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IHosicanTennnas 3anucka

O0masn xapaxrepucraxa yaelxoro npeamera «MatemaTaicay

PaGowas nporpamma mo maremarixe At ofyuaronmxea 5—9 xaccor paspaborana Ha ocroe PI'OC Q00 — 2021, @egepansuoii pabougeii
IIPOTpaMME! O NpeaMery (YruyGneHmEit YPoBens). B paboueii mporpame YHTCHBI Hjien o momoxxenus KoEnenmmy paseAIHS MaTeMarEeckoro
obpasoranms B Poccmiteroi Denepatmm.

Hzyvemne maremaTmiu dopmupyer y obyuaronmmxcs MATeMATHIECKAR CTHIG MBNILICHKS, MPOSBILIOMITCS B OIpEneNEHHbX YMCTBEHHBIX
HapBEIKaX. OOyTarompecs 0CBARBaIOT Taxme OpUEMBI ¥ METOZB! MBIILICHAS, KAK HHIYIUES B JeXyKImd, 0000TeH e i KONKPSTH3ANS, aHATHS T
CHHTE3, Knaccmukanms u CHCTEMaTH3amud, abCTparEpoBaEHe ¥ AHAIOTHL O6BeKTEH MaTeMaTHWeCKAX YMO3aKIIOUEHWH, NpaBHia HX
KOHCYPYHPOBAHHS DACKDLIBAIOT MEXAHHAM JIOTMMECKHX TOCTpOeHHH, CIOCOGCTBYIOT BEIPaBOTKE YMeHms (opMynuposaTs, oﬁoCHOBLI_BaTL I
NOKA3EIBATE CYM(IEHHS, TEM CaMBIM PasBUBAIOT JIOTHYECKOE MBIWIERTe, Ml3yuenne MaremaTris obecneyuBaeT GopMupoBare T OPHTMIAIECKOM
KOMIIOHEHTE! MBIIINIEHNS B BOCIHTAHIE YMEHMH fefiCTBOBATE HO 331aMHEM alrOpHTMaM, COBEPITCHCTBOBATS H3BECTHEIE U KOHCTPYHPORATh HOBEIE. B
TIPOIECCE PEINERHS 32,081 — OCHOBOR yaeOHoli ZesTenbHOCTH Ha YPOKaX MaTEMaTHKY — Pa3BHBAIOTC TBOPIECKAS I OPEKNAIHAY CTOPOHE! MEIIUICHHST,

Obyuenne mMaTemaruke Ha€T BO3MOKHOCTE Pa3BHBATE ¥ O0y9aIOmMAXCS TOYHYIO, PAHOHANLHYIO H EEQOPMATHBHYIO Pedh, YMCHUE otbupars
Haubomee nomxomsmre ASBIKOBEIC, CAMBONMIECKHE, Ipadruecire CPEAICTBA A7 BEIPAKEHES CYXACHHN H HATISAHOTO MX IPENCTARNICHILL.

Ilpu wsyvenwmn Matemarmin OCYIECTBIAETCA ODINEE 3RAKOMCTRO ¢ METOIAME 103 AR NeHCTBATENBHOCTH, TPEACTABICHHIMIE O HpeaMeTe u

PCLICHUA HAYIHBIX H IPEKIAHEIX 3303y,
Ienn n ocobenmocrn H3Y9IeHUn yIe0HOro npeamera «MaTeMaTaray (5-9 xmaccrr, g T.9. 7-9 Knaces! pa yrixyoaexdoM yposue)

MaTEMATHKH KaK YacTH oﬁmei/i KYJIBTYPEL HCIIOBEHECTRR;
= Pa3BuTHES HHTCIICKTYANLHEIX W TBOPYECKHX CHocoOHOCTeIt 06Y'I&IOE[HXCH, II03HaBaTesHOH AKTHBHOCTH, HCCHENOBATEIHCKEX YMEHIIT,
KPHTHAIHOCTH MBIIUTCHET, HHTEepeca K H3YUSHHIO MaTCMaTHKIH;



- (hopMmpoRanme (yRKIHONANBHOR MaTeMATHIECKOMN I'PAMOTHOCTH: YMEHHI PACHO3HABATE IIPOABACHAS MATEMATHUECKHX TOHATHH, 00BEXTOR H
SAKOHOMCPHOCTEH B PEaNbHEIX JKHSHEHHEIX CHTYAUEAX = OpH H3YYCHHAM IPYTUX YYeOHBIX NPeAMETOB, NpO- SBICHHS 2ABHCHMOCTENR X
3aKOHOMEPHOCTEH, (PopMYNHPOBaT, HX HA SBHIKE MATEMATHEM I CO3/1aBaTe MATeMaTHICCKAS MOMENH, IPEMEHITH: OCBOSHHBIE MaTeMaTHdecKui
alliapar MUt peIeHns IPakTHKO-OPHEHTHPOBAHHAEIX 3a/aY, HHTEPHPETHPOBATE i ONEHHBATh HOJLYUCHHEIE Pe3yLTATEL .

OcHOBHEIE JHHR CoZcpxanya Kypca MaTeMaTeEKE B 5—9 xnaccax: «Ywena u BEIIHMCICHAD), «Anrebpan («AnrebpamdecKeie BLIPAKESHUSY,
«YpaBHEHIA W HEpaBeHCTBAY), «Dyrxmumy, «'eomerpasy («TeoMeTpraeckue $uryps 1 ux cpoticTbay, «I3MepeHIe reOMETPHIECKIX, BETHIHE),
«BepOSTHOCTS W CTaTHCTAKAY. [AHHLIE JAHIH PasBHBAIOTCS NAapaJlIENbRO, KaXzas B COOTBETCTBEH ¢ COOCTBEHEOM JOFHKOM, ONHAKO HE HE3ABHCHMO
OXHA OT APYTOH, & B TECHOM KOHTAKTE M B3AHMOIEHCTRHN. ,

Cozepxanne mporpaMmer mo MaTEeMATHKe, PACIPEACIERHOE 0 TOAAM 0OYHEHS, CIPYKTYPHPOBAHO TAKAM 00pa3oM, YTOOHI KO BCEM OCHOBHEIM,
OPHHUMIHANBHEM BOIPOCaM  O0YJaIOIiHecs OOpamamics HEOIHOKPATHO, 4IOOBI OBJNAJICHHE MATEMATAYECKHME NOHATHAME ¥ HABEIKAME
OCYIIECTRILLIOCE MOCHeAOBATENBHO B HOCTYIATENLHO, ¢ COOIIOEHHEM IIPHHNANE IPEEMCTBEHHOCTH, 4 HOBHIE 3HAHMS BKINOYANHChH B 00MIYIO CHCTEMY
MaTeMaTHICCKUX IPESCTaBIeR i 06ynatonxes, pacimipss i yriayOmsas e€, obpasys NpoTHEIe MHOKECTBEHEEIE CEA3H,

Mecro yuebnoro npegmera «MaTemaTuka» B yae6rom mane

B cootsetcrBum ¢ Mepnepambnsns TOCYAAPCTBEHHEIM 00pasoBATENbHEIM CTAHAAPTOM OCHOBHOTO OBIIEro 00pa3oBanHsI MaTeMaTHKA ABAACTCI
0Ds13aTeNbHEM MPEIMETOM Ha JaHHOM yposre obpasosanms. B 5-9 wnaccax ygeGHui npemver «MaremaThkay TPaIEIMORHO H3YJaeTes B paMKax
CHEYIOMHX Y4eBHEIX KYPCOB: B 5-6 KIaccax —. xypca «Maremarakay, B 7-9 Kaccax —— KypcoB «AireSpay, «TeomeTpmsmy, «BepodrHocTE ¥
CTATHCTHKAY, "

Hacrosmeit mporpaMmoii mpesycMaTpEBaeTCs BEIENCHHe B yH4eOHOM IIaHe Ha M3YHeHWe MaTeMAaTvKh B 5—6 Kiaccax 6 yueOHEIX TacoB B
HEIEeNO B TeYEHNE KaXIOro roia 0byyenus, B 7-—9 xnaccax 8 yueGHEX 9acoB B HEJeM0 B TETEHNe KaKIOro Tofd obyuernns, peero 1224 yuefuex
gaca.

IInannpyemrie pe3ynbTATHI 0CBOCHHS YIe6HOTO npeaMera

Hsygenne marematuxu Ha YPOBHE OCHOBHOrO o06mero ofpa3soBaHHi HAUPABNEHO HA JOCTHIKCHEE ODY9arOMEMICH  JHIHOCTHEIX,
METaIPEMETHBIX M HPEMETHEX 00Pa30BATENBHEIX Pe3y/IHTATOR OCBOSHHS yae6GHoro npenmera.

JimunocTHLIE peysIBTATEL

JEIMBOCTHEIE PE3YIBTATEL OCBOSHHS IPOTpaMME! y4eGHOTO upeamMeTa «MaTeMaTHKay XapaKTepH3yIOTCs:
- RAMPUOINUHECKOE 60CHUMANIe TIPOSBIECHAEM HHTEPECa K TIPOIIIOMY H HAaCTOALIEMY POCCHHCKOM MATEMATHKH, HEHHOCTHBIM OTHOINEHHEM X
AOCTHIKECHHSM POCCHICKHAX, MATEMATHKOB I POCCHHCKONR MareMaTHgeckol IIKONE], K HCIONB30BAHEIO DTHX JOCTHXKEHEH B APYTHX HAYKax H
INPHEKIaNHEIX cepax;
- 2pAdiCOAHCKOoe U OYX0BHO-HPABCIMEEHNOE BOCHUMANE: TOTOBHOCTEIO K BENONHCHHIO O0A3aHHOCTEH rpak[aHEWHA H PEaiM3aNHE €ro Ipas,
IPEACTABICHEEM 0 MAaTEMATHYECKHX OCHOBAX byBEKIEOEEpOBARHS pasIMIHEX CTPYKTYP, ABICHHIH, NPONEXYP IpaskaEcKoro ofLIecTsa (BEOODEL,
OLPOCET ¥ IIP.); TOTOBHOCTEIO K OOCYXKNCHHIO STHUECKHX npo6ieM, CBA3AHHEIX C MPAKTATCCKEM OPAMEHCHHEM NOCTIKeHEH HayKd, OCO3HAHHEM



BRKEOCTH MOPaJTPHO-3THHYECKAX NPUHIHIIOR B JEITebHOCTA YISHOIo;
- mpydosoe €ocnumanye: yOTAHORKOH HA aKTHBHOE YUacTHE B PCIICHAN NPaKTHICCKUX 3a7a9 MaTeMaTAYeCKOH HAIPABIICHHOCTH, 0CO3HAHEEM
BRXKHOCTH MATEMAaTHIECKOro oOpasoBaHAA Ha NPOTKEHWH BCel JKM3HH MIT YCIEIHOM OpohecCHOHANEHON NEATENEHOCTH H pPa3sBATHEM
HEOOXOMUMBIX YMEHHI; 0CO3HAHEEIM BEIGOPOM K IIOCTPOCHAEM HHIHBAAYaNbHOR TPaekTOPAK 0Opa30BaHHSA B KE3HEHHAIX IUIAHOBR ¢ YIETOM JTHIHEX
HETEPECOB B 00IMECTBEHHE TOTpeOHOCTEI; }
- SCmemuieckoe ocnumanue; CIoCODEOCTHIO K SMOIMOHANEHOMY ¥ 3CTETAYECKOMY BOCTIPASTHIO MATEMATHUECKIX 00HEKTOR, 3a/ad, PeIIeH,
PacCyMIEHIH; YMEHHIO BUACTS MaTeMaTAYECKAE 3aKOHOMEPHOCTH B HCKYCCTBE,
- YEHHOCHY HOYYHOZ0 NO3HAQHUA:! OPHEHTAIMER B HESTEJBHOCTH Ha COBPEMEHHYIO CACTEMY HaydIHBIX DIpe[CTaBleHmi 00 OCHOBHEIX
3aKOHOMEPHOCTAX PA3BUTHS JENOBEKA, IPUPOEL H 00NIECTBd, HOHMMARNEM MATEMATHYECKON HAYKH KaK chephl genoRedeckoi JesTeNLHOCTH, STAILOR
€€ PasBUTHS K 3HAYAMOCTH JUIS Pa3BHTHS IUBMIIH3ANYN, OBNAICHAEM A3BIKOM MATEMATHKY ¥ MaTeMATHIECKOM KYNETYpOi KaK CpPefCcTBOM HO3HAH S
MEpa; OBIAIEHHEM HABLIKAME HCCHEOBATENLCKON NeITEMEHOCTH,
- Qusuieckoe gocnumanye, gopmuposare KYAbIYpbl 300P06bS U IMOYUOHANLHOZ0 GNAZOMONYY YA TOTOBHOCTEIO IPHEMEEATh MATEMATHIECKHE
SHaHWi B MHTIEpECaX CBOETO 3NOPOBES, BENEHHI 3ZI0POROTO 00pasa KH3HE (3L0pOBOE IHTAHWE, cbanaHCHpOBAHHEE PEXKAM 3aHATHH W OTHBLXE,
perynapHas GpH3MISCKas aKTHBHOCTE); chOpPMEPOBRHHOCTHIO HABEIKA pedrexcny, NpA3EaHREM CBOEro mMpaBa Ha OIHOKY H TAKOT0 XKe IpaBa APyroro
YEemOBeKa;
“ SKOROZUNECKOE GOCHUMGHUE: OpPHEHTAlMEll Ha NPAMEHEHHE MATEMaTHYECKUX SHAHWM i pelleHms 3ajad B O6nacIH COXPAHHOCTH
OKPYXXAIOIIEH CPEeAEI, MIAHMPOBAHMS HOCTYOKOB H ONEHKH HMX BO3MOYHEIX TIOCHEHCTBEN I OKPyXaromeil cpefbl; OCO3HAHHEM IMOGAIBEHOTO
XapaxTepa sKONOrHYeCcKHX Npobliem B IyTel HX peInenss. '

Juunocmuvie pesynoman, obecneuusaioujue adanmayuio 0BYMOWE20Ca K UIMEHAIOUSUMCS YCROGUIM COYUARBLHOT 1 NPUPOOROTE cpedul:
- TOTOBHOCTHIO K ACHCTBHAM B YCIOBHSIX HEONpEeNSHHOCTH, IOBLIIICHIIO YPOBHS CBOSH KOMIETEHTHOCTH gepes NPaKTEYecKyIo JeS1eNEHOCTE, B
TOM JHCIC YMEHHE YIUTECS Y APYTHX JIOKCH, IPHOOpETaTs B COBMECTHOM JeSTeI-HOCTH HOBEIE 3HAHMAS, HABKIKY M KOMICTEHIHE W3 OIBITA IPYTHX;
- HEOOXOMMMOCTRIO B OPMEPOBAHAY HORBIX 3HAHMIE, GOpMYITEPOBATE EREH, MOHSTHS, TAIOTEE] 06 06BEKTAX H SBICHUSX, B TOM YHCIE PAHEE HE
H3BECTHEIX, OCO3HABATH ACPHAUHTEI COOCTBEHHEIX 3HAHAI H KOMIIETCHTHOCTEH, IIAHWPOBATE CBOE Pa3BHTHE;
- CIOCOOHOCTEIO OCO3HABATH CTPECCOBYEO CHTYAIHIO, BOCIPHHIMATE CTPECCOBYIO CHTYAIHIO KAK BEIROB, TPEOYIOMAA KOHTPMED, KOPPEKTHPOBATS
[pPHEHMAcMbIE PENICHAS ¥ AeHCTBHS, (JOpMYIHpPORaTS M ONEHEBATE PHCKH B IIOCHEHACTBHS, (GOPMHPOBATE ONEIT.

Meranpenvmernasie pesyabTaTsI

MeranpenveTasle pesyIsTaTH OCBOEHHS HporpamMMe! y4eOHOro mperMera «MaTeMaTHEKay XapakTEPHIYIOTCS OBAAACHHEM YHUGEPCANbHBLIMYU
12O3HABAIMENVHBIMU OCHICMBUIMY, YHUGED CANbHBIMU KOMMYHURAIMUGHBIMEL OCTiCEUaMY U YHUGEDCANbHLIMIU PEZYIAMUGCHBIME OeiiCBUIMY,

1) Vuueepcansnvie nosuasamensuuvie Oeiicmeun obecnevusaiom dopmuposanue 60306bIx KOZHUMUGHBIX NPOYECCOE OBYHAIOULIXCS
(0c60eHIUe 2EMOO08 NOHAHUA OKPYIICAION}E20 MUpQ; npUMEHEHUe NOZUYECKUX, UCCREO0BAMENbCKUX OREpayull, ymeHuil pabomams ¢ ungopmayuei).

bazoBrle Jormaeckae AelicTBEN:
- BEUIBIATE M XapaKTepH30BaTh CYyMECTBEHHEE IPU3HAKY MATeMATHIECKIX 00BEKTOB, IOHATII, OTHOIIEHM MEXKAY ORI THIME, {hopMyIEpOBAaTE



OIpEACNCHAS OHATHY; YCTAHABIMBATE CYLIECTBEHALI NPH3HAK KHaccH(UKanEd, OCHOBAHRS A O60GmERAs B CpABHEHUs, KPATEPHHE IPOBOIEMOTO
AHAIIH33;
= BOCIPUERMATE, (OpMyNHEpORATE M IIPEOGPA3OBHIBATE CYIKICHES: YTBEPIHTENEBHEE H OTPANATENEHEE, CIHEAYHRE, YACTHBIE H OOIMue;
YCIIOBHEIE; . . 3
- BEVIBILATE MATCMaTHYECKAE 33KOHOMEPHOCTH, B3aMMOCBS3H X IIPOTHBOPEYHS B (haKIaX, NAHHBIX, HAGTIONESHIX 1 YTBEDIKIEHHSX; IpeIIaraTs
KPHTCPHY UL BRLBICHNA 3aKOHOMEPHOCTEH H IPOTHBOPELIi;
- ACIATE BBIBOJIEI C HCIIONE30BAHFEM 3KOHOB IOTHKH, JEAYKTHBHEX B BHIYKTHBELIX YMO3aKIIOICHN, YMO3EKIIOYESHHUH 110 aHaNOrHH;
- pas0upaTe JOKA3ATENLCTBA MATEMATHIECKHX YTBepKHeHUHE (UpsSMBbIE M OT NPOTHBHOIC), MPOBOJATE CAMOCTOSTENHHO HECHOKHEIS
AOKA3ATEIECTBA MATCMATIICCKHX (DaKTOB, BLICTpAUBATh APrYMEHTANMIO, IPHBOJHTH IPAMEDH & KOHTPHPHMEPS!; 0DOCHOBEIBATE COOCTBEHHEIE
paccyXNeHHS; ' .
- BEIOHpaTh cmocol pemenns yae6moi samami (CpaBEMBATH HECKONBKO BAPHAHTOB peHICHES, BEIOHpars Haumfonee MONXONUIEH ¢ YUETOM
CaMOCTOATENBEHO BEIACHCHHEIX KPETEPHER).

bazoBrie HecaenoBaTenbCKHE HelCTRIM:
- HCT0B30BATS BONPOCK! Kak HCCIIe0BATENECKAE HECTPYMEHT [O3HAHAS; ¢OpPMyJMpPOBATS BOIIPOCEL, (hHKCEpYIOIIHe IPOTABOPEYRE, IIPOGIeMy,
CaMOCTOATEIBHO yCTAHABIUEATE HCKOMOE B JaHHOE, HOPMAPOBATE THIIOTE3Y, APTYMEHETHPORATE CEO0 TIO3AIHIO, MECHHE,
- HPOBOMUTE IO CaMOCTOATENEHO COCTABIEHROMY INIAHY SKCIEDPHMEHT, HCCISTOBAHEME L0 YCTAHOBIEHMIO OcoBGeHHoCTE:: MaTeMaTHIecKoro
06beKTa, 3aBHCHMOCTeH 0DBEKTOB MEXITY CoBol; , '
- CaMOCTOATENEHO (DOPMYMHPOBATE OGOGIIEHHST ¥ BHIBOMEI IO pesymsTaTaM TPOBSNSHHOro HaGNIOHEHWS, HCCIEHOBAHHS, SKCICPHMEETA,
OLCHHUBATE NOCTOBEPHOCTE HONYIEHHETX Pesy bTaT0B, BEBOAOB B 0600MeHHil; .
- IIPOrHOSUPORATE BO3MOKHOE PA3BHTHE IIPOIIECCA, A TAKKE BELIBHATATE OPEATONONKEHHS O €70 PAZBUTAHN B HOBEIX YCIOBHAX.

Padora ¢ madopmanzeii:
- BBUIBIIATH HENOCTATOHOCTD M H3OBITOTHOCTE HEQOPMATHH, AAHHEIX, HEOGXOMMMBIX JI PELIeHNS 3a/1AME;
S- BEIOHPATS, AHAMU3HPORATS, CHCTEMATH3APOBATE I FHTEPIPETHEPOBATE HE(POPMAITAIC PA3IHIHAIX BHIOB H (OPM IPEICTABICHHS,
- BEIOUPATE (JOPMY HpexcTaBleHEs HE(DOPMALEA ¥ HIUTOCTPEPORATS PEMIacMEIe 3alauyd CXeMaMW, InarpamMMamu, wHod rpaduxoil u mux
KOMOMHAI MY,
- OLCHHBATE HANEXHOCT HE(OPMATHHA IO KPHTEPHSM, TIPEATIOIKEHHEIM YIATSHEM HIH chopMyNHPOBAEHEIM CaMOCTOSTENLHO.

2) Yuugepcanenvie kommypnuxamusnvre deiicmsus odecneuusaiom CRHOPMUDOBAHHOCIIL COYUANLHEIX HABLIKOE OOYIAIOUUXCA,

O0menne;
- BOCIPHHHMATH K. JOPMYNMPOBATh CYKICHUS b COOTBETCTBHHE C YCIOBAIMY H TIEITIMH OOXIEHA; ACHO, TOTHO, FPAMOTHO BHIPAXKATEH CBOKO TOUKY
3PEHNAA B YCTHBIX H ICEMEHHBIX TEKCTAX, AABATD IIOSCHEHES 110 XOZy pelIeHAs 3a/1a9%, KOMMEHTAPOBATh IOIYIeHHEIA Pe3yIbTaT;
- B XO/(e 00CY>:KNeHMS 3a/1a8aTh BOIPOCH II0 CYIIECTBY OfCysKIacMoit TEMb!, IPOOJIEMEL, PeMIASMOR 3a7au, BEICKA3EIBATE HACH, HaNe/eRHbIe Ha
TIONCK PCHICHHS; CONOCTABIATE CBOM CY)XICHHA C CYXECHHIME XDYIHX YIACTHHKOB IHAIOTa, 00HapyFBaTh pasNHyAe X CXOACTBO HO3MIEM; B
KOPpeKTHOH (opMe GOpPMYITEPOBATE PasHOrIACHS, CEOR BO3PaKESHI,



- UPCACTABIATE PE3YNLTATHl PEIICHAA 344A9H, SKCIEPUMEHTA, HCCIETOBALNL, IOPOEKTa; CaMOCTOSTENFHO BHIOHpATh (GOPMAT BEICTYILIEHHS C
YIETOM 3a%a9 mpe3eHTalH B 0CoBeRroCTelt ay I TOpHH.

Corpyxanecrso: _
- HOHMMATE H HCIIONE30BATh NPSUMyIIEcTBa KOMAHAROM 1 FHIHBI Iy ansHOH PpaboThl IpH pelneHnr yIeGHbIX MaTeMATAYECKUX 3aaY; IPHHEMATE
USIE COBMECTHOM JESTEILHOCTH, MIAHMPORATE OPTaHA3ANMIO COBMECTHOMN paboTE, pacupeniensrs BUAB pabor, AOTOBapHBATECS, OOCYKIATE NPOLECT
H pe3ynsTar paboTsl; 06001aTh MECHES HECKONBKIX Imofei; '
- YHacTBOBATL B IPYHIOBEIX (opMax pabors (06Cymemus, OGMEH MHEHESMHE, MO3TORBIE ITYpMBI H Jp.); BEIIONHITE CBOXO 9acTh PaboTEI n
KOOp/HHUPOBATs CBOM LCHCTBHSA C JPYIEME <IEHAME KOMAHISL, ONCHMBATD KAYEGCTBEO CROERO BKIaZa B oOmumi HPONYKT IO KpPHTEPHAM,
chopMyTHPOBAHAEIM Y9aCTHUKAME B3aMMOZEHCTBHAL.

3) Yuusepcanvivie pezynamusnvie deiicmeus o6ecneyusaion POPMUPOGAHUE CAICIOGHIX YCIHAHOBOK U JICUIHEHHBIX HAGLIKOE TUYHOCTI.

Camooprannzanms: .
- BESIBIIATE IOpOONIEMEBI ISt DEIUCHHA B JXM3HEHHBIX ¥ YY9eOHBIX CHTYanusx; OPHUEHTHPOBATHCA B PAsNHIHBIX NMOJXOMaX IIPHEITHS peIIeHUH
(umrEMnyamEHOS, IPYOIoROE);
- CaMOCTOATCNPHO COCTABIIATE HIIAH, ATTOPHTM PeIIERHAs 38129 (AIH ero 9aCTE), BHOHPATE CHOCO0 PEIMIEHAS ¢ YYSTOM HMEIOTIAXCS PECYPCOB U
COOCTBEHHEIX BO3MOMKHOCTE]E, ApPryMCHTHPORATE B KOPPEKTHPOBATE BAPHAHTEI PEIIEHMH ¢ YIETOM HOBOIX AHQOpMAaXTHM.

