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INOACHUTEJIBHAA 3AIIMCKA

[IporpamMa mo Matematuke aisi oOydarommxcst 7-9 KiaccoB pa3paboTaHa Ha OCHOBE
®dI'OC O0O. B nporpamme nmo MaTeMaTUKE YYTEHBI UJEU U MOJOKEHUSI KOHUEMIUU Pa3BUTHUS
MaTeMaTudeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpenqmeroM MaTeMaTHKH SIBISIOTCS (yHIAMEHTAJIbHBIE CTPYKTYpBl HAIEr0 MHpa —
IPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHHS (OT MPOCTEUIINX, YCBAUBAEMBIX B
HEMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX JJIsl pa3BUTHsI HAyYHbIX U
OPUKIAAHBIX uaei). MaremMaTHueckue 3HaHUSA O0ECHEeYMBAIOT ITOHMMAaHUE HPUHIMIIOB
YCTPOMCTBA M UCIHOJB30BAaHUS COBPEMEHHOM TEXHMKH, BOCHPUATHE U HHTEPIPETALUIO
COLMAIbHOM, DKOHOMUYECKOH, MOJUTHYECKOW HH(OpMAIH, Aal0T BO3MOXKHOCTH BBINOJHAThH
pacyeTbl ¥ COCTABIATh AITOPUTMBbI, HAXOAUTh U IPUMEHATh (OPMYIIbI, BIAJETh PAKTHUECKUMHU
IpreMaMM FeOMEeTPUYECKUX U3MEPEHUH U IOCTPOEHUH, YNTaTh HH(OPMALIHIO, IPEICTABICHHYIO
B BHJE TaONUI], AMarpaMM U TpadUKOB, XUTh B YCJIOBHAX HEONPENEICHHOCTH W TOHHMATh
BEPOSTHOCTHBIN XapaKTep CIIydaiiHbIX COOBITHI.

N3yuenune mareMaTHku (POpMUPYET Y 00YyHAIOLIMXCA MAaTEMATUYECKUNA CTUIIb MBIIIJICHUS,
HPOSIBIISIONIUICS B ONpEEe/IeHHBIX YMCTBEHHBIX HaBblkax. OOydaroliuecs OCBauMBAalOT TaKue
IpUEMbl U METOJbl MBIIUICHUS, KaK MHIAYKIUS U JAEAyKIUs, 0000IleHne M KOHKpeTH3alus,
aHaJM3 ¥ CUHTE3, KIaccu(UKaus U crucTeMaTn3anus, abcTparupoBanue U anajaorus. OObeKThI
MaTEMaTUYECKUX YMO3AKIIOYEHHUH, IpaBWJIa MX KOHCTPYUPOBAaHUS PACKPBIBAIOT MEXAHHU3M
JIOTMYECKUX MTOCTPOEHUH, CIOCOOCTBYIOT BBIPA0OTKE YMEHUs (hOpMyTupoBaTh, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXIECHMsSI, TEM CaMbIM pa3BUBAIOT JOIMUECKOE MbllieHue. M3yueHne MaremaTuku
obecrieunBaeT (HOPMUPOBAHHUE AITOPUTMHUYECKONW KOMIIOHEHTHI MBIIIICHUS W BOCIUTAHHE
YMEHMM [JI€HCTBOBaTb [0 3aJaHHBIM QJITOPUTMaM, COBEPILIEHCTBOBAaTb H3BECTHBIE U
KOHCTPYUpOBaTh HOBbIe. B mpoliecce pemieHus 3agay — OCHOBHOM y4eOHOM AeATeNnbHOCTH Ha
YpOKax MaTeMaTUKH — pa3BUBAIOTCS TBOpUECKAs U MPHUKJIAJAHAs CTOPOHBI MBILIUICHUS.

OOyyeHne MaTeMaTUKe JaeT BO3MOXKHOCTb pa3BUBaTh Yy OOYyYaroIIMXCS TOYHYIO,
palMOHATIBHYIO U MH(GOPMATUBHYIO PeUYb, YMEHUE OTOMpPATh Hanbosee MOAXOIAIINE SI3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelcTBa JUIsl BBIPAXKEHUS CYXKIEHUM M HarIsIHOrO UX
MIpEJICTaBICHMUS.

[Tpu u3yuyeHUH MaTeMaTUKH OCYILECTBISIETCS 00Ilee 3HAKOMCTBO C METOJIaMU MTO3HAHUS
JNENCTBUTENBHOCTH, MPEACTABIECHUSAMU O INPEAMETE M METOJaX MAaTEeMAaTHKH, UX OTIUYHUU OT
METO/I0OB JAPYTUX €CTECTBEHHBIX M TyMaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX HpPUMEHEHHUs
MaTeMaTHUKH JJIsl peLICHUs] HAYy4YHbIX U MPUKIJIAIHBIX 3a7au.

[TpropuTeTHBIMH LIETIMU O0yUEHUSI MaTeMaTHUKe B 7—9 Kiaccax sSIBISIOTCA:
(dbopMHpOBaHUE IEHTPAIbHBIX MAaTEMAaTHYECKUX MOHATHH (YMCIO0, BEIWYMHA, T€OMETpUUecKas
¢urypa, mnepeMeHHasi, BEPOSATHOCTb, (yHKIM), OOECHeunBarOIUX MPEEeMCTBEHHOCTh U
NEePCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus 00yqarOIINXCs;

MOJIBEJIEHHE O0YYaroIMXCS HAa JOCTYIHOM JUIsl HUX YPOBHE K OCO3HaHHWIO B3aUMOCBSI3U
MaTeMaTHUKHd M OKPY)KAIOLIero MUpa, MOHUMAaHHWE MaTeMaTHKH KaK 4acTh OOIIed KYJIbTyphl
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalIbHBIX W  TBOPYECKMX  CHOCOOHOCTEM  oOydaromuxcs,
MO03HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHUH, KpUTUYHOCTH MBIIIIIEHUS, HHTepeca
K U3Y4YEHHUIO MAaTEMaTHKU;

dopmupoBaHre (PYHKIMOHATBHON MaTeMaTHYEeCKONH IPaMOTHOCTH: YMEHHUSI PACIO3HABAThH
MPOSIBIICHUS] MaTEMaTHYECKUX MOHITUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B PEaTbHBIX HKU3HEHHBIX



CUTyallUsIX M MpPU HU3YYEHUU [PYIHX Y4eOHBIX MpPEeIMETOB, MPOSBICHHS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyITUPOBATh UX Ha S3BIKE MATEMAaTHKH U CO37aBaTh MATEMAaTUYECKUE
MOJIEJIM, IIPUMEHSTb OCBOEHHBII MaTeMaTHYECKHM ammapar [uid pelIeHUus IMPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATH U OLIEHUBAThH MOJyUYEHHBIEC PE3YIbTAThI.

OcHOBHBIC JTUHUU COJEPKAHMSI MPOrpaMMbl IO MaTemaTtuke B 7—9 kiaccax: «AnreOpa»
(«Anrebpanyeckue BBIPAKEHUA», «YPABHEHUsI U HEPABEHCTBA»), «DyHkumum», «l'eomerpus»
(«I'eomerpuyeckne QGUTYypsl U HMX CBOWMCTBa», «lI3MepeHHe TEeOMETPHUUYECKHX BEITUYMHY),
«BeposiTHOCTh ¥ cTatucTUKa». JlaHHBIE JMHUM Pa3BUBAIOTCA TMapalieIbHO, Kaxkaas B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJIHA OT JAPYTOil, a B TECHOM
KOHTAaKT€ U B3aUMOJCHCTBHH.

Copnepxanue mporpaMMmbl IO MaTe€MaTHKE, pacCIpeneleHHOe @0 rojaaM oOydeHus,
CTPYKTYpPUPOBAHO TaKUM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIPOCAM
oOyuJaroruecs: 00panianuch HEOAHOKPATHO, YTOOBI OBJIAJICHHE MAaTEMAaTUYECKUMU MOHATUSIMU U
HaBbIKAMHU OCYIIECTBIISIOCH IOCJIEN0BATEIbHO M MOCTYNATEIbHO, ¢ COOJIIOJEHUEM NpPUHLUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMSI BKJIIOYAJIUCh B OOILIYI0 CHCTEMY MaTeMaTHYECKUX
MpEeJICTaBICHUI O0yJaronuxcs, paciupss U yrayosss ee, oOpa3ys mpoYHble MHOKECTBEHHbBIE
CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wMartematuka SBISIETCS O0s3aTENbHBIM Y4eOHBIM
peMETOM Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. B 7-9 kimaccax mMareMaTHKa U3y4aeTcs
B paMKax CJIEIYIOIINX Y4eOHBIX KYypCcOB: «Airedpay» (BKIIOYas AIEMEHThI CTATUCTUKH U TEOPUU
BeposaTHOcTei) u «l'eomerpusi». [IporpamMmoii mo MaremMaTHKE BBOJUTCS CaMOCTOSTEIbHBIN
y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA.

OOmiee yucino yacoB JUId HU3y4eHUsT MareMaTuku (0a30BbII ypOBEHb) Ha YpOBHE
OCHOBHOT0 0011ero oopasoBanuss — 612 gacoB: B 7 kimacce — 204 gaca (6 4acoB B HEJCN0), B 8
kiacce — 204 yaca (6 yacoB B Hezien0), B 9 kimacce — 204 gaca (6 4acoB B HEJIEIIO).

CormacHo yueOHOMY TUIaHy B 7-9 Kjaccax u3y4aeTcss y4deOHBIM Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3lenbl coiepxaHus: «Huciaa U BBIUMCICHUS,
«AnreOpanyeckue BBIpaKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkiuu». Ha uzydenue
yueOHoro kypca «Anredpa» orsoautcsa 306 dacos: B 7 kinacce — 102 gaca (3 yaca B Hefiento), B 8
kiacce — 102 yaca (3 gaca B Hezgeno), B 9 kimacce — 102 ygaca (3 yaca B HEZIeINIO).

VYuebnsiit kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3feibl COJAEPIKAHMUS:
«['eomerpuueckre GUTypsl B WX CBOMCTBay, «l3MepeHHEe T€OMETPHUECKUX BEIUYHHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTtope», «J/IBUXKEHUS  IIIOCKOCTHY,
«IIpeobpazoBanus nomodus». Ha mzyuenue ydeOHoro kypca «l'eomerpusi» orBomutcs 204
yaca: B 7 kjacce — 68 dacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2 daca B He/eln0), B 9
KJacce — 68 yacoB (2 4aca B HEJIETIO).

B yueOHbII Kypc «BepoATHOCTh W CTAaTUCTHKa» BXOASAT paszaensl: «lIpencraBieHue
JaHHBIX M ONHCAaTeIbHAs CTAaTUCTUKa», «BeposaTHOCTHY), «DJEeMEHThl KOMOMHATOPHKN,
«BBenenue B Teoputo rpadony». Ha usyuenue ydeOHOro kypca «BeposTHOCTb M CTaTHCTHUKa»
orBoguTcs 102 yvaca: B 7 knacce — 34 vaca (1 gac B Henmeno), B 8 kimacce — 34 yaca (1 yac B
Heneno), B 9 kitacce — 34 vaca (1 4ac B Hezlemo).



COJAEP)KAHUE OBYYEHUA
YUYEBHBIN KYPC «AJITEGPA»
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, MEPEXOA OT OAHON (GopMbl 3amucu Apolel K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANIBHBIMU YHMCIaMu. PemieHne 3amad u3 peaibHOR
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJelieHHe, peoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX YnceN. [IpomenTsl, 3anich MPOIEHTOB B BUE APOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4ud Ha MPOILECHTHI, PELICHNUE 33aad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHnEe NPU3HAKOB IE€IMMOCTH, PA3JI0KEHNUE HA MHOXKUTEIIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auaredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IIpencraBieHune 3aBUCUMOCTM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpQXXECHUSI, IpaBUJIa MIPEOOpa30BaHUs CYMM U IPOU3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOTO YMHOKEHHMs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMCIIO KOPHEH JIMHEWHOrO YpaBHEHU,
pellleHue JIMHEHHBIX ypaBHeHHIl. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NEepeMeHHbIMH. PelieHue cucteM ypaBHEHHMH cIOCOOOM IOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrosiHue Mexny IByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papux ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne JTMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciia 1 BBIYUCICHUSA

KBanpartHblii kopeHb u3 uuncna. Ilonstue 00 wuppanmoHanbHOM uucie. JlecsaTuynbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolicTBa apupMETHIECKUX KBAJPATHBIX KOPHEH M MX



IPUMEHEHHE K IPeoOpa30BAHUIO YMCIIOBBIX BBIPRKEHUH M BbIUUCICHUAM. JleHCTBUTEIbHBIE
4HCIIA.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OcHOBHOE CBOHCTBO anreOpandeckoil apobu. CiioxkeHwue,
BBIYUTAHNE, YMHOXKEHHE, JeJCHUe aiaredpandeckux aApoOeil. PammonanbHble BBIpQKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme npoOHO-
palyoHaIbHbIC YPAaBHEHUS.

I'paduueckass uHTEpHIpeTalusl YpaBHEHUH ¢ ABYMS NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YpaBHEHUH C JBYMs IlepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEMHBIX YPaBHEHHU €
JBYMsI IIEPEMEHHBIMU.

Pemienue TekCTOBBIX 3ajay anreOpandeckuM CrocoOOM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Toustue ¢pynkuuu. OONaCTh ONpeesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CriocoObl
3amanus QyHKIUH.

I'padux Qynxmun. Yrenue cpoictB ¢(yHkimm 1no e€ rpaduky. Ilpumepsr rpaduxos
(GYHKLUH, OTpaXKAIOLIUX pealibHbIE IPOLIECCHI.

OyHKIMY, ONHUCHIBAIOIIKE NPAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|X|. I'padmueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBbIE YHCIA KaK OECKOHEUHbIE
JecsTHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXJIY  MHOXXECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHEHUE JEeMCTBUTENBHBIX 4HCeN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpa, JJIUTEIBHOCTH IPOILIECCOB B OKPY)KAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrjieHue Yuced.
[Tpukuaka v oLeHKa Pe3yIbTaTOB BEIYUCICHUM.

YpaBHeHUs1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3a/1aq
anreOpandeckuM METOIOM.



VYpaBHEeHHE C IBYMs TEpEeMEHHBIMH U e€ro rpaduk. PemieHune cucteM ABYX JTHHEWHBIX
YpaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHHe CHCTeM [BYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cterneHu. I'paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCcTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OAHOM IEpeMEHHOW. PemeHue cucrem JIMHEHHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

DOyHKUUHA

KBanparnunast ¢yHkius, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPITHHBI
napaboIIbl, 0Cb CAMMETPHH NapadoJIbl.

I'paduku Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = || u ux cBoiicrsa.

Yucii0BbIe NOCIEI0BATEILHOCTH U NPOrPECCUH

[ToHsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmynoit u hopmyoit N-ro dieHa.

Apudmerndeckass M reomerpuueckas — mporpeccud.  DPopmynbl  N-TO  4ieHa
apupMETUYECKON U FreOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBHIX N YJICHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMU Ha
KOOPJAMHATHOM INIOCKOCTU. JINHEHHBIN U 9KCIIOHEHIMAIBbHBINA POCT. CII0KHbBIE IIPOLICHTHI.

YYEBHBIN KYPC «TEOMETPUSI»
7 KJIACC

HavanpHple nmoHsTus reomerpuu. Touka, mpsimasi, OTpE3OK, Jiyd. Yron. Buasl yrios.
BeprukanbHsle M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOYrojbHUK.
[TapamienpbHOCTb U NEPNIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuu. [IpumMepsl cummeTpun
B OKPY’KAIOIIEM MUDE.

OcCHOBHBIE TIOCTPOEHHUS C TIOMOIIBIO LMPKYIsl M JuHeiku. TpeyronbHuk. Beicora,
MennaHa, OMCCeKTpHCca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyroibHUKU. HepaBeHCTBO TpeyrojabHUKa.

CpolicTBa W TpU3HAKM paBHOOEAPEHHOro TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPHU3HAKU MapajuIeNbHbIX NpsMbIX. CymMMa yIioB TpeyrojbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSMOYTOJIBHOTO TPEYroJIbHUKA,
NpOBEAEHHOW K runoreHyse. IIpu3Hakum paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
ITpstMOyTONBHBIN TPEYToJIbHUK € yriaoM B 30°.

HepaBeHcTBa B T€OMETPHUN: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O [UIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yrie U O0oNbIIei CTOpOHE TPeYronbHUKA. [leprneHIuKysp u HaKJIIOHHAS.

['eomeTpruueckoe MecTO TOYeK. buccekTpuca yria M CEepeiMHHBIN NEPHEHIUKYIAp K
OTPE3KY KaK Nr€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpyI, XOpAa W JuamMeTp, HMX CBOWcTBa. B3amMHOe pacmosioxeHue
OKpykHOCTH M npsmoil. KacatenbHas u cexymas K OKpyKHOCTH. OKpy>KHOCTb, BIMCAHHas B
yroJ. BincanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.



