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IHHOACHUTEJBHAA 3AIINCKA

Kareropuss oOyuatommmxcsi ¢ 3[IP — nambonee MHOrOYHMCIEHHas Tpylmna cpeau
obyuaronuxcsi ¢ OB3, xapakTepusyromascss KpaliHeld HEOIHOPOIHOCTBIO COCTaBa, KOTOpas
00yCJIOBJI€HAa 3HAYUTENBHBIM Pa3HOOOpAa3HeM JTHUOJIOTUYECKUX (DAKTOPOB, MOPOKAAIOIIIX
JaHHBIA BHJI TMCUXHYECKOTO IU30HTOI€HE3a, YTO OOYCJIOBIMBAET 3HAYUTENBHBIN JHANa3oH
BBIPAKEHHOCTU HAPYILIECHUH.

Komruiekec OMOcOnMOKyIbTypHBIX (PAKTOPOB, BBI3BABIIMX Yy O0YYarOMIETrocs 3aepiKKy
ICUXUYECKOTO  Pa3BUTHSA,  BKIIOYAIOMMN  (QYHKIMOHAJIBHYIO  W/HIM  OPraHUYECKYIO
HEJOCTAaTOYHOCTh LIEHTPAJIbHON HEPBHOM CUCTEMBI, W OTCYTCTBUE WJIM HEIOCTATOYHOCTh
CHEUHATU3UPOBAHHON MOMOIIM HAa YPOBHE HAYAJIBHOTO 00OIIero o0pa30BaHUs MPUBOIAT B psizie
CIIy4aeB K 0COOOM BBIPAKEHHOCTHU U CTOMKOCTU JAHHOTO HAPYIIECHUS Pa3BUTHS, UTO OINPEAEIsIeT
HE00X0IMMOCTh 00ECIeUeHHs CIIeHUAIBbHBIX 00pa30BaTENbHBIX YCIOBUN MPHU OOYUYEHUH TaKHX
00y4arouuxcsi Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa3oBaHHUs.

O6yuatomuecss ¢ 3IIP wHyxnmaooTcss B MNPOJIOHTMPOBAHHOM KOPPEKIMOHHOW padoTe,
HANPaBIIEHHOW Ha pa3BUTHE HAaBBIKOB, HEOOXOAMMBIX nJs (opMHpOBaHHS Yy4eOHBIX U
COLMAIBHBIX KOMIIETCHIUH, TPEOI0JICHIE WIIM OCIa0JIeHue HapyIIEHUH B ICUXO(PHU3MUECKOM U
COLIMATIbHO-TMYHOCTHOM Pa3BUTHH.

Jlaxxe MpH yCIOBHU TIOJYYEHUS CIECHUATU3MPOBAHHON IMOMOIIM B TIEPUOJ OOyYeHHS B
HavyanpHOW 1mKoNe, oOywarommecs ¢ 3[IP, kak mnpaBuio, TPOJOHKAIOT HUCHBITHIBATH
OTIpE/ICIICHHBIC 3aTPYJHCHUS B YYEOHOW IEATCILHOCTH, OOYCIIOBJICHHBIC IeUIIUTAPHBIMU
MO3HABATEILHBIMU CITIOCOOHOCTSIMH, CIEHU(UIECKUMH HEJOCTaTKaMU IICUXOJOTUYECKOTO U
pEUeBOro pa3BUTHs, HAPYIICHUSIMU DPETYISIHUUA TOBEICHHUS W JEATEIIHOCTH, MOHMKEHHBIM
YPOBHEM YMCTBEHHOI paboTOCIOCOOHOCTH U TPOAYKTUBHOCTH.

AnanTHpoBaHHAsT OCHOBHas OOpa3oBarelbHAsi NpOrpaMMa OCHOBHOTO  OOIIEro
o0Opa3oBaHMs 00yJaroImuXxcs ¢ 3a7epxkkoi neuxudeckoro pazsutus (AOOIT OO0 obyuarouxcs
¢ 3IIP) — aTo oOpa3oBarenbpHas MporpaMma, afanTUPOBAHHAS N1 00y4YeHUs JAaHHOW KaTeropuu
O0YYaIOLIUXCS C Y4EeTOM OCOOCHHOCTEH HX IMCUXO(HU3UYECKOTO pa3BUTHs, WHAWBUIYaJIbHBIX
BO3MOXKHOCTEH, 0COObIX 0Opa3oBaTeNbHBIX MOTpeOHOCTEN, obecrneunBaronias KOPPEKIHUIO
HapYIICHUN Pa3BUTHUS U COIMANBHYIO aIalTaIlHIO.

HenssMmu peanu3anum aganTUPOBAHHOW OCHOBHOM 0Opa3oBaTeNbHOW MPOrpaMMBbI
OCHOBHOT0 00111ero oopazoBanus oOyuatomuxcs ¢ 3[1P sBisroTes:

" JIOCTIDKEHHE BBITYCKHHKAMH TUIAHUPYEMBIX pe3yJIbTaTOB: 3HAHWW, YMEHWH, HABBIKOB,
KOMIETEHIIMMH M KOMIIETEHTHOCTEH, Kak aKaJeMH4YeCKMX, TaK UM COLMAJIbHBIX
(CKM3HEHHBIX),  ONpPEAENSAEMBIX  JIMYHOCTHBIMH, CEMEWHBIMH,  OOIIECTBEHHBIMH,
rOCYJapCTBEHHBIMM TOTPEOHOCTAMU H  BO3MOXHOCTSIMHM oOydwaromerocst ¢ 3IIP,
WH/IMBUYyATEHBIMA 0COOCHHOCTSIMH €TI0 Pa3BUTHS M COCTOSHHSI 3I0POBbSI;

" CTaHOBJIGHWE U pa3BUTUE JUYHOCTU oOyuvaromerocs c¢ 3IIP B ee camMoOBITHOCTH,
YHHUKQJTbHOCTH, HETOBTOPUMOCTH.

JlocTHKeHHe TOCTaBICHHBIX IIeNieil mpu pa3paboTke M peaju3aluu o0pa3oBaTeIbHON
OpraHu3alieil aganTHpOBaHHOH OCHOBHOH 00pa3oBaTeNbHOH MPOrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBanus obyyatonuxcs ¢ 3P nmpenycMaTpuBaeT peneHue cleayonnX 0CHOBHBIX 32124

* obecrieyeHre COOTBETCTBUS aJalTHUPOBAHHOW OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBI
TpeboBanusM  DenepanbHOrO  TOCYAAPCTBEHHOTO  00pa3oBaTeNbHOIO  CTaHJapTa
OCHOBHOTO 00I11eTO 00pa30BaHMS;

* oOecrieyeHHe NPEEeMCTBEHHOCTH HaYaJIbHOTO OOIIEro M OCHOBHOT'O 0011Iero 00pa3oBaHus;

* obecreyeHue JOCTYITHOCTH MOJIy4eHUsI KaueCTBEHHOT0 OCHOBHOI'O 00IIEro oOpa3oBaHusl,
JOCTIDKEHHE IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS  AJalTUPOBAHHOM OCHOBHOM
o0pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero oopazoanus odyqaronumucs ¢ 311P;

" ycTaHOBJEHHE TpeboBaHWU K BocnuTaHuo oOydaromuxcs ¢ 3I[IP kak wyacTm
00pa30BaTeNbHON MpOrpaMMbl M COOTBETCTBYIOIIEMY YCHUJICHHIO BOCHUTATEIBHOTO M
COLMAJIM3UPYIOIIETO TOTEHIHada 00pa30BaTeNbHOW OpraHu3alMy, WHKIIO3UBHOTO



moaxona B oOpa3oBaHUM, OOECHEYCHUI0 WHIWBHIYaTU3UPOBAHHOTO IICUXOJIOTO-
MeJarornyeckoro CONpoBOXKIeHUs Kaxaoro odyuatomierocs ¢ 3[1P na ypoBHe 0CHOBHOTO
o01m1ero oOpa3oBaHus;

» obecrieyeHre >(PGEKTUBHOIO COUYETAHUS YPOUHBIX M BHEYPOUHBIX (POPM OpraHu3aliu
y4eOHBIX 3aHATHIA, B3aUMOJICHCTBHUS BCEX YYaCTHUKOB 00pa30BaTEIbHBIX OTHOLICHUH;

" B3aUMOJICHCTBUE OOpa30BAaTEIbHOM  OpraHU3aluu MpU  peaTu3aldd  OCHOBHOM
00pa30BaTEeNBHON MPOTPAMMBI C COIMAILHBIME IMAPTHEPAMHU, B TOM YHCIE, C IICHTPAMHU
MICUXOJIOr0-MeAarornyeckol U COLMAIbHONW IMOMOIIHM, COLUAIbHO-OPUEHTUPOBAHHBIMU
OOIIECTBEHHBIMU OPTaHU3AIUSIMH;

" BBIIBJICHHE MW pa3BUTHE crHocoOHocTed oOyvarommxcss ¢ 3IIP, ux wuHTEpecoB
MOCPEJCTBOM BKJIFOYCHUS HX B JICATEIHHOCTh KIyOOB, CEKIUH, CTYOUH U KPYKKOB,
BKJIIOUEHHUSI B OOIIECTBEHHO IMOJIE3HYIO JESATEIbHOCTh, B TOM YMCJIE C MCIOJIb30BaHHUEM
BO3MOKHOCTEH 00pa30BaTEIbHBIX OpraHU3alMi JOIOIHUTEIBHOTO 00pa3oBaHus;

" OpraHu3alii0 TBOPUYECKUX KOHKYPCOB, MPOEKTHOM M Yy4eOHO-HCCIEA0BATEIbCKOM
NEeSTeTbHOCTH;

* yuactue oOywarommxcs c¢ 3[IP, ux poauteneiél (3aKOHHBIX MpPEACTaBUTENCH ),
MEJarorHYecKuX pPaOOTHUKOB U OOIIECTBEHHOCTH B IIPOCKTUPOBAHUH W Pa3BUTHHU
BHYTPHUIIKOJILHON HHKIIIO3UBHOM COIMANBHOMN Cpeibl, IKOJIBHOTO YKJIaIa;

" COXpaHEHHE M YKpeIUIeHHEe (PU3NYECKOTO, MCUXOIOTUYECKOTO U COLHUAIBHOTO 3/I0POBBS
oOyuatomuxcs ¢ 3I1P, obecrieyenne nx 6€30MacHOCTH.

Metomoaorndeckoii ocHoBoii PI'OC OOO gBnsgeTcss CHCTEMHO-IEITEILHOCTHBIN
IIOAXO0M, KOTOPBIX IIPEATIOIaracr:

" BOCIUTAHHE M PAa3BUTHE KAYECTB JIMYHOCTH, OTBEUAIOLIUX TPEOOBAHUSIM COBPEMEHHOIO
oOmecTBa, HWHHOBAIIMOHHOW  HOKOHOMHKHM, 3aJladaM  TOCTPOEHUS  POCCHIICKOTO
IpaXIaHCKOro oOOIIecTBa Ha OCHOBE MPUHIUMIIOB JUANOra KYIbTYp W yBa)KEHUS
MHOTOHAIIMOHAJILHOTO, TIOJIUKYJIBTYPHOTO U MOJIMKOH(PECCUOHATFHOTO COCTABA;

" OpPHEHTAIMIO Ha JOCTHKEHHE OCHOBHOTO pe3yibTaTa 00pa3oBaHUsl — pa3BUTHE TUYHOCTH
oOyuaromierocs ¢ 3I1P, ero akTuBHOM y4eOHO-TIO3HABATEILHON JACSITEIIBHOCTH HA OCHOBE
OCBOGHHUSI YHHBEpPCAJbHBIX Yy4YEOHBIX JEWCTBUN, TO3HAHUS U OCBOCHHUS MHPA;
(dhopmupoBanre TOTOBHOCTH obOydwaromierocs ¢ 3IIP k camopa3Butuio u JajabHEHIIEMY
00yueHuIo;

" [pU3HAHUE pELIAIoUIel pPOJM coJep’kaHus 00pa3oBaHUs, CIOCOOOB OpraHM3alMU
00pa3oBaTeNbHON JAEATEIPHOCTH W Y4eOHOTO COTPYJHHYECTBA B JOCTM)KCHHUU LIeneit
JIMYHOCTHOTO U COLMAIbHOTrO pa3Butus oOyuatomuxcs c 3I1P;

" y4eT WHIUBUAYAIbHBIX, BO3PACTHBIX U TCHUXO(PU3UOIOTHMUYECKUX OCOOCHHOCTEMH
obyuarormuxcsi ¢ 3[IP mpu mocTtpoeHuM 00pa3oBaTENBHOTO TMpoIlecca Ha ypPOBHE
OCHOBHOTO 00Iero o0pa3oBaHusi U OIpeAeTeHHH 00pa30oBaTelbHO-BOCIUTATENBHBIX
1eJyie U MyTel UX TOCTUKEHHUS;

" pa3HoOOpa3ue WHIUBUAYAIbHBIX 00pa30BaTENbHBIX TPAGKTOPUA W HHIUBUAYAITHHOTO
Pa3BUTHS KOKIOTO 00YJArOIIETrocs, B TOM YHCie AeTei U moapocTtkoB ¢ 3I1P;

" [PEEeMCTBEHHOCTh aJalTHPOBAHHBIX OCHOBHBIX OOpa30BaTENbHBIX MPOTpaMM IS
obOyuaroruxcsi ¢ 311P, mposBisiIonTyrocsi BO B3aMMOCBSI3U M COTJIACOBAHHOCTH B OTOOpE
coJiep>kaHusi O0pa3OBaHUs, a TaKXKe B TOCIEAOBATEIHHOCTH €r0 pPa3BEPTHIBAHUS I10
YpOBHSM o0Opa3oBaHMsl W dTanaM OOy4YeHHs B LENSIX YJOBJIETBOPEHUS OCOOBIX
o0Opa3oBaTeNnbHBIX MOTpeOHOCTEH, OOecrneYeHuss CHCTEeMHOCTH 3HAaHWUW, MOBBIIICHUS
KauecTBa 00pa3oBaHUsI U 00eCIeYeHNs €ro HEPEPHIBHOCTH;

" [PUHIUN EIWHCTBA Yy4eOHOW W BOCHHUTATEIBHOW JEATEIBHOCTH, MPEAIOIararomii
HaIpaBJIEHHOCTh Yy4eOHOro Tmpolecca Ha JIOCTHkeHHue oOydaommmucs ¢ 3I1P
JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS 00pa30BaTEIbHOM MPOTPAMMEI;

" [PUHIUN 370pPOBbecOEpEKEHNUs, MPelyCMaTPUBAIOLINI UCKIIOYEHHE 00pa30BaTENIbHBIX
TEXHOJIOTHI, KOTOPhIE MOTYT HAHECTH Bpel (PU3NYECKOMY U TICHXUYECKOMY 3T0POBBIO



obyuaromuxcs ¢ 3IIP, mpuBenenue oObema y4eOHOW Harpy3kKd B COOTBETCTBHE C
tpeboBanusim CanlluH PO.

[IpumepHass pabodas mporpamma O MareMaTHKe Uis OOYyYaloIIUXCS C 3aJep>KKOM
ncuxuueckoro pasputus (manee — 3IIP) Ha ypoBHE OCHOBHOTO o00ImIero oOpa3oBaHUs
MOJTrOTOBJIEHa Ha OcCHOBe @elepallbHOr0 TrOCYJapCTBEHHOTO 00pa3oBaTelbHOTO CTaHIapTa
ocHOBHOTO obmero obpasosanus (IIpukaz Munnpocsemenus Poccun or 31.05.2021 . Ne 287,
3apeructpupoBad MunuctepctBoM toctuiiuu Poccutickont ®enepannu 05.07.2021 r., per. Homep
64101) (mamee — O®I'OC OOO), IIpumepHol ananTUPOBAHHOM OCHOBHOW 00pa3oBaTEIbHOMN
pOrpaMMbl OCHOBHOTO OOIIero oOpa3oBaHMsl OOy4YalOIUXCA C 3aJCPKKON TCHXUYECKOTO
pasButus (nanee — [IAOOIT OOO 3I1P), IIpumepHoii paboueii mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus 1o mnpenmery «Martemaruka», [IpumepHoil mporpaMMbl BOCHUTAHUS, C YYETOM
pacrpefielieHHbIX [0  KjaccaM TpOBEpseMbIX TpeOOBaHUI K  pe3yiabraraM OCBOCHUS
AJanTupoBaHHONW OCHOBHOU 00pa3oBaTeibHON MpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
00yJaroNMXCs ¢ 3aIePKKON TICUXMYECKOTO pa3BUTHA. B pabodeld mporpaMme ydTeHBI HIEH U
nonoxxeHus: Konnenmuu pa3Butus MareMaTiuieckoro oopasosanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MaremaTuka»

VY4eOHblii npeamer «MaremaTuka» BXOAMT B IPEAMETHYIO obnacTh «MaremaTuka u
uHpopmatuka». OH CHOCOOCTBYET Pa3BUTHUIO BBIYMCIUTEIBHON KYIBTYPbl M JIOTHYECKOTO
MBIIUICHHS, (POPMUPOBAHUIO YMEHHS IIOJIb30BAThCS ANTOPUTMAMH, a TaKXKe MPUOOPETCHUIO
MPAKTHYECKUX HAaBBIKOB, HEOOXOMUMBIX B TMOBCEIHEBHOHN ku3HUM oOyuatomuxcs c 3IIP.
Y4eOHBIH TpeIMET pa3BUBACT MBIIUICHUE, IPOCTPAHCTBEHHOE BOOOpaXKEeHHE, PYHKIIMOHATBHYIO
rPaMOTHOCTh, YMEHHUS BOCIPUHUMATh U KPUTUYECKH aHAIU3UPOBATh HH(OPMAIHIO,
MIPE/ICTABIICHHYIO B PA3JIMUHBIX (popmax.

OOyuenue Maremarvke JaéT BO3MOXKHOCTH pa3BuBaTh y oOyuarommuxcs ¢ 3[1P Tounyro,
paloHaIbHYI0 U UHPOPMATHBHYIO peUb, YMEHHUE OTOMpPATh HauOoJiee MOAXOSIINE S3bIKOBEIC,
CUMBONIMYECKUE, TpadUUecKue CpeACTBa IS BBIPAXKEHHS] CYXIEHUH U HADISAIHOTO HX
MIPEICTABIICHHUS.

HeoOxomumMbpiM KOMIIOHEHTOM OOIIEH KyAbTYpbl B COBPEMEHHOM TOJKOBAaHUU SIBISIETCA
o0111ee 3HAKOMCTBO C METOJIaMU TO3HAHUS JACHCTBUTEIBLHOCTH, MPEJICTABICHUE O TpPEeaMeTe U
METOJaX MaTeMaTHKH, UX OTIIMYUI OT METO/IOB APYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00
0COOCHHOCTSIX MPUMEHEHHUS MAaTeMAaTHUKH ISl PEIIeHUs HAyYHBIX W MPUKIAAHBIX 3a1a4. Takum
o0pa3oM, MaTeMaTu4ecKkoe 0Opa3oBaHUE BHOCUT CBOM BKJIaA B (hOpMUPOBaHKE OOIIEH KyIbTyphl
YeJoBeKa.

N3ydeHne mareMaTWKH TakKe CIMOCOOCTBYET ICTETHMUECKOMY BOCIUTAHHUIO YEIOBEKa,
MOHUMAHUIO  KpPacoThl M  M3AIMIECTBA MATEeMAaTUYECKHUX  PACCYXKIEHWUH, BOCIPUSITHIO
reoMeTpudecKux GopM, YCBOCHHIO 1€ CUMMETPHUHU.

[Iporpamma oTpaxaeT coaepkanue oOydeHusi mnpenMery «MareMmaTtuka» ¢ y4eToM
0coOBIX 00pa3oBaTeNbHBIX TOTpeOHOCTel oOyuatonxes ¢ 3I[IP. Osnagenuwe y4ueOHBIM
npeaMeroM «MatemaTruKa» NpeACTaBisSeT ONPENEICHHYIO CIOKHOCTh i yyamuxcsa ¢ 3[1P. YV
oOyuaromuxcst ¢ 3[IP Hambonee BBIpak€HBI OTCTAaBAaHUS B Pa3BUTHH CIOBECHO-JTOTHYECKHX
(GhopM MBINUIEHUS, TTO3TOMY a0CTPAaKTHBIE W OTBIICYEHHBIC KAaTETOPHH UM TPYAHOJIOCTYIMHBI. B
TOXKE€ BpeMs MpHU ClenUuaTbHOM OO0y4YeHHH OOydaroluecss MOTYT BBIMIONHATh 3aJaHUS TIO
anroputMy. OHU BOCIPUHUMYHUBBI K IOMOIIHM, MOTYT BBIITOJHUTH IMEPEHOC HA aHAJTOTHUYHOE
3a/laHue YCBOGHHOTO crocoba pemieHus. CHUXKEHHE pPa3BUTHS MBICIUTENBHBIX OMNepaluid u
3aMeJYIEHHOE CTaHOBJICHHE JIOTHYECKUX JACHCTBHUI MPUBOAAT K HEAOCTATOUHOW OCMBICIEHHOCTH
COBEpIIaeMbIX YYEOHBIX ACHCTBHIA. Y OOy4arommxcs 3aTpyJHEHBI CUETHBIC BBIYHCICHUS,
MPOU3BOAUMBIE B yMe. B NHCBMEHHBIX BBIUMCICHUSX OHHM MOTYT IPOMYCKaTh OJIHWH H3
MPOMEXKYTOUHBIX mAaroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSMU, BEIUMCICHUEM HX 3HAUCHUS
MOTYT HE YACp)KHUBAaTh MPABWIBHBIA TOPSNOK AcHcTBUU. [Ipm ymporieHuu, nmpeodpa3oBaHUU
BbIpakeHU ywammeca ¢ 3[IP He MOryr caMOCTOSATENBbHO MPHUHATH pPELIEHUE O



MIOCJIEIOBATEILHOCTH BBIMOJIHEHHS JeicTBUN. KOHKPETHOCTh MBILUICHUS OCJIOKHSET YCBOCHUS
HaBbIKA pEUICHHWs] YpaBHEHWH, HEPaBEHCTB, CHCTEMbl YypaBHeHUH. VM MajaoqocTymHO
COBEpIIICHHE 0OPATUMBIX OTICPAIIHIA.

Huskuii ypoBeHb pa3BUTHSL JIOTMYECKUX OINEpalui, HEIO0CTaTO4Has OO0OOIIEHHOCTh
MBILIUICHHUS 3aTPYIHSIOT H3ydeHHe TeMbl «DyHKIUM»: TPU ONPENeTIeHUH (YHKIHOHATIHHON
3aBUCUMOCTH, TIpU ONHUCaHUM TpaduyecKol CHUTyallMd, HCHOJIb3ysl TICOMETPHUUECKHUIA,
anreOpanyeckuif, (PyHKIMOHANBHBIN s3bIKH. Hepeako yuammecs HE BHUIAT Pa3HUIBI MEXIY
00J1aCThIO OoTpeeieHus] PYHKITUU U 00JIaCThIO 3HAYCHHH.

