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HOACHUTEJIBHAA 3AIIMCKA

[Ipumepnass pabouasg mnporpamMma IO MaTeMaTHKE i1 OOYyYaloluXcsl C
3a/IepKKOM mcuxuyeckoro passutus (nanee — 3IIP) Ha ypoBHE OCHOBHOTO OOUIETO
oOpa3oBaHus TOJArOTOBJIEHA HAa OcCHOBe DeaepanbHOr0 TroCyJapCTBEHHOIO
o0pa3oBaTeILHOTO  CTaHJIapTa OCHOBHOro oOmero oOpazoBanusi  ([Ipukas
Munnpocsemennss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoM roctuimu Poccutickoit @eneparmu 05.07.2021 1., per. Homep 64101)
(manee — ®I'OC O0OO), IlpumepHOil aganTUPOBAHHOW OCHOBHOW 00pa3oBaTEIHHOMN
OporpaMMbl  OCHOBHOTO 001iero oOpa3oBaHus OOYYaIOHIMXCS C  3aJepKKON
MICUXUYECKOT0o pa3BuTus (0100peHHoi pemenueM ®YMO mno obmemy o0pa3oBaHUIO
(mporokon ot 18 mapta 2022 1. Ne 1/22)) (nanee — ITAOOIT OOO 3I1P), [IpumepHoii
paboueit mporpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus Mo npeaMery «MareMaTukay,
[IpumepHON TpoOrpamMmbl BOCIUTAHUS, C YYETOM pACHPENEICHHBIX MO KiaccaM
pOBEPSIEMbIX TPEOOBAaHUN K pe3ylbTaTaM OCBOEHHUS AJANTHPOBAHHOM OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMsl OOyYaroImIMXcs C
3a/IepKKOM TICUXMYECKOro pa3BuThua. B pabouell mnporpamme y4TeHBI HJEU WU
nosiockenust KoHuenuuu pa3BuTHs MaTeMaTH4eckoro oOpa3zoBaHus B Poccuiickoit
denepanum.

O61mas xapakTepucTUKa y4eOHOro npeamera «MareMaTukKa

VYyeOnbiii mnpeamer «MaTemaTHKa» BXOJUT B TPEIMETHYIO 00JacTh
«Marematuka ¥ uH(popmaTuka». OH crmocoOCTBYET pPa3BUTHIO BBIYMCIUTEIBbHON
KyJIbTYphl W JIOTHYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHUS TIOJIB30BATHCS
AITOpUTMaMH, a TaKKE MPUOOPETCHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX B
noBCeHEBHOW ku3HM oOywaromuxcst ¢ 3[IP. YueOHublii mpeameT pa3BUBaeT
MBIIIJICHUE, TPOCTPAHCTBEHHOE BOOOPaXKEHHE, (PYHKIIMOHANBHYIO T'PAaMOTHOCTD,
YMEHHUS  BOCIPUHMMATh M  KPUTUYECKH  aHAIM3UpOBaTh  WHGOpPMAIIHIO,
MPEICTABICHHYIO B PA3IMYHBIX (hOpMax.

OOyuenue maTemaTuke Aa€T BO3MOKHOCTh Pa3BUBaTh y oOydaromuxcs ¢ 311P
TOYHYIO, PAIMOHAJIBHYI0 W WH(GOPMATHBHYIO pedYb, YMEHUE OTOMpaTh Hambojee
MOIXOIAIINE SI3bIKOBBIC, CHMBOJIMYECKUE, TPAPUUIECKUE CPEACTBA JUIsl BBIPAKECHUS
CYXKJIEHHI U HaTJIAIHOTO UX MPEACTaBICHUS.

Heo6xonuMpIM KOMIIOHEHTOM 001Iel KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHUHU
ABIAETCS  OOIee 3HAKOMCTBO C METOJAaMH TO3HAHHUS  JICHCTBUTEIBHOCTH,
MpEACTaBIECHUE O MIPEAMETE U METOJIaX MATEMATUKHU, UX OTIUYUNA OT METOAOB APYTUX
€CTECTBEHHBIX M TYMAaHHTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MAaTeMAaTHKU
JUISl pellleHUs] Hay4YHbIX W MPUKIAIHBIX 3a1ad. Takum oOpa3oMm, MaTeMaTUYECKOe
oOpa3oBaHre BHOCUT CBOM BKJIa/ B OPMUPOBAHKE OOIIECH KYIbTypPhI YEeJIOBEKA.

N3yueHre MaremMaTUKH TakXkKe CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHUIO
YeJioBeKa, MOHMMAaHUI0 KpacoThl W H3SIIECTBA MATEMATHYECKUX PACCYXKIACHUH,
BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHHUIO UAEU CUMMETPHUH.



[Iporpamma otpaxaeT coiepkaHue oOyuyeHus mnpeamery «MaremaThka» c
Y4eTOM 0CcOo0BIX 00pa3oBaTesbHbIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM NpeaMeToM «MaremMaTuka» MpeCcTaBiIseT ONPEACICHHYIO CI0KHOCTD IS
yuamuxcst ¢ 3IIP. ¥V oOyuaronuxcs ¢ 3IIP nambosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHUS, IO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KATETOPUHU UM TPYIHOAOCTYNHBL. B TOoXe BpeMms NpU CHeUaTbHOM
oOydyeHHH oOyd4arolmuecs MOTYT BBINOJHATH 3aJaHus 1o aiaropurMmy. OnHu
BOCIIPUMMYMBBEI K TOMOIIM, MOTYT BBIINOJHUTH NEPEHOC HA AHAJIOTMYHOE 3aJaHue
YCBOGHHOI0 crnocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIUTENBHBIX ONEpauui u
3aMEJIEHHOE CTAHOBJIEHUE JIOTUYECKUX JAEUCTBUM NPUBOIAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX YUYEOHBIX NEHCTBUH. Y 0Oydaromuxcs 3aTpyAHEHBI
CUYCTHBIC BBIUMCIICHUSI, MPOU3BOJAMMBIE B yMe. B NHUCBMEHHBIX BBIUYMCICHUSX OHU
MOTYT MPONycKaTh OJIMH U3 MPOMEXKYTOUHbIX MaroB. [Ipum pabGore ¢ yMCIOBBIMU
BBIPOKCHUSIMU, BBIUYMCICHUEM MX 3HAYCHUS MOTYT HE YJEpXKUBATh NPABUIbHBIN
nopsaok aAeiicteuit. [lpu ynporenuu, npeodpasoBaHuu BeipaxeHui yyamnuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NMPUHSTH PELICHHE O MOCIJIEI0BATEIIBHOCTH BBIITOJIHEHUS
neictBuil. KOHKPETHOCTh MBIIIJICHUSI OCJIOKHSET YCBOGHHS HaBblKa pEIIEHUs
YpaBHEHUW, HEPaBEHCTB, CUCTEMbl YypaBHEHUH. MM MalloOgOCTYIMHO COBEpLICHUE
00paTUMBIX ONEepaLUid.

Huskuii  ypoBeHb pa3BUTUS  JIOTUYECKHX  ONEpalHii, HeIO0CTaTOYHas
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYIHAIOT U3ydeHHe TeMbl «DyHKIMU»: MpH
onpeneneHny  (QYHKIMOHATBLHOM 3aBUCUMOCTH, TP ONUCAaHUU TpapUUecKoi
CUTYallUH, UCIIOJIb3YysI TEOMETPUUECKHM, anreOpandeckuil, QyHKIIMOHAIBHBIN SI3bIKHU.
Hepenko ywamuecs: He BUIAT pa3HULIBI MEXIY 00JIaCThIO omnpeseneHust GQyHKIUA U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay compsiKeHO € TPYAHOCTIMHU O(POPMIICHUS KPATKOW 3aIHCH,
NIPOBEJICHUS aHAJIW3a yCIOBUSA 3aJ]a4M, BhIICICHUS cyliecTBeHHoro. O0yyJaronuecs ¢
3IIP 3aTpymHsitoTcs cheiaTh yMO3AKIIOYEHHE OT OOIIEr0 K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpAIMOHAJIBHBIE CHOCOOBI  pEIHIeHHsS, WHOI/Aa OTrPaHUYUBAIOTCS
MaHUIMYJSILIASIMU C YUCTaMU.

IIpy wu3yyeHUM TEeoMeTpUUECcKOro Martepuana oOyuwatomuecss ¢ 3IIP
CTAIKUBAIOTCS €  TPYAHOCTBIO  J€JIaTb  JIOTUYECKHE  BBIBOJABL,  CTPOMTH
II0CJIEIOBATENbHBIE pacCyKaeHusA. HermpouHble 3HaHNUSI OCHOBHBIX TEOPEM I'€OMETPHUH
IPUBOAUT K OLIMOKAM B PEIICHUH IeoMETpHuecKux 3anad. OOywarommuecs MOTYT
MOJAMEHHUTH (DOpMYITy, HETIPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbIM omudkam B
pelmIeHNH  3aJad  OPUBOJIAT  HEJOCTAaTOYHO  PAa3BUTBIE  MPOCTPAHCTBEHHbBIE
npeacTaBieHus. MM Cl10KHO BBIOTHUTD YEPTEXK K YCIOBHUIO, B TUCBMEHHBIX paboTax
OHHU HE MOTYT IIPUBECTU OOBSCHEHHUE K UEPTEKY.

TouyHOCTB 3aIIOMUHAHUS U BOCITPOU3BEACHUSI yU€OHOT0 MaTepuasia CHUKEHBI 110
npuyuHe Ccaab0CTH MHECTUYECKOW JEesTeNbHOCTH, CY>KeHUs o0bema MaMATH.
Oo6yuatomumes ¢ 3IIP Tpebyercs Oosbllie BpeMEHHM Ha 3aKpeIvieHHE MaTepuaa,
aKTyaJIn3alus 3HaHW 110 OMope MpU BOCIIPOU3BEICHUN.

Jl71s1 mpeoosieHns TPYAHOCTEH B M3yUeHHH y4eOHoro npeamera «MatemaTrukay
HeoOXxoauMa ajanTanus oO0beMa U XapakTepa y4eOHOro marepuana K



MO3HABATEIbHBIM BO3MOXKHOCTAM yuamuxcsi ¢ 3[IP. Cnenyer yueOHbIi MaTepuan
MPENOJHOCUTh HEOOJBIIMMHU HOPLUUAMH, YCJIOXKHSAS €ro MOCTENEHHO, W3bICKMBATh
CcocoObl  afanTalMi TPYAHBIX 3aJaHUM, HEKOTOpble TEMbl JlaBaThb  Kak
O3HAKOMMTEJIBbHBIE; UCKIII0YAaTh OTACIIbHBIC TPYIHBIE 1OKA3aTEIbCTBA; TEOPETUUECKUN
Marepuanl pPEeKOMEHAYETCA H3ydaTb B IIPOLIECCE IPAKTUYECKOU AEATEIBHOCTH II0
pemieHno  3agad.  OpraHvyeckoe €AUHCTBO IPAKTHYECKOM W YMCTBEHHOM
NESATENbHOCTH YYAIlUXCS Ha YypOKax MaTeMaTHKU CIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO 0A3MCHBIX MAaTEeMaTHYECKUX 3HAHUN U YMEHHUM.

Hesn 1 3a1aun u3y4yeHus y4eOHoro npeamera «MareMaTukKa

[TpuopureTHpiMU yensimu 00yIeHHS MaTeMaTHKe B 5—9 Kiaccax sSBISIOTCS:

* (GopMUpOBaHHUE IEHTPATHHBIX MAaTEMATHUYCCKUX TOHATHH (YHCIIO, BETUYMHA,
reoMeTpuiecKast durypa, IepeMEeHHas, BEPOSITHOCTB, byHKuMA),
00eCTeUYnBAONINX MPEEMCTBEHHOCTh U TMEPCIEKTHBHOCTh MaTEMaTHYECKOTO
obOpazoBanus obyuarornuxcs ¢ 3I1P;

* nojaBeneHue ooydarommxcs ¢ 3[IP Ha TOCTYyITHOM /IJist HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI31 MaTEMATUKH M OKPYKAIOIIEr0 MUPa, IOHUMaHNE MaTEMaTHUKN KaK
9acTH OOMICH KyJIbTYPhl YeJIOBEUSCTBA;

" pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYarolIuXcs C
3I1P, mo3HaBaTenbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHIHOCTH
MBIIIJIEHUS, UHTEpeca K U3yUYeHUIO MaTeMaTHKU;

* (popMupoBaHue (PYHKIMOHAIHHOW MAaTEeMAaTHYECKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaTh  MPOSIBJICHUSI MAaTeMAaTHYEeCKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CUTYalUAX U PU U3YUSHUH APYTHX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha S3bIKE MAaTEeMAaTHKA W CO3[aBaTh MAaTeMaTHYECKHE
MOJIeNI, TPUMEHATh OCBOCHHBIM MaTeMaTHYECKUH ammapar [Js penieHus
PAKTUKO-OPUEHTUPOBAHHBIX  3a]ad, MHTEPIPETHPOBATH W  OIICHUBATh
MOJTYYE€HHBIE PE3yJIbTATHI.

JlocTkenune 3TUX 1eeil 00ecIeuynBaeTCsl PEIICHUEM CICTYIOIINX 3a0ay.

» dopmupoBaTh y oOyuarommxcs ¢ 3[IP HaBbplkM ydueOHO-TIO3HABATEIIHLHOM
JESTENBHOCTU: TUJIAHUPOBAHWE palOOThl, MOWCK pAIMOHAJIBHBIX MyTeH ee
BBITIOJTHEHUSI, OCYIIIECTBICHHUS CAMOKOHTPOJIS;

" COCcOOCTBOBATh HMHTEIUICKTYAIBHOMY pa3BUTHIO, (OPMUPOBATH KadecTBa,
HE0O0XOAMMBIE YENIOBEKY ISl TOJTHOLIEHHOM KHU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIC MATEMATUYECKON NEATEILHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
WHTYUIIAH, TIPOCTPAHCTBEHHBIX MPEJACTABICHHM, CTIOCOOHOCTH K TIPEOOJICHUIO
TPYAHOCTEN;

" (GopMupOBaTh KIIOYEBBIE KOMIIETEHIIMH YYAIIMXCS B paMKaxX IMPEIMETHOU
obnactn «MareMaTrka 1 HHPOPMATHKAY;

" pa3BUBATh MOHATHITHOE MbINLIEHUs oOy4datonuxcs ¢ 311P;



" OCYILECTBIATh KOPPEKIIMIO [MO3HABATENbHBIX IIpoLeccoB obyyatomuxcs ¢ 3I1P,
HEOOXOIUMBIX [UJII OCBOEHHSA MPOTrPaMMHOr0 MaTepuaja Mo ydyeOHOMY
MpeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIUKA 00pa30BaTEIbHbIX A€(PUIIUTOB B
OCBOCHHMH MPEIIECTBYIOIIET0 MPOrpaMMHOr0 MaTepuaja y oOydaromuXxcs ¢
3IIP 1 HeTOCTAaTKOB B MX MATEMAaTUYECKOM Pa3BUTHH;

" chopMHUpOBATh YCTONUMBBIA HHTEPEC YUAILIUXCS K PEIMETY;

" BBISIBJISITH M Pa3BUBATh MaTEMAaTHYECKUE U TBOPUECKUE CTIOCOOHOCTH.
OcCHOBHBIE JINHUM COAEPKAHUSA Kypca MareMaTUKH B 5—9 knaccax: «Hwucna n

BBIUMCIICHUSD», «AnreOpa» («AsreOpanueckue BbIpAXKEHUS», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («['eomeTpuueckue ¢Gurypsl um HxX
cBOicTBay, «M3MepeHne reoMeTpuuecKiX BeJINYuH»), «BeposiTHOCTD U CTaTUCTHKAY.
JlaHHbIe TMHUM Pa3BUBAIOTCS MapajlyiebHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OHAa OT JApPYyrod, a B TECHOM KOHTaKTe H
B3aumojieiicTBud. Kpome 3Toro, ux oOBEAMHSET JOTUYECKas COCTABIISIONIAs,
TPaJULIMOHHO MPUCYIIAs MATEMATUKE U IPOHU3BIBAIOIIASI BCE MaTEMAaTUYECKUE KYPChI
u conepxarenbubie tuHuA. ChopmynupoBanHoe B DenepanbHOM rocyaapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOIO 00Iero oOpazoBaHus TpeOOBaHUE «YMETh
OTIepUPOBATH MOHATUAMHU: OIpE/IeNIeHNe, aKCUOMa, TeOpeMa, JI0Ka3aTesIbCTBO; YMEHUE
pacno3HaBaTh KMCTHHHBIE M JIOXKHBIE BBICKAa3bIBAHMS, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a (GOpMUpOBaHUE TOTUYECKUX YMEHUHN pacIpeiesiieTcs Mo BCEM Trojam
oOy4eHHsI Ha YPOBHE OCHOBHOTO OOIIIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
ocBoenus [IpumepHoil paboueit mporpaMMbl, pacrpeAesI€HHbIM 10 ToJaM O0y4eHus,
CTPYKTYPHUPOBAHO TakMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHATHHBIM
BOIIpocaM  o0ydaromnuecs O0Opamaiuch HEOJHOKPATHO, YTOOBI  OBJIAaJCHUE
MAaTE€MAaTHYECKUMH TMOHATUSIMU M HABBIKAMHM OCYILIECTBISJIOCH MOCIEAOBATEIBHO M
MOCTYNATENbHO, C COOJIOJICHUEM MPHUHIUIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIFOUAJIUCh B OOIIYIO CHUCTEMY MAaTEeMaTHYECKUX MPEACTABICHUI O0Yy4YaroluXcs C
3IIP, pacmmpsis u yrayomnss e€, o0pa3ys MpOoYHbIE MHOXKECTBEHHbIE CBsizu. OOImme
Lenu U3ydeHus ydyeOHoro npeaMera «Martemartuka» mpeacTtaBieHbl B [IpumepHoit
paboueii mporpaMmMe OCHOBHOTO 00111ero 00pa3oBaHus.

Oco0enHocTH 0TOOpPa M aJaNITALMU Y4eOHOr0 MaTepHaJia N0 MaTeMaTHKe

OOyuenue ydeOHOMY mpeamery «MaremaThka» CTPOUTCS Ha CO3/IaHUA
ONTUMAJIbHBIX YCIOBUW JIJIsl YCBOEHHUS MPOrPaAaMMHOI0 MaTepHalia 00y4aroluMUCS C
311P. bonpiioe BHUMaHUE yIENsSeTCs 0TOOpY yueOHOTO MaTepraia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH MPU COXPAHEHUH OO01Iero 0a3oBOro YpOBHS, KOTOPBIN
JOJKEH 10 COAEPKAHUIO U 00beMY OBITh aAaTUPOBAHHBIM it oOy4vatouuxcs ¢ 3[1P
B COOTBETCTBUM C HX OCOOBIMH OOpa3oBaTelbHBIMU MOTpeOHOCTsIMU. Creayer
o0JierynTh OBJNIaJieHHe Marepuasiom oOyuatromumucs ¢ 3IIP mocpeacTtBoM ero
JE€TATbHOTO OOBSICHEHUS C CUCTEMATUUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKHU



B MPUMEHEHUW 3HAHUW, MCHOJB3ys MPUEMbl aKTyalu3aluud (BU3yajbHas OIMopa,
MaMsTKa).

[IpumepHas nporpamMma MpeayCcMaTpUBAET BHECEHHE HEKOTOPBIX M3MEHEHUIA:
yYMEHbIIIEHHE 00beMa TEOPETUUECKUX CBEJICHHUM, BBIHECEHUE OTACIBHBIX TEM WIIH
LEJbIX Pa3/iesioB B MaTepUabl sl 0030pHOr0, 03HAKOMHUTEIbHOTO N3YUYEHHUS.

N3menenust nporpammsl B 5-9 Kiaccax

Mamemamuxka 6 5 u 6 knaccax

B 03HaKOMHUTENBHOM IUJaHE PEKOMEHAYETCS HW3YydaTh CIEAYIOIIHE TEMBI:
«Pumckass wymepanusa», «PaBubie ¢urypsy, «llunmuanp, xonyc, mapy», «Kyo»,
«IIpssmoyronsHbIN napauienenuneny, «llepemenienre no KOOpAUMHATHON MPSIMON,
«Mopaynb yucna», «UucinoBble NpPOMEXYTKH»; «Macmrad» (u3ydaercs B Kypce
«["eorpadus»); «M300paxkenne reomeTpuyeckux (Uryp Ha HEJIMHOBAaHHOM Oymare c
UCIOJBb30BAHUEM  LUPKYJsA, JIMHEHWKU, VYIrOJbHUKA, TpaHCHopTupa», «JlnunHa
OKpy)kHOCTHY», «llnomane kpyra», «llapamiensusie npsmeiey», «lleprneHauKyIspHbIE
npsimbie», «OceBasi U IEHTpaJbHAas CUMMETPUN» (M3ydaeTcs B Kypce I€OMETpHUH);
«beckoHeUHbIC TMEPUOUYECKHE JECATUYHBIE ApoOu. JlecsaTuyHoe NpUOIMKEHHE
OOBIKHOBEHHOU ApoOm» (M3ydaeTcst B Kypce ajireopsbl).

CnenyeT yMEHBIINTh KOJMYECTBO 4acOB Ha clienyrouue TeMbl: «PemeHue
JOTUYECKUX 3anau», «JlnmHa ortpeska», «lllkanbl», «PacnpenenuTenbHbll 3aKOH
YMHOKEHUSY, «3aMUCh MPOU3BEACHUS ¢ OYKBEHHBIMH MHOKUTEISIMIY, «[locTpoeHue
KoH(uUrypanui u3 yacted MpsSMON, OKPYKHOCTH Ha HEJIMHOBAHHOW W KJIETYATON
oymare», «Jlemurenu u kpatHbie. [Ipu3Haku genumocTtu», «Haumbomnpmmii oOmuit
JENUTENh U HauMeHblee obliee KpaTHoe. JennMMocTh CyMMBI U TIPOU3BEACHUS».
«IIpuBenenue npodu K HOBOMY 3HaMEHATeN0y, «HaxokaeHue yacTu 1eyioro 1 1eaoro
no ero 4actu». «OKpyrJieHHE NeCATUYHBIX apobei». «Pemenue 3amay mepedbopom
BCEX BO3MOXKHBIX BapuaHTOB». «(CocTaBieHnE OYKBEHHBIX BBIPAXKEHHUI O YCIOBHIO
3aiauny. BeicBOOOIMBIIIMECS YaChl MOYKHO MCIIOJB30BAaTh HA MIOBTOPEHKE (B HaYase U
KOHIIE Y4eOHOT0 rojia), Ha u3yueHue Hanbosee TPYIHBIX U 3HAUUMbBIX TeM: B V Kiiacce
— Ha pellIeHne YpaBHEHUH, IPUBEICHNE APOOH K HOBOMY 3HAMEHATEII0, YMHOKEHHUE U
JICNICHUE JECATUYHBIX Ipo0ei, u3mepeHwe yriaoB; B VI kjacce — neWcTBuUd ¢
MOJIOKUTENIbHBIMA M OTPULIATEIIBHBIMU YHUCIIAMU, PEIICHUE YPABHEHUH, CIOKEHUE U
BBIYMTAHHUE YUCEN, COACPKAIIUX IENYI0 U JPOOHYIO YacTh, HA YMHOKEHHUE U JICTICHHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMUTENBHOM IIJTAHE PEKOMEHAYETCA U3ydaTh CICAYIOIIUE TEMBI:
«ppaunonanbubie uncna. JlelictBuTenbHble ynciay, «CpaBHEHUE NEHCTBUTEIbHBIX
yuces, apudMeTHYecKue JACHCTBUS C JEUCTBUTEIBHBIMU udHMciaaMu», «HaxoxaeHue
MpUOTMKEHHBIX 3HAYEHUN KBajpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETHEN U YETBEPTOM CTENEHEN PA3IIOKEHUEM HA MHOKUTENNY, «DyHKIHA ¥
=vx u ee rpaduk», «l[lorpemrHOCTh W TOYHOCTH NPUONKEHUS», «UeTHBIE H
HeueTHble QYHKIMMY», «DyHKIMSA y=X"», «DyHKIUA y= ax’, ee rpadMK U CBOICTBA.
I'paduxu pyHkuuii y= ax? + N u y=a(x-m)?, «YpaBHEHUE ¢ ABYMs HEPEMEHHBIMHU U ETO
rpaduk», «['paduyeckuii crnocod pemieHusi CUCTEMbl ypaBHeHUi», «M300paxenue



YJICHOB apU(PMETUYECKON U T€OMETPUUECKON MPOTrPECCHIl TOUKaMU Ha KOOPAMHATHOM
IJIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAIBHBIN POCT. CII0XKHBIE IPOLIEHTHD.

CrenyeT yMEHBIINTh KOJWYECTBO YacOB Ha H3ydyeHHE TeM: «DopmynbDy,
«/lokazaTenbCcTBO TOXIECTB», «JIMHEHHOE ypaBHEHHWE C JBYMsI HEHU3BECTHBIMN,
«['paduk nuHEHHOTrO ypaBHEHMs C ABYMs MepeMeHHbIMUY, «['paduueckoe penieHue
JIMHEWHBIX YPAaBHEHUN U CHCTEM JIMHEMHBIX YpaBHEHMII», «CBOICTBAa KBaIpaTUYHOMN
GYyHKIUNY.

BricBoOoMBIIMECS 4Yachl PEKOMEHAYETCS MCHOJb30BaTh: JJIA  JIydllen
npopaboTKK Haubojee BaXKHbIX TeM Kypca: «Pemienuwe ypaBHeHuit», «Pemenue
CUCTEM ypaBHEHUI», «COBMECTHbIE JAEHUCTBUS C Apo0siMuy», «lIpuMeHeHne cCBONCTB
apu(pMETUYECKOro KBaJpaTHOIO KOpHSA»; Ha TMOBTOPEHHE, pEIIeHHE 3ajad,
npeoOpa3zoBaHUE BhIPAKEHUM, a TAK)KE Ha 3aKpeIieHe U3yUYeHHOI0 MaTepHaiia.

I'eomempus

CrenyeT OCHOBHOE BHUMAHHUE YJEIUTh NMPAKTUYECKOW HANPABIEHHOCTU Kypca,
UCKJIIOYMB U YNPOCTHB HauOOJee CIOXKHBIA JUIsi BOCHPHUSTUS TEOPETUYECKUIM
matepuas. Ha ypokax reomeTpum HEOOXOAMMO MAaKCUMalIbHO HCIOJIb30BAThH
HarJIsHble CcpeacTBa OOydeHHs, OOJbIle MPOBOAUTH MPAKTUYECKUX padboT cC
ydauiuMucs, pemath 3aj1aqu. CTpoUTh pelieHre 3aa4 Mpu MOCTOSHHOM 00pallleHuu
K HAarJsiTHOCTU — PUCYHKaM U 4epTeKaMm.

O3HakOMUTENBHO JaTh TeMbl: «TeopemMbl W J10Ka3aTelbCTBO. AKCHOMBI»,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAaHME U  E€JUHCTBEHHOCTH
NEPICHAUKYISApa K NpsMon», «MeTo reoMerpuyeckux Mect», «Meroa yaBoeHus
Menuanb, «Teopema Paeca u TeopeMa 0 IPONOPLUMOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroyibHUKay», «I3MeHeHne TPUTOHOMETPUUECKUX (DYHKIIHM MTPU BO3PACTAHUU
yriaay, «@opmynbl U1 pPaJAyCOB BIHCAHHBIX M OIMCAaHHBIX OKPYXHOCTEHN
IPaBUJIbHBIX MHOTOYTOJBHUKOBY», «YpaBHEHHUE MpAMOil», «/IBmxeHue», «CBoicTBa
INBHKEHUAY, «Teopema 0 IPOU3BEAECHUN OTPE3KOB XOpJ, TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOW.

CnenyeT yMEHbBIIUTh KOJWYECTBO 4YacOB Ha u3yyeHUe TeM: «CHMMETpHUYHbIE
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUNY, «lleHTpanbHas cUMMETPHsY,
«ITapannensubiii nepenoc», «IlloBopor», «IIpeobpazoBanue momodusa. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJa4d Ha IOCTPOEHUE C IOMOLIBIO
LAPKYJISI U JIMHEHMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTH», «Pemenne
TpeyrolbHUKOBY, «I[lomobue Gurypy».

BricBoOoAMBIIIMECS Yachl UCTIOJIB30BATh HA PELICHHUE 3a/1a4 U MOBTOPEHHUE.

Bepoamnocmo u cmamucmuka

B cBsi3u ¢ TeMm, YTO MaHHBIM Kypc BBI3BIBAET HAUOOJBIIME CIOXHOCTH IS
oOyuatoumuxcs ¢ 3IIP, cBs3aHHBIE CO CHUXEHHBIM YpPOBHEM pa3BUTHUS CIIOBECHO-
JIOTHYECKOTO MBILIUICHHUS, €r0 M3y4eHHE JOJDKHO CTPOUTHCS Ha 0a30BOM YpOBHE H
JOCTYIIHOM Ul YYE€HHMKOB MaTepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUThb
pasznenaM, CBA3AaHHBIMH C IIOBTOPEHHEM IPOMACHHOTO MATEpHUANIA, YBEJIWYUTH
KOJIMYECTBO YIPAXKHEHUW W 3aJaHUN, CBA3AHHBIX C MPAKTUYECKON NESITEIBHOCTHIO
00yYarOITHUXCS.



Heob6xogumo nepecMOTpETh COAEpKAHUE TEOPETHUECKOr0 Marepuaga MU
XapaKkTep €ro U3JI0KEHUSA: TEOPETUYECKUN MaTepuan MPENOJHOCUTHL B IpoLEecce
pellIeHus 3a7ad U BBINOJHECHUS 3aJaHUN HaIJIAJHO-IIPAKTUYECKOIO0 XapakTepa; He
TpeOOBaTh BBIBOJA M 3alIOMHUHAHMS CJOKHBIX (DOPMYJ, PEIICHHsS] HECTaHIApTHBIX,
TPYAOEMKUX 3a1aHui. P TeM cienayer u3ydyaTb B O3HAKOMUTEIBHOM ILIAHE.

[TpumepHas mporpaMMa IpeIoCTaBIsgeT aBTOPY padbodeii mporpaMMbl CBOOOTY
B pacIipe/IcICHUH MaTepuaja Mo 4eTBepTsIM (TpuMmecTpam). PactipenencHue BpemMeHn
HA W3Y4YeHHE TeM B TeUeHHE YYeOHOTO ToJa CaMOCTOSITENBHO OIpeneseTCs
o0pa3oBaTeIbHON OpraHU3aIUei 1 3aBUCUT OT OCOOCHHOCTEH TPYIIBI 00YJaIOIIIXCS
¢ 3I1P u ux ocoObIXx 00pa3z0BaTEIbHBIX TOTPEOHOCTEH.

IIpumepHbIe BUABI AeATeabHOCTH o0yuaromuxcs ¢ 3I1P, o0ycioBieHHbIE
0c00BIMH 00pa30BaTeJIbHBIMM NOTPEOHOCTAMY H 00ecneynBalouIue
OCMBICJIEHHOE OCBOEHHE COAeP:KAHNM 00Pa30BaHUA 10 MPeAMeTy
«MaremaTtuka»

Conepxanue BHJIOB JesTenbHOCTH oOyuarommxcs ¢ 3I1P ompenensiercss ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMHUMO MIMPOKO HCMOIB3yEMBIX B
OOII OOO o6mux a1 BceX 00ydYarIMXCsl BUIOB JCATEIBHOCTH CIEAYET YCUIIUTh
BUJIbI IEATEIILHOCTH cielM(DUIHBIC IS JaHHOW KaTerOpUHU JeTel, 00eCTIeYnBaOIINe
OCMBICJICHHOE€ OCBOCHHE COJIepKaHUs O0Opa3oBaHUA IO TPEAMETY: YCHUIICHUE
NPEIMETHO-MIPAKTUYECKON JEATEIbHOCT C AaKTUBU3ALUEH CEHCOPHBIX CHUCTEM;
YepeJOBaHUE BHUJIOB JEATEIBHOCTH, 3aJCHUCTBYIOIIUX Pa3JIMYHBIE CEHCOPHBIE
CHUCTEMBI; OCBOEHHUE MaTepHuaja C ONMOpPOH Ha aITOPUTM; «IIOIIAroBOCTh» B U3YUCHUU
Marepuasa; UCIoIb30BaHue JOMOJHUTEILHON BU3YyaJbHON OMIOPHI (CXEMBI, 1a0I0HbI,
OTIOpHBIE TAOJIMIIBI); PEUYEBOM OTUET O TIPOIECCe U PE3yJbTaTe JACSATEIbHOCTH;
BBHITIOJIHCHUE CIICIHMAIBHBIX 3aJaHUM, OO0ECIEeUNBAIONIUX KOPPEKIUIO PETYISIUU
y4eOHO-TT03HABATEIbHON JEATeIbHOCTH U KOHTPOJIb COOCTBEHHOI'O Pe3yJIbTaTa.

[IpumepHas TemaTHuecKass M TEPMHUHOJOTMYECKash JIEKCMKAa COOTBETCTBYET
OOII O0O0.

Jns oOyuatrommxcs ¢ 3I[IP cymiecTBEeHHBIM SBISIOTCS TPHEMBI PabOTHI ¢
JIGKCUYECKUM MaTepuajioM no mpeaMety. IIpoBoautcs cnenuanbHas padboTa Mo
BBCJCHUIO B aKTHBHBIN CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3yvyaeMble TEpMUHBI BBOASTCS Ha MTOJMCEHCOPHOM OCHOBE, 00s3aTe/IbHA BU3yabHAS
MO/ICPIKKA, aITOPUTMBI paOOTHI ¢ OTIPEICICHUEM, OITIOPHBIC CXEMBI IS aKTyalIn3aIlin
TEPMHUHOJIOTHH.

MecTo yueOHOr0 npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOIO 00I1ero oOpa3oBaHusi yueOHbIN mnpenmer «MareMmaTtuka
BXOJUT B TMpeAMETHYI obiacth «Marematnka u HMHPOpPMATHKa» U SABISIETCS
o0s13aTeNbHBIM JUTsl U3ydeHus. B 5-9 kiraccax ydeOHbIN penMer «MaTemaTukay



TPAJULIMOHHO M3YYaeTcsl B paMKax CIeAYyIOIMX Y4eOHBIX KypcoB: B 5-6 kiaccax —
kypca «Marematuka», B 7-9 kjaccax — KypcoB «AnreOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTHUKM M Teopuu BeposATHocTed) u «['eomerpusin. Hacrosimeilt mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN y4eOHbIN Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosimieit mporpammoii mperycMaTpuBaeTcsl BbIACIEHUE B y4eOHOM IUIaHE Ha
M3y4YeHHE MaTeMaTHKU B 5—6 Kilaccax S yueOHBIX YaCOB B HEJENIO B TEUEHUE KaXK0T0
roja o0yuyeHusi, B 7-9 kiaccax 6 yuyeOHBIX YaCOB B HEJIENIO B TEUEHUE KAXKIOT0 rojia
oOy4eHusl.

Copnepxxanue yueOHOro mnpeamera «MaremaTvka», TMPEACTABICHHOE B
[Ipumepnoit paboueit mnporpamme, coorBeTrcTByeT OI'OC OO0O, IIpumepnoi
OCHOBHOM 00pa30BaTEIbHOW IpOrpaMMe OCHOBHOro o0miero oOpa3oBaHUs,
[IpumepHON amanTUPOBAHHON OCHOBHOM 00pa3o0BaTeNbHOM MpPOrpaMMe OCHOBHOIO
oO1rero o0pazoBaHus 00YUAIOLIUXCS C 3aJIEPKKON MCUXUYECKOTO PA3BUTHA.

TemaTnueckoe IUIAaHUPOBAHHE  YYEOHBIX KYpCOB M PEKOMEHIyEeMOoe
pacnpenieeHue yueOHOTO BpEMEHHU ISl U3YyUYEHUs OTACIbHBIX TEM, MPEII0KEHHbIE B
HACTOSILIEN NMPOTPaMMe, HAaJI0 PaCCMaTPUBATh KaK NPUMEPHBIE OPUEHTUPBI B TOMOIIlb
COCTaBHUTEIII0 aBTOPCKOM paboueil mporpamMMbl U TPEXIE BCEro YUHUTEN0. ABTOP
pabouell mporpaMMbl BIIpaBe YBEJIMYUTH MPEAIOKEHHOE YHCIIO YYEOHBIX 4acoB Ha
TEeMBbI, TpeOyromue Oosiee ATUTENbHOrO u3ydeHus oOyuaromumucs c 3[IP, wunn
YMEHBIINTh KOJIMYECTBO YaCOB HA TEMbI, U3y4aeMble HA 03HAKOMUTEIBHOM YPOBHE.
JIOIyCTUMO TaxkKe JIOKaJIbHOE IIEpepaclpe/eliCHUe M IIEPECTAHOBKA 3JIEMEHTOB
COJEep)KaHUsl BHYTPU JaHHOro Kkiacca. KoiaumdecTBO MpoOBEpOUHBIX  padoT
(TeMaTU4eCKHl U UTOTOBBII KOHTPOJIb KAUECTBA YCBOCHUS yUeOHOI0 MaTepuana) U Ux
TUN (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCS Ha YCMOTPEHUE
yuutens. Takyke yuyuTeslb BIPaBe YBEIMUUTh WIK YMEHBIIUTD YUCIIO YUYEOHBIX YacOB,
orBeACHHBIX B [IpuMepHoii pabodeil mporpamMmme Ha 0000IIEHHE, ITOBTOPEHUE,
CUCTEMAaTH3allMi0 3HaHUM oOydwaromuxcsi. ENWHCTBEHHBIM, HO TNPUHIMIIHAIBHO
Ba)XHBIM KpPUTEpPUEM, SIBISETCS JOCTHXKEHHUE PE3yJbTaTOB OOYUYEHUS, YKa3aHHBIX B
HACTOSIIIIEN pOorpaMmmMme.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBaIAsA K OOYYCHHIO MaTEeMAaTHKE W IICJICHANPABICHHON IMO3HABATEIILHON
JCSATCILHOCTH;

NOBBINICHAE  YPOBHS CBOCH  KOMIIETCHTHOCTH  Y€pe3  IMPaKTHYECKYIO
JESATEILHOCTD, TPEOYIONIYI0O MATeMAaTUYSCKUX 3HAHUH, B TOM YHUCIIE YMEHHUE YUUTHCS
y APYTUX JIIOAEH;

CIIOCOOHOCTHh OCO3HABaTh CTPECCOBYIO CHTYAIIHIO, OBITH TOTOBBIM JICHCTBOBATH
B OTCYTCTBHE FapaHTHH yCIeXa;

cnocobHocTh oOy4warommxcsi ¢ 3[IP k oco3Hanuto cBouxX nePUIMTOB U
MPOSBIICHUE CTPEMIICHUS K UX MTPEOJI0JICHUIO;

CIIOCOOHOCTh K CAMOPa3BUTHIO, YMEHUE CTABUTH JOCTHKHMBIE IICITH;

YMCHHE pa3linyaTh ydeOHBIC CHUTYyallMH, B KOTOPBIX MOXXHO JCHCTBOBATH



CaMOCTOSITEJIbHO, W CHUTyalldd, T[J€ CJIEQyeT BOCIOJb30BaThCs CIPABOYHOM
nH(popMane Wik IpyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMU;
CIOCOOHOCTh IEPEHOCUTD MOJIYYEHHBIE B X0/I€ 00yUEHHUSI 3HAHUS B aKTYaJbHYIO
CUTyaIuio (Mpy pelIeHUH KUTECUCKUX 3aj1ad, TPEOYIOIMNX MaTeMaTUYECKUX 3HAHUN );
CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSAX W TMpaBUJIaX MPOBEICHUS
MPOMEKYTOYHOU U UTOTOBOM aTTECTALINU;
OBJIaJICHUE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

Osnadenue ynugepcaibHblMu y4eOHbIMU NO3ZHABAMETbHBIMU 0CUCHGUAMU:

yCTaHABIIMBATh  NPUYUHHO-CICJICTBEHHBIE CBS3M B XOJIE  YCBOCHUS
MaTeMaTHYeCKOTO MaTepuara;

BBISIBIIATH NEPUIIUT JAHHBIX, HEOOXOJUMBIX NJIi PEIICHUS MMOCTaBJICHHOU
3a/1a4H;

C TIOMOIIIBIO YUUTESI BHIOUPATh CIIOCO0 PEIICHHs] MaTeMaTHUECKOM 3a/1aun
(cpaBHUBATH BO3MOKHBIE BApUAHTHI PEIICHUSA);

NPUMEHATh M MPeoOpa3oBbIBATh 3HAKM M CHMBOJIBI B XOJIE€ pEIICHUS
MaTeMaTHYEeCKUX 3a]1a4;

yCTaHABJIMBATh UCKOMOE M JIAHHOE MPU PEIICHUH MaTeMaTHYECKON 3aa4H;

NOHUMATh U UHTEPHPETUPOBATH MHPOPMAIINIO PA3IMYHBIX BUJIOB U (HOpM
pPEACTaBICHUS;

WUTIOCTPUPOBATH pelllaeMble 3a]1a4u rpadnIecKUMU CXeMaMu;

3¢ (PeKTUBHO 3aTIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.