8 KUIACC

YerslpéxyronsHuku. llapamnenorpamm, ero nmpu3Haku M CBOMCTBA. YacTHbIE cCilydau
napajuiesaorpaMmmoB (MpsSIMOYTOJIbHUK, poMO, KBajapar), UX MPU3HAKU U CBoMcTBa. Tparenus,
paBHOOOKas Tparienus, e€ cBoicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meton ynBoenusi menuanbl. LlentpanbHas cummerpus. Teopema Daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroabHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKa.

[TogoGue TpeyroapHUKOB, KodduimeHT nomxodus. [IpusHaku mogoOus TPEyroJbHHUKOB.
[Tpumenenue moo0Ust PHU PEIICHUH MTPAKTUUECKUX 3a7au.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAH TPEYTOJbHUKA,
napajuieniorpamma, pom6Oa u tpanenun. OTHOIIEHUE IUIOMAACH MOAO0OHBIX QUTYP.

Brruncnenue miomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[ludaropa. Ilpumenenune Teopemsl [ludaropa npu pemieHMH MPAKTHYECKUX
3azad.

CuHyc, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsSMOYIOJbHOIO TpeyrojbHUuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuueckue GyHkuuu yrios B 30, 45 u 60°.

BrycanHbie U LIEHTpalbHBIE YIIIBI, YTOJ MEXKIY KacaTedbHOW M XOpAOW. YTl MEXIY
XOpJlaMd W CEKyIIMMHU. BriMcaHHble ¢ ONUCAaHHBIE YETHIPEXYTOJbHUKH. B3aumuoe
pacrioyioxxeHue IByX OKpyxkHocted. Kacanue oxpyxknocteit. OOmme kacaTelbHbIE K JBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TaHreic yrioB or 0 go 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. DOPMYIIbI TPUBEICHHSL.

Pemenue tpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CUHYCOB. PerieHnue
MPAKTUYECKHX 3aJ[ayd C UCIOJIb30BaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue moaobus. [1ogobue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 Ipon3BEIEHNN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

BekTop, nnmmHa (MOAYJNb) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTUBOIOJIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalMM HaJ
BEKTOpaMH. PaznokeHue BeKTOpa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkassipHO€E TPOU3BENECHNUE BEKTOPOB, IPUMEHEHUE /Il HAX0XKI€HUS JUIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI Ha IJIOCKOCTH. YPaBHEHUS IMPSMOM U OKPY)KHOCTH B
KOOpJMHATAaX, IEpeceueHue OKPY>KHOCTEH U psIMbIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA oKpyKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIUNCJIEHHUE JUIMH OyT OKpykHOCTe!. [Tnomane kpyra, cekTopa, CErMeHTa.

JIBuKeHMsI TIIOCKOCTU U BHYTPEHHHE CUMMETPHUH (Uryp (371€eMEeHTapHbIE MPEICTABICHUS).
[TapannensHbIi iepenoc. [ToBopoT.

YUYEBHBIN KYPC «<BEPOATHOCTDH U CTATUCTHUKA»
7 KIIACC

[IpencraBiaenue AaHHBIX B BUJE TaOnul, auarpamm, rpadukoB. 3amojHeHHE TaOJIHIL,
YTEHUE U MOCTPOEHHUE AUarpaMM (CTOJIOMKOBBIX (CTONOUYATHIX) U KPYTOBBIX). UTeHue rpadukon



peanbHBIX mpolieccoB. W3Bneuenne mHbopManuu W3 AUArpaMM M TaOJUI], UCMOJIb30BaHUE U
WHTEPIIPETAINS TAaHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpeaHee apu(pMeTHUECKoe, MeInaHa, pa3Max, HauoboJplee 1
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHO H3MEHYUBOCTH.

CryqaifHbI SKCIIEpUMEHT (OIBIT) M CiTydaiiHoe coObITHe. BepostHocTh u yactoTa. Pob
MaJIOBEPOSATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B mpupoje u B obmecTBe. MoHeTa u
UTpaTbHasi KOCTh B TCOPUU BEPOSTHOCTEH.

I'pad, BepminHa, pedpo. Crenens BepmnHbl. Yucno pédep u cymmapHas CTEleHb BEPIIHH.
[IpencraBnenue o cBszHocTu rpada. llemn m muknsl. [Iytu B rpadax. O6xoxn rpada (3inepos
nyTh). [Ipencrasnenue o6 opueHTHpoBaHHOM rpade. Pemenne 3anad ¢ momorniso rpados.

8 KVIACC

IIpencraBieHue naHHBIX B BUJE TaOIULL, JUarpaMm, rpaukos.

MHOX€ecTBO, 3JEMEHT MHOXECTBA, IOJAMHOXecTBO. Omepanuu HajJd MHOXKECTBAMU:
o0ObeaMHEHUE, TepecedyeHue, paonoigHeHue. CBoiicTBa omepanuil  HaJl MHOXECTBAaMHU:
IIEPEMECTUTENIBHOE, COYETATENIBHOE, PACHpPENEIUTENIbHOE, BKIOueHus. lcnosb3oBaHue
rpau4ecKoro MnpeicTaBIeHUs] MHOKECTB Ul ONMCaHMs peabHbIX IMPOLIECCOB U SIBIECHUH, IpU
peneHuu 3aaay.

W3mepenune paccenBaHus AaHHBIX. JlUcrnepcuss M CTaHJIAPTHOE OTKJIOHEHME YHCIIOBBIX
HabopoB. /luarpamma paccenBaHusl.

OneMeHTapHble COOBITUS ciyyaiiHoro omsita. CiydaiiHele coObITHS. BepostHocTH
coObITUi. ONBITBEI C PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COObITHSAMHU. Ciy4yailHblii BBIOOP.
CBsi3b ME@XIy MaJlOBEPOATHBIMH M TPAKTUYECKH JIOCTOBEPHBIMH COOBITUSMH B MPUPOJE,
o0111ecTBE U HayKe.

JepeBo. CBolicTBa 1€pEBbEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILUUHBI,
CBSA3b MEXJy 4YMCIOM BepmIMH U uuciaoM pébep. IlpaBuino ymuHoxeHus. Pemienue 3anmau c
MOMOIIBIO TpadoB.

[TpotuBononokHbIe CcOOBITHA. Junarpamma Diinepa. OObenuHeHHE U IepecedeHue
coobiTuil. HecoBMmecTHble coObITHA. DoOpMyna CIIOKEHUS BEpOSTHOCTEH.  YcCJIOBHas
BeposATHOCTb. [IpaBuino ymHoxenus. HesaBucumsie coObiTus. [IpencraBinenue skcnepuMeHTa B
BHJIC JiepeBa. PelieHne 3a1a4 Ha HaXOKJICHUE BEPOSITHOCTEN C MOMOIIBIO JIEpEBA CIYYAHOTO
DKCIIEPUMEHTA, IUarpaMMm DUiepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUAE TaONUll, AUarpamm, rpaukoB, UHTEPHpPETAIUS JTaHHBIX.
YreHue u NOCTpOCHUE TaOIHUL, TUarpaMM, rpauKoB MO peasbHBIM JaHHBIM.

[TepecranoBku u akropuan. Coveranuss U uyucio couetanuid. TpeyronpHuk Ilackans.
Pemenue 3a1a4 ¢ ucnosib30BaHEM KOMOMHATOPUKH.

['eomeTpuueckast BeposTHOCTh. CiydaliHbI BBIOOpP TOUKHM U3 (QUIYypbl Ha IJIOCKOCTH, U3
OTpEe3Ka U U3 IYTH OKPYKHOCTH.

HcneiTanue. Ycenex u Heyaauda. Cepust MCTIBITaHUM 10 iepBoro ycrnexa. Cepus UCIBITaHUN
bepnysmiu. BeposatHocTu coObITHII B cepuu HcnibITaHUi bepHyim.

CrnyuaiiHast BEIMYMHA M DPACHPENEICHUE BEPOATHOCTEH. MareMaTH4ecKoe O0XHIaHUE U
puctiepcus. IIpuMepsl MaTreMaTU4eCKOro OKMAAHMS KaK TEOPETUYECKOrO0 CPEJHEro 3HAa4eHUs
BEIIMYUHBL. MaTeMaTuyeckoe OXUJaHUue U JUCIIEPCHUS CIy4alHON BEJIMYMHBI «YUCIIO YCIIEXOB B
CEepHUH UCIBITAHUN bepHym».



[TonsiTue o 3akoHe OonbmIMX yncen. M3MepeHne BEeposSTHOCTEH ¢ TOMOIIBIO 4acToT. Poub
Y 3HAYCHHE 3aKOHA OOJBIINX YHUCEN B MPUPOJE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 MATEMATHKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3YyIbTAaThl OCBOCHHS TPOTPAMMBI 10 MATEMATUKE XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpEca K MPOILIOMY M HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXEHHUSM POCCHUHCKMX MaTEMaTHUKOB M POCCHMCKOW MAaTeMaTU4YeCKOM
IIKOJIBI, K UCIIOJIB30BAHUIO 3THX JOCTIKEHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OO0S3aHHOCTEH TpaXKAaHWHA H pealu3alliil €ro Ipas,
MPEACTABICHHEM O MaTeMaTHYeCKHMX OCHOBAaX (YHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHHH, TIPOIEAYp T'Pa’kJIaHCKOTo OOIIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ATHYECKHUX TPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTH)KCHHUU
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATBbHO-3THUYECKUX MPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YaCTUE B PEIICHUU MPAKTUUYECKUX 337ad MaTeMaTU4eCKOu
HaIPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTM MAaTEMaTUYECKOro OOpa30BaHUs Ha MPOTHKEHUU
BCEH KU3HU JUIS YCHCIIHON MPOQECCHOHATBHON IEATCIILHOCTH W Pa3BUTHEM HEOOXOJUMBIX
YMEHH, 0CO3HAaHHBIM BHIOOPOM U MOCTPOSCHUEM UHAMBHUAYAIBbHON TpaeKTOpUH 00pa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U A3CTETHYECKOMY BOCHPUSTHIO MAaTeMAaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKIeHUHN, YMEHUIO BUIETh MaTeMaTHYECKIE 3aKOHOMEPHOCTHU
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIlE B JEATEIHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TMPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS YEJIOBEKa, MPUPOABI M OOIIEeCTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak cgepbl YelOBEYEeCKOW AedaTeIbHOCTH, STallOB €€ Pa3BUTHS U
3HQUMMOCTH  JJIi  Pa3BUTHS  LMBWIM3ALMU, OBJIAJCHUEM  SI3BIKOM MaTeMaTUKU W
MaTeMaTUYeCKOW KYJIbTYypOH KaK CpEJICTBOM IO3HAHWS MHpPA, OBJIAJIEHUEM MPOCTEUIINMU
HaBBIKAMH MCCJICA0BATEIbCKOMN ACATCIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, opMHpOBaHME KYJBbTYPbI 310POBbS W IMOLHMOHAJIBHOIO
Os1aromostyqust:

TOTOBHOCTBIO NMPUMEHATh MaTEMaTHUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS
3JI0pPOBOTO 00pa3a >KU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTbIXA,
perynspHas (Gpu3ndeckass akTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pehICKCHUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIME Ha TPUMEHEHHWE MaTeMaTHYEeCKUX 3HAHWM IS pEIIeHUus 3amad B 00acTu
COXPAHHOCTH OKpYXarollei cpenbl, MIAHUPOBAHUSA MOCTYNKOB M OLEHKH HMX BO3MOKHBIX
MOCTIEACTBHIA JIJISI OKPYXKAIOIIEH Cpellbl, OCO3HAHHEM TJI00AIILHOTO XapaKkTepa dKOJOTHYECKUX
po0JieM U myTel X peleHus;

8) ajanTanus K MN3MEHAIOIUMCS YCJI0BUAM COLMAJIBHOM M IPUPOAHOM Cpeabl:
FOTOBHOCTBIO K JIEUCTBUSIM B YCJOBHUSX HEONPEIEIECHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHCIE YMEHUE YUUTHCA y APYTUX



Jrofied, IpuoOpeTaTh B COBMECTHOM AEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIbITA IPYTHX;

HEOO0XOMMOCTBI0O B (POPMHUPOBAHWU HOBBIX 3HAHWH, B TOM uuciie (HOPMYyITUpPOBATH HJIEH,
HOHATHS, TUNOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YUCIIE PAHEE HE U3BECTHBIX, OCO3HABATh
JNe(QUIUTEl COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALINIO KaK
BBI30B, TPEOYIOIIMNA KOHTPMEP, KOPPEKTHPOBATH NPUHHUMAEMBbIE pEIICHUS H JCHCTBUS,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, (YOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

B pesynprare oOCBOEHHS MporpaMMbl IO MaTeMaTWKe Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHus y oOyuatomerocsi OyayT c@OpMHpPOBaHBl MeTalpeiIMETHbIE Ppe3yJbTaThl,
XapakTepU3yIOIMeCcs]  OBJAJEHUEM  I103HABATEIbHBIMM  YHMBEPCAJIbHBIMH  y4eOHBIMHU
JeNCTBUSIMY, KOMMYHHUKaTUBHBIMU YHHMBEpCAIbHBIMU y4eOHBIMU NeUCTBUAMM,
PETYISATUBHBIMU YHUBEPCATILHBIMU YYEOHBIMU JICHCTBHSIMH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC YU4eOHbIC el CTBUSA

[To3naBarenbHble YHUBEpCAJIbHbIE YUeOHbIE AecTBUS 0OecneunBatoT (opMupoBaHue 0a30BbIX
KOTHUTHBHBIX IPOLIECCOB 00y4arOIUXCsl (OCBOEHHE METOAOB MO3HAHUS OKPY’KAIOLIEro MUPA,
NPUMEHEHHE JIOTHYECKHX, UCCIIEA0BATENILCKUX ONepannii, yYMeHUi padoTarh ¢ HH(popMaruei).
ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBIIATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMATHYECKUX O0BEKTOB, NOHATHUH,
OTHOLIEHUH MEXJy HNOHATUSIMH, (OPMYJINPOBATh ONPEIEIICHUS IOHATUM, YCTAaHABIIMBAThH
CYIIECTBEHHBIN NPU3HAK KJIacCH(PHUKAIINK, OCHOBAHUS i1 00OOIICHUS U CPAaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (opMynupoBaTb U HpeoOpa3oBbIBaTh CYXKAEHUS: YTBEpAUTEIbHBIE MU
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpeuUus B (Qakrax,
JAHHBIX, HAOJIOAECHUSAX M YTBEPXKJIEHUSAX, MpeularaTb KpUTEpUU JJIS  BbISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

IPOBOAMTH BBIBOJBI C MCIIONb30BAHUEM 3aKOHOB JIOTHMKH, AEIYKTUBHBIX U HWHAYKTUBHBIX
YMO3aKJIIOYE€HUH, YMO3aKIIOYEHNH 110 aHAJIOTUH;

pa3buparh J0Ka3aTelIbCTBA MaTEMaTHUECKUX YTBEPXKICHMH (MpsIMblE W OT HPOTHBHOIO),
OPOBOJUTH  CaMOCTOSTEIbHO  HECIOXKHBbIE JI0OKa3aTeslbCTBA MaTeMaTHUecKuX  (DakTos,
BBICTpAauBaTh apryMEHTAlUI0, TPUBOAUTH MPUMEPbl M KOHTPIPHUMEPHL, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BbIOMpATh croco0 pemieHus yd4eOHOH 3ajauu (CpaBHMBAaTh HECKOJIBKO BAPHAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOASAIINHI C YIETOM CAMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB).
Bba3zoBble uccienoBarebckme 1eiCTBUSA:

HCIIOJIb30BaTh BONPOCHI KaK HCCIENOBAaTENIbCKUM HMHCTPYMEHT MO3HaHUS, (OpMYyIHUpOBaThH
BOIIPOCHI, (PMKCUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHO YCTaHABIMBATH HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOAMTH MO CAMOCTOSITENILHO COCTABJIEHHOMY IIJIaHY HECIIOKHBIM AKCIIEPUMEHT, HEOOJIbIIOE
UCCIICIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEKAY COOOH;



CaMOCTOSITENIbHO (OpMyIHpoBaTh OOOOLIEHMS M BBIBOJBI IO pe3yibTaTaM IPOBEJEHHOIO
HaOJI0IeHNUs, CCIIeIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB
1 0000IIIEeHHI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLECCA, @ TAKXKE BBIIBUIATh MPEIIOJIOKEHHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISBIISITh HENOCTAaTOYHOCTh M HM30BITOYHOCTh HMH(OPMAINM, TAHHBIX, HEOOXOIMMBIX IS
pelLIeHMs 3a]1a4u;

BbIOMpATh, aHAIW3UPOBATh, CUCTEMATH3UPOBaTb W  HMHTEPIPETUPOBATh  HUH(OPMAIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy mpeacTaBieHuss WHPOPMAIMM W WIUIIOCTPUPOBATH pEUIaeMble 3a/1a4H
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAJSKHOCTb HHGOpPMALMU 110 KPUTEPUSAM, NPEIJIOKEHHBIM YUYUTEIEM WM
c(OpMyJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe JeliCTBUSs

KomMMmyHHKaTHBHbBIE yHUBEpcalbHble ydeOHble NeHcTBUA 0OecrneyrBarOT CHOPMHPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB O0YUYaIOLINXCSI.