Pemienue 3aa4 coOnpspkeHO € TPYIHOCTAMH O(GOPMIICHHS KPATKOW 3allUCH, TPOBEICHUS
aHaJM3a YCJOBMs 3aJaud, BblAeNeHus cyuectBeHHoro. ObOyyvaromuecs c¢ 3IIP 3arpyanstorcs
clenaTh YMO3AKJIIOUEHHE OT OOLIero K YacTHOMY, HEPEOKO BBIOMPAIOT HepalroHaIbHbIC
CIOCOOBI pelIeHMs], UHOT]a OTPaHUYMBAIOTCS MAHUITYJISILIUSIMU C YHCIIAMU.

[Ipu wm3yueHum reomeTpuyeckoro marepuana odOydaromuecs ¢ 3[IP crankuBarorcs c
TPYOHOCTBIO [IeNaTh JIOTMYECKHE BBIBOJBI, CTPOUTH IIOCIIEOBATEIbHBIE PACCYXKICHUS.
Henpounsle 3HaHHMS OCHOBHBIX TEOPEM T'E€OMETPUU TPHUBOJUT K OMMOKaM B pPEIICHUU
reoMeTpuueckux 3agad. OOydaromuecs MOTYT MOAMEHUTH (HOPMYIly, HETIPaBUIHLHO IPUMEHUTH
teopemy. K cepbe3HbIM OmuOKaM B pelmIeHHH 337ad MPUBOAAT HEIOCTATOYHO pAa3BHUTHIC
MPOCTPAHCTBEHHBbIE TMPEACTaBICHUA. VM CIOXKHO BBINOJIHUTH YEPTEK K YCIOBUIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouyHOCTh 3amOMHHAHMS U BOCHPOM3BENCHUS Y4YeOHOTO Marepualla CHUXKEHBI 110
NpUYMHE CTa00CTH MHECTUYCCKOW JEATEIBHOCTH, CyXeHUsT oO0beMa mamsatu. OO0yJarommmes ¢
3I1P tpebyercst Gombliie BpEMEHH Ha 3aKperieHue Marepuala, akTyalu3alus 3HaHUi 1o ormope
IIPY BOCIIPOM3BEICHUN.

Jis mpeojonieHUsT TPYAHOCTEW B H3ydyeHUM YydeOHoro mpeamera «MaTemaTtuka
HeoOXonuMa ajanTanmus oObeMa M Xapakrepa Y4eOHOro MaTepuaia K II03HaBaTeIbHBIM
BO3MOXHOCTSAM yuamuxcsi ¢ 3I1P. Crnenyer y4eOHBI MaTepuasl MpernojHOCUTh HEOOJIBIINMU
MOPIHSIMA, YCIOXKHSSI €r0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTallid TPYAHBIX 3aJaHHiA,
HEKOTOpblE€ TEMBbl J1aBaTh KaK O3HAKOMMTENbHBIC; HCKIKOYaTh OTAENbHbIE TpYyJIHBIE
JI0Ka3aTeIbCTBA; TEOPETUUECKUI MaTepual PEKOMEHIYeTCsl H3ydaTh B MPOIECCe MPaKTHYECKON
JeSITEeAbHOCTH 10 pEeUIeHUIo 3a1ad. OpraHuyeckoe €AMHCTBO NPAKTHUYECKOW M YMCTBEHHOU
NEeSITETbHOCTH YYaIINXCsl HA YPOKaX MaTEeMAaTUKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIHLHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMAaTUYECKUX 3HAHUN U YMEHUH.

Henn u 3aga4n u3ydyeHusi yaeOHoro npeamera «MaremaTuka»
[IpuopurernpiMu yersamu oOydeHHs MaTeEMaTHKE B 5—9 Kitaccax sIBISIOTCS:

* (opMHpOBaHHE LEHTPAJIbHBIX MaTeMaTHYeCKUX MOHATHH  (YMCIO, BEIMYMHA,
reomMeTpuyeckass Qurypa, mnepeMeHHas, BEpOSTHOCTb, (GYHKIHs), OOeCHeynBaIOLINX
MIPEEMCTBEHHOCTb M MEPCIEKTUBHOCTh MareMaTnyeckoro oopa3oBaHusi 00ydaroOLIUXCs C
3I1P;

* pnozaseneHue oOywaromuxcs ¢ 3[IP Ha moCTymHOM [ HMX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MareMaTHKU M OKPYXAloIIero Mupa, MOHMMaHHEe MaTeMaTUKH KaK 4acTu
o011Iel KYIBTYpbl YeJIOBEYECTBA;

pa3BUTHE WMHTCIUICKTYAIbHBIX M  TBOPYECKHMX crmocoOHocTed oOydarommxcs ¢ 3IIP,
MI03HABATEIbHOW AKTUBHOCTH, UCCIIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBILUIEHUS, UHTEpECa
K M3YYEHHUIO MaTeMaTuKH;

¢dopmupoBanue (YHKIMOHATBLHOW MaTeMaTHUYeCKOH T'paMOTHOCTH: YMEHHS pPAaclO3HaBaTh
MPOSIBJICHUS] MAaTEMaTHUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEN B peaibHBIX HKU3HEHHBIX
CUTyallUsIX M TPU HU3YYECHHM JPYTUX Y4eOHBIX NPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEeH, (OopMynupoBaTh MX Ha SA3BIKE MareMaTHKH U CO37aBaTb MaTeMaTHYecKHe
MOJENIN, NPUMEHATh OCBOCHHBIH MAaTreMaTHYeCKHil ammapar [uld pelIeHUs IPaKTHKO-
OpPUEHTUPOBAHHBIX 33Ja4, UHTEPIPETUPOBATh U OLICHUBATH MOJTYYEHHbIE PE3YJIbTATHI.
JlocTikeHue 3THX 1eei 00ecrieunBaeTcs PeleHHeM CIEeAYIOMINX 3a0ay.



dopmupoBarh y oOyuatomuxcs ¢ 3[IP HaBeIkM y4eOHO-TIO3HABATEIHHOW JESTEIBHOCTH:
IUIAaHUPOBaHWE pPAOOThl, IOUCK pAllMOHAIBHBIX IyT€Hd €€ BBIOJHEHUS, OCYILECTBICHUS
CaMOKOHTPOJIS;

CHOCOOCTBOBAaTh HMHTEJICKTYaJIbHOMY Ppa3BUTHIO, (OPMHPOBAaTh KayecTBa, HEOOXOAMMBIE
YEJIOBEKY JIJISl TOJTHOIICHHOM KU3HU B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIE MaTeMaTHIeCKOM
JESATEIIBHOCTH: SICHOCTHM M TOYHOCTH MBICIHM, MHTYMIIMH, IIPOCTPAHCTBEHHBIX IPEICTABICHUM,
CIIOCOOHOCTH K ITPEOAOJIEHUIO TPYIHOCTEM;

(bopMHpOBaTh KIIFOUEBbIE KOMIIETEHIIMH YYaIllUXCs B paMKax MpeIMeTHOI obnactu «Maremaruka
U nH(opMaTuKay;

pa3BUBaTh MOHATHIHOE MBITIUICHHS oOy4aromuxcs ¢ 3I1P;

OCYILECTBIIATh KOPPEKIHMIO MO3HABATENLHBIX TporeccoB oOydatouuxcst ¢ 3I1P, HeoOXxoaumbIx
JUIs. OCBOEHHSI IPOrPaMMHOI0 MaTepHaa 1o yueoHoOMY IpeaAMETY;

IpeayCcMaTpUBaTh BO3MOXKHOCTh KOMIICHCAIIMM 00pa30BaTelIbHBIX JE(PHUIUTOB B OCBOCHUHU
IPEALECTBYIOIIEro MporpaMMHOro marepuana y oOywaromuxcs ¢ 3IIP u HemocrarkoB B HMX
MaTeMaTH4eCKOM pa3BUTHH;

c(hOopMHPOBaTh YCTONUMBBINA HHTEPEC yUaIIUXCS K IPEAMETY;

BBISIBJISITH U Pa3BUBaTh MaTEMaTUYECKUE U TBOPUECKHUE CIIOCOOHOCTH.

OcHoBHBIE JTMHMM COACpXKaHMs Kypca Maremaruku B 5—9 kiaccax: «Uwucina U BBIYMCICHUS,
«Anrebpa» («AnreOpandecKkue BBIPAXEHUS», «YpaBHEHUS W HEPABEHCTBAY»), «DyHKIUM»,
«leomerpus» («l'eomerpudeckue (Gurypsl U UX CBOICTBa», «lI3MepeHHE TIeOMETPUYECKHUX
BEIMUYUHY), «BeposTHOCTh U cTaTucTuKay. JlaHHbIE TMHUM Pa3BUBAIOTCS MapalIesIbHO, KaKaas
B COOTBETCTBUM C COOCTBEHHOM JIOTMKOI, OHAKO HE HE3aBUCHMO OfIHA OT APYroii, a B TECHOM
KOHTaKTe M B3aumozeictBuu. Kpome 3TOro, ux OOBEAMHSIET JIOTMYECKas COCTaBISIOLIAs,
TPaJMLIMOHHO NPUCYIAas MaTeMaTUKE M IPOHM3BIBAIOLIAS BCE MATEMaTHYeCKHE KypChl U
congepxarenpHple  JuHUU.  CdopmynupoBaHHoe B DenepaJbHOM  TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAAapT€ OCHOBHOrO oOmero oOpa3oBaHMs TpeOOBaHHE  «yMETh
ONepupOBaTh MOHATHUSAMHU: OIpENEIeHHe, aKCHOMa, TeopeMa, JO0Ka3arelbCTBO, YyMEHHUE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKA3bIBAaHUS, MPUBOAUTH IPHUMEPBI U KOHTPIPHUMEPHI,
CTPOUTH BBICKA3bIBAHMUSA W OTPHUIAHMS BBICKAa3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
(dopMHpOBaHUE JIOTHUECKUX YMEHHUH pachpesaessercs Mo BCceM rojaM oOydeHHMs Ha YpOBHE
OCHOBHOTO OO0IIEr0 00pa3oBaHuUs.

Conepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MMPEAMETHBIM pe3yinbTaraM ocBoeHus [IpumepHoit
paboueli mporpaMMsl, pacrpeel€HHbIM 10 rofaMm 00y4eHHUsl, CTPYKTYpPHUPOBAHO TaKUM 00pa3oM,
4yToObl KO BCEM OCHOBHBIM, NPUHIMIHAIBHBIM BOIpocaM oOyuarommecs oOpalainuch
HEOJTHOKPATHO, YTOOBI OBJIa/IEHUE MAaTEMAaTHYECKUMHU MOHATUSIMA M HaBbIKAMH OCYIIECTBIISIOCH
MOCJIe/IOBATENIbHO U TOCTYMATEeNbHO, ¢ COONIOACHUEM NPUHIMIA MTPEEMCTBEHHOCTH, a HOBBIE
3HAHUS BKJIIOYAJUCh B OOIIYIO0 CUCTEMY MareMaTH4ecKuX mpescTaBieHnil odyuatonuxcs ¢ 3I1P,
pacumpsisi ¥ yriyonss e€, oOpas3ysl MpouHble MHOXKECTBEHHbIE CBA3HM. OOIIMe 1enu U3ydeHus
yuebHoro mnpeamera «Maremarukay» mpencraBieHsl B IlpumepHoit paboueit mporpamme
OCHOBHOT'O 00111er0 00pa3oBaHusl.

OcoGenHocTH 0TOOpa ¥ aJanNTAlMK Y4eOHOI0 MaTepHaJia 10 MATeMaTHKe

OOyuenue yuebHOMY mpenMeTry «MaremaTuka» CTPOUTCS Ha CO3JaHMM ONTHUMAJIbHBIX YCIOBHM
JUIsS yCBOGHMSI TPOrpaMMHOT0 Marepuaia odyyatorumucs ¢ 3I1P. bosnbioe BHUMaHue ynensercs
0oTOOpy y4eOHOro marepuajga B COOTBETCTBUU C MPHUHIMIIOM JOCTYMHOCTH MHPU COXpaHEHUU
o011ero 6a30BOro ypoBHsI, KOTOPBINA JTOJDKEH MO COJEPKaHUIO U 00beMy OBbITh alalTUPOBAHHBIM
st ooyuatontuxcs ¢ 3[1P B cooTBeTcTBUM € MX 0cOOBIMH 00pa30BaTeIbHBIMU MTOTPEOHOCTSIMHU.
Crnenyer oOnerunth oOBJajgeHHe MarepuaioMm oOyyatomumucs ¢ 3[IP mocpenctBom ero
JETAIbHOTO OOBSCHEHHsI C CHUCTEMATHYECKMM ITOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKHU B
NPUMEHEHUU 3HAHWH, UCIIONB3Ys TIPUEMBI aKTyalu3aliy (BU3yalbHas O1opa, MaMsTKa).



IIpumepHass mporpamMma NpeayCMarpuBacT BHECEHHE HEKOTOPBIX W3MEHEHUH: YMEHBIICHUE
o0beMa TEOPETUYECKUX CBEJCHMH, BBIHECEHHE OTAENbHBIX TEM WM IEJIblX pa3ieiioB B
Marepuaibl st 0030pHOT0, 03HAKOMUTEIBHOTO U3yYCHHUS.

HN3menenns nporpammsl B 5-9 kjaccax

Mamemamuka é 5 u 6 knaccax

B o03HakoMuTEIBHOM IJIaHE PEKOMEHIYETCsl Hu3ydaTb cieayromue Tembl: «Pumckas
Hymepanus», «PaBubie ¢urypsr», «lumuaap, xonyc, map», «Ky6», «lIpsmMoyronbHbIi
napajuienenuneny, «llepemenenre 1o KOOpAMHATHOW IIPAMO», «Moayib yucia», «4ucioBbie
NpoMEeXyTKH»;  «Macmradb» (u3yuaercas B kypce «['eorpadmus»); «3o0paxenue
reoMeTpruYecKux (Uryp Ha HEIMHOBAaHHOM Oymare C HWCHOJb30BAHHWEM IUPKYISA, JTUHEUKH,
yrOJIbHHMKA, TpaHcHnoptupa», «JnuHa oxpyxHocTmy», «llmomans kpyra», «llapamnenbHbie
npsimbley, «llepnenaukynspHble IpaMbley, «OceBas U UEHTpadbHasi CHMMETPUM» (U3y4yaeTcs B
Kypce reomerpum); «beckoHeuHble IepUOAMYECKHE JAECATHYHBIE Jpodu. JlecsaTuuHoe
npuoJIKeHne 0OBIKHOBEHHOM Ipo0Om» (M3ydaeTcs B Kypce aiareopsl).

Crnenyer yMEHbUINTh KOJIMYECTBO YAaCOB Ha CIENYyIOIIME TeMBL: «PelleHne JOru4eckuil 3a1au»,
«dmuna orpeska», «lllkxanbr», «PacnpenenurenbHplii 3aKOH  YMHOXKEHHUS», «3aluch
OpOM3BEACHUS C OYKBEHHbIMH MHOXUTensiMu», «llocrpoenue kxoHdurypauumit u3 dvacrteit
IpsIMOM, OKPYXKHOCTH Ha HEJIMHOBAaHHOM M KieTdyaroil Oymare», «JlenuTtenn U KpaTHbIE.
[Tpuznaku penumoctu», «Hambonpmmii oOmmi nenuTens M HauMeHblIee o0lee KpaTHoe.
JemumocTs CyMMBI W TpousBeneHus». «lIpuBeneHue apoOM K HOBOMY 3HAMEHATEIIO»,
«Haxox/eHre yacTu LeNoro u 1enoro mno ero yactu». «OKpyrieHue NecATUYHBIX IpoOeii».
«Pemenne 3amau mnepedOpoM BCeX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX
BBIP@KEHUI 10 YCIOBMIO 3agaum». BpicBOOOAMBIIMECS Yachl MOXHO MCIIOJIB30BaTh Ha
MOBTOpPEHHE (B Hayajle U KOHIIE y4eOHOro roja), Ha U3y4eHue Harlosiee TPYAHbIX U 3HAUUMBIX
TeM: B V Kjacce — Ha pelIeHHWEe YpaBHEHUH, NpHBeIeHHE ApoOM K HOBOMY 3HaMEHATello,
YMHOXEHHE U JeJIEHHE JIeCATUYHBIX ApoOel, m3MepeHue yrioB; B VI kiacce — neicTBus ¢
MIOJIO’KUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMH, PEILICHUE YPABHEHUH, CIIOKEHUE U BBIYMTAHUE
YHCell, COAEpKaIlllMX LENyl0 U APOOHYH 4YacTh, HA YMHOXXEHHE U JeJIeHHE OOBIKHOBEHHBIX
Ipobeii.

Anzeopa

B 03HaKOMHUTENBHOM IIJIaHE PEKOMEHIYETCA M3ydaTh Cledyrolue Temsbl: «MppannoHanbHbIe
yucna. JlelictButenbHble uucia», «CpaBHEHUE JEHCTBUTENBHBIX 4YHCEN, apUpMETHUECKHe
JefcTBUs € JIEHCTBUTENBbHBIMM  yHMciIamMu», «HaxoxaeHue npuOIMKEHHBIX 3HAYSHUH
KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus ypaBHEHMI TPETbel M YETBEPTON CTENEHEN
pasokeHHeM Ha MHOXKUTEMn, «DyHKIMs y =VX U ee rpaduk», «[1orpemHocTh # TOYHOCTH
pUGIIKeHHs», «UeTHble 1 HedeTHble DyHKIHHY, «DyHKIM y=x"», «DyHKUHS y= ax’, ee
rpa¢puk u cBoictBa. ['paduku QyHkmit y= ax” + n u y=a(x-m)2, «YpaBHEHHE C IBYMs
NepPEeMEHHbBIMH U ero rpadpuk», «['padpuyeckuil crnocod pelieHus CHUCTEMBbl YpaBHEHMID»,
«300paxkeHne wieHOB apu(METHYECKOW M TEeOMETPUYECKOM MpOrpeccuid TOYKaMH Ha
KOOPJAWHATHOM IUIOCKOCTH. JINHEHHBIN U SKCIOHEHIHAIBHBIN pocT. CII0KHBIE TPOUEHTHD».
Cnengyer yMEHBIIUTH KOJIMYECTBO 4YacoB Ha u3ydeHue Tem: «Dopmynsl», «Jloka3aTenbcTBo
TOXJECTBY», «JIuHeltHOe ypaBHEHNE C IBYMSI HEU3BECTHBIMUY, «I paduk TMHEHHOTO ypaBHEHHUSI C
JIBYMsl TIEpeMEHHbIMI», «I'paduueckoe pelieHue JMHEHHBIX YPAaBHEHMH W CHCTEM JIMHEHHBIX
ypaBHEHU», «CBONCTBA KBaAPATUYHON (DYHKIIUN.

BricBoOOMBIIMECS Yachl PEKOMEHJIYeTCSl MCIIOJIb30BaTh: U Jydiieil mpopaboTku Haubosee
BaXHBIX TeM Kypca: «PemieHue ypaBHeHMil», «PelieHue cucreM ypaBHEHMiD», «COBMECTHbIE
neiictBust ¢ podsmMuy», «lIpuMeHeHue CBOMCTB apu(METHUECKOro KBaJpaTHOTO KOPHS»; Ha
IIOBTOPEHHUE, pELICHHE 3ajady, NpeoO0pa3oBaHUE BBIPAKEHUH, a TakkKe Ha 3aKpeIuieHue
M3Y4YEHHOI'0 MaTepuaa.

T'eomempus



CnenyeT OCHOBHOE BHMMAHME YJEIUTh IPAKTHUECKON HAIPaBIEHHOCTH Kypca, MCKIIIOUUB U
yIpPOCTUB HauboJee CIOXKHBIM Ui BOCHpHUATUS TeopeTuueckuil wmarepuan. Ha ypoxax
reoMeTpur He0OXOJMMO MAaKCHUMAJIBHO HMCIIOJIB30BaTh HATJISAHBIE CPEACTBA 00ydeHus, OOJbIie
IPOBOJUTH NMPAKTHUECKUX paldoT ¢ ydamumucs, pemars 3agadyd. CTpouTs peleHue 3ajgad npu
MOCTOSTHHOM OOpaIleHNH K HArJISTHOCTH — PUCYHKAaM M YepTEeKaM.

O3HakOMHUTENBHO aTh TeMbI: «TeopeMbl U TOKa3aTeabCTBO. AKCHOMBD», «/l0Ka3aTenbCcTBO OT
IPOTUBHOrO», «CyLIECTBOBAHME W E€AMHCTBEHHOCTb IEPHEHAMKYISApa K mpsaMoi», «Meton
TEOMETPUUYECKUX MecT», «Meron ynsoeHuss Mmenuanel», «Teopema Q@aseca u Teopema o
IIPONOPLIUOHAIBHBIX OTpE3KaAxX», «dentp Mmacc TPEYTOJIbHUKAY, «3MeHeHue
TPUTOHOMETPUUYECKUX (DYHKLIMH ITPU BO3pacTaHUM yriay, «DopMyisl Ui painycoB BIIMCAHHBIX
U OIMCAaHHBIX OKPYKHOCTEH IIPaBUJIIBHBIX MHOIOYIOJIBHUKOBY», «YPaBHEHHUE IIPSIMOW»,
«/IBmxenune», «CBOMCTBa ABWKEHUA», «TeopeMa 0 IPOU3BEIEHUN OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEJICHUN OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOW.

Crnenyer yMEHBIINTh KOJIMYECTBO YacoB Ha u3ydeHue TeM: «CHUMMETpUuYHbIE (GUIYpHI.
OcHoBHbIE CBOMCTBa OceBoi cuMmmerpumn», «lleHTpanbHass cummerpus», «llapannenbHbiil
nepeHocy, «IloBopor», «IIpeobpazoBanue nogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 33/Jlaud Ha I[IOCTPOCHHE C IIOMOLIBIO LHPKYJId M JUHEHKW», «JlexkapToBbI
KOOPJIMHATHI Ha INIOCKOCTHY, «Pelienue TpeyroibHUKoBY, «Ilonobue gpurypy.
BricBOOOIMBIIMECS Yachl HCIIOJIB30BATh HA PEIICHUE 3a/1a4 U TIOBTOPEHHE.

Bepoamnocmo u cmamucmuka

B cBs13u ¢ TeM, 9TO TaHHBIN KypC BBI3BIBACT HAUOOIBIIHE CIIOKHOCTH IS oOy4aronuxcs ¢ 311P,
CBSA3aHHBIE CO CHIKEHHBIM YPOBHEM DAa3BUTHUS CJIOBECHO-JIOTUYECKOTO MBILIUICHUS, €r0
U3YYEHUE JOJKHO CTPOUTHCA Ha 0a30BOM YpOBHE M JOCTYIIHOM /Il YYEHMKOB Marepuale.
OcHOBHOE BHUMaHME CIENYET YyAEIUTb pa3feilaM, CBS3aHHBIMM C IIOBTOPEHHUEM IPOHIEHHOTO
MaTepuaa, YBEJIWYUTh KOJUYECTBO YIPAKHEHUNW W 3aJaHUM, CBSA3aHHBIX C IPAKTUYECKOU
JeSITeIbHOCTHIO 00YJaOLIHXCS.