MOHUMATh U UCIIOJIb30BaTh MaTEMATHUECKUE CPEJICTBA HATISIIHOCTH (TpadukH,
auarpaMMbl, TaOJUIBI, CXEMbl W Jp.) [JIs WIUIIOCTpalluu, HHTEPIPETaIuH,
apryMeHTaIl1u.

Oesnaoenue YHUGEPCANIbHBIMU yueoHbIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHHU30BBIBATh Y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATECIBHOCTH C
YYIHUTEJIEM U CBEPCTHUKAMH B IIPOIIECCE PEIICHUS 3314,

B3aMMOJICHCTBOBATh U HAXOIUTh OOIIHE CTIOCOOBI padOoTHI; paboTaTh B IPYIIIIE:
HaxoJHUTh OOIllee peIIeHHe W paspeniaTtbh KOH(GIUKTHI Ha OCHOBE COTJIACOBAHMS
MTO3HIMHI B Y4ETa HHTEPECOB; CAYIIATh NapTHEPA; GOPMYITUPOBATH, APTYMEHTHPOBATh
U OTCTAaMBaTh CBOE MHECHUE;

IIPOTHO3MPOBATh BO3HHMKHOBCHUE KOH(JIMKTOB NPH HAJIUYHH PA3HBIX TOUCK
3peHHS W paspemarh KOH(JIMKTHI Ha OCHOBE y4éTa MHTEPECOB M TO3WIHMHA BCEX
YY9aCTHUKOB;

apTYMCHTHPOBATh CBOIO IIO3HMIIMI0O W KOOPAWMHUPOBATH €€ C TO3UIHUSIMHU
MapTHEPOB B COTPYAHUYESCTBE INPU BBIPAOOTKE OOIIEro pEImICeHWS B COBMECTHOMU
NEeSATCITHOCTH;

BBHITIOJIHSITE CBOIO 4YacTh pabOThI, JIOCTUTATh KA4eCTBEHHOT'O pe3yibTaTa M
KOOPJAMHUPOBATh CBOU JICUCTBUS C IPYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOCTO BKJIAJIa B OOITUI IIPOTYKT.



Osnadenue ynusepcanvbHolMu y4eOHbIMU PECYIAMUGHBIMU OCUCGUAMU:

CTaBUTh LIE€TU, BBIOMpPATh M CO3/AaBaTh aJTOPUTMBI JJisl pEUIEHUS y4eOHBIX
MaTeMaTUYeCKUX NpooIieM;

IUIAaHUPOBATh M OCYILECTBIIATH ACATENbHOCTb, HAINPABICHHYIO Ha pEIICHUE
3a/1ay UCCIIEI0BATENbCKOT0 XapaKTepa.

dopMynupoBaTh M YAEPKUBATH YyuyeOHYIO 3a7ady, COCTAaBJISATh IUIAaH H
MOCJIEJOBATEIBHOCTh JCHCTBUM;

OCYHIECTBIISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAMMbIE KOPPEKTHUBBI;

KOHTPOJIUPOBATH MPOLIECC U PE3YNbTAT yueOHON MaTeMaTuYecKon
NS TEbHOCTH;

aJIeKBaTHO OLIEHUBATh MPABWILHOCTD WU OIIKUOOYHOCTH BBINIOJHEHUS Y4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PelleHHUS;

CIMYaTh CHOCOO NEWCTBUSI U €ro pe3yJibTaT ¢ 3aJaHHBIM STAJOHOM C LEJbIO
0oOHapy’KeHUs OTKJIOHEHUH M OTJIIMUUNA OT 3TaJIOHA.

NOpeBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHUH y4eOHOU
3a/1auu;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyemblil pe3ysbTat
JEeSITENBHOCTH, OINPEACNSITh MO3UTHUBHBIE M3MEHEHHUS W HaIpaBlICHHs, TpeOyrolue
nanbHeuen paboTsl;

PEryIHPOBATH CIIOCOO BBIPAKEHUS SMOIUH.

INPEJMETHBIE PE3YJIbTATBI

PesynbpTaThl ocBoeHus ydeOHOro mpeamera «MartemaTuka (BKiIro4asi anreopy,
r€OMETPHUIO, BEPOSTHOCTh U CTATHUCTHKY)», pacHpelesieHHble MO TrojaM OOydeHus,
bopMyNHPYIOTCS 10 IPUHIIUITY J0OaBIEHUS HOBBIX PE3YIbTAaTOB OT I'0Jla K TOIY, YKe
Ha3BaHHBIE B IPEBIAYIINX IOJaxX MO3UIUH, KaK IIPABUIIO, IOCJIOBHO HE TOBTOPSIIOTCS,

HO YYMTBHIBAIOTCS (PE3yibTaThl OYEPEIHOrO0 TOJla MO YMOJIYaHUIO BKIKOYAIOT
pEe3yAbTaThI MPEABIIYIINX JIET).

I[TPUMEPHAS PABOYAS [TPOI'PAMMA YUEBHOTI'O KYPCA
«MATEMATUKA». 5-6 KJIACCBI

Hean nu3dyyeHus yueOHOro Kypca

[TpuopuTeTHRIMU LEAIMHU O0YUYEHHSI MaTeMaTUKE B 5—6 Kilaccax sIBISIOTCA:

" MpoaoDKeHHE (OPMHUPOBAHUS OCHOBHBIX MATEMATHYECKUX TOHSTHHA (YUCTIO,
BEJIMYMHA, TeoMeTpuueckast Gurypa), o0eCrnednBaromnuXx MPEeeMCTBEHHOCTh H
NEePCHEKTUBHOCTh MATEMaTUYECKOT0 00pa30BaHusl 00yUYarOIINXCS;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPYECKUX CIHOCOOHOCTEW 0O0ydarommuxcs c
3I1P, nmo3HaBaTenpHONM AKTUBHOCTH, MCCIEIOBATEIBLCKUX YMEHUW, MHTEpEca K
W3yYEHUIO MATEMATHKU;

* poxaBeaeHue ody4varomuxcs ¢ 3[1P Ha 1O0CTymHOM 71t HUX YPOBHE K OCO3HAHUIO



B3aUMOCBS3U MATEMATUKHU U OKPYKAIOIIETO MUPA;

* (popMupoBaHHe (QYHKIMOHAIBHOW MAaT€MAaTHUYECKOM TI'PaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTeMaTU4YEeCKHE OOBEKTHI B peabHbIX KU3HEHHBIX CUTYallUAX,
IIPUMEHSATh OCBOCHHBIE YMEHMS JUISl PELICHUsS NPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, HMHTEPIPETUPOBATH IMOJYYECHHBIE pE3yJbTaThl W OLEHMBAaTh WX Ha
COOTBETCTBHE MPAKTUYECKON CUTYAIINH.

OcCHOBHBIE JIMHUU COJEpKaHMUS Kypca MaTeMaTHKU B 9—0 Kiaccax —
apumeTHyecKas 1 TeoMeTprIecKasi, KOTOpble pa3BUBAIOTCS MapalIebHO, KaXaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJ[HA OT APYTOH, a B
TECHOM KOHTaKT€ U B3aUMOAECHCTBHH. Takke B Kypce€ NMPOUCXOIHUT 3HAKOMCTBO C
AJIIEeMEHTaMH aJIreOpbl U ONMUCATETbHOM CTATUCTUKH.

N3yuyenue apudmernueckoro Marepuana HayMHAETCS CO CUCTeMaTH3alud U
pa3BUTHA 3HAHUK O HATYpAJbHBIX YMCIAX, MOJYYEHHBIX B HadajdbHOW 1iKoje. [lpu
TOM COBEPIICHCTBOBAHUE BBIUUCIUTEIBHON TEXHUKU W (OPMHPOBAHHUE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTUEM BBIUYHUCIUTEIBHOW KYJIbTYPHI, B
YaCTHOCTU € OOYyYEHHUEM MPOCTEUIUM MpUEMaM NPUKUAKKA U OLIEHKH pe3ybTaTOB
BbIUKCIeHUH. M3ydueHne HaTypalbHbBIX YUCEN MPOJOIIKAETCA B 6 Kilacce 3HAKOMCTBOM
C HaYaJIbHBIMU NOHATUSMH TEOPUU JIETUMOCTH.

Hpyroit kpynHbIi OJ0K B COJEpKaHUHM apuU(PMETHUECKONU JTMHUU — 3TO APOOH.
Hauvaino u3yuenus oObIKHOBEHHBIX U JIECATUYHBIX Ipo0Oeil OTHECEHO K 5 kimaccy. 1o
HEepBbIl ATal B OCBOEHMM JpoOeH, KOorjna MpPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU
uaesMM, TOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JApoOeil B
HOJTHOM 00BbEME NPEIIECTBYET U3YUEHHUIO AECITUUHBIX APOOEH, UTO 1e1eco00pa3Ho
C TOYKM 3PEHUS JIOTUKU HU3JI0KECHUS YUCIOBOM JIMHUM, KOIJA IpaBWiIa IEUCTBUU C
JECSITUYHBIMU JpOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJIFrOPUTMaMHU
BBITIOJIHEHUS JAEUCTBUI C OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JE€CATUYHBIMU
ApOOSIMH PACHIUPUT BO3MOXKHOCTH JJII MOHUMAaHMs OOYYaIOUUMUCS MPUKIAJHOTO
IIPUMEHEHMs] HOBOW 3allMCU IIPU U3YYEHUU IPYTUX MPEIAMETOB U IIPU IIPAKTUYECKOM
ucronp3oBanuu. K 6 kiaccy OTHecéH BTOpPOM 3Tam B HM3YyYEHHH JpoOeH, rIe
IPOMCXOJUT COBEPIICHCTBOBAHNWE HABBIKOB CpPaBHEHMsI U MpeoOpa3oBaHUs JpOOeid,
OCBOCHUE HOBBIX BBIYMCIUTEIBHBIX AJITOPUTMOB, OTTAYNBAHUE TEXHUKHU BBIYUCIICHUH,

B TOM YHKCJIE 3HAYCHUH BBIPAKEHUMN, CONEPKAIMUX U OOBIKHOBEHHBIC, W JIECATUYHBIC
IpoOu, YCTAHOBIICHUE CBS3EH MEXIy HUMH, PACCMOTpPEHHE MPUEMOB PEIICHUs 3a1a9
Ha ApoOu. B Havane 6 ki1acca MpOUCXOIUT 3HAKOMCTBO C IMOHSATHEM IPOIICHTA.
Oc00EHHOCTHIO U3YYCHHS MOJOKUTEIBHBIX M OTPUIIATEIBHBIX YUCET SIBISICTCS
TO, YTO OHH TAK)KE€ MOTYT PaCCMaTPHUBATHCS B HECKOJIBKO 3TaroB. B 6 kiacce B Havaie
n3ydeHust TeMbl «l10OKHUTENBHBIE U OTPULIATENBHBIE YUCIA» BBIICIACTCS NOATEMA
«llenpie yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUILATEIbHBIMM YUCIAMH M
JNEUCTBUSAMU C TIOJOKUTEIbHBIMU W OTPHULATEIbHBIMU YHCIAMHU IPOUCXOIUAT Ha
OCHOBE COJIEP)KATENIbHOrO TMOAXO0Ja. OJTO TMO3BOJSET HAa JIOCTYIIHOM YPOBHE
[MO3HAKOMUTH YHYAIIUXCSI TPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATUSMH TEMBI, B TOM
yucjie W C MpaBWIaMH 3HAKOB TMPHU BBINOJHEHUHU apUPMETUUECKUX JACHCTBUIA.
N3ydeHne palMoHAIIBLHBIX YMCEN HAa 3TOM HE 3aKOHUUTCS, a OyJeT MPOJOJIKEHO B
Kypce anredpsl 7 Kjlacca, 4YTO CTAHET CJIEAYIOIIMM MPOXO0I0M BCEX MPUHIUITUATBHBIX



BOIIPOCOB, TEM CaMbIM pa3/ielIeHue TPYJHOCTEN 00JeryaeT BOCIpUsATUE MaTepuaia, a
pacnpeiesieHue BO BpEMEHH CIIOCOOCTBYET MTPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydyeHUM pemIeHUI0 TEKCTOBBIX 3alad B 5—O6 Kiaccax HCMOIb3YIOTCA
apugmeTnueckue Npueémsl perieHus. TeKCToBbIe 3a/1auu, pelaeMble Ipu 0TpadoTKe
BBIYMCIIUTENBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAKOTCA 3a4a4d CJICIYIOIINX
BUJOB: 3a/Jaud Ha [BWKEHHWE, Ha 4YacTd, Ha TOKYNOKH, Ha pabory u
IIPOU3BOJUTEIBHOCTh, HA NPOLEHTHI, Ha OTHOLIEHUS WU nponopuuu. Kpome Toro,
oOy4aromuecs: 3HaKOMSTCS ¢ NpUEMaMu pELIeHUs 3a7ad MepedopoM BO3MOXKHBIX
BAapUAHTOB, y4yaTcs paboTaTh ¢ HH(pOpMalKel, MpeCTaBIeHHON B popMe TabIUIl WU
IUarpamm.

B TIlpumepHoit paboueit mporpamMme MpeaycMOTpeHO (OpMUPOBaHUE
NPONEAEBTUYECKUX aNredpandyeckux npejcTaBieHnil. bykBa kak CMMBOJI HEKOTOPOTO
yyciaa B 3aBUCMMOCTM OT MAaTEMAaTHYECKOTO KOHTEKCTa BBOAMUTCS ITOCTEINEHHO.
bykBeHHasi CUMMBOJIMKA IIMPOKO HCIONB3YETCS MPEXIE BCEro s 3alucu OOLIuX
YTBEPKACHUNW U  TpeIoKeHu, (opMysl, B YACTHOCTU JJISI BBIYUCIICHUS
F€OMETPUYECKUX BEJIMYMH, B KAUYECTBE «3aMECTUTEIISD» YUCIIA.

B kypce «Marematukn» 5—6 KilacCOB IMpPEACTaBIICHA HarJIsiAHAsh T€OMETpus,
HanpaBJICHHAassT HAa  pa3BUTUE OOpPA3HOrO0  MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUsI, N300pa3uTEIbHBIX YMEHUN. DTO Ba)KHBIN ATall B U3YUYEHUU FEOMETPUH,
KOTOpPBIA OCYILIECTBIISIETCS HA HArJIAJIHO-IPAKTUYECKOM YpPOBHE, OINUpPAETCS Ha
HaTJIIHO-00pa3Hoe  MbIIUIeHHEe oOydarommuxcsa. bornbmas poiab  OTBOAUTCS
OPaKTUYECKON  NIESITENbHOCTH,  OMBITY,  OSKCHEPUMEHTY,  MOJEIUPOBAHHUIO.
OOyuaroluecss 3HAKOMATCA C TEOMETPUYECKUMU (UTYypaMu Ha TIUIOCKOCTH U B
OPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(MUTypalMsIMH, ydarcs H300pakaTb UX Ha
HEJIMHOBAHHOW M KJIeT4aTold Oymare, pacCMaTpPUBAIOT MX IpOCTeHIne cBolcTBa. B
npolecce W3YUYEHUsl HAIJISIIHOW T€OMETPUU 3HAHMS, TIOJydYeHHbIE 00YyYarolIMMUCs B
HaYyaJlbHOU IIKOJIE, CACTEMAaTU3UPYIOTCSA U PACIIUPSIOTCSL.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IMJlaHy B 5—6 Kjaccax HM3ydaeTcs HMHTETPHUPOBAHHBIN
npeamer «MaTemMaTuka», KOTOPBIA BKIIOYAaeT apudMETHUECKHil wmaTtepuan u
HaTJIATHYIO T€OMETPHUIO, a TAK)KE TIPOIEIEBTUICCKUE CBEIACHUS U3 alIreOphI, DIIEMEHTHI
JIOTHKY Y Hayaja OMKUCcaTeIbHON CTaTUCTUKHU.

VY4eOHbIl TIaH HA U3yYCHHE MAaTEMaTUKH B 5—6 Kilaccax OTBOJMT HE MeHee S5
y4eOHBIX YacCOB B HEJENIO B TEUCHHE KaXKJOro roja obydeHwus, Bcero He meHee 340
y4e0HBIX YaCOB.

Conep:xkanne yueOHOro Kypca (1o rogam o0yueHmsi)

5 KUIIACC

Hamypanvnole uucna u nyno
Hartypansnoe uwmcnmo. Psg mHarypampabix umcen. Ywucmo 0. M3o0paxenue
HaTypaJIbHBIX YUCEI TOUKAMU Ha KOOPAUHATHOM (UMCIIOBOM) MPSAMOM.



[lo3unmonnass cucrema CcUuCIeHUs. Pumckas Hymepayus Kak npumep
HeNO3UYUOHHOU cucmembl cuucieHust. JleCATHYHAs CUCTEMA CUMCIIEHHS.

CpaBHEHME HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYPAJIBHBIX YHMCEN C HYJIEM.
Cnoco0Obl cpaBHeHMs. OKpYIJIEHHE HAaTYPaJIbHBIX YUCEN.

CroxeHne HaTypaJIbHBIX YMCEIN; CBOWCTBO HYJS IIPU CIIOXKEHUH. BpluntaHue
KaK JieiicTBHe, 0OpaTHOE CJIOKEHHUIO. YMHOXKEHUE HATYpalbHBIX YHCEN; CBOMCTBa
HYyJIl U €IMHULBI IPU YMHOXXEHUH. JleneHue kak AeilcTBue, oOpaTHOE YMHOKEHHUIO.
KommonenTsl  nmeiicTBui, CBsI3b  MexAy HuMU. lIpoBepka  pesynbraTa
apumernueckoro nedctBus. IlepemecTuTenbHOE U COYETATENIbHOE CBOMCTBA
(3aKOHBI) CIOXKEHHUS U YMHOXEHUS, pacnpedeiumenvbHoe C80UCMB0 (3aKOH)
VMHONICEHUSL.

Hcnonb3oBanue OykB Jyisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(pMeTHUECKUX JICHCTBUA.

Jenumenu u kKpammuvle uwucia, pazloKeHWE HA MHOXUTENHW. IIpocteie u
cocTaBHble uucna. Ilpusnaxu derumocmu Ha 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTKOM.

Crenenp C HaTypaJbHBIM [OKa3aTeJeM. 3alUCh YHUCIA B BUIAE CYMMBI
Pa3psIHBIX CIAracMblX.

UucnoBoe BbIpaK€HHE. BpIYMCIEHUE 3HAYEHUN YHCIIOBBIX BBIPAKECHUN;
NOPSIOK  BBIMOJIHEHUA  JelcTBuil.  Mcnonp3oBaHMEe  OpU  BBIYUCICHUSX
NEPEMECTUTENBHOTO M COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHUS,
PACnpeoeumenbHo20 C8OUCMB8A YMHONCEHUSL.

podn

[IpencraBienne o JApobdM Kak croco0e 3amucH YacTH  BEJIUYUHBI.
OO6bikHOBEeHHBIE NpoOu. [IpaBuiibHBIE W HeTpaBUiIbHBIE ApoOu. CMelnianHas Apoob;

IpeJICTaBlIeHue CMEIIaHHOW IpoOU B BHJI€ HEMIPABUIILHOM JIPOOU U BbIICNICHUE LIETIOM
YacTH YMclia U3 HeMpaBWIBHOU apodu. M3o0paxenue apoOelt ToukaMu Ha YHUCIOBOM
npsimoii. OcHOBHOE CBOMCTBO npobu. Coxpawenue opobei. [Ipusedenue opoou x
Hoeomy sHamenamento. CpaBHEHUE APOOEH.

CrnoxeHrue M BBIUMTAHHE JIpoOeii. YMHOKEHHE U JACICHUE NpoOei; B3aMMHO-
oOpaTHbie Tpodu. Haxoocoenue yacmu yenoeo u yeno2o no e2o Yacmu.

Hecstuunast 3anuchk npoOeid. IlpemcraBnenue pecsaTHUHON npoOu B BUC
OOBIKHOBEHHOU. M300paxeHne AeCATUYHBIX IpoOel TOUYKaMH Ha YMCIOBOW MPSIMOM.
CpaBHEHHUE JECATUIHBIX IPOOEH.

Apudmernyeckue JAEUCTBUS C  JACCATHYHBIMU  npoOsmu.  Okpyenenue
oecsamuunvlx Opooel.

Pemenne TeKCTOBBIX 3a/1a4

Pemenune TekcTOBBIX 3a/1a4 apuMETHIECKUM CTIOCOO0M. Peuuerue 1oeuieckux
3a0au. Pewenue 3a0au nepebopom écex 603mMo4CHbIX 6apuarmos. VIcoap30BaHne IPH
peluieHnuy 3a7a4 TabJIUIl U CXEM.

Pemenne 3amau, coaepkammx 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIWYWHBL:
CKOpPOCTb, BpEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb. EJMHUIIBI N3MEPECHUS:
Macchl, 00BEMA, IIEHBI; PACCTOSIHUA, BPpEMEHHU, CKOPOCTU. CBsI3b MEXIY €AUHUIIAMHU
U3MEPEHUS KAXKI0N BEJIMUUHBI.

Pelienrie OCHOBHBIX 3aj1a4 Ha APOOH.



[IpencraBnenne JaHHBIX B BUJE TaOJIHII, CTOIOYATHIX AUATPAMM.

Harasianasi reomerpus

Harnsaasie mpeactaBnenus o Gurypax Ha miIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jy4, YroJi, JJOMaHasi, MHOIOYIOJIbHUK, OKPY>XHOCTb, Kpyr. Yroi. IIpsamon, ocTpslii,
TYIIO! U pa3BEPHYTHIE YIJIBI.

JlnvHa OTpe3Kka, METPUYECKHE SIUHHIIBI AIWHBL J[TMHA TOMaHOW, MEepUMETP
MHOTOYTOJIbHUKA. MI3MepeHne u moCTpoeHHE YIIIOB ¢ MOMOIIBIO TPAHCIIOPTHUPA.

Harnsgnele mpexactaBneHuss o ¢Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
NPSIMOYTOJIBHUK, KBaIpaT; TPEYTOIbHUK, O pagencmae uzyp.

N3o6paxxenune ¢uryp, B TOM 4Hcle Ha Kiertdarod Oymare. [locmpoenue
KOH@uaypayuil u3 wacmel Npsamou, OKPYICHOCMU HA HEIUHOBAHHOU U KIemuamotl
bymace. Vicionp3oBaHNEe CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJBLHUKA, KBaIpaTa.

[Inomane mpsAMOYrOJdbHHMKA W MHOTOYTOJBHUKOB, COCTaBIEHHBIX U3
NpSMOYTOJILHUKOB, B TOM 4Hcle (Quryp, m300pak€HHbIX Ha KIETY4aTOl Oymare.
EnvHUIBI n3MEepeHHs TUTOIIIA/IH.

Haenaouvie npeocmasnenus o npocmpancmeeHHulx ueypax: npamoy2onbHbiil
napainenrenuneo, Kyo, MHo202paHHuxu. M3zoopasicenue npocmeuuiux MHO202PAHHUKOS.
Pazeépmru xyboa u napannenenuneoa. Cozoanue mooenell MHO20CPAHHUKOS (U3
bymazu, npo8oIOKU, NIACMUIUHA U OD.).

O0vém npsamoy2obHo20 napaiieienuneda, Kyoa. EOunuyv usmepernus 006véma.

6 KJIACC

Hamypanbnvie uucna



ApudmeTtndyeckre ACHUCTBUS C MHOTO3HAYHBIMU HATYpPaJIbHBIMU YHCIAMU.
YucrioBble BbIpayKe€HUs, MOPSIIOK AEUCTBUI, NCIIOJIb30BaHUE CKOOOK. Mcnonb3oBanue
MPA BBIYUCICHUAX MEPEMECTUTEIBHOIO W COYETATEIBHOTO CBOWMCTB CIIOXKEHUS U
YMHOXKEHHUS,  pacnpedeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHBIX YUCEIL.

JlenuTenu M KpaTHBIC UYUCIA; HAUOOIbWUL 00wl Oelumens U HauMeHbulee
obuee kpamuoe. [lernumocms cymmbl U npousgeoenusi. Jlenenue ¢ 0CTaTKOM.

/Ipoou

OObIKHOBEeHHAs1 ApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHe apooOeit.
CpaBHeHue u ynopsimounBaHue Jpodeil. Perenue 3amauy Ha HaXOXJEHHWE YacCTH OT
[EeJOro M LEeJoro mo ero 4yacTu. JlpoOHoe uucio Kak pe3ynbTar JeeHUs.
[IpencraBnenue necITUIHOW JIpoOU B BHUJAE OOBIKHOBEHHOU IPOOM M BO3MOXXHOCTH
npeACTaBiIeHUs OOBIKHOBEHHOM 1IpoOu B BHE AecATUYHOHN. [lecaTuunbie npodu u
MeTpudeckasi cucrema Mep. Apudmernyeckue NeUCTBUS U YHUCIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMU U JIECATHYHBIMU IPOOSIMHU.

Otnomenue. Jlenenue B JaHHOM OTHONIIEHWU. Macwma6, TPONIOPIHS.
[IpuMmeHeHue mponopiuii Npy pelIeHUH 3a1a4.

[TousiTue npoiieHTa. BerunciaeHue mporeHTa OT BEJIUMYUHBI U BEJIMUYUHBI TIO €€
NpOIICHTY. BhIpakeHHe NPOLEHTOB ACCATUYHBIMU JpoOsimu. PemeHue 3amau Ha
NpOIEHTHI. BripakeHNE OTHOIICHUS BEJIUYMH B IPOIIEHTAX.

Ilonoscumenvuvie u ompuyamenvHsle Yucia

[lonoxuTenbHble W oTpulaTeNbHble yucna. Llenvle uncna. Moodyrs uucaa,
2eomempuyeckas uHmepnpemayus Mooynia uucia. W3o00paxkeHue uucen Ha
KOOpPJIMHATHOM NpsiMOU. Yucnoswvie npomescymku.

CpaBHeHue umcen. ApupmeTHdyecKue ACHCTBUS C TMOJOXKUTEIbHBIMU U
OTPULIATEILHBIMU YHCIIAMM.

[IpssMoyronibHast cuctemMa KOOpJIMHAT Ha IUIOCKOocTU. KoopauHatel TOYKHM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoeHune Todyek M GuUryp Ha KOOPAMHATHOU
IJIOCKOCTH.

bykeennvie gviparcenusn

[Tpumenenue OyKB IJisl 3aMMCH MAaTEMATHUYECKUX BBIPAKEHUN U TPEII0KEHUN.
CBoiicTBa apu(pMETHUYECKUX ACUCTBUN. bDyK6eHHble 6blpadicenus U UYUCTOBblE
noocmanogky. DByKBEHHbIE PaBEHCTBA, HAXO0XKICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmyibl; GOpMyIIBl IEpUMETPa M IUIOMIAAA MPSMOYTOJIbHUKA, KBajpaTa, 00béma
napannienenuneda u Kyoa.

Pewenue mexcmoguvix 3a0au

Pemenune TekcTOBBIX 3a/1a4 apuMETHIECKUM CTIOCOO0M. Peuuerue 1oeuieckux
3a0au. Pewenue 3a0au nepebopom 6cex 603MONCHBIX 8aAPUAHMOB.

Pemienne 3amaud, comepKammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYHUHBI:
CKOpPOCTb, BpEMS, pPACCTOSIHUE; 1IEHA, KOJMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM paboThl. EnuHUIBI M3MEpeHUs: MacChl, CTOMMOCTH; PAaCCTOSHHSI,
BPEMEHHU, CKOPOCTHU. CBA3b MEXKAY €AMHULIAMU U3MEPEHUS KaXK/I0W BEJTUUUHBI.

Pemenne 3amay, CBI3aHHBIX C OTHOLIEHUEM, TPOHOPLIMOHATBHOCTHIO BEJIMYMH,
MPOIICHTaMU;, PEIIEHUE OCHOBHBIX 3aJ1ay Ha JIpOOU U MPOLECHTHI.



Oyenka u npuKuoKa, okpyaienue pe3yibmamd.

Cocmasgnenue 6YKEEHHbIX GbIPANCEHULL NO Y CIIOBUIO 3A0AYU.

[IpencraBnenne AaHHBIX C MOMOMIIBI0 Tabmui u auarpamm. CrombuaTsie
AUarpaMMbl: 9YT€HUE U TIOCTpoeHHe. UTeHne KPYroBhIX Juarpamm.

Haznaonan zeomempus

Harnsaaeie mpeacTtaBneHus o Gpurypax Ha miIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4, YyTOJ, TIOMaHasi, MHOTOYTOJIbHUK, YeTHIPEXYTOJIBHUK, TPEYTOIbHUK, OKPYKHOCTH,
KpYT.

Bzaumnoe pacnonoscenue 08yx npsamuix Ha NIOCKOCMU, NAPAJLIEIbHbLE NPSAMUbLE,
nepneHoOuKyiapHovle npsmule. VI3MepeHHe PAaCcCTOSIHHIA: MEXIY ABYMS TOYKaMH, OT
TOYKH JI0 TIPSIMOI; JUTMHA MapIIpyTa Ha KBaJPaTHON CETKeE.

W3MepeHre W TIOCTPOCHHE YIJIOB C TMOMOIIBI0 TpaHCHOPTHpA. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYT'OJIbHBIN, TYIIOYTOJIbHBIN;
paBHOOEAPEHHBIN, PaBHOCTOPOHHHIA. YeThIpEXYTOIbHUK, IPUMEPBI
YeThIPEXYTOTLHUKOB. [IpAMOYTrONBHUK, KBaJpaT: HCIIOJIH30BAHHE CBOWCTB CTOPOH,
yTJI0B, TUaroHanei. Mzoopasicenue ceomempuieckux @ueyp Ha HeIUHOBAHHOU bymazce
C UCNONb308AHUEM YUPKYJIA, JUHEUKU, Y20abHUuKa, mparncnopmupa. Tloctpoenust Ha
KJIeT4yaToi oymare.

[TepumeTp MHOTOYTONBHUKA. [IOHATHE TUTOMATN PUTYPBI; € THHHUIIBI K3MEPCHUS
wiomaau. [pubmmkénnoe u3mepeHue mwiomaau Guryp, B TOM 4uciie Ha KBaJpaTHOU
ceTke. [Ipubausicénnoe uzmepenue ONUHbL OKPYHCHOCMU, NI0WAOU Kpy2a.

Cummempus: yeHmpanvHas, ocesds u 3epkaivhas cummempuu. [locmpoenue
CUMMEMPUUHBIX Dueyp.

Haenaouvie npeocmaenenuss o npocmpancmeenuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHyC, UYUIUHOp, wap u ceepa. Hzobpasxcenue
npocmpancmeeHuwvix gueyp. llpumepvl pazeépmox MHO202PAHHUKOS, YUIUHOPA U
konyca. CoszOanue mooenel NPOCMPAHCMBEHHbIX ueyp (U3 Oymasu, nposoJoKU,
NAACMUIUHA U Op.).

lonamue o6véma, eounHuysvl uzmepenus 00véma. OOBLEM NPAMOY20NbHOSO
napainenenuneda, Kyoa.

IIpumepHas nporpamMmma y4e0HOro npeamera «AJredopa». 7-9 kiaccsl.

[esn u3yyeHus y4e0HOro Kypca

AnreOpa SBISIETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOW IIMKOJBI: OHA
o0OecrieuynBaeT M3y4YeHUE APYTHX IUCHIUIUINH, KaK €CTECTBEHHOHAYyYHOTO, TaK H
T'YMaHUTApHOTO IIUKJIOB, €€ OCBOEHHWE HEOOXO0UMO ISl IPOJOJKEHHS] 00pa30BaHus U
B TOBCEJHEBHOW XU3HU. Pa3Butre y oOyyalomMxcs Hay4dHbIX NpPEACTaBICHUN O
MIPOUCXOKICHUN
U CYIIHOCTH ayredpamyeckux aOCTpakiuid, crnocode OTPaKeHHs MaTeMaTH4eCKOU
HAayKOW SIBIEHHM U MPOLECCOB B MPHUPOJE€ M OOIIECTBE, POJIM MaTEeMATHYECKOIO
MOJICIMPOBAHUSI B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO



HAYYHOTO MHPOBO33PEHHUSI U KAYECTB MBINUJICHHS, HEOOXOAUMBIX U1 aJanTalliy B
COBpPEMEHHOM LHM(PpoBOM obmiecTBe. M3ydeHue anreOpsl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHs  HaOmOgaTh,  CpaBHHUBAaTh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILIUICHHUS, criocoOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JIEHCTBUS M BBIBOIBI, (HDOPMYIHPOBATH
yrBepxaeHusa. OcBoeHHE Kypca anreOpbl O00eCIeuuBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYaroIUXCs: OHHM HCIONB3YIOT JEAYKTUBHBIE W WHAYKTHBHBIC
paccyxaeHusi, o00O0IeHHe W KOHKPETH3aluio, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenune anreOpe TpeanoiaraeT 3HAYUTENBHBIE O0BEM  CaAMOCTOSTEIHHOM
ACSTENPHOCTH  OOYyYaromMXcsi, TOITOMY CaMOCTOATENbHOE pEIIeHHe 3aaady
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aluell JeaTeIbHOCTHOTO IMPHUHIIHIA
o0y4eHusl.

B crpykrype mporpammbl ydeOHOTOo Kypca «Ainrebpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHHMMAIOT COJIepPKaTeIbHO-METOMMYEeCKHe NWHUM: «Yucna o
BBIUUCIICHUS»; «ANTeOpandecKkune BhIpaXKCHHUS»; «Y pAaBHEHUSI U HEPABCHCTBAY,
«Dynakmny. Kaxxnas u3 3Tux conepkareTbHO-METOINISCKUX JTMHUN pa3BUBacTCS HA
NPOTSDKEHUU TPEX JIET M3y4YeHHUsS Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasch U
B3aWMOJICUCTBYS C JPYTHMMHU €ro JIMHUSMHU. B X0Je M3ydeHus Kypca oO0ydaroniumcs
NPUXOTUTCST JIOTUYECKH pPacCyXIaTh, HCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3BIK. B CBSI3W € ATHM 11€71ecO00pa3HO BKIIOYUTH B MPOTpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIONINE BCE OCHOBHBIE Pa3/Iebl MATEMAaTHIECKOTO 00pa3oBaHus U
CIIOCOOCTBYIOIIME  OBJIAJCHUIO  OOyYalONUMHUCS  OCHOB  YHHBEPCAIBHOTO
MaTeMaTUIECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UYTO COJCPIKATECIHLHOM
U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJTeOpa» SIBISAETCS €ro MHTETPHPOBAHHBIN
XapakTep.

Conmepxxanne nuHHUA «YuWcia W BBIYUCICHUS» CIY)KAT OCHOBOW IS
JAJIbHEHIIIET0 W3YYCHHS MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTUYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHHSI IOJIb30BAThCS AITOPUTMAMH, a
TaKKe TPHOOPETCHHUIO MPAKTHYCCKUX HABBIKOB, HEOOXOIMMBIX JI TOBCEIHEBHOM
KU3HU. PazBuTHE MOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIBHBIMU U
UppalMOHATbHBIMU YUCIaMH, (POPMUPOBAHUEM MPEICTABICHUN O NEHCTBUTEIHHOM

yucie. 3aBeplIeHue OCBOEHUS YMCIOBOM JIMHUU OTHECEHO K CTapuIeMy 3BEHY OOIIEro
o0Opa3oBaHwUsI.

CopeprxaHue AByX anreOpandecKux JUHUN — « AreOpandecKue BIpaKeHUs» U
«YpaBHEGHHSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO y OOYJaAIONIUXCS
MaTEeMaTUYeCKOTO ammapara, HEOOXOAMMOTro IS PEeIIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX NPEAMETOB M IMPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. B OCHOBHOM MIKOJIE
y4eOHBII MaTepuan TPYNIUPYETCS BOKPYT palMOHAIBHBIX BBIpaXXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHHE MATEMATHKH KaK SI3bIKa JUJIA MTOCTPOEHUS MATEMATUUYECKUX
MOJIeNIeH, OMUCAHUsS MPOIECCOB M SIBIICHUU peadbHOro mMupa. B 3amaunm oOyueHus
anreOpe BXOJAT TaKKe JajbHEHIee pa3BUTHE aJTOPUTMHUYECKOrO MBIIUICHHUS,
HEOO0XOJUMOI0o, B YAaCTHOCTH, JJIi OCBOCHMSI Kypca WH(OPMATUKH, U OBJIAJCHUE
HaBbIKaMU JEYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanue CUMBOJIbHBIX (HOPM BHOCUT



cBOM cnenuduyeckuii BKIAJL B pa3BUTHE BOOOpa)XKEHHUs, CIOCOOHOCTEH K
MaTeMaTu4ecKOMy TBOPUECTBY.