O0menue:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXKIEHHS B COOTBETCTBUM C YCIOBUSIMHU M ILEJISIMHU
oO011eHus, ACHO, TOYHO, T'PAaMOTHO BBIpa)KaTb CBOK TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3a]]a4 U ITOJIyYCHHBIM pe3yJibTaTam;

B XO0Je OOCYXJIEHHUsS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXKIAaeMOH TEeMbI, HpOOIEMBI,
pelaeMoil 3aaun, BBICKA3bIBATh MJIEU, HAICJICHHBIE HA MOUCK PELIEHMs], COIOCTABIATh CBOU
CYXJIEHUS C CYXJECHUSMH JPYTUX YYaCTHHUKOB JMaora, 0OHapy>KUBaTh pasjinyve U CXOJCTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyIUpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;
NPEJCTaBIsATh pPE3yIbTaThl pPEIIEHUs 3aJayd, OSKCIEPUMEHTa, HCCIEIOBAaHUs, TPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMarT BBICTYIJIEHUS C YYE€TOM 3aJady [pe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTtBo:

NOHMMATh M HCIIOJIb30BATh IPEUMYIIECTBA KOMAaHIHOM M WHAWBHUIYaJIbHOM paboThl Mpu
pelIeHnH yueOHbIX MaTeMaTHUYECKUX 3a]1a4;

IPUHUMATH L1€JIb COBMECTHOM JEATeNbHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM padoThI,
pacripenesiaiTh BHUIBl pabOT, JIOroBapHBaThbcs, OOCYXAAaTh IpOLECC M pe3yiabTaT padoThl,
000011aTh MHEHUS HECKOJILKUX YEJIOBEK;

y4acTBOBaTh B TPYNNOBBIX (opMmax padoTel (00CyxkIeHus, oOMEH MHEHUSIMH, MO3TOBBIE
HITYpPMBl U JPYTUE), BBHIIOJIHATH CBOI YacTh pabOThl M KOOPAMHMPOBATH CBOM JIEHCTBUA C
JPYTUMH 4YJI€HAMU KOMAaHJbl, OI[EHMBAaTh KayecTBO CBOETO BKJaJa B OOLIMI MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

PerynatuBHele  yHUBepcaJbHble ydeOHble JeHCTBHS  oOecreuuBarOT  (OpPMHUPOBAHUE
CMBICJIOBBIX YCTaHOBOK U )KM3HEHHBIX HAaBBIKOB JIMYHOCTH.

Camoopranusaunus:

CaMOCTOSITENIbHO COCTAaBJISATh IJIaH, aJIFOPUTM pELIEHUS 3aJauyd (WU €ro 4acTh), BBIOMpATh
CHocOo0 pemIeHUus C Y4YeTOM HMEIOIUXCS pPEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BApUAHTHI PEIICHUH C yUeTOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb:



BIIQZICTh CIMOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpoIlecca M pe3ysbTara pPEeIeHUs
MaTeMaTHUYeCKOM 3aJ1auu;

MPEABUAECTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a7a4d, BHOCHTH
KOPPEKTUBBl B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJICHHBIX OIIHUOOK,
BBISBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJbTaTa JEATEIBHOCTA IOCTABJICHHOW LIENHM W  YCJIOBUSM,
OOBSCHATh TPHUYMHBI JIOCTHOKEHUS WM HEJOCTIDKEHUS LEIHM, HAaXOJIUTh OINUOKY, 1aBaTh
OIICHKY IPHOOPETCHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
YUYEBHBIN KYPC «AJITEGPA»

K koHmy oOyuenuss B 7 kJacce oOydaromMiics MOJYYUT CIEIYIOLIUE MpEeIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BbIYMCICHHSA

BrImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAKEHHUM, NPUMEHITH Pa3HOOOpa3Hble CHOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amMCH YUCeN K JIpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSAI0YMBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINOMHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISAMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

PemaTth mnpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PaccMaTpUBAEMbIX 00BEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIpaKEHUI MPU 33aHHBIX 3HAUEHHSIX EPEMEHHBIX.

BeinonHsATe npeoOpazoBaHusl LIEI0T0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOT00HBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCylecTBIATh pa3I0KEHUE MHOIOWIEHOB HAa MHOXKMTEIM C IOMOULIbIO BBIHECEHUS 32
CKOOKHM OOUIero MHOYKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsl MHOTOWICHOB Ui pPELICHHWs pa3MyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeNsIMu JJis IpeoOpa3oBaHuUs
BBIPAKCHUI.

YpaBHeHUsS M HEPABEHCTBA



Pemats nuHeliHBIE ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHss MpaBuia Nepexoaa oT
UCXOJHOIO YypaBHEHHUS K paBHOCWIBHOMY eMy. IIpoBepsiTh, fBiI€TCA M YHCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupath mpuMepsl Map YUCed, SBIAIOLUIMXCS peIIeHUeM JMHEHHOTO YPpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, NOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJadd IOJyYEHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX GyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, LI€HA, KOJIMYECTBO, CTOUMOCTb, IIPOU3BOJUTEIILHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PEeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJjiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOTO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anmucu OOJIBIIUMX M MaJlbIX YHUCEN C TMOMOIIbIO JIECATUYHBIX JIpo0el U
creneHei yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LI€JIbIM MTOKa3aTeIeM.

BBINONHATE TOXJIECTBEHHBIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPQKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN JJs  peIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

YpaBHeHUsS M HEPABEHCTBA



Pemare nuHenHbIe, KBaIpaTHBIE YPABHEHHS W PALIMOHAJIBHBIC YPABHEHHS, CBOASAIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UHUCIE C
IpUMEHEHHEM TIpadUyecKuX IpeAcTaBleHUll (ycTaHaBIMBATh, MMEET JIM YypaBHEHHE WIH
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauth OT ciOBEeCHOW (QOPMYIMPOBKM 3ahayl K e€ aireOpanyecKod MOAETH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl TIOJy4YCHHBIN PE3ysIbTar.

[TpyuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUYEcKyl0 HILTIOCTPAILIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonumate ¥ HCHONB30BaTh  (DYHKIMOHAJIbHBIE IOHATUS M SI3bIK  (TEpPMUHBI,
CHUMBOJIMYECKHE O003HAYEHUS), ONPENCISITh 3HA4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLINN BUA:

y = kix, y = x2, y = x3y = |X|, y = VX, onucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K xonimy oOydenuss B 9 kJjacce OOydYarOMMICS MOJYYUT CIEAYIOIIHAE TMPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BLIYUCICHUSA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Bemonaare apudmernueckue ASHCTBHUS C pAallMOHAIBHBIMUA YHCIAMH, COYETask YCTHBIC U
MUCbMEHHbIE TPUEMBI, BHIIIOJIHATH BBIUUCIIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHus CTENEHEN € IEeJbIMU [10Ka3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyrisiTh JEWCTBUTEIBHBIE YHCIIA, BBINOIHATH NPUKHUAKY pE3yJbTaTa BBIYUCICHHM,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI U HepaBEeHCTBA

Pemars nuHEWHbIE W KBagpaTHBIE YpPAaBHEHUs, YPABHEHMsI, CBOAAIIMECS K HHM,
npocTeiime ApoOHO-PalMOHANIbHbIE YPaBHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpaBHEHHH € JIByMsI IEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIUHEUHBIM.

Pemate TekcToBBIE 3alaud anreOpandeckuM CIIOCOOOM C IMOMOIIBIO COCTaBIICHUS
YPaBHEHHUS WUJIM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

IIpoBONTE MPOCTENUIINE UCCIIENOBAHNS YPABHEHUH U CUCTEM YPaBHEHHH, B TOM YHCIIE C
INPUMEHEHHEM TpaQUuecKux IMpeacTaBiIeHU (ycTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemrate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alIUCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cuctemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOU MPSMOI,
3aMMChIBaTh PELIEHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/au.

DOyHKIUHA



PacnozHaBath GyHKIMK H3y4eHHBIX BHIOB. [l0ka3pIBaTh CXeMaTHYECKH PACIIONIOKEHNE Ha
KOOPJMHATHOM IIOCKOCTH TpadukoB Gpynkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

c, Yy =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(DDUIHEHTOB, OMICHIBATE CBOICTBA

G YHKIIHA.

Ctpouts u M300paXkaTh CXeMaTH4YeCKU TpadUKH KBAaAPATUYHBIX (YHKLHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIUIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (PYHKINH U3 peanbHON )KU3HU, QUIUKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPeCCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMONMHATE BBIYMCICHHUS C HWCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON POrpecCcuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4iIeHBI OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 337a9d
U3 peasibHO KHU3HHU (C HCIIOIb30BaHHEM KaIIBKYJISATOPA, HUPPOBBIX TEXHOJIOTHIA).

YUYEBHBI KYPC «'EOMETPHSI»

K xonimy oOydenuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CIEAYIOIIUE TMPEIMETHBIE
pe3yJIbTaThl:

PacrioznaBaTth M3yueHHBIE TE€OMETPUYECKHE (UTYpBl, ONpPENeIsTh HX B3aUMHOE
pacroyio’keHue, HU300pakaTb I'€OMETPUUYECKHE (UIYphl, BBIIOJIHATH YEPTEXKU IO YCIOBUIO
3ajaud. M3MepsATh JMHEHHBIE W YIJIOBbIE BEIMUYMHBL. Pemiars 3ajaud Ha BBIYMCIICHUE IJIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOM >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 0 MOPSAIKY BETUYHHBI.

Ctpouts 4epTekH K F€OMETPUUECKUM 3a/1adaM.

[Tonb30BaThcs MNpHU3HAKAMU pPABEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 33/1a4.

ITpoBOAMTH TOTMYECKHUE PACCYXKIECHUS C UCTIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonp30BaTbCsd NpHU3HAKAMHM PABEHCTBA HPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ TMpPSMOYIOJbHOTO TPEYrojlibHUKAa, B PELIEHUU
FeOMETPUUECKUX 3aj1au.

OnpeaensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapaueIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYrod IpsiMOil.

Pemate 3amaum Ha KiIeT4aToi Oymare.

[TpoBOAUTH BHIYMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHbIE 3HA4YEHHUs YIJIOB B
FEOMETPUUYECKUX  3aJa4ax C  MCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYrOJbHUKOB H
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IpH IEPECEUECHUU MABYX MapauieIbHBIX
NPSIMBIX CEeKylIel. PemaTe npakTHyecKue 3a1a4r Ha HaX0K/JICHUE YTIJIOB.

Brnaners moHsATHEM reOMETPUYECKOT0 MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY yIiia
Y CEpEAVHHBIN NEPIEHANKYISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.



DopMynMpoOBaTh ONPEAEICHUS OKPY)KHOCTH M KPYra, XOpAbl U AMAMETpa OKPYKHOCTH,
[I0JIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEILICHUHU 3a1a4.

Bilaners NmoHATHEM OINMCAaHHOM OKOJIO TPEYrOJBbHHMKA OKPYKHOCTH, YMETh HaXOIUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IIEpeceKaroTcs B
OIHOM TOYKE, U O TOM, YTO CEPEIMHHBIC MEPHEHAUKYISIPBI K CTOPOHAaM TpPEYTOJIbHHKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagere 1nOHATHEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tomp30BaTbCcsd  NPOCTEUINMMU  I€OMETPUYECKMMM  HEPABEHCTBAMHM, IIOHUMAaThb HX
IIPAKTUYECKUM CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE TIOCTPOEHUSI C TOMOLIBIO HUPKYJIIS U JIMHEHKU.

K konmy oOyuenuss B 8 kjacce oOydaromuiics MHOJYYUT CIEIYIOLIUE MpEeIMETHbIE
pE3yJIbTaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETBHIPEXYTOJBHUKOB, UX AJIEMEHTHI, IOJIb30BAThCS HMX
CBOICTBaMHM NPU PELICHUH F€OMETPUUECKUX 3a/1au.

[IpuMeHATH CBOWCTBA TOYKU IE€PECEUYEHUS MEIMAH TPEYroibHUKa (LEHTpa Macc) B
pelleHny 3a1ay.

Bnagers nonsTueM cpeaHel JTMHUM TPEYrojdbHUKA M Tpaleluu, MPUMEHITh UX CBOWCTBA
IIpH pPELICHHM reomerpudeckux 3anad. llomp3oBarbes Teopemoinn Pameca M TEOpPEMOH O
IIPONOPLUUOHAJIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS NPAKTUYECKUX 3a/a4.

[TpuMeHATH NPU3HAKK TOJO0US TPEYTOJIBHUKOB B PEIIEHUN FT€OMETPUYECKUX 3a/1ay.

[Tonb3oBarbes Teopemoi Iludaropa myis pemeHuss reoOMETPUYECKMX M IMPAKTHUYECKHX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIEIb B MPAKTUYECKUX 3a/adax, CaMOCTOSTEIbHO JeJaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bnanerp NOHATHSAMHU CHHYCA, KOCHMHYCa M TaHIEHCa OCTPOro yria IpsSMOYTOJIBHOTIO
TpeyrojabHuKa. [1071p30BaThCs 3TUMHU MOHSITUSMH IS PEIIEHUS TPAKTHUECKUX 3ajau.

Boruncnate  (pa3nuyHbIMEH - cocobaMM)  IUIOLIAAb  TPEYrojJbHUKAa W IUIOUIAAU
MHOTOYTOJIbHBIX ~ (puryp (mojib3yach, TA€ HEOO0XOAWMO, KalbKylsaTopoMm). IIpumeHsaTs
IIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOTO U ILEHTPAJIBHOIO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyLIMMH) U YIiie MeXay KacaTelbHON U XOpaoil
IIPY PELICHNN T€OMETPUUYECKUX 3a/a4.

Bnaners MOHATHEM ONMCAHHOTO YETBHIPEXYTOJIBHMKA, NIPUMEHATh CBOMCTBA ONMCAHHOIO
YeTBIPEXYTOJIbHUKA NTPU PELICHUH 3a/1a4.

[TpyMeHsTh NOyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM MOA00MS
U TPUTOHOMETPHH (II0JB3YSACH, IJIe HE00X0AUMO, KAIbKYIATOPOM).

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaTHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPHIX YIJIOB, HAXOAUTh C HX IOMOIIbIO
pasIMYHbIE  BJEMEHTHl  MPSMOYTOJbHOTO  TPEYrojbHHKA  («pPEHIeHHe MPSIMOYTOJbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIbI0 KaJIbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HAYCHUM.

[Tonbp3oBaTbest GopMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOIIEHNUH MEXy TPUTOHOMETPUYECKUMH BETMYMHAMHU.



Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB I HAXOXKICHHUS PA3IMYHBIX JIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOB)»), NIPUMEHITh UX NPU PELIEHUH T€OMETPUYECKHUX
3a/1a4.

Brnaners nonartusimMu npeoOpa3oBaHus 10100Us, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. ITonp3oBarbes cBOMCTBAMU 110100Us MPOU3BOJIBHBIX (DUTYp, YMETh BBIYMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MoA0OHBIX ¢uryp. IIlpumeHsars cBoiicTBa MOAOOHS B MPAKTUYECKHUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MUpE.

ITosp30BaTbCA TeopeMaMu O NPOU3BEACHUH OTPE3KOB XOpJ, O IPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKUNH H (U3NYECKUHA CMBICT,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3MYecKux 3anad. [IpuMeHSTH CKansapHOe
IIPOU3BENICHUE BEKTOPOB AJI HAXO0XACHUS JUIMH U YIJIOB.

[Tosmp30BaTbcs METOOOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €r0 B PEIICHUU
F€OMETPUYECKHUX U NTPAKTHUUECKUX 3a/1a4.

Bragers NoHATHSAMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPYKHOCTM M DPaJMaHHOW MeEpbl YIJIa, YMETb BBIYMCIIATH IUIOIIAAb KpPyra M €ro 4acTew.
[TpyMeHATH MOJIy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTPH) CUMMETpUU (PHUTYp, TPUMEHSATH IBUKCHUS TUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

ITpuMeHATh NOyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3ajlay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHHEM 000U
Y TPUTOHOMETPUYECKUX (PYHKIUH (T0Ib3YACh, I'7l€ HEO0X0IUMO, KaJIbKYJIATOPOM).