HeobOxonnMo mnepecMOTpeTh coAepkKaHHE TEOPETUYECKOro Marepuala M XapakTep €ro
U3JIOKCHUA: TEOPETUYECKUH Marepuan IPENOJHOCUTh B IPOLECCe PEIICHUS 3aJad U
BBIMIOJTHEHUS] 3a/laHUi  HArJISIAHO-TIPAaKTUYECKOTOo XapakTepa; He TpeOoBaTh BbIBOAA U
3alIOMMHAHUS CIOXKHBIX (DOpMyJ, pelieHuss HeCTaHAApPTHBIX, TPYNLOEMKHUX 3alaHuil. Psaa tem
clenyeT u3y4aTb B O3HAaKOMHUTEIIBHOM IUIaHE.

[TpumepHas mporpaMmma IpeI0CTaBIISET aBTOPY padodei mporpaMMbel CBOOOY B pacrpeesieHuN
MaTepuaia Mo 4eTBepTsaM (TpuMmecTpaM). PacripeneneHue BpeMeHH Ha U3y4yeHUE TeM B TeUEHHUE
y4eOHOTO TO/a CaMOCTOSITEIILHO OINpeessieTcs: 00pa30BaTeNbHON OpraHu3aleld U 3aBUCHUT OT
ocobenHocTell rpynmnbl ooydaromuxcs ¢ 3[1P u ux ocodbx 00pazoBaTeNbHBIX MOTPEOHOCTEH.

IIpumepHble BHABI AesTeqabHOCTH oOyvaromuxcss ¢ 3IIP, ol0yciaoBiaeHHble 0c00bIMH
0o0pa3oBaTe/IbHbIMM MOTPEOHOCTSIMH M o0ecleYnBAKIIHE OCMBICIEHHOE OCBOEHHE
coep:xaHuu 00pa3oBaHus Mo npeamery «MaremaTuka»

Conepkanrie BHAOB JeATenbHOCTH oOydawommxces ¢ 3[IP ompenensiercs ux ocoObIMuU
oOpa3zoBatenbHbIME TOTpeOHOCTAMU. [ToMumo mmpoko ucnonb3yeMsix B OOIT OO0 o6mux amns
BCEX OOYYAIOMIMXCSI BUAOB JIEATEILHOCTH CICAYET YCHINTH BUABI ACSTEIHHOCTH CIICIIM(PUIHBIC
JUTSL JTaHHOW KaTeropuu JeTel, oO0ecredMBarolIie OCMBICICHHOE OCBOCHHE COJEp>KaHus
00pa3zoBaHMs MO MPEAMETY: YCUIIEHUE TTPEAMETHO-TIPAKTHIECKON IEATETLHOCTH C aKTUBHU3AIUEH
CEHCOPHBIX CHCTEM; YEpeJOBAHHE BHUAOB JEATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3IUvHbIC
CEHCOPHBIE CHCTEMBI; OCBOEHUE MaTepHaia C OIMOPO Ha aJITOPUTM; «ITOIIArOBOCTh» B U3YUECHUHN
MaTepuana; UCIOJIb30BAHKUE JOTOIHUTEIHPHON BU3YAIBHON OMOPHI (CXEMBI, MIaOJIOHBI, ONTOPHBIC
TaOIHIIBI); PEUEBOM OTUET O TMPOIECCe M Pe3yIbTaTe NEATeIbHOCTH; BHIMOJHEHNE CIICITUATBHBIX
3a/1aHuii, 00ECTIEUYMBAIONINX KOPPEKIUIO PETYISIUNA y4eOHO-TI03HABATEILHON JESATEIBHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

ITpumepHas TemaTuueckas U TEpMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOIT OOO0.



Hns oOyuatommxcst ¢ 3IIP cymiecTBEHHBIM SBISIOTCA MPHEMbl pPabOTHl C  JIEKCUYECKUM
marepuaioM 1o npeamery. IIpoBonutcst cnenuanbHass pa0oTa IO BBEACHUIO B aKTHUBHBIN
CJI0Bapb OOYYarOLUXCsl COOTBETCTBYIOLIEH TEPMHUHOJIOIMH. M3yyaemble TEpMUHBI BBOJSATCS Ha
IIOJIMCEHCOPHON  OCHOBE, 00f3aTenbHAa BHU3yallbHas MOJAEP)KKA, aITOPUTMbI PpabOThl €
OIIPEJIETICHUEM, OIIOPHBIE CXEMBI I aKTYaJIu3aluy TEPMUHOJIOTUN.

Mecto yyedHoro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBercTBUM ¢ DenepanbHBIM FOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO
obmiero oOpa3oBanusi y4ueOHBI mnpenmer «MaremaTHKa)» BXOJUT B INPEIAMETHYIO 001acTh
«Marematuka U uH(pOpMaTHKa» U ABIAETCS 00sA3aTeNbHBIM Al u3ydeHus. B 5-9 kmaccax
yueOHbIi mpeaMer «MaTemMaTuka» TPAJAULMOHHO HM3Y4YaeTCs B paMKax CICIYIOIUX Y4eOHBIX
KypcoB: B 5-6 kiaccax — Kypca «MaTtemaTukay, B 7-9 kitaccax — KypcoB «Anredpay (BKiIroUas
AJIEMEHTBl CTaTUCTUKU U TEOpuu BepoATHocTe) u «l'eomerpusi». Hacrosimelr mporpamMmoit
BBOJMTCSI CAMOCTOSITENIbHBIN yueOHbIN Kypc «BeposTHOCTD U CTATUCTUKAY.

Hacrosieli mporpammoil npeaycmaTrpuBaeTcsi BbIIEICHHE B Yy4eOHOM IIJJaHE Ha H3Y4EHUE
MaTeMaTHKH B 5—6 Kjaccax 5 y4yeOHBIX 4acoB B HEJAENIO B TEUEHUE KAXJOT0 roja oOyueHus, B
7-9 xiaccax 6 y4eOHBIX 4YacOB B HEENI0 B TEUEHHE KaKIoro rojpa oOyudeHus, Bcero 952
yueOHBIX Yaca.

Copnepxanue ydeOHoro mpenmera «MaremaTukay», npeacrasieHHoe B IIpumepHoii paboueit
nporpamme, coorBerctByeT ®I'OC OO0, [TpumepHOIl OCHOBHOI 00pa3oBaTeIbHON Iporpamme
OCHOBHOTO 001m1ero oopaszoBanusi, [IpuMepHO#l aganTHUpPOBaHHONW OCHOBHOHN 00pa3zoBaTeIbHOU
porpaMMe OCHOBHOTO 001Iero o0pa3oBaHHsl OOYYArOIIMXCS C 3aJEPXKKOW MCUXHUYECKOTO
pa3BUTHSL.

Temaruueckoe IUTaHUPOBAHUE YYEOHBIX KYpPCOB M PEKOMEHAYEMOE pacipeeleHne y4eOHOro
BPEMEHM JUIsl M3y4YEHHUS OTIENbHBIX TEM, MPEJIOKEHHbIE B HACTOSIIEH IporpaMmMe, Hajao
paccMaTpuBaTh Kak TNPUMEPHbIE OPUEHTHPHl B TOMOIIL COCTABUTENIO aBTOPCKON paboueit
IporpaMMbl U TPEXKAE BCEro yuyuTento. ABTOp pabouell mporpamMmbl BIIPaBe YBEIUYUTh
IpPEeUI0KEHHOe YHCIO Y4eOHBIX 4acoB Ha TeMbl, TpeOyromue Oojiee ATUTETBHOIO H3Y4eHUs
oOyuaromumucss ¢ 3I[IP, unm yMeHbIIUTH KOJMYECTBO 4YacoB Ha TEMbl, H3ydaeMble Ha
03HAKOMUTEIILHOM ypOBHE. JIONyCTHUMO TaK)Ke JIOKAJIbHOE IIEpepaclpeaciIieHUE U IIEpecTaHOBKa
AJIIEMEHTOB COJIEp’KaHUsT BHYTPU JIaHHOTO Kkjacca. KonumdecTBO NpoBEpOUHBIX padoT
(TeMaTUYeCKH M WTOTOBBIM KOHTPOJb KadecTBAa YCBOEHHUS y4eOHOro Marepuana) U HX THII
(camocTOATENbHBIE M KOHTPOJIbHBIE Pa0OTHI, TECThI) OCTAIOTCS Ha YCMOTpeHHe yuutens. Taxxke
YUUTENb BIPABE YBEJIWYUTh UM YMEHBIIUTh YUCIO YU€OHBIX YacOB, OTBEIEHHBIX B [IpumepHO
paboueli mporpamme Ha 000OIIEHHE, TOBTOPEHWE, CUCTEMATHU3AIMI0 3HAHUN OO0Yy4aromuxcs.
EnMHCTBEHHBIM, HO NMPUHLIMIIMAIBLHO BaKHBIM KPUTEPUEM, SIBISETCS JTOCTH)KEHHUE PE3YJIbTAaTOB
0o0y4deHHs1, yKa3aHHBIX B HACTOSIIEH ITpOrpaMMe.

I[TPUMEPHA PABOYAS [TPOTPAMMA
YYEBHOTI'O KYPCA «MATEMATUKA». 5-6 KITACCBHI

Heau n3yvyeHus yueOHOro Kypca

[TpropuTeTHBIMU LENAMU O0YUYEHUsI MaTeMaTHKe B 5—06 Kilaccax sIBISIOTCA:

poNoDKEeHNEe (OPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHUECKUX TMOHATHH (YMCIIO0, BEIWYHMHA,
reoMerpuueckas (Qgurypa), O0OECHEeYMBAIOUIMX MPEEMCTBEHHOCTh U  IEPCIEKTUBHOCTD
MaTeMaTH4ecKoro 00pa3oBaHus 00yJarommxcs;

pa3sBUTHE MHTEIJICKTYaJbHBIX M  TBOpPUECKUX crmocoOHocTed oOywaromuxcs ¢ 3IIP,
MI03HABATENIFHON aKTHBHOCTH, HCCIIEIOBATEIbCKAX YMEHHUH, HHTEpeCca K M3yUYCHHIO MaTeMaTHKH;
nozaseneHue oOyvaromuxcs ¢ 3[1P Ha ZOCTYMHOM A7 HUX YpOBHE K OCO3HAHHUIO B3aHMOCBSI3U
MaTeMaTHKH ¥ OKPYXXAIOIIETO MUPA;



¢dopmupoBanue (yHKIMOHATBHOW MaTeMaTHUYeCKOH TpaMOTHOCTH: YMEHHS pPAacIO3HaBaTh
MareMaTu4eckre OObEKThl B PEalbHbIX JKU3HEHHBIX CUTYALUsX, IPUMEHATh OCBOCHHbIE YMEHUS
JUISl pelleHus TPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HUHTEPIPETUPOBATh ITOIYYCHHBIE PE3YIbTaThl
Y OLICHUBAaTh UX Ha COOTBETCTBUE IIPAKTHUYECKON CUTYyaLUH.

OcCHOBHBIE JIMHUU COAEp)KaHUS Kypca MaTeMaTuku B 5—6 Kiaccax — apudmernyeckas Hu
reoMeTpUYEecKasi, KOTOpbIE Pa3BUBAIOTCS MapajlleNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JPYIOM, a B TECHOM KOHTAKTE U B3aUMOJCHUCTBUMU.
Taxoke B Kypce IPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTaMH ajIreOpbl U OUCATENbHOM CTaTUCTUKY.
N3yuenne apupmMeTHyecKoro Mareprana HAaYMHACTCS] CO CUCTEeMATU3alluU U Pa3BUTHS 3HAHUNA O
HATypaJIbHBIX YHUCIJIAaX, MOJIYYCHHBIX B HadajabHOW MKosie. IIpu 3TOM cOBepHICHCTBOBaHHE
BBIYUCIUTENIFHOW TEXHUKH W (POPMHUPOBAHME HOBBIX TEOPETUYECKHUX 3HAHUH COYETAeTCs C
pPa3sBUTHEM BBIUMCIUTEILHOW KyJIBTYpbl, B YaCTHOCTH C OOy4E€HHEM MNPOCTEHIIUM NpuéMam
IIPUKHJIKU U OLIEHKHU PE3YyJIbTAaTOB BBIYMCICHUN. 3ydeHrne HaTypalbHBIX YHUCEIl IPOJOIKACTCS B
6 kacce 3HaAKOMCTBOM € HaYaJIbHBIMU HOHATHSMM TEOPUU AETUMOCTH.

Jpyroii KpyIHBIA OJIOK B COEpKaHUH apHU(PMETHIECKOH JIMHUK — 3T0 apodu. Hauano n3yuenus
OOBIKHOBEHHBIX U JIECATUYHBIX ApoOeil OTHECEHO K 5 Kiaccy. DTO HEpBbI 3Tall B OCBOCHUU
npoOei, Korjga MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJESMH, MOHATUSAMH TeMbl. [Ipu 3ToM
paccMOTpeHHe OOBIKHOBEHHBIX JApoOedl B MOJHOM 00BbEME MpPEIIECTBYeT H3YUYECHUIO
JECSTUYHBIX JIpo0€eil, uTO 11€71eCO00pa3HO C TOUKU 3PEHHUS JIOTUKU U3JI0KEHUS YUCIOBOM JIMHUH,
KOrja NpaBuia JEHCTBUH € JOECATUYHBIMHM JPOOSIMM MOXKHO OOOCHOBAaTh YK€ HM3BECTHBIMU
QITOPUTMAaMHU  BBITIOJHEHUSI JCUCTBUA C OOBIKHOBEHHBIMH JIpOOSMH. 3HAKOMCTBO C
JNECATUYHBIMM ~ IpOOSMU  PACIIMPUT  BO3MOXHOCTH JUIsL I[OHMMaHHUS  OOydYaroLIMMHUCS
IPUKIAJHOTO NPUMEHEHUS HOBOM 3alMCHU IIPU WM3YYCHHM JPYIrUX I[pPEeIMETOB U IIPU
IPaKTUYEeCKOM Hcnonb3oBaHuu. K 6 kimaccy oTHecEH BTOpOW 3Tam B M3y4yeHMM JpoOei, rie
MIPOUCXOJUT COBEPIIEHCTBOBAHUE HABBIKOB CPAaBHEHHUs U INpeoOpa3oBaHMs ApoOei, 0cBOeHHE
HOBBIX BBIYHCIIUTEIBHBIX QJITOPUTMOB, OTTAYMBAHME TEXHUKHU BBIYKMCIICHHNW, B TOM YHCIIE
3HaUEHUMN BBIPAXKEHUH, COJAEPKAIIMX M OOBIKHOBEHHBIE, U JAECATUYHBIE APOOU, YCTAaHOBIIEHHE
CBsI3el MEX/y HUMH, pacCMOTpeHHe NMpUEMOB pelleHMs 3ahady Ha apobu. B nauvane 6 kmacca
IIPOMCXOAUT 3HAKOMCTBO C IIOHSATUEM IIPOLICHTA.

OCOOEHHOCTBIO M3YUEHHs TMOJIOKUTEIbHBIX M OTPULATEIBHBIX YHCEN SBISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpUBaThCsl B HECKOJBKO ATamnoB. B 6 kiacce B Hadajge M3Y4EHUS TEMBbI
«IomoXUTENBbHBIE U OTPULIATEIBHBIE YKCIIa» BbIAEHAETCS noaTema «lLlenble ynucnay», B pamkKax
KOTOPOM 3HAaKOMCTBO C OTPULATEIBHBIMM YHCIAMU W JEHCTBHUSAMH C IOJOXKHUTEIBbHBIMU U
OTPULATENIBHBIMY YHCIIAMHU ITPOUCXOIUT HAa OCHOBE COJIEP/KATENBHOIO MOAX0Aa. JTO MO3BOJISAET
Ha JIOCTYITHOM YPOBHE ITO3HAKOMUTh YYaIIMXCS NMPAKTHYECKU CO BCEMH OCHOBHBIMH MOHITHUAMU
TEMBbl, B TOM YHUCJI€ M C TpaBWJIaMH 3HAKOB INPH BBIMOJIHEHUH apU(PMETHUECKUX AECHCTBHIA.
W3yueHne paluoOHANbHBIX YUCEN HAa JTOM HE 3aKOHUYUTCS, a OyAeT NpOJOHKEHO B Kypce
anreOpbl 7 KJlacca, YTO CTaHET CIEAYIOIIUM MPOXOJ0M BCEX MPUHIMITHAIBHBIX BOIPOCOB, TEM
caMbIM pa3JieJIeHuEe TPYJHOCTEH o0seryaer BOCHPUATHE MaTepuana, a pacupeieseHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu 0OydeHHH peleHUI0 TEKCTOBBIX 3a/ad B 5—O6 Kiaccax HCIOJIb3YIOTCA apu(MeTHyecKue
npuémsl pereHus. TekcToBble 3a7auu, perraeMble Mpu 0TpaboTKe BBIYMCIUTEIbHBIX HABBIKOB B
5—6 kiaccax, paccMaTpUBarOTCs 3a/a4d CIEAYIOIUX BHUJOB: 3a/a4d Ha JBM)KEHHUE, HA YacTH,
Ha TOKYIKH, Ha paboTy M MPOU3BOJUTEIBHOCTb, HA MPOLEHTHI, HA OTHOIICHUS U MPOMOPIHH.
Kpome toro, oOyuaromiuecss 3HaKOMATCSA ¢ MpUEMAMH PeLIeHHs 3a7a4 MepedopoM BO3ZMOKHBIX
BapUaHTOB, yuaTcs paboraTh ¢ HH(OpMaiuel, mpeacraBieHHOH B (opme Tabmum HiIu
JIMarpaMm.

B IIpumepnoii pabGoueii mnporpamMMe NpeaycMOTPEeHO (HOPMUPOBAHHE MPOMEIEBTHUECKUX
anreOpanyeckux InpejacTaBieHuil. bykBa kak CHMMBOJI HEKOTOPOrO 4KClIa B 3aBUCUMOCTH OT
MaTE€MaTU4eCKOro KOHTEKCTa BBOAMUTCS IIOCTENIEHHO. byKBEHHass CHUMBOJIMKAa IIMPOKO
UCTIONB3YyeTCs MPEeXJEe BCEro JUIsl 3alMcu OOLIMX YTBEP)KICHUH M IpeUloKeHHuH, popmyn, B
YaCTHOCTH JUIs1 BBIYUCIICHUS T€OMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIISD) YHUCIIA.



B kypce «Maremaruku» 5—6 Ki1accoB IpelcTaBiIeHAa HarjsaAHas T€OMETpUs, HallpaBJICHHAs Ha
pasBUTHE OOpPA3HOTO MBIIUICHUS, [POCTPAHCTBEHHOTO BOOOpaXEHUs, H300pa3UTEIbHbIX
YMEHMM. DTO BaXKHBIN 3Tall B U3YyYEHUM I'€OMETPUU, KOTOPBI OCYLIECTBIIAETCS HA HarsaHO-
IPAaKTUYECKOM YpOBHE, OIMPAETCs Ha HarsAAHO-00pa3HOe MbIIIJIeHHE oOyJaronuxcs. bonbimas
pOJIb OTBOAUTCS IIPAKTUYECKOM JEATEIBHOCTH, OIBITY, JKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroniuecs 3HaKOMATCS ¢ T€OMETPUUECKUMU (UTypaMH Ha MJIOCKOCTH M B IPOCTPAHCTBE, C
UX MPOCTEUIIMMU KOH(PUTYpaLUsMHU, y4arcss H300paxkaTb WX HAa HEITMHOBAHHOW M KIJIETYATOU
Oymare, paccMaTpuBalOT MX IpocTeiine cBoiicTBa. B mporecce u3ydyeHus HarysagHON
reOMETPUH 3HAHUS, TOJTy4YEeHHbIE 00yYarOIMMUCS B HaYaJIbHOW MIKOJE, CUCTEMATH3UPYIOTCS U
pacIIupsIOTCS.

MecTo0 y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IulaHy B 5—6 Kjaccax M3Y4aeTcsl MHTETPHUPOBAHHBIA MpPEAMET
«MatemaTtuka», KOTOpPbIA BKJIHOYAeT apu(MeTHUeCKUuil MaTepuall U HarjsIHYI0 T€OMETPHIO, a
TaK)Ke MPOINEJAEBTUYECKUE CBEACHUS U3 anreOpbl, 3JEMEHTHI JIOTUKU M Hayajla ONHCcaTelbHON
CTaTUCTHKH.

Y4eOHbIH TUIaH HAa U3y4eHHE MaTEeMAaTUKH B 5—6 KJlaccax OTBOAMT HE MEHee 5 yueOHBIX 4acoB B
HEJIENI0 B TeYEHUE KaKI0ro rojaa ooydyenus, Bcero He MeHee 340 yueOHBIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHMUA)

5 KIIACC

Hamypanvuwvie uucna u wyno

Hatypanbnoe uucino. Pan nHatypaneubix umcen. Yucno 0. M3o00paxeHne HaTypadbHBIX YHCET
TOYKaMH Ha KOOPJAMHATHOM (YUCIIOBOM) MPSIMOH.

[To3unmoHHas cucrteMa cuucineHus. Pumckas nymepayus Kak npumep Heno3uyuoHHOU Cucmemvl
cuucnenus®. JleCSTHIHAS CHCTEMA CUNCIICHHSI.

CpaBHeHUE HaTypalbHBIX YHCEN, CpaBHEHHE HATypalbHBIX uucen ¢ HynéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypaJlbHbBIX YUCEIL.

CroxeHue HaTypaJlbHbIX YHMCEN; CBOWMCTBO HYJA NpPH CIOKEHHHM. BblunmTaHue Kak AeiCTBUE,
o0paTHOE CII0)KEHHMIO. YMHO)KEHHE HaTypaJIbHbIX YHCEJ; CBOMCTBA HYJISl M €IUWHULIBI NpU
YMHOXeHUH. JleneHne kak NeiicTBUe, oOpaTHOe YMHOKeHHI0. KOMIOHEHTHI JeiCTBHA, CBS3b
Mexny HumH. IlpoBepka pesynabTata apudmerumueckoro neidctBus. IlepemectutenbHoe u
COUeTaTeNbHOE CBOICTBa (3aKOHBI) CIOKEHHUS U YMHOXKEHUS, pAcnpeoeiumenbHoe C80UCHEO
(3aKOH) YMHOMCEHUS.

Hcnons3oBanue OykB Juisi 0003HAYEHHS HEU3BECTHOTO KOMIIOHEHTAa M 3alllCH CBOWCTB
apuMeTUIECKHUX JEHCTBUM.