Copnepxxanue (hyHKIMOHATBHO-TpaUUYECKON JIMHUM HALEJICHO HA IMOJIy4YeHUe
IIKOJIbHUKAMU 3HAHUU O (PYHKUHMAX KaK BaKHEHIIEH MAaTeMaTHUYeCKOW MOJENTH s
ONMMCAHMSI U UCCIENOBAaHUS Pa3HO-OOpa3HbIX MPOILIECCOB U SIBICHUI B MPUPOJE U
oOmecTtBe. M3yueHue 3Toro marepuana CnocOOCTBYET Pa3BUTHIO y OOYyHAIOIIMXCS
YMEHHS UCIOJIb30BaTh PAa3IMYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckre, BHOCUT BKJIaAg B (HOpMUPOBAHHE
IpeICTaBIEHUH O POJIM MaTEMAaTUKHU B PA3BUTUU LUBUIM3AIMHU U KYJIbTYpBHI.

MecTo y4e0HOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY TulaHy B /-9 Kiaccax wu3ydaeTcss Y4eOHBIM Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACpPKAHUS:
«Yucna ©  BBIYUCICHUS», «AJreOpandeckue BBIPDAKCHUS», «YPaBHCHHUA H
HEPABEHCTBa», « DYHKIIUNY.

VY4eOHbIN MaH Ha HU3ydeHue anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJACNIO B TEUEHHUE KaXJOro rojga oOydeHHs, BCErO 3a TpU roja
oOyuenust — He MeHee 204 yyeOHBIX 4acoB.

Conep:xxanue y4eOHOro Kypca (1mo rogam o0y4deHus)

7 KIIACC

Yucna u évluucnenus

PanmnoHnanbHbIe YnCIa

JIlpoOu OOBIKHOBEHHBIE W JICCSTHYHBIC, MEPEX0J OT OAHON (opMBI 3amucu
npobeit k gpyroi. IloHATHe palMoHAIBLHOTO 4YHWCIA, 3allliCh, CpaBHEHUE,
VOOpSAIOYUBAHUE  PAIMOHATIBHBIX  4Yucel.  ApuMeTHYeCKHue  JCHCTBUS  C
palMOHAJIbHBIMU 4YHCIIaMU. PermieHue 3aJay U3 pealibHOW MPaKTHUKW Ha 4YacTd, Ha

TPOOH.

Crenenbp ¢ HaTypaJdbHbIM IIOKa3aTelieM: OIpeJeNieHue, MNpeoOdpa3oBaHUE
BbIpa)KEHU HAa OCHOBE OMpPEEICHUS, 3aMUCh OOJBIINX YHUCEIL.

[IponieHTshI, 3anKcCh NPOLEHTOB B BUAE ApOOU U ApOOU B BHJI€ MPOLEHTOB. Tpu
OCHOBHBIE 3aJlaud Ha MPOIIEHTHI, PEIICHHE 3a7a4 U3 PeaTbHON MPAKTUKHU.

[IpumMeHeHue MNpPU3HAKOB  JEAMMOCTH, pa3l0KEHUE Ha  MHOXUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTHM, B TOM  4ucle T@psMmas W 0oOpaTHas
MPONOPIHUOHATLHOCTH.

Anzebpauueckue 8vlpaxcenus

[lepemeHHbBIE, YHCIOBOE 3HAYEHHUE BBIPAXKEHUS C NMEpEeMEHHOU. JlomycTrumblie



3HaueHUs1 nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIMYUHAMH B BUE
(opMyibl. Beruncnenus no gpopmynam.

[Ipeo6pa3zoBaHne OYKBEHHBIX BbIPAXKEHUH, TOXKAECTBEHHO PABHBIEC BHIPAIKEHUS,
npaBuia MpeoOpa3oBaHUs CYMM M IMPOU3BEICHUMN, MpaBUia PACKPBITUS CKOOOK H
MPUBEACHUS MOJOOHBIX CIIAaraeMbIX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OpHounensl 1 MHOrowieHbl. CteneHb MHoOrowieHa. CioKeHue, BbIYHUTaHUE,
YMHO>K€HHUE MHOTOWIeHOB. DopMyIbl COKpAIIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBbI U
KBaapar pazHocTh. PopMmysia pa3HOCTU KBaApaToB. Pa3nokeHHe MHOTOYJIEHOB Ha
MHOKUTEH.

Ypaenenusn

VYpaBHeHUe, KOpeHb YpaBHEHHUSA, NpaBWiIa MpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHCJIO KOPHEW JIMHEWHOrO
YpaBHEHHs, pellieHne JTUHEHHBIX ypaBHeHUI. CocTaBleHHE YpaBHEHUN MO YCIOBUIO
3aja4d. Pemenue TeKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 YPAaBHEHUM.

Jlunetinoe ypasnenue ¢ 08ymsa nepemennvimu u e2o zpagux?®. CucreMa IByX
JUHEWHBIX ypaBHEHUW C JBYMs TMEpEeMEHHbIMU. PellieHne cucteM ypaBHEHUM
croco0oM mojiIcTaHOBKU. [IpuMepsl perieHusi TEKCTOBBIX 3a7ad ¢ MOMOIIbI0 CUCTEM
ypaBHEHUM.

Koopounamut u cpagpuxu. @yuxyuu

Koopaunarta touku Ha npsMoi. UucnoBble MpoMexyTKU. PaccTosiHue MexIy
IBYMSI TOYKAaMH KOOPJIUHATHOM MPSMOW.

[IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. AGcuucca v opAMHATa TOYKU
Ha KOOpAWHATHOM TutockocTH. [Ipumepsl rpadukos, 3aganubix Gpopmynamu. UreHue
rpaduKOB peasbHbIX 32aBUCHMOCTEH.

[onsitue pynkimu. I'padux ynkumu. Croiicta GpyHkuwmii. JInneitHas QyHKIus,
e€ rpaduk. I'padux dyukun y = KX + b. I'paguueckoe pewrenue nunetinvix ypasrnenuil
U cucmem JUHEUHbIX YPAGHEHUL.

8 KJIACC

Yucna u eviuucnenusn

KBagpaTtHeiii kopeHb u3 uucna. Illowamue 00 uppayuoHaibHOM 4ucie.
Hecamuunvie npubaudicenus uppayuouaivHvlx yucen. CBOWCTBA apupMETHUECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSAM. [[eticmeumenibHble Yucad.

Crenens ¢ 1enbIM NTOKazaTeneM U e€ cporictBa. CTaHmapTHas 3aMKCh YUCTA.

Anzebpauueckue svlparxcenus

KBagpaTHbiil TpEXuiieH; pa3iaoKeHUe KBaApaTHOrO TPEXUIeHA HA MHOXUTEIU.

Anrebpanueckasi a1poO6b. OCHOBHOE CBOWCTBO aireOpanyecko IpoOwu.
CnoxeHue, BbIUUTAHHE, YMHOXEHHUE, JIeJiecHHe  anreOpandyeckux JapooOei.
PanrionanbHbie BBIpaXKEHUS U UX MpeoOpa3oBaHUeE.

Ypaeuenusn u nepasencmea



KBaapatHoe ypaBHeHue, (popmylia KOpHEH KBaApaTHOTO ypaBHEHUs. Teopema
Buema. PemieHue ypaBHEHUM, CBOAAIIUXCA K JIMHEHHBIM U KBaapaTHbIM. [Ipocteimue
IpOOHO-pallMOHANIbHBIE YPaBHEHUS.

I'pagpuueckas unmepnpemayus ypagHeHuil ¢ 08yMs NePEMEHHbIMU U CUCHEM
JIUHEUHBIX YPAaGHeHUlti ¢ O08yMs nepemeHHviMu. llpuMepbl pelieHus: CHCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Periennie TeKCTOBBIX 3a71a4 anreOpanyeckuM CriocoOOoM.

HuciioBele HEpABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OAHOM INEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JIMHENHBIX HEPABEHCTB C OJJTHOM IEPEMEHHOM.

Dynkyuu

[Honstue @ynkuu. O6macTh oNpeeaeHUus] 1 MHOKECTBO 3HaYCHUN (PYHKIUU.
CrniocoOsbl 3a1aHust QYHKIUH.

I'padux pynkuuu. Urenune cBoiicTB ¢pyHKUMU 1o e€ rpaduky. [Ipumeps
rpaduKoB GYHKIUNA, OTPAKAIOUIUX PeaTbHbIE MPOIECCHI.

OYHKIMK, ONKCHIBAIOIIME TNPSIMYI0 UM OOpaTHYI MpPOIOPLHMOHATIbHBIE
3aBHCUMOCTH, UX Tpapuku. Pymkmuuy = x2,y = x5,y =VX, y=Kk|x

I'paghuueckoe pewenue ypagnenuti u cucmem ypasHeHull.
9 KIIACC

Yucaa v BIYMCICHUSA

PanuonanpHble 4ucia, WppanMoOHAIbHBIE YHUCIA, KOHEYHbIE W OECKOHEYHbIE
JecATUYHbIE ApoOor. MHOXKECTBO ACHCTBUTEIBHBIX YMCEN, IEUCTBUTEIbHBIC YUCIA KaK
OECKOHEUHbIE NeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JICMCTBUTEIILHBIX YUCE U KOOPAUHATHOU MIPSMOM.

CpaBHEeHUE  [IEWCTBUTENBHBIX  4YHCeN, apudMeTUYecKue  JICUCTBUS  C
NEUCTBUTEIIbHBIMU YHCIAMM.

Pa3Mepbl OOBEKTOB OKpPYXaIOIIEro MHUpa, JIATEIbHOCTh IMPOIECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€nHoe 3HAYCHHE BEJMYMHBI, TOYHOCTHh NpuOMmKeHus. OKpyriieHue
yucell. [Ipuknika u oueHkKa pe3yiabTaToB BBIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneiiHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOASIMXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHUWN, CBOISAIIUXCSA K KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. lIpuMmepsl penieHHs: ypaBHEHUM TPETbeM W YETBEPTOU
CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTEIH.

Pemienrie n1poOHO-pallMOHANbHBIX ypaBHEHUW. PelleHne TEKCTOBBIX 3a7a4
anreOpanyecKuM METOOM.

VYpaBHeHHe ¢ JAByMs MepeMEHHbIMU W ero rpaduk. PemieHune cucrem AByX
JIMHEMHBIX YPAaBHEHHU C JByMs INEPEMEHHbIMHU. PellleHue cucrem ABYX YpaBHEHHIA,



OIHO M3 KOTOpBIX JHUHEHOe, a JApyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pelrienrie TEKCTOBBIX 3aj1au alreOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHoi. KBaapatHeie HepaBeHCcTBA. ['paduueckas
VMHTEPIPETALAs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKUUH

KBagpartnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoOpAMHATHI
BEPIIHMHBI TapadoJibl, 0OCb CHMMETPUHU NapadoJIbl.

I'padukn dynxumii: y = kx, y =kx + b, y =k/x, y=x3, y =Vx, y = [x| , # ux
CBONCTBA.

YucaoBble M0CI€10BATEILHOCTH M MPOIrPECcCHH

[lonsiTHE YMCIIOBOM  MOCIEAOBATEIbHOCTU. 3aJaHHUE TOCIEI0BATEIbHOCTU
peKyppeHTHOI opMynol u Gopmysoit N-ro wieHa.

Apudmernyeckas u reomerpuueckas mporpeccur. Dopmyiasl N-ro  uieHa
apu(PpMETUIECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300paxkeHne 4IeHOB apu(PMETHUECKON U T€OMETPUIECKON MPOrpeccuil TOUKaMu
Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEMHBI M 3KCIOHEHUUANIbHBIA poOcT. CIOXKHBIE
IIPOLICHTBI.

IIPUMEPHAS PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA
«"EOMETPUSA».7-9 KJIACCbI

Henau u3yyenusi yaedOHOro Kypca

O6mwme nenu uzydenus yuebHoro kypca «I eomerpusi» npeacrasiensl B [IOOI]
OOQO. Onu 3akioyarTCs, MPEKIE BCEro B TOM, YTO HA YypOKaX TIE€OMETpUU
OOydJaromMiiCsi  yYUTCS TPOBOJUTH JIOKA3aTENbHBIE  PACCYKIEHHUS, CTPOUTH
JOTUYECKUE YMO3AKIIOUEeHUs, JOKa3blBaTh MCTHUHHBIE YTBEPXKICHHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKJECHHS «OT MPOTUBHOTO», OTIUYATh
CBOICTBa OT MPHU3HAKOB, (opMynmHpoBaTh OOpaTHBIE yTBepXkjaAcHHSI. B oOydeHmn
YMEHUIO pacCykJaTh COCTOUT Ba)XHO€ BOCHUTATEIbHOE 3HAYEHUE U3YUYCHUS
r€OMETPUH, IPUCYIIEC UMEHHO OT€UECTBEHHON MaTeMaTH4eCKOM IIKOJIE.

Bropoii uenpi0 u3yyeHUs TEOMETpUU SIBISIETCS UCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MpU PEHICHUHU KaK MaTeMaTUYeCKUX, TaK W MPaKTUYECKUX 3ajaad,
BCTPEYAIOIINXCS B PEAbHOM )KM3HU. ITOMY COOTBETCTBYET BTOpPAsi, BHIUUCIUTENbHAS
JUHUS B WM3YYCHUU TEeOMETpUU B 1IKoje. i1 3TOro ydurtento peKOMEHIYeTcs
noAOUpaTh 3aJayu MPAKTHUYECKOTO XapakTepa il pacCMAaTPUBAEMBIX TEM, YUYUTh
00y4Jaroluxcs CTPOUTh MAaTEMAaTHUYECKHUE MOJICNIU PEaNIbHbIX KU3HEHHBIX CUTYAIU,



MPOBOJIUTH BLIYUCJICHUSI U OLICGHMBATh aJICKBATHOCTh MOJYYEHHOTO pe3yibTara.
KpaitHe BaxkHO TOAYEPKUBATH CBSI3U TE€OMETPUU C JPYTUMH TpeAMETaMH,
MOTUBHPOBATH HCIOJIB30BaTh OMPEACICHUS TeOMETPUUYECKUX (GUTYyp U TOHSTHUH,
JEMOHCTPUPOBAThH MPUMEHEHHUE MTOTYYEHHBIX YMEHUM B PU3HUKE U TEXHUKE. ITU CBSI3U
HauOoJiee IPKO BUIHBI B TeMax « TpUroHOMETPUYECKHE COOTHOIICHUS»,
u «Teopema Iludaropay.

MecTo y4e0HOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY TIulaHy B /-9 Kiaccax wu3ydaeTcss Y4eOHBIM Kypc
«["eomeTpuss», KOTOPBIM BKIIOYACT CIICAYIOIIAEC OCHOBHBIC pa3eibl COICPIKAHUS:
«["eomeTpuyeckre GUTypHl U X CBOUCTBaY, «I3MEpeHHE TEOMETPUICCKUX BETUUUHY,
«ITogoOue TpeyroJIbHUKOBY.

Y4eOHBIN JIaH MpeaycMaTpUBacT W3yYeHUE TeOMETpUHM Ha 0a30BOM YpOBHE,
UCXO/JIs U3 HE MeHee 68 yueOHBIX 4acoB B y4eOHOM T'OJTy, BCETO 3a TPH Tojia 00ydeHus
— He MeHee 136 Jacos.

Conep:xxanune y4eOHOro Kypca (1mo rogam o0y4deHus)
7 KIIACC

HavanpHble nonsTus reometpun. Touka, mpsiMasi, OTPE30K, Jyd. Yroia. Bunbl

yriaoB. BeprTukanbHble H cMexHble yriael. buccektpuca yrma. Jlomanas,
MHOTOyroJibHUK. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTD MPSMBbIX.

Cummempuunwle guzypul. Ocroenwle céoticmea ocesoli cummempuus. IIpumepsl
CUMMETPHUH B OKPYKAIOLIEM MHPE.

OcHogHble NOCMPOeHUsL ¢ NOMOWBIO YUPKYTISL U TUHEUKU.

Tpeyronsauk. BeicoTa, Meauana, OuccekTpuca, ux cBocTBa. PaBHOOSIpEHHBII
Y PaBHOCTOPOHHU TPEyroJbHUKU. HepaBEeHCTBO TpEyrojibHUKA.

CBolicTBa U MPU3HAKK PABHOOEAPEHHOTO TPEyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpHU3HAKK NapaJIeabHbIX NpsiMbIX. CyMMa yriioB TPEyroJibHHKA.
Bueninue yriabl TpeyrojbHHKA.

[IpssMoyrosibHbIA ~ TpeyroibHUK. CBONCTBO  MEAUAHbl  MPSIMOYTOJIBHOTO
TPEYroJbHUKA, MPOBEIEHHONW K runoTeHy3e. [Ipu3Haku paBeHCTBa MPSMOYTOJIbHBIX
TPEYroJbHUKOB. [IpMOYTONBHBINA TPEYroibHUK C yriioM B 30°.

HepaBeHcTBa B TEOMETPUM: HEpageHCm8o mpey20abHuUKd, HEPaBEHCTBO O JITTMHE
JOMaHOW, TeopemMa O OosblieM Yyrie u OOJbIIeH CTOPOHE TPEYrOJbHHKA.
[lepnenauKynsgp U HaKJIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yriia W CEpPeAUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyX HOCTb U KpPYT, XOp/ia U JUaMeTp, UX CBOMCTBa. B3anmMHoe pacnonoxeHue
OKpY)KHOCTH U TpsiMod. KacaTtenbHass W cekymas K OKpYXHOCTU. OKpYKHOCTb,
BIMCaHHAas B yroJl. BnucanHas u onucanHas OKpY>KHOCTH TPEYroJIbHUKA.

8 KJIACC



YeteipéxyronbHuky. IlapamienorpamMm, ero nmpusHakd U CBOMCTBa. YacTHbIE
Cllyyaud TapauiesiorpaMMoB (MPsIMOYTOJIBHUK, pOMO, KBaJpaT), MX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBONCTBA M IPU3HAKHU.
IIpssmoyronbHas Tpamnenus.

Memoo yogoenus meduanvl. Llenmpanvuas cummempust,

Teopema @aneca u meopema o nponopyuoHaibHvlx ompeskax. CpeHue TMHUU
TpPEYroJibHUKA U Tpaneuuu. [{enmp macc mpey20ibHUKa.

Ilooobue mpeyzonvnuxos, Koaghpuyuenm nooodus. Ilpuznaku noodobus
mpey2oabHukos. llpuMenenre nogo0us Mpu peleHur MPaKTUYECKUX 3a/1ay.

CpoiictBa miomajaeid reomerpudyeckux ¢uryp. Dopmynbl A IJIOLIATU
TpPEeYrojibHUKa, NapajuienorpaMma, pomba u Tpaneuud. OTHOIIEHHE IUIOUIaaei
NOJIOOHBIX QUTYP.

Boruncnenue miomanei TpeyroabHUKOB M MHOTOYTOJILHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemieHun
NPAaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrila NpSIMOYTOJbHOTO TpPEYrojbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpUroHOMETpUuecKrue QyHKIIUU YTI0B
B 30°, 45° u 60°.

BnucanHbIe U LIEHTpaJIbHbBIE YIUIbI, YTOJI MEXK]Yy KacaTE€IbHON M XOpJAOH. YTJIbI
MEXIY XOpJaMH M CEKyIIMMHU. BhucaHHbIE W ONHCAHHBIE YETBIPEXYTOJIBHUKHU.
Bzaumnoe pacrnonoxenue AByX okpyxkHocTeil. Kacanue oxpyxHoctei. OO6miue

KacaTeJbHbIE K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, kocunyc, tanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1E€CTBO. POPMYIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB. PelieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeobpazosanue moao6us. [Tomo6re coOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 MPOU3BEICHUN OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIHX, TEOpEeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, nnvuHa (MOIyJib) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, MPOTUBOIOI0KHO
HAaIPABJIEHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUU
HaJ BeKTopaMu. PasznokeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CkansipHO€ MNPOU3BEACHUE BEKTOPOB, MPUMEHEHHUE s
HaXO0XJICHUS JUIUH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHHS NPSIMOW U OKPYKHOCTH B
KOOpJAMHATAaX, IEPECEUCHUE OKPYKHOCTEW M NpsAMBIX. MeToa KOOpAMHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYrojabHUKH. JlIMHA OKpYKHOCTH. ['pagycHas u paauanHas
Mepa yria, BBIYMCICHUE JUIMH IyT OKpykHOCcTel. [nomans kpyra, ceKTopa, CermMmeHra.



JIBIOKEHHSI TIJIOCKOCTH U BHYTPEHHHE CHUMMETpUu (uryp (dJIeMeHTapHbIe
npeactasnenus). [lapannensubiii nepeHoc. [loBopor.

IHNPUMEPHASA PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» /-9 KJIACCbI

esin n3yyeHus y4e0HOro Kypca

B coBpemenHOM 11M(hpOBOM MUPE BEPOSTHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIIYI0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUYECKUX MPUIIOKEHUN, TaK U UX
posin B 06pa3zoBanuu. Kaxxplii yenoBeK MOCTOSHHO MPUHUMAET PELISHUs] HA OCHOBE
UMEIOIINXCS Y HETO JAHHBIX. A 11711 000CHOBAHHOTO MIPUHATHS PEUICHUS B YCIOBUSIX
HEJ0CTaTKa Wi U30bITKa WH(pOpManuu HEOOXOAMMO B TOM YHCIE XOPOIIO
chopMUpPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MBINIUICHUE. IMEHHO T03TOMY
OCTpO BCTaJla HEOOXOAUMOCTH CHOPMHPOBATH y OOYYAIOIMIMXCS, B TOM 4YHCIE
obyvaromuxcsa ¢ 3IIP, GhyHKIMOHAIBHYIO TPaMOTHOCTb, BKIIIOYAIONIYI0O B ceOsl B
KAueCTBE HEOThEMJIEMOW COCTABJISIIONIEH YMEHHE BOCIPUHUMAThL U KPUTUUYECKHU
aHAJM3UPOBATh MH(OpPMAIINIO, MPEJICTABICHHYIO B Pa3JIMYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIM  XapaKTep MHOTHUX pEAJbHBIX MPOLECCOB M  3aBUCUMOCTEM,
IPOU3BOAUTH MPOCTEUIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMU
NpUHIMIIAMHU cOOpa, aHalu3a U MPEICTaBICHUs JaHHBIX U3 Pa3jIN4HbIX cep KU3HU
oO0IIIeCTBa U TOCYIapCTBa MPUOOIIAET 00yUYaIOIIUXCS K 00IIECTBEHHBIM UHTEPECaM.

B crpykrype mnporpammbl yd4eOHOTO Kypca «BeposSTHOCTh M CTaTUCTHUKA»
OCHOBHOM IIKOJIbI BBIJIETIEHBI CIEAYIOLUIUE COAEPKATENbHO-METOAUYECKUE JTMHUH:
«IIpencraBnenue NaHHBIX U OMKUCATENbHAS CTATUCTUKA»; «BepOosSTHOCTEY; « D1E€MEHTHI
KOMOHWHATOpUKNY; «BBeneHue B Teoputo rpadoBy.

Conepxanue nunun «lIpeacraBineHre NaHHBIX U OMHMCATENbHAs CTAaTUCTHKA»
CITY)KUT OCHOBOH U151 (HOPMUPOBAHUS HABBIKOB pabOThI ¢ HHGOPMAILIUEH: OT YTSHHS U
WHTEpIpeTanuid HWHQOpPMAIlMU, TMPEJCTaBICHHOW B TaOmWIaX, HAa JUarpaMMax u
rpadukax 10 cOopa, TPEACTABICHHS ¥ aHalW3a JaHHBIX C UCIOJIb30BAaHUEM
CTAaTHUCTHYECKUX XapaKTEePUCTHK CPEIHMX W paccenBaHus. PaboTas ¢ IaHHBIMH,
oOyuarommuecst ¢ 3[1P ydatcst cuuThIBaTh U MHTEPIIPETUPOBATH JTaHHBIC, BHIABUTATH,
apryMEHTHpPOBATh W KPUTUKOBATh MPOCTEUIINE THUIMOTE3bl, PAa3MBIIUISATh HaJ
¢dakTopamMu, BBI3BIBAIONIMMU HW3MEHYMBOCTh, W OIICHMBATh WX BIUSHUE Ha
paccmMaTpuBaeMble BEJIMYMHBI U MPOLIECCHI.

NHTYynTHBHOE TPEACTABIECHUE O CIYYallHOM W3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIMHA CTAHOBUTCS MOTHUBUPYIOIEH OCHOBOW ISl M3YUYEHUS
TEOpHUH BeposiTHOCTEW. bonbiioe 3HaueHue s ooyyaromuxcsa ¢ 3P 3nech umerot
MPAKTUYECKUE 3aJlaHUsl, B YACTHOCTU OIBITHI C KJIACCHUYECKUMH BEPOATHOCTHBIMH
MO/JICIISIMU.

[lonsiTue BEpOSTHOCTM BBOJUTCS Kak Mepa MpaBAONOA00Us CIIy4ailHOTrO
coowrTus. [lpu n3ydenun kypca odydarommuecs ¢ 3[IP 3HakoMsATCS ¢ poCTEHIIUMU



METOJAaMH  BBIYMCIIEHUS  BEPOSATHOCTEW B  CIy4YalHBIX DJKCIEpUMEHTax C
PABHOBO3MOXXHBIMM  JJIEMEHTAPHBIMM HMCXOJAMH, BEPOSTHOCTHBIMUA 3aKOHAMH,
MO3BOJISIIOLMMU  CTaBUTh M peuaTh OoJiee CJIOXKHbIE 3agaud. B Kypc BXOOsT
HayaJbHbIE MPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX M HMX  YHUCIOBBIX
XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMHM  OIEpalMsIMU  HaJl MHOXECTBaMH,
paccMaTpuBalOTCsl TMPUMEpPhl MPUMEHEHUs IS pEIICHWS 3a7ady, a Takke
UCIIOJIb30BAaHUS B IPYTUX MAaTEMAaTHYECKUX Kypcax U yU4eOHBIX MpeIMeTax.

MecTo y4e0HOro Kypca B y4eOHOM IIaHe

B 7-9 kmaccax um3ydaercs Kypc «BepOSTHOCTh M CTATUCTUKA», B KOTOPBIA
BXOJAT pazaenbl:  «lIpeacraBieHne JaHHBIX W ONMUCATENIbHAS — CTATUCTHKAY,;
«BeposATHOCTBY; «DIIeMEHTBl KOMOMHATOPUKHY; « BBeIeHHE B TeOpHIO Tpad)oB».

Ha w3ydenwe naHHOTO Kypca OTBOAMT 1 y4eOHBIH Yac B HEACIIO B TEUCHUE
KaXXJI0ro roja oOy4eHwusi, Bcero 68 yueOHbIX yaca.

Conep:xxanune y4eOHOro Kypca (1mo rogam o0y4deHus)
7 KIIACC

[IpencraBienne NaHHBIX B BHUJE TaONHI], TUarpaMm, rpadukoB. 3arojHEHUE
Ta0JINII, YTEHUE U TOCTPOEHUE AUArpaMM (CTOJIOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
Urenne rpagukoB peanbHbIX MporeccoB. M3pneuenne nHdopmManum U3 guarpamMm u
Ta0JIUII, UCTIOJIb30BAHUE Y MHTEPIIPETAIIHS JaHHBIX.

OnucaTtenbHas CTaTUCTHKA: CpeAHee apu(pMETHUYEecKoe, MeAHaHa, pa3max,
HaumOoJbIllee W HaUMEHbIIEE 3HAaYeHUs Habopa 4YHUCIOBBIX JaHHBIX. [Ipumeps
CIy4allHOM U3MEHYHUBOCTH.

Cryuaiinwiii skcnepumenm (onvim) u ciaydatinoe codovimue. Beposmnocms u
yacmoma. Polib Manoseposmuuix u npakxmuyecku 00CMo8ePHbIX coObIMULL 8 NPUPooe
u 6 obwecmee. Monema u uzcpanbhas KoCme 6 meopuu 6eposmuocmet’.

I'pagh, eepwuna, peopo. Cmenenv eepuiunvi. Hucno pébep u cymmapuas
cmenenv eepuiur. Ilpedcmasnenue o ceéaswocmu epaga. Llenu u yukael. [lymu 6
epagpax. O6x00 epagha (dtinepos nyms). llpedcmasnenue 06 oOpueHMUPOBAHHOM

epaghe. Pewienue 3a0au c nomowwro epagos.

8 KJIACC

IIpencraBieHne TaHABIX B BUJIC TaOIUII, JUAarpamMM, TpauKoB.

MHOXECTBO, JJIEMEHT MHOXECTBa, IOAMHOXeCTBO. Omepanuu  Haj
MHO>KECTBaMU: 00BbEIMHECHHUE, TIepeceueHue, aonojHeHrne. CBoicTBa onepaiyii Hajl
MHO>KECTBAMH: MIEPEMECTUTEIBHOE, coYeTaTeJIbHOE, pacupeneuTeabHOoe,
BKItOUeHUsA. Mconb3oBanre rpadymIecKoro mpecTaBiICHNSI MHOXKECTB /ISl OTTMCAHUS
pEATBHBIX MIPOLIECCOB U ABJICHUMN, IPU PEIICHUM 3a/1a4.

H3mepenue pacceusanusi oauuwix. Jlucnepcusi u cmanoapmuoe OmMKIOHEHUE



YuCI08bIX HAOOPOS. [uazpamma pacceusanus.

DOneMeHTapHble COOBITUA  ciay4yaiiHOro omnbiTa. CiydaiiHble  COOBITHS.
BepostHocT coObITHI. OTBITE ¢ PABHOBO3MOXKHBIMU JJIEMEHTAPHBIMHU COOBITHSIMH.
Crnydaiinbrii BBIOOp. CBS3b MEXKY MAJIOBEPOSTHBIMU M TTPAKTUICCKU JTOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIIECTBE U HAYKeE.

Hepeso. Csoticmea 0epesbes: eOUHCMBEHHOCMb NYMU, CYUWeCmB8o8anue sucaiell
BEPUIUHDL, CBA3b MEJHCOY YUCIOM Bepulur U duciom péodep. Illpasuno ymHoodicenus.
Pewenue 3a0au ¢ nomowwro epaghos.

IIpomusononoscnvie cobvimus. Juaepamma Dinepa. Obvedunenue u
nepeceuenue  coovimuil.  Hecoemecmuvie  codovimus.  Dopmyra — clodceHus
geposmuocmell. Ycnosnas eeposmuocme. Ilpasuno ymuooicenusn. Hezasucumoie
coovimus. I[lpedcmasnenue sxcnepumenma 6 6ude Oepesa. Pewenue 3adau Ha
Haxoodicoenue BepossMHOCMel ¢ NOMOwbI0 0epesd CAYYAUHO20 IKCHepUMeHma,
ouazpamm Jiinepa.

9 KUIIACC

[IpencraBnenne MaHHBIX B BUJIEC TAOJUIl, AUArpaMM, rpadukoB, WHTEPIpETAIUS
naHHbIX. UTeHue 1 mocTpoeHue TabJInIl, TUarpaMm, rpaduKoB M0 PeaIbHBIM JTaHHBIM.

[lepecranoBku u (daxtopuan. CoueraHus U YHUCIO coueTaHu. TpeyroiabHUK
[Nackans. Pemenue 3aay ¢ HCOAb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposiTHOCTh. CiydallHbI BBIOOp TOYKM U3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Ucnbitanue. Ycnex u Heynada. Cepus ucnbITaHuil A0 nepBoro ycmnexa. Cepust
ucnbiTanuii bepayu. BeposTHOCTH cOOBITHIT B cepuu UCTIBITAaHUK bepHyuu.

CiyuaiiHasi BeJIMYMHA M pacHpeieieHHe BeposATHOCTEH. MareMaTthudeckoe
oxxkuaanue u aucnepcusi. [I[puMepsl MaTeMaTUUYECKOTO OKUIAHUSA KAK TEOPETUUYECKOTO
CpPEIIHEr0 3HAYCHUS BEIMYMHBL. MaTeMaTuyeckoe OXUIaHUE U JTUCIECPCHUS CIyYarnHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHyum».

[lonsiTue o 3akoHe OonblINX yucen. M3MepeHue BeposiTHOCTEN ¢ MOMOIIbIO YaCTOT.
Ponb 1 3HaYeHME 3aKOHA OOJBIINX YUCEN B IPUPOJIC U 00IIIECTBE

IIpumMepHbIEe KOHTPOJIBbHO-U3MeEPHUTEIbHbIE MATEPUAJIbI

[IpoBeneHrue OLEHKUM JOCTHKEHUW IJIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUS
y4e0HOTO MpeaMeTa MPOBOIUTCS B (hOPME TEKYIEro U PyOSKHOTO KOHTPOJISI B BUJIC:
KOHTPOJBHBIE PAOOTBI, CAMOCTOSITENbHBIC pPa0OTHI, 3a4eThl, MaTeMaTHYECKHE
JTUKTAHTBI, TpPAaKTUYeCKue pPaOOThl, MHUCHMEHHBI OTBET TO WHAWNBUIAYaTbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

s oOyuaronuxcst ¢ 311P Bo3M0OkHO M3MeHeHne (POpMYJIUPOBKH 3aJlaHUil Ha
«TIOILIArOBYIOY, aJaNTallMI0 IIPe1jiaraeMoro o0y4aroneMycs TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepualia: HCMHOJb30BAHUE YCTHBIX WU MHCHBMEHHBIX HHCTPYKIHUMH,



YOPOUIEHUE JIMHHBIX CIOKHBIX (DOPMYIMPOBOK MHCTPYKIUH, pEIIEHUE C OMOPOM Ha
JITOPUTM, 00pa3el, UCTIOIb30BAHKUE CIIPABOYHON MH(OpMaLUN.

Marematuka
5 KJacc

Kontponbsnas padora Ne 1. Tema. HarypanbHble uncna.

Kontponbsnas pabora Ne 2. Tema. [IelicTBUS ¢ HaTypadbHBIMH YKCIAMHU.

Kontponsnas padorta Ne 3. Tema. Mcnons30Banue CBOMCTB AeUCTBUM TTPU
BBIYHCIICHUAX.

Kontponbnas pa6ota Ne 4. Tema. Yriabl © MHOTOYTOJIbHUKH.

Kontponbsnas pabora Ne 5. Tema. JlenuMocTb unces.

Kontponbshas padora Ne 6. Tema. OObIKHOBEHHBIE APOOH.

KonTtponbshas padora Ne 7. Tema. CnoxxeHue U BBIYMTaHHUE IPOOEii.

KonTtponbshas padora Ne 8. Tema. YMHOXKEHUE U ieTieHUE APOOEii.

Kontponbsnas padorta Ne 9. Tema. Jlecsituunbie npodu. CpaBHEHUE AECATUUHBIX
TPOOEH.

KontponbHas pa6ota Nel0. JIeiicTBUS C IECATUIHBIMHU APOOSIMH.

KonTtponbshas padora Ne 11. Tema. MtoroBast KoHTposibHast padboTa.
6 kiacc

Kontponbshas padora Nel. Tema. [lenumMocTb HaTypadbHbBIX YHCEIL.

Kontponbuas padora Ne2. Tema. OObikHOBeHHas J1poOb. OCHOBHOE CBOHCTBO
poowu.

Kontponwsnas pabota Ne3. Tema. OtHomienue. [Iponopiiusi.

Kontponshnas padora Ne4. Tema. [IporieHT.

Kontponwsaas padora Ne5. Tema. UerbipexyronpHuk. @opMyIbl mepuMeTpa u
IUIOILAIN MPSAMOYTOJIbHHKA.

Kontponsnas pabora Ne6. Tema. IlonoxxkuTenpHble W OTpHUIATENIbHBIC YHCTA.
CpaBHEHUE MOJIOKUTEIBHBIX U OTPULIATENIBHBIX YUCET.

Kontponesnas pabora Ne7. Tema. CriokeHre U BEIYMTAHHUE TOJIOKUTEIBHBIX U
OTPULIATENBHBIX YUCET.

KonrtponbsHas pabora Ne8. Tema. YMHOKEHHE U JCICHUE MOJOKHUTEIBHBIX U
OTPULATENIBHBIX YHCE]L.

Konrponenas pabora Ne9. Tema. IIpsmoyronpHass cucTeMa KOOPAHMHAT.
JnarpaMmel.

Kontponbsnas pabora Nel(. Tema. ToroBast KoHTpoJibHast paboTa.

Auare0pa
7/ KJaace
Kontponenass pabora Nel. Tema. Apudmerndeckune aecTBUS €
palMOHAJIBbHBIMU YHCIIAMH.
KontponbHas pabota Ne2. Tema. CTeneHb ¢ HaTypalbHbIM MOKA3aTEJIEM.
Konrtponbhas padora Ne3. Tema. BykBeHHbIE BbIpaKEHHUS.
Konrtponbhnas padora No4. Tema. MHOTOUJIEHBI.
Kontponbhas padota Ne5. Tema. opMyiibl COKpaILIEHHOTO YMHOKEHHS.



Kontponbnas pabota Ne6. Tema. JIuneiliHoe ypaBHEHHE C OJTHON MTEPEMEHHOM.
Kontponbsnas padora Ne7. Tema. CucteMbl JINHEWHBIX YPAaBHEHUU.



Kontponbnas pa6ora Ne 8. Tema. Koopaunatsl u rpaduku.
Kontponbsnas padora Ne 9. Tema. [lonsitue pynkuuu. JIuneitnass pyHkuus.
KonTtponpsnas padorta Nel0. Tema. UToroBast koHTposibHas paboTa.
8 Kki1acc
Kontponesnas pabora Nel. Tema. KBagpatHbiii kopeHb. ApudmeTndeckuii
KBaJ{paTHbI KOPEHb.
Kontponenas pabora Ne2. Tema. CremeHp ¢ 1enbIM IOKa3aTeseM.
CrangapTHbIN BUJ YKCIIA.
Kontponwnas pabora Ne3. Tema. AnreOpamueckas apoOb. CokpailleHue
TpOOeH.
KonTtponbsnas padora Ned. Tema. JleiicTBus ¢ airedpanyeckKuMu JIpoOSIMH.
KonTtponbsnas pabora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
Kontponwnas padota Ne6. Tema. YpaBHeHUs, CBOMSIIMECS K KBaJPATHBIM.
TexcToBbIe 337241, CBOJSLINECS K KBAAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctemsl ypaBHEHUH.
Kontponbsuas pabota Ne8. Tema. UucaoBbie HEpaBEHCTBA U MX CBOMCTBA.
Kontponbshas pabora Ne9. Tema. CucteMbl HEPABEHCTB C OJIHON EPEMEHHOM.
Kontponbsnas padora Ne 10. Tema. @ukunu. yucioBbie GyHKIUH.
KonTtponbsnas pabora Nell. Tema. UToroBast KoHTpoJsibHas padboTa.
9 knacc
Kontponwnas padora Nel. Tema. Uucsa v BEIYUCICHUS.
KontponbsHas pabota Ne2. Tema. YpaBHEHUS ¢ OJTHON TTEPEMEHHOM.
Kontponsnas padora Ne3. Tema. JIpoOHO-paliioHaIbHBIC YPaBHEHHS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH C ABYMs IEPEMEHHBIMHU.
KontponbHas pabota Ne5. Tema. JIuneliHple HEpaBEHCTBA ¢ OJTHON TIEPEMEHHOM.
Kontponbsnas pabora Ne6. Tema. KBanpaTHsie HepaBeHCTBA.
Kontponwshas pabora Ne 7. Tema. KBaapatuunas GyHKIIUS U €€ CBOMCTBA.
Kontponbshas pabora Ne 8. Tema. Apudmernueckast mporpeccusi.
Kontponshas pabora Ne 9. ['eomerpuueckas nporpeccusi.
Kontponbsnas pabora Nel(. Tema. UToroBast koHTposibHas paboTa.