YYEBHBIN KYPC «<BEPOSITHOCTb U CTATUCTHUKA»

K xonmy oOyuenus B 7 KJjacce OOyYaroIIMiics TMONYYHUT CIEAYIOIIUE MpeIMETHBIC
pe3yJIbTaThI:

Uutate uHGOpMANHNIO, MPEACTABICHHYIO B TaONWIaX, HAa JUarpaMMax, MPeJCTaBIsATh
JIAaHHBIE B BUJIE TAOJUIl, CTPOUThH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIE) IO
MaccuBaM 3HAYEHUH.

OnuceiBaTh W HMHTEPIPETUPOBATh pEalbHbIE YHUCIOBBIE JAaHHBIE, MPEICTABICHHBIE B
Ta0nuIax, Ha JuarpaMmax, rpadukax.

Wcnonp3oBaTh Ui OMUCAaHUS JAHHBIX CTAaTHCTHUUYECKHE XapaKTEPUCTUKU: CpeaHee
apudmeTnyeckoe, MeraHa, HanOoJbIlIee U HANMEHbIIIee 3HAUCHUS, Pa3Max.

HmeTs mpeacTaBieHUE O CHydyallHOW W3MEHUYMBOCTH Ha MpUMEpax IIeH, (U3NYECKUX
BEIIMYMH, AHTPOIOMETPUYECKUX JaHHBIX, HWMEThb TMPEJCTaBIeHHEe O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

K xonmy oOyueHus B 8 kiacce 0OydYaromMiics TMONYYHT CIEAYIOUIUE MpPEeIMETHBIC
pe3ynbTaThl:

W3Bnekate u mpeoOpa3oBbBaTh HHGOPMAIMIO, TPEACTABICHHYI0 B BHUIE TaOHII,
nuarpamm, rpaduKoB, IPEACTABIATh JaHHBIC B BUAC TaOIUIIl, AHArpaMM, rpadukos.

OnuchIBaTh JIaHHBIE C TOMOIIIBIO CTATUCTUYECKHUX MOKa3aTeNeil: CpeIHNX 3HAUCHUN U Mep
pacceuBanus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonmuth d9acTOTHI YHCIOBBIX 3HAYEHUW M YACTOTHl COOBITHI, B TOM YHCIE IO
pe3ynbpTaTaM U3MEpPEHUN U HaOII0ICHUH.



Haxomuth BEpOATHOCTH CIIy4allHBIX COOBITHH B  OMBITaX, 3Hasg BEPOSTHOCTH
DIIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B ONBITAX C PaBHOBO3MOXKHBIMHU JIIEMEHTapHBIMHU
COOBITHSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJENU: JIEPEBO CIy4ailHOTO SKCIIEPUMEHTA, IHarpammbl
Dilnepa, yucnoBas npsimas.

OrniepupoBaTh MOHATUSIMU: MHOXECTBO, TOJIMHOXKECTBO, BBINOJHATh OINEpAllUd HaJ
MHOKECTBaMU: OOBEAMHEHUE, TIEPECeUCHUE, JTOMOIHEHUE, MePEUUCIIATh dJIEMEHTHl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MNpeCTaBICHUE MHOKECTB U CBSI3e€d MEXIy HUMH s
OMKCAHUS TMPOIECCOB U SIBJICHUW, B TOM YHCIIE NMPHU PEIICHUU 3a1ad W3 JIPYTUX YIeOHBIX
MIPEJIMETOB U KYpPCOB.

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUME IIpEeIMETHbIC
pe3ynbTaThl:

W3Brekath W TpeoOpa3oBbIBaTh HH(DOpPMAIHMIO, TMPEACTABICHHYIO B  Pa3IMYHBIX
UCTOYHUKAX B BUJIC TAONWI, auarpamm, rpaukoB, MPEACTABIATH JaHHBIC B BHJIE TaOIUII,
quarpamm, rpadukos.

Pemarp 3amaun opraHM30BaHHBIM MEPEOOPOM BApUAHTOB, & TAKXKE C HCIOJIb30BAHHUEM
KOMOWHATOPHBIX TIPABUI U METOOB.

Hcnonb30oBath onucareabHble XapaKTEePUCTUKHU UISI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
YHCIIe CPEAHUE 3HAYEHUS U MEPhl PACCEUBAHMUSL.

HaxoauTb 4acTOThI 3HAYEHHUI M 4aCTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YACh pPe3ylIbTaTaMu
MPOBEIEHHBIX H3MEPECHU U HAOIFOICHHIA.

Haxoauth BepOsSITHOCTH CIIy4allHBIX COOBITMM B H3Y4YEHHBIX OIBITaX, B TOM YHCIIEC B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEPUSIX HUCIBITAHUN IO TMIEPBOTO
ycnexa, B cepusax ucnbIiTaHui bepnyim.

NmeTs mpeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

HNmeth mpencTaBiieHHe O 3aKOHE OOJBIIMX YMUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYHBOCTHU M O POJIM 3aKOHA OOJBIINUX YKCEN B MPUPOJAE U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE YYEBHBIN KYPC «AJITEBPA»

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
1
3 ¥ PaBHCHHS H HEPABCHCTBA 20 https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 1



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHUYECKOE INTAHUPOBAHUE YYEBHBIN KYPC «'EOMETPHSI»

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl 1
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
1
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
I 4
> OBTOpeHHE, 060bIeHNe SHaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 2



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bubmuorexa [JOK
1 HeTbpExyronb ik 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. BriicanHsle n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 0GobenHe HaHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 bubnnoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpuueckue 10 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 bubmorexa LIOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIalb Kpyra 8 brbmmorexa LTOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bubmmoteka IIOK
6 6
JlBIKeHNS TI0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHUYECKOE INTAHUPOBAHUE YYEBHBIN KYPC «BEPOSITHOCTDb U CTATUCTHKA»

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasiieRme JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
1
2 Omncatenbhas cratuetiia 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CatysaiiHias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
1
6 O0001menne, cucreMaTH3amus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropene kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 IIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, KoHTPO: 10 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

7 KIIACC
Konx npoBepsiemoro IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
pe3yJbTara o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUsA
1 Yucna v BEIYUCIICHUS
11 BoimonusTs, couetast YCTHBIE u MUCHbMEHHBIC
' NpUEMBI, apupMeTHUYECKre ACUCTBUS C PAIIMOHAIBHBIMU YHCITAMH
HaxoauTh 3HaueHus: YMCIOBBIX BBIPAXKEHUHN, TPUMEHSITh

1.2 pa3sHooOpa3Hble CIOCOOBI U IPHEMbI BEIYUCIICHUS 3HAYCHUN APOOHBIX
BBIPAXEHHH, COIepKaIUX OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH
[TepexoauTh OT OAHOM (POPMBI 3aMKUCH YUCET K APYTOi

13 (mpeoOpa3oBbIBATH JECATHUHYIO IPOOb B OOBIKHOBEHHYIO,

' OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IPOOBb)

14 CpaBHUBATH U YIIOPSIOUYUBATH PAllMOHAIBHBIC YMCIIA

15 OKpyTJIATh YncIia
BhITIOTHATE TPUKUIKY M OLIEHKY PE3YJIbTaTa BEIUUCICHUN, OLICHKY

1.6 3HQYEHU  YKCJIOBBIX  BBIPAKEHUW.  BBITONHATH  AEHCTBUSA CO
CTEMNEHSIMH C HATypaJIbHBIMU MOKa3aTeNsIMU

17 [TpumeHsTH MpPU3HAKU  JIEJTMMOCTH, paszioxeHue Ha

' MHOXKUTEJIH HaTYPAIbHBIX YHCEI
Pemarp  mpakTHKO-OPUEHTHPOBAHHBIE  3aJayH, CBSI3aHHBIE C
OTHOIIIEHUEM BEJIMYMH, IPOMIOPIIMOHAIEHOCTHIO BEJIMYUH,

18 MPOIICHTAMH, HMHTEPIPETUPOBATh PE3YJbTAThl  PEIICHUs]  3a7ad
C y4€TOM OTpaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMHU PaCcCMaTPUBAEMBIX
00BEKTOB

2 Anrebpanueckue BbIpaKEeHUs
21 Hcnonb3oBatk anreOpandecKyro TEPMHUHOJIOTHIO u

' CHUMBOJIUKY, IPUMEHSTH €€ B TIPOIIECCE OCBOEHUS yUeOHOT0 MaTepuaia
99 Haxomuts 3HAYCHUS OYKBEHHBIX BhIpaKEHU I npu

' 3aJJaHHBIX 3HAYCHHSIX TIEPEMEHHBIX
23 BoimonusTe npeodpa3oBaHus LEIOr0  BBIPAXKEHUSA B

MHOT'OWICH NPUBCACHUCM HOI[O6HBIX cJIara€MbIX, paCKpbITUCM CKOOOK




BreimonaaTs YMHOXCHUC OAHOWICHA HAa MHOTOWICH W MHOIO4JICHA

2.4 Ha MHOIOWIEH, NMPUMEHATh (OPMYNbl KBajapaTa CyMMbl U KBajpara
pasHOCTH
Ocy1ecTBIATh Pa3iokKeHUE MHOTOUJIEHOB HA MHOXKUTEIHN C IIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKHU OOILEro MHOXMTEIS, IPYNIHUPOBKU CIaracMblXx,
npUMeHeHUs (OPMYJI COKPALIEHHOT0 YMHOKEHUS
26 [TpuMmensTH Ipeodpa3zoBaHNs MHOTOWICHOB AJISl PEIIEHUS pa3IMYHbIX
' 3a/1a4 U3 MaTeMAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
97 Hcnonb30BaTh CBOMCTBA CTEIEHEW C HATypaJIbHBIMHU I10Ka3aTEIIIMHU
' JUI IpeoOpa30BaHus BbIPAXKEHUN
3 VYpaBHEHHsI U HEPABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IIPUMEHSA
3.1 IIpaBWIa Mepexoja OT UCXOJHOTO ypaBHEHUS K PaBHOCHIIBHOMY €MY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.9 IIpumensaTs rpaguyeckre METO/IBI IIPU  pPEUICHUH
' JIMHEMHBIX YPABHEHUN U UX CUCTEM
33 [TonGupatk npuMepsl ap YUCEl, ABJISIOIIUXCS PEIICHUEM JIMHEHHOTO
' YPaBHEHHS € ABYMs IEPEMEHHBIMU
Crtpouth B KOOPJUHATHOM MJIOCKOCTH I'paUK JIUHEHHOTO ypaBHEHUS C
3.4 JIBYMsl HEPEMEHHBIMM; I0JIb3YSCh TI'padUKOM, MPHUBOAUTH IPUMEPHI
pelLIeHNs] ypaBHEHUS
35 Pemate cuctemsl 1BYX JIMHEVHBIX YPABHEHUH C IBYMs [IEPEMECHHBIMH, B
' TOM 4HcJe rpaduiecKu
CocTaBisTh U peliaTh JUHEHHOE YpaBHEHHE WM CUCTEMY JMHEHHBIX
3.6 YPaBHEHUH 110 YCIIOBHIO 3a7a4M, UHTEPIIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 3aa4 IOIYy4YEHHBIN pe3yabTarT
4 Koopaunats! u rpapuku. OyHxmuu
N300pakaTh Ha KOOPJMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJAMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJIbI, 3aIllUCHIBATh
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe
42 Ormeuats B KOOPIMHATHOU IUIOCKOCTH TOYKM  IIO
' 3aJaHHBIM KOOpJAWHATaM
43 Crpouts rpaduku IUHEHHBIX QyHKIMA. CTpouTh rpa@uk QyHKIHH
y=[x|
OnuceiBaTh € MOMOIIBI0 (PYHKIMNA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEIIMYMHAMU: CKOpPOCTb, BpPEMs, pacCTOSHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00beM paboThI
4.5 Haxonuth 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa




4.6

[TonumaTth Tpaduueckuii croco0 TpPEACTaBICHUS M aHaJIHu3a
uHpOpMallUK, W3BJIEKaTh W HHTEPIPETUPOBATh HH(MOPMAIMIO W3
rpaduKoB peasbHbIX MPOLECCOB M 3aBUCHMOCTEH

BCpOHTHOCTB 1 CTaTUCTHKA

5.1

YuraTh uH(MOpPMAIHIO, IPEICTABICHHYIO B Ta0JIMIaX, HA JUarpaMMax,
OpEACTaBIATh JAHHbIE B BHAE TaOJMI, CTPOUTH JAUArpaMMBbl
(cronbukoBbIe (cTONIOUATHIC) U KPYTOBBIE) 10 MACCUBAM 3HAUCHHH

5.2

OnuckiBaTh U HUHTCPIIPETUPOBATH PCAILHLIC YHUCJIOBBIC
JaHHBIC, TPCACTABJICHHEBIC B Ta6n1/1uax, Ha auarpamMmax, rpa(bI/H(ax

5.3

Hcmonp30BaTh JJIs0 OIIMCaHUuA JaHHBbIX CTaTUCTUYCCKUC
XapaKTEPUCTHUKU: CPECIAHECE apI/I(bMeTI/I‘ICCKOG, MEIuaHa, HauOoIbIIee U
HaNMMCHBIICE 3HAYCHU, pasMax

5.4

HNmeTtn IpeaACTaBJICHUEC O CJ'Iy‘I&fIHOfI N3MCHYMBOCTH Ha IIpUMEpax LECH,
(1)I/ISI/IIICCKI/IX BCJINYHH, AHTPOIIOMCTPHUYICCKUX JaHHBIX, HUMCETh
MMpeaACTaBJICHUC O CTaTUCTUYCCKOM YCTOIZQHBOCTH

I'eomerpus

6.1

Pacrnio3HaBaTh H3ydeHHbIE reOMETpUYecKUe (QUIYpBl, ONPEENATh HUX
B3aMMHOE pAaCIONIOKEHUE, H300pakaThb TEOMETPUYECKHE (QHUTYPHI,
BBIIOJHATh YEPTEXKU IO YCIOBUIO 3anaud. M3mepsATs JMHEHHbIE U
yIJIOBbIE BEJIMYMHBI. PemaTs 3a1auu Ha BBIYUCIEHUE AJIUH OTPE3KOB U
BEJIMYMH YIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIUYUH MPEIMETOB B
pealbHOM  KM3HHM, pa3MepoB MPUPOAHBIX OO0bEKTOB. Paznnyarhb
pasMephl ITUX 0OBEKTOB 110 MOPSAJIKY BETUUHMHbI

6.3

CTpOI/ITB YCPTECIKU K TCOMECTPUICCKUM 3a/la4aM

6.4

ITonb30BaTbCs MPU3HAKAMU PABEHCTBA TPEYTIOJBHHUKOB, MCIOJIb30BaTh
MIPU3HAKU U CBOICTBA paBHOOEAPEHHBIX TPEYrOJbHUKOB MPU PELUICHUH
3a1a4

6.5

[TpoBoauTH JIOTUYECKUE paccyXIeHUs c
HCIOJIb30BaHNEM T€OMETPUIECKUX TEOPEM

6.6

ITonb3oBaTbcsA IIpU3HAKAMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOWCTBOM MEAMAHBI, IMPOBEACHHOM K TUIIOTCHY3€
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a4

6.7

OnpenensaTh NapajjieIbHOCTh NMPSAMBIX C MOMOIIBIO YIJIOB, KOTOPbIE
oOpasyer ¢ HuUMH cekymias. OnpenensaTs NapaiedbHOCTh HPSAMBIX C
IIOMOILBI0 PABEHCTBA PACCTOSTHUNM OT TOYEK OJHOM NPAMOU IO TOYEK
JIpYrou npsmMou

6.8

PeriaTe 3ama4n Ha KjIeT4aToOM GYMaFC

6.9

HpOBO)II/ITI) BBIYHUCIICHHUA W HaXOAWUTh YHCIIOBBIC H 6y1<BeHHI)Ie
SHA4YCHUS YI'JIOB B TCOMCTPHUYCCKUX 3aad4aX C UCIIOJIb30BAHUEM CYMMBI
YrjIoB  TPEYTrOJbHUKOB W  MHOI'OYI'OJIbHUKOB, CBONCTB YTJIOB,
06pa3OBaHHBIX npu IMCpeCCUHCHUU [JBYX MApAJUICIIbHBIX MPAMBIX




ceKyllel. Pemars npakTudeckue 3a1a4n Ha HaXOXKIEHUE YITIOB

BrnaneTs moHATHEM T€OMETPHYECKOr0 MECTa TOUEK. YMETh ONpeAesaTh
6.10 OMCCEeKTpUCY yIila U CEpEeAUHHBIA NEPHEHAMKYISIP K OTPE3KY Kak
reOMETPUYECKHE MeCTa TOYCK

dopMyIHpOBaTh  OMNPEACIICHUS OKPYXHOCTH W  Kpyra, XOpJbl
6.11 U JHUaMeTpa OKPYKHOCTH, II0Jb30BATHCSI KX CBOMCTBAMHU. YMETh
MPUMEHSITh 3TU CBOWMCTBA MIPH PEIICHUU 3324