CamoxoRTpOISE: i
- BJIaIETE CHOCO0AME CAMOIPOBEPKH, CAMOKOHTPOIS Iponecca U pe3yibTaTa PEMICHAS MaTEMATHIECKOR 3aaMH, caMOMOTHBAIEY | pedreKcuir;
- NPEMBANCTE TPYAHOCTH, KOTODHIE MOTYT BOSHEKHYTE IpH PENICHHHE 3aja4yy, BHOCHTS KODPEKTHBRI B AEATCIHHOCTE H2 OCHOBE HOBBIX
obcTosTENRCTB, Ha¥EeHABIX ONIHOOK, BHISBICHHEIX TPYEHOCTEH;
- OLIEHHBATH COOTBETCTBHE pe3yIBTATA NEATENBHOCTH HOCTARIICHEOMN IEIH M YCIOBHAM, 00BACHATS IPHYHHEL JOCTEIKEHHS HIF HEXOCTHKEH
TIEIH, HAXOMUTE OLHOKY, FaBaTh OHEHKY HpuOOPETERHOMY OIIBITY.

IIpeameTHbIe pesynbTATE

IlpeavMeTHEIE PE3YNETATEL OCBOCHHS paGogeii mporpaMMBl IO MATEeMaTHKe NPEACTABNEHE N0 TOMAM OOyUeHHS B CIERYIOIMMX Ppasaeiax
OpOrpaMMel B paMKaxX OT/CILHBIX KypCOB: B 5-6 Kmaccax — kypca «Maremarmxay, B 7-9 Kmaccax — KypcoB «Aure6pay, «I"eomMeTpEsD,
-«BepoSTHOCTE B CTATHCTHEAY. .

Pasertwe Jrorideckux OpeacTARNEHHH 1 HABBIKOR IOFHIECKOro MEIILUTEHHS OCYIIECTRILIETCS Ha NPOTHKCHIH BCeX JieT 00yIeHHsE B OCHOBHOH



PABOYAS IPOI'PAMMA YUEBHOT'O KYPCA «MATEMATHKAx». 5—6 KJIACCHI

Iemn n3yyenus yaeGuoro Kypca

HpropATeTHEMA HemamMe 06y ae s MATEMATEKE B 5—6 Kiaceax ABIBIIOTCA:
- DPOAOIKEERE (HOPMHPORAHUS OCHOBHEIX MATEMATHUCCKEX IOHSTHLL (amcno, meymumEa, reoMeTpuueckas (Erypa), 0OOECIICTHBAIONIUX
IIPEEMCTBCHHOCTE ¥ IEPCIIeKTHBHOCTE MATEMATHIECKOTO 0GPa30BAHAS obyzaronmxcs;

- PA3BHTHC HETCIVICKTYANBHEX F TBOPYECKAX CHOCOOHOCTEH OGYWAIOINEXCS, IMO3HABATENEHOMN AKTABHOCTH, HCCICHOBATENECKHY YMEHEIA,
UHTEpECA K H3YYCHUIO MaTeMaTHKA, _ :

- TIORBE/ICHME 00YTAI0MIX A Ha NOCTYIIEOM At HYX YPOBHE K OCOSHAHMIO B3AHMOCESH MaTEMaTHKH X OKPY)KAIOMIEro MUpa;

= hopmupoBaREe PyRKIHOHATLHON MaTeMaTHIeCKOR TPamMOTHOCTA: YMEHHS PACHO3HABATH MATEMATHYCCKHE OOBEKTHL B PEANBHBIX FKH3HEHHBIX
CHTYalHUsX, OPAMEHATH OCBOSHHEIC YMCHMN IJIA PEHICHES UpaKTHKO-OPHCHTAPOBAHHBIX 3alaY, MHTCDIPETHPOBATE HONYIEHHEIE PE3YILTArkl T
OLNCHHBATE MX HA COOTBETCTBHE IPAKTHIECKOH CHTYAIIIA.

- OcHOBHEle JIMHEH COLep amms Kypca MareMaruky B 3—O6 Kiaccax — apudMeTddyecKas B TeOMETPHUECKas, KOTODHS pasBHBAOTCA
HapallIe/bHO, KaXad B COOTBETCTBHE ¢ COGCTBEHHO TOTHKOH, OIHAKO, He HE3ABHCHMO OfHAa OT BPYTOH, a B TECHOM KOHTAKTE H B3aHMOIEICTBIIH.
Taxoke B Kypce HPOMCXOXHT 3HAKOMCTBO C SIEMEHTAMM anreOpsl H ONHCATENBEON CTATHCTAKH.

Vsyaerue apniMermgeckoro Marepuana HaumHACTCS CO CHCTEMATH3AIMN H PA3BHTHS 3HAHMHM O HATYPAIBHEIX UHCIAX, NONYHSHHEX B
| HavaLHOH IIKoJe. Ilpn 5TOM COBEpINEHCTBOBAHHE BEIMHCTHTEIBHOM TEXHHKH H (OPMHPOBAHHE HOBBIX TEOPCTAYECKAX 3HAHUE COYETaeICH C
PasBHTHEM BHIMHCIHTENBHON KYNETYDEL, B YACTHOCTH C 0ByueRreM NpOCTEHIIEM IIPHEMaM NPHKUKE W ONEHKH Pe3yNETATOB BHIMHCICHHE. Nzygenne
HATYpPATHHELX YHCE] IIPONOIDKACTCS B § KIIacce 3HaKOMCTROM C HAYATBHBIMI TOXTHSIMI TEOPHH JCTIAMOCTH.

Hauano usysenus oGBKHOBEHHBX 1 JECSTHIHEIX Jpobeif oTHeCeHO K 5 Knjaccy. JT0 NepBENH 3Tam B OCBOSHMH HpoGei, KOrma MpOMCXOIET
SHAKOMCTBO C OCHOBHBLIME HIESIMHY, NOHATHAMY TeMEL Ilpn sToM PaccMOTpeHHE 0DBIKHOBEHHBIX Apofelt B MOMHOM 06EEMe IpeECTRYeT H3YISHHIO
ACCATHIHEIX ApoDeH, 9To HenecoobpasHo ¢ TOUKA 3PEHFS IOTHKY H3JI0KEHHAS TCIOBOM JHHEH, KOIAa OpaBria AeHcTBal ¢ AeCATHIHEIME ApoGan
MOXHO 000CHOBAT Y€ M3BECTHHIME ANTOPHIMAME BEIIONHEHHS ACHCTBIH C OOHIKHORGHEBIME JpOGSME. 3HAKOMCTRO ¢ JECSTHYHBIME IpPOGSME
PACIIHEDHT BOSMOXHOCTH ISt NOHMMAHMS OGYYAIOMAMECS IPEKIANHOTO NPHMEHEHAS HOBOM 3aIVMCH IDH H3YYEHWH JADPYTHX IPEIMETOR H TIpH
HPAKTHYICCKOM UCTONB30BaHAY. K 6 KxiIaccy oTHecEH BTOpOl 31an B H3y9eHHH Jpobel, Ijie IPOMCXONHUT COBEPIIERCTEOBAHNE HABEIKOR CPABHCHES H
npeoOpaszoBanud Apobeif, 0CBOSHHEE HOBELX BRMECIUTENBHEIX AITOPATMOB, OTTAYMBAHIE TEXHHKH BEIIHCIICHHAN, B TOM TACITE SHAYCHUI BEIDQXEHHIA,
COTepXampX  OCBIKHOBEHHEIE, M JECSTAUEBIE ApoOH, YCTAHOBICHHE CRsael MeNTy HFMH, PaCCMOTPEHHE NpHEMOB peIleHns 3a1ad Ha apobm. B
Hagaie 6 Kiacca MPOHCXOJHUT 3HAKOMCTEO ¢ MOHSITHEM IIPOIIEHTA.

Oco6EHHOCTEIO H3YYEHHS IONOKATEHHEEX 1 OTPHNATENBHEIX TUCEI ABILTETCSH TO, IT0 OHU TAKKE MOTYT PACCMATPHBATECS B HECKOJBKO 3TAIOB.
B 6 xnacce B wavane mayuerms Temsr «IIONOMKHTENEHEE H OTpHOATENbHEIC THCIA» BEVIENIETCA MOMTEMA «lenbie THCHA», B paMKaX KOTOPOH
SHAKOMCTBO C OTPHLATEIBHEIME THCIAMHE ¥ ASHCTBHIME ¢ TONOKETEIBEEMIE 1 OTPUTATENBHLIME YHCHAMH IPOMCXOIUT HA OCHORE COJIEPKATEIEHOTO
IOAX0Na. ITO MO3BONSAET HA JOCTYIIHOM YPOBHE TO3HAKOMETH yHaamuxces MPaXTHYCCKH CO BCEMH OCHOBHBIME IOHSITHAMHE TEME, B TOM HHCHE M C
HpappiamMy 3HAKOB IIPH BEINONHEHAN apHMETHIECKUX AeiicTRA. Hsyuenne panmoRaBEEX THeeN 6YIeT TPOAOILKEHO B Kypce anrebpsr 7 wracca.

%



Hpu oby9ennn pemenmio TEKCTOREIX 3a1a% B 5—6 Kiaccax HCIONE3YIOTCH apa(MeTHIecKne MPUEME! pernesns, TeKCTOBEIE 3a0aUH, PeIIaeMELe
IIpH OTPabOTKe BEMMMCIMTENBHEIX HABGIKOB B 5-—6 KIaccax, PaccMaTprEBAlOTCH 33JiavH CISAYIONMK BHJOB: 3afaui Ha ABHKEHHE, HA JaCTH, Hi
GOKYIKH, Ha paboTy H NpOU3BOAHTENEHOCTS, HA IPONEHTH, Ha OTHOMCHNS H nporopiuE. ObyJaromuecs 3HAKOMITCI ¢ OpHEMAME DEMICHAS 38349
IepebopoM BOMOMHBIX BAPAAHTOB, YIATCS paboTaTE ¢ HH(OpMatyeil, IPeACTABNCHEOM B (JopMe TaGMIET Wi AHArpaMM. ) ;

B paBoueit nporpavme yueGHOT0 Kypea «MareMaTmkay HPesyCMOTPEHO (hPOPMEPOBAHHE IPOTEASETHICCKHX ANreBpamdecknX Ipe ICTARICHITH,
ByKBa KaK CHMBOXI HEKOTOPOTO WHCHA B 3aBHCHMOCTH' OT MATEMATHICCKOTO KOHTEKCTa BBOAMTCA ITOCTENeHHO. ByKBEHHaZS CHMBOMHKA MHIPOXKO
HCLHOJIE3YETCA MPERAE BCETO ML 3aIIHCH 00IMUX YTBEPKIECHAN B IpennoxKeruii, hopMyJ, B GaCTHOCTH ISl BEHCTEHES TEOMETPHYCCKHK BEIMIMH, B
Ka9eCTBE «3aMECTUTENI» YHCia, . _ :

B mporpayme yue6HOro kypea «Maremartakay 5—6 Kmaccop OpEACTaBleHa HATIAMHAs I'eOMETPHs, HalpaBjleHHAs HA Pa3BHTHE 00pa3sHOTO
MBIIUIEHAS, TPOCTPAHCTBEHHOTO BOOOPaKE NS, H306PasUTENBHbIX YMEHMH, DT0 BRKHBLE STAN B M3YISHUA TEOMETPHH, KOTOPEIH OCYINECTBIIETCE Ha
HalIBIHO-MPAKTAYECKOM YpOBHE, ONEPAETCs HA HATISAHO-00pasHoe MEIIIIEHHe OoOygaromumxes. Boysmas POIh: OTBONUTCS INPAKTAYECKOIH
ACATCIHLHOCTH, OIEITY, SKCIEPAMEHTY, MOAENIPOBaHHIO. OfYyJarolMecs 3HAKOMSTCS C F€OMETPHIECKAME (GDHIYPaMH Ha IIOCKOCTH K B HOPOCTPAHCTBE,
C HX mpocTefiniMe KORGUTypaniavi, yIaTes H1300paKaTh KX Ha HENMHOBAHHOM H KIeTd9aTol GymMare, paccMaTpHBAarOT HX OpocTemmue croticTa. B
IIPOTECCE H3YHCHHs HArINHOK IeOMETPHY SHAHKA, IONYUCHESE 00 YHarOITAMICS B HAYAILHOM ITKOJTE, CHCTEMATH3UPYIOTCS B PAcIIUpPSIOTCL.

Mecro yuefuore kypea «MartemaTuka» B y41eOHOM mName .

Cormacho yueGHOMY mmamy B 5—6 wiaccax H3y4aercs] HHTCIPHPOBAHHEN NPSIMET <Ma'remam<a», KOTOpPEI BKIIOYAST apnd)MemqecKm_
MATEPHAIl ¥ HATJLIAHYIO TEOMETPHIO, a TAKIKe IPOIEEBTHIECKHE CRENSHUS H3 anre{pe!, 2MEMERTEI TOTHKY B HaYala ONMCATEBHOMH CTaTHCTHKH.

VueSarnt nuan na H3YYeHHE MATEMATHKE OTBOAUT B 5—6 KIACCaX — IO 6 YHeOHBIX 9acOB B HENENIO B TEUCHHS KaKIOTOo rofa obydeHms, Bcero
408 yuebHEIX 9acoB.

COJEPKAHHE VYEBHOTI'O KYPCA «MatemaTHray

SKIACC

Hamypanonuie uucna u nyns .

Harypameroe wrcno. Pan raTypansHex urcent. Ynero 0. Wsofpakerue AATYpabHEX TUCEIT TOYKAMA HA KOOPAMEATHOH (MHCIOBOH) NpAMOi.

T1o3MIZOHHAS CHCTEMA CURCTeRE. Puvckas HyMEpanys KaK IpAMe]p HeIO3HHEORHOM CHCTeME! canciernd. Jlecaraauas CACTEMAa CUMCICHMEL.

CpaBHeHye HaTypAbHBIX THCE, CPABHEHME HaTypaJIBHEIX Jrcell ¢ HynEM. CrocoOr cpareHmsT. OXpyIIenne HATypalbaEIX qHcell.

CroxeRHe HATYpPATBHBIX THCET; CBOHMCTBO HyIIf IpY CHOXCHAM. BrMuTanne KaKk AedcTBHe, 00parHoe CIOKEHMO. YMHOKEHHS HATYPAaILHBEIX
9HECe]l; CBOMCTBA HyJNS ¥ €NUHHIK IpH yMHO:KeHnH. [Jlenenne xax ZeMicrye, ofpaTHOE YMEOKEHRIO. KoMIOHeHTH! JSHCTBHAH, CBA3h MEXHAY HEMA.
Ilposepxa pesymmTata apEQMETHYECKOTO HelicTBHA. IlepeMecTHICNLHOE H COTETATSNHLHOE CBOMCTBA (3aKOHBI) CHOKEHHS H YMHOMKESHIA,
pacnpeeNHTEIFHOS CROHCTBO (3AKOH) YMHOMXCHE.

Hcnomssosanme Gyks /st 0603HAYSHYS HER3BECTHOTO KOMIOHEHTA H 3aMHACH cBOHCTB apudMeTHISCKAX NelicTR,

HemaTeny ¥ KpaTHbe WMCNa, Pa3JOKeHpe Ha MEOICHTEIH. IIpoctrie u cocrasEEre wrena. Ilpraraky genmmoctd Ha 2, 5, 10, 3, 9. Jeneane ¢
OCTATKOM.



Crenens ¢ HarypalbHEIM NOKA3ATENEM. SAIUCE THCIA B BHIIE CYMME] Pa3psIHEIX ClIATAEMEIX,
HHCIOBOE BEIpaeHne. BruycHeHe 3HAYCHM THCIOBEIX BEIPKEHEH; TOPSIOK BENIONHEHHS AeiicTeri. MCnonk30BaHue mMpy BEHECICHELIX
TIEPEMECTHTSIEHOTO M COUSTATeINBHOTO CRBOKCTE (3aKOHOB) CIOIKEHE i YMHOKCHES, PACIPECIUTENFHOTO CBOMCTBA YMHAOKEHHS,
Hpobu 8 : s
lipexcrarnense 0 Jpobu kak cnocobe 3alHCH YaCTH BeTHTHHEL. OGSKHOBSHHEL Apo6n. IlpasmibHele ¥ HEOpaBHNLHGIE ApoGu, CMemaneas
Apobb; mpeACTaBIeHHe CMEMAREoH Ipobd B BHE HETPABHIEHOA JPOOU 1 BHACIEHAE METOH JacTH Jucia U3 HelpasHIbHOH npo6u. Mzo6paxerue
Ipobeif TogKaMIt Ha YUCIOBON opsMoi, OcrHoBHEOE CBOHCTEO Apobu. Coxpamenne apoGeit. [lpurenerne Epob X HoBOMY 3HaMeHaTeNo. CpasHenwe npobeii,
Cnoxxerme n BEMmTanue Apobelt. YMHOKeHHE ¥ neenye Apobeii; B3amMA0-00paTHEEe Apobu. Haxoxnenne 9acTh HENoro ¥ NEeoTo M0 €ro
JacTH.
Hecatuanas sanpcs mpoeit. [Ipencrasinenne mecsTmumOHN Apodu B BHAC OOLIKHOBEHHOM. Mz00paxenme mecaTmamsry mpobeil TouxaMz Ha
IECHOBOU MpsiMoit. CpaBHEHNE JECITHIRBIX Ipobet.
ApudmeTraeckue ReffCTBY ¢ KeCSTHTHEIMY npobsmvu, OKpyrileHAe NeCATHINBIX ApoGeit,
Pewenue mexcmoevix 3adau
Pentenne TekCTOBEIX 33K apadMeTHICCKAM croco6oM. PelTenme Hormueckex 3apad. Pemenne 3anay nepeGopoM Beex BOMOMHELX BAPHARTOB.
Hcnoms3opanue Npy pemerns 3anay TaGImD | cxeM.
Pewrenne 3amay, coxepikamers 3aBHCAMOCTH, CBASHBAIONIAS BETHYMHEL CKOPOCTE, BPEM], PACCTOABME; IeHA, KONHIECTRO, CTOMMOCTE. EXpHpmE!
M3MEPEHUA: Macckl, 00bEMA, DEHEL; PACCTOSHMS, BPEMEHH, ckopocTH, Cesi3h MEXIY eUEATIAME H3MEPEHHS KaoK0H BENATHHEL.
Pemmenre OCHOBHEIX 33121 Ha Zpo6H. '
TlpencTaBnenre NAHHEIX B BRE TAGIHMIL, CTOIO9ATEIX JHArPAMM.
Huznnonan zeomempusn -
Harsasie npexcrasienys o hurypax Ha IIOCKOCTH: TOTKA, IpaMas, OTPE30K, JIYY, YIOi, JOMaHas, MEOTOYTOJEHEK, OKPYKHOCTS, KpyT. Yol
TIpsMoH, OCTpENH, TYIIO# U PasBEpHYTHIA YIIEL
HmnHa oTpeska, MeTpHYcCKAe SNMHENE JMHEL JTHHA JIOMaHOH, IIePHMETP MHOTOYIONbHUKA, J3MepeHre B NOCTPOEHNE YITIOB ¢ MOMOIIEIO
TPaHCIOpTHApA.
Harmsimupie npencrasienns o ¢parypax Ha MIOCKOCTH: MHOTOYFONbHHK; NPIMOYTOIBHHAK, KBAIPAT; TPEYTOILHIK, O PABEHCTBE (UTYD. .
MsoBpaskerme buryp, B ToM THcHe Ha KITeT9aTOlM Oymare. Ilocrpoerue KoH(ETypamuit H3 gacTeli mpsMoi, OKPY:KHOCTH Ha HEIHMHOBaHHOM H
KIeT4aTol Gymare. Hcmonk30BaEme CBOMCTB CTOPOH H YIIIOB NPAMOYrOJEHEKA, KBaApaTa. .
IInomazms OpsMOYIrONBHEKA B MHOTOYTONBHEKOB, COCTABICHHEX H3 IPAMOYTOIEHUKOB, B TOM dHCHe (GHTYp, H300parkéHHEX Ha KIerdaTol
Oymare. BIuaMIE H3MepeHy s WIoma. _ ) :
Harnsgaste mpefcrasnenas o IPOCTPAHCTBEHEEX (GUIYpax: NpsSMOyToMbHEEI: mapamenemunesl, Kyd, mMHororpaEERKH. Mzo0panerme
IPOCTEHIINX MHOTOTPaEHRKOB. Passéprie xy6a u mapawtenennmezna. Co3anmne MOTENEH MHOTOTDaHHEKOB (#3 6yMary, IPOBOIOKH, ILIACTHIMEA H
Ip.).
O065EM IIPIMOYrOREHOTO napannenenunena, Kyba. Equrmme: uamepenns o658Ma.



6 kracc

Hamypansrote yucna

ApupmerHueckue JeHCTBHS ¢ MHOTO3HAYHEIMA HaTypanbHENE THCHaMy. THCIOBEE BhIpAKeHHs, TOPANOK JeHcTRMil, HCIONbE30BARKE crc?ﬁolc.
Hcrionb3opanye NpA BEMUCACHHAX HEPEMECTHTENHHOT0 H COUETATENEHOTO CBOMCTB CIOMKESHHSI H YMHOXKEHHS, DACHpPEACIHATENLHOTO CBOHCTRA
yMHOMKEHES, OKpyTienye HaTyPaILHEX THCEIL

Hemarema n kpatHble qucna; HAUGOMBITEH OGIIME TeMMTES 0 HAUMEHbIIEE obmee xparHoe. JemMOCTs CYyMMEL B TporskencHEs. Jlenenune ¢
OCTATKOM.

Apobu

OGrBOBEHHAS Apo6b, OCHOBHOE CROHCTBO Zipobu, cokpamenwe apoGedt. CpaBHeHWE H YHOPSEOTMBAHEE npobeif. Pemmenrme 3amag Ha
HAXOXKICHHE HTaCTH OT HENOro ¥ NENoro IO ero gacTd. po6Hoe TUCHO Kak PesyILTAT AETeHHS. [Ipencrasnenue mecsTHanoél mpobu B BHAe
OGHIKHOBEHROM APOBGY H BO3MOMKHOCTE IIPEICTABIEHIST OGEIKHOBEHHOM ZpobH B BAAE AeCATHIHOMN, JlecsTHYHBIE Apo6y i METPIYECKAS CHCTEMA MeEp.
Apumerraeckue neficTBYS 1 UMCTOREE BEIPAXKCHAS ¢ OOBIKHOBEHHIME B ECITUIHBIME JPOGSIMH.

Orromenwe. JleneRne B TaHAOM OTHOINEHHT. Macmra6, nponopirast. IlprMeresme oponopiyit NpH pelIeHAr 3,9,

TMosstue npomnenta. Berawcnenne mpoLEHTa OT BEHUANEL ¥ BEIIAHEL O 68 IponeHTy. BrlpaskeEre MPONSHTOR JCCATHIHEIME APOGIMI.
Pemenne 3aay na HponenTs!. BEpaKenne OTHOMEHHS BE/TAIRH B IPOIEATAX.

Honosrcumenvrsie u ompunamenvivie uncna ' )

TTonoxuTensHEIe ¥ OTPHIATENBHBIE THCIA. Lemsre umena, Monyms @Ecna, TEOMETPHIECKas MHTEPIpeTais MOy twcia, Vzo6paxenne
YHECEI Ha KOOPANHATHO! Ipsvol. UHCIORKE IPOMEKYTKE. CpaBuenue qucer. Apmpmemr{ecmg JEHCTRAS C YIONOKATEILHBIME | OTPHUATEIBHBIME
THCIIAM. ' ' '

IIpsoyTonsHas cucTeMa KOOPIFHAT HA IIOCKOCTH. Kooprpmars: Towks Ha IWIOCKOCTH, abCoacea ¥ OpXHHATA. ITocTpoenme Tovek u uryp Ba
KOOPIHHATHOH IIIOCKOCTH.

byxeennvie goiparcenun

Ilpravenenye GYKB M 3a0UCH MATEMATHYECKHX BEIDAKEHUH 1 npefnioxenuii. CpoficTsa aprdMeTHaeckuX AelcTBril. ByKkReHHEE REIPAXKGHIS
H YHCIOBBIC HOACTAHOBKH. BYKBCHHBIE paBEHCTBA, HAXOKIEHViE HEH3BECTHOrO KOMIIOHGHTA. DopMynsl; (OpMyNEl NepuMeTpa H IIOWANA
IpAMOYT OJIbHHKA, KBazpata, 00bEMa napamienenunena @ kyoa.

Perenue mercmoesix 3aday

Pemenme TexcToBBIX 3amaw apmMermueckmM crmocoGom. Pemenme JOTHYECKUX 3amay. PemeHme 3amag nepeCopoM BeceX BOSMOMKEEIX
BapHAHTOB. , , ,

Pemenne 3apaq, CONIEPMAITUX 3aBHCHMOCTH, CBS3BIBAIONIAX BEIIHHHEL: CKOPOCTH, BPEMs], PaCCTOSHEE; leHa, KOJNNYECTBO, CTOMMOCTH
TIPOHSBOUTEILHOCTE, BpeMs, 00BEM paboTEL. EXyuHHIE! H3MEPEHHS: MACCH, CTOEMOCTH PACCTOSIHNS, BpeMeHH, CKOpocTH. CBsI3k MEXIY SARHANAME
H3MEDPEHHS KaXKHoH BeImIrALY,

Pemenue 3agaq, cBI3aHHBX ¢ OTHOMEHTEM, MPONOPIHOHANBEOCTRIO BEIHTIH, NPOLEHTaMHF; PEMICHEE OCHOBHEIX 341141 Ha Ap0OH H IPOTEHETEL.



Onenxa n nprKyAKa, OKPYITIEHAe pe3yETaTa. COCTABICHHE OyKBEHHEIX BEIPDAYKEHHH IO YCIOBUIO 3aaTH.