I'eomerpus
[/ KJaace

KontponsHass pab6ora Nel. Tema. OCHOBHBIE T€OMETPHUUYECKHE CBOWCTBA

MpOCTEUITUX PUryp.
Konrtponbhas padota Ne2. Tema. CMeKHbIE U BEpTUKAIbHBIC YIJIbI.
Kontponbnas pabota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYrOJIbHUKOB.
Kontponbsnas pabora Ned4. Tema. PaBHOOEIpEHHBIN TPEYTOIHHHUK.
KonrtponbHas pabota Ne5. Tema. [lapannenbHbie npsiMbIe.
KontponbHas pabota Ne6. Tema. Cymma yriioB TpeyroiabHUKA.
Kontponsnas paborta Ne 7. Tema. OKpyXHOCTb U KPYT.
Kontponbhnas padora Ne6. Tema. UiTorosast KoHTpoJibHasi paboTa.

8 kiacce
Konrtponbhnas padora Nel. Tema. UeTbipeXyroibHUKH.



KonTtponbsnas padora Ne2. Tema. Cpeansist auHus Tpeyroibuuka. Cpeauss

JIMHUA TparCuuu.

KontponbsHas padora Ne3. Tema. Ilnomans TpeyroyibHuka,
napasuienorpamma. Konrponsnas padota Ned4. Tema. [lnomaas mnogoOHbIx
duryp.

KontponbHnas padota Ne5. Tema. Teopema I[ludaropa.

Kontponbsnas padora Ne6. Tema. YTibl B OKpYKHOCTH.

Kontponbsnas pabora Ne7. Tema. IToroBast KOHTpoJIbHAs

paboTta

9 kiaacce

Kontponbsnas padora Nel. Tema. Penienue TpeyrojabHUKOB.
KonTtponbsnas padota Ne2. Tema. [Inomanu TpeyronbHuKa,
yeTblpexyrojbHuka. KontponbsHas padota Ne3. Tema. Bektopsl.
Kontponbshas padora Ned. Tema. JlekapToBbl KOOpAUHATHI Ha
miockocTu. KonrponbsHas pa6ota Ne5. Tema. IIpaBuiibHbIC
MHOT'OYT'OJIbBHUKH.

Kontponbshas pabora Ne6. Tema. [Tnomans kpyra u ero 4acteu.
Kontponbshas pabora Ne7. Tema. Ttoropast KoHTpoJibHasI paboTa.

BeposATHOCTH U CTATUCTHKA

7 K
Ja
cc
Konrponsnas pa6ota Nel. Tema. [IpencraBienue
nanHbiX. KonTponbehas pabora Ne2. Tema.
OnucarenbHas cratuctuka. KontponbHas padora Ne 3.
Tema. CnydaitHasi U3BMEHUHUBOCTb.
Kontponwshas pabora Ne 4. Tema. BeposiTHOCTh M yacTOTa CIy4ailHOTO
COOBITHSI.
8 kiacc
KonTtponsnas padora Ne 1. Tema. MHokecTBa.
Kontponbsnas pabora Ne2. Tema. BeposiTHOCTB ciydaitHOTO
coObrtus. Koutponbshas padora Ne 3. Tema. Ciyqaitabie
COOBITHSI.
9 kiace

KontponbHas padota Ne 1. Tema. DrnemMeHThI
komOuHaTopuku. KontponsHas padota Ne 2. Tema.
Hcneitanus.

KontponsHas padora Ne 3. Tema. CiryuaitHast BeTMYHUHA.

OcBoenne yueOHOro kypca «MartemaTuka» B 5—6 Kjiaccax OCHOBHOM

IIKOJBl  JOJDKHO OOecrneurBaTh JOCTHKEHUE CIEAYIONIUX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:



5 KJIACC

Yucna u evivucnenus
OpueHTHPOBATHCA B MOHATHUSIX U ONIEPUPOBATH HA 0a30BOM YPOBHE
TEPMHUHAMM,CBSI3aHHBIMU C HATYPAJIbHBIMHU YUCIIaMH, OOBIKHOBEHHBIMH U
JNEeCATUYHBIMU JPOOSIMHU.

CpaBHUBaTh W YHNOPSJOYMBATH HATypajbHbIE 4YHWCIA, CPAaBHUBATH B
MpoCTENIINXCITyqasiX OOBIKHOBEHHBIE IPOOH, IECSITUUHBIE TPOOH.

CooTHOCUTHL TOYKY Ha KOOPJAWHATHOW  (YUCIIOBOM) TMpsSIMOUA  C
COOTBETCTBYIOLIUM €1 YMCIOM M M300pakaTh HaTypaJbHbIE YMCIAa TOYKAMU Ha
KOOPJMHATHOM (YMCIIOBOM )IPSIMOIA.

Boinonusate apudmernueckue AEUCTBUS C HATypalbHBIMU YHUCJIaMU, C
OOBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIITUX CITydasiX.

BoeinonHaTh  mpoBepKy,  MPUKHUAKY  pe3yJbrara

BbIuKCIeHUN. OKpYTJIATh HATYpaJIbHbIE YHCIIA.

Pewenue mexcmoswix 3a0au

PemaTte TekcToBBIE 3amauM apU(PMETUUYECKHM CIIOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOro IMepedopa BCeX BO3MOXKHBIX BapHaHTOB (IIpHU
HEOOXOJIMMOCTH C HAMPAaBIIAIOIIEH TOMOIIBIO).

Pematpe 3amaum, conepkaiire 3aBUCUMOCTH, CBS3BIBAIOIINE BEITMYHHDI:
CKOpPOCTb, BpeMs, pacCTOSHUE; II€Ha, KOJWYECTBO, CTOMMOCTb (TIpH
HEOOXOIMMOCTH CHUCIIOJIb30BAaHUEM CITPABOYHON MH(POPMALIHH).

Hcnonb3oBaTh KpaTKue 3aluCH, CXEMbI, TaOJHIIbI, OO0O3HAUYECHHS IPHU
pEIIeHUH 3a/ad.

[lonb3oBaThCS OCHOBHBIMU E€AMHUIIAMU HW3MEPEHUs: II€Hbl, MAacChl;
PaACCTOSIHHSI, BpEMEHH, CKOPOCTH; BBIpAXKaTh OJHU CJIWHMIIBI BEJIUYHHBI Yepes
npyrue (Ipu HeoOX0MMOCTH ¢ OTIOPOM Ha CIPABOYHYIO HH(GOPMAIIHIO).

N3Bnekars mHGOpMAIIMIO, MPEICTABICHHYI0 B TaOJNHIE, HA CTOIO0YATOU
auarpaMmMme, MHTepIPEeTUPOBATh MIPEACTABICHHBIE IaHHbIE, UCTIONB30BaTh JaHHBIC
NPUPEIICHUY 3a]1a4.

Haznaonan zeomempusn

[Tonb30BaThCs TEOMETPUUYECKUMH MOHITUAMH: TOYKa, MOpsiMas, OTPE3OK,

yd,

YTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBoauTh MIpUMEPHI OOBEKTOB OKPYIKAIOIIETO MHpa, UMEIIMUX (popmy
M3YYEHHBIX TEOMETPUIECKUX PUTYP.

Hcnonp3oBaTh TEPMUHOJOTHIO, TPH HEOOXOIWMOCTH IO BH3yaJbHON
Orope, CBS3aHHYIO C yrjlaMH: BEpPILIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI,
BEpIIMHA, CTOPOHA, IMArOHaJb; C OKPY>KHOCTBIO: PaJINYyC, TUAMETP, LECHTP.

N300pakath M3y4eHHBIE TeoMeTpuuYecKre (DUrypbl Ha HETWHOBAHHOW W
KJIeTYaTOl Oymare C MOMOINBI0 IUPKYJIS W JUHEHKH (ITOCJIE€ COBMECTHOTO
aHaJm3a).

HaxoauTe 1IuMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TOMOLIBIO
JUHEWKHU, CTPOUTh OTPE3KU 3aJlaHHOW JJIUHBI, CTPOUTHh OKPYKHOCTH 3aJaHHOTO
paauyca.



Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSAMOYTOJbHUKA, KBaJpaTa s
UX MTOCTPOCHHUSI, BBIYUCICHHS TUIOMAAN U IEPUMETPA.

Bbraucnsate mepumeTp W mIIomaAb KBajapaTa, MPSMOYTOJbHHKA, (QUTYP,
COCTaBJICHHBIX W3 MPSMOYTOJIBHHKOB, B TOM 4ncie QUryp, n300pak€HHBIX Ha
KJIeTYaTou Oymare.

[lonp30BaThCsi OCHOBHBIMH METPUYECKUMHU EIMHUIAMHU  H3MEPEHUS
JUTMHBI, TIOMIAIW; BBIpaXaTh OJHU EIWHUIBI BEIMYMHBI 4epe3 aApyrue (Ipu
HEO0OXOJMMOCTH COMOPON Ha CIPABOUYHYIO HHGOPMAIIHUIO).

PacnosnaBate mapamienenumen, KyO, HWCHOIB30BaTh TEPMHHOJOTHIO:
BEpIIMHA, PeOPO TpaHb, M3MEPEHUS;, HAXOIUTh HM3MEpPEHHUs MapajuleJenuIe/a,
KyOa.

Beraucnsate 006EM Ky0a, mapaiienenure/a mno 3aiaHHbIM U3MEpPEHUsIM (C
OMOpONl HA aNroOpuTM Y4YeOHBIX JEWCTBUI), TOJIB30BATHCSA CIUHUIIAMU
u3MepeHus oobEma.

Pemate HecnoXXHBIC 3a/la4ll HA M3MEPEHHUE TCOMETPUUYECKUX BEIWYUH B
NPaKTUYECKUX CUTyaNHsIX (TP HEOOXOAMMOCTH C BU3YAIIbHOM OMIOPOiA).

6 KJIACC

Yucna u eviyucienusn

OpueHTHpOBaTLCA B TOHATHSX M ONEpUpPOBaTh Ha 0a30BOM ypOBHE
TEPMHUHAMU,CBIA3aHHBIMU C PA3JIMYHBIMUA BUIAMU YHCEI U CIIOCOOAMU UX 3aIUCH,
NEPEXOIUTD (€CITU 3TO BOZMOKHO) OT OJJHOM (POPMBI 3aMKMCH YHCIIa K IPYTOil.

CpaBHUBAaTHb W YNOPSAOYMBATH IIEJbIE YHCTA, OOBIKHOBEHHBIE W
JECSATUYHBIE POOU, CPABHUBATH YHUCIIA OJTHOTO U PA3HBIX 3HAKOB.

Breimonuats apudMernyeckue ACUCTBUS C HATypaldbHBIMH W IICJIBIMU
qycliaMHd, OOBIKHOBEHHBIMU U JIECSITHUYHBIMHU JIPOOSMH, TMOJOKUTEIBHBIMU U
OTPULIATEIIbHBIMHU YHCIIAMM.

BbluncnsaTh 3HAYEHUSI YMCIIOBBIX BBIPAXKEHUM, BBIMOJIHATh HPUKUIKY U
OLICHKY pe3yJbTaTa BBIYMCICHUI; BBIMOJIHATh MPEOOpPa30BaHUS YHUCIOBBIX
BBIPAKEHU HAOCHOBE CBOMCTB apu(METUIECKUX JACHCTBUM.

COoOTHOCUTH TOYKY Ha KOOPJIWHATHOW MPSIMOM C COOTBETCTBYIOIIMM €M
YHUCIIOM U W300pakaTh 4YMCla TOYKAMH Ha KOOPJIWHATHOM MPAMON, HAXOIAUTH
MOJIYJIb YUCJIA.

COoOTHOCUTP TOYKM B  MPAMOYTOJBbHOM  CHCTEME KOOpPAMHAT C

KOOpAWHATAMU

3TOM TOYKH.

OKpyrJisITh 1eble Yuciaa U JEeCATUYHBbIE ApoOu (1Mo oOpasiy), HaXOAUTh
MPUOITNKEHUS YHCEIL.

Yucnosvie u OyxeenHbvle 6bIPAINCEHUS

OpueHTUpOBaThCSI B MOHATUSAX U ONEPUPOBATH Ha 0a30BOM YpOBHE
TEPMUHAMMU, CBA3aHHBIMU C 3aIMChI0 CTETIEHU YMCJIa, HAXOJIUTh KBaApaT U KyO
YuCia, BBIYUCISATh 3HAUEHUSI TPOCTEHIIINX YUCIOBBIX BBIpAKEHUM, COAEpKaAIINUX
CTEIECHHU.

[Tonp30BaThCs MpHU3HAKAMU AEIUMOCTH (TP HEOOXOJUMOCTU C OMOPOH



Ha QJIrOPUTM TMpaBUJIa), PACKIAJbIBaTh HATYpAJbHbIE YHUCJIA HA MPOCTbIE
MHOKHTEIH.

llonv306amucs macumabom, COCTABIATH MPONOPIUU U OTHOILICHHUS.

Hcnonb3oBaTth OykBbl  JJI1  OOO3HAa4YeHUsT 4YHCEN MpU  3alUCU
MaTeMaTUYEeCKUX BBIPAKCHHUM, HAXOJWTh 3HAYEHUS OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISII HEOOXOIUMbIE TOJICTAHOBKM M MpeoOpa3oBaHus (C OMOpod Ha
QITOPUTM Y4E€OHBIX EUCTBUIA).

HaxonuTte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexcmogix 3a0au

PemaTe MHOTrOmaroBbie TEKCTOBbIE 33Jja4l apU(PMETHUYECKUM CIIOCOOOM
COIIOPOM Ha BOIIPOCHBIN IIJIaH.

Pemates  mpocteifiuve — 3amaud, — CBSI3aHHBIE € OTHOILECHHEM,
IPOMOPLHUOHATIBHOCTBIO BEJIMUMH, MPOIIEHTAMU; pelIaTh TPU OCHOBHBIE 3aJla4u
Ha ApOOU U MPOLICHTHI.

Pemate 3amaun, cojepskaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIIUYUHBI:
CKOpPOCTb,  BpeMs,  paccTosiHMe,  IleHa,  KOJMYECTBO,  CTOMMOCTB;
IPOU3BOJIUTEILHOCTh, BpeMs, 00bEMa pabOoThl, HCHOJB3Ys apuPpMETHYECKUE
NEUCTBUS, OLEHKY, MPUKUIKY; TOJIb30BAThCA CAMHHUIIAMH  W3MEPECHHUS
COOTBETCTBYIOIIUX BEIHYHMH.

CoctaBisiTh OyKBEHHbIE BBIPOKEHHS IO YCIOBHUIO 3aJlayd  IOCIE
COBMECTHOIOAHaJIu13a.

W3BnekaTs uHpOpMaIKIO, MPEACTABICHHYIO B TaOMUIAX, HA JIMHEHHOM,
CTONIOYATON WM KPYrOBOW JMarpamMmax, MHTEPIPETUPOBATH MPEICTaBICHHbBIE
JAHHBIE; UCIIOIb30BATh JAHHBIE IPU PEUICHUN 3aaY.

[IpencraBnars wuHOpMaIUIO € TOMOIIBIO TaONMI], JUHEHHON U
CTOJIOUATOM AMATPaMM.

Haznaonan zeomempusn

[TpuBoauTh MpUMEPHl 0OBEKTOB OKPYKAIOIIETO MHUpaA, UMEIOIUX (popmy
U3YYCHHBIX T€OMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (UTYpP, PUMEPHI
pPaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath C TOMOIMIBIO LHUPKYJS, JHHEHKH, TpPAHCIOpTHpPA HAa
HEJIMHOBAaHHOW M KJeTyaTol Oymare H3y4yeHHbIE IUIOCKHE TI'€OMETPUYECKUE
burypsl 1 KOHDUTYypaITUH, CAMMETPUYHBIE (QUTYPHI.

HNmers mpencraBieHne O TEOMETPUUECKUX TMOHSATHUSAX: PAaBEHCTBO (uryp,
CUMMETPHUSI, OCb CAMMETPHUH, LIECHTP CUMMETPUH.

HaxonuTh BeNWYMHBI YIJIOB H3MEPEHHEM C IOMONIBIO TPAHCIOPTHUPA,
CTPOUTH YTJbl 3aJIaHHON BEJIMYWHBI, [OJB30BaThCA MpPH PEIICHUH 3aaad
rpagyCHOM MEPOM YIJIOB; pAaClO3HaBaTh HA YEpPTEXKax OCTPbIM, NPSIMOU,
Pa3BEPHYTHIA U TYIOU YTJIbI.

BprancnaTe MHY JIOMaHOM, MEPUMETP MHOTOYTOJBHUKA, MOJIb30BATHCS
€AVHHUIAMH W3MEPEHUS JUIMHBI, BBIPAXKAaTh OJHU E€AWHHIIBI U3MEPECHUS JJIMHBI
4yepes3 apyrue.

Haxonuth, uCronb3yss 4epTEXHBIE HHCTPYMEHTBI, PACCTOSIHUA: MEKIY
JIBYMsI TOYKAMH, OT TOUKH JI0 IPAMOM, JUIMHY ITyTH Ha KBaJPATHOU CETKE.

Boluncnare miomaas (Guryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB,



UCIIOJIb30BaTh pa30MeHHe Ha MPSMOYrOJbHUKH, Ha paBHbIE (UTYPHI,
JIOCTpauBaHUE JO MPSMOYTOJbHUKA; IOJIH30BaThCS OCHOBHBIMH E€AHMHHUIIAMHU
W3MEpEHHsI TUIOMIAN; BBIpAXXAaTh OJHU €IWHUIBI M3MEPEHHS IUIOMIAANd 4Yepes
apyrue (Ipy He0OXOAMMOCTH CONOPOI Ha CIPABOYHYIO MHPOPMALIHIO).
Pacnio3HaBaTh Ha MOJENSIX U M300PAKEHUAX MUPAMHY, KOHYC, IUIHHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, paHb, OCHOBaHHUE, pa3BEPTKA.
N300paxaTh Ha KJIeTYaTON Oymare MpsiMOYTOJIbHBIN TapajlieeHIIe].
Boruucnate 00b€M  OPSIMOYTOJBHOTO  MapajulieNienunena,  Kyoa,
MOJIb30BaThCS OCHOBHBIMU €IMHUIIAMHU H3MEpeHUsi 00bEMa; BhIpaXaTh OJHU
eIMHUIIBI W3MEpeHus 0o0bEéMa depe3 Apyrue (C OMOpoil Ha CHpPaBOYHYIO
uHdOpMaInio).
Permate HecnoXHBIE 3314l Ha HAXOXJICHHE F€OMETPHUECKUX BEIHYUH B
NPaKTUYECKUX CUTyalHsIX (TP HEOOXOUMOCTH C BU3YAJIBHOM OMOPOiA).

IIJTAHUAPYEMBIE ITPEAMETHBIE PE3VYJIBTATBI OCBOEHUA
[TPUMEPHOMPABOYEM ITPOTPAMMBI KYPCA «AJITEBPA» (ITO
I'OJAM OBYYEHUA)

OcBoenue yueOHOro kypca «Ainredpa» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHus JIOJDKHO OO€CIeurBaTh JOCTHKEHHUE CIEAYIOIMUX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KJIACC

Yucna u eviyucienusn

BrimonHaTh, coderass yCTHbIE U MUChbMEHHBIE MPUEMBI, apu(hMETUUECKUE
JNEUCTBHS C PALMOHAIBHBIMU YUCIIAMMU.

HaxonuTh 3HaueHUs YMCIOBBIX BBIPAKEHHM; MPUMEHATh Pa3HOOOpa3HbIE
CIOoCOOBI ¥ TPUEMBI BBIUMCIICHUSI 3HAYCHHU I JPOOHBIX BBIPAXKEHHM, COJIep KaIInX
OOBIKHOBEHHBIE U JICCATUUHBIC IPOOH.

[lepexoanTs OT OHOM (HOPMBI 3aITUCH YUCEN K IPYrou (mpeoOpa3oBhIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO,

OOBIKHOBEHHYIO B  JECATUYHYIO, B  YacCTHOCTH B
OCCKOHEUHYI0  JCCATHYHYIO npoOb). CpaBHUBATh W  YHOPAIOYHMBATH
palOHATIbHBIE YHCIIA.

OKpyTrJISITh YKCIa.

BbINONHATh OPUKUJIKY M OLEHKY pe3yJibTaTa BBIYMCICHUMN, OLIEHKY
3HAYEHUWYUCIIOBBIX BBIPAKCHUM.

BbINOAHATE 1€MCTBUSA CO CTENEHIMU C HATypaJbHBIMU TTOKa3aTeNsIMU (C
OTIOPOWHA CTIPABOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh TPU3HAKU ETUMOCTH, Pa3I0KEHUE Ha MHOXKHUTENU

HaTypaJbHBIX

YUCEJL.
Pemate mpocreime mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C



OTHOILIEHUEM  BEJIMYMH, MPOMOPIHMOHAIBHOCTHIO BEIWYUH, MPOILECHTAMU;
MHTEPIPETUPOBATh PpE3YyJIbTaThl PEIICHUA 3aJady C Y4ETOM OrPaHUYCHHUI,
CBSI3aHHBIX COCBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anzedpauueckue svlparxcenus

OpueHTUpOBaThCSI B TOHATUSAX U ONEPUPOBATH Ha 0a30BOM YPOBHE
anreOpanyecKo TePMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIpAKEHUU MPU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Boinonusate npeoOpa3oBaHUsl  LEJIOTO  BBIpAXEHUST B MHOTOYJICH
PUBEJICHUEM TTOIO0HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrInonHATh yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOTOYJIeHa Ha
MHOTOYJICH, NMPUMEHATh (OPMYJIbl KBajipaTa CyMMbl M KBajpaTa pa3sHOCTH (C
OTOpOH Ha CIPABOYHYIO UH(POPMAITHIO).

OcyiecTBIsATh Pa3I0KEHHE MHOTOUYJIECHOB HAa MHOXKHUTEIM C TOMOIIBIO
BBIHECEHMsI 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIHPOBKH ClIaraeMbiX,
npuMeHeHus: GOpMyJT COKPAIIEHHOTO YMHOXEHHUsI (C OMOpOM Ha CIPaBOYHYIO
uHdOpMaIHio).

[IpumensTs mnpeoOpa3oBaHUsT MHOTOUYJIEHOB JUIsl PEIICHUS] Pa3IMYHBIX
3a/1a4 U3MATEeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnons30BaTh CBOWMCTBA CTENEHEW C HATYpaJIbHBIMHU IOKA3aTEIISIMU IS
npeoOpa3zoBaHus BEIPAKEHUI (C OMIOPO Ha CIIPaBOYHYIO0 HHPOPMAIIHUIO).

Ypasuenua u nepasencmea

Pewmiats nMHEHbIE ypaBHEHUS C OJHOW MEPEMEHHOM, TPUMEHSS MTpaBUiia
nepexoga OT HMCXOAHOTO YpaBHEHUsS K paBHOCWIbHOMY emy. [IpoBepstsb,
ABJISIETCS TUYUCIIO KOPHEM YPAaBHEHHS.

Nmets npencraBienne o rpa@uyueckux METOJax MpU PElIeHUH JTUHEHHBIX
YPaBHEHUHN U UX CUCTEM.

[lonOupaTs mnpuMepbl Nap YHCEN, SBISIONIUXCS PEIICHUEM

JMHENHOTOYPAaBHEHHUS C ABYMS IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM TJIOCKOCTU Tpa(UK JIMHEHHOTO YpaBHEHUS C
JIBYMSTIEPEMEHHBIMH; TIONIB3YACH TpauKOM, IPUBOIUTH IPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cucteMsl AByX JMHEUHBIX YPaBHEHUW C JBYMs NEPEMEHHBIMHU, B
TOM uucie rpaduyecku (C OMopo Ha aJTOPUTM YUEOHBIX JICHCTBHM).

CoctaBisTh (1MOCIe COBMECTHOIO aHAIN3a) U PelIaTh TMHEHHOE YPAaBHEHUE
WJIU CUCTEMY JIMHEWHBIX YpaBHEHUU MO YCJIOBHIO 3a/1aud, UHTEPIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3a]1a4 MOJIYYEHHBIN PE3YIIbTAaT.

Koopounamot u cpagpuxu. @ynkyuu

N300paxkath Ha KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIINE
3aJlaHHBIM KOOpJAMHATaM, Jy4yd, OTPE3KH, MHTEPBaJbl, 3alHUCHIBATh YHUCIOBBIC
MIPOMEKYTKH Ha alIre0pandeckoM sI3bIKe.

OTMeuarb B  KOOPJAMHATHOM IUJIOCKOCTH TOYKM 1O  3aJlaHHBIM
KOOpAWHATaM; CTPOUTh Tpapuku JuHEHHbIX (yHkuuit. Crpoutsb rpadux
bynkiun y = kKX + b,

OnuchiBaTh € MOMOLIbIO  (QYHKIMM  HM3BECTHBIE  3aBUCHUMOCTH



MEXITY

BeIMYMHAMU (10 aNropuTMy Y4eOHBIX JACHCTBUM): CKOpPOCTh, BpeMs,
paccTosiHME; II€Ha, KOJIMYECTBO, CTOMMOCTB; IPOU3BOAMTEIBHOCTh, BpeEMS,
00BEM paboTHI.

HaxoauTe 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpaduueckuii cnocod MpeACcTaBiICHUS U aHadu3a UHPOPMaLIUK;
U3BJIEKaTh M HWHTEPHPETUPOBATH HMHPOPMALMIO U3 TpaduKOB pPEaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucienusn

Hcnonb3oBaTh HaYaJIbHbBIE MPECTABICHUSI O MHOKECTBE JIEUCTBUTENBHBIX
yucea  JUIS  CPaBHEHUSA, OKPYIVICHHS W BBIYUCJICHUN;  HM300paxkath
JNEUCTBUTEINIbHBIE YUCIIa TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpuMensThr TIOHSATHE apUPMETHUECKOro KBAJIPaTHOTO KOPHS;, HAXOIUTb
KBa/IpaTHBIC KOPHU, UCIOJB3Ys MPU HEOOXOAMMOCTH KAJIbKYJSATODP; BBIMOJHATH
npocTeiire mpeoOpa3oBaHusl BBIPAXKEHUM, COJEpKAIIUX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anUcH OOJBIIUX M MAJIBIX YUCEN C TIOMOIIBIO IECATUYHBIX
npoOeii u creneHelt yuca 10.

Anzedpauueckue svlparxcenus

[IpuMeHATP TOHATHE CTENEHU C MEJNbIM [0KAa3aTelIeM, BBINOJHATh
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPIKAIIUX CTEIEHU C LIENbIM IMOoKa3aTeneM (C
UCIOJIb30BAaHUEM CIIPABOYHON HH(POPMALIHH).

BrInosiHATh HECTIOKHBIE TOXKIECTBEHHBIE MPE0Opa30BaAHMS pAllMOHATIBHBIX
BBIDAXKEHUM HAa OCHOBE IIPaBWJI  JIEUCTBUM HAJ  MHOTOWICHAMH U
anreOpanyecKuMu IpoOsMHu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumensTs npeoOpa3oBaHus BEIPAKEHUN I PEIICHUs pa3InYHBIX 3a/1a4
13 MAaTEMAaTHUKU, CMEXHBIX IPEAMETOB, U3 PEATBHON ITPAKTUKH.

Ypasnuenun u nepasencmea

Pemiatb nuHeliHble, KBaJApaTHbIE ypaBHEHUS (C HMCHOJIB30BAHHEM
CIIPaBOYHON WH(GOpPMAIMHN) W pallMOHATIBHBIE YPAaBHEHUS, CBOIAIIMECS K HUM,
CHUCTEMBI JBYX YPABHEHUU C IBYMS IEPEMEHHBIMHU.

[IpoBOAWTH IPOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM 4YHCIIE C MPUMEHEHHUEM TpadUUecKuX TMpeACTaBICHUN (YyCTaHABIWBATH,
MMEET JI1 YpPAaBHEHUE WJIM CHUCTEMa YPaBHEHUW PELIECHUs, €CIM HMEET, TO
CKOJIBKO, U Tp.) C OMOPOM Ha aJrOpUTM y4e€OHBIX ACHCTBUIA.

[lepexoanTh OT croBecHOU (HOPMYTUPOBKHU 33/1aud K €€ anredpamdecKkon
MOJIEJIA C TIOMOULIBIO COCTABJICHUS YPAaBHEHUsS WJIM CHCTEMBl YpAaBHEHUMU,
MHTEPNPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d MOJYyYECHHBIN
pe3yJbTar.

[IprMeHATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLECHKHU;
pelIarh JIMHEWHbIE HEPABEHCTBA C OAHOM MEPEMEHHOW W UX CUCTEMBI; JaBAaTh



rpauyuecKy0 WUIIOCTPALMI0 MHOXKECTBAa PEUICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.
Dynkyuu
OnepupoBaTh Ha 0a30BOM YpPOBHE (DYHKIIMOHAJbHBIE MOHATUS M S3BIK
(TepMHHBI, CUMBOJIMUECKUE 0003HAYCHUS); ONIPEACIIATh 3HaUCHUE (PYHKIIUU T10
3HAUEHHUIO APIyMEHTa; ONPEIesATh CBOMCTBA PYHKIIMU 1O €€ rpaduKy.
Ctpouth rpaguKy >JIeMEHTapHBIX QYHKIU BUaa , Y = X2, Yy = X3,y =+/x ,
y =k/x;
OMKCHIBATh CBOMCTBA YMCIOBOM PyHKIUU 10 €€ rpaduky (mpu HEOOXOIUMOCTH
HAIPABJISIONIEH TOMOIIBIO).

9 kiacc

Yucsia 1 BbIYUCTICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PAlUOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

Breimonusate apudmernyeckue ACHCTBUS C PAIMOHAIBHBIMU YHCIIAMH,
coyeTas YCTHbIE M THUCbMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C
UppaloOHATIbHBIMU YHCIIAMU.

Haxonuth 3HaueHUsI CTENEHEH C IENbIMU IOKa3aTeIsIMU M KOPHEW,
BBIYUCIIATh 3HAYEHUS YUCTIOBBIX BBIPAKCHU .

OKpyrJsITh AEHCTBUTENIBHBIE YUCIA, BBINOJHATh NPUKUIKY PE3YyJIbTaTa
BBIYHCIICHUH, OIIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs 1 HEPABEHCTBA

Pemiats nMHEHbIE U KBaJpaTHbIE YPABHEHUSI, YPABHEHUS, CBOMSIINECS
K HUAM, MIpoCTerIne ApoOHO-paIllMOHANIbHbIE YPaBHEHUS.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUM C IByMsI IEPEMEHHBIMU U
CUCTEMBl JIByX YpaBHEHHUH, B KOTOPBIX OJHO YypaBHEHUE HE SABISIETCS
JIMHEHNHBIM.

PemaTte TekcTOBBIE 3amauu anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTaBJECHUS YypPAaBHEHUS WM CHCTEMBl [JIByX YpaBHEHHHl C JByMs
EPEMEHHBIMU.

[IpoBoaUTE MpOCTEUIIME WCCIEAOBAHUS YPAaBHEHHMHM U  CHUCTEM
yYpaBHEHHI, B TOM YHUCJIE€ C TNPUMEHEHHEM TrpadUyeCKUx TMpeaCTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YpPaBHEHUE WJIM CHUCTEMa YPaBHEHHUI pelIeHUs,
€CJIM UMEET, TO CKOJIBKO, U TIpoyee).

Pemate  nuHeEliHBIE  HEpaBEHCTBA,  KBaJpaTHbIE  HEPABEHCTBA,
N300pakaTh pEIICHHEe HEPABCHCTB HA YHCIOBOW MPSMOMW, 3alMCHIBAThH
pEILICHUE C MOMOIIBK CUMBOJIOB.

Pematrp cHCTEMBl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJTIOUAIOIIME KBAJ[PAaTHOE HEPABEHCTBO, HM300pa)kaTh PEIICHUE CUCTEMBI
HEpPaBEHCTB HA 4YHCJIOBOM TIPAMOM, 3alKCBIBATH PEIICHUE C IMOMOIIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUICHUN PA3TUYHBIX 3a]1a4.

DyHKUUN



Pacno3zHaBaTh pyHKUIMU U3y4eHHBIX BUAOB. IloKa3piBaTh cxeMaTHUECKU
pacronokxeHue Ha KOOpPJMHATHOM IUIOCKOCTH rpadukoB
dyrxumit Buma: y = kx, y = kx + b,y = k/x, y =ax2 + bx + ¢, y = x3, y = Vx,
y = |X|, B 3aBUCMMOCTH OT 3HaueHUI KO3()PHUINEHTOB, OMUCHIBATH CBOMCTBA
GyHKIUH.

Crpoutrb u wu300paxkarb CXEMaTUYECKH TrpaduKu KBaJpaTHUHbBIX
(GyHKIUH, ONMUCHIBATH CBOMCTBA KBAAPATUUHBIX QYHKIUN MO UX IpaduKaM.

Pacno3HaBaTh KBaApaTHUHYO GYHKUHIO 1O (GopMmyne, NpPUBOAUTH
IpUMEPHI KBAJIPATUUHBIX PYHKIUN U3 peanbHON KU3HH, PUZUKHU, TEOMETPHH.

YucaoBble M0CJI€10BATEIbHOCTH M TPOrPeccuu

Pacnio3HaBaTh apu(pMETUUYECKYI0O M T€OMETPUUYECKYIO MPOTPECCUr TpHU
pa3HbIX crioco0ax 3a1aHusl.

BbINOJNHATE BBIYUCIEHUS C HCIOJNb30BaHMEM (OpPMYJI n-rO 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MTPOTPECCHil, CYMMbI IEPBBIX N YJIEHOB.

N300paxkaTh 4ieHbl MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOU

IUIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIE C YHMCIOBBIMHU TMOCIEAOBATENBLHOCTSIMH, B
TOM YHUCJE 3aJa4d U3 pealbHOU KU3HU (C HMCIOIB30BAHUEM KaJbKYJISATOPA,
IU(POBBIX TEXHOJIOTHI).

INTAHUPYEMBIE I[TPEJIMETHBIE PE3VIJIbTATDI OCBOEHUA
IIPUMEPHOI PABOYEN ITPOIPAMMBI KYPCA «'EOMETPUS» (I1O
I'OJAM OBYYEHMNA)

OcBoenue ydyebHoro kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHus JIOJDKHO OO€CIeurBaTh JOCTHKEHUE CIEAYIOMUX MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YNIHTATOB:

7 KJIIACC

Pacrio3HaBaTh W3yueHHBIE TEOMETpUYECKHE (UTYpHI, OMPEAeIsITh HX
B3aMMHOE€ PAaCIOJIOKCHHE, M300pakaTh TreoMeTpUYecKre (UTypbl; BBIMOIHATH
YEpTEeKHU IO YCIOBUIO 3afauyd. V3mMepsiTh JIMHEHHbIE W YIJIOBBIE BEIUYUHBI.
Pemiath 3a7jaun Ha BBIYMCIIEHUE JIJTUH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyr0 OIIEHKY JTWHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peanbHOM KU3HHU, PAa3MEPOB MPUPOIHBIX OOBEKTOB. PaznuyaTh pazMepbl 3THX
O00BEKTOB TTOMOPSIKY BETUINHBI.

CrpoutTh 4YepTeku K TIE€OMETPUYECKHM 3ajadyaM (C MCIOJIb30BAHUEM
CMBICIIOBOMOTIOPHI: HABOIAIINE BOMIPOCHI H/WIIH allTOPUTMA YUeOHBIX ACHCTBHI).

[Tonp30BaThCs MpHU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCIOIb30BaTh
MIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPU PEILICHUH 3a]1ay.

[IpoBOaUTE JOKA3aTENBCTBA HECIOKHBIX TIE€OMETPUUYECKHX TEOPEM.

[Tonbp30BaThCsl MpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,



CBOMCTBOM  MEIHWaHbl, IIPOBEAEHHOM K THUIOTEHY3€ MPAMOYTOJbHOIO
TPEYrojibHUKa, B PpEUICHUU TE€OMETPUYECKHX 3aJad (C HCIOJb30BAaHUEM
3pUTENbHON HATJISAHOCTH U/ WIIMBEPOATBHOM OMOPHI).

OnpenensaTe NapaIenbHOCTh MNPSAMBIX C IIOMOLIBIO YIJIOB, KOTOPBIE
oOpa3yeT c HUMU cekymas. OnpenensTe napamieabHOCTh MPSMBIX C MOMOIIbIO
PaBEHCTBA PACCTOSHUN OT TOYEK OJHOU MPSAMOU 10 TOYEK APYroM MPpsSAMOM.

Pemath 3a1aun Ha KiieTyaTon Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOAUTHh YUCJIOBBIE M OyKBEHHbIE 3HAUCHUS
YyIJIOB B TIEOMETPUYECKUX 3aJadyaX C MCIOIb30BAHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB U

MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPU TEPECEUECHUU TBYX
napajyuiedbHbIX TPSAMBIX CEeKyllel. Pemate mpakTUUeCKWe 3ajaud  Ha
HaXO0JIEHUE YTJIOB.

NmeTs nipesicTaBieHUE O MOHSATUE T€OMETPUUECKOTO MECTA TOUYEK.

DopMyIUPOBATH OMPEAECICHUSI OKPYKHOCTH U KpPYyra, XOpJbl U AHUaMeTpa
OKPYXKHOCTHU, TOJIb30BaThCSI UX CBOMCTBAMHU. YMETh MPUMEHSTh 3TH CBOWMCTBA
IIpU PELICHUH 3a/1a4.

OpueHTUpOBaThCS B TMOHATUAX: ONUCAHHAs OKOJO TPEyroJibHUKa
OKPY>KHOCTb, IIEHTP OMUCAHHOU OKpYykHOCTH. OnepupoBaTh Ha 6a30BOM YPOBHE
¢dakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOMN
TOYKE, 1 O TOM, UYTO CEPEAUHHBIC MEPINECHAUKYISPBI K CTOPOHAM TPEYIroJIbHUKA
MEPECEKAOTCA B OJHON TOYKE.

OpueHTHpOBATbCSI B TOHATHUAX W ONEPHPOBATh Ha 0a30BOM YypOBHE:
KacaTelbHas K OKPYXKHOCTH, TEOpEMa O MEPIECHAUKYISIPHOCTH KacaTelbHOU U
paanyca, IpoBEAEHHOTO K TOUKE KacaHMUs.

NmeTh mpeacTaBiieHUE O MPOCTEUIIUX T€OMETPUYECKUX HEPABEHCTB, HUX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHHUS C MOMOILBIO LIUPKYJIS
1 TUHEHUKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUJIBI YETHIPEXYTOJIBHUKOB, WX 3JEMEHTHI,
MOJIBb30BAThCS KX CBOMCTBAMU IIPU PELIEHUH F'€OMETPUUECKHUX 3a/1a4.