Brnagetes mnoHsATHEM ONHWCAaHHOW OKOJO TPEYTrOJbHUKA OKPYXKHOCTH,
YMCTb HaxoAWuTb €€ ILCHTP. ITonp30BaThCH (l)aKTaMI/I O TOM, 4YTO
6.12 OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEeKaloTCsa B OJHOM TOUYKe, U
0 TOM, YTO CEPEAUHHBIEC NMEPIECHAUKYIIIPLI K CTOPOHAM TPEYIrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE

Bnanerp mOHSATHEM KacaTeNbHOW K OKPYXHOCTH, IOJIb30BaThCS
6.13 TEOpeMO O TMEPHEHIUKYISIPHOCTH KacaTellbHOW U  paauyca,
MMPOBCACHHOT'O K TOYKEC KaCaHHWA

6.14 ITomp30BaThCsA HpOCTGfIHIPIMPI TCOMCTPUYCCKUMU
' HCpPaBCHCTBAMU, IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI
6.15 HpOBOI{I/ITB OCHOBHBIC T'€COMCTPUYCCKHEC IIOCTPOCHHA C ITOMOIIbBIO

LUPKYJIS U INHEUKU

IIpoBepsiemMble 21eMeHTbI COAePKAHMS

Kon IIpoBepsieMblii 3J1eMEHT COePKAHUSA

1 Yuca ¥ BEIYUCIICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, NEPEX0] OT OAHON (OpPMBI 3amucu APoOer K
1.1 | npyroii. IloHsTHEe palMOHAIBHOIO 4YHCJA, 3alUCh, CPAaBHEHHUE, YIOPSAIOYMBAHUE
PalMOHATIBHBIX YUCE

Apudmernueckue NeiCTBUS € pallMOHAIBHBIMY 4KciaamMu. PerieHue 3agad u3 peajbHOR

1.2
NPaKTUKU Ha 4acTH, Ha ApoOu
13 Crenenb C HaTypalbHBIM IIOKa3aTeJIeM: OIpEJeJIEHUE, MpeoOpa3oBaHKE BBIPAXKEHUN
' Ha OCHOBE OIIPEJEIICHHS], 3aMIUCh OOJIBIINX YUCEI
14 [TpoueHTsl, 3anmuch TPOLUEHTOB B BUJIE ApoOU U ApoOu B BUJE NMPOLEHTOB. Tpu
' OCHOBHBI€ 3a7Ja41 HA IIPOLIEHTHI, pELICHUE 3a/1a4 U3 PEAIbHOU IPAKTUKU
15 [Ipumenenne IIPA3HAKOB JETIMMOCTH, pasinoxeHue Ha MHOXXHTEIN
' HaTypaJbHBIX YHCEI
16 Peanbhble 3aBHCHUMOCTH, B  TOM YUCIIe npsmMast u oOpaTHast
' HPOITOPIIMOHATIBHOCTA

2 | AnreOpanveckue BBIPaKCHUS

HCpCMCHHBIe, YHUCJIOBOC 3HAYCHUC BbIPAKCHU C HCpCMeHHOﬁ. I[OHyCTI/IMBIe 3HA4YCHUA
MEPCMCHHBIX

2.1




[IpencraBienue 3aBUCUMOCTH MEXIy BeTWYMHAMHU B BuAe (HOpMYIbL.

2.2
Beruucnenus no gpopmynam
23 [TpeoGpazoBanue OyKBEHHBIX BBIPAYKEHUH, TOK/IECTBEHHO PaBHbIE
' BBEIPAXKECHUA
2.4 | CBoiicTBa CTETIEHU C HaTYypaJIbHBIM ITOKa3aTeIeM
25 OpnHowienbl 1 MHOrowieHbl. CteneHs MHOroueHa. CiokeHue, BBlUUTaHUE, YMHOKEHUE
' MHOTO4JIEHOB
@opMyJibl COKpAIlEHHOI'O0 YMHOXEHHS: KBaJpaT CYMMbl M KBaJpaT Ppa3HOCTH.
2.6 | ®opmyna pa3HOCTH KBAApaToOB. Pa3nokeHHEe MHOTOYJICHOB HA MHOXHUTEIH
3 | YpaBHeHuHs
31 VYpaBHeHUe, KOpEHb ypaBHEHHMsS, IMpaBHia IMPeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHUIIBHOCTb YPaBHEHMI
Jlunelinoe ypaBHEHHE C OJHOW NMEPEMEHHOM, YUCIO KOpPHEH JIMHEHHOro ypaBHEHUS
3 2 3 2
' peueHue JIMHEMHBIX YPaBHEHUI
33 CocraBieHne ypaBHEHUH 10 YCIOBUIO 3a7aui. Perienre TeKCTOBbIX 3aa4
™~ | HOMOIIbIO YpaBHEHU I
3.4 | JluneitHoe ypaBHEHHE C ABYMS IEPEMEHHBIMH U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHMH C JByMsl INepeMeHHbIMH. PerieHue cucrem
3.5 | ypaBHeHHi1 crtocoO0OM MOICTAaHOBKHU. [IpuMepsI perieHnst TEKCTOBBIX 33a4 C MOMOIIIBIO
CUCTEM ypaBHEHUH
4 | Koopaunatsl u rpaduku. OyHKIIUN
4.1 | KoopauHara TOUKH Ha IPSMOM
42 Yucnosele IpoMexyTKH. PaccTosiHrEe MeX Ay IBYMS TOUKaMU KOOPAMHATHOM MPSMOM
43 [TpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. AOGciucca 1 opuHaTa TOYKH Ha
' KOOPJAMHATHOM IIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHBIX popMynaMu. UteHne rpadukoB peanbHbIX
' 3aBUCUMOCTEN
4.5 | Ilonsatue pynkuun. I'padux pynkunun. CoiicTBa GyHKIUI
4.6 | Jluneitnas pyHkuus, ee rpaduk. ['paduk Gynkuun y = [X|
47 ['paduueckoe pelIeHne  JIMHEHHBIX YPaBHEHHI U CUCTEM JIMHEHHBIX
' YpaBHEHUI
5 | BeposaTHOCTb U cTaTUCTHKA

HpeI[CTaBJ'ICHI/IC JaHHBIX B BHUIC Ta6J'II/II_I, Auarpamm, Tpa(bI/IKOB. 3armoHeHHE Ta6J'II/II_I,




5.1

YTeHHEe M TIOCTPOEHHE JuarpamMm (CTOJOMKOBBIX (CTOJNIOYATHIX) M KPYrOBBIX).
Urenue rpaduKoOB peaNbHBIX MporeccoB. M3prnedenne uHGOpMAIMK W3 AWATPAMM H
TaOJIUII, UCTIOIH30BAHUE U UHTEPIIPETALNS TAHHBIX

5.2

OrnucarenpHasi CTaTUCTHKA: cpeiHee apupMeTniueckoe, MeuaHa, pa3max, HauboJbiee
M HaWMCHbIIEe 3HAUCHUS Ha0Opa UHCIIOBBIX JaHHBIX. llpumepsl cirydaiiHOMI
U3MEHYUBOCTH

5.3

Cry4aifHbI 2KCIIEPUMEHT (OMBIT) M Ciy4yaliHOe coObITHE. BeposTHOCT, M yacToTa.
Ponb ManoBepoSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHII B MpHUpOAE U B
oOmiectBe. MoHeTa U UrpalibHas KOCTh B TEOPHH BEPOSTHOCTEH

5.4

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbL Uucimo pedep u cymMMapHash CTENCHBb
BepiuH. [Ipencrasnenue o cBs3Hocty rpada. Lenu u nukisl. [Tyt B rpadax. O6xox
rpada (3isepoB nyth). [IpencraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenne 3anau ¢
MOMOIIIBIO TpadoB

['eomerpus

6.1

Hauanbubie nonsatusa reomerpun. Touka, nmpsiMas, OTpe30K, Jyd. Yros. Buuabsl yrios.
BeprukansHele M cMmexHble yrubl. buccekrpuca yria. JIomaHas, MHOrOyroJIbHHK.
[TapamienpHOCTh U NEPIEHIUKYIAPHOCTD MIPSIMBIX

6.2

CumMmMeTpuiHbIe ¢urypel.  OcHOBHbBIE CBOIWCTBA  OCEBOW CUMMETPHHU.
[TprMepsl CHMMETPHUH B OKPYXKAIOIIIEM MHUPE

6.3

OCHOBHBIE TIOCTPOCHHUS C MOMOILBIO LUPKYJIsA M JUHEHKU. TpeyronbHuk. Bricora,
MearaHa, OUCCeKTpuca, UX CBOMCTBA

6.4

PaBHOOE1peHHBII U pPaBHOCTOPOHHUI TpeyroapHUKU. HepaBeHCTBO
TPEYroJbHUKA

6.5

CpoiicTBA W  TIpPU3HAKU paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku
PaBEHCTBA TPEYTOJIbHUKOB

6.6

CaoiicTBa U TPU3HAKH MapaJuIeIIbHBIX MIPSIMBIX. CymMma yrioB
TpPEyroJIbHUKA. BHEIIHNE yIiIbl TpEeyTrOJbHUKA

6.7

[IpssmMoyToNBHBIA TpeyrodbHUK. CBOHCTBO MEIMAaHbI MPSIMOYTOJIBHOTO TPEYTOJbHUKA,
NPOBEICHHOW K TUNOTeHYy3e. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYrOJIHHHUKOB.
[TpstMOyTONBbHBIN TPEYroJbHUK € yriaoM B 30°

6.8

HepaBeHcTBa B TIeOMETpUHM: HEPABEHCTBO TPEYrOJIbHUKA, HEPAaBEHCTBO O JUIMHE
JOMaHOM, TeopeMa O OosblieM yriae U OOJbLIe CTOpPOHE TPEeyroJIbHUKA.
[lepnienauKynsp U HAKIOHHAs

6.9

I'eomeTpuueckoe MecTo  Touek.  buccekrpuca yrjla Y CepeluHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk FTEOMETPUUECKHE MECTa TOUEK

6.10

OKpyXHOCTb M KpyI, XOpAa M JIUaMeTp, UX CBOMCTBAa. B3amMmHOE pacronoxxeHune
OKpyXXHOCTH M mpsMoi. KacatenpHas u  ceKylas K OKpY>KHOCTH

6.11

OKpy’KHOCTb, BIIMCAHHAs B yroi. BrnucaHHas M onucaHHas OKPYKHOCTU
TPEYroJIbHUKA




8 KJIACC

IIpoBepsiemble TPeOOBaAHMS K Pe3y/IbTATAM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM

NPOrpaMmbl
Kon IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
MPoBePSIeMOro o0pa3oBaTe/IbHOI POrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 Uucna u BEIUUCIIEHUS
Hcnons3oBats HayaJlbHbIE MIPEACTABJICHUS 0 MHOYECTBE
11 JCUCTBUTENbHBIX YWCEN JJIsi CPaBHEHHUs, OKPYIJIEHUS WU BBIYUCICHU,
' n300pakaTh JIEHCTBUTENBHBIC YHCIa TOYKaMHU Ha KOOPAWHATHOHN MPSIMOi
[IpumensTh moHsTHE apUPMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOAUTH
19 KBaJIpaTHbIE KOPHH, HCIONB3Ys TpPU HEOOXOAUMOCTH KaJbKyIATOp,
' BBITIOJIHATE TPEOOpPa30BaHMS BBIPAKEHUH, COJEPKALINX KBAJpaTHbIC
KOpHH, UCIIOJIb3YysI CBOMCTBA KOPHEHN
13 Hcnonb3oBars 3anmucyd  OONBIIMX M MalbIX  YHCET C
' MTOMOIIBIO JECATUYHBIX ApoOeH u creneHei yncina 10
2 Anrebpanueckue BbIpaKEHUS
[IpuMeHATh TOHATHME CTENEHU C LEIbIM II0Ka3aTesIeM, BBIIOJHATH
2.1 npeoOpa3oBaHUs  BBIPAXKEHUH, COJIEpXKAlIUX CTEMEHH C  LEeJIbIM
II0Ka3aTeIeM
BoinonusaTe TOKJIECTBEHHbIE peoOpa3oBaHus paloHaIbHbBIX
2.2 BBIDAKEHUII HAa OCHOBE TMpaBUi JEHUCTBUM HaJ MHOTOWIEHAMHU H
anre0pandecKuMu Ipo0sMu
2.3 PackiagpiBaTh KBaJApaTHBIN TPEXUJIEH HA MHOKUTEH
24 [IpumeHsTh peoOpa3oBaHUs BBHIPAKEHUN ISl PEIICHUS Pa3IuYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEMETOB, U3 pealbHON MPAKTUKU
3 VYpaBHEHMSI 1 HEPABEHCTBA
Pemartp nuHelinble, KBaJpaTHBIE YPAaBHEHMS M pallMOHAIbHBIE YpaBHEHUS,
3.1 CBOJAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMs IIEPEMEHHBIMU
[IpoBOANTH MpOCTENIINE UCCIIETOBAHNS YPABHEHUI U CUCTEM YPaBHEHUHN,
32 B TOM UHClI€ C MPUMEHEHHEeM TIpaduyecKux TMpeaAcTaBIeHUI

(ycTaHaBnMBaTh, UMEET JIM YpaBHEHHE UM CUCTEMa YpaBHEHHH perieHus,
€CJIM UMEET, TO CKOJIBKO, U ITpOoYee)




3.3

[lepexoauTh OT clIOBECHOW (HOPMYIMPOBKH 3a/1a4d K €€ anredpanyeckon
MOJEIM C IOMOILIBI0 COCTABJIEHUS ypPaBHEHUS WU CHUCTEMBI
YPAaBHEHUH,  HMHTEPIPETUPOBATH B COOTBETCTBHHM C KOHTEKCTOM
3aJ1a4M ITOJIyYE€HHBIN pe3yJIbTar

3.4

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIi CPABHEHUS, OLICHKU,
peliarh JIMHEeHHbIE HEPaBEHCTBA C OJHON MEPEMEHHONW U UX CHUCTEMBI,
naBaTh TpaduuecKyl0 WUTIOCTPALMI0O MHOXKECTBA pPEIICHUN HEepaBeHCTBA,
CUCTEMbI HEPaBEHCTB

OyHKINUU

41

[Tonumats 1 UCTIONB30BATh (DYHKIMOHAIBHBIC TOHATHS U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O0003HAUEHUs), OINpeNeNiaTh 3HAaueHHE (QYHKIUU T10
3HAYECHHUIO apTyMEHTAa, ONPEIEIIATh CBOUCTBA (PYHKIUH 110 ee TpaduKy

4.2

Ctpouth rpaduku 3jeMeHTapHbIX (yHKIUH Buma: y=K/x;
y = x4,y = X%, y = |X|, onuceBaTh CBOICTBA UMCIOBOH (YHKIHH MO

ee rpaduky

BeposTHOCTB U cTaTucTHKA

5.1

W3Bnekath M mpeoOpa3oBbIBaTh HMH(GOPMALUIO, TPEICTABICHHYIO B
BUje TaOmuI, Iuarpamm, TrpaduKoB, NPEICTABIATH JAaHHBIE B BHJC
TabJIuL, AUarpaMM, rpauKkoB

5.2

OnwuchIBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKHUX MMOKA3aTeNCH: CPEeTHIX
3HaYCHUH W Mep paccewBaHus (pa3Mmax, IHCIEPCUS M CTAaHIAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 9acTOTHI YHUCIIOBBIX 3HAYEHUH U YaCTOTELI COOBITHI, B TOM YHCIIE
0 pe3yNbTaTaM U3MEpPEeHH U HaOM0IeHU

5.4

Haxomuth BepOSTHOCTH CIydalHBIX COOBITWA B  OMbBITAX, 3HAs
BEPOSATHOCTH DJIJIEMEHTapHBIX COOBITUH, B TOM YHUCIE€ B OIbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonb3oBars rpaduyeckne MOJIETIH: JIepeBO
CITy4aiHOTO 3KCTIEPUMEHTA, IMarpaMMbl Dilepa, YucaoBas mpsmas

5.6

OnepupoBarb MOHSTHSIMHU: MHOXECTBO, IOJMHOKECTBO; BBIMOJIHATh
OTIepallMy HaJl MHOXKECTBaMH: OOBEAMHEHNE, TIEPECEUCHHE, TOTIOIHEHNUE;
MEPEYHCIIATH SJIEMEHTHI MHOXKECTB, IPUMEHSTHh CBOMCTBA MHOYKECTB




5.7

Hcnonb3oBath rpadguueckoe mpeicTaBiIeHUEe MHOXKECTB U CBSI3€H MEXAY
HUMM [UIs OIHMCAHMS TIPOLECCOB M SBJICHHMM, B TOM YHCIE IPH
pELIeHNH 3a]a4 U3 IPYruX y4yeOHbIX IPEAMETOB U KypCOB