Ipencrasnenne NaHHBIX ¢ HOMOLIELO TAOTHN 7 grarpamm. Cron6uaTsie MHATPAMMBL: YICHHEE B TOCTpOeHre. UTeRre KPYTOBEIX ANArpaMM.

Haznaonan zeomempun

Harmsmysie mpencrapnenns o gArypax Ha mIOCKOCTH: TOUKA, IpAMA, OTPE30K, JIyd, YIOl, JIOMaHad, MHOTOYTOJBHUK, YSTHIPEXYTONBHAK,
TPeYrOMBHUK, OKPYKHOCTE, KPYT. : _

Bsammuoe pacmionoeHime ABYX NPAMBX Ha IUTOCKOCTH, NApAILIETEHEIE IIpsIMEIE, TEPUCHANKYIApHEEE IpsMbie. F3MepeHue pacCTOSHUIA:
MEKAY ABYMI TOUKaMH, OT TOYKH JI0 NPsSIMOK; ANAHA MapIIpyTa Ha KBaOpaTHOH CeTKe. .

MaMepenre ¥ MOCTPOGHWE YINOB ¢ IOMOINBIO TPAHCHOPTHPA. Buer TPEYTONLHAKOR: OCTPOYTONbHEIH, MPIMOYTOIBHEIH, TYTHOYTONEHEI;
PaBHOGEPeHHL, PaBHEOCTOPOHHMN. UeTHIpEXYroNbHAK, MPHMEpEL YETLIPEXYTONBEUKOB. [IpAMOYTONEHEK, KBajpaT: HCIONH30BAHEES CBOMCTE
CTOPOH, yINOB, Earoaieii. Msobpaxenue reoMerpraeckux ($Uryp Ha HEIMHOBAHHON GYMAre ¢ HCIIONB30BAEAEM IEPKYIS, NHHEHKH, YIOMbHAKA,
TparcroptTapa. [TocTpoerus Ha kneTwaroit Gymare,

Iepumetp MHOrOyromEHIKa, IIORSTHE IUIONATE GUTYPE; €NMHAIE A3MEPERAS IIOMAH. IprbmxEHHoe H3MEpeHAe MIOMagh (uryp, B TOM
THCIE Ha KBaApaTHOH cetke. [IpnOmmxérnoe H3MEpeHAe MIHHEL OKPY;KHOCTH, IIOMATH KPyTra.

CHMMETpHS: ISHTpaLHAs, OCEBad H 36PKANBHAS CHMMETPHT.

Ioctpoerue caMMeTpRYHEIX QETYD.

Harnapesie mpexcTasnenya O HPOCTPAHCTBEHHBIX (DHrypax: mapaiielelunes, Ky, Upu3Ma, IEpaMEAa, KoHyC, IHIMEp, IHap H chepa.
MzoBparkenne npocTpancIBeHHbX Quryp. [IpuMeps! PasBEPTOK MHOTOTDARHUKOB, IHIMHApa H KoHyca. Coszande Mozienell IPOCTPAHCTBEHHBIX
(Eryp (m3 Gymary, IpOBONOKY, INACTUIHEA H JIp.). '

Ionstre 00bEMa; exmHuIE H3Mepenist 06BEMa. OGHEM IPIMOYTOIEHOTO mapaiesenanesa, Kyoa.

IpeameTnrie Pe3yaLTATHL OCBOCHHA yuefroro Kypea «VaremaTaia»
Ocpoerme yaeOroro xypca «MaremaTEka» B 5—6 KIaccax OCHOBHOM LIKOMEL JODKHO ODECTICUMBATS NOCTEKEHIE CHEIYIOMMX OPeAMETHEIX

06pa3oBaTENBHEBIX PE3YIABTATOR:

5 ritace

Yucna u epruucnenus
- TloHAMATE ¥ IPABKIIEHEO YIOTPeOSTE TEPMEKBI, CBA32HHEIE ¢ HATYPATEHEIMHA YFCIAMH, OOBIKHOBEHHEMY H KECATHIHEIME Ipobsma.

- CpaBHEBATE ¥ YHOPANOTUBATH HATYPANEHEIS THCI, CPABHEBAT B [POCTERITIX cHydasx OOLIKHOBEHHEIE ApOOHU, HEeCATAYHEIE APOOH.

- COOTHOCHTE TOYKY Ha KOOPHHHATEON (YHCIIOBOI) MPAMOH ¢ COOTBETCTIBYIOMEM eff JHCIOM K u300pakaTh HATYpAIBHBIE 9HCIa TOUKAMH Ha.
KOOpIMHATHOI (JHMCIOBOMH) IpaMOiL,

- BrinoneaTe apudiveradeckue eHCTBHS ¢ HATYpANBHEIME THCIAMY, ¢ 05BIKHOBCHHEBIMHE Jpo0AME B NPOCTEHINAX CITYTasIX.

- BrmonasTs mporepKy, MpEKEAKY PE3yIBTATA BHIIHCIIECHIA.

- Oxpyruars HATYPANBHEEIE GHCHA.



Pewenue mexcmoguix 3a0ay
- Pemarh TeKCTOBbIE 38290 apu(METHIECKAM CIOcOG0M H ¢ HOMOIIEIO OPFaNH30BAHHOTO KOFEWHOr0 nepebopa BceX BOSMOXHBIX BApHAHTOB.
- Pemars 3amaym, cozepikaliFe 3aBACHMOCTH, CBS3HIBAIONIHAE BEIHIHHEL CKOPOCTE, BpeMs#, PacCTOfHHe; IeHa, KOJMIESCTBO, CTOMMOCTS;
NpOU3600UMENTLHOCING, 8PEMS, paboma. 3 ‘
- Henons3oBars KpaTkee 3aNUCH, CXEME], TAGTANE], 0G03HAIeHES TIPH pelnesiy 3a0ad.
- Ilons30BaTHC OCHOBHEIME CIEHANAMY H3MEPERHS: IEHE, MACCH; PACCTOSHIS, BPEMEHH, CKOPOCTH; BRIPAXATEH OMHE SHUHHIE! BEIMIHHD] 9EPe3
TIpyrae. _
- Usenexars, aMamM3upOBATs, OUECHUBATE HH(OPMALHIO, OpeACTaBICHAYIO B Tabmuie, Ha cTONOTATOM JmarpaMme, HHTEPUPETHPOBATEL
IpEACTaRIEHHbIC JAHHbIC, ACHOIL30BATh JAHHEIE IIDH PEIIeHH 38(aY.

Haznaonaa zeomenmpusa '
- 1TomB30BaTECS TEOMETPHUECKIMY IOHSTASME, TOUKA, IPIMAst, 0TPE30K, Iy, YTOII, MHOIOYI'ONBHHK, OKPYXHOCTE, KPYT.
- IIpreonATEs MpEMEpE 06BEKTOR OKPYKAIOMIEro MADA, AMEIONIHK HOpMy H3YUCHHBIX FEOMETPAYECKAX QHALYD.
- Hcmonb30Bath TEPMUHONIOIHIO, CBA3AHEYIO C YIUAME: BepIIHHA, CTOPOH&; C MHOTOYTOJIBHAKAMH: YTOM, BEPLUMHA, CTOPOHA, AHATOHAIDL, C
OKPY)XHOCTBIO: PafHyc, IHaMeTp, TEHIP.
- H306paxars H3yqeHHble reOMeTPUYEcKUe GHUryps! Ha HENWHOBAHEOH U KIeTIaro 6ymare ¢ IOMOHIEIC TPAHCIIOPTHPE, DHPKYJI B THHEHAKHA.
- Haxours JUIMEHET OTPE3KOB HETIOCPENCTREHHBIM H3MEPEHHEM ¢ TIOMOTITHO JIAHEHKH, CTPOHTH OTPe3KH 3afaHHON MIMHBI; CTPORTH OKPYXHOCTE
3aIaHHOT0 pafayca. ' _ ' _‘
- Hcrons30Bath cBoHCTEA CTOPOH H YIMOR IIPIMOYIOIEHIKA, KBagpara IS UX IIOCTPOEH:S, BEMHCIEHH NOMATH i TIEpAMETPa.
- Brrapenare nmepEMeTp M IVOmamR KBampaTa, IIPAMOYTOIBHEKA, (uryp, cocraBneHHBX W3 UPAMOYTONBREKOB, B TOM w[mcne (@ETYD,
A300paKEHHBIX Ha KIeTdaarol GyMare. :
- IHoms30BaTbCs OCHOBBEIMI METPHYECKAMY €IMHAIAME H3MEPCHHS ANTAHEL, WIOMIAT, BEIDAYKATH OJ{HH 6HAHUANB] BeIIHUHHE] Yepes IPYIHe.
- Pacrosnasars mapamienenmmmes, Ky, HMCHONB30BATH TEPMUHONOTIIO: BepIIMHa, Pebpo rpaHb, H3MEPeHHS; HAXONHTE H3MEpPeHud
mapamleNenunena, kyoa.
- Brramensrs o66EM KyGa, Tapaenennesa o 38 aasmM H3MEPEHAAM, I0JI30BATHCH EAUHUNAMHE H3MepeHnt 00hEMa.
- PeImars Hec/0XHEIE 320290 Ha H3MEDEHUE TeOMETPHYECKAX BEIEUAH B MPAKTHIECKIX CATYADFsIX.

6 xmace
Yucaa u epryucnenun
- 3HATH. B IOHAMATH TEPMHUHE], CBA3AHNBIE C PA3MIHBIME BEAAMI THCENT H CIOCOGAME X 3alUCH, TePeXOMHETE (ECIIA 5TO BO3MOXKHO) 0T ONHOH
(hOpMEI 3aNHCH TrCITA K JPYTOH.
- CpaBumBare ¥ yIOPIIOUHBATE ERIE YACHA, 0GHIKHOBEHHEIE ¥ NECTTHIHEIE Ipob, CPERHABATH YHCIIA ONHOTO H Pa3HbIX 3HAKOB.
- BBImosisTs, cogeras yCTHHE M UACHMEHHEIE UPHEMEL, apEdMeTidecKae AeicTRA ¢ HATYPaIbHBIMA K OEILIME JHUCHaM¥, 0OLKHOBSHEBIMEL A

JCCATHYHBEIMI JIpOﬁH.M:FI, IIOIOXHUTEIEEEMHE H OTPHIIATENLHEIME THCHAME.



- Brraucnars 3HAYEHMS THCNOBBIX BHIPAKSHFI, BEIIONHATE NPUKAAKY M ONEHKY pE3yNETATA BEMUACKCHEH; BENIONHATSL IPeoGPABOBAHS
HTHCIIOBEIX BHIP&KEHHI HA OCHOBE CBOHCTE apH(PMETHISCKHX MeitCTRH.
- CoOTHOCHTE TOYKY Ha KOOPHHMHATHOM HpPSMO# ¢ COOTBETCTBYIOIIHM €if GHCIOM M H30OpaXaTh WHCHA TOUKAMA Ha KOODAEHATHOM NDSMOL,
HAXOIHTE MOAYHD YHCIA: - :
- COOTHOCHTE TOYKH B HPAMOYTOILHOH CHCTEME KOOPIHHAT ¢ KOOPIFHATAMHA 3TOH TOYKY.
- OKpyIITh NeNBle THCIA M NeCATHYHELE APo6H, HaX0MKTh HPRGIHIKS IS THCEIL

Yucnosvie u Oyreennvle solpasicentn
- HonpmaTs ¥ yIOTPESIITE TEPMAREI, CRI3AHHEE, ¢ 3A0MCHI0 CTEMEHE THCIA, HAXOIHTE KBaJpaT U Xy0 ducia, BEHCISTH 3HAYEHAS YHCIIOBEIX
BBIPAYKEHHH, CONEPIKAMMX CTEIEHH,
- ITonb3oBaThest PH3HAKAME NEAMOCTH, PACKIIANHBATS BATYDATLAHE HHCIA HA IPOCTEE MEMKETEIH.
- Homs308aThCH MACIITAa00M, COCTABIIATE IPOTOPIHA K OTHONICHHS.
- Venons3opats OYKBE! Al O603HAYEHES UHCEN NpH 3ANHCH MATEMATHUECKHX BEIPEEHUI, COCTABNATH OYKBeHHEIC BEIpXKEHMA H (DOPMYIIE,
HAXOJWITh 3HAYCHNS! OYKBEHHEIX BHPKEHEH, 0CYINECTBIss Heo6X0AUMBIE TIONCTAROBKY ¥ TPe0GpasoBaHHSL.
- HaxomaTh ReH3BeCTHBI! KOMIOHEHT PABEHCTRA,

Pentenne mexcrmosuix 3a0au
- Pemars MEOTOITArOBEIE TEKCTOBLIE 3a0aTH APHAPMETHUSCKAM crocofoM.
- Pemats 3amadu, cessammme ¢ oTHomIeHHmeM, MPONOPIHOEANLHEOCTREIO BEIMAME, IPONEHTaMH; PEIaTh TpH OCHOBHBIE 3aja9u Ha ApoOH m
TPONIEHTHL. '
- Pemats 3amayd, cOmepXKallde 3aBHCHMOCTH, [CBA3BIBAIONNEE BOIHIHMHEL: CKOPOCTH, BPEMS, PACCTOSHWE, IeHa, KONMYECTBO, CTOHMOCT;
NPOH3BONUTENLEOCTS, BPEMS, 00béMa paBoThl, HCmoNB3ys apmpme’mqecnﬁe IeficTBYS, OLEHKY, IPHKALKY; NOAL30BATECS EIHHMIAMH H3MEPEHHS
COOTBETCTBYOIINK BEJIHIHH,
- Cocrapmars GyKBeHHEIE BHPKEHNS 0 YCIORHIO 3aHaYH.
- VisBnexars HH(OpPMALMIO, NPEICTABICHHY0 B TabNMmax, Ha JHHEMHOM, cTonGuaToif WIM KpYroBoil IMarpaMMax, HHTEpIPETADOBATE
NPEACTABICHHABIEC TAHHEIE; HCTIONB30BATE JAHHBIS NIPH PEIIEHNH 33744,
- HpegcTapsrs HEGOPMAIMIO C IOMOIBIO TabIIAT, TrHefiROM B CTONGYATOM JHArpaMM.

Haznaonan zeomempun
- IIprEOMTE IPAMEPE! 0GBEKTOR OXPYIKAIOIIEr0 MApA, AMEIONTHX HOpPMY H3YYSHHEIX [6OMETPHIECKHX TLIOCKAX & IPOCTpPaHCTBERHBIX (uryp,
NIpAMEPE! PAaBHBIX B CHMMETPHYHBX (Uryp.
- V306payxaTsh ¢ IOMOIIBIO ITHPKYILL, JHHEHKY, TPAHCIOPTAPA HA HeNUHOBAHHOK ¥ XIETIATON GyMare H3yueHHEIE IUTOCKHE FEOMETPHIECKHE

(GUTYPEI B KOR(HTYPAIIHH, CHMMETPHYHELE (PHTYDHL.
- ITonp30BaThes TEOMETPHAECKIMY IOEATHAMA: PABEHCTRO (GETYD, CHMMETpUS, MCHOJb30BATh TEPMUHOMOTHIO, CBSSAHHYIO0 ¢ CHMMETDHEH: OCh

CHMMETpPHH, LEHTD CAMMELPHH.
- Haxonurs BE/IMYHHEEL YIII0B H3MEPEHHEEM C IOMOIIBIO TPAHCTIOPTHPA, CTPOMThH YINIH! 3aHAHHOM BEIHIHH, HOMB30BAThCA TPE PEIICHEH 3a1aY



IpazyCHON Mepoi YIIIOB; Paco3HaBaTh Ha YEPTENax OCTPEIM, IpaMoii, pa3sBEPHYTHIA B TYIOH YTIILI.

- BEIMuECIIATS ARy TOMAHOH, NEPHMETP MEOTOYTONBHEKA, ONL30BATECS €REHNAMHA H3MEPEHHES [IAHEL, BHPAKATS OIHE &IHHUIE H3MEPERHs
JIIAHBI 9€pe3 ApyrHe, _

- HaxopmTh, ACIONB3Ys Y9epTEKHEE HHCTPYMEHTS], PaCCTOSHAS: MEXTY TBYMS TOUKaMHU, OT TOUKH [0 IIpAMOi, KUY IIyTH Ha KBAIPATHOH CeTKe.
- Bormenars wiomans QETYp, COCTABICHHBIX H3 HPAMOYTONEEHMKOB, HCIONE30BATH pasGueHme Ha HIpAMOYTONLHMKE, HA PAaBHKE (HTYDEL
AOCTpAWBAHE IO NPAMOYTONBHAKA; IOJIH30BATHECS OCHOBHEIME CAMHHNAMA H3MEPEHHS IUIOINAAH; BEIPAKATH ONHH SIHHHIEI M3MEpeHuA IUTOaH
depes ApyTHE.

- PacriozraBatk Ha MONENIX H H300PaKeHASX [MPaMEY, KOHYC, OEIHHAP, HCIONL30BATE TEPMHUHONOTHEO: BEPINHES, pebpo, Ipaus, OCHOBAHTE,
pasBEPTKA.

- WzobpaxkaTs Ha xrerdaTol OyMare IpsMOYTONbHELL IApAIICIICITHITET.

- Brrmenars 06BEM OpaMOYroqsHOTO mapasUieNienunens, Kyba, NONb30BaTHCS OCHOBHEIME SMHANAMM H3MepeHHs oObEMA, BEPOKATH OIIHE
eFHUIE] H3MEpeHnsT 00B8Ma Jepes Apyrae.

- Pemnars Hecnoxable 3390 Ha HAXOCASHME YEOMETPHUECKAX BEIIMUHH B ITPaKTHIECKIX CHTYAIIHSX.



PABOYAS ITPOI'PAMMA YYEEHOI'O KYPCA «AJITEBPA» (7-9 kaacest, YIIIyGaeHRbIH ypoBens)

Hemu nzygenns yuebuoro Kypca «Anrebpa»

Aunrebpa siBisercs ofHuM U3 OTOPHBIX KYPCOB OCHORHOH LIKONBL: OHA 06ECIICUMBACT HayUeHIE JPYTHX JUCHUIITHH KaK €CTECTBEHHO-HAYYHOTO,
Tak W TYMaHMTAapHOIo LIMKIOB, e OCBOGHHE HEeOBXOMHEMO A7 IPOROJDKEHHUS O0pa30BaHHS M IONE3HO A IIOBCEIHEBHOH >KH3nM. PasBATHe y
O0Y4aIONIHX CH HAYIHEIX TPEACTABICHHH O IPOUCXOMAEHHH | CYIIHOCTH anrebpanueckux aberpakmuil, ciocobe OTp&KEHN MaTeMAaTHIeCKOll HayKolH
ABNCHUH K NPONECCOB B NpPHpOZE M ODLIECTRE, PONM MAaTeMaTHYECKOTO MOJIC/IMPOBARKS B HAYIHOM [fO3HAHMM M B IpPaKTHKE CIOCOGCTBYeET
(opmMupoBanmo Hay4Horo MHUPOBO33PEHHES H KAYECTB MBIIUNEHHA, HEOOXOMUMEIX UL alanTany B COBPEMEHHOM HmE(poBoM obmecTse. M3ydeHue
Ire6pEl eCTECTBEHHEM 06pasoM ofecledupaeT PasBHTHE yMmeHus HabiiomaTh, CPaBHMBATB, HAXOIHTBH 3aKOHOMEPHOCTH, TPedyeT KPUTHYHOCTH
MBIILIEHNS, CIOCOOHOCTH apryMEHTHPOBAHHO 0GOCHOBLIBATE CBOHM JeHCTBUSI, BRIBOBI, (opmyposats yTeRepaeHus. OcBoeHue Kypca anredpsl
0OECIEUHBAET PAIBUTHE JIOTHYECKOrO MBILUIEHHS 00YYaIOHXCA: OHH HCIONLIYIOT ACAYKTHBHBIC B WHJYKTHBHBIE paccys/ISHHS, o0oOmeHne u
KOHKpeTH3a1yi0, abCTParupoBaHUE ¥ AHAIOFKIO, Obyuenre asirepe npemmonarael 3HAYHTENbHBIH 0OLEM CaMOCTOATENBHOH AEATENbHOCTH
O0yHarommXCs, [03TOMY CaMOCTOSITENLEOE PEIUCHHE 3a7a9 YIAMMHCS ECTECTBEHHBIM 06Pa3OM JBJETCS peanu3aumeii AesTeNbHOCTHOrO MPHHLMITA
00yuenns.

B crpyxrype mporpamms yuebHOTO Kypea «AnreGpay YIAyOAEHHOTO u3y4enus B 7-9 Kifaccax OCHOBHOE MECTO 3AHIHMAIOT comepKaTebHO-
METOZMHIECKHE JIMHHM: «Hucna W BEIMMCHCHM:M, «AnreSpauyeckne BbIpaXKEHUs», «YPaBHEHUA H HepaBeHCTRaw, «DyHruum». Kaxmas u3 Hrux
COAEPKATENLHO-METOAMYECKHX JIMHHY pazBEBacTCS Ha HPOTAKEHHMH TPEX NET M3YHMEHMA Kypea, eCTECTBeHHBIM obpasoM Nepemierasck

Conepianme mmuun «Uncna w BeunCIeHHDY CIyKHT OCHOBOH ANd NAfbHEHINEro W3ywGeHMS MaTeMAaTHKH, COOCOOCTBYET DPasBHTHIO Y
00Y9aIOIDMXCS NOTHYECKoro MBILIACHHS, OPMHPOBAHHIO YMEHHS MONb30BATLCS ANTOPHTMAMY, & TaKKe MPHOOPETEHHIO MPAKTHYECKHX HABEBIKOB,
HEOOXOMMMBIX /i1 HOBCEAHEBHOM JKH3HY, Pa3putie momsaTHs 0 uncHe B OCHOBHOI MKONE CBS3AHO C PAUFOHATIEEBIMY B HPPAIMOHATEHEIME YHCIIAMH,
dbopmuposanrem npexcrannenmii o ACHCTBHTEILHOM YHCIe. 3aBEpIIEHHE OCROSHHS GHCIORON THHEH OTHECEHQ K CTapuieMy 2BeHy obmero
obpa3oBanus,

Conepxanne 1Byx anrebpanveckux THHm — «Anrebpardeckue BEIPKEHHS» U «Y PaBHEHHS 1 HEPABEHCTBAY CHOCOOCTBYET (POPMUPOBAHHIO ¥
06y9aIoNuIXes: MaTeMaTHYECKOro anmapaTa, Heo0XOMHMOro IS pelNeHns 3anay MaTEMATHKM, CMEMHBIX [IPEIMETOB M OKpYKarowuel peaneyocti. B
OCHOBHOH IIXONE YueOHEH MaTepHan TPYIIHPYETCs BOKPYT PAUHOHANBHBIX BRIpaKenui. Anrebpa MEMOHCTPHUPYET 3HAYCHNE MATEMATHKA KAK S3BIKA
AL IIOCTPOEHHA MAaTEMaTHUECKHX MOZEHEH, ONmCcaHus IIPONECCOB I SBNEHHH PeaibHOrO MHpa. B 3axaun obyvenus anrebpe BXOST TaKdKe
AabHEHIIee PasBUTHE ANTOPHTMIYECKOT0 MBIINEHHY, HEOOXOAUMOTO, B YACTHOCTH, IS OCBOCHHS Kypca HHPOPMATHKE, H OBJIANEHAE HABBIKAMLU
ACAYKTUBHBIX paccyxnaennit. [IpeobpasoBakue cHMBONLEEX $opmM BHOCHT CROH crermbUecKit BKIa# B pa3BHTHe BoOOpaxceHmd, crocobrocTef K
MAaTEMATHIECKOMY TBOPYECTRY.

Coaepixanue YHKIMOHANBEHO-rpadiueckoll  meHuH HALEICHO Ha DOJNyYeHME IMKONbHUKAME 3HAHME 0 (YHKIHSX XaKk BadKHeiureii
MaTeMaTHIECKOH MOLSITY I OMHCAHMS M HCCIENOBANHS Pa3HOOOPA3HEIX IPONECCOR ¥ SIBJICHMIL B npupoAe u ofuectse. Msydenue 3Toro Marepuana



CHOCOGCTBYET DPAa3sBHTHIO Y OBYJAIOMMXCH YMEHHS HCIOAB30BATH PA3NMIHBIE BBIPASHTENLHBIC CPEICTBA H3BIKA MATEMATUKE — CHOBECHOYrO,
CHMBOJIMYECKOr0, rpadu¥ecKoro, BHOCHT BKIaZ B OPMHUpPOBAHHE NpeACTaRJIEHHHA O POMH MATEMATHKH B PDa3sBHTHH IEBHIM3ALMM U KYJILTYPBL.

Yriry6néuunii xype anreGpsl XapakTepH3yeTes He TONBKO H3y9eHHEeM HEKOTOPOTO JOIONHUTEIFHOIO TEOPETHIECKOrO allllapaTa M CBI3aHHbIX ¢
HAM METOZIOB pelIeHysl 3amad. Airebpa sBifeTcs A3BIKOM JUIs ONMCAHES OOBEKTOR M 2aKOHOMEPHOCTEH, CIVIKET OCHOBOH MATEMATHUECKOrO
MozenupoBanys. [Ipyu 3TOM caMy 0GBEKTHl MATEMATHYECKHX YMO3AKIIOYEH N | OpHEATEIE B anrebpe mpaBmwia X KOHCTPYHPOBAHES CIOCODCTBYIOT
(opmMupoBaHUI0 yMeHui OBOCHOBBIBATE H OKA3LIBATDH CYKACHMUS, PA3BHBAIOT MATEMATHUECKYIO HHTYHLUIO, KPaTKO H HArISOHO packKphIBAIOT
MCXaHHM3M JOrHYeCKYX NOCTPOCHMH H yYaT MX NPHMEHEHHIO, TeM caMbM anmrefpa 3aHHMAET OKHO U3 BEAYIHX MECT B (DOPMHPOBAHHH HaYUHO-
TEOPETHHYECKOr0 MLINTIEHNT 06yyaromuxcs. :

Mecto yaebHoro kypea «Aarefpa» B yuebnom miane

Cornacto yueBHOMY mmany B 7-9 wnaccax u3yuaercs y4ueGHbI Kypc «Anrebpa», KOTOPBIH BKIIOHAET CHEAYIOIHE OCHOBHEIE Dasieibl
CoaepKans: «Hucna ¥ BriaHcIeHUsy, «Anrebpanyeckie BLIPQKEHUS», « Y paBHEHH H HEPABSHCTBAY, « DYHKLIUMY.