Henumenu u Kpammuvie uucia, pasnokeHHWEe Ha MHOXUTENU. IIpocTele M cocTaBHBIE 4uCIA.
Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

Crenens ¢ HaTypaJlbHBIM MOKa3aTeIeM. 3alliCh YUCa B BUAE CYMMbI Pa3psiIHbIX CIaraeMblX.
UucnoBoe BbIpakeHUE. BbluuciaeHne 3HAYEHU YUCIOBBIX BBIPAKEHUMN; MOPSIOK BBITOTHEHUS
nectuil. Mcnonb3oBaHue MU BBIYMCICHUSIX MEPEMECTUTEIBLHOIO U COYETATENbHOTO CBOMCTB
(3aKOHOB) CJIOKEHUSI U YMHOXKEHUS, pACNPeOenumenbHO20 C8OUCMBA YMHONCEHUSL.

Jpoou

[IpencraBnenne o npobm Kak crocoOe 3amucu YacTh BeauduHbL. OOBIKHOBEHHBIE JIPOOH.
[TpaBuibHBIE U HeMpaBUIbHBIE IpoOHu. CMelIanHas Ipo0b; MpeICTaBICHHe CMEIIaHHON TpoOH B
BUJIE HEMpPaBUJIBHOM JpOOM U BBbIIEIEHHME LEJOW YacTH 4YHcia U3 HENpaBWIbHON ApoOu.
N300paxkenue qpobeit ToukaMu Ha YuciioBoi npssmoii. OcHOBHOE cBOWCTBO apodu. Coxpawyenue
opoobet. [Ipusedenue 0pobu k Hosomy sHamenamento. CpaBHEHHE TPOOEH.

! 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



CrnoxeHue W BBIYUTaHUE JpoOeil. YMHOXKEHUE U JeeHne apo0eii; B3auMHO-00paTHBIE APOOH.
Haxooicoenue uacmu yenozo u yenoz2o no e2o wacmu.

Hecsatuunas 3amuch apoOeit. IlpencraBieHue NecATUYHOW IpoOM B BHIE OOBIKHOBEHHOM.
N3o0pakeHne ACCATUYHBIX IpoOel TOYKaMH Ha YHCIOBOH mNpsiMod. CpaBHEHHE IECATHYHBIX
IpoOeii.

Apudmerndeckue 1SUCTBUS C ACCATUIHBIMU IPOOSIMH. OKpyeieHue decamuunsbix Opooetl.
Pelienne TeKCTOBBIX 327124

Pemennie TeKCTOBBIX 3a7a4 apuMETHUECKUM CIOcOO0M. Pewenue noeuueckux 3aday. Pewenue
3a0au nepedoOpoM 8cex 803MONCHBIX 8apuanmos. VICTonb30BaHue pU PELICHUHN 3aa49 TaOIuIl 1
CXEM.

Pemenune 3amad, copepiKammMx 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYHHBI: CKOPOCTh, BpeMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTh. ENMHHIBI M3MEpeHHus: Macchl, 00bEMa, ILIEHBI;
paccTosiHUs, BpeMEHHU, CKOpOCTH. CBSA3b MEXKY CIMHUIIAMU U3MEPECHUS KKIOW BEITMYHHBI.
Perenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[TpencraBieHne JaHHBIX B BHJIEC TAOIUII, CTOJIOYATHIX JUATPAMM.

Harnsinnasi reomerpust

Harnsmaeie npencrasiennss o Gurypax Ha IDIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIy4, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroi. [IpsmMoii, ocTpblil, Tynoil u pa3BEpHYyTHIE
YTJIBIL.

JnuHa oTpeska, METpUYECKHE €IUHUIIBI JUIMHBL. [[1Ha TOMaHo#, MepuMeTp MHOTOYTOJbHUKA.
W3mepeHune 1 moCTpOSHHE YTIIOB C TOMOIIBIO TPAHCTIOPTHUPA.

Harnsgnele npencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK; MPSMOYTOJIBHUK,
KBaJpaT; TPEYTOJIbHUK, O paseHcmeae Quayp.

Hzobpaxenune ¢uryp, B TOM 4uclie Ha KieTdatoil Oymare. [locmpoenue xongueypayui us
yacmetl NpAMOU, OKPYIHCHOCMU HA HEIUHOBAHHOU U Kiemuamotul Oymaee. Vicmonb3oBaHue
CBOICTB CTOPOH M YTJIOB MPSMOYTOJbHUKA, KBaIpaTa.

[Tnomane NpSMOYroJbHUKA ¥ MHOTOYTOJIBHUKOB, COCTABIICHHBIX M3 MPSMOYTOJBHUKOB, B TOM
yrcine Guryp, n300paxEHHBIX Ha KIeT4aToi Oymare. EquHUIBI n3MepeHUs TLTOMIAIH.
Haenaonvie npedcmasnenus 0 npocmpaHcmeeHHulX (hueypax. npsamoy20ibHblil napaiieienuneo,
Ky0, MHo2oepanHuku. H3o6padicenue npocmetiuiux MHO202paHHUKo8. Paseépmku xyba u
napannenenuneoa. Cozoanue mooenei MHO2OSPAHHUKOS (U3 Oymaeu, npo8oJIoKU, NIACMUIUHA U
op.).

O0vém npsamoy20abHo20 napaiieienunedd, Kyoa. Eounuyvl usmepenus o6véma.

6 KJIACC

Hamypansusie yucna

Apudmernueckue JeMCTBUST € MHOTO3HAUYHBIMH HATypalbHBIMU 4YHcIaMH. YHCIIOBBIE
BBIPQ)KEHUS, MOPAJOK JEHCTBHI, MCIONb30BaHUE CKOOOK. Vcmosip3oBaHWE NpU BBIYUCIECHUSX
HEPEMECTUTENILHOTO U COYETATEIBHOTO CBOMCTB CJIOKEHHSI U YMHOXKEHUS, pACHpeoenumenbHo20o
ceoucmea ymuooicenus. OKpyrileHHe HaTypaabHbIX YHCEIL.

Jlenutenu m KpaTHBIE 4HCIA; HAUOOIbWUL 0OWUll Oenumens U HauMeHbulee odujee Kpamuoe.
Henumocmv cymmol u npoussedenus. JleneHue ¢ 0cTaTKoM.

Jlpoou
OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOWCTBO JpoOH, cokpamieHue npobeil. CpaBHeHHE U

ynopsaounBanue Ipobei. Permenue 3agau Ha HaXOXKIACHHWE YAcTH OT LIEJOT0 U LEJNOTo IO ero
yacTu. [IpoOHOE 4YHCIIO Kak pe3yabTaT neieHus. [IpeacraBieHue aecsaTUYHON OpoOM B BHIE
OOBIKHOBEHHOM JpOoOM ¥ BO3MOXKHOCTb IPEJCTAaBICHHUS OOBIKHOBEHHOH JpoOu B BHIE
necaTuyHoM. JlecsTuaHple IpoOu M MeTpuueckas cucrema mep. ApudmeTrndeckue NeUCTBUS U
YHCIIOBBIC BBIPAXKECHHS C OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSIMH.

OrtHomienue. Jlenenue B JaHHOM OTHOIICHUH. Macwma6, nponopius. [Ipumenenre nponopuuii
P PELLICHUH 3a/1a4.



[TonsiTe mporeHTa. BbMucieHne MpoleHTa OT BENWYHHBI M BEIMYMUHBI MO €€ TPOICHTY.
BripaxkeHue mpoLEHTOB JECATUYHBIMU ApoOsimu. Pemienue 3amad Ha mpoueHThl. BripakeHue
OTHOIICHHS BEJIMYHH B MPOIIEHTAX.

Ilonoscumensvuvle u ompuyamenvHovle YUCI1A

[TonoxxurensHble W OTpHLATENbHBbIE uMcna. Llenmsie uwmcna. Moodyns uucna, ceomempuyeckas
unmepnpemayus mMooyina yucia. V300paxeHue 4ucen Ha KOOPAMHATHOW mpsiMou. Yucnoswie
APOMENCYMKU.

CpaBHenue uucen. ApupMeTHUeCKHE [EHCTBUS C MOJOXKHUTEIbHBIMH M OTPULIATEIbHBIMU
YHCIaMU.

[IpsimoyronbHasi cucTeMa KOOpIMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOPAUMHATHOM MIIOCKOCTH.

bykeennvie sviparcenusn

[Ipumenenne OyKB JUIs 3alMCH MaTeMaTHUECKUX BBIpAXECHUH W mpemnoxenuil. CBoiicTBa
apu@MeTHUeCKUX NCHCTBUI. ByKgeHHble 8blpajiceHus U YuUciogvle NoOCmaHoéxku. bykBeHHBIE
paBeHCTBA, HAXOXKJACHHWE HEHM3BECTHOTO KOMIIOHEHTa. DopMmyinbl; (GOpMyNIBl TepuMeTpa H
IUIONIA/IM IPSIMOYTOJIbHUKA, KBaIpaTa, 00béma napaiieienuneda u Kyoa.

Pewenue mexcmogwvix 3aoay

Perennie TeKCTOBBIX 3a7a4 apu(METHIECKUM CIIOCOO0M. Pewenue noeuueckux 3aday. Pewenue
3a0ay nepebopom 6cex 03MONCHLIX 8APUAHMOS.

Pemenne 3amau, comep)kKalux 3aBUCHMOCTH, CBSI3bIBAIOIIMX BEIMYHHBI: CKOPOCTh, BpeMs,
paccrosiHue; IIeHa, KOJMYECTBO, CTOMMOCTB; HPOHM3BOIUTEIHHOCTH, BpeMs, 00BEM pabOTEHI.
Enununbel u3MepeHus: Macchl, CTOMMOCTH; PAacCTOSHUS, BpPEeMEHHU, CKOpOoCcTH. CBS3b Mexay
SAMHHUIIAMH U3MEPEHUS KXKI0H BEIIMINHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOILIEGHUEM, IMPOMOPIMOHAIBLHOCTHIO BEJIMYMH, MPOLIEHTAMU;
peleHre OCHOBHBIX 3a/1a4 Ha IPOOU U TPOLIEHTHI.

Oyenxa u npukuoxa, okpyaieHue pe3yibmama.

Cocmasnenue 6yK8eHHbIX 8bIPANHCEHULL NO YCI0B8UIO 3A0AYU.

[IpencraBieHne JaHHBIX C TOMOIIbIO Ta0nuil U AuarpamMM. CTonO4uaTeie qUarpamMmbl: YTeHUE U
noctpoerne. UTeHne KpyroBbIX TUarpaMM.

Hacnaonan zeomempusn

Harnsgneie npeacraBieHus o Qurypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, Jy4Y, YTOJ,
JIOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIbHUK, TPEYTOIBHUK, OKPY)KHOCTh, KPYT.

Bzaumnoe  pacnonoowcenue 08yx  npAMbIX HA  NIOCKOCMU,  NAPANNENbHble  NpAMble,
nepneHouKyiapHvle npsivvie. VI3MepeHne pacCTOSHUN: MEXIY IBYMs TOYKAMHU, OT TOYKU JO
NPSMOIf; JUTMHA MapIIpyTa Ha KBAaJAPAaTHOH CETKe.

M3mepeHne u TMOCTPOEHHE YIJIOB C TOMOIIbIO TpaHCIOpPTHpA. Buabl TpeyroJbHUKOB:
OCTPOYTOJIbHBIN, TPSAMOYTOJbHBIM, TYMOYrOJbHBIN; pPaBHOOENPEHHBIH, PaBHOCTOPOHHUU.
YeThIpEXYroNbHUK, MIPUMEPHI YETHIPEXYTOIHHUKOB. [IpSIMOYTrONBHUK, KBAJpaT: UCIOJIb30BAHNE
CBOWCTB CTOPOH, YIJIOB, AIHaroHalei. M300padicenue ceomempuieckux (pueyp Ha HelTuHO8aHHOU
bymaze ¢ UCnoIb308aHueM YUPKYIA, JUHEUKU, YeoavbHuka, mparcnopmupa. IloctpoeHus Ha
KJIeT4aTou Oymare.

[Tepumerp MHOTOyTONBbHHKA. [lOHSATHE TUIOMATU (UTYpPHI; €IUHUIBI U3MEPEHUs TUIOIIAIH.
[MpubmmxE€HHOE W3MEpeHue Iulomaan ¢Guryp, B TOM 4YHCIEe Ha KBaJPaTHOW CeTKe.
Tpubnudxcénnoe uzmepenue ONUHbL OKPYHCHOCIU, NIOWAOU KPY2d.

Cummempus. yeHmpanoHas, ocegas u 3epKanvHas cummempuu. Ilocmpoenue cummempudnbix
Queyp.

Haensonvie npeocmaenenus o npocmpancmeennvlx gueypax. napaiieienuneo, Kyo, npusma,
nupamuoa, KOHYC, YUmuHop, wap u cgepa. H3zobpadcenue npocmpaHcmeeHHvix guayp.
Ilpumepvr  pazeépmox  MHo2o2paHHukos, yuaunopa u  Konyca. Cozdanue  mooeneu
NPOCMPAHCMBEHHbIX hucyp (U3 Oymazu, npo8OIOKU, NAACMUIUHA U OD.).

TIlousmue o6véma, edunuyvl uzmepenus oovéma. OOvbEM NPAMOY2ONbHO2O Napajiesienuneod,
Kyoa.



ITPUMEPHAS PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbHI

ey u3yyenunsi yueOHOro Kypca

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOM HIKOJIBI: OHA 00ECTIeYMBAET H3yUCHHE
JPYTHX IJUCLMIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M I'yMaHUTapHOIO LUKJIOB, €€ OCBOCHHE
HEOoOXOaUMO Ul MPOJOJDKEHHs O00pa3oBaHMsS W B IIOBCEIHEBHON JKu3HM. Pa3Butue y
o0yyaroImuxcs Hay4YHBIX IIPEICTaBICHUM 0 IIPOUCXOXKACHUN
U CYHOIHOCTH anre0panveckux aOCTpakuui, croco0e OTpaKeHHs MaTeMaTHYeCKOH HayKou
SBJICHUH W IPOLIECCOB B MPHUPOJAE M OOLIECTBE, POJIM MATEMaTHUYECKOr0 MOJAEIMPOBAHUS B
HAYYHOM TO3HAaHUM M B MPAKTUKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U
Ka4eCTB MBIIUIEHUS,, HEOOXOIUMBIX JJs aJalTallud B COBPEMEHHOM LHU(POBOM OOIIECTBE.
N3yuenne anreOpbl €CTECTBEHHBIM 00pa3oM oOO0ecleYrBaeT pa3BUTHE YMEHHs HaOI0JaTh,
CpaBHUBAaTbh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHUS U BBIBOJbI, (POPMYJIUPOBATH YTBEPIKICHUS.
OcBoenue Kypca ajreOpbl 00ecrequBaeT pa3BUTHE JIOTHYECKOT0 MBIIUIEHUS 00YYalOIUXCsl: OHU
UCIOJIB3YIOT JAEIYKTUBHBIE W HHAYKTHUBHBIE PAcCCyKICHHs, 000OIIEHHE U KOHKPETHU3AlHIo,
abctparupoBaHue u aHajorutro. OOyueHue anredpe MpeAnosaraeT 3HAYUTENbHBIM 00BEM
CaMOCTOSITENIbHON J1eATEIbHOCTH O0Yy4aroLUXcs, MO3TOMY CaMOCTOSATEIbHOE pELIEHUE 3ajay
€CTECTBEHHBIM 00pa30M SIBIISIETCS peanu3alnei 1eTeIbHOCTHOIO IPUHIUIA O0yYeHHUS.

B crpykrype mporpammbl ydeOHOro Kypca «AnreOpa» OCHOBHOW HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COZEP)KaTEIIbHO-METOJMUECKUe JIUHUU: «Hucaa ¥ BeIMUCICHUS»; «AJreOpandyeckue
BBIDAKEHUS»; «YpaBHEHUs U HepaBeHCTBay; «DyHkuum». Kaxnas u3 3THUX COmepkKaTebHO-
METOJMYECKUX JINHUI PAa3BUBAETCS HA NMPOTSIKEHUU TPEX JIET U3YyYEHUS Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasch U B3aUMOJCIHCTBYS C APYrUMU €ro JuHusMU. B Xozxe u3yueHus kypca
00yYaromuMcst IPUXOAUTCS JIOTUYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
a3bIK. B cBSI3M ¢ 3TUM 1eecoo0pa3HoO BKIIIOUUTH B MPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHUKH,
IPOHM3BIBAIOLINE BCE OCHOBHBIE Pa3Jiesibl MaTeMaTUYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYalOIUMHCS OCHOB YHUBEPCAIbHOIO MaTEMaTUYECKOTO s3bIKa. TakuM oOpazom,
MOYKHO YTBEp)KJaTbh, YTO COJEpXKATEIbHOH U CTPYKTYpPHOW OCOOEHHOCTBIO Kypca «Anredpar»
ABJISIETCS] €70 UHTETPUPOBAHHBIN XapakTep.

Copnepxanne nUHUMA «YHHcoa W BBIYMCIEHUS» CIIY)KMT OCHOBOM JJIs NaJbHEMILET0 W3Yy4eHUs
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO Yy OOydYarolUXCsl  JIOTUYECKOTO  MBIIUIECHUS,
(OpMHPOBAaHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TAKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXO/IMMBIX JJI MOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM
IIKOJE CBS3aHO C PpALUOHAIBHBIMM M HMPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHHEM
MIPEACTABJICHUI O JEHCTBUTEIBHOM YHUCIE. 3aBEPIICHHE OCBOCHHS YUCIOBOM JINHUHA OTHECEHO K
CTapIIeMy 3BeHYy 0011ero oopa3oBaHus.

Copepxanue IByX anredpandeckux JUHUM — «Airedpandyeckue BhIpAXKEHUs» U «YPpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (OPMHUPOBAHUIO y OOYYaIOIIUXCS MaTEeMAaTUYECKOIo amrmapara,
HEOOXOJUMOro JUIsl pelleHus 3aJad MaTeMaTHKH, CMEXHBIX TMpPEAMETOB U IMPaKTHUKO-
OPUEHTHPOBAHHBIX 3a/lad. B OCHOBHOM IIKOJ€ Yy4eOHBIM MaTepuayn TpyNIUPYeTcs BOKPYT
paloHaIbHBIX BBIpAXKEHUN. Anredpa JEeMOHCTPHpPYET 3HAU€HHWE MAaTEeMaTHKU Kak si3bIKa JJIs
[IOCTPOEHUs MAaTEMaTUYECKUX MOJEIIEH, ONKMCAHMS MPOLECCOB U SBJICHUNM peaJlbHOro Mupa. B
3aaun 00y4eHHsl anreOpe BXOAAT TaKkKe JallbHENIee pa3BUTHE aIrOPUTMUYECKOTO MBIIIIEHUS,
HE0O0X0/IMMOr0, B YAaCTHOCTH, JJISI OCBOCHHUS Kypca HMH(OPMATHKH, U OBJIAJCHHE HaBBIKAMU
JNeIyKTUBHBIX  paccykaeHuid. [IpeoOpa3zoBaHme CHMBOJIBHBIX  (OPM  BHOCHUT  CBOU
cneuruyeckuii BKJIAaJ B pa3BUTHE BOOOPaXKEHMS, CIIOCOOHOCTEH K MaTeMaTHUYEeCKOMY
TBOPYECTBY.

Conepxanne (QyHKIIMOHAIBHO-TPAQUUYECKON JIMHUM HALEJIEHO Ha MOJyYCHHE HIKOJbHUKAMH
3HaHWHN O QYHKIUAX KaK BaKHEHUIIIEH MaTEeMaTHYECKONW MOJICTHU /Ui OTMCAHUS M UCCIEIOBaHUS
pa3sHOOOpa3HBIX MPOLECCOB U SIBJICHUN B Mpupoje u obmiectBe. M3yueHue 3TOoro marepuana



CIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIIMXCS YMEHHS HMCIOJB30BAaTh PA3JIMYHBIC BHIPA3UTEIIbHBIC
CpeCTBa S3bIKa MAaTE€MaTHKH — CJIOBECHbIE, CUMBOJIMYECKUE, IpaduuecKkrue, BHOCUT BKJIaJ B
(dopMHpOBaHUE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU [IUBHIN3AINH U KYJIbTYPHI.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo yueOHOMY IutaHy B 7-9 Kiaccax W3ydaeTcsi yuyeOHBIM Kypc «AmreOpay», KOTOpPBIH
BKJIIOUAET CIIEAYIOIIME OCHOBHBIE pa3fesibl cojepkaHus: «Yucna UM BBIUKCICHUS,
«AnreOpanyecKkue BhIpaKEeHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Y4eOHbIH T1aH HA W3Y4YeHHE alreOpnl B 7—9 Kjaccax OTBOAMT HE MeHee 3 y4eOHBIX 4acoB B
HEJENI0 B TEUEHUE KaXAO0ro rojga oOydeHHs, BCero 3a Tpu rojga odyuenus — He menee 306
y4€OHBIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

7 KUIIACC

Yucna u evluucnenun

PaunonajsbHbie yucaa

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, MEPeX0]] OT OJHOW (HOPMBI 3amUCH pOoOeil K APYroil.
[ToHsiTHE pallMOHAIBHOIO YMCIA, 3alUCh, CPABHEHUE, YIOPSIAOUYUBAHUE PALMOHAIBHBIX YUCEIN.
ApudmeTnueckre EHCTBUS C palOHaJIbHBIMU 4YHclIaMu. Pernenuwe 3amady u3 peanbHOU
NPaKTUKX Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJlbHBIM TOKa3aTejeM: OINpe/esieHue, Mpeodpa3oBaHue BhIPAKEHUI HA OCHOBE
OTIPEICIICHUS, 3aITUCh OOJIBIITNX YHCEIL.

[TpoueHTsl, 3auch TPOLEHTOB B BUE ApOoOU U ApoOU B BHJIE IPOIEHTOB. Tpy OCHOBHBIE 331a4u
Ha TIPOILICHTHI, PEIICHUE 33/1a4 U3 PEATbHOU MPAKTHKHU.

[IpuMeHeHre NPU3HAKOB JAEIUMOCTH, PA3JI0KEHNE HA MHOKHUTENIN HaTyPAJIbHBIX YHCEIL.
PeanbHbBIE 3aBUCUMOCTH, B TOM YHCJIE MPsMasi U 0OpaTHAs MPOMOPIIMOHATLHOCTH.
Anzebpauueckue svipasicenus

IlepeMeHHbBIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C TEepeMEHHOM. JlomycTUMBbIE 3HAa4YEHUS
nepeMeHHbIX. [IpecraBieHre 3aBUCUMOCTH MEX/1y BEIMYMHAMU B Buje (popMyibl. Berancienus
o opmymnam.

[IpeoOpa3oBanne OYKBEHHBIX BBIPOKEHHUH, TOXXIECTBEHHO pAaBHBIE BBIPAKEHUS, MpaBHIIa
MpeoOpa3oBaHus CyMM U MPOU3BEIACHUM, MPaBUiIa PACKPBHITHS CKOOOK W MPHUBEACHUS MOJOOHBIX
CJIaraeMbIX.