OpueHTupoBaThcsi B MOHATHM — TOYKM TEPECEUEHUS MEIHaH
TpeyroibHUKa (LIEHTpa Macc) B PELICHUHU 3a/aY.

Brnanerp moHsATHEM cpeaHEW JMHUM TPEYroJibHUKA W  Tpameluu,
MPUMEHSTh MX CBOWMCTBA NMPHU PELICHUHM MPOCTEHIINX T€OMETPUYECKHX 3a/ad.
Nmete mpencraBienue o teopeme daneca U TeOpeMe O NPONOPLUOHATIBHBIX
OTpe3Kax, MNPUMEHSATh WX [JIsl PEIICHUs MPAaKTUYECKHX 3ajad (C Omopoil Ha
3pUTENbHYIO HATJISTHOCTD ).

[IpuMeHsTh, TpU3HAKU MOJO00US TPEYTOJIHLHUKOB B PEIICHUU HECIOKHBIX
r€OMETPUYECKUX 3aa4.

[Tonws3oBathest Teopemoit Iludaropa st pemieHUss T€OMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.



Bnagets mNOHATHSMU CHHYCa, KOCMHyCa M TaHI€HCA OCTPOro Yria
NpSIMOYTOJBHOTO  TpeyrojibHuka. [loab30BaThbCs HJTUMHU  TOHSATUSIMU IS
pelIeHHs] MPAaKTUYECKUX 3aj1ad (Ipu HEOOXOIMMOCTH C ONOpPOl Ha alropuT™M
MpaBUIIA).

Boruncnare (pazauyHbiMu  crioco0amu) (C  OMOpOM Ha CHPABOYHYIO
uH(pOpMaIMIO) IUIONIaJb TPEYTrOJAbHUKA M IUJIOIIAJM MHOTOYTOJIbHBIX (UTYp
(monB3ysch, A€ HEOOXOAMMO, KaJIbKyISITOpOoM). IIpUMEHATH NOJy4YEeHHbIE
YMEHUS B MPAKTUUYECKUX 3a/1auax.

BnageTs NMOHATHAMM BOMCAaHHOTO M LEHTPAJIBHOIO yria, MCIOIb30BaTh
TEOPEMbl O BIHMCAHHBIX YIJIAX, yriax MeEXAy XopJaMu (CEeKyIIMMHU) U yrJje
MEXIy KacaTeJIbHOM M XOpAOM MpH PEIICHUH MPOCTEHIINX TeOMETPUUYECKUX
3a/ay.

BrnageTs TOHSATHEM  ONMHMCAHHOTO  YCTHIPEXYTONBHUKA, IPUMEHSTH
CBOMCTBA OMKMCAHHOTO YETHIPEXYTOJIBHUKA MTPU PEIICHUU IPOCTEHIITUX 3a1a4.

[TpuMeHATH TOTyYCHHBIC 3HAHUS HA IPAKTUKE — CTPOUTHh MaTeMaTHYECKHE
MOJENM I 3aJad peajbHOW IKU3HW U TPOBOJHWTH COOTBETCTBYIOIIHC
BBIUMCJICHUS C TPUMEHECHUEM TMOJ00US W TPUTOHOMETPHH (TIOJB3YSACh, TJIC
HE00XO0UMO, KAJIBKYJISITOPOM).

9 KJ1acce

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIIIOB, HAXOJUTH C X MTOMOIIBIO
paznUYHbBIE  BJEMEHThl  MPSAMOYTOJIBHOTO  TPEYrojbHUKA  («pelleHue
IPSMOYTOJIBHBIX TPEYTrOJIbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIBKYJISTOPA)
JUTMHBI ¥ YTJIBI JJIs1 HETAOJMMYHBIX 3HAYEHUH.

[Tonb3oBaThcss opMynamMu TPHUBEIACHUS WU OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM ISl HAXOXKIEHUS COOTHOIIEHUN MEXYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH (C OMOPOM Ha CIPABOYHYIO HH(OPMAIIHIO).

Hcnonp30BaTh TEOpEMBbl CUHYCOB M KOCHHYCOB I HAXOXKJICHHS Pa3JIMYHbBIX
AJIEMEHTOB TPEYTOJIbHHKA («PEIIEHUE TPEYTOJbHUKOBY»), MPUMEHATh UX IpHU
PEUIEHUUNPOCTEUIIINX TEOMETPUUECKUX 3a7aU.

Brnagets nmonsTusMu npeoOpa3zoBaHus MOI00MS, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX Guryp. [lonbp3oBaThCsi CBOMCTBAMH TOIOOWS TIPOU3BOJIBHBIX (QUTYD,
YMEThBBIYUCIIATH JJIMHBI U HAXOAUTH YIJIbl Y MOJA00HBIX (puryp (1Mo anropurmy
yueOHBIX neicTBuii). [[puMeHaTs cBOMCTBa MOAO0MS B MPAKTHUECKUX 3aa4ax.
YMeThIPUBOANTH MPUMEPHI TIOJOOHBIX PUTYDP B OKPYXKAIOIIEM MHUPE.
[Tonb30BaThCcst TeOpemMaMu (IO BU3YaJbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOp7, O MPOU3BEJAECHNUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeabHOM.
[lonp30BaThCsi BEKTOpaMH, MOHUMATh HMX T'€OMETPUUECKUNH U (PU3NUECKU
CMBICJ, MPUMEHATh MX B PEIICHUH TC€OMETPUUECKUX W (PU3MUECKUX 3a/ad.
[IpuMeHsTh CKalNsipHOE MNPOW3BEJICHHE BEKTOPOB ISl HAXOXKICHUS [JIUH H
yTJIOB.

[Tonbp30BaThCS METOIOM KOOPJIMHAT HA MIOCKOCTH, MMPUMEHSThH €T0 B PEUICHUU
FEOMETPUYECKUX U MPAKTUUYECKUX 3a/1au.

Brnanerp MOHATHUAMHM TPaBUIBHOI'O MHOTOYTOJIBHUKA, JJIMHBI OKPY>XHOCTH,



JUTMHBI 1yTH OKPYKHOCTH U paluaHHON MEpHI yIiia, yMETh BEIUUCIATh IJIOLIAAb
Kpyrau ero yacrei (C omopoil Ha crnpaBouyHyro HH(popmanuio). IIpuMeHATsH
MOJIYYEHHbIE YMEHUS B IPAKTUYECKUX 3a]ayax.

Haxomute ocu (WM UEHTPbI) CUMMETpUHU (UTYp, NPUMEHATH JBUKEHUS
IIJIOCKOCTH B IIPOCTEUIIUX CIydasiX.

[IpyuMeHsATh TOJNyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMAaTHYECKHE
MOJENU s 3aJad pPeajbHOM KU3HU UM MPOBOJUTH COOTBETCTBYIOIIUE
BBIUUCIICHUA C TPUMEHEHHEM TOJO00US W TPUTOHOMETPHUYECKUX (YHKIUN
(MONB3YSICh, TIe HEOOXOAUMO, KATbKYISITOPOM).

IIJTAHUAPYEMBIE ITPEAMETHBIE PE3VJIBTATBI OCBOEHUA
[TPUMEPHOMPABOYEM ITPOI'PAMMBI KYPCA «BEPOSITHOCTH 1
CTATUCTHUKA» (ITO TOJAM OBYUYEHUA)

[IpeameTrHble pe3yabTaThl OCBOCHUS Kypca «BeposSTHOCTh M CTaTUCTHUKA»
B 7-9KJaccax XapakTepu3yIOTCs CASAYIOMUMH YMEHHUSIMU.
7 KJIACC

Yurars mHbOpMALIMIO, MPEACTABICHHYIO B Ta0iHIaX, HAa JAMarpammax;
NpPENCTaBIATh JlaHHbIE B BUJE TaOJIMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cronOuaThie) W KpYroBble) MO MaccuBaM 3HauyeHUM (C HCMOJIb30BaHUEM
3pUTENHHON HATJISIAHOCTH W/UITU BepOaIbHOM OTOPHI).

OnucelBaTh W HHTEPIPETUPOBATH pEAIbHBIE YHCIOBBIE JaHHBIE,
npe/icTaBlieHHbIe B TAOMUIAX, HA TUarpaMmax, rpadukax.

OpueHTHpPOBAThCA B MOHATUAX U ONEPUPOBATH UMU Ha 6A30BOM YPOBHE:
cpennee apupMeTUIECKoe, MeraHa, HauOoJIbIIIee U HAaUMEHBIIIee 3HAUCHHUS,
pa3max.meTs nipeicTaBlieHHE O CIy4alHOM U3MEHYUBOCTH HalpuMepax IEH,
bu3MUeCcKrX BEJIMYHMH, aHTPOIIOMETPUUECKUX JAHHBIX;UMETh MPEICTABICHUE O

CTaTUCTUYECKON YCTOMYUBOCTH.
8 KUIIACC

N3Bnekats U mpeoOpa3oBeiBaTh WHGOPMAIUIO, TPEICTABICHHYIO B BHUJIC
TaOJIUII, JUarpaMm, TpadKoB; IPEICTABIATh JaHHBIC B BUC TaOIUI], TUArpamMm,
rpaduKoB.

OnucelBaTh MOCIE€ COBMECTHOIO aHaJW3a JaHHbIE C IOMOIIbIO
CTATUCTUYECKUX [TOKAa3aTeNel: CpeIHNX 3HAUYCHUN U Mep paccenBaHus (pa3Mmax,
JUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUW W YacCTOTHl COOBITUH, B TOM
yycie MO pe3yibTaTaM HU3MEPEHUHM U HaOmoAeHuld (C HCIOJIb30BAHHEM
3pUTENHHON HATJISITHOCTH W/WITU BEpOATbHOM OMOPHI).

HaxonuTe BeposSTHOCTH  cly4allHBIX COOBITUA B  ONBITaX, 3HAas
BEPOSITHOCTU  AJIEMEHTApPHBIX COOBITUH, B TOM 4YHUCJIE€ B OINbITaX C
PAaBHOBO3MOXXHBIMU ~ DJIEMEHTapHBIMU  COOBITUSIMH  (C  HCIOJIb30BAaHHEM
3pUTENbHON HATJISITHOCTU W/WIIM BEpOAIbHOM OTOPHI).



HNwmets npencraBieHue O rpaUyecKUX MOAEIAX: JIEPEBO CIy4alHOIrO
AKCIIEPUMEHTA, AUarpaMMbl Jijepa, YuciIoBas npsmMas.

OnepupoBaTh  NOHATHSIMH  Ha  0a30BOM  YpOBHE:  MHOXKECTBO,
MOJIMHOKECTBO; BBINOJHATh ONEpaluyd HAaJ MHOXECTBaMU: OOBEIUHEHUE,
NepecevyeHne, JONOJHEHUE; MEePEUUCATh JJIEMEHThl MHOXECTB; IPUMEHSTh
CBOICTBa MHOXKECTB (C UCIOIB30BAHUEM BU3YAJIbHOU OTIOPHI).

Nmers mpexacraBieHne O TrpauueckoM MPEeACTABICHHE MHOXECTB U
CBs3€l MEXIy HUMH JJI1 ONUCAHUS MPOLIECCOB U SABJICHUW, B TOM YHCIE TPU
pELICHUH 3a7a4m3 APYruX y4eOHbIX PEIMETOB U KYPCOB.

9 KJIACC

N3Bnekatr u mnpeoOpazoBbiBaTh HWHGOpPMAIIMIO, TMPEICTABICHHYIO B
pPa3IUYHBIX UCTOYHUKAX B BHUJE TaOJHI], quarpamm, rpadukoB; MPECTaBIATh
JTaHHBIE B BHJIC TaOJIUII, TUarpaMm, rpa)uKoB.

Pemate mpocteiimue 3a7auu OpraHU30BaHHBIM MEpeOOPOM BapHAHTOB, a
TaK)XeC UCIOJIb30BaHMEM KOMOMHATOPHBIX MIPABUI U METOIOB.

Nmets mpeacTaBienre 00 onucaTelIbHBIX XapaKTePUCTUKAX JJIsI MACCUBOB
YUCTIOBBIX JAHHBIX, B TOM YMCJIE CPEJHUE 3HAUYCHUSI U MEPBI paCCEUBAHUSI.

HaxomuTe YacTOThbl 3HAaY€HWHW W YACTOTHI COOBITHS, B TOM YHCIIE
NOJIB3YACH Pe3yNibTaTaMHi MPOBEAEHHBIX M3MEPEHH M HaOI0aeHu (C Omopoil
Ha CIPaBOYHYIO HH(POPMAIIHIO).

HaxoauTe BeposSTHOCTU CIy4yalWHBIX COOBITUN B M3YYEHHBIX OIBITaX, B
TOM YHCJI€ B ONbBITAX C PABHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSMH, B
CEpHUSX UCHBITAHUH JI0 MIEPBOrO YCIIEXa, B CEpUSX UCTIBITAaHUM bepHymu.

HNmers mipencrtaBieHHe O CIy4YallHOM BEIMYMHE W O PacHpelelICHUU
BEPOSITHOCTEM.

HNmers mpencraBieHne O 3aKOHE OOJBIIMX YHCEN KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJBIINUX YUCEIN
B IIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE INTAHMPOBAHUE

TemaTnueckoe IAHUPOBAHWE W KOJUMYECTBE 4YaCOB, OTBOJMMBIX HAa OCBOEHHE KaXXJOW TeMbl y4yeOHOro mnpeaMera
«Maremartuka» llpuMepHOll aganTHpOBAaHHONM OCHOBHOW 00pa30BaTEbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUs
oOyyaroumxcs ¢ 3aJEpKKOM MCUXUYECKOrOo pa3BUTHUSA, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM paszzaesoMm llpumepHoit
paboueii mporpaMMel yueOHOro npeamera «MareMaTuka» 00pa3oBaTenbHON IPOrpaMMbl OCHOBHOI'O 00ILEr0 00pa30BaHusl.

5 kaacc (He meHee 170 u)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHoOE conepxaHue

OcHOBHBbIE BUBI 1ATEIbHOCTH 00y4alouuXcst

4acoB)
HatypajibHble Jecatuunas cuctema cuuciaeHus. Psan HarypanbHbIX uucenl.|UuTaTth, 3anMcbiBaTh, CPaBHMBATh HAaTypajbHBIC 4YHUCIIA;
yucaa. Jleiicreus ¢ | Harypaneueiii psa. Uucno 0. HaTypanbHble uncia Ha KOOp-|y4acTBOBaTh B OOCY:KIEHHHM CIOCODOB  YIOPSIOYMBAHHS
HATYypPaJbHbIMH TUHATHOM TmpsiMoil. CpaBHEHHE, OKpPYIVIEHHE HATYpPaJbHBIX |UUCEN.
YyucJIaMHI YHUCEII. MN300paxkaTh KOOPAWHATHYIO TIPSAMYIO, OTMe4YaThb dYHCIIA
(43 g) TOYKaMU Ha KOOPAMHATHOW MPAMOU, HAXOAMTH KOOPJHUHATHI

Apudmernueckue JEHCTBUS C HATypalbHBIMU YHUCIIAMHU.
CBolicTBa HyJs MNpPU CIOXKEHUM MU -YMHOXXEHHH, CBOMCTBA
eIMHULIBI  Tpu  yMHOXeHuu.  llepemecTurenbHoe U
coueTaTelIbHOE  CBOMCTBA  CJIOKEHUST U YMHOJXKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

TOYKH.

HccaenoBarb cBoiicTBa HaTypaibHOTO psna, yucen 0 u 1 npu
CJIOKEHUH U YMHOXKEHUHU.

Hcnonb30BaTh NPaBUIIO OKPYTJICHHS HATYPAJIbHBIX YUCEI IIPU
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[enumenu u kpamwuble 4YUCIA, PA3JIOKEHHE YHCIA Ha
MHOXuTenM. [lenenue ¢ ocrarkom. lIpocteie M cocraBHbIE
gucna. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypalbHBIM [T0OKA3aTEIEM.

Hucnossle BEIPAKEHUS; IOPAIOK JCHCTBUN.

Perrenne TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKHE EHCTBUS,
Ha JBW)KEHUE U MOKYIIKH.

HEO0OXOIMMOCTH C OIOPOI Ha aITOPUTM IPaBUJIA.

BeinoHaTs apudMeruyeckue AeHCTBHSA C HATypaJbHBIMU
YUCJIaMU, BBIYMCJISATh 3HAUEHUS YHUCIOBBIX BBIPAKEHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh MIPOU3BEJCHUE B BUJC CTCIICHU, YMTAThH CTCIICHH,
HCIOJb30BATh TEPMHUHOJIOTMI0 (OCHOBAaHME, IOKA3aTelb),
BBIYMC/ISATh 3HA4YeHUs] CTENeHed Ipu HEOOXOAUMOCTH C
BHU3yaJIbHON OIIOPOM.

BpInoiHATL TNPUKUAKY MW OLEHKY 3HAaYeHUW YHCIIOBBIX
BBIpOXCHUI, MpeAJaraTb U NPUMEHATH NMPUEMBbI NPOBEPKHU
BBIYHCIICHUH.

Hcnonp3oBaTh MpH BBIYUCICHUAX NepeMecTUTeNbHOe U
coyerarejibHOe CBOWCTBA CJIOKEHMS M  YMHOXKEHHS,
pacnpedenumenbHoe C6OIUCHE0 YMHOICeHUA; POPMYITUPOBATH
U T[pPUMEHATh IMpaBWiia Npeo0pa3oBaHUsl  YHCJIOBBIX
BbIPasKeHU I HA OCHOBE CBOICTB apu(P)MeTHYECKHX JIeCTBUI
NPHU HeOOXOAMMOCTH ¢ HANMPABJIAKOIIEH MOMOIIb I0.
®opmyupoBaTh oONpeAeJeHUusl JCTUTENs W KpaTHOro (c
OTIOpPOM Ha aJITOPUTM IPABHJIA), HA3BIBATD JEJIUTEIN U KpaTHbIE
4yucia; Pacmo3HaBaTh IIPOCTbIE M COCTAaBHbIE YHUCIA;
(popmyIpOBaTH M NPUMEHSITH PU3HAKHU JICIMMOCTH Ha 2, 3,
5 9, 10, (c omopoli Ha anrOpUTM IMpaBuUjia); MPHUMEHSTH
AJITOPUTM  DA3JI0XKEHUS 4YHCIA HA NPOCThIE MHOXKHUTEIN;
HAXOAUThb OCTAaTKU OT JEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBath HCTUHHBIE U JIOKHBIE BBICKa3bIBAHHUS O
HaTypalbHBIX YHUCIIAX, IPUBOJAUTH IPUMePbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHMSA U OTPULIAHMS BBICKa3bIBAHUM O
CBOMCTBaX HaTypaJIbHBIX YHCEJ C OMOPOil Ha oOpaszell.

Pemiatp TeKCTOBBIE 3aJa4Ml  apUPMETHUUYECKUM CIIOCOOOM,
HCMOJIB30BATH 3aBUCHUMOCTH MEXIYy BEIUYHMHAMU (CKOPOCTb,
BpEMsl, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) IIpH
HE00XO/IMMOCTH C UCMOJIb30BAaHUEM CIIPABOYHON MH(DOPMALIUU:
aHAJIM3UPOBATH TEKCT 3a/1a4M, epedopMyIMPOBAThH YCIOBHE,
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HU3BJIEKATh HEOoOXOQUMbIE  JAHHBIE, yCTaHABJIUBATH
3aBUCUMOCTH MEXJy BEIMYMHAMU IPU HEOOXOJUMOCTU C
HaIIPaBJIAOMIEH TOMOIIBIO.

MogaeanpoBaTh XOJ PELICHHs 33Ja4d C IIOMOIIBIO PHUCYHKAa,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pa3douparts
pELICHUI TEKCTOBBIX 3a/a4.
C noMompbI0 nmegarora OUeHMBATh TOJYYCHHBIH pe3yabTarT,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IPOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTDH OLINOKH.

Pewamv 3a0auu ¢ nomowpio nepedopa 6cex 603MOMHCHBIX
6apuanmog.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS apUPMETUKH.

pa3jin4yHbBIC  PCUHICHHA, 3allluCH

Harasauasn
reomerpus. JiInnun
HA MJIOCKOCTH

(12 4)

Touka, mpsiMasi, OTpe30K, Jyd. Jlomanas. M3mepeHnne IIUHBI
OTpE3Ka, METPUYECKHE  E€OUHULI W3MEPEHUs  JJINHBIL.
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «I[locTpoeHne y30pa U3 OKpy>KHOCTEH».

VYron. Ilpsamoii,
H3mepenue yrios.

OCTpBIM, TymoW U Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas padota «Iloctpoenue yriosy.

Pacno3HaBate Ha yepTexax,
UCIIOJb3ys] TEPMHUHOJIOTHIO, W H300pamarb C [OMOIIBIO
4epTEXHBIX ~ MUHCTPYMEHTOB  (MpU  HEOOXOJAMMOCTH  TIO
BU3YaJIIbHON OIOpE): TOYKY, MNPSAMYIO, OTPE30K, Jy4, YroJl,
JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPHUMeEPbI OOBEKTOB PEAIBHOTO
MUpa, UMEIUX (OpMy H3YYEHHBIX (PUTYp, OLEHHBATH HX
JIMHENHBIE Pa3MEPBI.

Hcnoab30BaTh IMHENKY U TPAHCIOPTUP KaK MHCTPYMEHTHI IS
MOCTPOEHUS U U3MEPEHUS: H3MEPHATH JUTMHY OTPE3Ka, BEJIMUNUHY
yIia; CTPOMTBh OTPE30K 3aJlaHHOM JUIMHBI, YTOJI, 3aJaHHOU
BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOTO pajauyca.

HN3o006paxkars KoHPUTYypaluu reoMeTpudeckux Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOW U
KJeTyaToil Oymare; mpeajaraTb, OMUCHIBATH W 00CYXKIAaTh
€roco0bl, AaJrOPpUTMBI IIOCTPOEHHS IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3zHaBaTh M M300pakaTh Ha HEIMHOBAHHOW U KJIETYaTOU

pUCYHKAaX, ONHMCBIBATD,
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Oymare npsMoH,

CPAaBHUBATBH YIJIbI.
BoruncasTe JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTh M HMCHOOIB30BATH NPH  PpelIeHUM  3aaa4
3aBMCHMOCTH MEX]y €IMHULAMU METPUUYECKOU CUCTEMBI MEp;
3HAKOMMTbCS C HEMETPUUECKUMHU CUCTEMaMU MEp; BbIPAkKATh
JUIMHY B Pa3JIMYHbIX €AUHHIIAX U3MEPEHUS IPU HE0OX0IMMOCTH
C OTIOPO# Ha CTIPABOYHYIO MH(POPMAIIHIO.

HccnenoBatb purypsl 1 KOHQUTypaLuu, UCTIONb3Yys HU(POBBIE

pECypCHI.

OCTpBIM, TYINOH, pPa3BEPHYTBIA  YIJIBI;

OOBLIKHOBEHHbBIE
apoou
(48 v)

Hpo6b. IlpaBuiibHble U HempaBuibHble JpoOu. OCHOBHOE
CBOMCTBO Apo6u. CpaBHEHHE ApOOEi.

CrnosxeHue 1 BIYMTaHHE OOBIKHOBEHHBIX ApoOeit. CMenanHas
npoOb. YMHOXXEHHME U JeJIeHHEe OOBIKHOBEHHBIX ApOOeii;
B3aWMHO-00paTHBIC IPOOH.

Pemenne TekcTOBBIX 3amad, comepkammx apoou. OCHOBHBIC
3a/1a4u Ha JpooH.

[Ipumenenue OyKB 115 3aMIUCH MAaTEMATUYECKUX BBIPAKEHUN U
MPEJI0KEHUMN.

MopenupoBats B rpaduyeckoil, mnpeameTHol dopme, ¢
MOMOIUIBI0 KOMIIBIOTEPA TIOHATHUS M CBOMCTBA, CBA3aHHBIE C
0OBIKHOBEHHOU JIpOOKIO.

Yurarh M 3a0MCbIBATh, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
npeaiaratb U 00CyKI1aTh COCO0bI YIIOPSI0UYUBAHUS APOOCH.
MN300paxath  OOBIKHOBEHHBIE  JIpoOM  TOYKAMU  Ha
KOOPIWHATHOW  MOpsIMOM;  MCHOJb30BaTh  KOOPJIWHATHYIO
MPSIMYIO IS CPAaBHEHHS IPOOCH.

D opMyJIHPOBaTh, 3AIMCHIBATH ¢ MOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C ONOpOH Ha MPaBUIIO;
HCIOJIb30BATH OCHOBHOE CBOWCTBO JApPOOU Ui COKpaujeHus
Opobeil u npueederus O0poobU K HOBOMY 3HAMEHAMENO 8
NPOCMENUUX CLy4asix.

IIpencraBiasith 1m0 o0pa3y CMemIaHHYIO JApoOb B BUJE
HEMPaBUJIBHON W  BBIACIATH ILEJIYH0 4YacTh 4YHUCIA U3
HENPaBUILHOU IpOOH.

BoinoJHATL apupmernyeckne AeiicTBUS C 0OBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX Clydasx; MNPUMEHSITh CBOMCTBa
apuQMeTUYECKUX ACUCTBUMN IS pallMOHATHM3AINH BEIYUCICHUMN.
BpINOTHATH, NPUKHMAKY M OLEHKY pEe3yJIbTaTa BBIYHMCIICHUI;
Nnpearath U NPUMEHATh NPUEMbI IPOBEPKHU BHIYMCIICHUI.

IIpoBoauTH McCiIe0BAHUSI CBOWCTB ApoOei, omupasch Ha
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YHUCJIOBBbIE JKCHEPUMEHTHI (B TOM 4YHUCIE C
KOMIIbIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIC BBHICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPBHI.

Pemiats mnpocreillie TEKCTOBBIE  3aJlayd, COAEpKallue
IpOOHBIE JTAaHHBIE, U 3374l HA HAXOJMHCOeHUe Yacmu yenoeo u
Yeno2o no e2o Yacmu, GblA6NAAMb UX CX00CHEA U PA3IUYUSL.
MonpenupoBaTh XO0J pPEIICHUS 3aa4d C MOMOIIbIO PHUCYHKA,
CXEMBI, TaOIUIIEL.

IIpuBoauTsH, pa3dupaTb, ONEHMBATH DPA3JIUYHBIC DPEIICHMUS,
3aMUCH PENICHWH TEKCTOBBIX 3a7ad TpH HEOOXOIUMOCTH C
HaIPAaBJISIONIEH TOMOIIBIO.

C nomombi0 mexarora OUEHUBATH TOTYYCHHBIN PE3yNbTarT,

IIOMOIIBIO

OCYHIECTBJISATh  CaMOKOHTPOJIb,  TPOBEpssi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTD OITUOKH.
3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS apU(DMETUKH.

Harasauasn MHOTrOyroJbHUKH. YeThIpEXYroybHUK, IIPSIMOYTOJIbHUK, | Pacmo3HaBaThb, u300paxarb C TOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pYKH, MOJEIUpOBaTb H3 OyMmaru

MHOroyroJibHUKHU TpeyrobHuK. MHOTOYTOJIbHUKH.

(10 4 TL1owma s U MepPUMETp MPAMOYTOIBHHKA H MHOTOYTOJNBHUKOB, IIpuBoAUTH MpUMEPbI OOBEKTOB PEAIBHOTO MHPA, UMEIOITUX
COCTABJNEHHBIX M3 TPSMOYTOJBHHKOB, CIMHUIE H3Meperus|POPMY — MHOTOYrOJbHHK, TIpAMOYIOJIbHUKA, — KBa/paTa,
rutoma . TlepuMeTp MHOTOYTOJIbHUKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEITHbIE Pa3MepBI.

BoluncasTs: TEpUMETp TPEYroJibHUKA, MPSMOYTOJIbHHKA,

MHOIOYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JEHCTBUIN).
H3o06paxkarb OCTpPOYTOJIbHBIE, IIPSIMOYT' OJIBHBIE "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrpouTh Ha KieT4yaTtoi Oymare KBajpaT U MPSMOYTOJbHUK C
3aIaHHBIMU JUIMHAMU CTOPOH.

HcciaenoBarb cBOMCTBA NPAMOYTOJBbHUKA, KBagpara IYyTEM
OKCIIEPUMEHTa, HAOIIOAEHUS, W3MEPEHUs, MOJCITUPOBAHMS;
CpaBHUBATh CBOMCTBA KBaJApaTa U MPSMOYIrOJIbHUKA.
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PacnozHaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUA O
MHOTOYTOJIbHUKAX, IPUBOJAMTH NPUMePbI U KOHTPIPUMEPBI.
HccnenoBath 3aBUCHMOCTB IUIOIIAIN KBaJpaTa OT JUIMHbBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJAPATHOM CETKH JUIS ITOCTPOCHUS
¢uryp;  pasdmBaThb  IpSAMOYTOJIBHMK  Ha  KBaJparsbl,
TPEYrOJbHUKH; COCTABJATH (UIypsl M3 KBajgpaToB U
IPSIMOYTOJIbBHUKOB M HAXOJIUTh UX IJIOLIAb, pa30uBaTh (GUTYpbI
Ha IPSIMOYTOJIbHUKH U KBaApaThl U HAXOAUTh WX MJIOLAAb (IIpH
HEOOXOJUMOCTH C HAIIPABIISIONIECH TOMOIIIBIO).

Beipamxath BeIMUMHY IUJIOIIAAM B Pa3IMYHBIX E€AMHUIIAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCNO0Jb30BaTh
3aBMCHMOCTH MEXJY METPHYECKMMH EIUHHMIIAMU H3MEPEHHUS
IoNaAd NpU HEOOXOTUMOCTH C ONOpPOM Ha CHPaBOYHYIO
UH(pOpPMAIHIO.

3HAKOMUTBCSI ¢ MNpPUHMEpPaMH MNPHUHMEHEHHMsl IUIONAAN U
nepuMeTpa B NPaKTUYECKUX cHUTyauusx. Pemars 3agadyu u3
peaNbHOM KU3HH, TPH HEOOXOIMMOCTH C OMOPON Ha aJIrOPHUTM
npaBuiia, 00CyKI1aTh Pa3jdYHbIe CIIOCOOBI PEIICHHS 3a/1a4.

JlecaTUUHDbIE
apoou
(38 1)

JlecsatnuHas 3anmuch apodeid. CpaBHEHHE IECATUYHBIX APOOECH.

JICHCTBHS C IECATUIHBIMU JPOOSIMU. OKpyenenue 0ecsimusHblx
opobeil.

Pemenne TekcTOBBIX 3amad, coaepkammx Japoou. OCHOBHBIC
3a/1a4u Ha qpooH.

IIpeacraBiasite JecATUYHYIO ApoOb B BHJE OOBIKHOBEHHOH,
YUTATh W 3alHCHIBATb, CPABHUBATBL JECATHYHBIE JpOOH,
npegjaratb M 00Cy:KIAThb  CHOCOOBI  YIOPSAJNOYUBAHUSA
JIECATUYHBIX IpOOEH.

M3o00paxkaTh necsTHuHbIE APOOM TOUYKAMU Ha KOOPIMHATHOM
MIPSIMOM.

BbIAIBIATH CXOACTBA M PA3JIMYUsl IPAaBUI apU(PMETHUECKUX
NeUCTBUM C HATYpalIbHBIMH YUCIAMH U IECATUYHBIMU JAPOOSIMH,
IIOCJIE COBMECTHOIO aHAJIU3A.

BbinoHATL apudmeTnyeckue JAEHCTBUS C  JIECATUYHBIMHU
Ipo0sMHU; BBINOJIHATHL NPUKUAKY M OLEHKY pe3yibTara
BBIYUCIICHU.

IIpumensiTh cBoiicTBa apudmMeTnyeckux AeHCTBHHA UIs
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panMoHaNIM3alUU BEIYMCIICHUM.

Ilpumenamep npasuno oKpyenenus Oecimuuuvix Opobeil, pU
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOHA.

IIpoBoauTh HCC/IEIOBAHUS CBOMCTB JIECATUYHBIX JApPOOEH,
ONUpPasiCh Ha YHCIOBBIE OJKCIEPUMEHTHI (B TOM 4YHCJE C
MOMOIIIbIO KOMITBIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,
NPUBOAUTL TNPUMEPbI U  KOHTPIPUMEPHI,  CTPOUTH
BbICKA3BIBAHUS U OTPUIIAHHS BHICKA3bIBAHHIA.

Pemars nmnpocreillie TEKCTOBBIE 3a/Jaud, COJEp Kalue
JIpOOHBIE TaHHBIC, M HA HAXO0JCOEHUEe YaCMU Yen020 U Yenio020 no
€20 yacmu; BbISIBJISITh HX CXOJACTBA U Pa3jnyusl.
MoaeanpoBaTh XOJ PEIICHHUS 33a/la4d C TOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa3doupars pas3nuyHble pPEIICHUs, 3aIHUCH
pEUIEHNI TEKCTOBBIX 3a4ad4.

OnepupoBaTth IpOOHBIMU YHCIIaMU B peajbHBIX KU3HEHHBIX
CUTYyaLMSIX.

C nomompb0 nexarora OUEHUBATH IOJTYYECHHBIN PE3yJbTar,
OCYyHIECTBJSATH  CaMOKOHTPOJIb,  MpOBEpsisi  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLITUOKH.

3HAKOMHUTBCSI ¢ HCTOPHEi pa3BUTHS apU(DMETHKI

Harasanas
reoMeTpus.
Tena u purypsl
B IPOCTPAHCTBE
(9w

Mmnozeoepannuku. Hzobpasicenue mmozcoepannuxos. Mooenu
NpOCMPAHCINEEHHbIX Mell.

IIpamoyzonvHolii napannenenuneo, kyo. Paszeépmxu xyba u
napannenenuneod.
O6vém Kyda, npamoy2oi1bHo20 napaiienenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKAaX, B OKPYKaIOLIEeM
MHpe NPsAMOYToJIbHBIN Napaiesenunes, Kyo, MHOTOTPaHHHUKH,
ONUCHIBAThb, HMCHOJb3ys  TEPMHHOJIOTHIO, OLECHHBATH
JIMHENHBIE Pa3MEpBI.

IIpuBoANTH MpUMeEPbI 0OBEKTOB PEATbHOTO MHpPA, UMEIOIINX
(dbopMy MHOTOrpaHHHUKA, MPSIMOYIOJBHOTO MNapaielenunesa,
KyOa.

M3o00pakarh Ky0 Ha Ki1eT4aToil Oymare.

Hccaenosarb CBONiCTBA KyOa, [PSAMOYTOJIbHOTO
napajuleJIenuIea, MHOTOTPAaHHUKOB, HCIOJb3Yysl MOJEIU IpU
HE00XO0IMMOCTH C HAIPaBJISIONIEH TOMOIIBIO.
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PacnosnaBats  pa3BépTKM  KyO0a W MapajuieNenuiena.
MopeaupoBath Ky0 U napaienenurnes u3 Oymaru U mpouux
MaTepuasoB, 1o o0pasiy.

Haxoauth u3MepeHUusi, BBIYMCJIATH IJIONIAb MOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOJBLHOTO IMapajliesienuIies;a ¢ Oopoi Ha
QITOPUTM YYeOHBIX JCHCTBHIA, HCCIe10BATH 3aBHCHMOCTb
00bEMa Kyba OT JIJTMHBI ero pedpa.

Ha6uonath W NPOBOAUTH AHAJOTHH MEXIY TOHITHSIMHA
IO 1 ¥ 00BEMA, TIEPUMETPA | TIIOIIAIN TOBEPXHOCTH.
Pacno3naBaTh WCTHHHBIE W JIOXKHBIE BBICKA3bIBAaHHA O
MHOTOTPaHHHUKAX, NMPUBOAUTH NMPHUMEPbI U KOHTPIPUMEPHL
PemaTe 3a1a4m 13 peanbHOM KU3HU.

IloBTOpEHUE
1 0000111eHHNE
(10 4

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca S5 Kiacca,
000011eHE 3HAHUH.

Bo1uucasTh 3HaUCHUS BEIPAKECHHM, COIEPKAINX HATYPATbHBIC
4yuciaa, OOBIKHOBEHHBIE W JECATUYHBIC JpOOH, BBHITIOJHATH
npeoOpazoBaHus YKCEN MPU HEOOXOTUMOCTH C HaIPaBJISIONIEH
MTOMOIIKIO.

BpiOupars  cmocod CpaBHEHHS ~ YHMCEN,  BBIYUCIICHUH,
NPUMEHAIThL CBOMCTBA apu(METHUECKUX JIEUCTBHH  IJIA
paloHaIN3auy BBIYUCICHUH.

OcylecTBJASTH CAMOKOHTPOJIb BBITIOJHSAEMBIX JACHCTBUN M
CaMOTIPOBEPKY pe3y/IbTaTa BEIYUCICHUI.

Pemars mnpocreiimme 3amaum U3 peajbHOM  KHU3HHU,
NPUMEHSATHL MaTeMaTU4YeCKue 3HAHUSA Ui PelIeHUs 3a7a4 U3
JIPYTUX Y4EOHBIX MPEAMETOB.

Pemars mnpocreiiiume 3agaum
CPaBHHUBATH  CHOCOOBI  pELICHUS
PalMOHAJILHBIH CIIOCO0.

cnocodamu,
BbIOUPATDH

Pa3HbIMHU
3a/1a4y,

6 kiaacc (He menee 170 u)
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Ha3zpanue
pa3aeJia (TemMbl)
Kypca (4uciao

OcHoBHoOe coaepkaHue

OcHOBHBIE BHUABI 1€ATCJIbHOCTH Oﬁy‘lalOlIII/IXCH

4acoB)
HarypajbHbie ApupmeTrueckue IeiCTBUS ¢ MHOTO3HAYHBIMH HATYPAIbHBIMY | BLINOJIHATL apudMeTHUYecKHe IelCTBHSA C MHOTO3HAYHBIMH
ymucaa yuciaMu. UucioBble  BBIPRXKEHHUS, MOPSIOK  JIEHCTBUM, |HATYpaTbHBIMH YHCIAMH, HAXOAUTH 3HAYEHHUS] YHCIOBBIX
(30 9) HCIIOJb30BaHUEe CKOOOK. OKpyTrieHue HATypaIbHBIX YHCEIL. BBIpOXXEHUI CO CKOOKaMH U 0€3 CKOOOK; BHIYUCIATH 3HAYEHUSA

Jlenutenu U KpaTHbBIE YUCTA; HAUOOIbWUL 00WULL Oeumend U

HaumeHbvuiee 0611/;66 KpamHoe.

Paznoxxenne uymcima Ha TPOCTBIE MHOXHTENU. JlemuMocThb

CYMMBI U NIPOU3BEAEHUS. J[eIeHre C 0OCTaTKOM.
Pemrenne TeKCTOBBIX 3a7ad.

BBIpXEHUH, COJIEPIKAIUX CTETICHHU.