B yuebHom nnane va msyduenue anrebps! B 7-9 knaccax Ha YriyOn&HHOM YPOBHE OTBOAMTCA 5 y4eGHLIX UACOB B HEASIIO B TEYEHHE KAKAOI'0
rofia ofy4enus. Bcero 3a Tpu rofa ofysenns — 510 yueGHEX Tacos.

COJEPKAHUE YYEBHOIO KYPCA «AareGpa»

7 wiace

Yncna v BoIMHCIEHHS

Pannonansusie yncia

IIpencTannenns o paCMPEHUIX SHCTOBEIX MHOIKECTB. MHEOKECTBE HaTypanbHBIX, UeJIbIX, PALHOHANLHLIX, IeHCTRUTENBHEIX Ukces. CpaBHeHHE
qHcen. UKCNOBEIE NPOMEXYTKH. PalioHANBHEE YHCIIA. CpaBrenue, ynopsaouyMBatpe i apuH(hMETHUYECKHe NEHCTBHA ¢ PALHOHANBHLIME UHCIAMH.
Yucnoras npaMas, Mo LYk JHCTIA.

Crenens ¢ HaTyPaTbHBIM NOKA3ATENEM 1 €& CBOHCTRA. 3aIHCH THCIA B NECATHYRON MO3HIHOHHOM CHCTEME CIHCICHHAL.

Pernenne TexcroBRIX 3amau apufMermuecxuM crocoGoM. Pelnemme 3amau u3 peaIbHOH NpaxkTHKW Ha YacTH, Ha Apo0H, Ha HPOLEHTHI,
IIPAIMEHEHHE OTHOICHAH 1 IPONOPIUH IIPH PEINEHNH 3aAaY; PEIICHNE 3a0aY Ha IBIKEHHE, paboTy, IOKYIIKH, HANOI'H.

Anrebpanvueckie BRIPAKEHHIA

BrIpameHnns ¢ nepeMesHbIMH

Bripaxenue ¢ nepemMeHHEMU. 3HaYCHAC BBHIPAKCSHHIA © nepeMeHHEIMH. [IpencTaBienne 3aBHCHMOCTH MEKIY BEIHIMHAMHE B BEAE (OPMYJIBL

Toxpectno. ToxxmecTBeHHbBIE IIpeobpazoBayws anrebpanyecKux BEIpasKeHnH, JJOKa3aTeIbCTRO TOMCHECTE.

MuoroueHsl

Onnounenst. Oxmounen cranaapraoro BuAa. CTEmeHs OMEOYNeHa.

Mmuorounenst. MHorounes craupapraoro eupa. CTeneHh MHOTOWIEHS. CnoxeHue, BBHUHTAHHE, YMHOXEHHE H MCICHHE MHOIOYIEHOB.



IpeoGpaszoramue LeNoro BEIpakeHrs B MHorowien. Kopan MEOroweHa.

PopMyJIB! COKPALEHHOTO YMHOKEHHSA: KBaJIpAT CyMMbL K KBaJAPAT PA3HOCTH JBYX BBIPAKEHM, Ky6 cyMMbl U Ky6 PasHOCTH ABYX BBIDAMKEHMM,
Pa3HOCTh KBAADATOB ABYX BBHIPOXKEHHH, IPOU3BEICHIE PASHOCTH ¥ CYMME! ABYX BBIDOXKEHHMI, CyMMa M Pa3HOCTh KyGOB JBYX BEPAKEHHI.

Pa3jioxeHne MHOrOWIERa Ha MHOKHTENH. Britecenye 0BmMero MHOKHTENA 3a ckobKkH. MeToa rpyNIMpoBKH.

YpaBHEHESA H CHCTeMBI YPaBHEHMIT

YpaBrenus

Ypasuenue ¢ ofHOH nepemernHoi. Kopers yparuenus. CpoficTsa ypaBHEHHH ¢ ONHOH nepeMeHHOH. PaBHOCUITBROCTS ypaBHEHUI. Y paBHEHME
KaK MaTeMaTHHecKas MOAEIb PEanbHOM CHTYAIRH.

JluneliHoe ypaBHEHHE C OXHOH MepemeHHON. UMCNO KopHeH NMHEHHOro ypaBHEHMHS. PelIeHWe TEKCTOBBIX 3a[8d C NOMOILID JHMHEHHBIX
ypaBHenu#. JlnHelnoe ypaBreHHe, cofepIKaliee 3HAK MORY s,

Cucremn! ypaBHeHR#H

YpasHenue ¢ ABYMA MepeMeHHbiMH. ['padux NUHEHAHOrO ypaBHeHMS ¢ JIByMS NepeMeHHbMY. CHCTeMB! IMHEMHBIX YpaBHEHMH ¢ ABYMs
nepemMerabMu. ['padudeckuil MeTOL pelICHHS CHCTeMb IHHEHHEIX YpaBHeHui ¢ ABYMS nepeMeHHBIMY. Peltenne cucTeM NUHEHHEIX YPaBHEHHH
ABYMS NEPEMECHHBIMM METOZOM IIOACTAHOBKHM M METOAOM cIoKeHHs. ChcTeMa IBYX NHMHEHHBIX ypaBHEHWE C JBYMS [EPEMEHHBIMM KaK MOAEIh
peanbHO# CHTYaLlHH. ‘

OyHKIHH

Koopaunartsi u rpadguxs

IIpsmoyronpHasd cucTeMa KoOpnuHaT. AGCHHCCa H OPAUHATA TOYKE HA KOOPIMHATHOM TNOCKocTH. [IpiMeps rpadEKoB, 3aRaHHbX (POPMYIaMH.
Urenne rpad) kOB PeaNbHEIX 3aBUCUMOCTEH.

OyHKIAN

OYHKIHOHANLHEIE 3aBUCAMOCTH MEXIY BemmymHamu. IloHarse OyHKumM. OYHKUMS KK MaTeMaTHUECKAs MOICNb DPEanbHOrO MPOLECCa.
Ofnacte ompefencHus ¥ obnacTh 3yadenmii (QyHxumd, [ToHATHS MakCHMyMa M MHHHMYMa, BO3pacTaHus H yOBRIBAHHS Ha NPUMEpaxX pEalbHBIX
3aBHCHMOCTEH.

Jluneiinas Gynxuns, e€ csorctsa. ['padu xuneitsoll dpymxuun. [pabux dysxmmn y = |x|. Kycouro-3anannsie gpyuxuua. Crenennas QpyHKIEs ¢
HaTypalbHBIM NTOKA3aTeNeM.

8 knace

Yuena ¥ BLIYUCTeHHS

HeaamocTs

JemuMocTs nensbix gucen. CBoHcTBA HeMOCTH.

IIpocTeie u cocTaeHble yncna. YETHLIE U HeuTHbie yncna. [lpusnaku nemamocta 8a 2, 4, 8, 5,3, 6, 9, 10, 11, 25. [Tpr3HaKu NENHMOCTH CYMMB!
¥ MPOM3BEICHHS HEBIX HHCEIl IPH PelleHyy 3a/a4 ¢ IPAKTHYECKHM CONepKaHHueM.

Han6oimumii 061wt nenuTeNs 1 HayMeHblee 0blee KPAaTHOE ABYX uHcel, B3auMuo mpocTsie ducna AsroputM EBrnupa.



Henenue ¢ ocratkom. Apudmermeckue OIIEPALHY HaZ, OCTATKAMH.

HeticTeua ¢ ocrarkamu. Ocrarky crenene. IIprMeHeHHe OCTATKOB K PEMICHHTO YPABHEHHI B LETBIX YHCNAX # TEKCTOBLIX 3amad.

Hppanuosaianuere yneixa

JeficTBuTeNLHEE UnCIIA.

Keampatebie xopuu. Apudmermyeckuit KBaJpaTHbI KOpeHb H €ro cBoiicTea. I[lowsTue HppauHoHanbHOr0 wucna. JelicrBua ¢
HPPalHOHANLHEIME YuciaMe. CBOHCTBa NeHcTBUM ¢ MpPAlHOHATLHEIMY THC/IAMY. CpapHeHIe HPPALHOHATLHEIX YHCEN.

AnredpanyecKHe BrIpasKe s

ApodHo-panHoKAILHbIE BRIpAKeHHsT

Anrefpaudeckas Apobs. JonycTHMbIE 3HATCHMS NEPEMEHHBIX B APOOHO-pAITHOHATBHEX BhipaxkeHHIX. OCHOBHOE CBOMCTRO anrebpawdeckoii
npobu. CiojxeHue, BhlYUTaHKe, YMHOXEHHE 1 JelCHHE anrebpamyeckux Apobeit. BoigeneHue nenoii uacTa anrebpanueckoil Apobw.

Patnonansuble Bhipaenns. ToxIecTREHHbLE NpeobpasoBaHus PALMOHANBHEIX BBIPaIKEHHIL.

Uppannonasnsubie puipaxenns

JomycTHMEI® 3HAYEHHS MEepeMEHHEIX B BHIPDKEHUAX. COREPHKAIMX APHPMETHIECKHE KBaAPATHEIE KOPHH, TOKACCTREHHBIE TIPe0BGpasoBanys
BLIDKEHUH, CONEPKAINNX apH(METHYECKUE KBAAPATHDIE KOPHH.

Crenenn

Creniens ¢ LesbIM 1I0KazaTeneM U e cBOHCTES. IIpeobpazosane BeIpaXeHHH, CONEpP ALY CTETEH. CrannapTHblit BUA yucaa.

YpapueHus U HepaBeHcTBa

YpaeHeuns

Keanparuoe ypasnenue. @opmyna kopHeit KBaJpaTHOrO ypasHenus, Koauuectso neHcTBUTENSHBIX KOPHEH KBAXpaTHOro ypapHeHHs. Teopema
Buera. Vpapxenus, cromuMbie k mHHEHHBIM YPaBHEHUSM WM K KBaJPATHBIM ypaBHeHHsM. KpampatHoe ypasmende ¢ mapameTpoM. Pernenme
TEKCTOBBIX 387184 ¢ TIOMOWIBIO KBAAPATHBIX YpaBHEHUH. GukpaipaTHble YDPABHEHHS.

HpobHo-panuonansume ypasHenus. Pemenue APOOHO-PALMOHANBHEIX yPABHEHUHA. PelleHHE TEKCTOBLIX 3478 € [OMOIMIBIO ZpobHo-
PAllHOHABHBIX YpaBHeHHH. [ pauyeckas uuTepnpeTars YPaBHEHHH C ABYMS lTEpEMEHHBIMH.

Hepageencrea

Hucnorkle HepasencTra, CBOHCTBA YHCIOBBIX HEPAREHCTS,

Hepasencteo ¢ nepemennoif. Crporue u HecTporne HepaseHcTBA. CIIOXKEHHE M YMHOMEHHE YMCNOBBIX HepaseHCTB. ONECHBARME 3HATCHHS
BEIDAKEHKSL. [[0Ka3aTebCTBO HEpaREHCTE.

HonsTre o perenun HepapeHCTBA ¢ OMHOM MepeMEeRHOK. MAOXECTBO pererui HepaBeHCTBA. PaRHOCHIIBHBIC HEPABEHCTEA.

Jluneiinoe HepaBEHCTRO ¢ OHOM TIEPEMEHTON M MHOKECTBA €ro pemeHuHt, Permenne yMBEHHEX HepaBEHCTB ¢ OxHOH NepeMenHol. CHCTEMET 1
COBOKYIIHOCTH JIMHEHHBIX HEPABEHCTR C ONHOM mepeMeHHOH. PemeHnye TeKCTOBIX 387134 C [TOMOIIBI0 IMHEHHBIX HEPABEHCTB C OXHOM r1epeMeHRBOH.

Oynxoau

O6nacTs ONpefEneH s ¥ MHONKECTBO 3HAUEHUN ¢ynxuun. CoocoGsl 3ananus GyHKIHL. I'paux pysxnme. Urenne cBoiicTs dyHxumd o ed
rpaduxy. ITprMeps! rpaduxor GyHKIwmiE, OTP&KAIOINMX pealbHbIE NPOIECCEL



Jlvnednas Qynkups. OyHKIHH, ONECHBAONHE NPSIMYIO B 06PaTHYIO IPONIOPIHOHANLHEIE 3aBECHMOCTH, HX rpaduxy, OyHimms y = ax2,y = X2
- ke "
+b,y=x3,y=|x,y=vx,v= 1 HX CBOMHCTRa. Kycouno-3anansrie QyHKIHE.

9 kaace

Yucaa ¥ BEIYUCTEHHS

Kopens n-# crernens u ero cBoifcrea. CTeNeHs ¢ pallMOHANBHBIM [IOKa3aTelleM | e cBOHCTRA.

AnrebpandecKre BLIpasKeHHs

HppanunoHanbHEEe BRIPATKEHUN

ToxpecTBeHHbIE NpeOOpa3oBaHys BHIPAKSHHI, COTEPXAIINX KOPEHb n-it cTeneHy. TOMIECTBEHHEIE IPeoBPA3OBAHHS BRIPAKEHMIL, CONEPKALTUX
CTEneHL ¢ PalHOHaNEHEIM [TOKA3aTeNeM.

MuorowieHs:

Keagparusii Tp€xuinen. Kopuu kpaapatHoro tpéxwieHa. PasnoneHye KBagpaTHoro TpéxWIeHa Ha IMHeHbIe MHOXHTEIH.

¥YpaBHeHus 1 HepaBeHCTBA

Ypagnenus

Uenoe ypaBHEHHE U ero KOpHH. IIpremMs! pelieHIst NeNbIX ypasHeHui,

YpaBHEHHS C IEPEMEHHOMH IT0J 3HAKOM MOIYIIS.

Peruenne ApoOHO-paNVOHANBHLIX YypaHeHHH. Pemenue cucreM ypaBHenud ¢ ABYMS NEpEMEHHBIMH. PelueHMe NPOCTERINHX CHCTEM
HEJIMHEHHLIX YPaBHEHHI ¢ IBYMS mepeMenHpIMH. [ paduueckuil METON PEICHHS] CHCTEMbI HENMHEHRHBIX YpaBHEHHI! ¢ ABYMs riepeMeHHBIMH. Cucrema
IBYX HENMHCHHBIX YPaBHEHHH ¢ JBYM: NEPEeMCHHBIME Kax MOIENb PEANbHOR CHTYAIHH.

HepagencerBa

HucnoBrle HepaBeHCTBa. Pemenne MuHEHHBX HepaBeHcTs. JIoka3aTensCTRO HEPABEHCTR.

KBajparHble HEPABEHCTBA ¢ OHOM MepeMeHHOM. PelleHre KBATpaTHEIX HEpaBeHCTB IpadHYeCKHM METOJOM H METOZOM HETEpPBAToB. MeTox
WHTEPBAOB AJ PAllMOHANILHEIX HepaBeHCTR. [IpocTelimue HepaBeHCTRa ¢ TapaMeTpoM.

HepaseHcTRa ¢ 11epeMEHHOMH 1107 3HAKOM MOLYJIA.

Pentenpe TeKCTOBBIX 32589 C HOMOILIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepapeHcTBO € HBYMst NepeMeHHBIMH. PelileHWe HepaBeHCTBa ¢ ABYMS IHepeMenHbnMu. CHCTEMB! HEPAREHCTB C JBYMs MEpPEMEHHBIMH.
I'paduueckuit METON PENICHHS CHCTEM HEPABEHCTB C ABYMS IEPEMEHEBIMI.

POyHKIHH ,

Qyuxumns. Ceodicrsa Gywnkuuit: HyiaH QYHKUNY, TPOMEKYTKH 3HAKONOCTOSHCTRA (DYHKIHH, HPOMEXYTKH BO3DACTAHHSL H yOBIBaHMs (DYWKIEM,
4ETHBIC W HeWETHBIE QYHKUMY, HauboNbIIee H HAHMEHBITEE 3HAYCHHS hYHKIIHIL.

Kpanparuynas ymkuas w e€ cBoiicTBa. Mcnons3oBamde cBOHCTB KBampaTwumoM (yswmmw Jns pemenms sanay. IlocTpoende rpadmka
kBafgparTyusol Qynxnmm. [Tonoxkerne rpaduka KBaapaTAYHOi QyHKIHE B 3aBHCHMOCTH OT 68 xoaddunaenton, [paduxy dpynwma y=ax2, y=a(x -
m)2 u y=a(x - m)2+n. TlocTpoerne rpaduxos QpyHwud ¢ momowso mpeobpasoparmii. Jpobao-mineinas OyHkumsa. Viccnenosanue QyHKImiL.



Pymxupn y = [f(x)| my = f|x|).

Yncnorsre moCACNOBATEILHOCTH KX IporpeccuH

IonsTre wmenooi mocnenosaremsrocty. Koneunze 1 OecxonesHEIe nocnenoBareNbHOCTA. QrpaNIyeHAas TOCTEAOBATENPHOCTE. MOHOTOHHO
BO3pacTaromast (YORIBarOIIas) 1OCIEN0BATENLHOCTD. CIOCOBE! 3allatys TIOCNEeAOBATENLHOCTH: ONHCATENbHEIH, TabMHHbI, ¢ NOMOIIEI0 hOPMYMIB! n-
I'0 WICHA, PEKYPPEHTHEIM,

AprmeTHuECKas ¥ reoMeTpydecKas nporpeccuy. CBOHCTBA WICHOB apE(METHYECKOH 1 reoMeTpHIeCKOk nporpeccuit. GopMyIE! N-ro YaeHa
aPU(METIYECKOH H FeOMETPHYECKOH IpOrpeccri. POPMYNEI CYMMBI IEPBBIX N UNEHOB apUQMeTHIECKOH 1 reoMeTprueckoil nporpeccui. 3amauy Ha
IIPOLEHTE], 6aHKOBCKHE BKIAND], KPEIUTEL

IIpencraBnenve o cxomuMocTH TOCIICAOBATENEHOCTH, O CYMMHMPOBAHHH OECKOHEYHO YObIBArowel reOMEeTPHYECKOH nporpeccuH. MeTon
MaTeMaTHIeckol HHAYKuHU. [Ipocreiimue IIPUMEPLL.

Tprronomerpuaeckne gynicuuu u ux ceoiicrea

Yron noeopota. Usmepenue YITIOE NIOROPOTA B pajuarax. OnpeseneHue TPUroHOMETPHYECKIX (OYHKLHI.

Hekoroprie rprronomerpuueciue Toscaectsa. CeolicTea TpurosoMeTpuyeckux (yHimui. I paduky 1 OCHOBHBIE CBOMCTBA CHHYCA M KOCHHYCA.
I'paduiu 1 ocHoBHEIE CBOMCTRA TaHTeHCa U KOTaHreHca.

Popmynnl NpuBenerns. Caasb MEKIY (YHKUMSMI OfIHOTO H TOTO YK€ APIyMeHTA. Ilpeo6pasoranme TPHrOHOMETPHIECKUX BHIPAKEHHH.

CHHyc, KOCHHYC, TAHTEHC ¥ KOTAHTCHC CYMMBI M PAsHOCTH ABYX YINIOB. DOpMysbl IBOKHOIO M NONOBHHHOTO Y1JloB. DOPMYIIBI CYMMBI U
Pa3¥OCTH TPUTOHOMETPHYECKHX ()yHKIHIL. '

NPEAMETHBIE PE3YJAbLTATHI ocBoenus y4yebHoro Kypea «Aarefpan
Ocpoenne yuebHOro Kypea «AnreSpa» Ha yrayGiéHHOM ypoBHe OCHOBHOMO odiiero 06pa3oBaHMs JOIDKHO OGECTIEUMBATE NOCTHOKEH He
CICAYIOWHX [PEAMETHEIX 00Pa30RATENLHEIX PE3YILTATOB:

7 xnacc
Yucna u eviuucnenus
Pannonansurie gucia
- ITepexomuts oT omuoit (bopmsr sammcn wucen K Ipyro#t (mpeoGpasoBeIBaTh AECATHYHYIO Apobb B ODBIKHOBEHHYIO, OOBIKHOBEHHYIO B
ACCATHIHYIO, B YACTHOCTH, B 6ECKOHETHYFO ACCATHYUHYIO APOOE).
- 1JoHUMATE 7 OBBSACHSTE CMBICH TO3MIHOHHOMN 3AMUCH HaTyYPajbHOrQ YKHCIA.
- CpaBHuBATE ¥ YHOPAAOYHBATE palfHOHANEHEIE YHCIA.
- BrinonusaTe, coueTas yoTHBIE U MHCHMEHEbLIE IPHAEMEL, apHPMETHYECKHE NeliCTBHS C PALHOHATLHLIME YHCIAMH, HCIONb30BATSH CROMCTEA THCEN
W paBuna AeHCTBUH, FIPHEMbI PAHHOHAIEHEIX BbIYHCIICHYI,
- BrLINOMHATE ASHCTBUS CO CTEMEHIMY C HaTYPAIBHLIME ITOKA3aTESAMH.
- Haxonurs 3uaweHms wicnosbx BLID@KEHMH, COZCDIKAINMX pAlMOHANBHBIE YHCHZ M CTENCHU ¢ HaTypambHLIM [I0KA3aTeNeM; [PUMEHSTH



pasHooOpasHble clIOCODBI B MPUEME! BEITHCHCHHS; COCTABNIAT, M ONEGHMBATE UMCHOBKIE BHIPAIKSHIS OPY PEIUCHHA MPaKTHYCCKHX 38/a9 ¥ 3a1ad H3
APYTHX YUeOHBIX [IPEAMETOB.
- Oxpyrnars 4ycna ¢ 3afaHHON TOYHOCTBIO, @ TAKKE MO CMBICAY TPAKTHIECKOW CATYALHE, BBHIONHATH NPHKHIAKY ¥ ONEHKY pesymETaTa
BEMHCICHKH, ONEHKY 3HaUeHHH YMCNIOBBIX BEIPAICHHI, B TOM UHCIIE [IPH PEICHHH IPAKTHYECKHX 3a0a4.
- Pemars TexcToBBE 3aNaul apHPMETHYECKHM CHOCOBOM; MCHONL30BaTh TAOIHAME!, CXEMBbI, YEPTEIKH, APYTHME CPEACTEA NPEACTABACHNS NAHHBX
[IPH PEMEHUH 3aa4.
- Pemare NpakTHKO-OpHEHTHPOBAHHEE 3afauil. CBA3AHHEIE C OTHOMEHWEM BEJNHWUMH, TIPONOPUHOHANLHOCTHIO BENHYMH, IIPOIEHTAMIE;
HHTEPIPETHPOBATL PE3YNBTATE PELICHMS 3a1a4 C YYETOM OrpadMHeH i, CBI3aHHEBIX CO CBOMCTBAMH paccMaTpiBaeMbIX OOBEKTOR.

Anzebpauueckue eoipancerus

BeipaskeHyst ¢ nepeMeHHbIMHU
- Hcnons3oBaTh anreSpanyeckyk) TEPMUHONOIHIO # CUMBONMKY, [IPUMEHATS €& B POIECCe OCBOEHHS Y4e(hHOTO MarepHana.
- Haxonntsb 3nauenns SyKBEHHbIX BLIDAKEHMH IPH 30AHHBIX 3HAUYCHUSX TEPEMEHHBIX.
- Henonb3oBath NOHATHE TOMKIECTBE, BRIIONHATE TOXAESCTBEHHEIE NPe0Gpas0BanNs BRIPaEHMH, OKA3bIBATh TOKACCTEA.

MuoroxaeHbI
- BuInonHaTE npeofpasoBaHus [1eI0r0 BEIP@KEHHS B MHOTOWIEH IPUBEAECHHEM NOAOGHBIX CHAraeMBIX, PACKDBITHEM CKOGOK.
- Bomonnats mefictBust (cnoskeHie, BEMHTAHUE, YMHOMKEHHE) ¢ OHOWIEHAMH M C MHOTOWIEHAMH. TPHMEHSTTh (OPMYJhl COKPAIISHHOrO
YMHOMEHMs (KBaZpaT ¥ Ky0 cymmel, KBaJpaT B ky® pasHOCTH, pasHOCTh KRAADATOB, CYMMa M pPasHOCTh KyOOBR), B TOM WMCHE ANS YUIPOUIEHHI
BBEIUHCIIEHEH,
- OCyuIeCTENATD PasNIONEHHE MHOTOWICHOB HA MHOMKHTENH C ITOMOIIBE0 BLIHECEHNS 38 CKOGKH 0GLIEro MHOMKKTENS, IPYNIHPOBKH CAraeM bix,
IpHMeHsist HOPMYJTbl COKPAIIEHHOTO YMHOMKEHHUS.
- TIpuMenaTs npeobpasosanys MHOTOWIEHOB Ul PELIEHES PASIYHRX 387144 H3 MATEMATHKY, CMEKHLIX TPEAMETOB, H3 PEATIbHON PAKTHKH.
- Hcnonb3oBaT CBOMCTBA CTENeRel ¢ HATYPaIbHBIMY [IOKA3ATEAMHE /TS IPE0GpasOBAHHS BEIPANCEHMH.