I'eometpust

6.1

Pacno3HaBarh OCHOBHBIE BUJbI YCTBIPEXYI'OJIbHUKOB, HX OJJICMCHTEHI,
MOJIL30BAThCS MX CBOMCTBAMH Ipru pCIICHHUU I'COMETPHUUYCCKUX 3alad

6.2

[IpuMeHsSITh CBOWCTBA TOYKH TEPECEUCHHS] MEIUAH TPEYTOJIbHHUKA
(1IeHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnanerp mnonsTHEM cpenHEHl JMHMM TpEYroJbHMKA U Tpaleuud,
IIPUMEHATh MX CBOMCTBAa IIpU PEIICHUM TIEOMETPUYECKUX 3a/]ad.
[Tons3oBatbest Teopemort Paneca U TEOpPEMOW O IMPONOPLHUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX AJIS PEIIeHUs MPAaKTHUECKUX 3a1a4

6.4

HpI/IMCHHTB IIPU3HAKHU HO,Z[O6I/I${ TPEYTrOJIbHUKOB B
PCIICHHUU I'COMCTPUUCCKHUX 3aaa4

6.5

[Tonb3oBatbes Teopemoii Iludaropa ans pemieHus reOMETPUUECKUX H
mpakTudyeckux  3agad.  CTpouTh  MareMaTH4ecKyl  MOJENb B
MPaKTUYECKUX 3aj[auyax, CaMOCTOSITEIIBHO JIeJaTh YEPTEX M HAXOJIUTh
COOTBETCTBYIOIIHUE JITTUHBI

6.6

Biagers noHsTHMSMM CHHYCA, KOCHMHYCAa M TaHI€HCa OCTpOro yria
MIPSIMOYTOJIBHOTO TpeyroiabHuKa. [101p30BaTbCs dTHUMH MOHATUAMM IS
penIeHus NPaKTUYECKHUX 3a]1a4

6.7

Boruucnsate  (pa3nudHbIME - cIOCOOaMH)  TUIOMIAAL TPEYrOJIbHUKA U
IOl  MHOTOYTOJBHBIX uryp (Modb3ysch, TA€ HE0OX0IUMO,
KabKyIsITOpoM). [IpUMeHATh MONy4YeHHbIE YMEHUS B MPAKTUYECKUX
3aavax

6.8

Bragers MOHATHAMU BIMCAaHHOTO M LICHTPAIBHOIO YIUIA, MCIOJIb30BAaTh
TEOpPEMBI O BIUCAHHBIX YIJIaX, YIJaX MEeXAY XOpAaMHU (CEKYILIMMHU) U yTIie
MEXKy KacaTelIbHOW M XOPJ0M MPH PEIIEHUH T€OMETPUIECKUX 3a71a

6.9

BJ'Ia)IeTI) IIOHATUEM OIIMCAHHOT'O YCTBIPCXYTOJIbHHUKA, IPUMCHATH
CBOMCTBA OIMCAaHHOTO YCTBIPCXYI'OJIbHHUKA IIPU PCIICHUHU 3a1a4




6.10

[IpuMeHATH  TOJNlyYeHHBIE  3HAHUS HAa  M[PAKTUKE —  CTPOUTH
MaTeMaTUYeCKUe MOJENM JUIsl 3aJad peajbHOM JKU3HU M MPOBOJUTH
COOTBETCTBYIOIIME  BBIYUCIICHHUS C  NPUMEHEHHWEM  IOAO00HS U
TPUTOHOMETPUH (IIOJIB3YSCH, I1Ie HEOOXOAUMO, KAIbKYISTOPOM)

IIpoBepsieMble 3JIEMEHThI COIEPKAHMSA

Kon IIpoBepsiemMblii 3JIeMeHT cOAePAKAHUS
1 Yucna 1 BEIYUCIIEHUS
11 KBanpatHslii kopeHp u3 umcia. [loHsTHe 00 MppanMoOHAIBFHOM YHCIE.
' Jecatuunple NpUOINKEHNUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(METHYECKUX KBAaJpaTHBIX KOPHEM M MX MpPUMEHEHHE K
1.2 npeoOpa30BaHUIO0 YHCIOBBIX BBIPQKEHUH M BBIYMCICHUAM. JleHCTBUTENbHbIE
yucia
13 CreneHs ¢ 1eNbIM IT0Ka3aTeneM U ee cBoicTBa. CTaHIapTHAs 3alliCh YHACIA
2 AnreOpandecKe BHIPAKEHHS
21 KBagparHsiii TPEXUICH, pasJioKeHue KBaJpaTHOIO TPEX4WIECHA
' Ha MHOXHUTEIH
2.2 Anrebpanueckas 1po6s. OCHOBHOE CBOMCTBO airedpanyeckoil qpodu
2.3 CrnosxeHue, BbBIUNTaHUE, yMHOXKEHHE, JIeJICHHE allreOpanuecKux Ipooei
24 PanroHanbHbIC BRIpQXKCHUS M UX PEOOpPa30BaHKE
3 YpaBHEHMS U HEPABEHCTBA
31 KBanpatHoe YpaBHEHUE, ¢bopmyna  KOpHEH  KBaJpaTHOTO
' ypaBHeHus. TeopeMa Buera
3.2 Pemenue ypaBHeHUI, CBOASIIMXCS K JIMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme qpoOHO-paMOHATHHBIE YPAaBHEHHS
I'paduueckass mHTepnpeTanus ypaBHEHUH C JBYMS INEPEMEHHBIMH U CHUCTEM
3.4 JVHENHBIX YPAaBHEHUM C JBYMs IIepeMEHHBIMU. lIpumepsl pemieHuss cucrem
HEJIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pernienune TeKCTOBBIX 3a/1au aaredpandeckuM cnocoooM
3.6 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HON NTEPEMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIC HEpABEHCTBA C OJJHOM IIEPEMEHHOU




3.10

CucreMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN

4 DyHKITIN
41 [Tonstne  Qynxmuu.  OOmacte  ompeneseHHs U MHOXECTBO
‘ 3HaueHni pyHkuuu. CrnocoOsl 3aanus QyHKIUN
4.2 I'paduk dyaknun. YreHne cBONCTB GYHKIMH 110 €€ TpaduKy
4.3 [Tpumepsl TpaduKoB GYHKINN, OTPAKAIOLINX PEaTbHBIC MPOLIECCHI
44 @OyHKIMK,  ONHUCHIBAIOIIUE OpsAMyl0 ¥ OOpaTHYIO NPONOPLUOHAIBHBIE
' 3aBHCUMOCTH, UX rpaduku
4.5 ®ynkmun Y = X2, y = X
4.6 Oyukiuu Y= /X,y =[X|
4.7 ['paduueckoe penieHre ypaBHEHUH 1 CUCTEM YpaBHEHUH
5 BeposTHOCTB U cTaTuCcTHKA
5.1 [IpencraBienne qaHHBIX B BUJE TaOJIHII, TUarpaMm, rpagukoB
59 MHoxecTBO, JIIEMEHT MHOK€ECTBA, HOJMHOKeCTBO. Onepanuu
' HaJl MHOXECTBaMU: 00beMHEHHE, IepeceueHue, JOIOTHEHNE
53 CgoiicTBa onepanui HaJ MHOYKECTBAMHU: IIEPEMECTUTEIBHOE,
' COYETaTeNIbHOE, PACIPEAETUTEIbHOE, BKIIOUEHHS
54 Hcnonp3oBanue rpaduyeckoro MpeicTaBICHUs] MHOXKECTB ISl ONMUCAHHUS
: peabHBIX MPOLECCOB U SABJICHHMA, TIPU PEIICHUH 3a/1a4.
55 W3mepenue paccenBanms JaHHBIX. J(Mcniepcust U CTaHIapTHOE OTKIOHEHHE
: YHCIOBBIX HaOOpoB. [lmarpamma paccenBaHUs
OneMeHTapHble  cOObITHA  ciay4yaiiHoro ombiTa. CiydaiiHble  COOBITHS.
56 BepositHocTH  cOOBITHI. OIBITBI C PaBHOBO3MOXXHBIMHU ~ 3JI€MEHTapHBIMU
' coObiTusimu.  CnyuaiiHplii  BbIOOp. CBSI3b  MEXAY  MaJOBEpPOSITHBIMU U
NPaKTUYECKH JJOCTOBEPHBIMH COOBITHSIMU B IIPHPO/IE, OOIIIECTBE M HAyKe
HepeBo. CBoiicTBa /epeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHME BHUCAYEH
o.7 BEPILMHBI, CBSI3b MEXAY YHMCIOM BepIIMH U uuciaoM pedep. Ilpasuio
yMHOXXeHUs. Perienne 3a1a4 ¢ noMousio rpagos
[IpotuBomnonoxxkusie  coObiTUA.  [uarpamma  Diinmepa.  OObenuHeHHe u
5.8 nepeceueHne coObITHil. HecoBmecTHble coObiTus. DopMyna  CIOXKEHUS
BEPOSITHOCTEN
5.9 VYcnoBHas BeposaTHOCTh. [IpaBuio ymHoxeHnus. HezaBucumble coObITHS
[lpencraBienne DJKCIepUMeHTa B BUjAe JepeBa. PemieHme  3ajad Ha
5.10 HaXOXXJICHHE BEPOSATHOCTEH C MOMOILNBIO JIepeBa CIy4alHOTO HKCIEPUMEHTA,
JuarpaMm Ouepa
6 I'eomerpust
6.1 YersipexyroapHuku. [Tapamienorpamm, ero npu3HaKy U CBOMCTBA




6.2 [IpssMoyToIBHUK, pOMO, KBapaT, UX MPU3HAKU M CBOMCTBA
63 Tpanenus, paBHOOOKast Tpaneuus, ee CBOMCTBA u
' npusHaku. [IpssmoyronpHas Tpanenus
6.4 Meron yasoenuss menuansl. LleHtpanbHas cumMmerpus. Teopema Daineca u
' TEOpeEMa O MPOIMOPIIMOHATIBHBIX OTPE3KaX
6.5 CpenHue IMHAM TPEYroJbHUKA U Tpaneuu. LleHTp Macc TpeyrojabHuKa
66 [TogoGue TpeyroapHUKOB, Kod3(pdunuent momodus. [lpusnaku momoOus
' TPeyroiabHUKOB. [I[puMeHeHne nogo0us npu permeHny NpakTHIeCKuX 3a/1au
6.7 DopmyIbl Uil IJIOUIa U TPEYroJIbHUKA, napaiesiorpaMma,
' poMba U Tparneuuu
6.8 CaoiicTBa miomanei reoMeTpuyeckux Guryp. OtHo1eHne
) IoImazei moooHeIX Guryp
6.9 Brrunciienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune Teopemsl Iludaropa mpu pereHum
' MIPaKTUYECKUX 3a1a4
CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO yria HpsIMOYrOJIbHOIO TPEYTrOJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpHUTrOHOMETpHUYECKHE (YHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LEHTpasIbHBIE YIJIbl, YTOJ MEXKIY KacaTeIbHON M XOpJO0il. YTIibl
' MEXy XOpJlaMH U CEKYLIUMU
6.13 BrincanHble 1 ONIMCaHHBIE YETHIPEXYTOJIBHUKH
6.14 BzaumHoe pacnonoxkeHue ABYX OKpyxkHocTei. Kacanwe OKpy:KHOCTEH.
' OO0u1me kacaTenbHbIE K IBYM OKPYXHOCTSIM
IKJIACC
IIpoBepsiemble TpeGOBaHUS K pe3yJIbTaTaM OCBOEHHSI OCHOBHON 00pa3oBaTe/IbHOM
NPOrpaMMbl
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBEPsSIEMOro 00pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJabrara
1 Yucna v BEIYUCIICHUS
11 CpaBHUBaTh M yHOPSAOYMBATH PAllMOHATIbHBIE U MpPPAllMOHAIbHbBIE
' qucia




1.2

BoimonuaTe apudmeTnueckue NEHCTBUS C PAlMOHATBHBIMU UYUCIAMH,
coueTas yCTHbIE W NHCHMCHHBIE MPHEMBI, BBINOJHITH BBIYUCICHUS C
UppalMOHATLHBIMU YHCIIAMU

13

HaXOIII/ITB 3HAYECHHS CTEIEHEH C IEJIBIMU MOKa3aTeIIsIMH U KOpHeﬁ,
BBIYHUCIIATH 3HAYCHU A YHUCIIOBBIX BBIpa)KeHI/Iﬁ

14

OprFJISITB IICfICTBHTCHBHBIe quclia, BBITNIOJIHATD IPUKUIAKY
pe3yiibTara BbI‘-II/ICJIeHI/If/'I, OLICHKY YHCJIIOBBIX Bblpa)KeHI/If/'I

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemars JIMHEIHbIE U KBaJpaTHbIC YpaBHEHHSI, YpaBHEHUS,
CBOJSIIIMECS K HUM, MPOCTEHIINE IpOOHO-pAlHOHATIbHBIC YPABHEHUS

2.2

Pemate cucteMbl IBYX JIMHEHHBIX YpaBHEHUH C JBYMsS NEPEMEHHBIMU U
CHUCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OJIHO YpPaBHEHHUE HE SIBISACTCS
JIMHEHHBIM

2.3

Pemars TekcTOBBIC 3aa4u anre6panquKI/IM CIoco0oOM ¢ IIOMOIIBIO
COCTaBJICHHUA YPAaBHCHUSA WK CHCTCMbI [BYX ypaBHeHI/Iﬁ C JBYM:
NIEPEMCHHBIMU

2.4

[IpoBoauTh MpocCTeiiine UccieJOBaHUs YPaBHEHUI U CUCTEM YpaBHEHHI,
B TOM YHCII€ C MPUMEHEHUEM TrpaduuecKuX MpeICTaBIeHu (Hampumep,
yCTaHaBIWBaTh, HMEET JHM ypaBHEHHE WM CHUCTEMa ypaBHEHUI
pelIeHus, €CI HUMEET, TO CKOJBKO)

2.5

Pemarp nuHeliHble HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paxarhb
pelIeHne HEPABEHCTB HA YMCIOBOM NPSIMOM, 3alMCHIBATh DPEIICHHE C
IIOMOILIbI0 CUMBOJIOB

2.6

Pemiate  cucTteMbl JIMHEHWHBIX HEPABEHCTB, CUCTEMBI
HEPABEHCTB, BKIIOYAIOIINE KBaJpaTHOE HEPaBEHCTBO,
n300paxkaTh pELIEHUE CUCTEMBI HEPABEHCTB HAa YMCIIOBOW MPSIMOM,
3allMChIBATh PELIEHUE C IOMOLIBI CUMBOJIOB

2.7

Hcnons3oBaTh HEPAaBCHCTBA IIPpU PCHICHUUN PA3JIMYHBIX 3a1a4

OyHKINUU

3.1

PacmioznaBars byHKIMN W3y4YCeHHBIXBUIOB. [10Ka3bIBATh
CXEMaTHYECKH pacroyioxKeHne Ha KOOPIHMHATHON

iockocTr rpadukoB GyHkimid Buga: y = kx, y = kx +
b, y=k/x y = ax? + bX + CB 3aBHCHMOCTH OT 3HaYeHHil
KOX((PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKIMIA

3.2

[Toka3pIBaTh CXEMAaTHYECKH PACIIONIOKEHIE HA KOOPIMHATHON TTIOCKOCTH
rpadukoB pyHKUMN Buaa y = VX, Y = |X| 1 onmchIBaTH CBOMCTBA
byHKIII




