: YKCIO COYETAHHM U YHUCIIO
pa3mMeneHuii. Ux npuMeHeHue NMpu HaXO0XKJICHUU BEPOATHOCTEN CITydailHbIX COOBITHH.
Tabauysl u ouazpammeoi.

Utenue Ttabmui u auarpamm. [IpakTudyeckoe MPUMEHEHHE JTAHHBIX JJISl PEIICHHS
3aaad. Pabara c rpadukamu u Tabiuiamu.
3aoauu na npoyenmeoi.

OtHomenune. JlemeHne yucna B AaHHOM OTHomeHuu. [Ipomopruu, OCHOBHBIE
cBoiictBa mnponopuui. Ilpsmas u oOpaTHas NPONOPUHUOHANIBHBIE 3aBUCUMOCTH.
IIpouenTel. HaxoxneHue MpOLEHTOB OT YUCJIA M YUCIA M0 U3BECTHOMY KOJIMYECTBY
IIPOLIEHTOB OT Hero. IIporeHTHOEe OTHOIIEHHE ABYX YUCEN. Y BEIUYEHNUE U YMEHBIICHNE
Yyyclia Ha JaHHOE KOJIMYECTBO MPOLEHTOB. Pelienne 3a1a4 Ha NpOLEHTHI.

MeTtoanueckoe odecrnevyeHune NpPOrpaMmabl.
B mnponecce peanmzanuyM JaHHOM NOPOTrPpaMMbl  MCIIOJB3YKOTCS TaKME METOJbI
oOy4eHHS:
® METOJ MPOOIEMHOTO 00YUESHHsI, C TOMOIIBIO KOTOPOTO yUaIIHecs MOIyqaroT
¢ J5TaJIOH HAYYHOI'O MBIIIJIICHHA
® MeToA YaCTUYHO-TIOMCKOBOM TeSITETLHOCTH, CHOCOOCTBYIOLIHI
CaMOCTOSTEIILHOMY PEIICHUIO MTPOOIIEMBI;
L4 I/ICCJ'ICI[OBaTGHBCKI/Iﬁ MECTOA, KOTOpBIP'I IIOMOXET IMKOJBHHUKAM  OBJIAACTH
criocobaMu permieHus 3a7a9 HeCTaHIaPTHOTO COJIePIKaHNUS;
® TIPAaKTHYECKHI METOJ] PEIICHUS 3a1aY.

HeoOxonumoe 060pyaoBaHrEe U OCHAIICHHUE:

MynbTUMEIHITHBIE MIPOEKTOP, WHTEpPaKTUBHAs JlocKa (v AKpaH),
JIEMOHCTPAIMOHHBIN IIUPKYJIh U JIMHEWKA, ydeOHast JOCKa, MEJL.

Junaktudeckoe oOecrieueHue: TPeHUpOBOUHbIe TecThl OI'D, pasHOypOBHEBBIC
3a/IaHus TI0 MOAYJISIM, MaTepHUAIIb JJIsl PEIETUIMOHHBIX 9K3aMEHOB.
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