Ypasnenusa u cucmemyt ypacruenuii
- Pemars jiuueiHble ypaBHEHWs C OFHON NepeMeHHOHN, NMpUMEHAS NPABHNA NEPEXOfa OT HCXONHOTO YDABHEHHA K DABHOCHIILHOMY €eMy.
IlpoBepsTs, IBAAETCS M TACHO KOPHEM YPABHEHHSI.
- IoxGupars nprMepsl nap HHces, ABLIIOMUXCH PELIeHEEM IMHEHHOTO YPABHEHMA ¢ IBYMS TepeMeHREIMY.
- CTponTts B KOOPIMHATHOH MIOCKOCTH rpadHK JAMHEHHOrO YpaBHEHMs C NByMS NEPEMEHHBIMH, IOTB3YACH PadBKOM, IPHBOIHTS TPEMEPH
PEMIEHHS YPABHEHHS. _
- Pemats CHCTEMB! JBYX THHEHHBIX YpaBHEHHE C ABYMS [EPEMEHHEIMHE, B TOM JHCIE rpadhuuecKy.
- CocTaBiATE ¥ pemaTs JMUHEHHOE YPAaBHEHHE W CHCTEMY JHHEHHBIX YpaBHEHHI IO YCIOBMIO 324K, HHTEpPHpETHPOBATE B COOTBETCTBHH ¢
KOHTEKCTOM 3aJayH NOMY4eHHbIH PE3YIILTAT.

Dyuryun
- W306parkarh Ha KOOPAMHATHOH IPAMOM TOUKH, COOTBETCTBYIOWME 3A/AHHEM KOOPAMHATAM, Ny4H, OTPE3KH, MHTEPRAIEY, 3l HCHBATE THCIOBEE



NPOMEXYTKY Ha aIrefpandeckoM S3hIKe,

- OrMeyaTs B KOOPAHHATHOR IUIOCKOCTH TOUKH [0 3aJaHHbM KOOPJIUHATAM.

- Crpours rpaguxy mHetasx QyHKImiL.

- Crponts rpaduky crenesnrx GyHKIHI ¢ HATYPATEHEIM TOKA3ATENEM.

- OmmceiBaTh ¢ NOMOmBI0 QyHKUMY H3BECTHEIE 3aBHCHMOCTH MEXJY BEIHIHHAMHE: CKOPOCTh, BPEMS, PACCTOAHUE; HEHA, KONMYECTBO, CTOAMOCTE;
NPOU3BOTUTENBHOCTD, BPEeMst, 06BEM paBoThl.

- HaxomuTe 3xaeHre GYHKIAM HO 3HAYEHHIO ¢8 apryMeHTa,

- Ilonnmats rpaQmueckuil cmocob mpencTaBlenns H ayammsa HH(OPMALAN; W3BJIEKATh M HHICPIPETHPOBATh MH(OPMALMIO M3 TpadrioB
PeabHBIX IPOIIECCOR U 3aBHCUMOCTE].

- Ycnoms3oBaTh caolictsa GyHKUmi A0 anamisa rpadukos PeaIbHBIX 3aBHCHMOCTEH (HyNu (pyHKOHHE, IPOMEKYTKH 3HAKONOCTOAHCTRA PYHKLIM,
TNPOMENY TKH BO3PACTAHUS U yOLIBaHHs (DYHKIUME, HauBOoNbliee U HAUMEHbLIEE 3HAYCHUS GyHKimm).

- Vicrions30Bath Ipadike Ans MCCAENAOBAHHS 1IPOLIECCOR M 3aBHCHMOCTER: NpH pelleHdy 3anay M3 APYruX yueOHBIX OpefMeToR U peanbHol
KHIHH,

8 kirace

Qucna u esruucnenus

denmamocTts
- JoKa3kmBaTs M NPUMEHAT IPY PelUCHHE 3amad IpH3kaky AENUMOCTH Ha 2, 4, 8, 5. 3, 6. 9, 10, 11, 25, npu3Haxy IeTMMOCTH CYMMbI K
NPOH3BEXEHHS LEMBIX THCEIL
- PacknagpIBaTh Ha MHOXHTENH HATYPAIbHbIE THCHA.
- Cpo60AHO ONEepHpPOBaTL IOHATHIMM: UETHOS YHCIIO, HeYETHOE YHCII0, B3aHMHO MIPOCTLIE YHCHA.
- OmepupoBaTh MOHATHEM OCTATKA TIO MOYIHO; NPHMEHATE CBOHCTBA CPABHEHMH TI0 MOIYIIO; HAXOAMTH OCTATKH CYMMB! M NMPOM3BSHEHHA IO
HAZHHOMY MOAYIIIO.
- HaxonuTe mauGonsumii o6mpii AeTnTens ¥ HauMeHbIIee o0Iliee KPaTHOE YMCEN 1 HCIIONL30BATh UX [PH PEINeHMH 3a5ad, IPUMEHITE AITOPHTM
Erxnrna.

Uppanuonansusie anena
- IToHMMATE 1 HCIIONL20BATE MPEACTABIEHMUS O PaciiMpeH#H YUCHOBEIX MHOYKECTB.
- CeobOmHO OIEPEPOBATE TOHATHIMY: KBAZPaTHBIA KODEeHb, aprpMeTHHeckuil KBajpaTHBE KOpeHb, HPPANHOHAILHOE UHCMO; HaXOIHTh,
OLCHHBATE KBANPATHBIC KOPHH, HCIIONE3Y: NPH HEOOXOMMMOCTH KaNbKYIATOP; BHIIOIHATD npeoOpasoBaHns BEIPANKERHHN, COAENIKALMN KBAIPATHEIE
KODHH, HCIIONB3Y: CBOHCTBA KOpPHEH,
= VICTIONEB30BaTh HauabHbIC TIPEACTABAEHHS O MHOKECTBE NeHCTBHTEIbHLIX YHCEI AJii CpaBHEHMs, OKPYTACHHS H BRIUUCIEeHuit; w306paxarh
ASHCTBHTENBHEIEC YHCIA TOYKAMY Ha KOODAHHATHOMH IpAMOH.
- HMenonbzopats 3amucn GONMBIMAX M MATLIX YHCEI C MOMOIIEI) AECATHYHBIX Apodeil u creneHed amcna 10; 3anuCHIBATL U OKPYTNATE HUCIOBEIE



SHAMCHUS PCANIbHBIX BEMMYHH C HCIIONL30BAHMEM PA3HBIX CHCTEM M3MEPEHHIA.
Anzebpauneckue spipasicenua
A pobHo-pannonanbHbie BHIPaKeHH
- HaxonuTs IOmyCTHMEIE 3HAUCHNS TEPEMEHHBIX B APOBHO-PALHOHATHBIX BEIPQKESHUAX.
- IIprmensaTs OCHORHOE CBOMCTBO pauoHaNbROoH Apodu.
- Boimomsstts mpuBenenne anreSpandeckux qpobeit Kk oOHIeMy 3HAMEHATEITO, CHOKEHHE, YMHOMKEHHE, fenenue anrebpauvecknx apobeil.
- BBITONHATE TOXAECTREHHBIE IIPe06PA30BRHES PATHOHAIBHEIX BBIpaSKEHUH.
- ITpumensTh npeobpa3opaHis BEIPAKEHHUIT A PeIISHIs PasTUYHBIX 330a4 U3 MaTeMaTHKHM, CMEIKHBIX IIPEAMETOB, H3 PEATbHOH ITPaKTHKA.
Crenenu
- [IpHMEHATE NOHATHE CTENEHH C LIETLIM TOKA3aTEIEM, REIFIONHATD Hpeobpa3oBaHHEs BEIpAXKEHUIt, COAEPIKAIUX CTENEHHM ¢ IENEIM HOKA3aTENEM.
HppaunoHanbHble BbIpasKeHust
- [HaxomuTs nonycTuMble 3HaYSHHSA NEPEMEHHBIX B BhIPHIKEHHSX. COAEpKALlNX apudIMETHYECKHE KBAAPATHBIE KUPHH.
- BrinonmsTs npeobpa3oBanus HppalHOHANLHEIX BHPaKEHHUIL, HCIIOIE3Ys CBOMCTBA KOpHEiL.
Ypaenenun u nepaserncmea
- PelraTe kBagpaTHEIe YpaBHEHHS.
- Pettars ApoGHO-palMoHaNbHEIE YPaBHEHHS.
- Pernarb nuHeHHEIe ypaBHEHHS ¢ IApaMETPaMK, HECHOIKHBIE CUHCTEME] JHHEHHBIX YpaBHEHHH ¢ NapaMeTpami.
- IIpoBonmuTs MCCNEN0BAHMS YPaBHEHHE H CHCTEM YpaBHEHHH., B TOM THCIE C IPUMEHEHHEM IpaHUeCKHX OpeACTARICHUH (YCTaHaBNHBATE, MMEeT
JO YPABHCHHE HIIH CHCTEMA YPABHEHUH PEIEHYs, ECIH MMEET, TO CKONBKO, H Mp. ).
- Ilepexomuts 0T crnoBecHOH (GOpMyAHPOBKM 3amaud K ed anrebpavyeckoli MONENE ¢ NMOMOLULI COCTARJIEHHS YPABHEHHS WIH CHCTEMEI
YPaBHEHHUH, MHTEPIDETHPOBATS B COOTBETCTEUM C KOHTEKCTOM 3aNauH HOMYYEHHAIA PE3yILTAT.
- IIprMensTs CBOHCTBA YUCIIOBBIX HEPABEHCTB TS CPABHEHHS, OLUEHKM, pelarh JEHeHHEIE HepaBEHCTBA C OZHOHM HEPEMEHHOM H WX CHCTEMEL,
RaBaTh rpadhHuecKyio HAMOCTPALIIIO MHOXECTBA PENIeHH HEPaBEeHCTBA, CHCTEMBI HEPABEHCTE,
Dyurunu
- [Tonumate ¥ HCTOAL30BAT DYRKITHOHANLHEIS TOHATHS M A3EIK (TEpMHHEI, CUMBOIHYECKHE 0O03HANEHU); ONPEAeTh 3HadeHne QYHKITHH O
3HAYCHHUIO apryMEHTA; ONIPeAeNsTh CBOHcTBA GyHKIHM 1O €8 rpaduky.

. k . . .
- Crpouts rpaduxu GyHkuMiA y = xz, y= X, y=Ix,y=vx,y= ZOTHUCEIBATL CBOKCTBA TUCIOBOH (dysknpm oo eg rpaguxy.

9 kmace

Yucna u spruucnenus
- CB0GOIHO ONEPHPOBATH IIOHATUSIME: KOPEeHb n-H CTENEHH, CTENEHE C PAlIMOHANLHBIM [I0KA3aTENeM; HAXOUTE KOpeHb n-if CTENEHH, CTENIEHE ¢
PAlHOHATILHEIM TOKA3ATENEM, HCHONB3YS NPy HEOOXOAMMOCTH KalbKYIATOP; HPUMEHATL CBOHCTBA KOPHS N-i CTeNeHY, CTENEeHH C PalHOHAIBHLIM
MoKas3aTesieM.



- Menonb30BaTe NOHATHE MEOKECTBA AeHCTBUTEIBEEIX JHCET IIpH PENICHUY 3a7aY, IPOBSACHAN PACCY KAEHRH U JOKA3ATENbCTB.
- CpaBHUBATE Y YNOPALOYMBATE KeHCTBHTENLHEIE THCHA, OKpPYIJIATE JICHCTBUTENLHEIE YHCIA, BBUIOJIHATE IPUKHIKY PE3VALTATA BHMHCICHELH,
OOEHKY YHCJIOBBIX BEIPAKCHHUH.

Anzebpauueckue soipasicenun
- BEIrtonHATE TOMAECTBEHEEIE NpeodpazoBasns BEIDAXKEHHHA.
- CBOGONHO OIEPUPOBATE OHATHEM KBAADATHOTO TPEXTIEHA; HAXOMUTh KODHH KBaJpPaTHOTO TpEXUaeHa.
- Packnaneigarh KBaApaTHEN TPEXUNeH Ha NHHEMHbIE MEONGITEE,

Ypasnenua u nepaeencmen
- Peyats numeitupre i KBaApaTHEIE ypaRHEHHS, YPABHEHHS, CBOIANTHECS K HIM, IpOOHO-pallHOHATIbHEIE YPABHEHMS, YPABHEHHA C MOMYJIEM.
- Pewars HECHIOKHbIE KBAAPATHEIE YPAaBHEHHS € IAPAMETPOM.
- Peinarh NuHelHbIe HEPABEHCTBA, KBAAPATHMIEC HEPABEHCTEA; UCIIONB30BATS METO)L HHTEPBAJIOB; W300paKaTh pelleHHE HEPaBEHCTB Ha HUCIOBOH
TPAMOM, 3&IMCHIBATE PELICHUE ¢ TOMOUBIO CHMEOJIOB,
- Pewarh NpocTefilye HEPABEHCTRA ¢ MOLYJIEM.
- Peinarh cucTeMbl 1BYX NMHEHHBIX yparHeHHi ¢ ABYMs MEPEMEHHBIMH M CHCTEMbI ABYX YpPaBHEHHH, B KOTOPBIX O/IHO YPABHEHHE HE ABJISSTCA
THHEHHBIM.
- Pewuars HECIOXKHbIE CHCTEMb! HEIMHEHBIX YPaBHEHUH ¢ [IApaMeTPOM.
- [IpuMeHATE METOME! PABHOCHIBHBIX MpeoBpazoBanuil, 3aMeHs! NEePEMEHHOH, rpaduuecKoro MEeTofa TPH PElIeHUH YpaBHEHMH 3-ft u 4-it
CTENEHeH.
- Peluars CHCTEMBI JMHEHHBIX HEpABEHCTB, CHCTEMbI HEDABEHCTB, BKTIOYAIONIHE KBaIpaTHOE HEPaREHCTBO; M300paxaTh pEMeHHe CHCTEME]
HEPaBEHCTB Ha YHCIIOBOM NPAMOH, 3aIHCHIBATh PELIEHHE C IIOMOMIBIO CHMBOJIOB.
- Pewiats ypasHeHus, HEPABEHCTBA U HX CHCTEMB], B TOM UHCIE C OrpaHu4YEeHUAMH, HallpuMEep, B LENBIX YHCAAX.
- [IpoBOXNTE HCCIEAORAHES YPABHEHRI 1 CHCTEM YPABHEHHI, B TOM THCITE C IpHMEHEHHEM rpa()HiecKuX NpencTasieHuit (YecTaHaBnHBaTh, HMEET
71 yPABHEHWE A CHCTEMA YPABHEHUN PEINEHNS, CITH HMEET, TO CKOMBKO, | TIp.).
- PelraTh TEKCTOBbIE 3a/1aul AITe0PAUYECKUM CIIOCOBOM ¢ IOMOIBIO COCTABIICHS YPaBHEHHH, HEPABEHCTB, UX CHCTEM.
- Hcrons3oBate ypaBHEHHS, HEPABEHCTBA M HMX CHCTEMBI UIA COCTABICHHS MATEMATHUECKON MOJENY PEAbHOR CHTYALHH MHIM IIpHKIagH O
3anaH; HHTEPNPETHPOBATD NOJYIEHHBIE PEIYILTATH B 38 JaHHOM KOHTEKCTE.

Dyuruun
- CBo6GOIHO OEpAPORaTHL TIOHATHAMHE: 32BUCHMOCTE, (YHKIMA, rpadmx yRKIHH, IpIMas NPONOPLUHOHATBHOCT, IHHeHHAS (yHKus, o6parHas
[PONOPIUOHANEHOCTS, Tapabona, runepboia, KyCOUHO-3aManHas (YHKIE.
- Hccnenopats yHxnmio mo eé rpadmKy, yeTaHABIHBATE CROHCTBA Gyuxauit: 06macTh OXpeNeNeHHL, MHOKECTBO 3HAYCHIH, HYIH (QYHKUHH,
BPOMEYTKH 3HAKOMOCTONHCTRA, IPOMENKYTKH BO3PACTAHMS H YORIBAHHS, YETHOCTL/HEUETHOCTD, HAMBGOMbIIEE H HANMEHBIIEE SHAYCHHUS, ACUMIITOTSI.
- Pacrossapars KBaApaTHaHyIo YHKIMIO 0 HOPMYIE, IPHBOAKTS IPUMEpPE! KBaAPATHUHEX QYHKIMI M3 PEATBHON HU3HE, GUIAKH, FeOMETPH.
- Onpeensars nonoxenue rpaduka KBanpaTHUHOH (YHKIAH B 3aBHCHMOCTH OT €& K0P OUIIEHTOR.



CrponTs rpadux KBaIpatHuHO# (yHKIMM, OMECEBATE CBOXCTBA KBANpATHYHON ()YHKIAH 10 €& rpaduiy.

Crpouts rpaduxa gyuxuuit y = |f(x)], v = {x]).

Hcnone3osats ceoficTBa KBanparnyHON (DYHKITMH [ pEITeHH 3a1aY.

Ha npumMepe kBagpatnano# Gyuxmus cTpouts rpadux pyskuus y = af(kx + b) + ¢c moMomTsio Opeobpazosanuit rpadeka dyuxums y = f (x).
HumocTpapoBaTh ¢ MOMOUIBIO rpaduka peansbHyIo 3aBHCHMOCTE RUTH NPOIECE MO HX XapaKTepHCTHKAM.
Apupmemuvecran u 2eomempuneckan npozpeccun ,
CBOGOIHO ONEPHPOBATS IOHATHAMY: TOCIIENOBATENLHOCTD, apHMETHIECKAS H FeOMETPHYIECKAs IPOTPECCHIL
3amaBaTh MOCHENOBATENEHOCTH Pa3HEIME CIOCOGAMH: OIMHCATENbHEM, TAGIMYHEIM, ¢ TIOMOLIBIO (hopMynb! N-TO WIEeHa, PeKYPPeHTHBM.
BBINONHATS BEIMHUCHEHHS ¢ HCITOAE20BAHIEM (JOPMYI N-T0 1lena apudMeTHIeCKoil i TeOMETPHIECKOM IPOrpecCHii, CyMMb! NEPBEIX 1 UIEHOR,
W3ofpakaTs WieHpl HOCNEI0BATENLHOCTH TOUKAMH Ha KOOPAHHATHOMH INOCKOCTH.

Peath 38841, CBS3aHHbIE ¢ YHCIOBBIMU [IOCIENOBATENBHOCTAMH, B TOM HHCE 34144M M3 PEATLHOMN XKU3HH (C HCIONL30BAHAEM KaIbKYISTOPA,

-

1 pOBLIX TEXHOJIOrHiT).

Pacriospasats 1 IPHBOAWTL NPHMEPB] KOHEYMHBIX H BecroHeUHbBIX NOCHeL0BaTeIbHOCTRH, OrpaHMY¢HHBIX nocienoparenbHocTel, MOHOTOHHO

Bo3pacTalOmKX (YOBIBAIOIIMX ) TIOCHEN0BATENBHOCTEE.

ViMeTh NpeACTaBIeHHe O CXONUMOCTH IT0CIEI0BATENBHOCTH, YMETh HAXOIHTS CyMMY BECKOHEUHO YGRBAIOMEH reoMeTpPHHECKOH TPOrPecCHH.
IpuMenaTh METOZ MaTEMATHYCCKOM MHYKLMH IPH pPelIeHHH 3a/a4.

Tpuzonomemprveckue iynxuin u ux ceolicmea

Brinonusate nepeBof rpanycHoi MEph! YIUIa B PAAHARAYIO U 06PaTHO.

CBob0AHO ONEPHPOBATE MOHATHAMH: CHHYC, KOCHILYC, TAHTEHC, KOTAHIEHE [POM3BOILHOrO Yria

BbinonHATh Ipeobpasosaniis ¢ HCIONB30BAHEEM OCHOBHEIX TPHIOHOMETPHICCKUX TONAECTR B OPMYIL.

Crpouts rpadiky TPHTOHOMETPHYECKHX (hyHKIuiE,

TEMATHHECKOE IVIAHUPOBAHUE yueduoro kypea «Aarebpa»

7 xanace
Kon-so
Haseanue pazdena (meatot) I Lugposwie (3nexmponnvie) 0bpazosamensHvie pecypcot
BrIpadxeHHs # MHOMKECTBO €ro 3 https://resh.edu.ru/subject/lesson/726 1/start/248918/; https:/resh.edu.ru/subject/lesson/7258/start/310122/

3HAYEHH

CreneHs ¢ HATYpPANLHEIM 6 https://resh.edu.ru/subject/lesson/7232/start/304286/

IIOKAa3aTeICM

OxEo-IeHb 8 https:/resh.edu.ru/subiect/lesson/7260/start/3 10135/; https://resh.edu.ru/subject/lesson/7259/start/2491 74/




Hassanue pasdena (nemwi)

Kon-eo

Lughposeie (snexmponnvie) obpasosame:bnule pecypcy:

Yacoe
https://resh.edu.ru/subject/lesson/7257/start/304321/

MHoroaness: 15 hitps:/fresh.edu.nvsubject/lesson/7256/start/247971/ ; hittps://resh.edu.ru/subiect/lesson/7255/start/3 101 90/ _
hitps:/iresh.edu.tu/subject/iesson/7254/start/2479 16/ ; https://resh_edu.ru/subject/lesson/7253/starl/248791/
https:/iresh.edu.ru/subject/lesson/7262/start/248 758/

YpasHenus 17 https:/fresh.edu.ru/subjectlesson/7277/start/3 03401 /- https://resh.edu.ru/subject/lesson/7278/start/248161/
https://resh.edu.m/subject/lesson/72 74/start/2965 74/

Pasnosxemye MHOrouneHOB Ha 13 hitps://resh.edu.rw/subject/lesson/1557/start/- https://resh.edu.tu/subject/lesson/ 199 1 /start!

i MHOKHTEIH
j DOPMYNIEL COKPAILEHHOIO 21 htms:/,’resh.cdu.ru_-’s;l.lbiecL’Icsson’?ZSO/starLQﬁ%7{11; https://resh.cdu.ru/subject/lesson, 7264/start/292 266/
\ YMHOMKEHHS hitps://resh edu.ru’subject-lesson/7249/s1ar1/303 71 1/; https://resh.cdu.rw/subject/lesson: 7265/start 294 K68
i https:siresh.edu.rw/subject lesson/7248/start/292398/; hittps://resh edu_ru/subject/lesson: 247 star2924 33/
i https://resh.cdu.ru/subject/lesson/7266/start/292468/
; DyHRIAY 21 https://resh.edu.ru/subject/lesson/3139/start/: https:./fresh.edu.ru’subject/lesson/2910/start/
[ htips://resh.cdu.ru/subject/lesson/1966/start/
I CHcTeMBI ITHEeHHBIX 21 https:/fresh.edu.ru/subject/lesson/7273/start/30403 7/; hitps:/fresh. edu.ru/subject/lesson/727%/start/30343 6/
| YpaBHeHHH https://resh.edu.rw/subiect/lesson/72 72/start/29496 7/ hitps:/fresh.edu.rw/subject/lesson/ 72 76/star/24 782 7/
% hitps:/resh edu.rw/subject/lesson/727 1 /start/ 303471/
| MlTorogoe [IORTOPEHHE 6 https://resh.edu.rw/subject/lesson/7251 /start/299286/- https:/resh.edu.ru/subject/lesson/7246/start’304407/
i https://resh.edu rw'subject/lesson/7280/start/303526/
| Hmozo 136
8 xutace

Haf;ﬁgf (‘Zumcizﬂfagzzjm) ]gzz-:; Lughposeie (snexmponnvie) obpasosamensibie pecypcs

Hpobu 19 hitps://resh.edu.r/subject/lesson/7267/start/248 | 26/; https:/fresh.edu.ru/subiect/lesson/7245/start/31 1454/
https://resh.cdu.ru/subiect/lesson/7244/start/303226/: https:/fresh.edu.ru/subject/lesson/7268/start/24830 1/
https://resh.edu.r/subject/lesson/1549/start/: hitps://resh.edu.ru/subject/lesson/1 550/start
hitps://resh.edu.rw/subject/lesson/ 1967 /start/: hitps://resh.edu.ruw/subject/lesson/1968/stat/
hitps://resh.edu.rw/subject/lesson/1969/start/

esnsle wucna. JenuMocts 11 hittps://resh.edu.rw/subject/lesson/5255/start/2 725 | 1/; hitps://resh.edu.ru/subject/lesson/5255/rain/272.52 7/

HHUCEN.




Haseorue pusoena (mews) Kon-so Lughposwie (anexmponnsie) obpasoseamenvbie pecypco
Kypca (4ucno wacog) uqcos pos P ¢ P geap
HelicTBHTENLHEIE YiCHA. 23 https:/resh.edu.ru/subject/lesson/2914/start/; https://resh.edu. ru/subject/lesson/ 1 972/start/

KpagpaTusii Kopexs

https://resh.edu.ru/subject/lesson/155 1 /start/; hitps://resh.edu.ru/subject/lesson/1973/start/

https:/iresh.edu.ru/subject/lesson/291 6/start/; https:/iresh.edu.ru/subject/lesson/2915/start/
https:/fresh.edu.ru/subiect/lesson/1974/start/: b https:/resh.eduru/subject/lesson/291 3/start/

https://resh.edu.ru/subject/lesson/1975/start/

KBazparnsie ypaBHeHHs

28

https://resh.edu.ru/subject/lesson/1976/start/; hitps:/fresh.edu.ru/subject/lesson/3 13 7/start/
https://resh.edu.ru/subject/lesson/197 7/start/; https://resh.edw.r/subiect/lesson/1552/start/

Hepagenctra

20

https://resh.cdu.ru/subject/lesson’1 983/start/; htips::‘resh.edw.ru/subiect lesson/1984/start/
hitps://resh.edu rnw/subject/lesson: | 98 5/start/; hitps://resh.eduru/subjectlesson/2578/start!