Crpoutsb 1 n300paXkaTh CXeMaTHUECKU TpaPUKH KBAJAPATUYHBIX (DYHKITHH,

3.3 OTMCHIBAaTh CBOMCTBA KBAaIpaTHUHBIX (DYHKIUI 1O UX rpadukam
Pacnio3naBate KkBagpatuuHylo (QYHKOHIO 1O (opmylie, TPUBOAUTH
3.4 MpUMEphl KBaJApPaTHUUHbIX (QYHKIUI W3 pealbHOM KU3HU, (QU3UKH,
reoMeTpuun
4 Apudmerndeckas 1 reoMeTpUIecKas IPOrPECCuu
41 Pacnio3HaBaTh apu(METHUECKYyI0 U T€OMETPUYECKYIO IMPOrPEeCcCHH IpU
' pa3HbIX crioco0ax 3aJaHus
BbINONHATE BBIYMCICHHUA C MCIOJAB30BaHMEM (QOPMYJ N-ro YJeHa
4.2 apu(METHYECKOW M TEOMETPUYECKOH NpOrpeccuif, CyMMBI MEpBBIX N
YJIEHOB
43 N300pakaTh 4ieHbI 10CIE10BATEIbHOCTH TOUKAMH Ha KOOPIUHATHON
' IJIOCKOCTH
Pemate 3amaun, CBsI3aHHBIE C YHCIOBBIMU IOCIEIOBATEIbHOCTSIMM, B
4.4 TOM 4YHCII€ 3aJaud M3 peajbHOW JKU3HM (C  HCIIOJIb30BAHHEM
KaJbKYJIATOPA, IHPPOBBIX TEXHOJIOTHI)
5 BeposiTHOCTB U cTaTuCTHKA
W3BnekaTb W mpeoOpa3oBbIBaTh HH(POPMALMIO, MPEICTABICHHYIO B
5.1 pa3IMYHBIX HMCTOYHUKAX B BUAE TaONWI, JWarpamM, TpaduKos,
MPECTABIATH JaHHBIE B BUJIE TAOIHII, JHarpamMm, rpadukoB
59 Pemarp 3amaun opraHu3oBaHHBIM I1EPe0OOPOM BapHUaHTOB, a TaKXKe C
' WCTIOJIh30BAaHNEM KOMOMHATOPHBIX MPABUI U METO/IOB
Hcnonb30BaTh onucaTelbHble XapaKTEPUCTUKK JJII MACCHBOB UYHCIIOBBIX
53 JAaHHBIX, B TOM YUCJIE CPEIHNE 3HAYCHMSI U MEPBI PACCEBAHUS
54 HaxoauTh 4acTOThl 3HaUE€HUN M 4YacTOTHI COOBITHS, B TOM YHCIE
' M0JIb3YACh Pe3yIbTaTaMH NMPOBEIECHHBIX U3MEPEHUI U HaOI0IeHU I
HaxomuTh BEpOATHOCTH ClydyallHBIX COOBITHI B HM3Y4YEHHBIX OIbITaX, B
55 TOM YHCJI€ B OIBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHIIMM,
' B CEpUSX UCHBITAHUI 10 IEPBOTO YCIIEXa, B CEPUIX UCNIBITAaHUN bepHyin
56 HMeTp mpezncTaBieHue O CiydallHOM BEIMYMHE M O PACHPENEICHUU
' BEPOSATHOCTEMN
Hmers mpezacraBieHHE O 3aKOHE OONBIIMX YHUCENT KAaK O IPOSIBICHUH
5.7 3aKOHOMEPHOCTH B CIIYHaitHOM M3MEHUYMBOCTH M O POJIU 3aKOHA OOJBIITUX
YHUCEN B MPUPOJIEC U 00IIECTBE
6 I'eomerpus
3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIJIOB, HaXOAMTh C MX
MOMOUIBI0  PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOTO  TPEyrojibHUKa
6.1 («pemenue IPSIMOYT OJIBHBIX TPEYTOJIbHUKOBY). Haxonuts (c

IIOMOIIBIO KaJ'IBKy.HSITOpa) JJIMHBL U YTJIBI OJIA HETAO0JINYHBIX 3HAUYECHUI




6.2

ITonb3oBarbes dopmynamu IIPUBEJICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUISL HAXOXKJIEHUS COOTHOILICHWUU
MEXy TPUTOHOMETPUYECKUMHU BEIIMYNHAMHU

6.3

Hcnonb30BaTe TEOpPEMBI CHUHYCOB W KOCHHYCOB JUIsl HaXOXICHUSA
pPa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYroJbHUKOBY),
IIPUMEHATH UX IIPU PELICHUU T'€OMETPUYECKUX 3a1a4

6.4

Bnaners mnoHsATHAMH TpeoOpa3oBaHMsA IMOJOOHS, COOTBETCTBEHHBIX
a5ieMeHTOB 1o00HBIX (uryp. [lomb30BaThCcsi CBOWCTBAMH MOAOOHS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYUCIATH JUIMHBI U HAaXOAWTH YIJIBI Y
noo0HbIX ¢uryp. IlpumensTs cBoiicTBa MOMO0MS B MPAKTHYECKUX
3agadyax.  YMeTb  NPUBOAUTH  HpPUMEpPHl  TOJAOOHBIX  Quryp B
OKPY’KaIOIIEM MUpE

6.5

Ilonws3oBaThbes TCOpECMaMu (¢} IIPOU3BCACHUN OTPC3KOB

6.6

ITonp3oBaThes BCKTOpaMHu, IIOHUMAaThb Hux FCOMeTpI/I‘ICCKI/Iﬁ n
(1)14314%01(1/1171 CMBICJI, IIPUMCHATL HX B PCHICHHU TI'COMCTPHUUYCCKUX H
(I)I/I3I/I‘IeCKI/IX 3aaa4. HpI/IMeHHTL CKAJIPHOC IMPOU3BCACHHUC BCKTOPOB AJIA
HaxXOXJACHUA AJIMH U YI'JIOB

6.7

ITons30BaThCA MCTOJOM KOOpAHWHAT Ha IIOCKOCTH, NPUMCHATL €Iro B
PEIICHUU IT'COMCTPUYCCKUX U ITPAKTHUYCCKUX 3a1a4

6.8

Bnagets IIOHATHUAMU IIpaBUJIbHOI'O MHOTI'OYT'OJIbHHKA, JJINHBI
OKPY’KHOCTH, MJIMHBI AYI'U OKPYKHOCTHU U paﬂHaHHOﬁ MCPBI yriia, YMCTb
BBIUUCIIATE IUIOMIAAb Kpyra M €ro yacTeH. HpI/IMCHHTB IMMOJTYYCHHBIC
YMCHHA B MIPAKTUUCCKHUX 3aJjadax

6.9

HaxoauTh ocu 1 HEHTPbI CUMMETPUN PUTYP, IPUMEHSTH JBUKECHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

IIpuMeHSATh  MONY4YEHHBIE  3HAHUS HA  NPAaKTUKE —  CTPOUTH
MaTeMaTHYeCcKUe MOJeNH i 3a7ad pealbHOM JKU3HM U TPOBOJIUTH
COOTBETCTBYIOIIME  BBIYUCJIEHHA C  NPUMEHEHHMEM  M0J00Us U
TPUTOHOMETPUUECKUX  (QYHKIUH  (MONb3ysch, I/A€  HEOOXOAUMO,
KaJIbKYJISITOPOM)

HpOBepﬂeMble 3JIEMEHTBI COACPKAaHUA

Kon IIpoBepsieMblii 21€MEHT COAepPKAHUSA
1 Yucna 1 BEIYUCICHUS
11 PanmonanpHble yKciia, MppallMOHAIbHbBIE YNCIa, KOHEYHbIE U OECKOHEUHbIE
' JECSITUUHBIE TPOOH
MHOXeCTBO JIeHCTBUTENBHBIX YHCEl, JACHCTBUTENbHBIE YHCIa KaKk OeCKOHEYHbIE
12 JecATUYHbIe poOu. B3aMHO OJHO3HAYHOE COOTBETCTBHE MEXKIAY MHOXKECTBOM
: JNENCTBUTENBHBIX YHCET M KOOpAMHATHOM mpsAMoil. CpaBHEHHE AEUCTBUTEIBHBIX
qucen
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ApudmeTndeckue IeUCTBUS C ICUCTBUTEIHHBIMU YUCIIAMU

Uzmepenus, npubnrxeHusi, oueHKU. Pa3Mepsl 0OBEKTOB OKPYXKAIOLIETO MHPA,
JUIMTETILHOCTh TPOLIECCOB B OKpyxkatouiem wmupe. [IpubmmkenHoe 3HayeHHe

14
BEJIMYMHBI, TOYHOCTh NpuOmmxkeHusd. Oxpyrienue uucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYUCICHUIN
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJTHOM TIepeMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienne ypaBHEeHH, CBOASIIIMXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHMe. Pelienne ypaBHEeHH, CBOASIIMXCS K KBaAPATHBIM
94 buxBagparHoe yYpaBHEHUE. [Tpumepst peeHus YPaBHEHUU
' TpeTbel 1 YeTBEPTOH CTeNeHeN pa3sioKeHUEeM Ha MHOKUTENN
25 Pemmenne npoOHO-paliioHANTbHBIX YPaBHEHUN
2.6 CucreMsbl ypaBHEHHM
2.7 YpaBHeHHe ¢ IByMS IEpEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cuctem IByX JIMHEHWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU
29 Pemienue cucreM 1ByX ypaBHEHHUH, OIHO U3 KOTOPBIX JMHEHHOE, a APYroe — BTOPOH
' CTEIICHU
2.10 ['paduueckas vHTEpIpETAU CHCTEMBl YPAaBHEHUH C IBYMsI IEpEMEHHBIMH
2.11 Pemenne TEKCTOBBIX 33724 alnre0OpandecKuM criocooom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOWCTBA
2.13 Pemenune nuHeMHBIX HEPABEHCTB C OJIHOM MEpeMEHHON
2.14 Pemenue cucTeM JTMHENHBIX HEPABEHCTB C OHOM NIEPEMEHHON
2.15 KBanparHble HepaBeHCTBa
216 I'paduueckas nHTEepHpeTanys HEPaBEHCTB U CUCTEM HEPAaBEHCTB C JABYMs
' MIEpEMEHHBIMU
3 QOyHKIMN
31 KBanparuunas gynkuus, ee rpa¢puk u cBoiictBa. [lapaGona, koopauHaThI
' BEPIINHBI 1apaldoJibl, 0Cb CHUMMETPUU MapadoIbl
3.2 I'paduku pynkuumii y = kx, y = kx + b u ux coiictea
3.3 I'paduku pynxmmii Y =, y= X3 u ux cBoiicTBa
X
34 I'padukn pynkmuit Y= /X,y = |X| u ux cBoiicTBa
4 YucnoBsIe Mocae10BaTeIbHOCTH

OHpCIleJ'IeHI/IC U CIOCOOBI 3aJlaHHs YHUCIIOBBIX ITOCJIEAOBATEILHOCTEIA. 3a;[aHHe
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MOCJIEIOBATEILHOCTH PEKYpPpEeHTHOU (opmynoil u (Hopmysoil n-ro uieHa

Apudmernueckas nporpeccus. Popmynbsl N-ro ujaeHa apuMeTHUIECKON

4.2
MIPOTPECCUH, CYMMBI NIEPBBIX N YJICHOB
43 I'eomerprueckas IIpOrpeccusl. @opmynel  N-ro  4ieHa
' T€OMETPUYECKOH IIPOIPECCUH, CYMMBI IIEPBBIX N YICHOB
H3o00paxeHue 4wieHOB apu(pMETHUECKON U T€OMETPUUECKON MPOTPECCHl TOUKaMu
4.4 Ha KOOPJIMHATHOM IJIOCKOCTU. JIMHENHBIN U SKCIIOHEHIIMAJIBHBINA POCT
4.5 CI1oXHBIE TIPOIICHTHI
5 BeposiTHOCTB U cTaTHCTHKA
[IpencraBinenue MaHHBIX B BUAE TaOJMI, Iuarpamm, rpaukoB, MHTEpIpeTalus
5.1 JNaHHbIX. YUTEeHHEe M TOCTPOCHHE TaONHIl, AuarpamMm, rpadukoB IO peaTbHbIM
JTAHHBIM
5.2 [TepecTaHoBKHM U haKkTOpHAT
5.3 CoueTtaHus U YUCIIO COYETAaHUN
5.4 Tpeyronbuuk [Tackans. Pemenue 3a1a4 ¢ ucmnonb3oBaHHEM KOMOMHATOPUKH
55 ['eomeTpuueckass BepossTHOCTh. CiydailHbIN BBIOOpP TOUKH U3 (UTYPHI HA
' IJIOCKOCTH, U3 OTPE3Ka U U3 JYId OKPYKHOCTH
5.6 Hcnertanue. Yenex u Heynaua. Cepust HICIIBITAHUM 10 IEPBOTO ycIiexa
57 Cepus ucnbiTanunii bepuyninu. BeposTHOCTH cOOBITHI B cCepyr UCTIBITAHUI
' beprymnm
5.8 CrnydaiiHasi BeIMUYMHA U paclpeie]ICHUE BEPOSITHOCTEN
59 MaremaTtuueckoe oxuaanue u nucnepcus. [Ipumepsl maTemMaTnueckoro
' 0’KHMJIAHHSI KaK TEOPETUYECKOT0 CPETHErO 3HAUEHUSI BETUYMHBI
510 MaremaTuyecKoe OKHIAHWUE W JUCIEPCHS CIYYaWHOW BEIMYMHBI «UUCIIO
' YCIIEXOB B CEpUH UCTIBITAaHUI bepHym»
511 [TonsiTe o 3akoHe OoNbIUX unces. M3zMepeHnue BeposiTHOCTEH ¢ MTOMOIIBIO YacTOT.
' Ponb u 3HaueHune 3aKoHa OOJBIIMX YUCEN B MPUPOJIC U 0OIIECTBE
6 ['eomerpust
6.1 Cunyc, KOCHHYC, TaHI'EHC YIJIOB or 0 gmo  180° OcHoBHOE
' TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS
Pemenne tpeyronpbHukoB. Teopema KOCHHYCOB M TeopeMa CHUHYCOB. PemieHune
6.2 MPaKTUYECKUX 337ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpazoBanue mompoowus. [1o1001e coOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 HpPOW3BEAECHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU
' OTPE3KOB CEKYIIHX, TEOPEMA O KBaJApaTe KacaTeJIbHON
65 BexTop, JUIMHA (MomyIB) BEKTOpa, COHAITPaBJICHHBIE BEKTOPBI,

IMPOTHUBOIIOJIOKHO HAaIMPaBJICHHBIC BCKTOPBI, KOJIMHCAPHOCTH BEKTOPOB,
PaB€HCTBO BECKTOPOB, OIICpallMy HaJ BEKTOPAMH. Paznoxenne BCKTOpa 110
JABYM HCKOJUIMHCAPHBIM BCKTOPpaM




Koopaunars! BekTopa. CkansipHOE NMPOM3BEIEHHE BEKTOPOB, IPUMEHEHUE AJIs

6.6
HAXO0XJICHUS JITUH U YTJIOB
JlexapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPAaBHEHHUS NPSAMOM U OKPYKHOCTH B

6.7 KOOPJIMHATAX, MEPECEUCHHE OKPYNKHOCTEH M IpsMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHUE

6.8 [TpaBwiIbHBIE MHOTOYTOJILHUKH

6.9 Jnuna okpyxkHocTU. ['patycHas u pajinanHasi Mepa yria, BBIUUCICHUE UTHH JIyT

' OKPYKHOCTEH
6.10 [Tnomans kpyra, cCeKTOpa, CerMeHTa
6.11 JIBUKEeHHSI TJIOCKOCTH M BHYTPEHHUE CHMMETPUU (QUTYp (dIEMEHTApHBIC

npexacrasinenus). [lapamiensusrit neperoc. [loBopot

IMPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon

HpOBepﬂeMbIe Tpeﬁonaﬂnﬂ K IIPpeAMETHBIM pe3yjJbTaTaM 0CBOCHUSN

MPOBEPSIEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero
TpeOOBaHUSA oOpa3oBanusi Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, IMOJMHOYXECTBO, OIEpalluU
Ha/I MHO)KECTBAMH; YMEHHE OIIEpUPOBATh MOHATHAMH: Tpad, CBA3HBINA Tpad,
JIEPEBO, LIMKJ, NMPUMEHATh MX IIPU PEUICHUM 3a/ady; YMEHHE HCIIOJIb30BaTh
rpaduuecKoe NpeCcTaBIeHNEe MHOXKECTB Il OMMCAHUS PEaIbHBIX MPOLIECCOB
U SIBJIEHUH, IPU PELICHNUH 331a4 U3 IPYTUX YUEOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATUAMH: OIPEIEICHUE, aKCHOMa, TeopeMa,
JI0OKa3aTelIbCcTBO; ~ yMEHME  PAaclo3HaBaTb  MCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUSA, IPUBOAUTH NPUMEPBl M  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAaHUS U OTPHUIIAHUS BBICKA3bIBAHUI

YMeHHe ONnepupoBaTh IOHATUAMHU: HATypaJbHOE YHCIO, IIPOCTOE H
COCTABHOE YHCJIO, ACIMMOCTh HATypaJbHBIX YWCEN, IMPHU3HAKU ACIUMOCTH,
L[eJ0€ YHUCIO0, MONYJIb 4YHCla, OOBIKHOBEHHAas Jpo0b U JAecATUYHAas
Npo0Ob, CTAaHAAPTHBIA BUJ YHUCIA, PAlMOHAIBHOE YHUCIIO, MPPALMOHAIbHOE
YHCIlo, apu(METUUYEeCKUil KBaJpaTHBIH KOPEHb, YMEHUE BBITIOJTHSATh
JNEUCTBUA c YU CIIaMH, CpPaBHUBATh W YHOPSAIOYMBATH YHCIIA,
MPEACTABIATh YUCIIA HA KOOPIAWHATHON INPSMOM, OKPYIJIATh YUCIA; YMEHUE
JieNnaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYMCICHUN




YMeHue omepupoBaTh IMOHATUSMHU: CTENEHb C IIeJbIM IOKa3aTeJeM,
apu(pMeTHYECKUI KBaJIpaTHBIA KOPEHb, MHOTOWIECH, ajre0pandyeckas ApoOs,
TOX/IECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJbHOH cTeneHu Ooiblie
CIMHHLIBL; yMEHHE BBINIOJIHATH pacyeTsl o dopmymnam,
npeoOpa3oBaHusl  LENBIX, JIpoOHO-pallMOHATBHBIX BBIDOKEHUH H
BBIPQKEHUH C KOPHSMH, Pa3I0oKeHHE MHOTOWIEHA HA MHOXHUTEIH, B TOM
YHuCiIe C UCMONB30BaHHMEM (opMyn pa3HOCTH KBaJIpaTOB M KBaJpaTa
CYMMBI ¥ pa3HOCTH

YMeHue ornepupoBaTh NOHATHUSIMHU: YHCIOBOE PABEHCTBO, YPaBHEHHUE C
OJTHOM IIEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPAaBEHCTBO C
MepEMEHHON; YMEHUE peliaTh JUHEHHbIC U KBAJPATHbIC YPaBHEHUS, TPOOHO-
palLMOHAJIbHBIE YPABHEHHUS C OJTHOW MEPEMEHHOM, CUCTEMBI JIBYX JTUHEUHBIX
ypaBHEHUH, JIMHEHHBIC HEPABCHCTBA U UX CHUCTEMBI, KBaJpaTHBIC U JPOOHO-
palMoHaIbHBIE HEPaBEHCTBA C OJHOM IEPEMEHHOH, B TOM YHUCJIE NpPHU
peuieHuy 3agad M3 JIpPYrux IMPeaMETOB M IMPAKTHUECKUX 3a/ay; yMEHHUE
WCIIO0JIb30BaTh KOOPJAMHATHYIO MPSMYI0O M KOOPJIMHATHYIO IUIOCKOCTH st
M300paKeHUs pelIeHnd ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBarh TMOHATUAMU: QYHKIUS, Tpaduk (YHKIUU, HYIU
(GYHKIIUY, TPOMEXKYTKHA 3HAKONOCTOSHCTBA, TPOMEKYTKH BO3pACTaHWS,
yObIBaHUS, HawOOJbIlee W HAWMCHbBIICE 3HAYCHHUS (YHKIMH, YMEHUC
ONEPHUPOBATh IMOHATUSAMH: TpsSIMas MPOMOPIMOHAILHOCTh,  JIMHEHHAs
GbyHKIMsA, KBajgpaTHYHAs (QYHKOUs, oOOpaTHas MPOIMOPLUHUOHATIBHOCTD,
napabona, rumnepOoiia; yMeHHe CTPOUTH rpaduku byHKIHH,
UCIOJb30BaTh TpaQUKH JUIS  ONPEACICHUS  CBOWCTB  NPOIECCOB |
3aBHCUMOCTEH, IS pEIIeHUs 3a1a4y U3 JAPYruX Y4eOHBIX IMPEIMETOB H
peabHOM JKM3HM; yYMEHHUE BBIpOKATh (OPMYJIaMU 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMH

YMeHue onepupoBaTh NOHATHIAMU: OCIEI0BATENBHOCTD, apupMeTHIECKast U
reoMeTpuyeckas  MpPOTPEecCHH;  yMEHHME  HCIOJIb30BaTh CBOMCTBA
nociiefioBaTeabHOCTEN, (HOPMYJIBI CyMMBbl M OOIIETO 4jieHa MpH PeleHUU
3a/a4, B TOM 4HCJIE 3a7ad U3 JPYIHX Yy4eOHBIX NPEIMETOB U PEaJbHOU
KHU3HU

YMeHue pemarh 3aJaui pa3HbIX TUIOB (B TOM YHUCIIE HA MPOLEHTHI, JOJIU U
4yacTH, ABW)KEHHE, padoTy, IIEeHy TOBapOB U CTOMMOCTb MOKYIOK M YCIYT,
HaJOTM, 3aJaud M3 O00JIaCTH yNpaBlIEHUS JIMYHBIMU U CEMEWHBIMHU
(uHaHCaMM); YMEHHUE COCTaBJISATh BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBHUIO 3aJadd, HCCICNOBaTh IIOIYYEHHOE pEIICHUE H
OLIEHMBATh MPaBJI0N0I00HOCTH MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsAMasi, Iyd,
JIOMaHasi, yroJi, MHOTOYT OJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIN U
PaBHOCTOPOHHHN TPEYTOJIBHUKHU, IPSIMOYTOJIbHBIN TPEYTOJbHUK, MEINAHA,
OucceKTprca U BBICOTA TPEYTOJbHUKA, YETHIPEX YT OJIbHUK, ITapallIesIorpamMm,
poMO, MPAMOYTOJILHUK, KBaJIpaT, Tpareuus; OKpyKHOCTb, KPYT, KacaTeabHasi;
3HaKOMCTBO C NMPOCTPAHCTBEHHBIMU (UTYpPAMU; YMEHHUE pelIaTh 3a/1a4H, B
TOM YMCJIE U3 IOBCEIHEBHOM KU3HU, HA HAXO0XKICHUE F€OMETPUUECKUX
BEJIMYMH C IPUMEHEHUEM H3yUEHHBIX CBOMCTB (pUryp u GpaxTos
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VYMeHue omnepupoBaTh IMOHATHSIMHU: PAaBEHCTBO  (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuICIbHOCTh U TEPHEHIUKYISIPHOCTh TPSIMBIX, YrOJ
MEXAY NPSMBIMHU, TIEPIEHANKYIISpP, HAKIOHHAS, TPOeKLus, moaodue ¢uryp,
MoJI00OHBIE TPEYTOJIBHUKHA, CHMMETpPUS OTHOCHUTENIBHO TOYKH M TPSMOM;
YMEHHE paclO3HaBaTh PaBEHCTBO, CHMMETPUIO M Tojo0ue Quryp,
NapayieIbHOCTh U NMEPIEHANKYISIPHOCTD MPSAMBIX B OKPYKAIOLIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMU: JJIMHA, PACCTOSHUE, Yroyl (BeJIUYUHA
yria, CHHYC U KOCHUHYC yrjla TPeyroJbHHKA), IJIOIab; YMEHHUE OIICHUBATh
pa3Mepsl MPeAMETOB U 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHUE MPUMEHSTh
(dhopMyIibl IepUMeTpa U IUIOUIAAd MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH U
IUIOIMIAJN Kpyra, oObeMa MpsSMOYrOJbHOTO MapajUiesienunesna; yMeHHe
IIPUMEHSTh MPU3HAKKU PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TPEYrOJIbHUKA, TEOpEMY [Mudaropa, TPUTOHOMETPUUECKHE
COOTHOILUEHUS ISl BBIYMCIEHUS JJIMH, PACCTOSHUM, IUIOIAAei

12

YMeHue 1/1306pa>1<aTb IIJIOCKHUC (I)I/Il"ypbl u Hux KOM6I/IH8.I_II/II/I,
IIPpOCTPAaHCTBCHHLIC (le"ypBI oT PYyKH, C IIOMOIIBIO YCPTCIKHBIX
HUHCTPYMCHTOB u QJICKTPOHHBIX CpeacTB 10 TEKCTOBOMY HJIN
CHUMBOJIbHOMY OITUCAHUTIO

13

VYmenue ONCprUpOBaTh MNMOHATHUAMH: HNPAMOYTOJIbHAA CHUCTCMAa KOOpPAWHAT,
KOOpAuHATbl TOYKH, BCKTOpP, CyMMa BCKTOPOB, IIPOMU3BCACHHE BCKTOpa Ha
YUCJI0, CKAJAPHOC IPOU3BCACHUC BCKTOPOB, YMCHHC HCIIOJb30BATh
BCKTOPLI u KOOpAUHATHI JJIA HIPCACTABJICHUA JaHHBIX U PCUICHHWA 3a1a4, B
TOM YHUCJIC U3 APYTUX y‘le6HBIX peaIMCTOB U peaanoﬁ KHN3HU

14

YMeHne onepupoBaTh MOHITHUSMHU: CTOJOMKOBBIE M KPYrOBBIE JHATPAMMBL,
TaOIMIIBI, CpeaHee apupMeTudecKoe, MeAnaHa, HanbobIIee ¥ HaNMEHbIIIee
3HaueHUs,  pa3Max  YHUCIOBOIO Habopa; yYMEHUE U3BJIEKATb,
MHTEPIPETUPOBATh U NMPeoOpa3oBbIBaTh MH(OPMAIMIO, MPEICTABICHHYIO B
TabIMIax ¥ Ha JUarpaMMax, OTPaKarolllyl0 CBOMCTBA U XapaKTEPUCTUKHU
peaJIbHbIX TPOLIECCOB U SIBJICHMIA; yMEHUe pacro3HaBaTh
W3MEHYMBBIE BEJIMUMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATUSMHU:  CIY4alHbBI ONBIT  (CIy4alHbII
AKCIIEPUMEHT), DJIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN MCXOJ]) CIy4alHOTO
OTBITA, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE HaXOJUTh
BEPOSITHOCTH  CIIyYallHBIX COOBITUNA B ONBITaX C PaBHOBO3MOXXHBIMH
JJIEMEHTAapHBIMU  COOBITMSIMM;  YMEHHE  pelaTh 3aJjaud  METOJIOM
OpPraHM30BaHHOIO Iepedopa U C HCIOJIb30BAaHMEM IIpaBWJIa YMHOXKEHMS,;
YMEHHE OIEHUBAaTh BEPOATHOCTH pEATbHBIX COOBITUH UM SBJICHHIA,
MOHUMATh POJIb TMPAKTUYECKU JOCTOBEPHBIX U MaJOBEPOSITHBIX COOBITUN B
OKPY’KaloIlleM MUPE U B )KM3HU; 3HAKOMCTBO C TIIOHSATUEM HE3aBUCHUMBIX
COOBITHIA; ~ 3HAKOMCTBO C 3aKOHOM OOJBIIMX 4YHCET M €ro pojbio B
MAaCCOBBIX SIBJICHUSX

16

YMeHne BBIOMpaTh MOAXOMSIINA W3yYE€HHBIH METON JUIsl PelIeHUs 3aJadu,
MPUBOJIUTH IPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
JKA3HU, PACIO3HABaTh MPOSBJIEHUE 3aKOHOB MATEMaTUKU B MCKYCCTBE,
ONMCBHIBATh OTIEJbHBIC BBIJAIOIIMECA PE3YIbTATHI, MOJYYEHHBIE B XOJE
pa3BUTUS MAaTEMATHUKU KaK HAyKH, NPUBOAUTH IPUMEpPbl MaTEMAaTHYECKUX




OTKPBITHM U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPUH

IHHEPEYEHDB 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucia v BEIYKCIIEHUS
1.1 HarypanbHbie u 1iesbie uncina. [[pu3Haku 1e1MMOoCTH HEIbIX YHCeT
1.2 OOBIKHOBEHHBIE A JIECSITUYHEBIC npo0w, MPOIICHTHI, 0ECKOHEUHBIC
MIEPUOINICCKHE POOH
1.3 PanmonanpHbie uynciaa. ApudmeTrHdeckue orepanud ¢ palroOHaIbHBIMHU YHCIaMHU
14 HetictBurenbHbie uncia. ApudMeTHuecKue onepaiuu ¢ JeMCTBUTEIbHBIME YHACIaMHU
15 [TpuOn>keHHbIE BBIYMCICHUS, MpaBUiIa OKPYIJIEHUS, NPUKHUJKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
2 Anrebpandeckue BhIPaKCHUS
2.1 bykBeHHbIE BbIpakeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)
2.2 Cremnenb c nenbiM nokasateneM. CTeneHb ¢ paloHATbHBIM MTOKa3aTeIeM.
CBolicTBa CTENCHU
2.3 MHoro4IeHb!
2.4 Anre0Gpanueckas 1po0b
2.5 ApubdmeTndeckuit KOpPEHb HaTypaJIbHOU crenenu. JleicTBus ¢
apuQMeTUUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 [lenble 1 qpoOHO-palMOHaNbHBIE ypaBHEHUsA. CHUCTEMBI U COBOKYIHOCTH
YpaBHEHUI
3.2 [enbie u IpoOHO-palMOHANTbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPABEHCTB
3.3 Permenune TeKCTOBBIX 3a1a4
4 YucaoBbIC MTOCIIEI0BATEILHOCTH
4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHH ITOCIEI0BATEIFHOCTEH
4.2 Apudmerndeckass U reomerpudeckas mnporpeccund. dopmyna CIOKHBIX
MIPOIICHTOB




DyHKIMHT

5.1 DyHKUA, ciocoos! 3aganus Gynkmuu. I'padux dyakumu. O6macTe onpeaeieHus u
MHOXecTBO 3HaueHu# (yHkuuu. Hynmu ¢pynkuuu. [IpoMexxyTki 3HaKOTIOCTOSHCTBA.
[TpomexyTkM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl M MHHMMYMbI (DYHKIHH.
Haubosnpiee n HanMeHblee 3Ha4YeHUE (PYHKIMU Ha TPOMEKYTKE

6 KoopauHats! Ha NPSAMOM U INIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH

7 I'eomerpus
7.1 ['eomeTpuueckue GUTyphl U UX CBOWCTBA

7.2 TpeyroabHUK

7.3 MHOroyrojisHUKu

74 OKpy’>KHOCTb U KpyT

75 H3MepeHune reoMeTpuYeCKUX BETMIHH
7.6 BekTophl Ha III0CKOCTH
8 BeposiTHOCTh U cTaTucTHKA
8.1 OnucaTenbHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombOunaTtopuka
8.4 MHuoxecTBa
8.5 ['padmi

YYEBHO-METOJUYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* AnreOpa, 7 knacc/ MaxkapsriueB FO.H., Munaiok H.I'., Hemkos K.W. u apyrue; mox
penakuuent Tenskockoro C.A., AkimonepHoe obmiectBo «M3aatenbcTBo «IIpocBemnieHue.
» AnreOpa, 8 kitacc/ MaxkapsrueB FO.H., Munarok H.I'., Hemkos K.U. u npyrue; mox
penaknueit TensikoBckoro C.A., AknronepHoe oomiectBo «M3marenbctBo «IIpocBenieruey.
» AnreOpa, 9 kiacc/ MaxkapsiueB FO.H., Munaiok H.I'., Hemikos K.W. u apyrue, AkiimonepHoe
obmectBo «M3natenscTBO «IIpocBemieHue.

* ['eomerpus, 7-9 knacesl/ Aranacsu JI.C., byrysos B.®., Kagomues C.b. u apyrue,
AxnmonepHoe obmectBo «M3natenscTBO «IIpocBerienue.

* MaremaTuka. BepossTHOCTh U cTaTHCTHKA: 7-9-€ Kacchl: 6a30BbIi YPOBEHB: YUEOHUK: B 2
yacTsx, 7-9 knaccel/ Beicotkuit U.P., Amenko 1U.B.; mox pea. Amenko W.B., Akuroneproe
obmectBo «M3marenscTBO «IIpocBerieHme.



METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

. Meroandeckoe mocobue K mpeIMeTHON JTMHUHN y4eOHUKOB 110 anreope 0. H.
MakapsiueBa, H. I'. Munmrok, K. 1. HemkoBa u ap. Marematuka AJIIEBPA 7—9 kiaccsl
basosblit ypoBenb Mocksa «lIpocsemenne» 2023 2-e uzganue.

. N3yuenue reomerpuu B 7, 8, 9 kiaccax: METOJUYECKUE PEKOMEHAAIIMN: KHUTA JIJIsI
yuurens / JI. C. Atanacsn, B. ®@. byry3os, 0. A. I'mazkoB u ap. Mocksa «IIpocsemenue» 2023
r.

. YHuBepcaabHbIE MHOTOYPOBHEBBIN COOPHUK 3a1a4. 7-9 kimaccel. CTaTucTHKA.
BepositHocTs. KomOunaTopuka. [Ipaktudeckue 3agauun 1.B. Smenko, U.P. Beicorkmii

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. http://resh.edu.ru/ poccuiickas 3J€KTpOHHAs IIKOJIA.

2. https://m.edsoo.ru/ 6udaroreka ITOK.

3. https://mob-edu.ru/ MobuisHoe DnekTponHoe OOpa3zoBaHue.

4. https://uchi.ru/ Yuu.py — poccuiickasi oHaiH- miathopma.

5. http://lwww.vaklass.ru/ 51 xkimacc — poccuiickasi oHaiiH- iardpopma.
6. www.school-collection.edu.ru kosekims 00pa3oBaTeIbHBIX PECYPCOB.
7. http://mathnet.spb.ru caliT 351ieMeHTapHOW MaTEeMaTHKH.