CBoIiCTBa CTENIEHU C HATYPAIbHBIM IMOKAa3aTEIEM.

OpnHounenbl W MHorowieHsl. CrteneHb MHorousjeHa. CloXKeHHE, BbIYMTAHHE, YMHOXEHUE
MHOTOWICHOB. DOpMyITbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI W KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaapaToB. Pa3noxkeHre MHOrOWIEHOB HA MHOKHUTEINH.

Ypasnenusa

YpaBHeHHe, KOpEHb ypaBHEHUS, IMpaBUiia MPeoOpa3oBaHUs YpPaBHEHHS, PaBHOCHUIBLHOCTH
YpaBHEHUM.

JIuHetHOEe ypaBHEHUE C OJHOW IEPEMEHHOM, YHMCIIO KOPHEW JIMHEMHOTO YpaBHEHHUsI, PELICHHUE
JMHENHBIX ypaBHeHUM. CoCTaBJIE€HHWE YpPAaBHEHUW IO YCJIOBHUIO 3a/aud. PemieHue TEeKCTOBBIX
3a/1a4 C IOMOIIBIO YPaBHEHUM.

Jlunetinoe ypasnenue c¢ 08yMs NEPEMEHHbIMU U €20 zpaqbukz. CucreMa ABYX JIMHEHHBIX
ypaBHEHUU ¢ JByMs TIEPEMEHHBIMH. PelieHne cucTeM ypaBHEHUH CIOCOOOM MOJICTaHOBKHU.
[Tpumeps! penieHus: TEKCTOBBIX 3a7a4 C TIOMOIIBIO CUCTEM YPaBHEHHI.

Koopounamut u cpagpuxu. @ynukyuu

Koopaunara touku Ha npsamoil. UucnoBble NpOMEXYTKU. PaccTosiHue Mexay NBYyMs TOUKaMHU

2 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALIIACT 00BeM n3yvacMoro mMmarepuaja.



KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronbHas cucrema koopaumHatr, ocu OX um Oy. Alcuucca M opaMHaTa TOYKM Ha
KOOpAMHATHON miockocT. [lpumepsl rpadukoB, 3amaHHbBIX (GopMmynamu. YUteHue rpaduxoB
peabHBIX 3aBUCUMOCTEH.

[onsitne ¢ynkumu. I'paduk ¢ynkipm. CoiictBa (yHkumid. Jluneiinas ¢ynkuus, e€ rpaduk.
I'paduk dyukuuu Yy = KX + b. I paguueckoe pewrenue nuneiinvlx ypasHenull u cucmem JUHetHbix
VPaHeHUIl.

8 KJIACC

Yucna u eviuucnenun

KBagpaTHslii kopeHb u3 uucina. [lowamue 06 uppayuonanvhom uwucne. [lecamuunvie
npubnudicenus uppayuoranrbHulx yucen. CoicTBa apu(PMETHUECKUX KBaJPAaTHBIX KOpHEH M MX
NpUMEHEHHE K MPeoOpa3oBaHUIO UYUCIIOBBIX BBIPAKEHUI W BBIYMCICHUAM. /lelicmeumenbHble
yyca.

Crernens ¢ 11e7bIM IT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCha.

Anzebpauueckue evipasricenusn

KBanpatHblii TpEXUsIeH; pa3ioKeHUe KBaJpaTHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas 1poob. OcHOBHOE CBOHCTBO anredpanueckoi qpodu. CioxeHue, BHIYUTAHUE,
YMHOXEHHUE, JeJIeHHe anredpamdyeckux JpooOeil. PanuoHanbHble BBIpaXEHUS M HX
npeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, GopMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buema. Pemenue
YPaBHEHUI, CBOAALIMXCA K JHUHEHHBIM W KBaapaTHbIM. [Ipocrtelimme apoOHO-panrioHaIbHbIE
YpaBHEHHUS.

I'pauueckas unmepnpemayus ypagHeHuu ¢ OBYMs NEPEMEHHbIMU U CUCMEM JUHEUHbIX
ypasueHuii ¢ 08yms nepemenHvimu. llpuMepsl peleHHs CUCTEM HEIMHEHHBIX YpaBHEHHH ¢
JBYMsI IEpEMEHHBIMHU.

Permenue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJHON MepeMEeHHOW. PaBHOCMIIBHOCTH
HEPAaBEHCTB. JIMHENHbIE HEPABEHCTBA C OHOM NepeMeHHON. CHCTEMBI JTMHEUHBIX HEPABEHCTB C
OJHOU MEPEMEHHOM.

Dyukyuu

[Tonstue ¢ynknuu. OOsacTh ONpeneraeHus] U MHOXKECTBO 3HadeHHM (yHKiuu. CrocoObl
3aanus QyHKIUH.

I'paduk ¢ynxnuu. Yrenue cBoilctB ¢pyHKuu no e€ rpaduxy. Ilpumeps! rpadukoB GyHKIMM,
OTPaKAIOIIUX PeabHbIE MPOLIECCHI.

OYHKINKM, ONUCHIBAIOIIME MPSAMYI0 M OOpaTHYI MpPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX

rpaduxn. Oyrkmpm Y = X5, Y = X5, Yy = %, Y = % I'pagpuueckoe pewenue ypasneHuu u

cucmem ypasHeHui.

9 KJIACC

Yucna u evluucnenun

JeiicTBUTEIbHBIE YHCJIA

ParnmonanbHble Yncia, uppayuoHaibhble Yucid, KOHeuHvle U OecKoHeyHble 0ecamuynble OpoouU.
MHoocecmso OeticmeumenvHbiX yuces, 0eticmeumenbHvle YUcia Kak OecKkoHeuHvle 0ecsimuytble
O0pobu. B3aumHO 0OHO3HAYHOE COOMBEMCIEUE MEHCOY MHOHCECTNBOM OeUCBUMENbHBIX YUCeN U
KOOPOUHAMHOU NPAMOU.

CpasHenue OelicmeumenvHulX Hucel, apupmemuueckue Oeucmeuss ¢ OelcmeumenbHbIMU
yucnamu.

HN3mepennsi, npudIHKeHUsI, OLIEHKH



Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, ATUTEILHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MHPE.
[TpubnnxEHHOE 3HaYEHHUE BEIMYMHBI, TOUHOCTh pubamxenus. Okpyrienue uncen. [Ipukuaka u
OLIEHKA PE3YJIbTATOB BBIUUCICHU.

Ypasuenus u nepasencmea

YpaBHeHus ¢ 0QHOH NepeMeHHOMH

JIuneitnoe ypaBHeHue. Penenue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHM, CBOASAIIMXCA K KBaJpaTHBIM. buKBagpaTHOe
ypaBHeHUE. [Ipumepbl peuienus ypasHeHuu mpemvel u Yemeepmou Cnmeneneu pasiodceHuem Ha
MHOdCUMENU.

Pemenue 1poOHO-paliMOHAIbHBIX YPAaBHEHUH.

Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM METOOM.

Cucrembl ypaBHeHH

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €ro0 rpaduk. Pemienue cucrtem AByX THHEWHBIX YpaBHEHHI
C IByMs IIEpEMEHHBIMM. PellleHue cuctem AByX ypaBHEHUH, OJHO M3 KOTOPBIX JHUHEHHOE, a
Ipyroe — BTOpoOil creneHu. ['paduueckass MHTEpHpeTalusi CUCTEMbl YpaBHEHHH C JByMs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

HepaBencrBa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemenne /MHEMHBIX HEPABEHCTB C OJHOW IIepeMeHHOH. Pemenue cucreM JMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHble HepaBeHCTBa. I'paduueckas WHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

Dynkyuu

KBanpatnunas gynkuus, e€ rpaduk u cBoiictBa. [lapaboia, koopIuHaThl BEpIIUHBI 1apadoJIbl,
0Cb CHUMMETpPHH 11apadoIbl.

I'pacduku bYHKIHIA: y = kX, y = kx + b, y = X,
y = Vx,y = EI/II/IX CBO¥iCTBA.

Yucnoewvie nocnedosamenvHocmu

Onpenenenue u coco0bl 3aJaHUA YU CJIOBBIX NOCTEI0BATEIbHOCTEH

[TonsiTue 4YMCIOBOM MOCIEIOBAaTENILHOCTH. 3aJaHUE IOCJIEOBATEIbHOCTH PEKYPPEHTHOMN
dopmynoit u popmyoit N-ro uieHa.

Apupmernyeckasi 1 reoMeTprUecKasi NPOrpeccuu

Apudmerndeckas U reomerpudeckas nporpeccud. @opMyinsl N-ro wieHa apuPMETHYECKON U
F€OMETPUUYECKON MTPOTPECCUI, CYMMBI IIEPBBIX N YWICHOB.

Hzobpadsicenue uneHos apupmemuueckol u 2eoMempuieckou Npocpecculi MmouyKkamu Ha
KOOpOUHamuou niockocmu. Jluneunwiil u s3xcnoneHyuaivHolil pocm. Crodichvie npoyeHmai.

ITPUMEPHAS PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS». 7-9 KJIACCBHI

Hesn u3yyenusi yueOHOro Kypca

OO6ume nenn u3ydeHus ydeOHoro kypca «l'eomerpus» mpezacrasiensl B [IOOII OOO. Ounu
3aKJII0YAI0TCsA, MpPEXkKAE BCEro B TOM, 4YTO Ha ypOKax TIEOMETpUM OOydaroumuics Y4HUTCS
IIPOBOAMTDH JOKA3aTENIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKJIIOUEHUs, JAOKa3bIBATh
UCTUHHBIE YTBEPXKJIEHHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKIECHUS «OT
IPOTHBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpaTHbIE yTBEpXkaAeHUs. B
Oo0y4yeHHH YMEHHIO pacCyXIaTb COCTOMT Ba)KHOE€ BOCHHUTATEIBHOE 3HAUCHHE M3Y4YEHUs
TE€OMETPUH, IPUCYILIEE UMEHHO OTEUECTBEHHOM MaTEMaTHUECKOH IIKOJIE.



Bropoil nenbr0 M3y4eHuss I€OMETPUU SBIISIETCS UCIOJIB30BaHUE €€ KAaK WHCTPYMEHTa IIpU
pEIICHNN KaK MaTeMaTH4YeCKUX, TaK M IPAKTHUYECKUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
JKU3HA. ODTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTENIbHAS JMHUS B H3YYEHUHM TE€OMETPUU B
mKoJje. J{as 3TOro y4urento peKoMeHayeTcs NoAOupaTh 3a1auu MPAKTUYECKOI0 Xapakrepa A
paccMaTpuBaeMBbIX TEM, YUYUThb OOYy4arOUIMXCS CTPOUTHh MaTEMAaTUYECKUE MOJEIN PEAbHBIX
JKU3HEHHBIX CUTyaluld, IPOBOJWUTH BBIYHMCICHHS M OLEHUBATH AaJEKBATHOCTb IOJIYYEHHOIO
pesynbrata. KpailHe BaXHO IIOAYEPKMBATL CBSA3M TE€OMETPUM C JPYTMMH IIPEIMETaMHU,
MOTUBUPOBaTb  MCIIOJIB30BaTh  ONPEACICHHUS  IeOMETPUYECKUX  (GUIryp UM MOHATHH,
JIEMOHCTPUPOBATH MPUMEHEHHNE NOJTYYEHHBIX YMEHHH B (PU3KKE U TEXHHUKE. JTHU CBSI3M Hanboee
ApKO BUIHBI B TeMax «Bektops», « [puronomerpuyeckue cooTHoIeHus », «MeTog koopauHaT»
u «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo yyeOHOMY IulaHy B 7-9 Kiaccax u3ydaercss yueOHbI Kypc «I'eomeTpusi», KOTOpBIH
BKJIIOYAET CIENYIOIIME OCHOBHBIE pa3zienbl coaepikaHus: «l'eomerpuyeckne (UTypbl W HX
cBoiicTBa», «l3MepeHHe reoMeTpUYECKHX BEIMYUH», a Takke «J/lekapToBbl KOOpAMHATHI Ha
TUTOCKOCTHY, «BekTopr», «/{Brmxenns miockoctu» U «lIpeodpasoBanust mogoous».

VYuebHbIl IUIaH NpexycMaTpUBaeT M3yueHHE I'eOMETpUM Ha 0a30BOM ypOBHE, MCXOIs U3 HE
MeHee 68 yueOHbIX 4acoB B yUeOHOM T'OAly, BCETo 3a TpU roja o0y4yeHus: — He MmeHee 204 4acos.

COJAEP/ KAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHMUA)

7 KUIIACC

Havanphble mnonsaTus reomerpuu. Touka, mpsMas, OTpPE30K, Jyd. Yrou. Bunel yrios.
Beprukanbusle ¥ cMexHBIE yribl. buccekrtpuca yrina. JlomaHas, MHOrOyroibHHK.
[TapamienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummempuunvie gueypvl. OcHognvie c80licmea 0cesoll cwwwempuuS. IIpumepsl cummeTpuu B
OKpY’KaroIlleM MHUpE.

OcHog6Hble noOCmpoeHUs ¢ NOMOWBIO YUPKYJIAL U TUHEUKU.

Tpeyronbauk. Beicota, Menuana, Owuccekrpuca, uX cBoiictBa. PaBHOOenpeHHbII U
PaBHOCTOPOHHUI TPEYroJpbHUKHA. HepaBeHCTBO TpeyroyibHUKA.

CaolicTBa U PU3HAKK paBHOOEIPEHHOTO TpeyrojibHUKa. [Ipru3Haky paBeHCTBA TPEYrOJIbHUKOB.
CBolicTBa M NMPHU3HAKU MapajuIeNbHbIX NpsMbIX. CyMMa YIJIOB TpeyrojibHHKa. BHelIHue yrisl
TpPeYroJbHUKA.

[TpsitmoyronbHbIl  TpeyrosbHUK. (CBOWCTBO MEIMaHbl IMPSIMOYTOJBHOTO  TPEYTrOJbHHKA,
NpoBeAEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpsIMOYTOTBHBIN TPEYTONBHUK € YTIIOM B 30°.

HepaBeHcTBa B T€OMETPHUM: HEpAGeHCMBO mMpey2olbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OoJIbIIEM yIiie U OONbIIeH CTOpOHE TpeyroyibHUKA. [lepneHuKyIsp U HaKJIOHHAS.
T'eomempuueckoe mecmo mouex. buccekTpuca yria U CepeJUHHBIA NEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK.

OKpYXHOCTh U KPYT, XOp/Ia ¥ AUAMETP, UX CBOMCTBA. B3auMHOE pacronokeHue OKpy>KHOCTH U
npsimoid. KacarenpHas u cexyias K oKpy:KHOCTH. OKpy’>KHOCTb, BIIUCaHHas B yroiyl. Bnucannas
U ONKCaHHasi OKPYKHOCTH TPEYrOJbHUKA.

8 KIIACC

UYerpipéxyronpHauku. IlapamienorpamMmM, ero mnpu3Haku M CBOWCTBA. YacTHelE ciaydau
napajuieJIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ CBoicTBa 1 Mpu3Haku. [IpsMoyronbHas Tpanenus.

Memoo yosoenus meouanvl. Llenmpanvras cummempusi.

3 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyUYCHHUEC KOTOPLIX IPOBOAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



Teopema Daneca u meopema o nponopyuoranrbHvlx ompeskax. CpeHUE TUHUYU TPEYroJbHUKA U
Tpaneuuu. [{enmp macc mpey20abHuKa.

Ilooobue mpeyzonvhukos, Kodpduyuenm noodobus. Ilpusnaku nooobus mpeyeoibHUKOS.
[Tpumenenue mo1o0Ust MPH PEIICHUH MTPAKTUUECKUX 3a7au.

CpoiicTBa 1uiomaneil reomerpuueckux ¢uryp. Dopmynsl s IIIOUIATUM  TPEYroJbHHKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MJIOMAAeH MOA00HBIX pUryp.

Brruncnenue miomaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Tudaropa. Ilpumenenue Teopemsl [ludaropa npu perieHnn NpaKTHYECKUX 3a1ad.
CuHyCc, KOCHMHYC, TaHI'€HC OCTPOr0 yIjla MpsIMOYIOJIbHOIO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerprueckue GpyHkiuu yriaos B 30°, 45° u 60°.
BrnucanHble U IEHTPANIBHBIE YIUIBI, YTOJI MEXKIAY KacaTeJIbHOW U XOPJAOi. YTIIbI MEXKIy XOpAaMu
U CeKyluIMMHU. BrucaHHble U ONMCAHHBIE YETHIPEXYTrONIbHUKHA. B3anMHOE pacnosioKeHHe NIBYX
okpyxkHocTel. Kacanue okpyxHocreid. OO01ue KacaTeabHble K ABYM OKPYXHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, Tanrerc yriaoB ot 0° go 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M Teopema CHUHYCOB. PellleHne NpakTHYeCKHX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue nooobus. [1ooobue coomsemcmeeHHbIX 1EMEHMOB.

Teopema o npouzsedeHuu ompe3Ko8 Xopo, Mmeopemvl O HPOUIBEOEHUU OMPE3KO8 CEeKYUUX,
meopema o Keaopame KacamenibHoU.

BexTop, ninuHa (MoayIb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAIPaBJIECHHBIE
BEKTODPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalUd HaJ BEKTOPaMHU.
Pasnoxenue BekTopa 1o ByM HEKOJUIMHEapHBIM BekTopaMm. Koopaunatsl BekTopa. CkansipHoe
IIPOU3BEICHNE BEKTOPOB, IPUMEHEHUE NIl HAX0XKAEHUS JIJIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH. YpasHeHus npsamori U OKPYKXHOCTH B KOOpAMHATAX,
NEpPECEUCHNE OKPYKHOCTEN U NPAMBIX. METOl KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOrOyroinbHUKHU. JlnmHa okpyxkHOcTU. ['pagycHas W paauaHHass Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTed. [Tnomane kpyra, cekropa, cerMeHra.

Heudicenus naockocmu u 6HympeHHue cummempuu Quayp (31emMeHmapHvle npeocmagienus).
Ilapannenvnuiti nepenoc. Ilogopom.

IHPUMEPHAS PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
7-9 KIIACCBI

Heau n3yyeHus yueOHOro Kypca

B coBpemenHOoM nudpoBOM MHpE BEpPOATHOCTh M CTATUCTUKA MPUOOPETaIOT BCE OONBIIYIO
3HAYUMOCTB, KaK C TOYKH 3PCHUA MPAKTHICCKUX HpHHO)I(eHI/Iﬁ, TaK U UX pOJH B O6pa3OBaHI/II/I.
Kaxxaplii 4enoBeK MOCTOSSHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIONIUXCSA Y HETrO JaHHBIX. A
JJISL 000CHOBAHHOI'O MNPpUHATHA PCIICHHUA B YCIOBUAX HCA0OCTATKa WA n30BITKA I/IH(i)OpMaHI/II/I
HEOOXOUMO B TOM YHCIE XOpolIo CHOPMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE
MbIuieHre. UMEHHO MO3TOMY OCTPO BCTaJIa HEOOXOIMMOCTh C(POPMUPOBATH y OO yJArOIINXCSI, B
ToM uyncne oOydarommxcs ¢ 3[IP, ¢hyHKIIMOHATBEHYIO TPaMOTHOCTh, BKJIIOYAIONIYIO B ceOS B
KaueCTBE HEOTHhEMJIEMOW COCTAaBJISAIONICH YMEHHE BOCIIPUHUMATH M KPUTHUYCCKH aHAIM3HPOBATH
UHPOPMALIMIO, TPEJCTABICHHYIO B Pa3UYHBIX (hopMax, NOHUMATh BEPOSATHOCTHBIA XapakTep
MHOTHX pPEaJbHBIX IPOIECCOB W 3aBUCUMOCTEH, MPOWU3BOAMTH IMPOCTEHINE BEPOSTHOCTHBIC
paC‘IéTbI. 3HAKOMCTBO C OCHOBHBLIMU MpuHOUITaMA c60pa, aHaJIn3a U MPCACTABJICHUA TAHHBIX M3
pasIUYHBIX cep KU3HU 00IIecTBa M TOCYAapCTBa MPUOOIIAET 00yJaronuXxcsi K 0OMECTBEHHBIM
HWHTEpecam.



B cTpykrype mporpammel yuebHOTO Kypca «BeposSTHOCTh M CTaTHCTHKA» OCHOBHOM IIIKOJIBI
BBIICTICHBI CIICAYIOIINE COIEpKaTeNIbHO-METOAuYeCKre JIUHUM: «lIpencraBneHne AaHHBIX U
onucaTeNnbHasi CTAaTHUCTHUKa»; «BeposTHOCTBY»; «ieMeHThl KOMOMHATOpHKH»; «BBenenue B
TeopHio rpadoBy.

Conepxanue nuHun «lIpeacraBienue JaHHBIX M ONUCATENIbHAS CTATUCTUKA» CIIY>)KUT OCHOBOM
uis  (GOpMHUPOBaHMSA HABBIKOB pabOThl ¢ HMHMOpManuei: OT 4YTEHUS M HHTepHpeTanuu
uH(poOpMaIlMK, TPEACTAaBICHHOW B Ta0iuiax, Ha JuarpaMmax © Trpadukax g0 cOopa,
IIPEJICTaBJICHNS U aHAJIN3a JaHHBIX C UCIIOIb30BAaHUEM CTaTUCTUYECKHUX XaPAKTEPUCTUK CPEIHUX
U pacceuBaHus. Pabotas c¢ panHbiMH, oOydatommecs ¢ 3[IP  ywarcs cuuThiBaTh U
WMHTEPIIPETUPOBATh JAHHBIC, BBIIBUraTb, APIYMEHTUPOBATH M KPUTHKOBATH IPOCTEHUIINE
TUIOTE3bl, Pa3MBIIUIATh HaJ (PaKTOPaMH, BBI3BIBAIOIIMMH W3MEHYMBOCThb, M OLIEHUBATh X
BJIMSIHUE HA PACCMAaTPUBACMbIE BEJIMUNHBI U ITPOLIECCHI.

WVHTYyUTUBHOE NPEACTABICHUE O CIIy4YalHOM M3MEHYMBOCTH, UCCIEA0BAHUE 3aKOHOMEPHOCTEU U
TEHACHIMA CTAaHOBUTCA MOTUBHUPYIOLIEH OCHOBOW MJI M3y4EHUS TEOPUH BEPOSTHOCTEH.
bonbuioe 3Hauenue s oOywarommxcs c¢ 3IIP 3nech MMeEOT mHpakTHUeCKHE 3aJaHusl, B
YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU MOJIEIISIMH.

[TonsiTue BEpOSATHOCTHM BBOAMUTCS Kak Mepa IpaBaononodust ciydaiiHoro coOwitud. [lpu
u3ydyeHun kKypca oOydaromuecs ¢ 3IIP 3nakomsaTcs ¢ NPOCTEHIIMMU METOAAMHU BBIYMCIIEHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTaX ¢ PAaBHOBO3MO>KHBIMH 3JI€MEHTAPHBIMU MCXO/1aMU,
BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJISIOIIMMHU CTaBUTh M peliaTh Oosiee clIoXHblE 3amaud. B
KypC BXOJAST HayaJbHbIE MPEACTABIECHUS O CIy4yallHbIX BEJIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHKAX.