Creneds ¢ UeNBIM NOKa3aTEHEM

hitps:/resh.edu.ni/subject/lessoni 7 242/start/303 216/ hups:/fresh, edu. i subject/lesson/ 7269 start/ 303323 |/
https:/resh.edu.ru/subjectlesson: 3 1] 6/start/; hups: fresh. edu.ru/subject: lesson/2576/start/
https://resh.edu.ru/subiect/lesson’ | 534/start/

DYHKUHHE B HX rpadukn

17

https:/resh.edu.ru/subject/lesson/2909/start/; https://resh.edwru/subiect’ lesson/2908/start/
hitps://resh.cdu.ru/subject/lesson/ | 348/start/; htips:/resh.edu.ru/subject/lesson/2501/start!
https://resh.edu.ru/subject/lesson/291 7/start/

HTtorogoe morTOpEHue

https://resh.edu.ru/subiect/lesson: 7243/start/303 261/ hitps://resh.edu.ru/subject/lesson/ 197 listart/
https:/resh.edu.ru/subject/lesson’2 579%start/: https://resh.edu.ru/subicct tesson/ 1981 /starl!
hitps:/resh.edu.su/subject/lesson’2 37 V/start/

Hmozo
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9 gaace

Hasesanue pasodena (memwi)
Kypea (4ucro wacos)

Kon-so
Yaeos

Lughposwie (3nexmponnvie) oBpasosamensuoie pecypcnl

QOyHKIuY, IX CBOHCTRA B
rpaduke

22

https:/fresh.eduru/subject/lesson/1555/start/: https://resh.edu.rw/subject/lesson/1990/start/
https://resh.edu.ru/subject/lesson/2569/start/: https://resh.edu.ru/subiect/lesson/ 1 993/start/
https://resh.edu.ru/subject/lesson/223 1/start/; https:/Aresh.edu.ru/subject/lesson/ 1 994/start/

https://resh.edu.ru/subject/lesson/1995/start/; https://resh.edu.ru/subject/lesson/3 182/start/
https://resh.edu.ru/subject/lesson/291 2/start/

YpaBHEHMs ¥ HEPABEHCTBRA C
OJHO¥ TIEpEMEHHOH

25

https://resh.edu.ri/subject/lesson/] 978/start/; https://resh.edu.ru/subject/lesson/1979/start/
https:/fresh.edu.ru/subject/lesson/1980/start/; hittps://resh.edu.ru/subject/lesson/ 1987/start/

hitps://resh.edu.ru/subjeci/lesson/3408/start/; https:/resh.edu.ru/subject/lesson/2573/start/




Haszsanue pasdena (memvi)
Kypea (4ucho 4acoe)

Kon-so
UaCos

Luppoesie (snexmponnuie) 06pasoeamenbible pecypChl

hitps://resh.edu.ru/subject/lesson/274 | /start/; https://resh.edu.ru/subject/lessons31 1 8/start/
https://resh.edu ru/subject/lesson/1996/start/; https://resh.edu.ru/subject/lessor/ 199 7/start/

CHCTeMEI ypaBHEeHH# i CHCTEMBL
HEPaBEHCTR C ABYMA
HepEeMEHHBIMU

18

hitps://resh.edu.ru/subject/lesson/2740/start/; hitps://resh.edu.ru/subject/lesson/1560/start/
https://resh.edu.iu/subject/lesson/1999/start/: https://resh.edu. m/subject/lesson/2000/start/
https://resh.edu.ru/subject/lesson/2574/start/; https://resh.edu.ru/subject/lesson/200 1 /start/

https://resh.edu ru/subject/lesson/2002/start/

ITocmenoRaTensEOCTH

24

https://resh.edu.ru/subject/lesson/2003/start/: https://resh.edu.ru/subject/lesson/2004/start/
htps://resh.edy.ru/subject‘lesson/1 56 1 /start/; https://resh.edu.rw/subjecticssons2005/start/
https://resh.edu.rusubject/lesson/2006/start/; hitps://resh.edu.ru/s ubject/lesson/ 200 7/start/
hitps:“/resh.edu rvsubject-lesson’ 2008:start/; hitps:/ resh.eduru/subject’ lesson’ 1 362/start/
hutps:/iresh.edu.rw subjectilesson/ 2122 /start/

Crenenn ¥ KOpHH

16

https://resh.edu.ru/subject/lesson/1 358/start/; hitps:/resh.edu.ru/subject/lesson/291 1start/

Tpuronomerpruyeckie Gpyuxmmn
M HX CBOHCTRa

25

hitps://resh.edu.rysubject/lesson/4733/start/1 991 50/; https://resh.edu.rw/subject/lesson’/6019/start/ 199181/
https://resh.edu.rw/subject/lesson/3863/start/19921 2/; hitps://resh.edu.rw/subjcct/lesson/3876/start/ 199243/
https://resh.edu.ru/subject/lesson/473 5/start/199274/; hups:/resh.edu.rw/subject/lesson/4734/start/ 199305/
https://resh.edu.nvsubject/lesson/348Y/start/292739/; hitps://resh.edu.ru/subject/lesson/3887/start/ 199367/
https://resh.edu ru/subject/lesson/3490/start/199398/; hiips://resh.edi.ru/subjectlesson/4238/start/ 107826/
hitps:/fresh.edu.ny/subject/lesson/3898/start/199491/; hitps:/resh.edu.ru/subject/lesson/4324/start/ 1996 1 8§/

ViToronoe noBTOpeHUe Kypca
anrebpnt

https://resh.edu.ru/subject/lesson/1992/start/; hitps://resh.edu.ru/subject/lesson/1559/start/
htips://resh.edu.n/subject/lesson/2575/start/s hitps://resh.edu.ru/subject/lesson/1998/stary

htips://resh.edu.ru/subject/lesson/273Y/start/; https://resh.edu.ru/subject/lesson/2006/start/

https://resh.edu.ru/subject/lesson/2 12 1 /start/

Hmozo
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PABOYASA ITPOI'PAMMA YUEBHOI'O KYPCA «'EOMETPHSI» (7-9 xnacepl, yray0/eHHbIH ypoBeHs)

Henn nsyvenns yyedmoro xypcea «["eomerpia»

['eomeTpus KaK OJHE M3 OCHOBHEIX PaspenoB IUKOJIBHOH MATEMATHKH, HMEIONIM CBOell Lenbi ofecHeunTs H3y4eHUE CBOMCTB W pasMEpPOR
hEryp, HX OTHOMIEHHMH M B3AUMHOE PACHIONOKEHEE, OIIMPAETC Ha JOrHYECKYI0, NOKA3aTENRHYIO NUHUIO «MaTeMaTHKy YK€ 3aTeM YUMTbh Halo, YTo
0Ha YM B NOPAROK IIPHBOAMTY, —- IHMCA/l BEMMKMA pyccKull yu€Hsli Muxamn Bacunserny JloMoHOCOB. 1leHHOCT: H3ydeHNs TEOMETPUH B OCHOBHOR
IIXOJIE 3aKIIOMACTCA B TOM, 4TO OOyHaromuics CMOMKET HAY YN TECS IPOBOAUTE HOKA3ATENBHEIE PACCY)CIEHNAS, CTPONTD SIOTHUYECKIE YMO3aIIIOUSHNS,
AOKA3LIBATE UCTHHHBIC YTBEDXKACHHA H CTPOHTH KOHTPHPMMEPH! K JOXHBIM, TPOBOAUTh PACCYIKACHHI OT HPOTHBHOrO, OTIMYAaTh CBOHCTBE OT
IpH3HAKOB, GopMyImpoBath oGpatHEE yTEepAAerHs, Oco00e 3HaUeH e NOKA3ATENbHAS IUHMS UMEET s YIIIyONEHHOTO H3YUECHHS MaTEMaTHKY.

Bmecre ¢ Tem He cnegyer 3abmBaTh choBa (paHIY3CKOro MaTemaTHka JKama JbeMOHHE. NIPEROCTEPEraBUIEro y4uTeRs 0T U3AHUIHETO
(opmanuzma, 0COGEHHO B OTHOLIEHUH OCHOBAHMI reoMetprm: «HTO KacaeTcs AENHKaTHOM NpobReMhbi BBRENEHHS «AKCHOMY», TO MHE K&KETCH. YTO Ha
NEPBRIX N0pax HYXHO BOOG1ie H30eraTh NPOH3HOCHTE CaMo 3TO ciloBo. C APYroif ie CTOPOHBL He cileilyeT YIIYCKaTh HH OAIHOM BO3MOXHOCTH /aBaTh
[IPHMEPbE TOrMICCKUX 3AKTIOUCHHN, KOTOphIe Kyaa 1 Gombiuell Mepe, 4eM uzies aKkCHOM, ABAMIOTCH MCTUHHBIME U CAMHCTBEHHBIME JBHIATEISIMH
MaTeMaTHHECKOro MblLIeRusy. BaxHo, 4To0s! yueHHK, OBIa/IEBIIHI HCKYCCTBOM PACCY)AATH, MOI HPHMEHSTH €r0 W B OKpY:Karomel xusuu. W B
9TOM COCTOHMT B&KHOC BOCIIMTATENLHOE 3HAUCHHUE M3YICHHA IEOMETPUH, MPHCYIIEE HMEHHO 0TEYeCTBEHHOH MaTeMaTHIECKOH HIKOJIE.

BTOpo#i LeNsI0 H3YUEHHS TeOMETPMH SBIACTCS HAYUMTBCS HCIONBIOBATE €8 B KAYecTRe HHCTPYMEHTA [IPH PEINCHNH KaK MAaTEMaTHYECKHX. TaK H
UIpaKTUHECKUX 3ahad, BCTPEUAIOWMXCA B PealbHOM JKU3HH. YUEHHK XOJDKEH HayYHThCs ONpPEAENHTh DEOMETPHUECKyIo (PHTYypy, ONHCATh CIOBAME
HEPTEN MM PHCYHOK. HAWTH IUIOIANh 3€MENBHOTO YUACTKE, PACCYHTATE HEOGXOMMMYIO MIHHY ONTOBOJIOKOHHOTO KaGels My TpebyemEle pasMephb!
rapaxa A4 aBTOMOGHIs. DTOMY COOTBETCTBYET BTOPas, BHITHCAMTENbHAS THHHS B H3yYeHHHU FeOMETPUH B IIKOJIE, He MeHee BaKHAfl, UeM fepBas.
CriocoBCTBOBATE ITOMY MOIYT 320244 IPAKTHUECKOr0 XapakTepa, ITPH PacCMOTPEHMH KOTOPBIX MOMHO ODyuaTh IeTelf cTpOMTL MaTeMaTHHECKHE
MOZAC/Y pPCANbHBIX JKH3HCHHBIX CHUTYalHH, IPOBOLHTL BBIYMCIEHMA M ONEHMBATH AJEKBATHOCTb [ONYYEHHOrO pesynbrara. Kpalime paycHO
NOAYEPKUBATE CBS3H T[EOMETPHM C APYIMM# LpeAMETaMH, MOTHBHDPOBATH KCIONB30BATE ONpEleNCHNs TeOMeTpHUecKuX GHIYP H NOHATEHEH,
ACMOHCTPUPOBATE MPHMCHEHME IIONYYeHHBIX YMeHUH B (mu3uKe ¥ TeXHmKe. OTH CBi#3u Hanbojlee ApKO BHAHBI B TeMmax «BeKTOpBI,
«TpuronomMerpaIecKe COOTHOLIECHHSY, «METoN KOOPANHATY K «Teopema ITudaropan.

OcobeHHOCTB Kypea YIIONEHHOTO H3yYeHs TEOMETPHR COCTOHT HE B TOM, YTO Z0BABJAETCS GONBITOE KOMHYECTRO HOBBIX TEM, 4 B TOM, 9TO
yHamuecs He IPOCTO 3HAKOMATCA C ONpe/IeNEHHBIME [IOHATHAMHE, 4 YBEPEHHO OBIaAeBaloT iMu, CyIecTRYIOMHEE TeMbl ITPOrpaMMEI 5a30BOro Kypea
TeOMETPHY HM3yJaloTCs Ha Golee ryGOKOM YpOBHE, a yUalluecs: npuobpeTaror YMEHHs, NOMOTAIOMuUe UM YBEPEHHO NPHMEHSTH CBOM 3HAHUS HE
TOJNBKO B MATCMATHKE, HO H B CMEXXHBIX NPeAMETaX, Mpeicae Beero dusme i MHQOPMATHKE, 8 TAKE NONE30BATLCS TONYUESHEBIME 3HAHMIMY TIPH
PELIEHHH NMpakTHYECKHX 3a1ad.,

Meecro yuebHoro xypea «I"eomerpus» B yaeGunom miamne

Cornacro yweGnomy niany, B 7-9 xnaccax msyyaeTcs yriyGiIéHHBLH y4eOHpli Kype « eoMeTpusy», KOTOPhIA BKIIOYAET CHEAYIOIINE OCHOBHEIE
pasmensl comeprkanus: «Havana reomerpuny, « TpeyromsHukiy, «OKpYKHOCTbY, «HeThIpExyronbHuKLY, «Ilonobue», «SIeMEHTH TPUTOHOMETPHED),
«Ilnotuamu», a Tawke «Meton xoopauHaT», «BexTops, «[IpeoGpazoBanms MWIOCKOCTIN.



B yueGHoM miane Ha M3yueHHe Kypca reOMeTpuH Ha YIIyGnEHHOM YpPOBHE OTBOAUTCH 3 yueGHEIX Yaca B HEHENI0 B TEUEHHE KO0 rO;a
ofy4enus. Beero 3a 3 roga o6yuesus — 306 4acos.

COIEPKAHHE YYEEHOI'O KYPCA «T eoMEeTPU»

7 xiacc

Hauana zeomempun

Hcroprst BOSHUKHOBEHMS M pasBHTHSt reoMeTpun. Hauamnmere rmomsTas reoMeTpuy. Touka, mpsMaf, OTpe3oK, jyd. [loHsatHe o6 axcuoMe,
TeopeMe, IOKa3aTENLCTBE, ONpefeIeH HH, ‘

BsaumMHoe pacnionosxenye Todex Ha mpaMoH. Vismeperye ITAHbI OTPE3KE, PACCTOSHHE MEXKIY TOUKAMH.

Ionynnockocte 1 yrosu. Buae yrios. Vismepenne BenuumnH yriioB. BepTuKanbHbIE U CMEXKHBIE YilIbL. [NapannensHbie W NepIEHARKYISPH ble
npsimbie. PACCTOSIHHE OT TOMKHM 10 IIPAMOIL. Buccexrpuca yria,

IlepBuunbie npeacTaBuenns o paBeHCTBE GULYp, HX pacronoXeHUH, CUMMETPHH.

ITpocreiimue nocrpoetns. MHCTpyMeHTS! 11 H3MEPEHHH 1 TOCTPOSHMH,

TpeyzonbHuku

Bunpst TpeyroMBHHUKOB: OCTPOYTONBHbIE, [IPAMOYTOJILHEIE, TYNOYrONbHbIE, PABHOOCHPEHHEIE, PAaBHOCTOpOHHHE. MennaHa, GHCCEKTpHUca U
BEICOTA TPEYI'OABHHKA,

PapeHcTBO TpeyrombruKos. [lepBrri u BTOpOH IIPH3HAKK PABEHCTBA TPEYTONBHUKOR. PaBHOOGENpERHElE TPEYIONBHMKY U HX cBoiicTsa. [Ipuanak
pasrobenpeHHOro Tpeyroxsrika. TpeTui IpHHAK paBeHCcTBa TPEYTONLEHUKOR.

CooTHOLIEHHS MEXKAY CTOPOHAMH ¥ YIIaMH Tpeyronbhukd. HepaBeHCcTBO Tpeyronsuuka.

Hapannensuvie npamote

TlapasienbHOCTE IPAMBIX, HCTOPHYECKUE CBENEHHS O moctynare EBximna u o pomu JlobaueBckoro B OTKPBITHY HEESBKIMIOBOH FEOMETPIIH.
CroHcTBa 1 IPU3HAKY NAPAANETLHBIX IPSIMEIX.

CymMma yrioB TpeyronbHixa. BHelsme yrint TPEYTONbHHKA.

Hpamoyzonvuvie mpeyzonvnuku

IlpusHaxy paBeHCTRa IPAMOYIONBHBIX TPEYTOJBHUKOB. Iepnenmaxymnap u HaxnonHas. CROHCTBO MEAMAHE! MPIMOYIONLHOTO TPEYTOIbHIKA,
IPOBENEHHOH K THIOTeHy3¢. [IpaMOYroNBHEIH TPEYroaBHIK C yrnoM B 30°,

Oxpyatcrocmp

ITOHATHS OKPY:KHOCTH B Kpyra. DIIeMeHTHI OKPYXHOCTH H Kpyra: LEHTP, Pajuyc, AHaMeTp, X0paa, ux cBoiictsa. [IpocTeliuue mocTpoeHHs ¢
TIOMOIUBIO HUPKYJII H JIHHEHKHY.

Hocmpoenua ¢ nomoubro yupryna u nuneiikn

Hcropuueckne ceenenns. O60CHOBARUS NPOCTEHIINX IOCTPOSHMH, STAITB! 3a1a4H Ha IOCTPOEH!S, PEINEHNE 37144 Ha IOCTPOSHHE HHPKYIIEM |
NHUHEHKOH.
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YempipéxyzonpHUKY

Jlomaras. Buasl tomanrix. Jnuna nomanoir. HepareHcrso o mruae noMadoi. Mroroyronsauku. CymMmMa BHYTPEHHEX YIJIOB MHOTOYTONBHHKA H
CyMMa BHEIHUX YTIIOB BEOTYKIOrO MHOTOYroNbHMKA. [Tepumerp MEOrOyroasyuka. IIoHaTHe 0 BEIIYKIbIX M HEBLIIYKIBIX MHOTOYTOJLEHKAX.

IlapannenorpaMm, €ro NpusHaky W cBoMcTBA, [IPAMOYIOJBHHEK, pom0, KxBampaT, MX NpHE3Hakd M cBoficTBa. Tpanerusa. PapHOGenmpenHas
Tpanenus, €€ CBOHCTRa ¥ npusHaky. IlpavoyronsHas Tpanewus. Cpefdss TMHNAS TPAICIIHE.

Cpenusis IURAS TpeyronsHuKa. MeToZ YABOSHHS MEHAHE! TPEYrOIbHIKA. Teopema o nepecevennu MenmaH TpeyronsHEKA. Teopema Paneca,
TeOpeMa O MPONOPUHOHATEHBIX 0Tpe3kax. Teopema BapHabOHa AMs NIPOH3BOMLHOO YETHIPEXYTOABHIKA.

Cammerpuunsie  Quryps. OcHOBHEIE CBOUCTBA OCEBOIL cuMmetpul. LlerTpanpHo-covMeTpuudble  QUrypslllpuMepel CHMMETPHH B
OKPYXarOLIIEM MUpE.

Iiowaos

[lonstue o naomaznu. CeoficTBa IOIANEH TeOMETPHULCKIX ¢uryp. IIpocrefinmie GOpMYNB! AN MIOIAMH TPEYTONALHUKAE, NapallleorpaMmMa,
pomba U Tpaneuu,

Teopema [Tudaropa u et obparnas. [Ipumenenne Teopems! [Inparopa npu permenun npaxTayeckux 3amnay. Gopmya ['epona.

Hododue

Iono6ue TpeyromsHuKoB, kKo3(hUIKMeHT ronobus. [Ipu3HaKu noxo6ud TpeyroibHEKoB. [[pumeneHne monobud NpH peINeHNH TEOMETPHYECKHX
¥ OpakTHieckux 3apat. lnomany nonobuex ¢uryp. OTHomeHk e rUTomanel NONOBHEIX TPEYTONBHIKOB.

IneMermel MPUZOHOMEmpHUU

CHHYC, KOCHHYC, TAHTEHC H KOTAHIEHC OCTPOrD YIIa IPIMOYTOILHOIO TPEyTONbHHKA. TpuroromeTprueckue GpyHximx yraos B 30°, 45° 1 60°,
[IponopuyoHaNbHbIE OTPE3KH B IPAMOYTONBHOM TPEYrONBHUKE.

OxpyarcHocHb

BzawMHOe pacrionoieHre OKpy>KHOCTH ¥ mpsMoilt. KacatenbHas u cexymas K OKpyxrOCTH. OKpYXXHOCTH, BIHACAHHAS B yrojl. BOHCAHHEIE 1
UEHTPAIBHBIE YIJIBI, YLONl MEXKAY KacaTelnbHOi | XOpHo#, VIl MeX Iy XOpAaME H CEKYILHMH.

Housarue o reomerpudeckoM MecTe Todek. IIpuMeEpH IEOMETpPHYECKHX MECT TOYEK HA IMIOCKOCTH. BrccexTpuca yrna ¥ CepenUHHEIR
NEPHCHARKYIAP K OTPE3KY KaKk reOMEeTpryeckue MecTa To9ek. Ompcannast OKPYJKHOCTE TPEYTONLHUKA, 8 HEHTp. MeTon réoMeTpHYECKHX MECT TOYEK
[IpH PEIICHHH FEOMETPHYECKHX 322y, UeThIpe 3aMedaTebHBIE TOUKY TPEYrONbHAKA,

Brrcannble ¥ ONiCaHHEIe OKPYIKHOCTH TPEYTOIbHNKE H UeTHPSXYronbHuKY. CBoHcTea U IIPH3HAKYA BIIMCAHHOIO YeThIpExyronsyuka. Baanmeoe
PacronoKeHue ABYX OKpyxHocTeH. Obmue KacaTenbybie K JBYM OKPYXHOCTAM.

Xopas! B TOROGHBIE TPEYTONLHEKH B OKPYXHOCTH. Teopema 0 NpoH3BENEHHH OTPE3KOB XOpA, TEOPEMbl O IIPOH3BEAECHNH OTPE3KOB CEKYUIMX,
Teopema O KBajpate KacaTenbHoH. [IpiMenenue npu pelesny reoMeTpUYecKux 3a1ad. TeopeMs! Yenkr 1 MeHenas,

Bexmopsi

BexkTopsl Ha mIockocTy. PaBencreo BexTOpos. OTKIazbBaHKe BEKTOpPA OT JaHHOH TOUKH.



CrosxeHre 1 BEIMHTAHNE BEKTOPOB — NPABHIA TPEYTOIBEHKA 1 DapaiIenorpaMmMa.
YMHOKEHHE BeKTopa Ha uicio. [TpuMenente BeKTOPOB K PELISHHIO 3a7aY. Cpenssis THHESA TPanenyu.
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Memnoo koopounam _

[NonsTre o 6asuce (ma mnockoctn). Pasnoxenns BEKTOPOB Mo basucy. Koopmumars Bexropa. CHOJKEHHE H BEIIHTAHWE BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YMCNO B kooprurarax. [IpocTelinye 3anaun B koopamHATAX.

[Ipumenenye BekTOPOB B (BH3EKe, EHTP Macc.

YpapHeHME UpAMOH Ha IMOCKOCTH. VYINOBOM KOS((QHUMEHT # CBOGOAHBIN WieH, WX reomerpuyeckuil cmeicn. [lapannemsEocTs B
MEPNEHAMKYIIPHOCTE NPSIMBIX (WEpPe3 YrioBOH koddipuument). YpaBmenue oxpyxHOCTH. HaxongieHue mepeceueHmil OKpYKHOCTEH U IPAMBIX B
koop/iuHarax. dopMmyna paccTOSHUS OT TOYKK A0 1psMoi. [Uiomans napanjeliorpaMMa B KOOPAHHATaX, MOHATHE 00 OPHEHTHPOBAHHOMR MNIOINAIM.
Tlpumenesye MeTONIa KOOP/HHAT B IPAKTHKO-OPMEH THPOBAHHBIX TeOMETPUYECKHX 3a0a4ax.

Pewenue mpeyzononuros

Cunyc, xocumye, Tanresc yraoe or 0° go 180°. OcmogpHoe TPUTOHOMETPHYECKOE TOXKAECTRO. DOpMyNbl NpuUBeAcHHs. DOpMYyTBl HJs
BLIYHCIIEHHS] KOOPAUHAT TOYKH.

Teopema KOCHHYCOB ¥ TeopeMa CHHYCOB. Pelirenne npaKTHYecKuX 3aa4 ¢ HCIOIb30BAHUEM TEOPEMEl KOCHHYCOB H TEOpeMBbl CHHYCOB. Pemmenne
TPEYrONLHHUKOB. Perlenye 3anaq reoMeTpuaeckoi onTuxu. TPHroHOMeTpHYecKUe (opMyIBl ANS DNOWENH TPEYTONbHAKE, DapalieIorpamMmMa, poMoa,
Tpanenuu. PopMya IIoMANE BEIIYKIOIO YeTHPEXYTONbHHKA,

CxanspHOe MpOH3REAEHNE BEKTOPOB, TEOMETPUUECKHI CMBICH M BLIDOKEHHE B JEKAPTOBBIX KOOpAMHATAX. JUCTPHOYTHBHOCTE CKANAPHOIO
npousseneHns. CKalIpHOE MPOMIBE[eHHE ¥ NpOeLHpoRaH#e, [IpuMeHeH e CKaJIMPHOTO IIPOU3BEACHHS BEKTOPOB M HAXOMCKEHHS JUTHH ¥ YIJIOB.
Peuresne reomMeTpudeckux 3a1a4 ¢ HOMOLIBIO CKAJPHOTO TPOH3BEACHHS, ‘

Hnuna oxpysrcnocmu u nnowads Kpyaa

lIpaBUIIBHEIE MHOTOYrONBHHKYU. QKPY)KHOCTH, ONHCAHHAS OKOJO NpPaBHALHOTO MHOrOYroJibHEKa. OKpYKHOCTh, BIHCAHHAA B IPaBHILHLIH
MHOTOYTONBHUK. DOPMYNS! NS BEMUCIEHYS I(UIOMAKE TPABHIBHOIO MHOIOYTONIbHUKE, €r0 CTOPOHBI H paiiyca BOHCAMHOM OKpYXKEOCTH.
llocTpoenue NpaBHIIBHbIX MEOTOYIOABHIKOB,

AnpHa oxpyxHocTH. I'pajycHas u pamuaHHas Mepa YIiia, BHMNHCIEHHE IITHH Iyr oxpyxsocTe#. Ilnomiams kpyra, CeKTopa, CerMeHTa,
Vicropuueckue cBeAeHNS 06 H3MEPEHWH IHHE! OKPYXXHOCTH H IOy KPyra. 5

Heusrcenus nnocrocmu

[TomsTHe ABMXKEHHS W ero cBoiicrBa. PaBeHCTBO uryp. IIposBNEeHMs CHUMMETDHH B HPHPOJE, KUBONHCH, CKYIBITYPE, APXUTEKTYDE.
Komriosuumn newmienuit (mpocreimme npuvepsr). [IpuMenenye B reOMETPUYIECKHX 3a0a4aX.