BhInoiHATL TPUKUAKY W OIEHKY 3HAUYCHHUNU YHCIIOBBIX
BBIPQ)XCHU, IPUMEHATHb NPUEMBI IPOBEPKH PE3YIIBTATA.
Hcnonp30BaTh TpW  BBIUKCICHUAX IepPeMeCTUTENbHOE M
coyeraTejibHOE CBOICTBAa CJIOKEHUSI M  YMHOKEHUS,
pacnpeodeaumenbHoe CE0UCHIE0 YMHOMCEHUA OMHOCUMEbHO
clodcenus, CBOMCTBA apu(pPMeTHYeCKHUX el CTBHI.
HccaenoBarh  YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIEC IKCTIEPUMEHTHI.

@®opMyJIMPOBaTH  OMNpeNeJeHusl JISIUTEeNII ©  KpaTHOTO,
HanOOJBIIETO OOIEero AeluTelss W HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO0 M COCTaBHOTO YHCEN, HMCIOJb30BaTh 3TH
MOHATHS MPHU PEIICHUH 3a1a4 (ITpU HEOOXOIMMOCTH C OTIOPOM Ha
AITOPUTM TIPABHIIA).

IIpuMeHSATH AJrOPUTMbI BBIYKMCICHUS HaWOOJIBIIEro OOIIero
JEeNUTeNs] UM HauMEHbIIEro OOIIero KpaTHOTO JBYX 4YHCEI,
AJTOPUTM PA3JI0KEHHUS YUCIIa Ha MMPOCTHIC MHOXKHUTEIIH.
HccnenoBarb cBoOiCcTBAa JIEIUMOCTH CYMMbl U MPOU3BEIACHUS
YHCEJI C ONOPOI HA BOTIPOCHBIH TUIAH.

IIpuBoauTH, NpPUMePbI YHCET C 3aJaHHBIMH CBOWCTBaMH,
Pacno3HaBaTh BepHble M HEBePHbIE YTBEPKICHHUS O CBOMCTBAX
YlCell, ONMPOBEPraTb HEBEPHBIE YTBEPKICHUS C MOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MareMaTH4ecKHe  NPEJIOKEHUS  C
MOMOIIBIO CBS30K I, «UTN», «ECIH..., TO...» [0 00pa3Ily.
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Pemiate TEKCTOBBIE 3a/1a4¥, BKIIFOYAIOIIUE TOHATUS JEIUMOCTH,
apu(METHUECKUM CIIOCOOOM, HCIIONB30BaTh IEpedop Bcex
BO3MOJKHBIX BAPUAHTOB C OTIOPOM Ha BOIPOCHBIN ILUIAH.
MogaeanpoBaTh XOJ PEIICHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[TpuBouTh, pa3Ouparb, OIEHUBATh Pa3jIUYHbIe PpelIeHus,
3allUCH  PELIeHHWH TEKCTOBBIX 3aJa4 C HalpaBJBIIOLICH
ITOMOIIBIO.

Kputrnueckn oneHMBaTh NMOJYYEHHBIN pe3yabTar, HAXOAMTh
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasauas
reoMeTpus.
IIpsimble Ha

II0CKOCTH
(79

Ilepnenouxynapuvle npawvie. I[lapannenvnvie npsmvle.

Paccrosaune Mexay 1Byms TOUKaMH, OT TOYKH A0 MPSAMOU,

JUIMHA ITyTH Ha KBAaJPAaTHOM CETKe.
Ipumepol npsmvix 6 npocmpancmee.

Pacno3HaBaTh Ha 4epTekax, PUCYHKaxX Cclydyad B3aHMMHOIO
PacIoJIOKEHUs ABYX MPSAMBIX.

HN300paxarb ¢ 1NOMOWIBI0 YEPTEKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare [Be IepeceKaroluecss MpsMble, B
napajelbHble MpsSMbIe, CTPOUTH MPSIMYIO, NEPIEHIUKYIIPHYIO
JTAHHOM.

IIpuBoanTH NpHUMepBbI HapaieIbHOCTH u
HEPHEHAUKYISAPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3sHaBaTh B MHOIOYrojbHHMKax HEpHEHAUKYISPHbIE U
napajjelbHble  cTOpoHbl. M300paaTh MHOTOYTOJIBHUKH C
napajjiesIbHbIMU, NePHEHANKYIPHBIMA CTOPOHAMH 10 00pasLy.
Haxoauth paccTosiHHEe MEXIy IBYMsI TOYKaMH, OT TOYKH MO
OpsAMO#, JIMHY NYTM Ha KBaJpaTHOM CeTKe, B TOM YHUCIIE
UCIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 g)

OObIKHOBEHHAss  JApoOb, OCHOBHOE€  CBOMCTBO

cokpaitenue pooeil. CpaBHEHHUE U yHOpsAAOUMBAHUE IPOOEH.

I[CCSITI/I‘{HLIG ,Z[pO6I/I U METpHUYECKad CUCTEMa MCP.

npobw,

Apudpmernueckne  AEHCTBUS ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMHA ,Z[p065{MI/I.

u

CpaBHUBATH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CHOCOD
CpaBHEHUs JIpooei.

IIpencraBiasith JAecATUYHBIE JIpOOM B BHJIE OOBIKHOBEHHBIX
npo0eilt 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHbIE TPEICTABJIEHUs] IPOOHBIX YHUCEN MPH UX
CpPaBHEHHH, TPU BBIYUCIECHUAX (TIPU HEOOXOAUMOCTH C
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OtHomenue. Jlenenne B ITaHHOM OTHOIIEHWH. Macwumao,
MPOTIOPITHSL.

[Tonarue mponenTa. BoluuciaeHnue mpoueHTa OT BEITUYUHBI U
BEJIMYUHBI 110 €€ MPOLICHTY.

Pemenne TeKCTOBBIX 3aja4, COJAEPKALIMX APOOU U MPOLICHTHI.
[IpakTnueckas padota «OTHOIIEHUE JJTUHBI OKPY)KHOCTH K €€
IUaMETPY».

HaIPaBJIAIONIEH IOMOIIBIO).

Hcnoab30BaTh AeCATHYHBIE JApOOM TpU NpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoinoaHATL apupmeTnyeckue 1eiicTBUS ¢ OOIKHOBEHHBIMU U
JECATUYHBIMU JPOOSMHU.

Berunciaarno 3HAYCHUS BBIPAKECHU, COZIEpXKAIMNX
OOBIKHOBEHHBIE U JCCATHYHBICE  ApOOH,  BBIMOJHSITH
npeoOpazoBaHus JpoOeil, BbLIOUPATh CHOCO0, NPUMEHATH
cBolicTBa apudMeTUUECKHX ACUCTBUN MJIsl pallMOHATU3AIHNH
BBIYHCIICHU M.

CocTaBJiSITh OTHOIICHUS U MPOIMOPLUH, HAXOAMTH OTHOLIECHHUE
BEJIMYMH, JICJIUTH BEJIMYMHY B TAHHOM OTHOIIICHHH.

HaxoauTh JIKCHEPUMEHTAJBHBIM NYTEM OTHOIICHHE JJTUHBI
OKpY)XHOCTH K €€ nuamerpy (Ipud HEOOXOJUMOCTH C
HaIPaBJISIONIECH TOMOIIIBIO).

Haxoauth Macmtal miaHa, KapThl M BBIYUCISTH PACCTOSHUS,
UCITIOJIB3YsI MacITad ¢ OMOPOH Ha aJITOPUTM y4eOHBIX IEHCTBHIA.
OOBSICHATH, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI PEUH CO
CJIIOBOM «IIPOLEHT». BbIpamaTh MpoLEHTHI B Ipo0sSX U ApoOH B
MPOLIEHTaX, OTHOIIIEHUE IBYX BEJIMYHMH B IPOLICHTAX.
BbIuncasATh MPOLEHT OT YKCIIA U YUCIIO 10 €ro MPOLEHTY.
OxpyrasaTh qpodu U NPOLEHTHI, HAXOAUTh IPUOIMKEHUS YHCET
IpU HEOOXOIMMOCTH € UCTOJIb30BAaHUEM BU3YaIIbHOM OTIOPBHI.
Pemiatp 3agayM  Ha YacTH, TMPOLIEHTHI, MPOMOPIUHU, Ha
Hax0XJieHue Apoou (IPOIEeHTa) OT BETUYUHBI U BETUYHUHBI 10 €€
npobu (MmpouLeHTy), ApoOu (MpoIeHTa), KOTOPBIM COCTaBIISIET
ofHa BenmuuuHa OT aApyroil. IlpuBoauTh, pa3éupars,
OlLIEHMBATDH PA3JIMYHBIC PEIICHUS, 3alUCU PEIICHUN TEKCTOBBIX
3a/1a4 MpH HEOOXOAUMOCTH C HAIPABJISIIONIEH TTOMOIIIBIO.
H3Baexkars wuHpopManuMo #w3 TaOIUMIl ©W  JAMArpPaMM,
UHTEPIPETUPOBATH TaOIUYHbIC JTaHHBIE, OTpeeNATh
HauOoJIbIlIee U HAMMEHBIIIEE U3 MPEACTABICHHBIX TAHHBIX.
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Harasanas
reoMeTpus.
Cummerpus

(6 1)

Ocesas CumMmempus. lleHmpa/sza;z CUMMemPUZL.

Ilocmpoenue cummempuunvlx gueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha yepTekax U M300paKEHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (QUTYypy (OTPE3OK,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYIOJbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIIPaBJAOIIEH TOMOILBIO.

HaxoanTe npuMepbl CUMMETPUU B OKPYXKAIOLIEM MUPE.
MopenupoBars 13 Oymaru e (QUIypbl, CHUMMETpPHYHBIE
OTHOCUTEJIBHO NPSIMOW; KOHCTPYHPOBATh T'€OMETPUYECKUE
KOH(UTYpalluy, UCIOJIb3Ysl CBOMCTBO CHMMETPHH, B TOM YHUCIIE C
MOMOUIBIO IUPPOBBIX PECYPCOB C ONMOPOI Ha aITOPUTM Yy4eOHBIX
JIEACTBHM.

Bripaxxkenus
¢ OykBamMu

(6 1)

[TpumeHenwe OyKB IS 3aIFCH MAaTEMaTHYCCKUX BBIPAKECHUN U
MIPEIUIOKEHUN.  ByKeeHHble — 8bIpajiceHust U HUCLOBblE
NOOCMAaHOBKU.

ByKBeHHBIC paBEHCTBA, HAXOXK/ICHUE HEM3BECTHOTO KOMITOHEHTA.
DopMYJIbI.

HUcnosab30BaTh OYKBBI s 0003HAUYCHHS] YUCEN, TIPU 3aIHCH
MaTeMaTHUYeCKUX  yTBEPXKIEHUW, COCTaBIATh  OyKBEHHBIC
BBIPAKECHUS IO YCIOBUIO 33]a4H.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCITOJIh30BaTh OYKBBI JJI UX 3aIHCH.

BopruucasaTh yucioBoe 3HaueHUE OYKBEHHOTO BBIPAKEHUS TPHU
3aJIaHHBIX 3HAYCHHUSAX OYKB C OMOPOM Ha aJrOPUTM YUEOHBIX
NIEUCTBUI.

3anuceIBaTh dhopmy.ini: nepumMeTpa H IUIOIIA N
NPSMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOMIAAH
Kpyra; BINOJIHATH BIYMCJIEHHUS 110 OTUM (HOpMyIIaMm.
CocraBiasitb (opMyJibl, BBIPAKAIOMINE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE; 1I€HA, KOJUYECTBO,
CTOUMOCTh; TPOU3BOAMTEILHOCTh, BpeMs, 00BEM paboThI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (GopMysam.

HaxoauTh  HEW3BECTHBI  KOMIIOHEHT  apU(pMETHYECKOTO
JEUCTBUS.

Harasinnas
reoMeTpus.
Durypsl

YUeTpIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
[IpsMoOyronpHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JIaroHanen.

MN300paxkaTh Ha HEIMHOBAaHHOM W KieT4aTo Oymare c
UCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKU C 3aJaHHBIMA CBOMCTBAMMU: C
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HA IUIOCKOCTH
(14 v)

N3mepenue yriios. Buibl TpeyrojabHUKOB.

[lepumerp MmHoroyrospHuka. llinomans

¢urypsr. PopmyIsl

nepuMeTpa U IUIOIIAau mpsMoyroibHuka. [Ipubmmkénnoe

M3MEpeHue TIomaay Guryp.

Ipakxmuueckas paboma «Ilnowaov kpya».

NapajuleJIbHBIMU, NEPIEHIUKYISIPHBIMU, PAaBHBIMU CTOPOHAMH,
OpsIMBIMU ~ yIJIAMU W Jp., PaBHOOEIPEHHBI TPEYroJIbHUK.
IIpensarars 1 06CyK1aTh cOCO0bI, AJTOPUTMbI TIOCTPOCHHUS.
HccnenoBarb,  HCHOJB3YS  SKCIEPUMEHT,  HaOJIIOACHUE,
MOJIEIUPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJIBLHUKH C OMOPOI HA BOIPOCHBIH TIaH.
O00CHOBBIBATb, ONPOBEPraTb C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKACHUS O NPSAMOYTOJbHUKE, KBaJpare, Pacno3HaBaTh
BEpHbBIEC U HEBEPHBIE YTBEPKICHMUSL.

HN3mepsATh M CTPOUTH C NTOMOUIBIO TPAHCIIOPTUPA YTJIbI, B TOM
YHClie B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl, PAclo3HABaTh
OCTpBbI€, IPSAMBIE, TYIbIE, Pa3BEPHYTHIE YIIIbI.

Pacno3naBath, H300paxaTh OCTPOYIOJIBHBIN, IPSIMOYTOJIbHBIMN,
TYIOYTOJIBHBIN, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEyroibHUKH (TIpH  HEOOXOJAMMOCTH C  HCIOJH30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BeruucasTe epuMeTp MHOT'OYTOJIbHUKA, IJI0IIA/b
MHOTOYTOJIbHUKA pa30HeHHeM Ha MPsIMOYrOJIbHUKU, Ha PaBHbIC
Gburypsl, UCMOJIb30BaTh METPUUECKUE €AUMHUIIBI H3MEPEHUS
JUIMHBI U TJIOLIAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IEHCTBUI.
HUcnonb3oBaTh NPUOJIMKEHHOE M3MeEPEHHe JIJIMH U TUIOMIAIeH
Ha KIeT4aroil Oymare, NpuOIMKEHHOE U3MEPEHUE IITUHBI
OKPYXHOCTH, TUIOLIaJAH Kpyra.

IToaoxkuTeIbHBIE H
OTpHUIIATE/IbHbIE
YHucJaa

(40 g)

Lenbie qycIia. Mooyns yucia,

ceomempudecKka

urmepnpemayus MO()yJZ}Z. Yucnoswle NPpOMENCYMKU.

ITonoxurensHple U OTpULATCIbHBIC

quciaa. CpaBHeHI/Ie

TOJIOKUTCIIBHBIX U OTPULATCIIBHBIX YHUCCIIL. ApH(bMeTH‘{eCKHe
JIEVUCTBUS C IOJOXKUTEIBPHBIMU U OTpUIATCIIbHBIMU YHCJIaMU.

Penienne TeKCTOBBIX 3a7a4.

I[IpuBoaAUTH NPUMEPHI HCIOJB30BAHUS B PEATbHON KU3HU
HOJIOXKUTEIBHBIX U OTPUIATEIbHBIX YHCEIL.

M3o06paxkaTh nenbie Yucia, MOJI0KUTEIbHBIE U OTPUIIATEIIEHBIC
YHCIIa TOYKaMH Ha YHUCIOBOH MPSAMOH, HCIOJIB30BATH YHCIIOBYIO
IOPSAMYIO JUIsl CPABHEHUS YHCEIL.

IIpuMeHsiTH NpaBWJIAa CpPAaBHEHMSA, YNOPAJ0YMBATH IleJble
YUCIIA; HAX0OUNb MOOYIb YUCIA.

®opMy/JIHPOBATH MPABUJIA BEIUUCIIECHUS C MOJOKUTEIBHBIMU U
OTPHUILIATEIbHBIMUA YUCIIAaMH, HAXOJAMTh 3HAYeHUs YHCIIOBBIX
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BBIPAKECHU, CoJIepKaIux JEUCTBUS
C IOJIOKUTEIBHBIMM UM  OTPULIATEIIBHBIMU  YHUCIAMHU IIPH
HEO0OXO0IUMMOCTH C OTIOPOH Ha aJIrOPUTM IIpaBHIIA.
IlpuMeHATs CBOMCTBA CIIOKEHUS W yYMHOXKCHUS
npeoOpa3oBaHusl CYMM U IMPOU3BEICHUM.

PINIG: |

IIpencraBienue [IpsmoyronpHass cucreMa  KOOpPAMHAT HA  IUIOCKOCTH. |OOBSICHATHL W HJIIOCTPUPOBATH MOHSTHE TMPIMOYTOJIBHOU
JAHHBIX KoopaunaTsl TOUKH Ha MIIOCKOCTH, abciucca U OpJrHaTa. CUCTEMBl  KOOpJAMHAT  Ha  IJIOCKOCTH,  HCIIOJIb30BaTh
(6 1) CroGuaThle U KPYroBble HarpPaMMBL. TEPMHUHOJIOTHIO; CTPOMTH HA KOOPAMHATHOM MJIOCKOCTU TOYKU U
[IpaxTnueckas padota «IlocTpoenne nuarpamMmy. urypsl 1Mo 3ajaHHBIM KOOPAMHATAM, HAXOJMTEH KOOPIMHATEHI
Pemenne  TEKCTOBBIX  3a4ad,  COJAEpXaIIMX  JaHHBIE, | TOUCK.
MpeACTaBICHHBIC B TAOIUIIAX U HA TUArpaMmMax. YuraTte CTOJI0YaTHIC H KpYyroBbIC Anarpammsl;
HHTEpPNPeTHPOBATH JaHHbBIE; CTPOUTH CTOI0YATHIE TUAaTPAMMBI.
HUcnosab3oBaTh MHGOPMAILMIO, TIPEICTABICHHYIO B Ta0JIHIAX,
Ha JuarpaMmax JUisi peuieHHs TEeKCTOBBIX 3a/lady M 3agad H3
peaIbHOM KU3HU.
Harasignas IIpsimoyzonvuelii napannenrenuned, Kyo, npusma, nupamuoda, Pacmo3HaBaTh Ha 4epTeKaX, pUCYHKaX, OMMCHIBATH TUPAMU]TY,
reoMeTrpus. KOHyc, — yuaunop, wap u  cgepa.  Hzobpadicenue|npu3My, UWIMHADP, KOHYC, IIap, W300paxaThb HX OT PYyKH,
Durypsl npOCMPAHCMEEHHbIX Queyp. IIpumepur Ppaseeépmoxk | MoieJIMpoBaTh U3 OyMmaru, IUIACTWIMHA, TPOBOJIOKA U JIp. C
B IIPOCTPAHCTBE MHO202PAHHUKOS, YUIUHOPA U KOHYCA. Hanpasisomed nomoursio. IlpuBoAUT, MpUMeEpPbl 00BEKTOB
99) Ipaxmuyeckas paboma «Co3z0anie Modeneri | OKPYKAIOIIEr0 MUPa, UMEIOMUX (POPMBI HA3BAHHBIX TEI.

NPOCMPAHCMBEHHBIX Yucypy.
Iouamue o06véma, eounuyvt usmepenus o6véma. OOBEM
NpPAMOY20/IbHO20 napaiieienuneod, Kyoa, popmynst 00véma.

Hcnonb3oBaTh TEePMHHOJIOTUIO: BEpIIMHA, pPedpo,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKA.
H3yuarb, UCMONb3ysl SKCIEPUMEHT, HAOIIOJECHUE, U3MEpPEHHE,
MOJETUPOBAaHUE, B TOM YHUCJIE€ KOMIIBIOTEPHOE, U ONHUCHIBATH
CBOIICTBA Ha3BaHHBIX TEJ, BBHISIBJISATH CXOACTBA U PA3JIHYHUA:
MEXy MUPaAMHUI0N M IPU3MON; MEXY HUIMHIPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEPTKHU MapajuieNenunena, Kybda, MPU3MBI,
MUPaMHJIBI, KOHYCA, [IHJIMHIPA; KOHCTPYHPOBAThH JaHHBIE Tela
U3 pa3BEPTOK, CO3[aBaTb KX MOJIEIM C HaIMpaBISAIOIIEH
MTOMOLIBIO.

rpaHb,
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Co3naBaTh MoOJeIH MPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTUIIMHA | JIP.) C OTIOPOW HA alTOPUTM y4EOHBIX
JICACTBUM.

U3mepsaTs Ha Moaeasix: UIMHBI pEOEpP MHOTOIPAHHUKOB,
JMaMeTp 1iapa.

Beiuuciaare mno  ¢opmyaam: 00bEM  NPSAMOYrOJIBHOTO
napajuiesenuneaa, Kyba; HMCIOIb30BaTh CAMHHUIBI H3MEPEHUS
00b€Ma; BBIYMCJAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KYOOB,
napajuieJenuIne/oB; pemarb 3aJa4i C peaJbHbBIMU JaHHBIMH C
OTIOPO# Ha CIPABOYHYIO HH(OMAIIHIO.

IToBTOpEHHUE,
00001IeHME,
CHCTEeMATHU3ALUSA

(20 v)

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KYypCOB 5 u 6

KJIaCcCOB, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUH.

BoIuuciasTh 3HaUCHUS BRIPAKECHUH, COIEpKAIINX HATypaTbHBIE,
1enable,  TOJIOKUTENbHBIE W OTPHIIATENIbHBIE  YHCIIA,
OOBIKHOBEHHBIE W JIECATHYHBIE  JIpoOU,  BBHITIOJIHSTH
npeoOpa3oBaHUs YMCEN U BBIPAKEHUH MPU HEOOXOJAUMOCTH C
HaIPAaBJISAIONIEH TOMOIIBIO.

Bpi0uparthb crocod cpaBHEHUsI YUCET, BBIYUCICHUN, IPUMEHATH
cBolicTBa apudMeTHUECKUX JACUCTBUN I paroHAIA3AIUN
BBIYHCIICHUH.

Pemarts npocreiimue 3aa4u U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKUe 3HAHUSl U1 pElIeHUs 3a7ady M3 JAPYrux
PEIMETOB.

Pemars npocreiiiume 3a1a4mM pa3HbIMH CIIOCO0AMM.
OcymecTBIAATh CAMOKOHTPOJIb BBINOJHAEMbBIX JEHCTBUM U
CaMOTIPOBEPKY pe3y/IbTaTa BHIYUCICHUI.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYYEHMUA)
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7 knacc (e menee 102 u)

Ha3Baunmue
paszaesia (TeMbl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucaam [ToHsiTHE PalMOHATILHOTO YHKCIA. CucreMaTH3HMPOBATH M 000ralIaTh 3HAHUSA 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmMernueckue JeHCTBUSI ¢ pallUOHATLHBIMHU YUCTIAMHU. U JICCATUYIHBIX APOOSX.
PanmnonajnHbIe CpaBHeHMe, YIOPSIIOYMBAHNUE PAITMOHAIBHBIX YHCET. CpaBHUBATBH M YNOPSIA0YMBATH APOOM, ITpeoOpa3oBLIBas MpU
qyucaa CrerneHb ¢ HaTypallbHBIM TTOKa3aTeJIeM. HEOOXOJAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7jad Ha ApoOHU, IPOLEHTHI U3 PeaIbHOM | OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

IIPAKTUKH.

[Ipu3Hakn  nenTUMOCTH,  Pa3JIOKEHMS
HaTypaJbHBIX YHUCCII.

PeanbHubie 3aBHCUMOCTH. [Ipamas
MPOMOPLIUOHAIBHOCTH.

Ha MHOXUTEIIN

u oOparHas

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUSA 3HAYEHUI APOOHBIX BbIPAMKEHMH, COACPKAIIUX
OOBIKHOBEHHBIE U  JIECSATUYHbIE JApOOM: 3aMEHATb IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JpOoOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXKeHUE K (Gopme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpOOHBIE BBIPAKEHHUsSI HA YMHOXKEHHME M JIeN€HUE AECATUYHBIX
npoOelt K NeHCTBUAM C LENIBIMU YHCIIaMU (TIPH HEOOXOJUMOCTH €
HalpaBJISIOLIEH TOMOILIBIO).

IIpuBoanTL 4HC/IOBbIe U OYKBeHHbIe NPHMepPbl CTEHEHU C
HaTypaJbHbIM IOKa3aTeleM, OOBSCHsS 3HAYEHUS OCHOBAHHUSA
CTENEHHU U IOKa3aTelsl CTENEeHU, HaXOJIUTh 3HAUYEHUsS CTeleHel

Biza @ (a — 711060€ PAaMOHANBHOE YHCIO0, N — HATypalbHOE
YHCII0) C ONIOPO Ha CIIPaBOYHYIO MH(OpPMAIHIO.

[TonumaTh cMbICA 3anMCcH 0OJbIIMX YHCET € TNOMOUILIO

JAeCATHYHBIX Apodeii U creneHer unciaa 10, npUMEHATH UX B

peajbHbIX CHTyalusiX.

IIpuMeHATH NPU3HAKY IE€IMMOCTH, PA3JI0KEHHS HA MHOXKUTEIN
HaTypaJIbHBIX YHCEIL.

Pemats npocreiimme 3aa4M Ha YaCTH, IPOLIEHTHI, IPOTIOPLUH,
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Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYNHBI U BETUYUHBI T10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISET
onlHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3éuparts,
OLIEHMBATDH PA3JINYHbIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSACHATH, ONIUPASCH HA ONPECICHUS, IPSAMO
IPONOPLUOHANIbHBIE u 00paTHO MIPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX
PEIMETOB.

Pemare mnpocreiiimrie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYI0 U o0paTHy10
NPONOPUHOHAIBLHOCTH, NPONOPLIMH.

Auredpanueckue
BBIPaKeHH
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. /JlonmycTuMble 3HaUYEHNS
nepeMeHHbIX. DopMyIibl.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBE/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBbHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOKEHHSL.
Pa3noxeHne MHOro4€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE WU CHUMBOJIMKOW, NMPHMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3alaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL peoOpa30BaHUs 1EJIOTO BBIPAKEHHUSI B MHOTOWICH
MPUBEICHNUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAATh (OpMyJbl KBajpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM HA CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHMSI 32 CKOOKH OOILEero MHOKUTEJS, TPUMEHEHUS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (GOpMYyT  COKpaIIEHHOTO
YMHO>KEHUS C OMOPOl Ha CIIPaBOYHYIO WH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCS ¢ HCTOPHUE Pa3BUTHS MATEMATHUKH.
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YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IIpaBUIIa npeoOpa3oBaHUs
PAaBHOCHUIIBHOCTb YPaBHEHU.
JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOMN

YpaBHEHHS,

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau

C IOMOIIBIO YPaBHEHUM.

Jlunetinoe ypasnenue ¢ 08YMs NEPEMEHHbLIMU U €20 2PAPUK.
Cucrema JIByX JIMHEWHBIX YpaBHEHUU C JABYMsI MIEPEMEHHBIMU.
Pemenne cucrem ypaBHeHUH CrocoOOM TIOJACTAHOBKUA U

CIIOCOOOM CJIOKEHUSL.

PemaTe IMHEHHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH s
NPaBHJIa [1IEPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouee npoctoro Bujia. [IpoBepsiTh, SABIsIETCS 1M KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YHCEN, SBISIOUIUMXCA PEIICHUEM
JIMHENHOI'O YPaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHHUS C JByMSl INEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM ONOpHI); MOJIb3YSACh TIpapUKOM,
NPUBOAUTH MPUMeEPbI PEIICHUS YPaBHEHHUS.

HaxoauThs peimieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOil Ha aITOPUTM YUeOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPIPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1ayd TOJIYYCHHBI pe3yJapTaT C ONOpPOd Ha
BOIPOCHBIN ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 a)

Koopnunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXYTKH.
PaccTosinne Mexay IByMs TOUKaMH KOOPJIUHATHOW MPSIMOM
[IpsimoyrosbpHas cucreMa KOOpAuHaT Ha TIOCKoCTU. [Ipumepbl
rpadukoB, 3agaHHbIX hopMyaamu. UteHue rpaukoB peaabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynkuuu. I'padux dyaxkumm. CBoiicTBa (GYHKIUH.

Jluneitnas  ¢ynkums. Iloctpoenue rpaduxa

byukiuu. I'paduk ynknuu y = kX + b.

JIMHEHHON

N300paxkath Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOLIME 33JaHHBIM KOOpPJAMHATAaM, Jy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh X HA aIreOpanvyecKoM s3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IO 33JaHHBIM
KOOPJAMHATaM; CTPOUTHh TI'paUKH HECIOXKHBIX 3aBUCHMOCTEH,
3a7aHHBIX (QOPMYTaMH, B TOM YHCJIE C MOMOIIbIO ITHU(PPOBBIX
1a00paTOPHIA.

I[IpumeHsiTh, M3y4YaTh NPENMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii criocod MpeACTaBICHUS M aHAN3a Pa3HOOOpa3HOH
KU3HEHHOI WHpOPMAIHH.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (DYyHKIMH, OBJIaEBATH
(bYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeitHyo QyHkuuio Y = kx + b, omucwiBaTh
e€ CBOICTBa B 3aBHCUMOCTH OT 3HaueHui kodddunnentos K u b
(Tpu HEOOXOAMMOCTH € OTIOPO Ha aJITOPHUTM MPABUIIA).
Crpours rpadpuku muHeriHOH QpyHkuny, Gyakmuny = kx + b
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Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOKCTB.

IIpuBOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IToBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHATUN U METOAOB Kypca / Kiacca,

0000111eHE 3HAHUH.

BbiOupaTrh, HNpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TTPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHH, MpeoOpa3oBaHUi,
MTOCTPOECHUM.

PemiaTes npocreifme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3aJad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilune TeKCTOBbIe 33]a4d, CPABHUBATD,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 v)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiepKaHue

OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucna u KBanpatHslit kKopeHb u3 uucia. [lonamue 06 uppayuonanrorom | @opMyJIMPOBaTh ONpeaesieHNe KBapaTHOTO KOPHS W3 YHCIIa,
BBIYHMCJICHHA. uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHUECKOro KBaJPaTHOTO KOPHS MpPU HEOOXOIUMOCTH C
KBaaparubie Heticmeumenvhule uucna. Cpaguenue oelicmeumenbHulx yucesl. |BU3yalbHON OMOPOH.

KOPHHU

ApupmeTrueckuil KBaJpaTHbIN KOPEHb.

HpI/IMeHﬂTL onepanruilo HMU3BJICYCHHUA KBAJAPATHOI'O KOpPHA U3
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(1549) VYpaBHeHue Buja X° = a. YKCIIa, MCTOJIb3YH IPU HEOOXOIUMOCTU KAJbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHbBIX KOpHEU. |OneHMBaTh  KBaJpaTHbIE KOPHU LENbBIMU  UYUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX |ACCATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuBaTL M YNOPSA0YMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOILBIO KBAJPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPaBJIAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaXOJWTh TOYHBIE U
npubnmxEHHBIe KopHU ipu & > 0.
HccaenoBarb CBOMCTBA KBAaJAPATHBIX KOpPHEH, IPOBOISA
YHUCIIOBbIE 3KCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaAHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline MpeodpasoBaHUSl  BBIPAKECHU,
coepalux KBaJApaTHbIE KOPHU. BbeIpakaTb NepeMeHHbIE W3
TEOMETPUUCCKUX U (PU3nUecKuX (GOpMYIN MPU HEOOXOIUMOCTH C
OIOPOI Ha MPABUJIO.
BopIyucasaTh 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBarh B XOJE€ peLIEHUs 3a4a4 3JIEMEHTapHbIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHS MATEeMAaTHKH.
Yucaa u Crenens ¢ nensiM nokasarenaeMm. CTanzapTHas 3anuch yuciaa. | PopMyJupoBaTh ONpeaeaeHHe CTEIIEHU C LIEJIbIM [I0Ka3aTeleM
BbIYMCJICHHSL. PazMepsl 00bEKTOB OKpYXKAIOLIEro MHUpa (OT MEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YalIbHOM 01ope).
Crenennb YacTHI] 10 KOCMHUYECKUX OOBEKTOB), JUIMTENLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
C HeJIbIM B OKPY’KaroIlleM MHpE. Bujge. CpaBHHMBATBL uYnciaa M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JJIUTEIBLHOCTH MPOIECCOB B
OKpYKaroIleM MUDE.
DopMyJIHPOBATh, 3aNUCLIBATL B CUMBOJINYECKOl ¢opme 1
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HWIIOCTPUPOBATL INpUMEpaMHu CBOICTBA CTEIICHU C OCJIbIM

nokasareieM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHO OMOPBHI).
IIpumensiTe  cBoOMicTBa CTENeHM Uil  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpKAIIUX CTEINEHU C LEIbIM II0Ka3aTelleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(opMauuu. BpINoJIHATH
AEHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, JIeJICHHUE, BO3BE/ICHHIE B CTEIICHB).

Aareopanuyeckne |KBanparHbeiii TpéxuieH. Pasnmoskenue kBagpaTHOro TpéxwieHa |Pacmo3HaBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHaBIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEITH.

Ksaaparubiii PackiaapiBaTh HAa MHOXKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPEXUJIeH HEOTPHIIATEILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha AJITOPUTM TIpaBHIIA.

Adaredpandyeckue | AnreOpandeckas ApoOb. JlomycTUMbIe 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanveckre BeipakeHus. Haxoaurb o6macth

BbIpaKeHMS. BXOJALIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIpEACTICHUS PallMOHATIEHOTO BHIPAXKEHUS.

Adredopandeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJIHATH YHCIOBBIE IOJCTAHOBKHA W BBLIYMCJIATH 3HAUCHHC

Apoob Crnoxenue, BBIUYMTAHUE, YMHOKEHHUE u JeNieHre | ApoOu, B TOM YHCIIE C TOMOIIBIO0 KabKYIATOPA.

(15 g) anrebpanveckux npoOeil. I[IpeoOpazoBanue BbIpaxkeHUil, | POPMYJIHPOBATH OCHOBHOE CBOMCTBO areOpanveckoi qpoou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro JJs mpeoOpa3zoBaHus Apooeii.

BbinoJHATL JelicTBUSL C anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisoomed mnomouipio. IlpuMensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3ajady. BuipakaTb
nepemMeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIIO.

YpaBHeHnust KBangparHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJIpaTHbBIC yPaBHEHUSI.

U HEPABEHCTBA. DopMmyna KOpHER KBaApaTHOTO ypaBHEHUA. Teopema Buema. |3anuchiBaTh (OpPMYJY KOpHEH KBaJpaTHOTO YpaBHEHWS,

KBaaparubie Pemenne ypaBHeHMi, cBOIAIMXCS K KBagpaTHbIM. [IpocTeiimme | pemiath KBaJpaTHbie YPaBHEHUs]I — TOJIHbIE U HETOJHBIE (C

YPaBHeHHS IPOOHO-PalMOHAIBHBIE YPABHEHUS. MCIIOJIb30BaHNEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3agady € MOMOINBIO KBajapaTHbIX |[IpoBoauTh mpocTeiilime  Mcciael0BaHUsI  KBaJpaTHBIX
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YPaBHEHUH.

YPaBHEHUM.

Pematy ypaBHeHuUs, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOI € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnrogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU MU
K03 puIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumenamo meopemy Buema on4 peuierus
3a0a4 (¢ ucnonvb3osanuem oopasya).

Pemate TekcTOBBIe 3agaum anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyecko MOJAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOIUMOCTH C  HalpaBJSIIOIIEd  MOMOIIbIO);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS anreOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro Trpaduk,|Pacmo3HaBaTh JTUHCHHBIC YPABHCHHS C IBYMS IIEPEMCHHBIMHU.
U HepaBeHCTBA. MIPUMEpPBI PELICHUS] YPABHEHUM B LEJIBIX YHCIIAX. Crpoutb rpaduKku JHUHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cucteM JByX JMHEHHBIX YpaBHEHUH C JBYMs|HCHOJb3ysi HU(pPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MePEeMECHHBIMU. [IpuMepbl pelIeHUS CHCTEM HEJIMHEHHBIX | OTIOPOi Ha aJrOpUTM Y4eOHBIX IEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs|ypaBHEHUSIM.
nepeMeHHbIMU U CUCeEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pemiatp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3aj[au C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIoLIei
MTOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayury  peuieHus
YpaeHerus ¢ OSyM}l NEePEMEHHbIMU U cUcCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
Pemiath TeKkcTOBBIE 32/1a4H aNTeOpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBblie HEPaBEHCTBA U UX CBOMCTBA. D opMyJIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

1 HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOﬁ Hp}IMOﬁ.
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HepasencTBa OJIHOH mepeMeHHOW M ux peuieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PEILICHUS 3a1au.
(12 g) HEPABEHCTB C OJJHOM IIEPEMEHHON U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N3o0pakenue penieHns TMHEHHOTO0 HEPaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNEe HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCJIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, U300paKaTh peIlIeHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTHU
C BU3YaJIbHOM ONOPOIA.

DyHKIUH. [lonste ¢ynknuu. O6nacTe ONpeneneHus U MHOXKECTBO Hcnonb3oBarth  (QYHKIMOHAIbHYIO  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHIA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiicTBa QyHKIMH, UX OTOOpaxkeHHe HA | BuIYMCIATHL 3HAYeHMst QYHKIUH, 3aaHHBIX (GopMyliaMu (TIpu

59) rpaduxke. HEOOXOJUMOCTH HCIIOJIb30BATh KaJbKYJIATODP); COCTABJIATH
TaldIuIbI 3HAYeHUH QyHKIUY.
Crpouth no ToukaM rpapukn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIMM Ha OCHOBE €€ rpaduueckoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBIISAIONICH
ITOMOIIBIO.
Hcnoab3oBath  (QYHKIMOHAIbHYIO  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepbl IpaduKoB, OTPaKAIOUIMX peabHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOICTBaMU.
Hcnonb30BaTh KOMIBIOTEPHbIE POIPAMMBbI JUJIsl TOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKUUH. Urenue wu mnocrpoeHue rpadukoB ¢yHkuui. Ilpumeps! | HaxoanTs ¢ moMombio rpaguka QyHKIMK 3HAYCHUE OJTHOU U3

Yucnosbie rpaduKoB QYHKIHH, OTPasKAOLINX pealIbHbIE IPOLIECCHI. paccMaTpUBaEMBbIX BEJIMYMH 110 3HAYEHUIO APYrOU.

GyHkuun OyHKUIMH, ONMCBHIBAIOIIUE  TPSMYIO u o0paTHyIO0 | B HECIOKHBIX CIydasx BbIpaxaTbh (popMyJioii 3aBHCHMOCTH

(9 9) IPONOPLUHOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. |Mexay BeTHYHHAMH.

I'padux Gpyskuuny = X
dyaxmuu y = X2,y = X3,y = Vx, ¥ =k epaguueckoe

X
peulerue ypasHeHuil U CUCmem YpasHeHu.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl uzydaemblx ¢QyHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KEHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,
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y= \/X, y = k;

Hcnouab30BaTh PYHKIHOHAJIBHO-TPaHUYECKUE
NPeACTABJICHHUS [l PEIICHNS U UCCIICOBAHUS YPABHEHUN U
CHUCTEM YPaBHEHUM.