Takxe B paMKax JTOro Kypca OCYILIECTBIsSIeTcs 3HakoMcTBO oOywaromuxcs ¢ 3I[IP ¢
MHOKECTBAMU WU OCHOBHBIMH OII€pallMsIMM HaJ MHOXECTBAMH, PAacCCMaTPUBAOTCS INPUMEPHI
NPUMEHEHHUS JUIs PEeLeHHs 3a/1a4, a TaK’Ke MCIOJIb30BAHUS B IPYTUX MaTeMaTHYECKUX Kypcax U
y4eOHBIX IpeMeTax.

Mecto y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 xnaccax usydaercsi Kypc «BeposITHOCTh M CTaTUCTHKa», B KOTOPBIA BXOJAT pa3feibl:
«[IpeacraBnenue [aHHBIX M ONHCATENbHAs CTAaTHUCTHKA»; «BeposTHOCTB»;, «IIEeMEHTHI
KOMOWHATOpUKNY; «BBenenue B Teopuro rpadoy.

Ha wu3ydenuwe maHHOTO Kypca OTBOAUT | y4eOHBIN yac B HENENIO B TEUEHHE KaXKIOro roja
oOyueHus, Bcero 102 yueGHBIX yaca.

COJAEP KAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHMUA)

7 KJIACC

[IpencraBienne JaHHBIX B BUAE TaONHUIl, AUAarpaMM, TpadukoB. 3amoIHEHHE TAOJHUIl, YTEHHUE U
MOCTPOEHUE Juarpamm (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHne rpadukoB pearbHbIX
mporieccoB. M3prnedyenne wHGOpMAlMM W3 JOMarpaMM H  TaONUWIl, WCIOJNb30BAaHHE U
WHTEPIIPETAIHS TAHHBIX.

OrnucatenpHass CTaTHCTUKA: cpelHee apudmernyeckoe, MeAWaHa, pa3Max, HauOojbllee U
HaMMEHbIIIee 3HAaYCeHUsT Habopa YMCIIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYHBOCTH.
Cnyuaiinsiii 9KCnepumenm (onvlm) u ciyyaiiHoe codovimue. Beposmuocms u uwacmoma. Ponv
MAN0BEPOSMHBIX U NPAKMUYECKU OOCMOBEPHBIX cOObImuULL 8 npupoode u 8 oowecmse. Monema u
USPATBHAS KOCTb 6 MeOPULL 8EPOSMHOCET" .

I'pag, sepwuna, pedopo. Cmenenv epuwiunvl. Hucno pébep u cymmapHas cmeneHv GepPULUH.
Ilpeocmasnenue o ceaznocmu epagha. Llenu u yuxnel. Ilymu 6 epagax. O6x00 epaga (3iinepos
nyms). Ilpedcmaesnenue 06 opuenmuposanrnom epaghe. Pewenue 3a0au ¢ nomowwro epagos.

4 3}160]) " gajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyYCHUEC KOTOPBIX MMPOBOAUTCS B O3HAKOMUTCIJIbHOM IIJIaHEC.
He,uaror CaMOCTOATECJIbHO OIPCACIIACT 00BeEM n3y4aceMoro mMmarepuaja.



8 KJIACC

[IpencraBienne naHHBIX B BUJE TAOIUII, JHAarpaMm, rpaukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MMOJAMHOXecTBo. Omepanuu HaJ MHOXECTBAMU:
oObeMHeHNe, TmepecedyeHue, pgonoigHeHue. CBoMCTBa omepauuii  Hajg MHOXECTBAMHU:
NEPEMECTUTEIILHOE, COYETATENIbHOE, paclpeleuTeNbHOe, BKIOUeHHs. Vlcnoiap3oBaHue
rpadu4ecKoro MpencTaBIeHUs] MHOKECTB JUIsl OMMCAHUS PEalbHBIX MPOIECCOB U SBJICHUH, MPH
pelLIeHUHU 3aja4.

Hzmepenue pacceusanus oanuvix. Jucnepcus u cmanoapmuoe OmrioHeHue YUciosblx Habopos.
Huaepamma pacceusanusi.

OneMeHTapHbIe COOBITHSA cilydaiiHOro ombita. CiydaliHble COOBITHS. BeposTHOCTH COOBITHIA.
OnbITHl C PABHOBO3MOYKHBIMHU 3JIEMEHTApHBIMU COOBITHSIMH. Ciy4aiiHbiid BBIOODP. CBsI3b MEXKIY
MaJIOBEPOSTHBIMU U MPAKTHUECKHU TOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIECTBE U HAYKE.
Hepeso. Ceoticmea Oepesvbeg: eOUHCMEEHHOCHb NYMU, CYUWeCmB08aHUe BUCAYEl BepUIUHbL,
CBA3b MedNHCOY YUCIOM Gepuiur U yuciom pédep. Ilpasuno ymuoowcenus. Pewenue 3aoau c
noOMOwbI0 2pagpos.

Ilpomueononoocuvie coovimus. uacpamma diinepa. Obvedunenue u nepeceyerue coObImMuLL.
Hecoemecmuvie cobvimus. @opmyna crodceHusi 8eposimHocmen. YCi068Has BepOsmMHOCHb.
Ipasuno ymnoowcenus. Hezasucumvle cobvimus. Ilpeocmasnenue sxcnepumenma 6 euoe oepesa.
Pewenue 3a0au Ha HaxodcoeHue 6epoIMHOCMEU ¢ HOMOWbIO 0epeda  CAYYAUHO2O0
9KCnepumeHma, ouazpamm Jinepa.

9 KJIACC

[IpencraBieHne naHHBIX B BUJE TaOIUL], JUarpaMM, rpaduKkoB, MHTEpIIpeTalus JaHHbIX. YTeHue
U TIOCTpOeHue TalJIuIl, JuarpamMmm, rpaduKoB 10 pealbHbIM JaHHBIM.

[TepectanoBku u ¢akropuan. CouyetaHus U 4UCI0 coueTaHui. Tpeyeonvrux Ilackans. Pemenue
3a/1a4 C UCIOJIb30BAHNEM KOMOMHATOPUKH.

T'eomempuueckasn eeposimnocmy. Cnyuaiinbiti 66100p MOYKU U3 ueypbl HA NIOCKOCMU, U3
ompesKa u u3 0y2u OKpPYICHOCMU.

Hcneitanne. Yenex u Heynada. Cepust McnbITaHMM 10 nepBoro ycnexa. Cepus UCHBITaHUN
bepnymiu. BepostHocTr coObITHII B cepuu ucnibiTaHui bepHysim.

CrnyuailHas BeIMYMHA M PaCHpElEICHHE BEpPOSATHOCTEH. MaTeMaTuyeckoe OXUAAHUE W
nuctiepcust. [Ipumepsl MaTeMaTH4ECKOTO O0KMIAHMS KAK TEOPETHYECKOrO0 CPEJHEro 3HAa4eHUs
BEIMYUHBL. MaTeMaTuyeckoe OXUIAaHUuE U JUCIIEPCHUS CIy4alHON BEJIMYMHBI «YUCIIO YCIIEXOB B
CEpHUH UCIBITAHUN bepHym».

[Tonstue o 3akoHe OosblIMX yucen. M3MepeHue BepoOsTHOCTEH ¢ MOMOIIBI0 4acToT. Poib u
3HAYCHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIEC U OOIIECTBE.

I[IpumepHbIe KOHTPOJIBLHO-U3MEPUTETbHbIE MATEPHAJIBI

[TpoBeneHNe OlEHKH JOCTHKEHHUH IMIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS y4yeOHOro mpeaMera
MPOBOJIUTCA B (OpME TEKYIIETO0 W PyOeKHOTO KOHTPOJISI B BHJE: KOHTPOJIBHBIE PalOTHI,
CaMOCTOSITeNIbHBIE pa0OThI, 3a4eThl, MaTeMaTHYEeCKHE JUKTAHTHI, MPAKTUYECKHUE pPaboOTHI,
MUCHbMEHHBIA OTBET 110 HHIUBUyaTbHBIM KapTOUKaM-3aJJaHUSM, TECTHPOBAHHE.

Jns obyuatomuxcst ¢ 3[1P Bo3MokHO M3MeHEeHHe (HOPMYIUPOBKHU 33/laHUN Ha «IIOIIAarOBYIOY,
aZlanTaIyio IpeajaraeMoro o0yJaronemMycsi TeCTOBOro (KOHTPOJIBHO-OIIEHOYHOT0) MaTepuraa;
WCIIONIb30BAaHNUE YCTHBIX M MHUCHMEHHBIX WMHCTPYKIHMA, VIPOIIEHUE UTMHHBIX CIOMKHBIX
(GOpMYITUPOBOK HWHCTPYKIIMK, pEIICHHE C ONMOpOoM Ha alaroput™, oOpasel, HCIOJb30BaHUE
CIPaBOYHOU MH(POPMALIUH.



IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOTI'O ITPE/IMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIJMUHOCTHBIE PE3VYJIbTATHDI:

MOTHBAIHSI K O0YYCHHIO MATEeMAaTHKE U IEJICHAIIPABICHHON MO3HABATEIHLHON JACSITELHOCTH;
MOBBIIICHHE YPOBHS CBOEH KOMIIETCHTHOCTH 4epe3 MPAKTUUYECKYIO JAEATEIbHOCTh, TPEOYIOIIYIO
MaTeMaTUYECKUX 3HAHUM, B TOM YUCJIE YMEHUE YUYUTHCS y IPYTHUX JIIOACH;

CITOCOOHOCTh OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, ObITh TOTOBBIM JIEHCTBOBATh B OTCYTCTBHE
rapaHTHH yclexa;

criocoOHoCTh oOyuaromuxcs ¢ 3I1P k oco3Hannio cBOMX MeDUIIMTOB U MPOSBICHUE CTPEMIICHUS
K UX MPEOI0JIEHUIO;

CITOCOOHOCTH K CAaMOPa3BUTHIO, YMEHHE CTaBUTh JTOCTHIKUMBIE 11CIIH;

YMEHHUE pa3jinyaTh Y4eOHbIE CUTYyalluM, B KOTOPBIX MOXHO JEHCTBOBAaTh CaMOCTOSATEIBHO, U
CUTyalluu, T/A€ CIeAyeT BOCIOJb30BaThCSA CIPABOYHOM HMHPOpMAIUMEl WM APYyrUMHU
BCIIOMOTaTEJIbHBIMU CPEACTBAMMU;

CIIOCOOHOCTH MEPEHOCUTDH MOJYUYSHHBbIE B X0/1¢ 00yUeHUs 3HaHHsI B aKTYaJIbHYIO CUTYaAIUIo (IIpH
PEIICHUH KUTCHCKHUX 3314, TPEOYIOINX MAaTEeMaTHICCKUX 3HAHHN );

CIIOCOOHOCTh OPHEHTHUPOBATHCA B TPEOOBAHUSAX W IMpaBUiIaX MPOBEACHUS MPOMEKYTOUYHOU M
HTOTOBOM aTTCCTAIIHH;

OBJIQJICHHE OCHOBaMH (DMTHAHCOBOM IrPaMOTHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

Ognadenue yHugepcanbHbIMU yueOHbIMU NOZHACAM ETbHBIMU OCUCMBUAMU:

yCTaHABJIMBAThH MPUYUHHO-CIICACTBEHHBIC CBSI3U B XOJI€ YCBOCHHUSI MATEMAaTHYECKOT'O MaTepHala;
BBISIBIIATH IEDUIIUT TaHHBIX, HEOOXOIUMBIX JJIsl PEIIEHUs TOCTABJICHHOH 3a1a4H;

C TOMOIIBIO YYUTENs] BBIOMPATH CHOCOO peIlIeHHs MaTeMaTU4YecKO 3ajayu (CpaBHUBATh
BO3MO>KHbIE BapUAHThI PEILICHU);

MPUMEHSTh U TPE0OPa3OBhIBATh 3HAKW U CUMBOJIBI B XOJI€ PEIICHHUS] MATEMaTHYECKHX 33]1a4;
YCTaHAaBJIMBATb KCKOMOC U JaHHOC IPpHU PCIICHUN MaTeMaTHYECKOU 3a1a4u,

MOHUMATh U UHTEPIIPETUPOBATH HH(OPMALIMIO PA3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,
WLTIOCTPUPOBATH peliaeMble 3a1a9u TpaduIecKUMHU CXeMaMHu;

3¢ (HeKTUBHO 3alIOMUHATH U CUCTEMATU3HPOBATh MHPOPMAIIHIO.

MOHMMATh W MCMOJb30BaTh MATEMaTHYECKHE CPEACTBA HAIJIAIHOCTH (IpaduKH, TuarpamMMmbl,
TaOJUIIBI, CXEMBI U JIP.) JUIA WLTIOCTPAINH, UHTEPIPETAIINH, apTyMEHTaIUH.

Osnadenue yHugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU:
OpPraHW30BBIBATH Yy4eOHOE COTPYIHUYECTBO W COBMECTHYIO JESATEIBHOCTh C YYHTENEM U
CBEPCTHHKAMH B TIPOIIecce PEICHHUs 3a/1ay;

B3aMMOJICHCTBOBATh U HAXOJUTh OOIIHE CIIOCOOBI pabOThI; paboTaTh B TPYyIIE: HAXOAUTH 00IIee
perieHre u pasperniarb KOHQIMKTHI Ha OCHOBE COTJIACOBAHMS TO3UIMN M y4€Ta WHTEPECOB;
CIIymIaTh napTaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;
IMPOrHO3MPOBATH BOBHUKHOBCHHEC KOH(i)J'II/IKTOB IIpU HAJIMYMH PA3HBIX TOYCK 3PCHHUA U Pa3peIlaThb
KOH()JIMKTHI HA OCHOBE Y4ETa MHTEPECOB U MO3HIINIA BCEX YIACTHUKOB;

apryMEHTUPOBAaTh CBOK TO3UIMI0 W KOOPAMHUPOBATH €€ C MO3ULUSAMU IapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIET0 peIeHHsI B COBMECTHOU JesITeNbHOCTH;

BBITIOJIHATH CBOIO 4YaCTh pa6OTBI, AOCTHUTaTh KAYECTBEHHOT'O pE3yjIbTaTa U KOOPAUHHUPOBATE CBOU
JNEUCTBUS C IPYTHUMH YICHAMU KOMaH/IbI;

OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA IPOITYKT.

Osnadenue ynugepcaibHoIMu YUeOHbIMU PECYTAMUSHBIMU OCUCHBUAMU:

CTaBHUThH I, BBIOMpATh W CO3/1aBaTh AJITOPUTMBI Ui pPEIICHUS Y4EOHBIX MaTEeMaTHYCCKHX
npobiuewm;

IUIAHUPOBaTh W OCYIIECTBISITH  JIESATENLHOCTh, HANpPaBICHHYID Ha pEIOICHHE 3a1ad
HCCJIEIOBATEIILCKOTO XapaKTepa.



dbopMynUpoBaTh U YAEpKHUBATH Y4eOHYIO 3a/lady, COCTaBISATh IUIAH U TIOCIEIOBAaTEIBHOCTH
JIEHCTBHI,

OCYIIECTBIISATH KOHTPOJIb 10 00pa3iy ¥ BHOCUTh HEOOXOIUMBIC KOPPEKTUBHI;

KOHTPOJIMPOBATH MIPOLIECC U PE3YJIbTAT YICOHONW MaTeMaTUUECKON JIeATeIbHOCTH;

aJICKBaTHO OILICHWBATh MPABUIBHOCTh WIIM OIIMOOYHOCTH BBIMOTHEHHUS Y4eOHOU 3amaum, e
00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIC BOSMOYKHOCTH €€ pelIeHNS;

CIMYaTh CIOCOO JIEHCTBUS M €ro Pe3yibTaT ¢ 3aJaHHBIM JTAJIOHOM C IIeNIbI0 OOHAPYXKEHUS
OTKJIOHECHHMH U OTJIMYHI OT dTaj0HA.

MPEBUIETh TPYIHOCTH, KOTOPBIC MOTYT BOSHUKHYTh IIPH PEIICHUU Y4eOHOH 3a1a4u;

MOHUMATh TPHUYMHBI, 110 KOTOPHIM HE OBLI JOCTHTHYT TPeOyeMbIH pe3yJbTaT ACSITEIBHOCTH,
OTIpE/ICIIATh TO3UTHBHBIC U3MEHEHUS U HAIPABJICHHUS, TPEOYIOIINe AabHEHIIeH paboThI;
PETYIMPOBATH CIIOCOO BBIPAXKEHUS IMOITUH.

INPEJIMETHBIE PE3YJIBTATDBI

Pesynbratel ocBoeHusi yueOHoro mpeamera «MaremaTnka (BKIOYas anreOpy, TreOMETpHIo,
BEPOSITHOCTb M CTAaTHCTUKY)», paclpelesieHHble M0 rojaMm oOyuyeHus, (OpMyIHPYIOTCS IO
IPUHLNITY J00aBIEHUS HOBBIX PE3yJbTaTOB OT Iojla K rojly, y»K€ Ha3BaHHbIE B IPEIbIIYILINX
rojjax IMO3UIMH, KAaK HPaBUIIO, JOCIOBHO HE IOBTOPSIOTCSA, HO YYMTBHIBAIOTCA (pe3yibTaThl
OUYEpEIHOr0 ro/ia 0 YMOJYaHUIO BKIKOYAIOT PE3YJIbTaThl MPEAbIAYIINX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS IIPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA «MATEMATHUKA»

(10 I'OJAM OBYYEHMUA)

OcBoenne yuyebHOro Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI JOJKHO
o0ecnieunBaTh JOCTHKEHHUE CIAEAYIOUINX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3yIbTATOB!

5 KUIACC

Yucna u evluucnenun

OpueHTHpOBaThCs B MOHATHUIX U ONEPUPOBATH Ha OaA30BOM ypOBHE TEPMUHAMH, CBSI3aHHBIMU C
HaTypaJbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMHU.

CpaBHUBaTh M YHOpSAAOYMBATH HaTypajbHbIE 4MCIA, CPaBHUBAaTh B IMPOCTEUIIMX CIIydasx
OOBIKHOBEHHBIE JPOOH, IECITUYHBIE JPOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOW (YUCIIOBOM) MPSMOIl ¢ COOTBETCTBYIOIIMM € YHMCIIOM U
n300pakaTh HaTypajbHbIE YUCIIA TOUKAMU Ha KOOPAMHATHOMN (YMCIOBOM) MPSIMOIA.

BemonHATE apudmerndeckue IEHCTBHS C HATYpalIbHBIMH YHCIAMH, C OOBIKHOBEHHBIMU
IpoOsSMHU B MPOCTEHIINX CITydasx.

BBIMONHATE IPOBEPKY, TPUKHUIKY PE3YIbTaTa BHIYUCICHUH.

OKpyrisiTh HaTypalbHbIE YHCIIA.

Pewenue mexcmoguix 3a0au

Pemate TekcTOBBIE 3amaud apu(PMETHUECKHUM CIIOCOOOM M C IOMOIIBIO OPraHU30BaHHOIO
KOHEYHOro mnepebopa BceX BO3MOXKHBIX BapHaHTOB (MpU HEOOXOJUMOCTH C HaIpaBIISIONIEH
MTOMOIIIBIO).

Pemarp 3amaum, coaepskaiiyie 3aBHCHUMOCTH, CBS3BIBAIOIINME BEIMYUHBL: CKOPOCTh, BpeMs,
paccTosHUe; IIeHa, KOJMYEeCTBO, CTOMMOCTb (IpU HEOOXOAMMOCTH C HCIIOJIb30BaHHEM
CIPpaBOYHON MH(OPMAIUN).

Hcnonb30BaTh KpaTKye 3alKMCH, CXEMbI, TAOJIUIbI, 0003HAYEHUS IPU PELICHUH 3a/1a4.
[Tonp30BaTbcss OCHOBHBIMM €IMHUIIAMHU HM3MEpPEHUs: LEHbI, MacChl; PpACCTOSHHS, BpEMEHH,
CKOPOCTH; BBIPAXKaTh OJJHU €IMHHIIBI BEIMYMHBI Yyepe3 Apyrue (Ipyu HeoOXO0IMMOCTH C OMOPOil Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO).

W3Bnekatp wuH(pOpMAIMIO, TMPEACTaBICHHYI0 B Talnuie, Ha CTOJIOYATOH JAMarpamme,
UHTEPIPETUPOBATH IPEACTABICHHBIE JaHHBIE, HCII0JIb30BaTh JAaHHbIE IIPU PELICHNH 3a/1a4.
Hacnaonan zeomempusn



[Tonb30BaTbcs IEOMETPUUECKMMH MMOHATHSMM: TOYKa, IpsAMas, OTPE30K, JIyd, Yrod,
MHOI'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaNUTH TpPUMEPHl OOBEKTOB OKPYKAIOLIETO MHpa, HUMEIIUX (opMy H3yYEHHBIX
reoMEeTpUYEcKux (puryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPH HEOOXOJMMOCTH IO BU3YaJIBHOW OIOpE, CBSA3aHHYIO C
yIJlaMy: BEpIIMHA, CTOPOHA; C MHOTOYIOJIbBHUKAMH: YroJl, BEpILMHA, CTOPOHA, JMAroHaib; C
OKPYKHOCTBIO: painyC, TUaMeTp, LIEHTP.

N300pakaTh M3y4EeHHBbIE I'€OMETpHUECKUEe (UIypbl HA HEIMHOBAHHOW M KieTd4aTod Oymare c
MOMOUIBIO UPKYJIS U IMHENKH (T10CJIE COBMECTHOI'O aHAJIN3A).

HaxonuTh UIMHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHHEM C IOMOUIBIO JMHEWKH, CTPOUTh
OTPE3KH 3a/1aHHOM JIIMHBI; CTPOUTh OKPY>KHOCTb 3a/IaHHOTO pajuyca.

Hcnonb30BaTe CBOWCTBA CTOPOH M YIVIOB HPSIMOYIOJbHMKA, KBaJIpara AJs MX HOCTPOCHMS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Bbruucnate nepumerp M IUIOLaib KBajgpaTa, MPsIMOYrojbHHMKA, (DUIYp, COCTaBIECHHBIX M3
IpSMOYTOJIBHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIETYAaTOH Oymare.

[Tonp30BaThCss OCHOBHBIMM METPUUYECKHMMHU €MHULIAMH U3MEPEHHUS JUIMHBI, IUIOLIA/IN; BEIPAXKaTh
OJIHM €IUHUIIbl BEJIMYMHBI 4epe3 Jpyrue (mpu HEOOXOAMMOCTH C ONOPOH Ha CIPaBOYHYIO
nHpopMaIu).

Pacno3naBare mapamenenunen, Ky0, MCIOIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo TIpaHb,
U3MEpPEHUs; HAXOJUTh U3MEPEHUs Mapajulesenumnesaa, Kyoa.