LernrpansHasn cummerpus. LleHTpanbHO-cHMMETpHYHbIE (urypet. ITosopor. Ocepas cummerpusi. OUTypsl, CHMMETPHUHbE OTHOCHTENHHO
HeKoTopo# ocu. [lapannemsabit nepenoc. ITopopot. ["omMoTeTHs. '

Hauansnvie ceedenua uz cmepeomempui



Ipemver crepeoMerpun. Muororpasuuk, Bums: MHOrorpasEAKoB. O6bem MHOTOI'paHHAKa.
Tena u moRepxHOCTH BpalneHus.

ODPEXMETHBIE PE3YJ/IbTATDI yuebnore xypea «I eoOMCTPHS»
Ocroenne yuebroro xypea «I'eoMeTpus» Ha YrirybIEHHOM ypoBHEE B 7-9 KiAcCax NOMKHO 0GECIeHBATD JOCTIDKEHHE CIECAYIOUIHX NIPEIMETHELX
00pa30oBaATENbHBIX PE3YIBTATOR,
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Pacno3HaBaTh u3yYeHHBIE EOMETPHYECKHME (HIYDHI, ONDEHENATh HX B3AHMEOS pacnonoxesnne, u300paxaTh I€OMETPHUECKHE (DUTYDEI;
BEITIONHATE MEPTENH N0 YCIOBHIO 321a4H. VI3MEPATE suHelHbE H yIIOBbiE BENMYMHEL Pelars 3afauit Ha BEIYHCAEHYE JUIHH OTPE3KOB M BENHYWH
YIJIOB.

HenaTe NPUKHAKY ¥ OLEHKY JHMHEHHBIX W YIMIOBBIX BEMUMH MPEAMETOS B PEaNpHOM JKH3HU. PasMEpPOB NPHUPOJIHBIX 0ObekToB. Paznuyarh
pasMepsl 3THX 00BEKTOB 110 HOPSIKY BEAHUUHEL

CTPOUTE YEPTEN U K FEOMETPHUSCKUM 38 4A4aM.

Hons3oBaThes Npu3HaKaMy PaBEHCTBA TPEYrOJIBHHKOB, HCIOMB30BATh MPU3HAKA U CBOMCTBA PaBHOOENPEHHEIX TPEYTONBLHEKOR TIPH PELICHNH
3ajad4.

HporoAuTEIOIrHYECKIE PACCYKAEHNS ¢ MCIIONE3OBAHHEM TEOMETPHYECKHX TEOpEM.

IToyk30BaTHCR NpU3HAKAMA PABEHCTEA OPSAMOYTONMBHBIX TPEYTONBHUKOB, CBOMCTROM MEAHAHDL, MPOBEAEHHOR K THIOTEHY3€ NPAMOYTONBHOIO
TPEYTOJIBHHKA, B PEIEHHH FeOMETPHICCKHX 3244, :

Onpeenars MapasienbHOCTE NMPAMBIX ¢ FOMOIIBIO YIJIOB, Koropele ofpasyetr ¢ HEMM cekymlas. Onpefenirs MapaiieabHOCTh OPSIMEIX C
TIOMOLIBIO PABEHCTBA PACCTOSKMUM OT TOUEK ONHOM NPAMOit 10 TOUEK APyroft mpsaMo.

Pemath 3apaun Ha xneryaroif 6ymare.

IIpOBOAKTE BLIYHCIEHHS W HAXOMUTE UHCTIOBbIE B GYKREHHBIE 3HAUCHHS YITI0B B TEOMETPHYESCKHX 3aJa4ax ¢ MCIONL30BAHKEM CYMMB] YTIIOB
TPEYTONBHAKOB, CBOMCTB YIJIOB, OOpa3sOBaHHLIX IIPH [IEPECEYEHHH JABYX NApPA/NCHBHEBIX OpsMbIX Cexymed. Pemath OpakTHYECKHE 3aa9H Ha
HaXOXACHHE YITIOB.

DopmyaupoBaTH ONpeNeNeH s OKPY)XHOCTH ¥ KPyTa, XOPAH X IuaMeTpa OKPYKHOCTH, YBEPEHHO BAAJETh MX CBOHCTBAMU. YMETh JI0KA3KHIBATE
H IPEMEHSTE 3TH CBOHCTRA NNpY pelIcHEY 3a1av.

MoKasbIBaTEL H IPUMEHATE IPOCTelile TEOMETPIIECKHE HEPABEHCTRA, TORAMATH HX IPaKTHYECKHE CMBICH,

[IpoBoauTH OCHOBHEIE FEOMETPHYECKHE TOCTPOSHIS C [IOMONBEO IIPKYJIS U THHEHRIH.

8 knace
Pacnosaasath OCHOBHBIE BHIOLI HETBIPEXYTONbHUKOR, HX SIEMEHTBl, ONbL30BATLCS HX CBOHCTBAMH IpH pPEelISHUM reOMETPUYECKHX 3aad.
Pasnuuare mpuspaku W cnoifcTa napannenorpamMma, pomba ¥ IIpAMOYrONbHMKA, MOKA3BIBATE HX H YBEPEHHO NPHMEHATh INPU PEINEHUNH



FEOMETPHYIECKHX 33144,

Henonssosate cpoifcrsa Toykn LEPECETCHUS MEIWan TpeyrofsuuKa (LeHTpa Macc) B pelleHNH 2aad.

Buagers noHsrnem cpexgeit mmmmm TPEYTONBHAKA, TPAMEHATE €6 CBOUCTBA NIPM PEIICHHH eOMETPHUECKIX 3324,

Bnagers nousitasmu nonobus TPEYTONBLHUKOB, KOI(pUIMERTa TOJOOHS, COOTBETCTBEHHBIX MEMEHTOR MONOGHEIX TPEYFONLHHKOB. MMeTE
IpPEACTABICHHE O NpeobpasoBaHMH MONOGHS H O MONOGHBIX ¢urypax. Ilonb3oBaTscst npusHaKamMu monOGHs TPEYTOIBHUKOE MPH pelIesun
TEOMETPHYECKHX 3anad. [lOKasbIBaTe W IPUMEHSTh OTHOLICHMS TIPOTIOPIHOHANBHOCTH B NPAMOYTOJBHBIX TPEYrONbHMKAX. [IPHMEHITH ORODHE R
NPaKTHYeCKHX 3ajiayax.

BeiBoguTh H ucmonn3oBaTs HpoCTediae (GOPMYJBl MM IIIOMANY TPEYrOJIbHHKA, napanienorpamma, pomba u Tpamenun, Bormcasts
(pasnuuMBEIMM cHocoGaMm) mIomams TPEYTOJIEHHAKA M TUIOMANY MHOTOYIONBHBIX (BHTYp (NONB3YSCH, Cie HeobXoauMO, KaneKysaropoM). 3HATL
OTHOIICHHE [II0IAAeH NOXOOHEIX QUTYD H NPHMEHATD NpH pellenny 3a1ad. I1pumensTs nosydeHHbIe yMeHns B IPaKTHYECKUX, 3a1a4aX.

[MonbsoeaThbes Teopemoit [Muparopa mns pemenns TCOMETPHUYECKMX 1 MPAKTHIECKHX 3a4ad4. CTPOHTbL MaTeMarHdeckyld MOJeNb B
NPaKkTHUECKUX 3a4a4ax. CaMOCTOATENLHO NENaTh YSPTEK U HAXOAHTD COOTBETCTBYIOWHE JIHHEL

Baagerr nousTHeM BIHCAHHOrO M UCHTPANLHOIO YA, Yra MeX[y KacaTelNbHON M XOpioHd, ONMCAHHOH U BIHCAHHON OKPY)KHOCTH
TPEYTOILHIKA H YETHIPEXYTONbHUKS, IPUMEHSTE HX CBOMCTRA P PELICHUH 3a7a4.

Bnaners monsitiem reomerpuuecioro mecra Touex (I'MT). Onpenensts GuccexkTprcy yria u CEPeNHHHEIN NEPHEHAHKYNAP K OTPE3KY iKaK
TEOMeTpHHECKHE MecTa ToueK. [lons3oBaThes nousTrem TMT [IpH JIOKa3aTeNbCTBE FEOMETPHYECKHX YTREPXKICHHH U IpH PEINCHUE 3344,

Buazers nonsituem omicannoit oxono TPEYrOoIbHIKA OKPYIKHOCTH, YMETh HaXONUTh €& LEHTp. [{OKa3sIBATE ¥ HCIIONE30BATS {(hakTeI 0 TOM, YTO
GrccexTpucsl YriaoB Tpeyronsmuxa IEPECCKAIOTCST B OAHOH TOUKE, M O TOM. YTO CEPEHMHHBIE NMEPIIEHAAKYIAPEl K CTOPOHAM TPEYTOJILHMKA
IIEPECEKAIOTCA B OHOH TOYKe.

Biagers noHsTHEM KacaTeNsHON K OKPYXXHOCTH, [10/Ib30BATHCA TEOPEMOH O IEPNEHANKYAAPHOCTH KACATENLHOH | panuyca, NpoBeAEHHOrO K
TOuKe KacaHus. IlOKasblBaTh PaBEHCTBO OTPE3KOB KACATENbHLIX K OKXPYKHOCTY, NPOBEAEHHBIX M3 OQHOH TOUKH, M NPHUMEHATH 3TO B PelICHHU
FEOMETPHYECKUX 3a0ay.,

Henone3oBath Teopemer Yess m Menenas NpH peIleHHn 33144,

IlpumensaTs NONYYEHHEIC 3HAHHS Ha TpaKkTHKE — CTPOMTh MATEMATHYECKHME MOJEHH /i 3a7ad DPEaIbHOH JKMIHH M IIPORONMITE
COOTBETCTRYIOIMUE BEITHCIICHHS C IPEMEHEHHEM MONOGHS 1 TPUIOHOMETPHH (IOML3YSCE, IAE HEOOXOLMMO, KATEKYIITOPOM ),

Buaners noHsTHeM BexTopa. Vmers CKIIBBIBATE U BBYHTATH BEKTOPHl, YMHOXATH HA UKCIO, BIAKETH OpaBuiaMy TPeyroNbHHKA M
lapannenorpamMmMa. Braagers npaktauecKkumMy HHTCPIPCTALMAMH BEKTOPOB. Y BEPEHHO NOJNB30OBATHECS KOOPAMHATAM BEKTOPa. BrafeTs CIOXEHHEM U
BEMHTAHHEM BEKTOPOB, YMHOMEHHEM BEKTOPA Ha YHCIIO B KOOpAHHATAX.,
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Hmers npeacraBnenue o Gasuce (12 nnockoctu). PackiiansmaTs BEKTOPEI 110 Gasucy. Packnassipars BEKTOPH! CHJT € ITOMOLOBIO NPOSIHMPOBAHHS
4 TPUFOHOMETPHIECKHX COOTHOIIeHHH, [TpumMensiTs TIOJIYyICHHBIE 3HAHHSA B HpOCTEHINNX Ju3HYecKyX 3anayax,

Bhagers nossTHem KOOPAMHAT Ha IINOCKOCTH, paboTaTh ¢ ypaBHEHHEM IIpSMOH Ha IHOCKOCTH. BnageTs NOHSTHIMA yriosoro xoadipuinenTa u



CBOOOMHOIO WICH4, NOHUMATE WX TCOMETPHYECKHE CMBICI K CBH3b YITIOBOIO KoddidyuumenTa ¢ BO3pacTanMeM ¥ yObIBaEmeM NuHeiHoil (ymKiimm:,
VYmMers pewars Meromom KOOpAMHAT 34784, CBA3AHHBIE C NAPAIUIEIBLHOCTHIO U NCPNEHIMKYIIPHOCTRIO INPAMBIX, [EPECEHEHHEM NOPAMEIX,
HaxoXIeHHEM TOYEK MEpPeceYeHHs.

Bereonnts ¥ Bragers YPABHCHUEM OKDYIKHOCTH. MCHONE30BaTh METON KOOPIMHAT A HAXOWKICHHS [epecedcHuil OKpYKHOCTEH H IPIMELX.
Bnaners dopmynamu PacCTOAHHS OT TORKH O NPSIMOH, INOMANY NapaelorpaMma B KOOpIHEHAaTaX, HMETh DOHATHE 00 OPHEHTHPOBAHHOM ILIOLIA,
ITome30Bathes MeTozoM KOOPAMHAT Ha IUIOCKOCTH, NPMMEHSTh €r0 IPM pelIeHM TCOMETPHYECKHX M IPAKTHYECKMX 3afay. [IpHMeHATL MeToxm
KOOpAHHAT B NPAKTAKO-OPHEHTHPOBAHHBIX MEOMETPHMECKHX 3a1a4ax.

Bnapers moustrem CKaJLIPHOro IPOM3BEAEHHS BEKTOPOB, MOHHMATE ero FEOMETPHYECKHH CMBICH H YBEPEHHO NOJB30BATECH €I BHPAKEHHEM B
ACKAPTOBBIX KOOpAMHATAX. 3HATh MUCTPUOBYTHBHOCTE CKAIIIPHOrOo NPOM3BENEHHA M €ro CBA3b C MpoeNrpoBadreM. [lpuMeHsTs CKaJISIpHOE
IIPOU3BEOECHHE BEKTOPOB [N HAXONKNACHHS IIHH U YrioB. Pemats reoMeTpUYecKye 3a1a9e ¢ MOMOLbIO CKAJLIPHOTO mpousBereHus. Menomp20sars
CKasIPHOE [IPOU3BEAEHHUE BEKTOPOB B aNreSparieckux 1 (u3uyecKux 3agayax.

Baapgers mousirnem cpenmeil numun TPAIIELIHH. TPHMEHATh €€ CBOMCTBA [TPH PellicHMH TeOMETPUYECKUX 3amad, Menonp3oBats Teopemy Daneca
H TC€OPEMY O IPOHOPIHOHANBHBIX OTPE3KAX, IPHMEHITh UX IS PEILUCHAS IIPAKTHYECKHX 3aaad.

3HATE TPHIOHOMETPUYECKHE (hyHKUHM OCTPBIX YINOB, YMETh HAXOIKTh ¢ UX NOMOIIBIO Pa3JIMYHBIE IEMEHTHI IPAMOYI'ONLHOFO TPEYTOJBHUKA
(«pemeHse NPAMOYTONBHLIX TPEeYronsHEKoB»). Haxonuts (C MOMOLUBIO KANBKYIIATOPA) JUTHHE] ¥ YUl 471 HETAGHYIYHEIX RHAYCHHI,

HonwsoBarees  (opmynamu NPUBENCHHA ¥ OCHOBHBIM TPHIOHOMETDHUECKHM TOMAECTBOM MMM HAXOKACHUS COOTHOMICHHMI MEXCIY
TPHrOHOMETPHYECKIAMY BEJIMYUHAMIA.

HoxaszsiBaTs Teopemy CHHYCOB M TEOpEMY KOCHHYCOB, NPUMEHSITE HX AN9 HAXOMKICHHS PasIHYHBIX 3JIEMEHTOB TPEYroJbHUKA («pEeIlieHue
TPEYTONBEHUKOBY), IPH PENICHHY TEOMETPHYECKHX 33181, IIpUMeHsTS 0Ty YEeHHEIe 3HAHNS [IPH PEINEHNN MPakTHYECKHX 3314,

IIpaMeHsTh TPHMOHOMETPHIO B 3aaauax Ha HAXOXXACHUE IIOMANH, BRIBOAMTh ¥ BIAKETH TPHIOHOMETPHUECKEMY (DOPMYTAMH NS INOLIANH
TPEYrOJIbHUKE, HApalyeNorpaMma, pomba, Tpameuwu, BEIROAUTL M IIpuMeHsaTs QopMyny [epona n (bopMyny s miomanu BEIITYKHOTO
YCTBIPEXYTONLHHKA.

Hmers npepcrasaenue o TOMOTETHH, IPEMEHSTD B IPAKTHYECKHX CHTYaITHIX.

Hemonn308aTh TEOPEME! O BIACAHHBIX Yrmax, yrax Mexay Xoppamu (CEKYIUHMH) H YIile MEXAy KacaTeibHOH u XOpAOH IMpH pelmeHHH
TCOMETPHXECKUX 3anay. [oKaseIBaTh M NPHMEHSTE TCOPEMEL O IIPOH3BENCHHH OTPE3KOB XOPM, O IPOM3BEACHAM OTPE3KOB CEKYIIHX, O KBajpare
KacaTesbHOi.

Baagers momsTmamm npasuneHOro MRBOTOYTONBHHKA, ITHHB] OKPY>XHOCTH, MIMHG! KYTH OKPYXXHOCTH W pamHaHHoii Mepbl YIia, BEIYHCISTE
IIOIAAE Kpyra ¥ ero vacreii. [ToMuMaTs cMbIc yrena 1. [IprMensITE noNyYeHHRIe YMeRys IOIpH PpENIeHUH NPaKTUYEeCKHX 3a0aY. SHATh HCTOPHUECKHE
CBEACHMS 00 HIMEPEHHH JUIMHEI OKPYXXHOCTH H ILIOINa gy Kpyra.

Hmetr npencrapnesne o NpeobpasoBaHNy ILIOCKOCTH, 0 ABIKEHHUSX. Haxomute OCH, DEHTpPLI CHMMETPHEH (HTYP, LEHTPH IOBOPOTA, HAXOAHTH
KOMIIO3HIMH NPOCTEeHIMNX NpeobpaszoBanuii. TlpuMeHSTE ABMKEHHS IIOCKOCTH IIPH PEINeHHH I'EOMETPHYECKAX 3844,

Pacnozuasare [OEHTPaTEHO-CHMMETDHYHBIE (DHTYPE M HCIIONE30BaTh WX CROHCTRA NpH PeeHuy 3aay.

llpemenars nonyueHHbie 3HAHMY Ha NPaKTHKE — CIPOMTh MaTeMaTHYeCKHe MONENH MUis s3ajady peaibHOM IKHIHH W HIPOBOJHTE



COOTBETCTBYIOMUE BEIMMCICHNA C [IPHMEHEHHEM IT0J0GHS ¥ TPUTOHOMETPHHECKIX (ysxumit (monszyscs, rae Heo6XomuMo,

Hmers npencraenenye o MEOrOrpaHEuKax u Tenax BpalNeHHI.
Honb3oBaTees Gopmynamy Iist BEIHCTEHNS 0GEEMOB Teil.

KaJIBKYJITTOpOM),

TEMATHYECKOE IVIAHHPOBAHUE yaebroro kypea «I eomeTpnm»

|~ Kon-go uacos |
e ]

Trnace
Haseanue pasdena (menmwy) _' [ Kon-e0 vacos Uu(])poeb;(a.ae;qngormbze) obpasosamensrbie pecypeol |
HavyabHEIE reOMETPIYECKHE cBE/IEHILsL. . 22 https://resh.edu.ru/subject/1 7/ .I
_Tpeyrommaka R .19 | https://reshedwnw/subject/17/ !
| Hapamenshsie npayere T T | .18 | https//resh.edu.rw/subject/17/ S ;
| CooTHOMIERHS MEXTY CTOPOHAMH | YIIAME TPEeyroNbHAKa, i T https://resh.edu.rw/subject/17/
Oprg(I;Ip_CT_I_:._HgC‘_I‘p_O_&{-I_I_ﬂ_J_{I__@:EOMOIHBIO UHPKYJIS M THHERKH., - 11 ___T___hlth:/@l_.c_c_lu.rujs@iect/lﬂ o L
 ostopenne, obobmenne spanmis . 10 https://resh.edu.ru/subject/17/ N
| Hmozo o 102
. .. 8 xmace o S
B ___Haseanue  pasoena (memwt) Kypea Liughposwie (anexmponnvie) 06pasosamensHble pecypes |

Beongoe nosropeHue e _ N 3 hitps://resh.edu.ru/subject/17/ _ N
| Aetep@xyrommwier T T |18 | https://resh.edu.rw/subject/17/ |
[nomaas. Teopema ITudaropa ) 18 https://resh.edu.ru/subject/17/ .
THonofHEIe TpeyromsHuKH . 24 https://resh.edu.ru/subject/17/ |
OXpyKHOCTS. . 21 https://resh.edu.ru/subject/17/ L
Bexropst ) T 14 htps:/resh.edu.ru/subject/17/ 1
Lobropenne, o6o0umerme spanmit T 4 1 hittps://resh.edu.ru/subject/17/ - '
Hmozo ) N 102 ~ L

0 xnace

Hazeanue pasdera (memvi) xypca

Kon-6o uacos

Lughposuie (anexmponnvie) obpasosamenvuvie pecypest

CKalpHOE NPOK3BEEHNE BEKTOPOR

Bronnoe nosropene 3 https://resh.edu.ru/subject/17/
Meron xoopounar 18 https://resh.edu.ru/subject/17/
CoOTHOIIER NS MEXK LY CTOPOHAMHE W yTavy TPEYrONbHHKA. 24 https://resh.edu.ru/subject/17/




IlpaBunsHbIE MHOTOYTONEREKY. JINHHA OKPYIKHOCTH U IAOIIANE 15 https://resh.edu.ru/subject/17/
Kpyra

I"eomerputeckue npeobpazosamms 17 https://resh.edu.ru/subject/17/
Havanbrbie cpeieHns u3 cTepeoMeTpr. 10 htips://resh.edu.rw/subject/17/
IosTopenue. Perenne 2anay, 15 https://resh.edu.rn/subject/17/

| Hmoeo 102




PABOYAS NIPOTPAMMA YYEBHOIO KYPCA «BEPOSTHOCTL M CTATHCTHKA»(7-9 xaacesl, yriy6aensnit YPOB€HE)

e m3ysenns yaeGuoro Kypea «BeposaTHocTs H craTHeTHRAY

B cospemenHOM uH(poBoM MHpE BEPOATHOCTE M CTATHCTHKA IPHOGPETAIOT Be& GOMBLIYEC 3HATHMOCTb KaK ¢ TOUKE 3pEHMs] NPAKTHICCKHX
OPUOKEHUH, TAK M HX DPONH B 00pa3oBaHuK, HEOBXOHMUMOM Keknomy uenoBeky. Bospacraer wmeno mpodeccuit, mpE OBIAHEHME KOTOpPEIMH
TpeOyercst xopomas 6a30Bas MOATOTORKA B OB1ACTH BCPOATHOCTH H CTATHCTHKH, TaKas NOATOTOBKA BAXHR [N IPOXOJDKEHHS oGpasOBaHus H LN
YCIIELTHOH NpodieccHOHANLHOH Kapbepsr.

Kaxcneiit genosex mocTosmHO NIPHHUMACT PEIIEHHs HA OCHOBE UMEIOWIMXCS Y HEro AaumbiX. JTs 06OCHOBAHHOTO HOPUHATHS PEIICHHSA B
YCIOBHSAX HEXOCTATKA HIIH M30RITIA HEHQOPMAIHE HEOBXOIUMO B TOM YHCIE XOpommo chopMHAPOBaHHOE BEPOATHOCTHOE M CTATHCTHYECKOE MEIIICHHE,
ViMenHno mosToMy RO3HHKIA HeoGXOZUMOCTE dopmupoBats y o06yuaroimxcs YHKIMORANBHYIO IPAMOTHOCTb, BIIOYAIOMWYIO B cebs yMEeHue
BOCIIDUHMMATD 1 KPUTHYECKH AHAIU3HPOBATE UH(POPMALIMIO, IPEACTABACHHYIO B PA3IHYHBIX (hopmax, MOHMMATb BepOSTHOCTHEIH XapakTep MHOT'HX
PCAILHEIX NPOLECCOB I 3aBUCUMOCTel, NPOM3BOLNTE NPOCTEHIME BEPOSTHOCTHRIE PACUETHL

3HAKOMCTBO C OCHOBHLIMH lpuHLKMIaMK cOOpa, aHanu3a ¥ NpencTAB/ICHHS MAHHBIX U3 PAa3MHYHBIX cep HuIHM OOLIECTBA M roCyJapcTEa
NpuOOIAeT 06YYAIOMIMXCS K OBIIECTBEH HLIM uuTepecaM. Mzyderne ocHOB komGBuHATOPHKH pa3BHBACT HABLIKH Opranusanmu nepebopa u noacu&Ta
UHCNIA BAPHAHTOB, B TOM YMCNIE B IPUKNAMHAIX 33KA9aX. SHAKOMCTBO ¢ OCHOBaMM TEOPHM IpadoB CO3mAET MaTemaTHUeCKuil (PYHIAMEHT g
(OpMAPOBAHEST KOMMETEHUMHE B OBNacTy HHQOPMATHKE 1 UHEBPOBKLIX TexXHOTOTHH, TToMHMO 9TOTO, NPH H3YYEHMH CTATHCTHKY H BEPOSTHOCTH
000TaIAXTCs MpeACTARIEHMT yHallEXCsy O COBPEMEHHOMN KapTHHE MUpa M MeTO[aX ero HCCNENOBAHUS, (DOPMUPYETCS IOHAMAHHE POSH CTATHCTHKH
Kax ACTOMHIMKA COLUANBHO 3HAYAMON HEDOPMAIIHE U 3aKIANIBAIOTCS OCHOBBI BEPOATHOCTHOTO MBIILIEHHSL.