I[IpumensTe HUQPOBBIE pecypchl s MOCTPOCHUS TpaduKoB

GyHKIMH.

IToBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KypcoB 7 u 8
KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHHUS YHCEJN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, pELIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpPeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW KM3HM, TIPHUMEHSATH
MaT€MaTHYECKHe 3HAHUS JUIS pelIeHUs 3a7ad U3 JIPYyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a44, CDAaBHUBATH, BHIOUPATH CIOCOOBI
pELIeHUs 3aJa4H.

YpaBHeHus
U HepaBeHCTBA.

JluneitHoe ypaBHEHHE C JBYMS [IEPEMEHHBIMU U €T0 rpaduk.
Cucrema IByX JIMHEWHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMU U

OcBauBaTh U NPUMEHSITDH IPUEMBI PEIICHUSI CUCTEMBI ABYX
JUHEHHBIX YpaBHEHUHN C ABYMS MEPEMEHHBIMHU U CUCTEMBI ABYX

9 kJjacc
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Ha3zBpanue
pa3neJia (Tembl)
Kypca (4Huci10

OcHoBHOE CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucaa n PannonanbHble uyucna, uppayuoHanbHble uYucia, Koneuuvie u|Pa3BHUBaThL TpeACTABJEHHMS O UYHCIAX: OT MHOXECTBA
BBIYUCJICHUS. beckoneynvle oecsamuunble opoou. MHoowcecmeo | HATYpaTBHBIX YUCENT IO MHOKECTBA JCHCTBUTEIHHBIX YHCEI.
JlelicTBUTENbHBIE | OelicmBUmMenvhblX — uucen,  Oeucmeumenvhvle yucia Kaxk|(O3HAKOMHTHCS c BO3MOYKHOCTBIO MIPEJICTABICHUS
qyucaa beckoneunvle decamuunvle Opoou. Bzaumno 00HoO3HAUHOE JIEHCTBUTEIIHHOTO YHCIia KaKk OECKOHEUYHOW NeCATUYHON JIpolu,
(CR)) coomeemcmeaue mMexHcoy MHOHCECMBOM OeUCMBUMENbHbIX Yycel | IPUMEHSITh  JCCITUYHBIC TPUONIMIKEHUS PaIllMOHATIBHBIX U

U MHO2UCECMBOM MOYEK KoopOuHamuod l’lp}ZMOIZ.

Cpasnenue  Oelicm8UMENbHLIX — YUCE,
oelicmeusi ¢ 0eticmeumenbHbIMu YUCIAMU.

apugpmemuyeckue

[TpubmmkEHHOE 3HaUE€HNE BEIMYUHBI, TOYHOCTh PUOJINKEHUS.
Oxkpyrnenue uucen. Ilpukuaka ©  OLEHKAa pe3yJbTaTOB

BBLIYHCJIEHUM.

HUPPAMOHATIBHBIX YHCE.

3anucvieams, cpasnueams u ynopsaoouueamas
OeticmeumensvHvle YUcia.

BpinoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTnyeckre [eiiCTBUS C palMOHAIBHBIMU YHCIIAMU;
HAXOAMTh 3HAYCHHUS CTENEHEeH C MLeIbIMU TOKa3aTelsiMU U
KOpHE; BBIYMCIAATH 3HAYCHHS YUCIOBBIX BBIPAKECHHI.
[MoayuyuTs mnpeacTaBjieHHe O 3HAUYUMOCTU JIEHCTBUTEIBHBIX
yHcell B IPaKTHUECKOH JeATeIbHOCTH YeJIOBeKa.
AHAJIM3MPOBATHL U JeJaTh BbIBOAbI (IOCJIe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPUOIMKEHHS IEHCTBUTEIHLHOTO 4YHCIa
IIPU pelIeHUH 3a1au.

OKpyriasTh JeHCTBUTENbHBIC YHCIIA, BBINOJHATH NPUKHIKY
pe3ynpTaTa  BBIYUCICHUN, OLEHKY 3HAU€HUH  YHCIIOBBIX
BBIPAYKCHUIA.

3HaKOMUTBHCS C UCTOPUEH Pa3BUTHS MATEeMAaTHKH.
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YpaBHeHnust Jluneiinoe ypaBHuenue. Penienue ypaBHeHUN, CBOJISIIIUXCS K OcBauBaTh, 3alOMMHATL ¥ MNPHMEHATH TrpaduyecKue
U HePpaBeHCTBA. JIMHEHHBIM. METO/AbI IPU PEUICHUU YpaBHEHUM, HEPABEHCTB M UX CHUCTEM
YpaBHeHus1 KBanpatHoe ypaBHeHUe. PenieHue ypaBHEHWH, CBOJISIIMXCS |(MPU HEOOXOTUMOCTH C OINOPOM HA QITOPUTM  YUEOHBIX
¢ OJHOM K KBaJIpaTHbIM. buKBasipaTHbIC YpaBHEHUS. neicTBuil).
nepeMeHHOn Ilpumepvl  pewenusi ypasnenuti mpemveu u uemeépmoti | Pacmo3HaBaTh 1eIbIe U IPOOHBIC YPaBHCHHUS.
(14 g) cmenenell pasiodcenuem Ha MHONCUMeNU. PemiaTh JiMHeiiHble U KBaJApaTHble YPABHEHUsI, YPAaBHCHUS,
Pemrenne npoOHO-paninoHaIbHBIX YPaBHEHUH. CBOJSIIITMECST K HHUM, TPOCTEHIne JpoOHO-pallMOHATBHBIE
Pemrenne TeKCTOBBIX 3324 aNreOpandeckKuM METOIO0M. ypaBHEHUSI.
IIpeanarats BO3MOXKHBIE CIIOCOOBI pEIIEHUsI TEKCTOBBIX 3ajad,
o0cy1aTh HMX M pemaTb TEKCTOBbIE 3aJayd  Pa3HBIMH
criocobamu.
3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MAaTEMaTUKN
YpaBHenust JluneiiHoe ypaBHEHHE C IBYMs [IEPEMEHHBIMU U €ro rpadguk. |OcBauBaTh H MPUMEHSITH PUEMBI PEIICHUS CUCTEMBI JIBYX

H HEPpaABCHCTBA.

Cucrema IByX TUHEHHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU U

JIMHEHHBIX ypaBHeHI/Iﬁ C IByMsS IEPEMCHHBIMU U CUCTEMBI IBYX

Cucrembl
YPaBHeHUil
(14 g)

eé peumieHue. PelieHne cuctem IByX ypaBHEHHH, OJHO M3
KOTOPBIX JINHEHHOE, a APYroe — BTOPOH CTETECHHU.
I'paduaeckas nHTEpIIpPETANSA CUCTEMBI YPAaBHEHUM C IBYMS
MIePEeMEHHbBIMHU.

Pemenme TekCTOBBIX 3a7a4 aNreOpandeckumM CriocoOOM.

YpaBHEHHI, B KOTOPBIX OJJTHO YPAaBHEHUE HE SIBIISICTCS JIMHEHHBIM
(o BU3yanbHOM omope).

Hcnoab3oBaTh (QyHKIMOHAIEHO-TPAGUUECKUE TPEICTABICHHS
JUISL pellleHUs U MCCJIeI0BAHUSl YPAaBHEHUH U CHCTEM.
AHAJTU3MPOBATh TEKCTHI 3a/1a4, peliaTh WX aIreOpandecKum
CrocoOOM: MepPeXoauTh OT CIOBECHON (POPMYTHPOBKU YCIOBUS
3a7a4M K areOpandeckor MOJICITU MyTEM COCTABIICHUS CUCTEMBI
YpaBHCHHI; pemIaTh COCTABICHHYI0 CHCTEMY YypPaBHCHUMU;
HHTEPNPETHPOBATH PE3yJIbTAT.

3HAKOMUTBCS ¢ HCTOPUEI Pa3BUTHA MaTEMATHKU
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YpaBHeHus1
1 HepaBeHCTBA.
HepaBencrBa

(16 v)

HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX pELIEHUE.
CucremMbl TUHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM U HX

peuieHue.
KBagpaTHble HEPABEHCTBA U UX PELICHUE.

I'paduueckas WHTEpHIpeTanuss  HEPAaBEHCTB

HCPaBCHCTB C ABYMS ICPEMCHHBIMU.

u CHUCTEM

Yurare, 3anuchiBaTh, IOHUMATbh, HWHTEPIPETHPOBATH
HEPaBEHCTBA; UCIIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BbInoJHATHL 11peoOpa3oBaHrs HEPABEHCTB, UCMOJAb30BATh IS
peoOpa3oBaHUsl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JIMHEHBIC U KBaIpaTHBIE HEPABEHCTBA.

Pemiate  JIMHEHHBIE  HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPaBEHCTB, CHCTEMbI HEPAaBEHCTB, BKIIIOYAIOIINX KBAIPaTHOE
HEPAaBEHCTBO, U PEIIATh UX; 00CYKIAATH [10TYYEHHbIE PEIICHHUSI.
H3o6paxkarh penieHre HEPABEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW MpPSAMOM, 3alMMCBIBATh pEHICHWE C IOMOUIBIO
CHUMBOIJIOB.

Pemath kBajpaTHbIE HEPaBEHCTBA, UCIOJB3Ys I'paduyeckue
IIPEICTABIICHMUS.

OcBanBarh M NPUMEHATH HEPABEHCTBA IIPU PEIICHUU
Pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.

D yHKUUHA
(16 g)

Ksagparnunas ¢ynkinus, e€ rpaduk m cBoiictBa. Ilapabona,
KOOPAMHATHI BEPUIHHBI Tapad0JIbl, 0Ch CHMMETPHUH MapadOJIbl.
Crenenabie GyHKITMU C HATYpaIbHBIMHU TIOKA3aTENsIMU 2 U 3, UX

rpaduku 1 cBOMCTBA.

I'paduku dyskumii:y =kx,y = kx + b,,y = axd,y = ady

:\/x_,y =k,

Pacno3HaBaTh BuAbl M3ydyaeMbIX (QYHKIUI; HIJIHOCTPUPOBATH

CXeMaTHYeCKH, O0BSICHATH PACIIOJIOKEHUE Ha KOOPAMHATHOMU

Iockoctu rpadukoB GyHKIwiA Buga: Y = kx,y = kx + b,,y =

ax?, y = axd,

Y = /X, Y = B 3aBHCHMOCTH OT 3Ha4eHUH KOI()PUIUEHTOB;
X

OINMCHIBATh X CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, mNpPUMepPbl KBAAPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM )KU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
bynxmuu y = ax®> + bx + C (mpu HEoOXOAMMOCTH C
HAIPaBJIAIONIEN TOMOIIIBIO).

CtpouTthb 1 M300pakaTh cxeMaTH4YeCKHU rpauKu KBaJPATHYHBIX
(yHKIMiA, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
= a(x + p)>, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C THOMOIIbIO IHU(PPOBHIX
pecypcoB.

YucaoBble
MocJIe0BaTEIbHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHne TOCJIEI0BATEILHOCTH PEKYppeHTHOW (opmynolt u
dhopmyroit N-ro uieHa.

ApubdmMernueckas ¥ TeoMeTprudecKas mporpeccuu. @opmyisl N-
ro 4jieHa apuMETUYECKOW U TEOMETPHYECKOW IMPOTPECCHi,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpasicenue unenos apugmemuyeckon u 2eomMempuyecKol
npozpeccuti moYKamu Ha KOOPOUHAMHOU NIIOCKOCU.
Jlunetinwiil u SKCNOHEHYUANbHBLL POCHI.

Cnooicnvie npoyenmai.

OcBauBaTh M NPUMEHSATH WHJICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C MCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCJIEI0BATENLHOCTH.

AHaau3upoBath GopmMyIly N-ro 4ieHa MocieA0BaTeIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEJIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEZIOBATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3snaBath  apudMeTHUYECKYl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPH Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHYECKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMmbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJIEHUH U3 pEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHEe B apu(pMeTHYeCKOU
IPOrPEeCCUH, B FTEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams
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coomeemcmayiowue 3a6UCUMOCMU 2PaAPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJB30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHMM
(27EKTPOHHBIX TaOIUILL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodcuvie npoyenmol, 8 MoM Yucie 3a0a4u
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYAAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IEHME,
cucremMaTu3anus

1

3HAHUM

(18 1)

Yucjia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
JEWCTBUTENFHBIMU YHCIAMH, YWCIIOBAsl TpsMasi; MPOLEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPHOIMKEHNE, OTICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU S (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
@DyHknun (MOCTPOCHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXECTBO,
omepary HaJl MHOXKECTBAMH; HCIOJIb30BaTh rpaduueckoe
MIPE/ICTABJICHHE MHOYKECTB ISl ONTUCAHUS PEeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/4a4 U3 IPYTrUX y4eOHBIX MPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO 1 OCHOBHBIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPATIBHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJIbHbBIX YHCEJ, MPU3HAKH
JENIMMOCTH, 1IeJI0€ YKCIIO0, MOAYJb YUCHa, OOBIKHOBEHHAs! U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUA YHCIIa, apUPpMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JeliCTBUS, CPABHUBATDH M YNIOPSA0YHBATH YUCIIA,
MPEJCTaBISITh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YHClla; BBINOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.
Pemiath TekcToBbIE 32/1a4M apU(PMETHUYECKUM CIIOCOOOM.
Pemath npakTuyeckue 3a/1a4M, CoJIep>Kallne MpoIeHTHI, J0JIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHMe, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3oupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, MNPUMEHSSA
MaTeMaTUYECKHUI anmnapar, HHTEPNPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHSIMM. CTEIEHb C IIEJIBIM IOKA3aTEJeM,
apumMeTHuecKuil KBaJpaTHBI KOPEHb, MHOTOYJICH,

72




anredpandeckast 1po0b, TOKIAECTBO.

BbInoOJHATL OCHOBHBIC JACHCTBUSA. BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIe, JIPOOHO-pAIlMOHATBHBIC
BHIDQKCHUSI M  BBIPAKEHUS C KOPHSMH, pPEaM30BBIBAThH
pa3joK€HWe MHOro4jeHa Ha MHOMKWUTEIM, B TOM YHCIE C
UCIO0JIb30BaHuEM (OpMySl pPa3HOCTH KBaJpaTOB M KBajJpara
CYMMBI U Pa3HOCTH (C OMOPON Ha CNPaBOYHYIO MH(OpMAIHIO);
HaxOJIUTh JIOMYCTUMbIC 3HAYCHHUS TEPEMEHHBIX i JPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBarh ¢ NOMONIBIO (OPMYN peasibHbIE MPOLECCHl U
SIBJICHHUSI.

OnepupoBath NOHATHAMM: QYHKINA, Tpaduk QyHKUIUU, HYIH
GYHKIIUKA, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHaIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. IMpsAMas MPOMNOPLUUOHAIBHOCTD,
oOpaTHass  TPOMOPIMOHAIBHOCTh,  JIMHCWHas  (PyHKIWHS,
KBaapaTtuyHas QpyHkmus, napadosa, runepooa.

HUcnoab3oBath rpaguky 171 ONPEACIICHUS] CBOMCTB, IMIPOIECCOB
U 3aBUCHUMOCTEH, U1 pelleHus 3afad W3 APYrux y4eOHBIX
PEeIMETOB U PEaJbHON >KU3HU; MOAEJIHPOBATH C IMOMOIIBIO
rpaduKOB peanbHbIE MPOIIECCH U SBICHUSI.

Boipaxath ¢popMyJIaMH 3aBUCUMOCTU MEX/Ty BEJIMUYUHAMU.
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TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 'OAAM OBYUYEHMUS)

7 kaacc (He MeHee 68 u)

Ha3Baunmue
pasaesa (Tembl)

OcHoBHOE coacpKaHue

OcHOBHbIE BUIbI €ATEIbHOCTH oﬁyqalomuxm

Kypca (4ucJjio

4acoB)
IIpocreiimme [IpocTeiimue reoMeTpruIecKrue 0OBEKThI: TOUKH, TIPSIMBIE, Ty4dH | D OpMYJIMPOBATH OCHOBHBIC MOHITHS U OTIPEICICHHUS.
reoMeTpuuYecKne || yriibl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3zHaBaTh  HM3y4YCHHBICE  TE€OMETpHYECKHE  (HUTYpHI,
durypsi CMeXHBIC U BEPTUKAJILHBIC YIITHL. onpeaeassTh WX B3aWMMHOE PACIOJIOKCHHUE, BBIMOJIHATH
U UX CBOMCTBA. PaboTa ¢ mpocTedImumu yepTeKamMu. 4epTEX IO YCIOBHUIO 33/a4d (C HUCIOJIB30BAHUEM CMBICIOBOM
N3mepenue N3mepenne JTMHEHHBIX W YIJIOBBIX BEJIIMYWH, BBIYMCIICHUE |OMOPHI: HABOJAIIME BOMPOCHI HW/WIM alTOPUTMa Y4eOHBIX
reoMeTPpHMYECKHX |OTPE3KOB M YIJIOB. JIEHCTBHI ).
BEJIHYUH [Mepumerp w  mwiomans  ¢uryp, cocraBlieHHbIX 13| IIpoBOAMTH MpoCTEHIIHE TOCTPOCHUS C IIOMOIIBIO ITUPKYIIS U
(14 9) MPSIMOYTOJIbHUKOB. JTUHEHKH.
H3MepATH JIMHEHHBIC U YTIIOBbIC BEJTMYMHBI TCOMETPUUYCCKUX U
MPAKTHYECKUX 00BEKTOB.
OnpeneJsaTh «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOIUTH I'PYOYIO OLICHKY UX Pa3MEpOB.
Pemath 3a1a4i Ha BBIYMCJICHHE JUIMH OTPE3KOB M BCIIMYHUH
YIJIOB.
Pemathb 3aaun Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUCCKUX
buryp.
IpoBoauTk Kiaccu(PUKAIUIO YIIIOB, BBIYHCIATD JTUHCHHBIC U
VIJIOBBIE BENUYUHBI, MPOBOJAUTH HECJI0:KHbIEe HEOOXOIMMbIC
JOKa3aTeNbHbBIE PACCYXKICHHUS.
3HAKOMHTBHCS C UCTOPHEH Pa3BUTHS reOMeTPHUH.
TpeyroabHuku [lonsiTne -0  paBHBIX TpPEYroJbHUKAaX W  TepBUYHbIC | Pacmo3HaBaTh mapbl paBHBIX TPEYroJbHHUKOB Ha T'OTOBBIX
(22 9) MIPEJICTaBICHHS] O PAaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (C ykazaHHEM MPU3HAKOB) MPU HEOOXOTUMOCTU C
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IIpr3HaKa paBCHCTBA TPCYI'OJIbHUKOB.

IIpu3Haku  paBeHCTBA  NPSAMOYIOJBHBIX  TPEYrOJIbHUKOB.

CBoO#CTBO M€MaHbl IPSIMOYT'OJILHOTO TPEYTOJIbHUKA.

PaBHOOe1peHHbIC U PABHOCTOPOHHUE TPEYTrobHUKH. [Ipu3Haku

U CBOMCTBA PaBHOOEPEHHOIO TPEYT OJIbHUKA.

[IpoTuB G0sbIIEH CTOPOHBI TPEYrOJbHUKA JIEKUT OOIbIINN

yroJl.

BHU3YyaJIbHOU OTIOPOA.

BbiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYIOJbHUKOB.

®opMy.IHpOBATH OTIpEICTICHHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, HPSIMOYTOJIBHOTO, pPaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB, OHCCEKTPUCHI, BBICOTHI,
MEAUaHBbI TPEYrOJIbHUKA, CCPCANHHOTO NEPHNCHAUKYIIApa

IIpocTeiimie HepaBeHCTBA B TeoMeTpuH. IHepagencmeo

mpeyzonvHuxa. Hepaserncmao n1omanoil.
[psMOYTOJIBHBINA TPEYroNIbHUK ¢ yriioM B 30°.
[lepBbIie MOHSITHS O JOKA3aTEILCTBAX B TEOMETPHH.

OTpe3Ka; MEepUMETpa TPEYroJbHUKA MPU HEOOXOAUMOCTH C
OIOPOI Ha AITOPUTM IpPaBUIIA.

®opMyJIMPOBAaTH CBOICTBA M TPHU3HAKH PaBHOOEIPEHHOTO
TpEYroJbHUKA.

CTpouTh YepTeXH, peliaTh 3a1a4M C IIOMOIIBIO0 HAX0XKICHUS
paBHBIX TPEYIOJILHUKOB.

IIpumeHnsTs MIPU3HAKA paBeHCTBa MPSIMOYT OJIBHBIX
TPEYrOJbHUKOB B 3aJadax (C HUCHOJb30BAHHUEM CMBICIOBOM
OTIOpBI: HABOJALIME BOMPOCH W/WIM alrOpUTMa Y4eOHBIX
JIEHCTBHI ).

HUcnonb3oBate 1UQPOBBIE pECypchl sl  HMCCAeI0BaAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMHUTBCSA C MCTOPHUEN Pa3BUTHSI TEOMETPHH.
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IHapaniejabHble [TapamtensHble npsMsle, ux cBoiicTBa. Hakxpect nexamue, @opMyJaupoBaTh  MOHATHE  IMAPAUICTBHBIX  MIPSIMBIX,
npsiMmble, CcyMMa COOTBETCTBEHHBIE U OJHOCTOPOHHME YIiIbl (0Opa30BaHHbIE IPU | HAXOAMTD IIPAKTUYCCKHE IPUMEPBI.
yIJI0B [IEePEeCCUEHUH NapaUIEIbHbBIX IPSIMBIX CEKYILEH). H3yuaTs cBOicTBa yrioB, 00Opa30BaHHBIX NPH NEPECEUCHUU
TPeyrojbHUKa [Ipy3zHak  mapauIeNbHOCTH  HPSIMBIX ~ YE€pe3  PABEHCTBO |apauICIbHBIX MPSMBIX CEKYLIEH
(14 ) PacCTOAHMN OT TOYEK OJAHOM IPAMOU 10 BTOPOU NPAMOM. IIpoBoauTh noKa3arenbcTBa. POPMYIHPOBATH TeEOpemMy
CymMma yriioB TpeyrojabHHKa U MHOTOYI'OJIbHUKA. NapajuleIbHOCTH  JBYX IPSMBIX C  IIOMOIIBIO  YIJIOB,
BHemnue yriel TpeyrojpHuKa 00pa30BaHHBIX MPU MEPECEUEHUU OTHX MPSIMBIX TpPETben
IPSIMOM.
BoruncasTe CyMMy YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
HaxoauTh uucinoBble U OyKBEHHbIE 3HAUYEHHS YIJIOB B
TFeOMETPUYECKUX 3aJauax ¢ UCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.
OxkpyKHOCTH OKpyXHOCTB, XOp/bl U IMAMETPHI, UX cBOMcTBa. KacarenbHas k| @opMyJIMPpOBaTh  ONpedeJeHUsl.  OKPY)KHOCTH,  XOPJIbI,
U KpYT. OKpyKHOCTH. OKpYXHOCTb, BIIMCAaHHas1 B yroi. [lomamue o|nuameTpa U KacaTedbHOM K oOkpyxkHocTH. M3yyaTh wux
I'eomerpuueckue |I'MT, npumenenue 6 3aoauax. buccexmpuca u cepeournnwili|CBONCTBA, MPU3HAKH, CTPOUTH YCPTEKH.
MOCTPOEHMA NEePREeHOUKYIAP KaK 2eoMempuiecKue mMecma mouex. HccaenoBarp, B TOM YHCIE HCNOJb3YS HU(POBLIE pecypchl:
(14 ) OKpyXHOCTb, OIIMCAHHAsI OKOJIO TPEYroJibHUKa. BrrcaHHas B |OKPY)KHOCTb, BIIMCAHHYIO B YIOJ; LIEHTP OKPYXHOCTH,

TPEYTrOJIbHUK OKPY>KHOCTbD.
Ilpocmetiwue 3a0auu na nocmpoerue.
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BIIMCAHHOM B yroJI; paBEHCTBO OTPE3KOB KAacaTEIbHBIX
Hcnonvzosamv memoo I'MT onn doxazamenbcmea meopem o
nepeceyeHuu OUCCeKmpuUc y2i08 mpey20ibHUKa U cepeOUuHHbLX
NEePneHOUKYIAPO8 K CHOPOHAM MPey2ONbHUKA ¢ HOMOWBIO
I'MT.

OBinageBaTh NOHATHSIMM  BIHCAHHOM M ONUCAaHHOM
OKPY)KHOCTEH TpeYrojbHUKa, HAXOAUTH IIEHTPHI 3TUX
OKPY>KHOCTEH C OMOPOii Ha AITOPUTM MpaBUIIA.

PemiaTe OCHOBHBIE 3aJa4M HA NOCTPOEHME: yrja, PaBHOIO
JAHHOMY; CEpEMHHOTO TNEPINEeHAUKYIspa JTaHHOTO OTPE3Ka;
OpsMOM,  MNpPOXOJAIEed  4Yepe3  JaHHYI0  TOYKYy H
NEPIEeHIUKYISIPHON TaHHOW MPSIMOIi; OMCCEKTPUCHI JAaHHOTO
yria; TPEYroJbHUKOB IO pPa3IUYHBIM 3JEMEHTaM Ipu
HEO0OXOIMMOCTH C HAIIPABJISIFOIIEH TOMOIIIBIO.




3HAKOMMTBCS € HCTOPUEH Pa3BUTHS FEOMETPUH.

IloBTOpEHUeE, [ToBTOpenue nu 0000IIEHNE OCHOBHBIX TMOHATHHA W METOZOB |PemiaTh 3agauyM Ha TOBTOpPEHHE, WILTIOCTPUPYIOIINAE CBS3H
00001IeHNe Kypca 7/ Kiacca. MEXy Pa3IuYHbIMU YaCTSIMU Kypca.
3HAHUM
(4 1)
8 kiacc (He meHee 68 u)
Ha3Banmue

pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE conepxaHue

OcHOBHbBIE BU/bI 1eITEJIbHOCTH 00y4aK0IIHUXCH

4acoB)
Yeroipéxyroannuk |Ilapamienorpamm, ero npusHaku u cBoiicrsa. YactHele ciydau | A300paxkaTh U HAXOAMTH Ha YepTEKaX YETHIPEXYTOJIbHUKU
U napajuieiorpaMmMoB  (MPSMOYTOJBHUK, pOMO, KBaJApar), HUX |pa3HbIX BUJOB U UX DJICMCHTBHIL.
(12 q) MpU3HaKU U cBoiicTBa. Tpamnenus. PapHoOokas u npsimoyroipHas | @opMy/JIHpoOBaTh onpeeJIeHUsI: napajuiesiorpaMmma,

Tparneuuu.
Yosoenue meouanvl. llenmpanvnas cummempus

IpsIMOYToJIbHMKA, poMOa, KBajpaTa, Tpamneuuu, paBHOOOKOM
Tpaneuuu, IpsMOyroJbHOM Tparenuu.

HUcnonb3oBaTh NpU  pelieHMH TNpPocTedmmx 3agav
NpU3HAKKA U CBOMCTBA: MapaljiesiorpaMmma, NpsSMOYTrOJbHUKA,
pomba, KBajapara, Tpamneuud, pPaBHOOOKOW  Tpamenuw,
MPSIMOYTOJIBHOM Tparenuu.

I[IpuMeHsITH MeTOJ YyIBOGHUS MEIUaHbl TPEYrOJbHUKA C
OTIOPOI Ha aAJITOPUTM IPABUJIA.

Hcnonb3oBarh 1HQpPOBBIE pecypchl ISl HCCIEI0BaHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HaKOMHUTHCS C UCTOPHUEN Pa3BUTHA F€OMETPHUH.
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Teopema daJieca
U Teopema o
NPONOPUUOHATIBH
bIX OTpe3Kax,
1no100HbIe
TPeyroJbHUKHU
(159)

Teopema Daneca u meopema o NPONOPYUOHATLHBIX OMPEZKAX.
Cpennsisi tuHuUs TpeyroyibHUKA. Tpaneuus,, €€ cpeaHsis TUHUSL.
IIponopyuonanenvie  ompesku, nHOCmMpoeHUue  Yemeépmoco
NPONOPYUOHANTLHO20 OMPeE3KA.

Ceoticmea yenmpa macc 8 mpey201bHuKe.
Ilooobnvie  mpeyeonbHUKU. Tpu  npusnaka
mpeyeonvHuxos. llpakTnueckoe npuMeHeHHe.

nooobus

IIpoBoAMTH MOCTPOEHUS C TIOMOUIBIO IUPKYJIS U JIMHEUKH C
ucnoyib3oBanue  teopembl  dameca U TeopeMbl O
MPOMOPIMOHANBHBIX ~ OTpPe3KaX, CTPOMTb  YETBEPTHIU
IPONOPLUOHAIIBHBIM OTPE30K C OMNOpPOH Ha 3PUTEIBbHYIO
HaTJISIIHOCTb.

HaxoauTh 10100HBIE TPEYTrOJILHUKHA HA TOTOBBIX YEPTEKAX C
YKa3aHUEM COOTBETCTBYIOIIUX TMPU3HAKOB TMOJ00US TIpU
HEOOXOJUMOCTH C BU3YaJIbHOU OTOPOH.

Pemats 3agauyu Ha 1MOJOOHBIE TPEYTOJIBHUKH C MOMOIIBIO
CaMOCTOSITEILHOTO TOCTPOCHUSI UYEPTEKEH M HAXOXKIEHUS
NOJOOHBIX  TPEYroJIbHUKOB  MPH  HEOOXOJUMOCTH  C
HAIPABJISIONIEH TOMOIIBIO.

IIpoBoauTh A0Ka3aTEJLCTBA C UCIIOJB30BAaHUEM TMPU3HAKOB
MoJI00MsT HECIOXKHBIX T€OMETPUUYECKHX 3a7]a4 C OTOpOM Ha
AITOPUTM y4EOHBIX JEHCTBHIA.

I[IpumeHsITH  TOJNyuYe€HHBIE  3HAHMS  [PU  PEIICHUU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaMpaBJISIONIEH TOMOIIIBIO.

3HAKOMUTBCSH C HCTOPHUEN Pa3BUTHSI TEOMETPHH.
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Iiiomans.
Haxo:xnenue
miomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
No100HBIX (pUryp
(14 g)

[TonsiTre 06 001Iel TeopHH MIIOIA/IH.

@opmynbl A TUIOMIAMU TPEYroJIbHUKA, TapauieorpaMma.
OmHowenue niowaoeu mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu oowell 6bICOMOI.

Buiuucnenue ninowaodeii crosicnvix ueyp uepes paszdouenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTdaToit Oymare.

[Tnomanu nono6HeIX Guryp. Beruucinenue miomranei. 3amaqn ¢
MPAKTUYECKUM COJIEpKaHueM. Pewenue 3adau ¢ nOMOWbIO
Memooa 8CnomMo2amesibHoU NiOUAoU.

OsJajgeBaTh NEePBUYHBIMHM MpeEACTaBJEHHAMHU 00 oOImeit

TeOpuu IUomwam (Mepbl), (OPMYJIMPOBATH CBOIICTBa
IUIOLIA/IM, BBISICHSTD UX HATJISIAHBIN CMBICIL.

[TpumensTb  Qopmynbl  IUIOIIAAM  HapajlielorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOd Ha CIPABOYHYIO
UHPOPMALIHIO.

[IpumensTh bopMyIbl iouiaau BBIITYKJIOTO

YeThIPEXYrOJIbHUKA Yepe3 JAUaroHad M Yrojl MEXJy HUMHU C
OTIOPO# Ha CIIPABOYHYIO HH(OPMAIIHIO.

Haxoaute muomanu ¢uryp, n300paxEHHbIX Ha KIETYaTOU
Oymare, MCII0JIb30BaTh pa30MEHUE HAa YAaCTH U JOCTPOEHHE.
Pa30oupats npumepsl UCIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN JUIs PELIEHUsI TEOMETPUUYECKUX 3a/1ay.

HaxoauTs momanu moA0OHBIX (UTYP C ONOpOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYucasITh [UI0IAAN PA3IMYHBIX MHOTOYTIOJIbHBIX (DUTYP.
Pemate 3aa4m Ha IUIOIIAAb C IPAKTHYECKUM COJEPKAHUEM
II0CJIE COBMECTHOTO aHAIN3A.

Teopema
IMudaropa n
Hayaja
TPUTOHOMETPUH
(10 g)

Teopema Iludaropa, e€ gOKa3aTenbCTBO W HPUMECHEHHE.
O6parnas Teopema I[udaropa.

OmpeneneHne TPUTOHOMETPHUYECKUX (YHKIHUH OCTPOTO yria,
TPUTOHOMETPUYECKHE  COOTHOIICHHS B  NPSIMOYTOJIEHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWIEHNUST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, menmoab3oBatbh €€ B
MPAKTHYECKUX BBIYUCICHUSAX.

Brnazners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUI OCTPOTrO
yria, IpoOBepATh UX KOPPEKTHOCTb.

BbIBOANTH  TPUTOHOMETPUYECKHUE  COOTHOIICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOPOW Ha CIPABOYHYIO
nHpopMaIuio.

HcciienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYrOJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBJAIOIIEeH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPUUYECKOE TOXKAECTBO IS HAX0XKICHUS
COOTHOIIEHUI MeX1y TPUTOHOMETPUUYECKUMH (PYHKIUIMU
pa3IM4YHBIX OCTPBIX YIVIOB C OINOpPOW Ha CIPABOYHYIO

OCHOBHOC
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UH(OPMAILIHIO.
IIpuMeHATH TOJIyYCHHbIC 3HAHUS M YMEHHUS NPU PEIICHUU
INPAKTUYECKUX 3a7ad (IIpu HEoOXOAMMOCTHM C OIOpOH Ha
ITOPUTM IIPABUJIIA).
3HAKOMMTBCS € HCTOPUEH Pa3BUTHS [EOMETPUH.
Yrabl B BrnncanHble U LIEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTeabHOU 1 | @opMyJIHpPOBATH OCHOBHBIC OIpEACICHUS, CBS3aHHBIC C
OKPY’KHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJl, IEHTPaIbHBINA yTO).
Bnucannbie VYTBl MEXIy XOpAaMHu U CEKYIIIUMHU. HaxoauThs BrnMcaHHBIE YIUIbI, ONUPAIOIIMECS HA OJHY AYTY,
U ONHCAHHbIE Bnucanubie 1 onucaHHbIE YETBIPEXYTOJBHUKHU, WX TMPU3HAKU U | BBIYMCJIASTD YIIIBI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIlax,
YeThIPeXyroJbHUK |CBOiicTBa. [IpuMeHeHHWe OSTUX CBOWCTB TMpPHU  PEHICHUHU |TEOPEMBI O BIIMCAHHOM YETBHIPEXYTOJbHHUKE, TEOPEMBI O
u. reOMEeTPUYECKUX 3aa4. LHEHTPaJbHOM YIJIe MpH HEOOXOJAWMOCTH C BH3yaJbHOU
KacartenbHble B3anmHoe pacnonokeHue IBYX OKpyxkHocrtei. Kacanue | onmopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarth, B TOM YHCIIE C TOMOIIBIO IIU(PPOBHIX PECYPCOB,
Kacanue BIMICAHHBIC W ONMCAHHBIE YETHIPEXYTOJbHUKH, BHIBOAUTH MX
OKpY:KHOCTel CBOMCTBA U MPU3HAKHU MOCJIE COBMECTHOTO aHAJIN3A.
(13 g) Hcnoab30BaTh 3TH CBOWCTBA M TMPU3HAKK TPH PEIICHUH
3ajad.
IloBTOpEHUE, IloBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB 7/ U 8 |PemaTh 3agauym Ha MOBTOPEHHE, WILTIOCTPUPYIOIIHE CBS3H
00001IeHNe KJIacCOB, 000011IeHNEe 3HAHUH. MEX/1y pa3INuHbIMH YacTsIMH Kypca.
3HAHMH
(4 9)
9 kaacc
Ha3Baumue

pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00YYAOIIUXCS
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Tpuronomerpusi. | OnpeneneHue TpUroHOMETpUUecKuX (QyHKIUHA yrinoB oT 0° no|dopmyaupoBaTh  OnpeneleHUs]  TPUTOHOMETPUYECKHX
Teopembl 180°. Kocunyc u cHHYC mpsiMOoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJlbHON OMOpPOW.
KOCHHYCOB U kocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|PopMylIupoBaTh TEOPEMY KOCUMHYCOB M TE€OPEMY CHUHYCOB (C
CHUHYCOB. OTIMCAaHHOM OKPY)XKHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEITUYHH | PaINyCOM ONMCAHHON OKPYXKHOCTH).
Pemenne YTJIOB TPEYrOJIHHUKOB. Pemiath TpEyroJIbHUKH C OMOPOM HA AJITOPUTM YUEOHBIX
TPEYroJbLHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YrOJI | IeHCTBHIA.
(16 9) Mexay HUMu. @opmyra MIoIaay YeTbIpEXYroJbHUKA yepe3 ero | Pemars  mpakTuyeckue  3aJa4yM, CBOAsIIHeCS] K
JMArOHAIH U yroJl MEX Ty HUMHU. HAXO0KIeHUI0 PA3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHyeckoe MpuMeHEeHNe TOKa3aHHBIX TEOPEM.
Ipeodpa3zoBanme |[lonamue o  npeobpazosanuu  NOOOOUAL. OcBauBarhb MOHSITHE npeoOpazoBaHus noao6us.
noaoousi. CoomeemcmeenHvle 21emenmsl NOOOOHLIX hu2yp. HccnenoBaTh OTHOIICHWE JIMHEHHBIX 3JIEMEHTOB (DUTYp TIpH
Metpuyeckne Teopema o0 npoussedeHuu ompe3ko8 xopo, meopema o |npeodpazoBanum noaoo6us. Haxoaurs npumepsl nmoaobus B
COOTHOIIIEHHUsI B npouseedeHul Ompe3Ko8 CeKywux, meopema o Keadpame|OKpyXKarollen AeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHrot. IIpumenenue 6 pewieHuu 2eomempuyeckux 3aday. | Boieooums mempuuecxkue coomuouwiernuss mexcoy ompe3Kamu
(10 v) X0pO, CeKyUWux u KacamenbHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u n0OOOHbIX MPeY20NbHUKOS.
Pewamp ceomempuueckue 3a0auu u 3a0a4u U3 pearbHol
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOB.
BekTopsi Omnpenenenre BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPHl KAk HAIpPAaBICHHBIC OTPE3KH,
(12 v) YMHO>KEHHUE BEKTOPa HA YUCJIO. HCCJIeI0BATH reoMeTpUUYeCKUi (mepemerenue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Paznoxenne BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
KoopaunHats! BekTOpa.

CkasipHOE TIPOM3BEIACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HAXO0XJACHUS JUTHH U yIJIOB.

Pemrenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB AJisi peUIeHUs 3aJa4 KMHEMAaTUKU U
MEXaHHUKHU.

dbuznveckuii  (Cuiia) CMBICIIBI
BOIIPOCHBIH TUIaH.