B COOTBETCTBHM ¢ AaHHBIMM LENSMH B CTPYKTYpe NpOorpaMmbl y4eGHOrO Kypca «BepoSTHOCT: B CTATHCTHKA» OCHOBHOW MIKONLI Ha
YriuyOnEHHOM YpOBHE BBIUENCHbI CHICAYIOIHE COAEPHKATENLHO-METORMUECK e NuHuY: «IIpefcTaBlenye JaHHLIX H ONHCATENLHAS CTaTHCTHKAY,
«BeposTrocTs»; «IMeMenTHI KOMOUHATOPHKM»; «BBeaeHuE B TEOpHIO rpagos», «MHoxKecTsan, «Jloruka.

Conepxanne muunu «[Ipencrapnenye J@HHBIX M ONHCATENBHAS CTATHCTHKA» CIHYXKHT QOCHOBOH s (hOPMHPOBAHMA HABHKOB pPaboOTBI ¢
HHQOpManueii: or ureHus ¥ HHICPIPETAHH HHGOPMAMH. MPENCTABIEHHON B TabNHNax, Ha AMArpaMMax u rpadpuxax go cbopa, HpenCTaBICHUS K
aHajiu3a JaHHEIX C HCIONB30BAHHEM CTATHCTHUCCKHX ¥apaKTEpHCTHK CPEAHMX M paccerBanms, PaboTas ¢ AaHHEMH, 06 yuarommecs Y4aTCsH CIUTHIBATE
H MHTEPINPETHPOBATEL JNaHHEIE, BEHIBHTATD, dpIyMEHTHPORaTh U KPUTHKOBATh HPOCTEHNINE [UNOTE3E], PASMBIIUIATE HAL (axTOpamMH, BEBEBAOIIHMY
U3MECHYMBOCTE, M ONCHHBATH X BIHANME HA paccMaTpHBacMble BETHIHHE! H IPOLECCH.

WutynrreHOE mpencraBnenue o CIYYaliHO# HM3MEHUHBOCTH, HCCNENORAHME 32KOHOMEPHOCIEH M TeHNCHUHH CTAHOBHTCS MOTHBHPYIOIIEH
OCHOBOH JNS HM3YYeHHS TEOPHM BepOsSTHOCTeH. BombmIoe SHa9EANC 3NCCh UMEIOT NMPaKTHYECKHe 3aJaHHs, B YaCTHOCTH OIBITH C KIACCHYECKHMH
BEPOATHOCTHBIME MOAEIAMH.

Iloustie BepOSTHOCTM BBOMHTCS KAk Mepa Hpasnonomobus cyuaiinoro cobetusa. Ilps meydenmn Kypca ofyvarommecs 3HaKOMATCS ¢
NPOCTSHIIMME METONAMH  BLIYMC/ICHUS BEPOATHOCTEH B ClyuaiHBIX SKCIIEPHMEHTAX C DPABHOBO3MOJKHEIMH SNMEMEHTAPHBIME  HCXOJAMM,
BEPOATHOCTHRIMH 3aKOHAMH, HO3BOJIIONIMMY CTABHTE U PelIaTE Oonee CNOXHEIE 3aaqh. B Kypc BXOIST HayanbHbIE IPEACTABIEHHS O CNYYalHBIX
BEJIMIMHAX M HX YHCIIOBLIX XaPaKTEPHCTHKAX,



Taroxe B pamkax 3TOTO Kypca OCYIIECTBISETCS 3HAKOMCTEO OOY9AIOIIEXCS C MHOKECTBAMH M OCHOBHBIMY OLEPAIMSIME HAL MHOXECTBAMH,
PaCCMaTpUBAIOTCS NPHMEPHI MPHMEHEHHS IpadioB K 3JIEMEHTOB TEOpHH MHOXXECTB JUI1 pPelleHHs 3a%ay, a Takke MCHOJ530BAHUS B APYTHX
MaTeMaTHYECKHX Kypcax H yIeOHBIX IpeaMeTax.

Mecro yueGHore xypea «BeposTHOCTS i CTATHCTHIAY B y4eOHOM rtane

CorniacHO yueGHOMY miaHY B 7—9 Kmaccax E3ydaercs y4ebubli xypc «BeposTHOCTE M cTaTHCTHKAZ», B KOTOPBL BXOEAT pazfielib:
«IIpepcTaBneHye AaHHBIX ¥ OmMCATENBHAS crarucTuxay. «BeposrHocts», «OneMenThi kombBuHaTopuKW». «Beenemme B TEOpHI0 rpadosy,
«MHoxecTBay 1 «Jloruxas.

B y4eGnom nnane na mywenwue nanmoro Kypca OTBOAMTCS | yuebHEIA Jac B HEHENIO B TEYEHHE KAXNOro rona obydeHus, BCETO 3a TPH ropa
o0yaenus —102 yuebupix vaca.

COAEPKAHUE YYEEHOI'O KYPCA «BeposSTHOC TS 1 CTATHCTHRAR

7 xJace

MHOXECTBO M MOAMHOMNKECTBO, IIpuMepsr MHOXKECTB B OKpYIKAIOLIEM mupe. Jlepecedenne u obkeiuHeHNE MHOMNECTR. JHArpaMMEI Diinepa.
Hncnoesie Muoxectsa, [IpuMeps MEOKECTR 13 KypCOEB anreOpsr # reomMeTpuH. [lepeuncienue 3neMEeHTOR MHOKECTB ¢ [TOMOIIBIO OpraHH30BaHHOTO
nepebopa  Hpasuia YMHOKeHHS., POPMya BKITIOYCHM - HCK THOYCHHISL

IlpencraBnenne nanHLIX B BHje TabnuL, muarpamMm. 3aloiHeHpe TAONHI, YTEHWE M [OCTPOEHHME CTONGHKOBBIX (cTomGYaThIX) H KPYrOBBIX
AwarpamMm. YTerne rpa(rKoB peabEBIX Hpoleccos, M3pmeuenie HHOOPMAIMY 13 JHATPAMM ¥ TabIIHIL, MCIOIb30BaHHEE U HHTEPIpPETALIEA FAHHEIX.

Omncatensras cratucTuka: cpeanee apu(MeTHYECKOe, MEAWAHA, PAa3MaX, HAHOONbINEE M HAMMEHBHIEE 3HaYEHHs, KBapTHAM, CpeIHee
TapMOHIYECKOE, CPEAHEE rapMOHHUECKOE YHCIIOBEIX TAHHLIX.

[IpuMepsi cryyalinoit H3MeHUHBOCTH TPH A3MEPCHHSX, B MACCOBOM ITPOH3BOACTBE; TEHACHINY | CIydaliibie KoNeGanys, MPYNIApOBKa LAHHBIX,
IIPEACTABIEHHE CIYYAHHON H3MEHYHMBOCTH C MOMOIIBIO Ararpamm; 4acTOTHI 3HAYCHHUH; CTATHCTHYECKAs] YCTOHYHROCTD.

I'padh, Beprnna, pebpo. Crenens BEPLIMHEL Yucno pébep i cymmapHas cTenels BepiuH. [Jonarue o cesasHbx rpadax. Ilyte B rpadax. Lemy u
Waxisl. O6xon rpada (siinepor myTs). [lonaTue o6 OpMCHTHPOBAHHOM Ipade. Pemienre 3anay ¢ ToMOMEIO rpaios.

Cryuaifyeni sxenepuMent (onbiT) B cnyyaiinoe cobriTHE. BeposarHoCTE ¥ YacToTa ciiyuaiinoro cobuTHd. Pors MaJIOBEPOATHEIX M [IPAKTHYECKH
ZOCTOBEPHEIX COOLITHI B PUPOJE U B 06IIecTBRe.

8 xnace

MHuosxectso. Onepauun Hax MEOXecTBaMY. Baammvuo OZHO3HAYHOE COOTBETCTRHEE.

DnemenTapHLle cobkITHA. BeposTaocTH Cy4aiHEIX COORITHE, ONBITH ¢ PABHOBO3MOKHEIME 3JICMEHTAPHLIMY COORITHAME. Crydaitypil BBIGOD.

Vsmepenue pacceHBammMa uMCIOBOTO MACCHEBa. HAucnepcus ¥ cTaHZApTHOE OTIIOHEHME YHCIIOBOTO Habopa. Csolicrsa aucnepcwu u
CTaHIAPTHOrO OTKNOHEHNS. JlHarpaMybl pacceuBaHys ABYX HABMIONACMBIX BENHIMH, JIHueinas CBA3b Ha NHarpaMMe pacCeHBARMS.

Hepero. Jlepero cnywaitnoro skcnepumenta. CBOHCTEA ACPEBBEB. CIMHCTBEHHOCTE IYTH, CBSI3b MENK/Y 4HCJIOM BepIIMH M wycnoM pébep.



lomsrue o mmockux rpadax. Pemerne 3anay ¢ NIOMOIIEIO NEPEBHER.

Cryuaiinsle coGBITHS KaK MHOKECTRA ICMEHTAPHBIX. COOBITHH. [IpoTHBONONAOKHBIE COBBITIL. Onepaney Han coBbITHIME. POpMYIA CIOKEE S
BEpOATHOCTEH.

IlpaBuiio ymHOMeHHs BeposTHOCTeH. YcnoBHas BepoaTHOCTS. [IpescTannenme caydaiinoro skcmepuMmenTa B BHAE fepesa. HesaBHcHMEle
COOBITHS.

9 xaace

YIBepiKaeHns U BhickasbiBanus. OTprianie YTBEPIKIICHMS, YCIOBHEIC YTBEPIKACHHS, 0OPaTHEIE 1 PABHOCUIBHLIE YTBEPIKACHHS; HEOOX 0AMEIE
H MOCTATOTHEBIC YCIOBHS, CBOHCTBA W MIPU3HAKH. [IpOTHRONOIONHDIE YTBEPXKACHHS. AOKA3aTENBCTBA OT NMPOTUBHOr0.JlorHueckre coro3sl «H» u
«MJIN». CBsI3b MEIKAY TOTHYECKHME COFO3aMH | OIEpanHsIMA Ha MHOXECTBaMH. Mcnonp3oBanue IOrHueckix coio30B B anrebpe.

SNEMEHTE! KOMGHHATOPHKH. Kom6unaropHoe mpaBuino yMHOMKEHHS. Ilepecranosky n dakropuan. Yueno couetanuii ¥ TpeyronsHUK [lackans.
Ceolicrea uncen coverannit. Buom HutoroHa, Perienye 3a/1a4 ¢ HCIONE30BAHHEM KOMOWHATOPHKY,

Ciyyafinblit sKCepuMenT (OHBIT) | CityyaiiHoe cobOriTHe. BeposTHOCTE U uacToTa cay4aiiHoro coSsTha. Pofs ME&TOBEPOSTHBIX ¥ MPaKTUYSCKH
DOCTOREPHEIX COGRITHI B MpHpose 1 B obinecTse,

I'eomeTpryeckas BepostaocTs. Cliyuaitubrii BBIGOD TOUKH k3 DUTYPBI HA IOCKOCTH, U3 OTPE3KA, H3 AYTH OKPYKHOCTH.

Wcnoiranus. Yenex u Heymaua. Cepus umenwrTanmit 10 meproro ycmexa. Cepns ucneiranuii BepHynma. BepostHocTn coboituil B ceprm
ucnbItaHni Beprymm. Ciygaiitptit BEIGOP 13 KOHETHOrO MHOIKECTRA,

Cnyuaiinas BenuMuuHa U pacIpemeneHye BeposTHOCTEH. [lpuMepnr ciryyaliHex Beruunn. Baxable pachpefe/ieHus — JHCIo HONBITOK B ceprm
MCTILITAHME JIO JIEPBOTO YCIIEXA U YHCIO YCIIEXOR B CePMM HCIBITAHME BepHYNIH (reoMeTpryeckoe 1 BUHOMMANTLHOE pacnpe/esieHus).

MareMariuyecKoe OXHAAHHE CIyuailHOH BETHYHHLL Qu3MyeCKHH CMBICT MATEMATHYECKOro OXumaHus. [IpuMepsi HCIONL3OBAHES
MaTEMaTHuECKOro oxuaanus. Jlucnepeus 1 CTanaapTHOE OTKIOHEHHE Cy4aiiHOH BenuyuHEl. CBOMCTRA MATEMATHYECKOTO OXUAAHNS M JHCHEPCHH,
MaremaTnyeckoe oxunanue u AHCNICPCHS H3YUCHHEIX PacIIpefee i,

Hepaserncrso Hebbnuesa. 3akon Gonbumx wrce. MaTeMaTHueckie OCHOBaHHS H3MEPEHMs BEpOosATHOCTEH. Ponk 1 3Hauenwe 3axoHA GONLIINIX
HCEN B HAayKe, B IIPUPOJIE H 00LIECTBE, B TOM HHC/IE B COMHONIOTMIECKIX OOCTENOBAHIIX 1 B HM3MEPEHHSIX.

IIPEIMETHBLIE PE3YJILTATRI yueduoroe Kypea «BeposiTHOCTS ¥ CTATHCTHRAY
IlpenveTHEle pesynbratsl ocBoeHms Kypea «BeposTHOCTh W cTaTHCTHKA» Ha YruyGNEHHOM ypoBHe B 7—9 Kiaccax XapaKTEPH3YIOTCH
CNEOYIOMPMI YMEHHSIMIL.

7 Knace
= OnepupopaTs MOHATHAMY MHOJXECTRA, MOAMHOXECTBA; BHUIOJHATL ONEPalHM Haj MHOMKECTBAMH: 0ObeIMHEeHHE, [EpPECeYCHNE; MEPEUNCIATE
ANEMEHTEI MHOMXKECTB.
- Yurars uHOOpManmO, NIpEACTABICHHYIO B Tabnumax, Ha gUarpamMMax; OPEACT4BISATE HaHHRC B BHAE Tabiuu, CTPOUT: CTONOHKOBBIE



(cronGgaTrie) u Kpyroese AMarpamMMel IO MacCHBaM 3HAYCHHE.

- OmnuchBaTh H HHTEPIPETHPOBATE PCAILHLIE MHCIIOBbIE AAHHBIE, IPEACTABNCHHEIS B TAOIHIAX, HA JHATPAMMAX, rpaduxax.

- Hcnonp3oBate s onmvcamus mammerx CTATHCTHIMECKHE XAPAKTEPHCTHKE: CpEfHee apH(MeTHIeCKoe, MEAHaHa, HANGONbIIee H HAUMEHbILEE
3HA49€HHs, pasMax, KBapTUIIN.

- Hcnons308are A ONMCAHNS IAHHEX SACTOTEL 3HAYCHHH, IPYINEPOBATE NAHHbIE, CTPOUTH THCTOrPaMMBbl FPYIIIHPOBAHHEIX JAHHEIX,

- HMeTs npencTasienne o cayqaitnolt M3MEHUHBOCTH Ha NIPEMEpaX PE3yNLTATOB H3MEPEHUH, NeH, (PU3UIECKUX BENWYHH, AHTPONOMETPHIECKHX
JBHHBIX; AMETE [IPEACTARJIEHHE O CTATHCTHYECKOH YeTORUHBOCTH.

- Hcnone3aopats rpader ans pemenus 3ajiatl, MMETh NPEACTABICHHE O TEPMUHAX TEOPHH Ipadios: BEpIIMHa, pedpo, uenk, NHKI, IyTh B I'pade,
HMETh IpEAICTaBNIeHKE 06 0Oxone rpada u 06 OPMEHTHPOBAHHEIX I'padax.

- HaxoauTs Beposaruocts u HACTOTY CITyHaiHbIX COOBITHIA, HCIIOb3YS ONpeJleeHuE.

8 knace
- OrepupoBath MOHATUAME MHOXKeECTBA, TOIMHOMECTBA; BLINOAHATL OLEPAlMH Haj MHONKECTBAMM: OObeMHEHMe, e
[EPEHHCIIATE INEMEHTH MHOXECTB ¢ HCHOIB30BAHIEM OpraHu30BaHHOI'0 riepebopa 1 KOMOHHATOPHOrO NPaBKAa YMHEOMKEHHS.
- Haxomurts BeposTHOCTH Cly4aliHBIX cOOBITHII B CIyuaitHEIX ONBITEX, 3HAf BECPOATHOCTH 3JIEMEHTAPHBIX COOLITHI, B TOM YHCIE B ONBITAX C
P4BHOBO3MOMHBIMHE 3JIEMCHTaPHLIMU CODLITHSIMHY, HMETh TIOHSTHE O City4aHOM BRIOOpE,
- OnuceBaTE JAHHBIE ¢ TOMOMBIO CPEIHMX 3HAMCHMH M Mep pacCeMBaHMs (HMCIIEPCHA M CTAHAAPTHOE OTKIIOHEHHE). YMETh CTPOUTE U
HHTEPIPETHPOBATE AMArPAMMbI PACCEHBAHMS, UMETD MPEICTABIEHHE O CBASH MEXNY HaONIONAEMBIMHE BEIHUMHAME.
- Hmets npexncrapnenue o aepese, o BEPIIMRAX M pECpax AepeBa, HCIONLIOBAHMH JEPEBBEB IIpH PelllCHHUY 3aJid4 B TEOPHH BEpPOSTHOCTEH. B
APYTHX y4eOHbIX MATEMaTHYECKUX KYPCaX H 32744 13 APYTuX y4eOHbIX IPeMETOB.
- OnepupoBaTh IOHATHEM COGBITHS KAaK MHONECTBA SMEMEHTAPHBIX COOBITHH CNy4alfHOTO ONBITA, BLIONHATL ONEPALHM HAL COGBITHAMM,
HCIIONE30BATD DY PEINEHHH 3aha9 AHarpaMMsl Ditnepa, THUCIOBYIO NPAMYIO, NPEMEHATH (QOPMYILY CIOXKEHHS BEpOSTHOCTE!.
- ITonb30BaTECA NPABUIIOM YMHOKEHHS BEPOATHOCTEH, HCNOMBb30RATh HEPEBO AN NPEACTABICHHS Cy4YadHOTO ONBITA HpPH PelleHHH 3amau.
OnepupoBaTh NOHSITHEM HE3aBHCUMOCTH COGEITHIL.

peceueHue, pPa3HoCTh;

9 rrace
- ViMeTs npencTaBienne o TorHIecKix YTBEPXACHHAX ¥ BBICKA3LIBAHAIX, YMETH CTPOHTH OTpHlaHu, BOpMYIHPOBATE YCIOBHBIE YTBEPICHHT

IIpH PEINCHHM 3a[ad, B TOM 49HCle M3 JPYTHX }’T-IC6HI=IX KypCcOB, HMETE NOpPeICTARICHHE O TGOpE:MaX-CBOﬁCTBaX H TeopeMax-IpH3HakKax, 0

HEOOXOMHUMEBIX H HOCTATOYHEBIX YCIOBHIX, O METOJE TOKA3aTEIBECTRA OT IIPOTHRHOTO.
- ITonp3oBarses KOMGHH&TOPHLIM OpaBHIOM YMHOXKEHUA, HaAXOIUTH YHCIIO [SPEeCTaHOROK, YHCHO CQYETAHHH, HONb30BATHCS TPEYTONIEHHUKOM

ITackans npu perneHnu safad, B TOM YHCKE HA BBIUCTCHHE BEPOATHOCTEH COBLITHIL.
- Venonb3osats moHsTHE reoMeTprueckolt BEPOATHOCTH, HAXO/IHTH BEPOSTHOCTH COBBITHE B ONBITAX, CBI3AHHDBIX CO CITyuaiHbIM BEIGOPOM TOMeK

U3 INOCKOH (PUTYpBI, OTpesKa, NIHHBI OKPYIKHOCTH.



- Haxonmurs BeposTHOCTH COBBITHIE B ONbITAX, CBASAHHBIX C HCHIBITAHHSAME 10 JOCTIDKEHHS [IEPBOT0 yCIIexa, B COpPHIX HCILITAHMI Beprysnu.

- VmeTs npencTaBieHne o cnyyaiyerx BT uHAY U OIIO3HABATE CITyYalHEIE BEIUYMHEL B IBIEHFIAX OKPYIKAOIIET0 MUAPA, OIIEPUPOBATH [IOHATHEM
«PaClpPCACICHIE BEPOATHOCTEH». YMETh CTPORTE pacipeencHns BEPOATHOCTEH 3HATEHMH CyJalfHBIX BENHINH B H3YUSHHBIX OIBITAX.

- HaxonuTe maremaTmueckoe oxupamue u AHCHEPCHIO CIIYYAHHOH BENMYMHBI [0 DACIPEAECHEHIIO, NPHMEHSITh GHCIOBLIE XapaKTEPHCTHKY
H3YQ9EeHHBIX pacHpeleneHull NPy pelleHu 32094,

- MMeTb npesncTaBicHEMe o 3aKoHe CIydalHBIX THCEN KaK O IPOARNEHHH 3aKOHOMEDHOCTH B CHydalHOM W3MEHYHBOCTH, [ICHHMATH
MaTEMaTHYeCKoe 0BOCHOBAHKE BNM30CTH HACTOTLI U BEPOATHOCTH COOBITHA. IMETh OpelscTaBleHye 0 PONH 3aK0HA GONLINEX uHce] B OpHpoae H
ob1ecTRe.

TEMATHYECKOE IUTAHWPOBAHUE YYEBHOIO KYPCA (70 rogam obyvenus)

7 RJyrace
_ Kon-60 _ —
Huszeanue pazdena (memst) kypeu wacos Lughpossie (daexmponnsie) obpusosumensuvie pecypcn
MHokecTBa 4 https://resh.edu.ru/subject/lesson/! S53/start; hitps://resh.edu. ru/subiect/lesson/ 1986/start/
hups://resh.edu.ru/subject/lesson/3407/start/
ITpencrasnenue mauupx 5] https://resh.eduru/subject/lesson/1 336/start/: https://resh.edu.r/subject/lesson’ 1988/start/
OnucaTensbHas CTaTHCTHXA 8 hitps://resh.edu.ru/subject/lesson/3409/<tart/
Cryuaitnas W3sMeHIMBOCTS 4
Buenenue B Teopuro rpador 4 htips://resh.edu.ru/subject/lesson/1 034/
Bepoartnocts u mactora cnyuwainoro 6 https://resh.edu.ru/subject/lesson/257 1 /start/; hittps:/resh.ediru/subject/lesson 21 1 Vstari/
cOOBITHSA
O6o6mense, KOHTPOIE 3
Hmozo 34
8 kmace
Kon-60
Hazeanue pasoena (memur) Kypea i Liugposwie (nexmponnvie) obpasosamenviule pecypcor
I[lorTopenue xypca 7 xnacca 5
MHuoxxecTBa 4 hitps://resh.edu.ru/subject/lesson/1553/main/
BepostTHOCTS ¢rtyuaitioro cobsTHs 4 hitps:/resh.edu.rw/subject/lesson/4089/conspect/13 1707/
Onucarensuas CTATHCTHKA. 5 hitps://resh.edu.ru/subject/lesson/3409/start/
Pacceupanue nanHpIx




Beerenpe B Teopro rpagox 5 https://resh.edurw/subject/lesson/1 034/
Orzepaman Haj CIIySafiHbIMH 3 https://resh.edu.ru/subject/lesson/1 563/start/- https://fresh.edu.rw/subject/lesson/21 1 6/start/
coOnTramy, Croxenne BEpPOATHOCTEH
YcnoBHas BEPOATHOCTE, YMHOMKEHHE 5 https://resh.edu.ru/subject/lesson/2570/start/:
BEPOATHOCTEH, HE3ABHCHMBIE COBBITHS hﬁps:f/resh.edu.ru/subiz_z_%ggon/%ﬁ&l/consl)ect/?:8068/
06 obmenwe, xoHTPOIE 3 https://resh. edu.ru/subject/lesson/1564/start/
Himozo 34
9 xaace
Fluseanue pasoe:a (mexor) Kypea [:Zj;? Liughposwie (anexmponnvie) 0bpazosamenvusie pecypen
[ToBTOpEeHME Kypea 8 kiracca 3
Jlormka 5 hitps: “resh.edu.r/subjectilesson/4726/start/ 198 1 94/
OneMeHTE! KOMGHHATOPHKY 6 hitps:/iresh.edurw/subject/lesson/2572/start/; hitps://resh.edu.ru/subject/lesson/2120/start/
htips:/resh.edu.n/subject/lesson/?1 19/start/; https://resh.edu.ru/subject/lesson/21 1 8/start/
leoMeTpHTIeCcKas BEPOATHOCTE 3 https:/resh.edu.ru/subjectlesson/61 21/conspect/38473/
Vcneitarus Bepry 2 https./resh.edurw/subject/lesson/d4929/start/ 38412/
Cryualinas senpuuna 3 hitps:/fresh.edu.rw/subject/lesson/4089/main/ 131 707/
Yucnossie XapakTePHCTHKH 6 hitps:'urok. 1sept.ru/articles/504560
acTIpEIENeHHs BEpOITHOCTE
JaxkoH OoIpHIHX THCel 2 httns:f:’infourok.rufotnositel11§1ar-chastota—i-zakon-bolshih-chise1—4421 122 . htinl
O6obimenue, KOHTPONL 4 hitps://resh.edu.ru/subicct/lesson/1 565/starl/
Hmozo 34
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