3HaTh omnpedeleHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIeI0BATH
TFCOMETPUYCCKUN M (PU3MUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath, reoMeTpHuecKHe 3aJadyd €  HCIOJIb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKanspHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BoluncasTs CymMMy, pa3HOCTh U CKalISipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha
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BEKTOPOB B KOOPJAUHATAX.
I[IpuMeHATH CKaJISIpHOE NMPOU3BEACHUE JI HAXOXKICHUS
JUTH U YTJIOB.

JexapToBBbI JlexkapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBauBaTh NOHSITHE MPSIMOYTOJHHOM CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | Vpasnenue npsmoti. YrioBoil Kod(pUIIUMEHT, TaHTEHC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJuIeIbHbIE U MEPIEHIUKYIISIPHBIE MTPSIMBIE. HccnenoBarh ypaBHEHUE IPSMOM U OKPYKHOCTH C ONIOPOil Ha
(CR)) VYpaBHeHrne OKpyKHOCTH. HaxoxaeHue KOoOpauHAT TOYEK | BOPOCHBIN IUIaH.
MIEepPECEUCHHS] OKPYKHOCTH U IPSIMOM. Haxomuts 1eHTp 1 paanyc OKpyKXHOCTHU IO €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHUX 3aau. PemaTh 3a1auM Ha HAXOXK/IEHUE TOYEK TIEPECEUCHUSI PSIMBIX
Hcnonb3oBanne MeTo1a KOOPAWHAT B MPAKTUYECKHUX 3a7adax U OKPY’KHOCTEH C MOMOIIBIO0 METO1a KOOPAUHAT.
Hcnonb3oBarh cBolCTBA YrioBoro ko3 @uiueHTa npsmoi
OpU pelIeHUH 3aJay, I ONPENeNICeHUs PaclOI0KEeHHs
PSIMOM.
IIpuMeHSATHh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPaKTUYECKUX 3a/lad, JUIsl TOCTPOEHUS MaTeMaTUYEeCKHX
MOJIEJICH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JJIsI  MOCTPOCHHST W MCCIEAOBAaHMIA
M (ppOBBIMU pecypcamH.
3HAKOMHUTBLCA € HCTOPUEN PA3BUTHS TEOMETPUH
I[IpaBuiabHbIE [IpaBusibHBIE MHOTOYrOJIBHUKH, BBIYUCICHHE HX 3JIEMEHTOB.| MOpMYyJHMPOBATH ompe/esieHue MPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucino 7 U IMHA OKPYXKHOCTH. [[nMHA Oyrd OKPYKHOCTH.|MHOTOYTOJbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Pannannas mepa yria. IHonb30BaTHLCSl MOHIATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPY’KHOCTH M
IUI0IAb KPYyra.
Boruucienue
nJiomaaen

(84)

[Inomanas kpyra M ero 3JIEMEHTOB (CEKTOpa U CETrMEHTa).
Brruncnenue mnomaaei ¢Gpuryp, BKIIOYAIOLIUX AJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIBHBIX MHOIOYTOJIBHUKOB, OIPeIeJsATh
YUCIIO 77, AJMHY AYTU U PaJMaHHYI0 Mepy yria o o0pasiy.
IIpoBoanTh MeEpexon OT paiuaHHOW MEpHI yria K IpalyCHON
¥ Ha000pOT 0 BU3YyaJIbHOM OIOpE.

OnpepesasiTh MIOMALL Kpyra.

BbiBoauTh (hopMyJibl (B rpaJyCHON U paJuaHHON Mepe) Ui
JUIMH JyT, IJIOINAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

Boruucastes miuomand ¢GUryp, BKIIOYAIOUIMX SJIEMEHTHI
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OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HH(POPMAIIUIO.
Haxoaurs miomaay B 3aa4ax peajbHOM )KU3HU.

JABuxenust Ilonamue o dsudcenuu niockocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIOIIUE  TOHSATHUSA
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHUS, HEHTPOB U OCEH CUMMETPHH.
(6 w) cumMMempuu. ®opMyIHpOBaTh OIPEACICHUs MapaJJIENbHOIO IEpEeHoca,
IIpocmetiwiue npumenenus 6 peweHuuy 3a0au. MOBOPOTa WU OCEBOW CHMMETPUM C BH3YyalbHOW OMOPOM.
HaxoanTh HEMOABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IEHTPBI U OCU CUMMETPHUI IPOCTEHIINX UTYp 11O
o0pasiy.
Ilpumenamop napannenvHvlli NEPEHOC U CUMMEMPUIO Npu
peuleHuU 2eoMempuyeckux 3a0a4 (pazoupams npumepul).
Hcnonvzosams ona nocmpoenus u ucciedosanull yugposvie
pecypchi.
IloBTOpEHUE, [loBTOpEHHE OCHOBHBIX MOHATUH U METOAOB KypcoB [—9 |OmepupoBaTh MOHATHAMM: QUrypa, TOUYKA, MPSIMas, YroJ,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMaTH3aI1s 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteiimme reomerpuueckue GUIYpHl M UX CBOMCTBA.|TPEYrOJbHHKH, MPSAMOYIOJbHBIN TpPEyroibHHUK, MeauaHa,
— N3mepeHune reoMeTpu4eCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapaieorpaMmm,
(7 u) TpeyroybHUKY. poMO, MPSMOYTOJNBHUK, KBaJpaT, Tpanenus; OKPYKHOCTb,

[TapannenbHble U NEPIEHIUKYISAPHbBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKPY)KHOCTM. BmnucaHHblE M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimast U OKPYKHOCTb.
YeThIpEXYTroIbHUKMU.
YETBIPEXYTOJIbHUKH.
Teopema I1udaropa u Havana Tpuronomerpuu. Pemenue o0mmx
TPEYTOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanu nonoOHeIX duryp.
JlexkapTOBbI KOOPANHATHI HA TUIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Moji00ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAYy NpPSIMBIMH, CHUMMETPUS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIa, IUIOWAb,
nepUMeTp.

Hcnoab3oBarh  dopmMybl: 1mepuMerpa W IUIOUIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATN Kpyra,
00BbEMa MPAMOYTOJILHOTO MapalljieNenuneaa.

OnepupoBaTh NOHATHAMH: TMPSAMOYTOJbHas  CHUCTEMaA
KOOPJMHAT, BEKTOp; MCIOJb30BaTh JTH TMOHATUA JIA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJad, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3amauM Ha TIOBTOPEHHE OCHOBHBIX TOHSTHIA,

83




BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY pa3jIMYHbIMU YacTsIMM Kypca.
BriOupaTs MeTOA [1s pelIeHUs 3a/1a4u.
Pemartnp 3a1a4n 13 NOBCEAHEBHOM KU3HU.

TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA «BEPOSITHOCTh U CTATUCTUKA»
(IO TOJIAM OBYYEHHS$])

7 kaacc (He meHee 34 4)

Ha3zBanue
pasaesa (TeMbl)
(4nci10 Yacon)

OcHoBHoOE conepxaHue

XapakTepucTHKA 1eATeJIbHOCTH 00Y4arommnXcst

IIpencraBienue
JaHHBIX

(7 1)

[IpencraBnenne pganHbIX B Tabnumax. [Ipaktudeckue
BBIUMCIICHUS TIO TAaONWYHBIM JaHHBIM. V3BieueHwWe W
WHTEepHpeTanus TaONIWYHbIX NaHHbIX. [Ipaktndeckas pabota
«Tabauume.

I'paduueckoe mpencTaBiIcHUE JaHHBIX B BHUJIEC KPYrOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX) quarpaMm. UTeHrne U MOCTPOCHUE
nuarpamm. [Ipumeps! gemMorpaduyeckux quarpamm.
[IpakTuyeckas padora «Juarpammsny.

OcBauBarthb Ha 0a30BOM YPOBHE CIoco0bI
MPEJICTAaBICHUS] CTATUCTUYECKUX JAHHBIX U YHCIOBBIX

MAacCHMBOB C [OMOUIpI0 TabauI[ M JAUarpaMM C
UCIIOJIb30BAHUEM  aKTYalbHBIX UM  B@XKHBIX JIAHHBIX
(memorpaduueckue JaHHbBIE, MIPOU3BOJICTBO

MIPOMBIIICHHON U CEIbCKOXO3SIMCTBEHHON MPOIYKIIUH,
0OIIIECTBEHHBIC U TIPUPOTHBIC SIBICHHS ).

HN3yuats, wmeroabl paboThl ¢  TaOIUYHBIMH |
rpaguuecKuMu MPEICTaBICHUSIMH JIaHHBIX C TOMOIIBIO
U(GPOBBIX PECYpcOB B XOJIe MPAKTHUYECKUX paboT (c
HAIPAaBIIAIONIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie Habopbl. CpenHee apruMeTnieckoe.

Menuana 9ucioBoro Habopa. Y CTOHYHBOCTh MEIUAHBI.
[Ipaktuueckas padota «CpenHue 3HAYCHUS».
HauGomnpIiiee u HanMeHbIIIee 3HAYCHUS YUCIIOBOTO Habopa.
Pa3max.

OcBauBaTth Ha 0a30BOM YpPOBHEe NOHSATHS. YKCIOBOH
Habop, Mepa LEHTPaIbHOU TEHICHIMU (Mepa IEHTpa), B
TOM UHCJIE CpesiHee apu(pMeTnyecKoe, MeJuaHa.
OnuceiBaTh CTAaTUCTUYECKHE JIAHHBIE C IOMOIIBIO
cpeaHero apu(METHYECKoro ¥ MeAuaHbl. PemaTs 3amaun
(C HCIIOJIb30BAaHMEM 3PUTEIBHON HArJSITHOCTH —W/HITU
BepOaIbHOM ONOpHI)

H3y4yath cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
IM(POBBIX PECYpPCOB, B XOJ€ MPaKTUYECKUX padoT, (c
HaIpPaBJIAIONIEN TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe MOHATHSA: HauOOIbIIEE
Y HaMEHbIIee 3HAaYEeHUS YHCIOBOIO MAacCHBAa, pa3Max.
PemaTh 3apaum Ha BBIOOD criocoba omuMcaHUs TaHHBIX B
COOTBETCTBUM C MPHUPOJON  JaHHBIX M  LEIIMHU
MCCJIEIOBAHUS C HAIIPABJISIONIEH TOMOIMIBIO.

Cayuaiinas
U3MEHYUBOCTH
(6 w)

Cnyuatinas uzmenuusocms (npumeput). Yacmoma 3nauenuii 6
Mmaccuge dannvix. I pynnuposka. I'ucmozpammul.
Ipakxmuueckasa paboma « Cryuaunas u3smeH4ugocms ».

Oceausamb ROHAMUA. YACMOMA 3HAYEHUL 6 MAccuge
OGQHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTNOZPAMMA.

Cmpoumu cucmozpammyl no 0opazyy

Ocsausamsb cpaguueckue npedCmasieHusi pa3HuIX 6UA08
CYUAUHOU UBMEHYUBOCIU, 6 MOM YUCIe C NOMOWbIO
yugposwix pecypcos, 8 xooe NpaKmuueckou pabomul.

BBenenue B
Teopuro rpados
(4 9)

I'pagh, eéepuuna, peopo. Ilpeocmasnenue 3a0auu ¢ nOMowbIO
epagha. Cmenenv (s8arenmuocms) sepuiunvl. Hucio péoep u
cymmapuas cmenensv gepuwiun. Lleno u yuxn. Ilyme 6 epage.
IIpeocmasnenue o ceasnocmu epaga. O6x00 epagha (Iuinepos
nyms). [Ipeocmasnenue 06 opueHmupo8arHHvix epagax.

Ocsausamv nonamusn. zpagp, eepuiuna epaga, peopo
epagha, cmeneHs (8an1eHMHOCHb BEPULUHDBL), YENDb U YUKIL.
Ocsaueams nonamusa: nymo 8 epaghe, 3unepos nymo,
00x00 epaga, opueHmuposanHwlil epag.

Obcyyncoamsv pewienue 3a0auu  HA HOUCK  CYMMbl
cmenenell gepuiun epaga, Ha nouck odoxooa epagha, Ha
NOUCK — nymel 6  OpPUCHMUPOBAHHBIX  epagax ¢
Hanpasusiouet NOMoubio.

Oceausamb cnocodvl npeocmaeneHusi 3a0a4 U3 Kypca
aneebpul, eeomempuu, meopuu 8ePOIMHOCMEN, OPYeUux
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npeomemos ¢ nomowwlo 2paghos  (Kapmeli, Cxembl,
eKmpuyeckue yenu, QyHKYUoHaIbHble COOMEemcmeust)
HA npumepax.

BepositHOCTB M

Cnyuatinolti onvlm u caydainoe coovimue. BeposmHocmov u

Ocseausamb NOHAMUA. CIYUAUHBIU ONLIM U CAVYAUHOE

4acTrora yacmoma cobvimus. Ponv manoseposmuvix u npakmuyecku | coovimue, Mai08epoOSmMHOE U NPAKMUYECKU 00CMOBePHOe

CJIYYaHOT O 00CmosepHbLX cobbimutl 8 npupooe u 8 oouecmee. Monema u | cobvimue.

coObITHA USpaIbHAsL KOCb 8 MeopUull 86epPOSIMHOCMELL. H3yuamo 3nayumocmsv Manoeposmuelx cobvimuil 8

(49 Ilpakmuueckas paboma « Hacmoma evinadenus opiay. npupooe u obujecmee Ha BANCHLIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCOHANbHOU
uHgopmayuu, nepedaia OaHHuIX).
H3yuyams ponv knaccuueckux 8eposimHOCMHbIX Mooenetl
(MoHema, uspanbHas KOCms) 8 meopuu 8ePoAMHOCMEl.
Habénwoams u uzyuame uacmomy cooblmuii 8 npoCmulx
9KCNEPpUMEHMAX, 8 MOM HYUCle C NOMOWbIO YUPPOBbIX
Dpecypcos, 8 xo0e npakmuyeckol pabomul.

O6o00menue, IIpencraBnenne  paHHbIX.  OnucarenbHas — craTucTuKa. | [IoBTOPATH W3ydYeHHOE W BBICTPAMBATHL CHCTEMY

KOHTPOJIb BeposTHOCTB ci1y4aitHOTO COOBITHSI. 3HAHUM.

59) Pemath 3aga4u Ha peiCTaBICHUE U OTIMCAHUE TAHHBIX C

MOMOUIBI0 M3YYCHHBIX XapaKTEPUCTUK C HaAIpPaBIIAIOIIEH
MTOMOIIKIO.

Oo6cy:xknaTb npuMepbl CIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTHUECKU IOCTOBEPHBIX CIIYy4alHbBIX
COOBITHIA, X POJIU B IPUPOJE U )KU3HHU YEIOBEKa

8 kiacc (e meHee 34 4)

Ha3Bpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

XapakTepucTHKA JeATeJLHOCTH 00y4ar0LINXCs
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(4HCI10 YacoB)

IToBTOpEHUE
Kypca / kjiacca
(4 1)

[IpencraBnenne  paHHbIX.  OmnucarenpHass — CTATHCTHKA.
Crnyuaiinast ”3MeHuYnMBOCTh. CpeiHUE YUCI0BOTO Habopa.
Canyuaiiable coObiTus. BeposiTHOocTH 1 yacToThl. Kitaccuueckue
MOJIENIU TEOPUH BEPOSITHOCTEN: MOHETA U UTpajibHasl KOCTb.

I[loBTOpPSITH M3y4eHHOE W BBICTPAMBATH CHUCTEMY
3HAHUM.
Pemars 3agmaum (Mo BU3yaJIbHOW  omope) Ha

IpEJICTaBICHUE U OIMCAHME JaHHbBIX
M3YYEHHBIX XapaKTePUCTHUK.

Pemars 3amaum (Mo BuU3yaJIbHOWl  omope) Ha
IpEJICTaBICHUE TPYIIUPOBAHHBIX JAHHBIX M OINHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3amaum (mo BuU3yaJIbHOWl  omope) Ha
OTpeieTIeHNE YacTOThI CIIy4alHBIX COOBITHI, 00CYXICHUE
IPUMEPOB CIY4alHBIX COOBITUH, MAaJOBEPOSATHBIX U
MPAKTHUYECKU JOCTOBEPHBIX CIyYailHBIX COOBITHI, UX pOJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

C IIOMOIIBIO

OnucarejbHas Omxknonenus. ucnepcus uuciogoeo nabopa. Cmanoapmuoe | Oceausamv RNOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKIOHeHUe YUCI08020 Habopa. [uazpammel pacceusanusl. OMKIOHeHUe, UCNOTb308AMb MU XAPAKMEPUCTMUKU OIS
PaccenBanmue ONUCAHUSL PACCEUBAHUSL OAHHDBIX.
JaHHBIX Yuacmeoeamv 6  obcyyucoenuu  cunomeszvt 00
(49 omcymcmeuu UIU HAIUYUU  C8A3U N0 OUASPAMMAM
pacceusamuis.
Cmpoumsb Ouazpammvl pacceu8auusi no UMEHOUJUMCS
OaHHBIM, 8 MOM YUCTe C NOMOWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3Q).
MHoKecTBa MHoxecTBO, MoAMHOkeCcTBO. Onepanuu Hajg MHOXkecTBamu: | OcBaMBaTh MOHSATHA. MHOXKECTBO, JIEMEHT MHOYKECTBA,
(49 oObenuHeHHWe,  mepeceueHue,  jgomnosiHeHWe.  CBOMCTBa | MOJAMHOYXECTBO.
oneparuit HaJ MHO>KECTBaAMH: NEPEMECTUTENBHOE, | BBLINOJIHATH onepauuu HaJ MHO’KECTBaMM:
COYETATENbHOE, PACIIPEACIIUTENLHOE, BKIIFOUCHHUS. o0beMHEeHNe, TIepecevyeHne, JOMoHEeHHe (1o 00pasity).
I'padmyeckoe npencTaBiIeHHEe MHOXKECTB. Hcnoap3oBaTh CBOMCTBA: MEPEMECTUTEINIBHOE,
coueTaTeNIbHOE, pacHpeeNuTeIbHOe, BKIIOYEHUs (C

HCIIOJIb30BAHHUEM BI/I3yaJIBHOI>'I OHOpBI).
Hcnoas3oBarh rpa(quecxoe MNpEACTaBJICHUEC MHOXKCCTB
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IIPU ONHCAHMM pEAIbHBIX IIPOLECCOB MU SBJICHUM, IIpHU
pELICHUH 3a]a4 U3 JPYruX y4eOHbIX IPEAMETOB U KypCOB
(c MCrOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BepositHOoCTh
CJIy4aiiHOT 0
coObITHUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Cnyuaiinbie COOBITHSL.
bnaronpusTcTBytomue aneMeHTapHble coObiTHs. BepositHocTH
coObITHil. ONBITEI C PABHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
coObITusiMU. CirydaiiHbIN BBIOOD.

[IpakTuueckas pabota «OMNBITE ¢ PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITUAMIY.

OcBauBath Ha  0a30BOM  YpOBHe  INOHATHA:
JJIEMEHTapHOE COOBbITHE, CIy4yailHOe CcOObITHE Kak
COBOKYITHOCTb ~ OJIarONPUATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI, PABHOBO3MO>KHBIE 3JIEMEHTAPHBIE COOBITHS.
Pematp 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOSATHOCTSIM DJIEMEHTApHBIX COOBITUH CIydailHOro
omnbITa (C UCMOJIb30BAHUEM 3PUTEIBHOM HATJISIHOCTH
U/Wiau BepOaIbHOM OTIOPHI).

Pemath 3agaum Ha BBIYUCIIEHHE BEPOSITHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
COOBITHSIMHM, B TOM 4YHCII€ C TMOMOIIBIO KOMIIbIOTEpA (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArJSAHOCTH  W/WIH
BepOABLHOM OTOPHI).

IIpoBoauTh M M3y4aTh ONBITHI C PAaBHOBO3MOKHBIMU
JIEMEHTAPHBIMU COOBITHSIMU (C UCIOJIB30BAHUEM MOHET,
UTpaIbHbIX KOCTEH, JIPyrux MOJIEIICH )
B XOJle MpaKTHYECKOW paboThl (C HCIIOJIb30BAaHUEM
BU3YaJIbHOU OTIOPBI).

BBenenue
Teopuro rpagos
(4 9)

B

llepeso.  Cesoticmea  Oepega:  eOUHCMBEHHOCMb  NYmMu,
CyuWecmeoBanue SUcaYell BepuiUnbl, C85A3b MeHCOy UUCIOM
gepuiun U yuciom péoep. Ilpasuno ymuoscenus.

Ocseausamb noHamua. Oepedo Kaxk zpag Oe3 yuxua,
sucsa4asn sepuunHa (1ucm), 6emeb oepesa, nymv 8 oepese,
ouamemp oepesa.

H3yuame ceolicmea Oepesa: cywecmgosanue sucayel
8epUuIUHbl, €OUHCBEHHOCMb  NYMU  MedHcoy  08YMs
BEPULUHAMU, CB53b MENCOY YUCIOM BEPUIUH U HUCTIOM
péoep.

Yuacmeoeamo 6 o6cyscoenuu pewnenus 3a0auu na nouck
u nepeuucieHue nymeii 6 oepege, onpedeieHue Hucia
sepuiun unu pébep 8 depege, 06x00 buUHApHO20 depesa, &
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mom yucie ¢ NPpUMeHeRUueM npasuia YMHONCEHUAL.

CayuaiiHbie
COOBLITHSA

(8 1)

Ilpomusononoscnoe  cobvimue.  /uacpamma  Dunepa.
Obveounenue u nepeceuenue cobvimui. Hecoemecmuvie
coovimusi. @opmyna crogcenus eeposmuocmeti. Ilpasuno
VMHOJMCEHUsI  gepoamHocmen.  Ycnoenas — eeposimHoCMb.
Heszasucumvie  cobwimus.  I[IpeOocmaeénenue  ciyyaunozo
9KCnepumMenma 8 guoe oepesa.

Ocseaueamv nNOHAMUA. 63AUMHO NPOMUBONONONHCHBIE
coovimus, onepayuu HA0 cooblmMusMU, 00beOuHeHue U
nepeceuenue coovimuti, ouazpamma Jinepa (dunrepa—
Benna), coemecmmvie u necoemecmmuvie cooblmusl.
H3yuamb meopemut 0 seposmuocmu 00veOUHeHusr 08yxX
coovimutl ((hopmyivl CLONHCEHUS BEPOSIMHOCHEN).
Yuacmeoeams ¢ o6cyncoenuu pewrenua 3aoauu, 6 mom
yucie meKCcmogule 3a0a4u Ha onpeoeneHue 8eposimHocmell
00veouHenuss U nepecedenus CcoObIMuUll ¢ NOMOULIO
yucnogol  npamou, ouazpamm  Dinepa,  opmyav
CILOJHCEHUS BEPOSIMHOCTEN.

Ocsaueamo noHAmMuUA’ npaguio VMHOMNCEHUS
8eposimHocmell, YCI08HASl 8ePOAMHOCHb, HEe3A8UCUMbIE
cobbImus 0epeso CIy4auHo20 Onblmd.
H3yuamv  ceoiicmea  (onpedenenus)
cobbimuii.

Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
onpeoeiieHue U UCNOIb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
HOUCK 8EPOAMHOCMElU, 6 MOM HYUCIe YCIOBHbIX, C
UCNONIL308AHUEM Oepesa CNYYAliHO20 ONnbimd.

He3a6UcCuUMblX

0O60011eHHE,
KOHTPOJIb
(49)

[IpencraBnenne ganHbix. OnucarenbHas cTaTUCTHKA. ['padsbl.
BepositHOCTB CIIy4aifHOTO COOBITHSL. DneMEeHTHI
KOMOHMHATOPHUKH.

IloBTOpSITH U3yueHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha IpeICTABIICHUE ¥ OTTMCAHUE IAHHBIX C
IIOMOIIILIO M3YYEHHBIX XapaKTEPUCTHK (c
MCIIOJIb30BaHNEM BU3YaILHOM OMOPHI).

Yuacmeoeamv 6 oo6cyncoenuu pewenua 3agaum c
npuMeHeHneM rpados.

Pemiate 3amauMm  Ha  HAXOXJEHHE  BEPOSATHOCTH
CIIy4aiflHOTO COOBITHS TIO BEPOSTHOCTSAM AIIEMEHTapHBIX
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9 kJyacc (ue menee 34 )

Ha3zpanue
paszaesa (TeMbl)
(4mci10 Yacon)

OcHoBHOE CoacpiKaHuE

XapaKTepHCTmca ACATECJIbHOCTH Oﬁy‘lalOIIII/IXCH

IloBTOpEHUE
Kypca 8 ki1acca
(4 9)

HpeI[CTaBJ'IeHI/IG JaHHBIX. OnucarennHast CTaTUCTHKA.

Omneparuu Haj coObITHsIMU. He3aBuCHMOCTB COOBITHIA.

I[loBTOpPSITH W3yYEHHOE U BBICTPAMBATH CHCTEMY
3HAHM.

PemaTh 3aga4u Ha npeaCcTaBICHUE U ONMCAHUE JAHHBIX.
Pemars 3amaum  Ha  HAXOXKIEHUE  BEPOSITHOCTEH
00bEIMHEHUSI M TIEPECEUEHUs COOBITHI, B TOM YHCIIE
HE3aBUCHUMBIX, C  HCIOJb30BaHHEM  TrpadUUECKUx
MPEJCTABICHUHN U JIEPEBA CIYHATHOTO OIBITA.

PemaTh 3anauM Ha MepeyUCIICHUE KOMOMHAIMK (Yucia
MEePECTaHOBOK, YHCJIAa COYETaHWU), Ha HaXOXJEHHUE
BEPOSTHOCTEH COOBITHIA C MPUMEHECHHUEM KOMOMHATOPUKH,
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B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYTOJIbHUKA ITackamns

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KomOunatopHoe mpaBuiao yMHOXeHHs. [lepecTaHOBKH.
®akropuan. CoueTaHus W UYUCIO COYETaHUH. IpeyeonvbHux
Iackansa. Ilpaktnyeckas paboTa «Bberaucienue BeposSTHOCTEH
C HCIOJIb30BAaHMEM KOMOMHATOPHBIX (DYHKIMHA AIIEKTPOHHBIX
TaOIUI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHATHA:
KOMOMHATOpPHOE MPAaBWJIO YMHOXKEHHUS, YINOPSJIOYEHHAas
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (pakTopHai yucia,
COYETaHue, YUCIIO COYeTaHul, mpeyzonvruk [lackans.
Pemats nmpocTeiilime 3aaYM  Ha  TEPEUYUCIICHHUE
YIOPSAOYSHHBIX AP, TPOCK, MEPEUHCICHUE TEPECTAHOBOK
A COYETaHWH DIIEMEHTOB Pa3jIMYHBIX MHOXCCTB (HO
o0pasiy).

PemaTts mpocreiiline 3aJauM Ha TPUMEHEHUE YHCIIA
codeTaHuii B anredpe (CokpanéHHoe YyMHOKEHUE, ONHOM
HrroToHa) (¢ HampaBJIsIoniei TOMOIIBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE€ C TMOMOIIBIO
AJICKTPOHHBIX TAOIHI] B XOJE IMPaKTUYECKOHW paboThl (C
BHU3yaJIbHOW OTIOPOi).

I'eomeTpuueckas
BEpPOSITHOCTH
(4 9)

T'eomempuueckasn seposmuocmo. Cnyuaiinwiii 66100p MOUKU U3
@ueypul Ha niockocmu, U3 OmpesKd, Uz 0yeU OKPYHCHOCHU.

Ocsaueamsv nonamue 2eomempuyecKoll 6epoImHoCu.
Yuacmeoeamv 6 oocyyncoenuu pewenusn 3adauu na
Haxooicoenue 8eposimHOCmell 8 Onblmax, npeocmasumblx
KaK 8b100p MoueK Uz MHO20Y20/bHUKA, KpY2d, OMpe3Ka Uil
0yeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA

HcnbpiTanus
bepuyJiu
(69

UcnbiTanue. Ycnex u Heyaada. Cepust UCTIBITAHUN IO IEPBOTO
ycrexa. Wcnweitanus bepuymnu. BepostHoctu coObiThii B
cepun ucnbiTanuii bepuymnu. [Ipaktudeckas pabota
«Hcnprranus bepryim».

OcBauBaTh Ha 0230BOM YPOBHE NOHATHSA: HUCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCIIEX U HEyaua),
cepusi UCHBITaHWM, HACTYIUICHHE [EpBOro  ycrexa
(neymaum), cepus ucnbiTanuii bepuysu.

Pemiars  mpocreiilime 3agJayd Ha  HAXOXKJICHUE
BEPOSITHOCTEW COOBITHII B CEpUU UCTIBITAHUHN 10 TIEPBOTO
ycrexa, B TOM 4YHcJie ¢ MPUMEHEHHEM (OPMYIbl CyMMBI
TEOMETPUYECKON MPOTrpeccuu (C OMOpOol Ha CHPABOUYHYIO
UHPOPMaILIHIO).
Pemate mpocreiinue

3aJavYu Ha HaxXOoXIACHUC
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BEPOSATHOCTEH  JJIEMEHTApHBIX COOBITMH B  CEpHUH
UCIBITAaHUN bepHy/UIM, Ha HaXO0XXICHUE BEPOATHOCTU
OIPENECIEHHOTO YHUCIa YCIEXOB B CEPUU MCIBITAHU
bepuymnu (¢ BU3yainbHOM OMOpoit).

H3yuats B X0J€ NpakTH4ecKoii padoThl, B TOM YHCIIE C
MIOMOIIIBIO TU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTHU B
CepuH UCIBITaHUN bepHymm

Cayuaiinas
BeJIHYMHA

(6 1)

CnyyaiiHass BeJIMYMHA W pACIpe/eleHHe BEpOSTHOCTEH.
Maremarnueckoe OXHJAHME W JHACIEpPCUs  CIy4allHOMN
BenuuMHbL. [IpuMepbl MareMaTH4ecKoro OXUIaHHUS —Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHUS BEJIMUUHBI.

[Tonsarue o 3axkoHe OobIMX unces. M3aMepenne BeposiTHOCTEH
C MOMOIIIBIO YacToT. [IpumeHeHmne 3akoHa OOIBIINX YUCEIL.

OcBouTh Ha 0a30BOM YPOBHE NOHSATHSI CiIyJailHas
BEJINYMHA, 3Ha4YeHUE CilIy4anHON BEJINYMHBI,
pacnpeneneHne BEpOSITHOCTEH.

H3yyarp u o0cyXkaaTb TpPUMEpPHl JTUCKPETHBIX U
HETPEPHIBHBIX CIy4alHBIX BETUYHH (POCT, BEC YEIOBEKA,
YUCJICHHOCTh HACEJICHUS, IPYTUe N3MEHUYNBBIC BETUIHHBI,
paccMaTpUBaBIIHECS B Kypce CTAaTUCTHUKH), MOJCITBHBIX
CIy4allHBIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
ombITaMu (OpOCaHWE MOHETHI, WIPAIBHOM KOCTH, CO
CITy4aiiHBIM BBIOOPOM H T. T1.).

OcBauBatb Ha  0a30BOM  yYpPOBHe  TOHSATHA:
MaTe€MaTHYECKOE OKHMJIAHUE CIIyYalHOW BEJIUYMHBI KakK
TEOPETUYECKOE CPEAHEE 3HAUEHUE, TUCIIEPCUS CITyHalHOU
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUH YUCIOBOTO Habopa.
Pemiate 3amauMm Ha BBIUYKUCIEHHE MAaTEMATHUYECKOTO
OXUJAHUSIT U JUCIEPCUM  JIUCKPETHOW  CIy4aillHOU
BEJIMYUHBI 0 33/JaHHOMY PACHPEIEICHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JoTepesMu (cC
HAIPABIISAONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTHYECKUM  OXHUJAHHEM W
JUCIIEpCUENl HEKOTOPBIX paclpeesieHnii, B TOM YHUCIe
pacnpeneneHus Cry4yailHOM BEIMYUHBI «YHCIIO YCIIEXOB» B
cepuu UcHbITaHui beprymm.

HN3yuyatb 4acToTy COOBITHUS B  TOBTOPSIOIIMXCS
CIIy4aillHBIX ONbITaX KaK CIy4ailHYyIO BEJIMUUHY.
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3HAKOMHUTBCA C 3aKOHOM OoJybmUX yucen (B Qopme
bepnymnu): npu  OOJBIIOM 4YHCIE OMNBITOB YacToTa
cOOBITHS OJHM3Ka K €T0 BEPOSTHOCTH.

PemiaTh 3a1aum Ha U3MEPEHUE BEPOSITHOCTEH C IIOMOIIBIO
4acTOT (C HAIMPaBJISAIONICH TOMOIIBIO).

OO6cyxaaTh poJib 3aK0Ha OOJIBIINX YUCET B 000CHOBAaHUHU
YaCTOTHOTO METOJIa M3MEPEHHS BEPOSTHOCTEH.
OO0cy:kaaTh 3aKOH OOJBIIMX YHMCEN Kak IpOsBIIEHUE
CTaTUCTHYECKOW YCTOMUMBOCTH B U3MEHUMBBIX SIBICHUSIX,
pOJIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJNE W B KU3HH
YeNoBeKa.

O000mEeHNe,
KOHTPOJIb

(10 g)

[IpencraBnenune  nmaHHbIX.  OnmcaTenbHas
BepostHocTh CIIy4aiiHOTO COOBITHS.
koMmOuHaTopuku. CiydaiiHble BEJTUYHHBI U PACTIPEICIICHHS.

CTATHUCTHKA.
DeMEHTHI

HOBTOpHTb HsyquHoe nu BblCTpal/lBaTb CHCTeMy
3HAHWH.

PellIaTl) 3aJauMm Ha HpeI[CTaBJ'IeHI/Ie 1 OIMMCAHUEC HAaHHBIX.
PemaTh 3a1aun Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCI€ B OINbITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU COOBITHSMH, BEPOATHOCTEU
00bEIMHEHUsSI W TIEpPEeCeUeHUs COOBITHUH, BBIYUCIIATH
BEPOSATHOCTH B OMBITAX C CEPUAMM CIIYYANHBIX UCTIBITAHUN

[Ipu pa3paboTke paboueld mporpaMMbl B TEMATHYECKOM TUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MO>KHOCTH
MCITOJIb30BaHUS AJIEKTPOHHBIX (IHPPOBHIX) 00pa30BaTEIBHBIX PECYPCOB, SABISIOMINXCA YICOHO-METOJUIECKUMU MaTepruaIaMu
AJNIEKTPOHHBbIE YYEOHUKM U 3a]aUHUKH, DJJIEKTPOHHbIE OWOIMOTEKH, BUPTyalbHbIE
nabopaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKITUHU MU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), HUCIIONB3YEMBIMH JIJII OOYICHUS U
BOCIIUTAHUSI PA3JIMYHBIX TPYII IOJH30BATENCH, MPEACTABICHHBIMUA B JJIEKTPOHHOM (IMGPOBOM) BUIE M PeaTU3YIONIUMU

(MyJIbTUMEAUNHBIE MPOrPAMMEI,

nunaktuueckrue Bo3mMoxxHocTu KT, conepkanue KOTOPBIX COOTBETCTBYET 3aKOHOAATEIBLCTBY 00 00pa30BaHUM.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Matemaruka (B 2 yactax), 5 kinacc/ Bunenkun H. 5., XKoxos B.I., UecHokoB
A.C., Anexcanapona JI.A., lIsapudypa C.U., AkiimonepHoe oOI11ecTBO
«M3parenscTBO «lIpocBemieHne

* Maremaruka (B 2 yactsx), 6 kinacc/ Bunenkun H.S., XKoxos B.U., UecHokoB
A.C., Anexcanapona JI.A., lIBapudypa C.U., AkiimonepHoe o011ecTBo
«M3narenbctBO «IIpocBemienne»

* «Anrebpa, 7 kiace/ MakaperueB FO.H., Munarok H.I'., Hemikos K.W. u npyrue,
Anrebpa, 8 knacc, 9 kimace/ MakaperaeB FO.H., Munarok H.I'., Hemkos K.W. u
ApYrue,

AxumonepHoe o6miectBo «M3narensctBo «IIpocBemienue»

* 'eometpus, 7-9 knaccel/ Atanacsia JI.C., byry3zos B.®., Kagomues C.b. u
npyrue, AkimonepHoe odmiectBo «M3marensctBo «IIpocBenienne»
Martematuka. BeposiTHOCTh 1 cTaTucTHKA: 7 - 9-€ KJIaCCHI: 6a3013m%14yp013eHb:

yueOHuk: B 2 yactsax / W.P. Beicotkuii, M.B. flmenko: nox pea. 1.B. Amenxo, -

Mockga: IIpocsemienue, 2023.

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

* «/lupakTrudeckue matepuainl Mo Marematrke S kiace» A.C. HeCHOKOB,
K.N. HemixkoB Mocksa: [IpocBenienne

* «/IlupakTndeckue MmaTtepuansl o marematuke 6 kimace» A.C. UeCHOKOB,
K.N. HemikoB Mocksa: [IpocBenienue

* «CaMOCTOSITeIbHBIE M KOHTPOJIbHBIE PA0OTHI IO MAaTEMATHKE 5 KIacCH»



A.Il. EpmioBa, B.B. I'ono6opoasko Mocksa: MJIEKCA,
CamocTosiTeNbHbIE U KOHTPOJIbHBIE pa0OTHI IO MaTeMaTHKe 6 Kiiacc

CamocTosTeNbHbIE U KOHTPOJIbHBIE pa0OTHI IO aJIredpe U TeOMETPUH 1S 7 -
,9 knmaccos - Epmiosa A.IL., I'ono6opoasko B.B., 2022 rog.
KoHTtposbHbIE 1 caMOCTOSITEIbHBIE PAOOTHI MO anredpe U reoMeTpun. 7-9 KIacchl -
Kypasnes C.I'. u np; 2021 rox
KoHTponbsHo - u3mepurensubie MmaTepuansl. ['eometpus. 7 kiacc / Coct. H.®.

I'aBpunosa. - M. BAKO;

C.I'.’XypasneB KoHTpoibHBIE U CAMOCTOSITENLHBIE PA0OTHI 10 anredpe u
reomeTpuu: 7-9 KIacchl.

Marematuka. BepoaTHOCTh U cTaTUCTHKA: 7 - 9-€ Ki1acChl: 0a30BbIN YPOBEHbD:
yueOHuk: B 2 yactsax / U.P. Beicoukuii, U.B. fmenko: nox pen. N.B. Amenko, -

Mockga: IIpocsemienue, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue" denepanbHblii TOPTAIL.
2. www.school.edu - "Poccuiickuii 001eo0pa3oBaTeIbHbBIN
nopran'".

3. www.school-collection.edu.ru/ Equnas kosutekius 1iudpoBbIx
00pa3oBaTeIbHBIX PECYpPCOB

4. www.mathvaz.ru - doCre mKOIBHOTO YUUTENSI MATEMATHKH
JlokymeHTanus, pabo4re MaTepHabl I yIUTEIIST MaTeMaTHKH
5. www.it-n.ru"CeTb TBOpUECKHX yuuTenen"
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