Boruncnsate 00b€M Ky0a, mapaiienenunea 1no 3a1aiHbIM U3MEPEHUSIM (C OIIOPOM Ha aIropuT™M
y4eOHBIX AEHCTBUIT), IOJIb30BaTHCS €MHULIAMH U3MEPEHUs 00bEMA.

Pemate HecnoXHBIE 3a7aud Ha H3MEPEHUE TIEOMETPUYECKMX BEJIMYUH B IMPAKTHYECKUX
CUTyalMsx (IIpu HEOOXOIUMOCTH C BU3YaJIbHON OIOPOiA).

6 KUIIACC

Yucna u evluucnenun

OpueHTHPOBATHCS B MOHATUSAX U ONEPUPOBATH Ha 0A30BOM ypOBHE TEPMHUHAMH, CBSI3aHHBIMU C
Pa3IUYHBIMU BUJAMM YHCEN U CIOCOOaMHM MX 3alMCH, NMEPEXOAMUTH (€CIU 3TO BO3MOYKHO) OT
OJTHOM (hOpPMBI 3aIIMCH YHCIIA K APYTOH.

CpaBHUBATh U yIOPSA0YUBAThH 1I€JIbIe YKCia, OOBIKHOBEHHBIE U IECATUYHbIE APOOU, CpaBHUBATh
4Kcila OJJHOTO U Pa3HBIX 3HAKOB.

Boinonuate  apudmernueckue  AEWCTBHA € HATYpaJbHBIMM M LEJIBIMH  YHUCIIAMU,
OOBIKHOBEHHBIMH U JAECATUUYHBIMU APOOSMU, MOJOKHUTEIBHBIMU U OTPULIATEIIbHBIMU YUCIIAMH.
BbluncnsaTe 3Hau€HUs YUCIOBBIX BBIPAKEHUMN, BBIOJIHATH MPHUKUAKY M OLIEHKY pe3ysbTara
BBIYUCIICHUH; BBINOJHATH MNpPeoOpa3oBaHUS YHMCIOBBIX BBIPAKEHHM HAa OCHOBE CBOWCTB
apuMeTUIECKHUX JEHCTBUM.

CoOTHOCUTH TOUKY Ha KOOPJMHATHOW MPSIMOI C COOTBETCTBYIOIIMM € YUCIIOM U M300pakaTh
YHclia TOYKaMU Ha KOOPAMHATHOM NMPSAMOi, HaXOAUTh MOAYJb YUCIIA.

CoOOTHOCUTH TOUKH B MIPSMOYTOJIbHONW CUCTEME KOOPIANHAT C KOOPANHATAMH 3TOM TOUKH.
OKpyrITh LIeIble YKCiia U IeCATUUHbIE 1po0u (10 o0pa3ily), HaXOAUTh MPUOIMKEHUS YK CET.
Yucnoevie u OyKeeHHble BbIPANCEHUS

OpueHTHpOoBaThCs B MOHATHUIX U ONEPUPOBATH Ha OA30BOM YpOBHE TEPMUHAMH, CBSI3aHHBIMU C
3aMMChI0 CTEMEHU YKCclia, HAXOAUTh KBaJpaT M KyO 4uclla, BEIYUCIATH 3HAYEHUS MPOCTEHIINX
YHCIIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTEIICHH.

[Tonp30BaThesl MPU3HAKAMU JIETUMOCTHU (IIPU HEOOXOAUMOCTHU € OMOPOM Ha aJITOPUTM IpaBHiIA),
packiabIBaTh HaTypajbHbIEC YHCIIA HAa IPOCThIE MHOKUTEIH.

Tonvzo6amuvca macuimabom, COCTABIATD MPOTIOPIIMH ¥ OTHOIICHUSI.

Hcnonb3oBate OykBBl JUIsl 00O3HAU€HMsI 4MCEN IMpPHU 3aMUCH MAaTeMaTHYECKUX BBIPAKEHHH,
HAXOJUTh 3HAYCHHs] OYKBEHHBIX BBIPAKEHMI, OCYHIECTBISSI HEOOXOJMMBIE IMOJCTAHOBKUA U
npeoOpa3oBaHus (C ONOPOH HA AITOPUTM YUCOHBIX JICHCTBUI).

Haxoauts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.



Pewenue mexcmoswvix 3a0au

Pemate MHOromaroBble TEKCTOBBIE 3aJauyd apuU(PMETHUECKUM CIIOCOOOM C ONOpod Ha
BOIIPOCHBIH IJIaH.

Pemare mpocrelimme 3amadu, CBSA3aHHBIE C OTHOLICHHEM, INPOIOPLHAOHAIBHOCTBIO BEJIHMYUH,
NPOIEHTAMH; peIiaTh TPU OCHOBHBIC 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pemare 3apmaum, conepskamye 3aBUCHMOCTH, CBSA3BIBAIOIIME BEIMYUHBL: CKOPOCTb, BpeMd,
paccTosiHue, IIeHa, KOJWYECTBO, CTOMMOCTDB; MPOU3BOJUTEIBHOCTb, BpeMs, 00b&Ma padoTHI,
UCNONB3ys apudMeTudeckue JeMCTBUS, OLEHKY, MNPUKUAKY; I[0Jb30BaThCcid €IUHHMLIAMU
U3MEPEHUS COOTBETCTBYIOLUX BEJIUUMH.

CocTtaBnsaTh OYKBEHHBIE BBIPQ)KEHUS 110 YCIIOBHIO 33/1a4M [10CJIE COBMECTHOT'O aHAIN3A.
W3Briekate WHPOpMAIUIO, TMPEACTABICHHYI0 B TaONHWIAX, HAa JIMHEHHOW, CTONOYATON WU
KpYroBOW JHMarpaMMax, MHTEPIPETUPOBATh IPEICTABICHHBIE JaHHBIC; MCIIONb30BaTh JAHHbBIC
IIPU PELICHUY 3ajau.

[TpencraBasaTh nHGOPMALMIO C TOMOIIBIO TAOIULL, TUHEHHOM U CTOJIOUATON AUarpaMM.
Haznaounaa ceomempusn

[IpuBoaNTE mpHUMEpPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEMUX (OpMYy H3YYEHHBIX
TEOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, TMPUMEPHI PABHBIX U CHMMETPUYHBIX
dburyp.

N300paxaTh C MOMOILBIO LMUPKYJIA, JTUHEHKH, TPAaHCIOPTUPA HAa HEIMHOBAHHOM M KieT4aToOM
Oymare H3y4eHHbIE IUIOCKHE TIeoMeTpuueckue (Urypsl U KOH(UIypaluu, CUMMETpUYHbIE
Gurypsl.

MMmeTh mpeicTaBieHHE O T€OMETPUUYECKUX MOHATUSAX: PABEHCTBO (UIyp, CUMMETpuUs, OCh
CUMMETPUH, LIEHTP CUMMETPUH.

HaxoauTh BEJIMYUHBI YIJIOB U3MEPEHHUEM C ITOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIbI 3aJaHHOMN
BEJIMYMHBI, MOJb30BaThCS MpPHU PELICHUM 3aJad IpaJlyCHOH MepoW YIJIOB; pacro3HaBaTh Ha
YepTexkKax OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIOU YIIIbI.

BobruncnsaTe AMHy TOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, MTOJIb30BATHCS €IMHUIIAMU U3MEPEHUS
JUIMHBI, BBIPAKaTbh OJITHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 IPYTHE.

Haxonuth, ucnonp3yst 4yepTExHbIE MHCTPYMEHTBI, PACCTOSIHMS: MEXIy ABYMsI TOYKAMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHON CETKE.

Boruncnsate miomianp GUryp, COCTaBICHHbIX U3 IPSIMOYTOJIBHUKOB, HUCIIOJIb30BaTh pa30ueHe Ha
OpSMOYTOJIbHUKM, Ha paBHbIE (UTYpHl, JOCTpauBaHHWE A0 NPSMOYTOJbHUKA; IOJIb30BATHCS
OCHOBHBIMM €MHHUIIAMH W3MEpPEHUs IUIOIIAU; BhIpaXKaTh OJIHU €IMHULBI U3MEPEHUS IIIOIIA N
yepes Jipyrue (mpu HeoOXOJUMOCTH € ONOPOH Ha CIIPABOYHYIO HH(OPMAIHIO).

PacriozHaBath Ha MojensxX U M300paXEHUSX NHpPaAMUAY, KOHYC, UWIMHJIApP, HCIOJIb30BATh
TEPMUHOJIOTHIO: BEpIlIMHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N3o00pakath Ha KJIeT4aTON Oymare mpsiMOYTOJIbHBIN Tapayieenunes.

Bbruncnare 00bEM MPSIMOYTOJBHOTO MapajuieNenunena, Ky0a, I0JIb30BaThCsl OCHOBHBIMH
eMHHIIAMU U3MEpEeHUs 00bEMa; BbIpaXkaTh OJITHU €IUHUIIBI U3MEPEHUs 00bEMa uepe3 apyrue (c
OTIOPOi Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

Pemarps HecnoxHbIE 3a7aud Ha HAxXOXKICHHE T'€OMETPUYECKUX BEIUYMH B MPAKTHUYECKUX
CUTyaIusx (Mpy HEOOXOIUMOCTH C BU3YaTbHOU OTMIOPOH).

IJIAHUPYEMBIE IIPEIMETHBIE PE3YJbTATBI OCBOEHUS IPUMEPHOM
PABOYEM ITPOIT'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYYEHMUS)
OcBoenne y4eOHOTO Kypca «Aunrebpa» Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS JOIKHO
obecreunBaTh TOCTHKEHUE CIENYIONUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIHTATOB:

7 KJIIACC

Yucna u evluucnenun

BbimonHsaTe, coderas yCTHbIE M MUCBMEHHBIE MPHEMBI, apupMeTHUYEeCKHe IeHCTBUS C
paroHaIbHBIMU YHCIIAMHU.



HaxoauTe 3HaueHHUs] YMCIOBBIX BBIPAKEHUI; MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIUUCIICHUSI 3HAYCHWH JPOOHBIX BBIPAKEHHUM, COAEpKalMX OOBIKHOBEHHBIE U JIECSITUYHBIE
JIpooH.

ITepexonuTh OT OfHOHM (OPMBI 3amMCH Yucen K ApYroi (mpeoOpa3oBbIBaTh JECATHUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO ICCATUYHYIO
npo6Ob). CpaBHUBATH U YIIOPSIOYMBATh pallMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYHUCICHUHM, OLIGHKY 3HAYEHWH YHCIOBBIX
BBIPAKCHU.

BbInonHATE 1EHCTBUSI CO CTENEHSAMHU C HaTypajlbHBIMU IT0Ka3aTeJIAMU (C ONOPOM Ha CIIPaBOYHYIO
uH(OPMAILIHIO).

[TpuMeHATH NPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHbIX YHCEIL.

Pemare npocrelinme npakTUKO-OPUEHTUPOBAHHBIE 33]]auy, CBSI3aHHBIE C OTHOILIEHHEM BEJIMYMH,
HPONOPILMOHAIBHOCTBIO BEJIMUYMH, IPOLIEHTaMK; HHTEPIPETUPOBATh PE3YJIbTAaThl PELICHUS 33/1a4 C
y4€TOM OrpaHMYECHUM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTupoBaTbcsl B TOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YpOBHE anre0panyeckoit
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

HaxoauTh 3HaueHus: OyKBEHHBIX BBIPDOKEHUHN MPU 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.
BoinonuaTe npeoOpa3oBaHus LEJNOr0 BBIPAKEHUS B MHOIOWIEH HPHUBEIEHHUEM IOJO0OHBIX
CJIaraeMbIX, PaCKpPBITUEM CKOOOK.

BbInonHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH M MHOIO4YIEHAa Ha MHOTOYJIEH, IPUMEHSTH
dbopMyIbl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH (C OMOPOil Ha CIIPaBOYHYIO HH(POPMAIIHIO).
Ocy1ecTBIITh pa3jaoKEHUE MHOTOWIEHOB Ha MHOXXMTEIU C IOMOIIBIO BBIHECEHUS 3a CKOOKHU
00I11ero MHOKHUTEINS, TPYIIIMPOBKU ClIaraeMbIX, IPUMEHEHUs (POPMYII COKPAILIEHHOTO YMHOKEHHUS
(c omopoii Ha CrIpaBOYHYIO HHGOPMAIIHIO).

[TpuMeHsTh MpeoOpa3oBaHMsi MHOTOUYICHOB JJISl PELICHUs Pa3JIMYHbIX 33]ad U3 MaTeMaTHKH,
CMEXHBIX NPEJMETOB, U3 peaTbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBAa CTEMEHEH ¢ HaTypaJbHBIMU IIOKa3aTeNsIMU Uil IpeoOpa3oBaHUs
BBIPKEHUH (C OMOPOI Ha CIIPABOYHYIO HH(DOPMAIIHUIO).

Ypaeénenus u nepasencmea

Pemate nMHEHBIE ypaBHEHMSI C OJHOM MEPEMEHHOM, MNPUMEHSd NpaBWjia MEpPEXoa OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBi€TCAd 1M YHUCIO KOPHEM
YpaBHEHHUS.

Nmets mpezacraBieHune o rpaduyeckux METOAAX IMpPH pPEHIeHWU JUHEWHBIX YpaBHEHMH M HUX
CHUCTEM.

[Tonbuparhs mpuMepsl Mmap YHUCeN, SBISIOUIMXCS pEIIeHHeM JIHMHEHHOro ypaBHEHHMS C JABYMS
MePEMEHHBIMH.

CrtpouTh B KOOPAWHATHOM IJIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHUS C JBYMs NE€PEMEHHBIMU;
MOJIb3YACH TpauKOM, IPUBOAUTDH IPUMEPHI PEIICHNS YPABHEHHUS.

Pemate cucteMsbl IBYX JTMHEHHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHUCIIe TpapruecKu
(c onopoii Ha aNrOPUTM y4e€OHBIX AEUCTBUI).

CocrtaBnaTh (1MOCJIE COBMECTHOTO aHalM3a) W pellaTh JMHEHHOEe ypaBHEHHME WM CHUCTEMY
JUHEHHBIX YpaBHEHMH 10 YCJIOBMIO 3aJ]aul, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MOJIY4YEHHBIN pe3yJbTar.

Koopounamut u zpagpuxu. @ynkyuu

N300pakaTh Ha KOOPAWHATHOM MPSIMOIMl TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOPIWHATaM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBATh YUCIOBbIE TPOMEXYTKH Ha alredpanyeckoM s3bIKe.
OTmeyath B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpIWHATaM; CTPOUTH IpaduKu
auHeHHBIX QyHKIHE. CTpouTh rpaduk GyHkuuu Y = Kx + b.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXK/y BETMUUHAMH (10 aJrOPUTMY



y4eOHBIX JeMCTBUI): CKOPOCTb, BpeMs, pacCTOSHME; L€Ha, KOJIUYECTBO, CTOUMOCTB;
MIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 MpencTaBieHHUs M aHalu3a HH(pOpMalMM; H3BIEKaTh U
MHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 KUIACC

Yucna u eviuucnenun

Hcnonp30BaTh HayallbHbIE IPEJCTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX UHUCEN IS
CpaBHEHMsI, OKPYIVIEHUS M BBIYMCICHHMH; M300pa)xkaTb AEHCTBUTEIbHBIC YMCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHATh MOHATHE APUPMETUYECKOIO KBAJAPAaTHOIO KOPHS; HAXOAMTh KBaJpaTHbIC KOPHH,
UCTIONB3YSl TpPHU HEOOXOIMMOCTH KaJBKYJSATOP; BBINOJIHATH MpOCTEHIIne MpeoOpa3oBaHus
BBIPAXCHUI, COAEPKAIUX KBAJAPaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTe 3anucy OONBIINX M MajbIX YHCEN C TIOMOIIBIO IECATHYHBIX IPOOEH U CTereHen
gucia 10.

Anzebpauueckue eviparxcenus

[TprMeHATh MOHATHE CTENEHHU C LEJIBIM IT0Ka3aTelIeM, BBIOJHATh NPeoOpa3oBaHMsl BhIPAKEHUIH,
COJIeprKalIiX CTEIEHU C LEJIbIM MoKa3aTesleM (C UCII0JIb30BAaHUEM CIIPAaBOYHON MH(pOpMaLUn).
BBINONHATE HECNOXKHBIE TOXIECTBEHHbIE NpPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE ITPAaBHJI ICHCTBHIA Ha/l MHOTOWICHAMH U alTreOpandecKuMu JIPOOSIMH.

PackiaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3zoBaHUs BBIPAXKEHUM A pElIEHUs pa3jMyYHbIX 3a/ad U3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Ypasnenus u nepasencmea

Pemate nuHeliHbIE, KBaJpaTHbIE ypaBHEHUs (C MCIOJIb30BAHUEM CIPABOYHON HMH(pOpMAlNMK) U
palMOHAJIbHBIE YpaBHEHMS, CBOJASIIMECS K HHUM, CHUCTEMBbl JBYX YpaBHEHUH C JABYyMs
NIEPEMEHHBIMH.

IIpoBONTHE IPOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM M CHCTEM YpPAaBHEHUH, B TOM 4YHUCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMAa YpaBHEHHI pelIeHUs], €CIIU UMEET, TO CKOJIBbKO, U Tp.) C ONIOPOM Ha alIrOPUTM yUEOHBIX
JEHCTBHMA.

[TepexonuTh OT ciiOBECHOW (POPMYIMPOBKU 337auu K €€ anreOpandyeckoid MOJAETH ¢ MOMOIIbIO
COCTaBJICHUSl ypPAaBHEHUS WM CHCTEMBl YpaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M MOJTY4YE€HHbIN pe3ynbTar.

[TpuMeHATh CBOMCTBAa 4YMCIOBBIX HEPABEHCTB U CPAaBHEHUS, OLIEHKM; pEIIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJHOM MEepEeMEHHOM M UX CHCTEMbI; JaBaThb TIpaUUYECKyI0 HILTIOCTPAINIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

Dyukyuu

OnepupoBaTh Ha 0a30BOM ypOBHE (YHKUMOHAJbHbIE TOHATUS U SI3BIK (TEPMMHBI,
CUMBOJIMYECKHE O0O03HAYCHUS); OMPENEIATh 3HaUYeHHE (PYHKIMU IO 3HAYECHUIO apTryMEHTa;
OTpeNieNATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.

. k
CTpouts Tpad¥Kn dIeMeHTapHBIX GYHKIHT Buaa , Y = X2, Y = X, ¥ = +/x , Y = ~; ONHCHIBATH
X

CBOMicTBa uMclIOBOW (QyHKIMH TO0 €€ rpaduky (Mpu HEOOXOAUMOCTH C HANpPAaBISIONIEH
MTOMOIIIBIO).

9 KUIACC

Yucna u evluucnenun

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHANbHbBIE U UPPALIMOHAIIbHBIE YUCIIA.

Beimonuate apudmerndeckue OEHCTBUS € pPalMOHAIBHBIMHM YHCIIAMH, COYeTass YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJHATH BRIYUCIICHUS C UPPAIMOHATBHBIMU YHCIaAMH.

Haxoauth 3HaueHusi creneHeld ¢ LEIbIMH MOKAa3aTeNsIMU U KOpPHEW; BBIYUCIATH 3HAUYCHHS



YHCJIOBBIX BBIPAXKECHUM.

OKpyrisiTh AEUCTBUTEIBHBIE YMCIIA, BBIIOJHATH NPUKUIKY PE3yJbTaTa BBIUYMCICHHH, OLEHKY
YUCJIOBBIX BBIPAKECHUM.

Ypasuenus u nepasencmea

Pemate JiMHENHBIE M KBaJApAaTHBIC YpPAaBHEHUS, YPaBHEHUS, CBOIALIUECS K HHUM, IIPOCTEHIINE
JpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pewats npocreiiune cUCTeMbI IBYX JIMHEWHBIX YPABHEHMU C JBYMS IIEPEMEHHBIMU U CHCTEMBbI
JIBYX YpPaBHEHUI1, B KOTOPBIX OJTHO YpaBHEHUE HE SBJSETCA JIMHEHHBIM (110 BU3YyaJIbHOW OII0OpE).
Pemate mpocreiinme TEKCTOBBIE 33aun are0pandecKiuM CIocoOOM C MOMOUIBIO COCTABICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

IIpoBOoaNUTHE IIPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CHUCTEM YpPAaBHEHHMH, B TOM 4YHUCIE C
IpUMEHEHHEM TIpadUUecKuX MpeACTaBIeHUN (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHUU PEILICHUs, €CIIU UMEET, TO CKOJIbKO, U IIp.).

Pemiate nuHeiiHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300paXkaTh pellleHHe HEPABEHCTB
Ha YMCIIOBOM IIPSIMOM, 3aIIMChIBATh PEIICHHE C TIOMOIIBI CUMBOJIOB.

Pemarb cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIOYAIOIIME KBAaIPAaTHOE
HEPAaBEHCTBO; M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOMH, 3alMCHIBATh
peLIeHnE C IIOMOIIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHUM PA3JIMYHBIX 3a/1a4.

Dynkyuu

Pacno3naBare (QyHKIMU HM3y4eHHBIX BHIOB. IlOoKa3bIBaTh CXeMaTHYECKH pACIOJIOXKECHHE Ha
KOOPAMHATHOM IIOCKOCTH rpadukos GyHKImid Buma: Y = kX, y = kx + b, , y = ax® + bx +c, y =,

k . . N
y = +x,¥y= ~ B 3aBHCHMOCTH OT 3HAYCHUH KO3 (UITMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrtpouTth 1 H300paxaTh CXeMaTHUECKU IrpaduKu KBaJPaTUIHBIX ()YHKIIUH, OTMCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

PacnioznaBate kBajpaTHuHyr0 (YHKLUHIO 1O (opmyse, MPUBOAUTH MPUMEPHI KBaJIpaTHUHBIX
(GyHKUUI U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

Apugpmemuueckan u ceomempuyeckan npozpeccuu

Pacnio3HaBaTh apu(METHYECKYl0 U TE€OMETPHUYECKYI0 IPOrPEeCCHM IpH pa3HbIX CIOCOOax
3a/1aHus.

BBINONHATE BBIYUCIEHHUS C MCIOJAB30BaHMEM (opMya N-ro wieHa apupMeTHYECKOW u
FEOMETPUUECKON Mporpeccuif, CyMMbl MEpBbIX N ujeHOB (C OMOpoW Ha CHPaBOYHYIO
UHpOPMAILIHIO).

Pemate 3amaun, CBS3aHHBIE C YHCIOBBIMM IOCIEAOBATEIBHOCTAMHM, B TOM YHUCIIE 33Ja4d W3
peanbHON JKU3HU (C UCTIOJIb30BAHUEM KAJBKYIATOPA, UPPOBBIX TEXHOJIOTHI).

IJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUA MPUMEPHOM
PABOYEN ITPOTPAMMBI KYPCA «TEOMETPHUS» (ITO TOJJAM OBYUEHUS)
OcBoenne yueOHOro Kypca «I'eoMeTpusi» Ha YpoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs JOJIKHO
o0ecreunBaTh JOCTHXKEHHE CIEIYIOUINX MPEAMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

7 KUIIACC

Pacno3naBaTh U3yueHHbIe TeoMeTpuyecKrue GUryphbl, ONpenensiTh UX B3aUMHOE PACIIOJIOKEHUE,
n300pakaThb TeoOMeTpUYecKre (PUTyphl; BBIMOJHATH YEPTEKU MO YCIOBHIO 3ajauu. M3mepsTh
JMHENHbIE U YIJIOBblE BEIMYMHBI. Pemarh 3amaun Ha BBIYKCICHHE JJIMH OTPE3KOB M BEIHYUH
YTJIOB.

Jenatb rpyOyr0o OLIEHKY JIMHEHHBIX W YIJIOBBIX BEIMYUH IPEIMETOB B pPEalbHON JKU3HH,
pa3sMepoB MPUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ITUX 0OBEKTOB I10 MOPSAAKY BETUYHHBI.
CrpouTh 4YepTeKM K TEOMETPUUYECKMM 3aJadyaM (C HCIOIb30BAHUEM CMBICIOBOM OMOPBI:
HaBOJIAIIIME BOIIPOCH! /WU aJiTOPUTMAa YUEOHBIX ACUCTBUH).

[Tosp30BaTbCA NMpHU3HAKAMH PAaBEHCTBA TPEYTOJBHUKOB, HMCIIONB30BaTh NPU3HAKA M CBOMCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a]1au.



[IpoBOIUTH TOKA3aTEIbCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEJIUAHBI,
NPOBEAEHHOW K TUIOTEHY3€ MPSMOYTOJIBHOTO TPEYTrOJbHUKA, B PEHICHUU T'€OMETPUUYECKUX
3a/1a4 (C UCIIOIB30BAHUEM 3PUTEIHHOM HATTISAHOCTH /WA BepOAIBHON OTIOPHI).

OnpenensTh NapauIETLHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CEeKyIiasl.
Onpenenars napauiebHOCTh MPSIMBIX C MOMOIIBI) PaBEHCTBA PACCTOSTHUM OT TOYEK OIHOM
IIPSIMOM 10 TOYEK JAPYroy IpsiMOil.

PemaTe 3amaun Ha KieTyaTon Oymare.

[IpoBoAWTH BBIYMCICHUS W HAXOAWTHh YHUCIOBbIE W OyKBEHHBIC 3HAUCHHUS VIJTIOB B
FeOMETPUYECKUX  3aJayaX C  HCIOJb30BAHHMEM CYMMBI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IPH TMEPECCUYCHUU IBYX MapaUICTbHBIX
NpsAMBIX CEKyIllel. PemaTe npakTuyeckue 3a1aun Ha HaXO0XKJICHUE YTJI0B.

WNmets npeacTaBiaeHue O MOHATHE TEOMETPUUYECKOT0 MECTA TOUCK.

@opMynMpPOBATh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYXKHOCTH,
MOJIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOKWCTBA ITPU PEUICHUH 3a7a4.
OpueHTUpoBaTbCsi B IMOHATUAX: OINHUCAHHAS OKOJIO TPEYroJbHUKA OKPYKHOCTb, LIEHTP
OMHMCAaHHOUN OKpyx)HOCTH. OmeprupoBaTh Ha 0230BOM ypOBHE (paKTaMHU O TOM, YTO OMCCEKTPHCHI
YIJIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO CEPEANHHBIE MEPIIEHIUKYISAPbI
K CTOPOHAM TPEYroJIbHUKA MEPECEKAOTCS B OHOU TOYKE.

OpueHTUPOBAThCS B MOHATHUSAX U ONIEPUPOBATH Ha 0A30BOM YpOBHE: KacaTeabHas K OKPYKHOCTH,
TeopeMa O MePHEHANKYIISIPHOCTH KacaTeJIbHOW U paJinyca, MPOBEIEHHOTO K TOYKE KacaHUsI.
NmeTs nipeacTaBiieHUe O MPOCTEUIINX T€OMETPUUECKUX HEPABEHCTB, X MPAKTUYECKOM CMBICIIE.
[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TTIOMOILBIO IIUPKYJIS U TUHEHKH.

8 KUIACC

Pacrio3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBbHUKOB, HMX OJJIEMEHTHI, IOJb30BAThCS HX
CBOWCTBAMH IIPH PEIICHUH T€OMETPHUECKUX 3a]1ad.

OpueHTUPOBAaThCS B MOHSATHU — TOYKHU TEPeCceUYeHUs MeTuaH TPeyroibHUKa (IEHTpa Macc) B
peIIeHnH 3a/1a4.

Bnaners moHATHEeM cpeAHEW JNMHUU TPEYroibHUKA M TPAleluy, MPUMEHSITh UX CBOHCTBA MPHU
peIIeHNH TPOCTEHIINX TeOMeTpUYecKnX 3anad. Vimers mpezacraBieHue o teopeme Daneca u
TEeopeMe O MPOMOPIIMOHANBHBIX OTpPE3Kax, MPUMEHSITh UX JIJIS PeUIeHHUs MPaKTHUYECKUX 3aaay (¢
OIMOPOM HA 3pUTENBbHYIO HaIJITHOCTH).

[TpuMeHsTh PU3HAKU TTOI00US TPEYTOIHHUKOB B PEIICHUH HECIOXKHBIX T€OMETPUUYECKUX 3a/1ay.
[Tonw3oBatbest Teopemoii [Tudaropa mi1st pemeHusi TeOMETPUIECKUX U MPAKTUIECKHUX 3a/1a4.
Bnagerp mnoHATHAMH CHHYCa, KOCHHYyCa M TaHT€HCA OCTPOTO yria MpsSMOYTOJIbHOTO
TpeyrojabHUKa. [l07h30BaThCS STUMHU TOHATHSAMH IS PENICHHS MPAKTHYCCKHX 3anad (mpH
HEOOXOIUMOCTH C OMOPOIl Ha aITOPUTM MIPABHIIA).

Beruncisate (pa3nmuuHbiME crioco0amMu) (C OMOpoM Ha CNPaBOYHYH HH(OpPMAIMIO) TIIOIIAIb
TPEYrojibHUKa W IUIOMIAAHM MHOTOYIONbHBIX (Guryp (moab3ysach, Tae HEOO0XOIUMO,
KaTBKYJIATOpOM). [I[pUMEHSTE MOTYyICHHBIE YMEHUS B IPAKTHUCCKUX 3a][a9ax.

Brageth MOHSATHUSMU BOUCAHHOTO U IIEHTPAIBHOTO YyIJIa, UCIOIB30BaTh TEOPEMBI O BIIMCAHHBIX
yIiIax, yriax Mex.1y XopAaMu (CeKyIIUMH) B YTIIe MeXAY KacaTeIbHON U XOpJ0H MPU PEeIICHUN
MPOCTEHIIINX T€OMETPUIECKIX 3a/1ad.

Brnajgerp TOHSATHEM ONHMCAHHOTO YETHIPEXYTOJIBHUKA, TPHMEHSITh CBOWCTBA OIMCAHHOTO
Y4eThIPEXYTrONbHUKA MIPU PEIICHUN MTPOCTEHIINX 3a/1a4.

[TpuMeHSTHh TONTyYeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHUECKHUE MOJENH IS 3a1ad
pealbHOM KU3HU M TPOBOJUTH COOTBETCTBYIOIIUE BBIYHCICHUS C TMPUMEHEHUEM IMOA00HS U
TPUTOHOMETPHH (TIOJB3YACH, TJI€ HEOOXOIUMO, KATBKYIISITOPOM).

9 KVIACC
3HaTh TPUTOHOMETpUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOAUTH C MX MOMOILIBIO pa3IU4yHbIC



AJIEMEHTHl MPSMOYIOJBHOIO TPEYroJbHUKA («PEUIEHHE MPSMOYIOJbHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KAJIBKYJIATOPA) JJIMHBI M YTJIbI 17151 HETAOJUYHbIX 3HAUEHUH.
[Tonp3oBaTbest GOpMyNIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIAECTBOM IS
HaXOXXJEHHUS COOTHOLIEHUH MEXIy TPUIOHOMETPUYECKMMHU BeJIMYMHAMU (C OHOpoH Ha
CIIPaBOYHYIO WH()OPMAIIHIO).

Hcnonb30BaTe TEOpEMbl CHHYCOB M KOCHHYCOB [UIl HAaXOXKIEHUS Pa3JIUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pPELIEHHE TPEYroJbHUKOB»), NPUMEHATh MX IPU PEIIEHUU MPOCTEHIINX
reOMEeTPUUECKUX 3a/1ay.

Bnaners mousTHsAMH TIpeoOpa3zoBaHMs 1MOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBarbes cBoOiicTBaMU 110100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYMCIATH AJIUHBI U
HAXOJUTh YIIIbI Y OJOOHBIX (HUTYp (10 anropuTMmy yueOHbIX aeicTBuif). [IpuMeHsTh cBoicTBa
noao0usi B MPaKTHYECKUX 3ajadax. YMeTb IPHUBOAUTH HpPUMEpPbl MOAOOHBIX GUIYp B
OKpPY’KaloIlleM MUpE.

[Tonp3oBaTbess TeopeMaMu (MO BU3YalbHOW ONOpPE) O MPOU3BEICHUU OTPE3KOB XOpHA, O
IIPOU3BEIEHNHU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUM U (PU3NYECKUI CMBICI, IPUMEHATh UX
B PCUICHWU TEOMETpHUYEeCKHX M (usmyecknx 3amad. [IpuMeHSATH CKalsipHOE POU3BEACHUE
BEKTOPOB U1 HAX0XKJCHUS JUIUH U YTJIOB.

[Tosb30BaThCs METOIOM KOOPJAUHAT HA MJIOCKOCTH, IPUMEHSTH €r0 B PEILIEHUN F€OMETPUUECKUX
U NIPaKTHUYECKUX 3ajiau.

Brnagerp mNOHATUSMU NPaBWIBHOIO MHOTOYTIOJbHHUKA, JJIUHBI OKPYXHOCTH, JUIMHBI JYT'H
OKPYXHOCTU M PaJMaHHON Mephl yrila, yMeTh BBIYMCIATH IUIOMIAJb Kpyra M €ero uacreu (c
OMOpOil Ha crpaBOYHYI HHpOpManuio). [IpuMeHSATh MONydeHHBIE YMEHHS B MPAKTUYECKHX
3ajjayax.

Haxomute ocu (WM UEHTpbI) CUMMETpUU (UTYp, NPUMEHATh JBHM)KEHUS IUIOCKOCTH B
IIPOCTEHIINX CITydasX.

[TprMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYeCKHWe MOJAENH Ul 3ajad
peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHMS C NPUMEHEHHEM Moao0us u
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIB3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).

IIJIAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM
PABOYEH ITPOI'PAMMBI KYPCA «BEPOSAITHOCTb U CTATUCTHUKA (1O
I'oJAM OBYYEHMUA)

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «BeposTHOCTh M cTaTUCTHMKa» B 7-9 Kiaccax
XapaKTEPU3YIOTCS CIEAYIOIUMHA YMEHUSIMH.

7 KJIACC

YuraTh HHPOPMALIKIO, TIPEICTABICHHYIO B Ta0MUIaX, Ha AMarpaMMax; MpeaCcTaBisaTh JaHHbIE B
BUJE TaOJIML, CTPOUTH JUarpaMMmbl (CTOJOMKOBBbIE (CTONOYATHIE) M KPYTOBBIE) IO MaccHBam
3Ha4YeHUH (C UCTIOIb30BaHUEM 3PUTEIHHON HAMIIAIHOCTH /UK BepOabHON OIOPHI).
OnuceiBaTh U MHTEPIPETUPOBATH pealbHbIE YHCIOBBIE JaHHBIC, MIPE/ICTABICHHbIE B TAOIMIIAX,
Ha MarpaMmax, rpagukax.

OpueHTupoBaTbcsl B TIOHATHUAX U ONEPUPOBaTh MMM Ha 0a30BOM YpOBHE: CpeaHee
apupMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHbIIIee 3HAUEeHUs, pa3Max.

HmeTh mpencTaBieHre O clydyallHOM M3MEHYMBOCTH Ha MpUMepax IeH, GU3NYECKUX BEIHYUH,
QHTPONIOMETPUYECKHX JAAHHBIX; UMETh IIPEJICTABICHUE O CTATUCTUYECKON YCTOMUMBOCTH.

8 KJIACC

N3Bnekats ¥ mpeoOpa3oBeIBaTh MH(OpPMANNIO, TPEACTABICHHYIO B BHJIE TaOJHUI], IUAarpamM,
rpaduKOB; MPEACTABIATH JaHHBIC B BHJIE TAOJIUL, TUarpaMM, rpadukos.

OmnuceIBaTh MOCIIE COBMECTHOTO aHAJIM3a AAHHBIC C ITOMOIIBIO CTATHCTHYECKHX ITOKA3aTeINeH:
CpeIHMX 3HAUCHHI U Mep paccenBaHus (pa3Max, TUCIEePCHsl U CTAHJapTHOE OTKIOHEHHE).



HaXO,Z[I/ITI: YaCTOTHl YMCIOBBLIX 3HAUCHHH M YaCTOTHI COGBITI/If/’I, B TOM YHUCJIC TIO pE3yJibTaTaM
U3MepeHuil ¥ HaOIroAeHul (C MCIOIB30BAaHUEM 3PUTEIbHON HArMAAHOCTH W/WIM BepOasbHOM
OIIOPBHI).

HaxonuTh BEpOSTHOCTU CilydyalHBIX COOBITMH B OMNBITAaX, 3HAs BEPOATHOCTH 3JIEMEHTapHBIX
COOBITHI, B TOM 4YMCIE€ B ONBITaX C PAaBHOBO3MOXXHBIMH DJIEMEHTapHBIMH COOBITUAMU (C
UCIIOJIb30BAaHUEM 3pUTENLHON HAMIIATHOCTH U/WUIHA BepOAIbHOM OMOPBI).

HNmets mpencrtaBieHHe O TpapUUecKuX MOJEISX: JEpeBO CIY4YalHOTO SKCIEPUMEHTA,
JarpaMMsl Diiiepa, yMciaoBas npsmasi.

OHGpI/IpOBaTB MOHATHSIMHA Ha 0a30BOM YPOBHE: MHOXCCTBO, ITOAMHOKCCTBO; BbIIIOJHATH
olepalyy HaJ MHOXXECTBAMU: OOBEAMHEHHE, IIepecedyeHue, JONOJIHEHUE; IepPeUUcisiTh
AJIEMEHTBI MHOXKECTB; IPUMEHATh CBOMCTBA MHOKECTB (C UCIIOJIb30BAHUEM BU3YaJIbHOW OTIOPHI).
Hmets npencTaBiieHHe O rpau4eckoM IPeACTAaBICHUE MHOXKECTB M CBSI3€H MeXAy HUMM s
ONHKCAHMs TPOLIECCOB U SBICHMI, B TOM YHUCIIC NPU PEIICHUM 3a1ad W3 JAPYIHX y4eOHBIX
IPEIMETOB U KYpCOB.

9 KJIACC

W3Bnekath W mpeoOpa3oBeIBaTh MH(POPMAIUIO, MPEICTABICHHYIO B PA3IMYHBIX MCTOYHHKAX B
BUJE TaOnWI, auarpamm, rpauKoB; NPEACTaBIATH [aHHbIE B BHJE TaOJHI], IuUarpamw,
rpaduKoB.

Pemare mpocteiimue 3amgayud  OpraHM30BaHHBIM MEepedOpPOM BapHAaHTOB, a TaKXKe C
MCII0JIb30BaHNEM KOMOMHATOPHBIX IPABUII U METOJOB.

Hmets nipeacTaBieHrne 06 onucaTeNbHbIX XapaKTePUCTUKAX JIIsl MACCUBOB YUCIIOBBIX JaHHBIX, B
TOM YHCJIE CPETHUE 3HAYECHUS U MEPBI PACCEUBAHU.

HaxoauTh 4acTOThl 3HAQUEHUW U YaCTOTHI COOBITHSA, B TOM YHUCIE MOJIb3YACh pe3ylbTaTaMHu
MPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUH (C OMOpOi HA CIIPABOYHYIO HH(POPMAIIHIO).

HaxoauTh BEpOSTHOCTU CIyYallHBIX COOBITUN B M3yYEHHBIX OMbBITaX, B TOM YHCIE B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEpUAX MCIBITAHUHN J0 MEPBOro ycnexa, B
cepusiX UCHbITaHUN bepHyIun.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

HmeTh mpenacraBieHHE O 3aKOHE OOJIBIIMX YHUCeN Kak O IPOSBICHUHM 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YHCE B IPUPOJIE U OOIIECTBE.

Conepxanue yueOHoro npeamera «Maremaruka» B 5—6 Kiaccax
S kuaace
IloBTOpEeHue — S yacos.
HartypanbHble yuc/Ia 1 IKajJabl — 12 4
Cucremaruzanusi CBEIEHUI O HATypalbHBIX YHCIAaX MO3BOJSET BOCCTAHOBUTH Y YYaIIMXCS
HaBBIKM YTEHUS W 3alMCH MHOTO3HAYHBIX YHMCEJl, CPABHEHUS HATYpPAIbHBIX YHUCEN, a TaKkKe
HaBbIKM U3MCEPCHHA U ITOCTPOCHHA OTPE3KOB. PaCCManI/IBaIOTCSI HpOCTGﬁIHPIC KOM6PIHaT0pHLIe
3agaud. B xoz1e u3ydeHus TeMbl BBOAATCS MOHATHA KOOPIUHATHOTO JIyda, EAMHUYHOTO OTpe3Ka
U KOOpPJHMHATHI TOUYKU. 371€Ch HauMHaeTcs: (OPMUPOBAHNE TAaKUX BAXKHBIX YMEHHH, KaK YMEHHS
HAuepTUTh KOOPJAMHATHBIM Jyd M OTMETHTh Ha HEM 3aJlaHHble 4YMCcia, Ha3BaTh YHCIIO,
COOTBETCTBYIOIIEE JAHHOMY JIEJICHHUIO Ha KOOPJUHATHOM JIy4e.
Heab: cucTtemMaTu3upoBaTh M O0OOOLIUTH CBEACHUS O HATYPaJbHBIX YHCIaX, MOJy4YE€HHBIE B
HayaJIbHOM 1IKOJIE; 3aKPENUTh HaBbIKU TOCTPOEHUS U U3MEPEHUS OTPE3KOB.
CJ10:keHMe U BBIYMTAHHUE HATYPAJBHBIX YHCeJT — 22 4
Haumnasgs ¢ 23TOif TEeMBI OCHOBHOE€ BHHMMAaHHE YACTIACTCA  3aKPCIUVICHUIO aJITOPUTMOB
apu@MeTHYeCcKux NEHCTBUI HajJ MHOTO3HAUYHBIMHM YHMCIAMHU, TaK KaK OHU HE TOJBKO HUMEIOT
CaMOCTOSITENIbHOE 3HAu€HHE, HO U SBISAIOTCS 0a3od uis (HOpPMUpPOBaHHMS YMEHHH MPOBOIHUTH
BBIUMCJICHUSI C IECATUYHBIMU Ipo0sSMU. B 3Toi Teme HaunHaeTcs anredpandeckasi MOArOTOBKA:



cocTaBlieHMe OYKBEHHBIX BBIPQKCHUU IO YCIOBHIO 3a/lay, pEIICHHE YpaBHEHHM Ha OCHOBE
3aBHCHUMOCTH MEKy KOMIIOHEHTaMHU JEHCTBHIA (CI0KEHHUE U BEIUUTAHUE).

Henanb: 3akpenuTh U pa3BUTh HABBIKU CJIOKEHUS U BBIYUTAHUS HATYPAJIbHBIX YHCE].

YMHOKeHUe U JeJieHre HATYPAJbHBIX uncesa — 27 4

B sToit Teme npoBOAKUTCS 1i€JIEHANIPABIEHHOE PA3BUTUE U 3aKPEIJICHUE HABBIKOB YMHOXEHUS U
JIEJICHHUs. MHOTO3HAuUHBIX 4Hcesl. BBoasTcs moHsTHs KBajapaTta u KyOa uucna. [Ipomomkaercs
pabora mo (HOpPMHUPOBAHHWIO HABBIKOB PEIICHUS ypPAaBHEHWH HA OCHOBE 3aBUCHUMOCTU MEXKIY
KOMIIOHEHTaMu JelcTBUi. Pa3BuBaloTCA yMeHHs pelaTh TEKCTOBBIE 3aqaud, TpeOyIolue
MMOHUMAaHUS CMBIC]Ia OTHOIICHUH «OOJIbIIe Ha... (B...)», «MEHBIIE Ha... (B...)», a TAKXKE 3a/a4u
Ha UW3BECTHBIC YYaIMMCS 3aBUCUMOCTH MEXAY BEIUYMHAMHU (CKOPOCTHbIO, BpPEMEHEM U
paccTosiHuEM; IIeHOM, KOJMYECTBOM M CTOMMOCTBIO TOBapa M [p.). 3aJauyd peuaroTcs
apudmernueckuM crocodboMm. [Ipu pemieHHE ¢ TIOMOIIBIO COCTABJICHHS YpPaBHEHUH Tak
HA3bIBAEMBIX 3a/1a4 HA YACTH Y4YalllMecs BIEPBHIC BCTPEUAIOTCS C YPABHEHUSIMH, B JIEBYIO YacTh
KOTOPBIX  HEU3BECTHOE BXOJIUT JBaXIbL. PemieHwio Takux 3a7ad  MPEIIIeCTBYIOT
peoOpa3oBaHs COOTBETCTBYIOMINX OYKBEHHBIX BBIPAXKCHHIM.

Heab: 3akpenuTh U pa3BUTh HABBIKK apU(PMETHUECKUX NEHCTBUI C HATypaJbHBIMH YHCIIAMU.
Inomaau u 00bembl - 12 4

[Ipu wu3yueHUM TeMBbl ydaiuecss BcTpevaroTcss ¢ (opmymnamu. HaBblku BBIYUCIEHHUS IO
dbopmynamM oTpabaTHIBAIOTCS MPU PEHICHUH T'€OMETPUYECKUX 3a7ay. 3HAYMTEIIbHOE BHUMaHUE
yaensiercs: pOPMUPOBAHUIO 3HAHUI OCHOBHBIX €IMHUI] U3MEPEHHS M YMEHUIO IEPEUTH OT OJTHUX
€IMHUI] K IPYTUM B COOTBETCTBUU C YCIOBUEM 33/1aUH.

Heab: pacmiupuTh NPEICTABICHUS YYallUXCsl 00 HM3MEPEHUH T€OMETPUYECKUX BEJIMYUH Ha
npUMepe BBIYUCIICHUS TUIONIaield 1 00bEeMOB U CUCTEMAaTU3HPOBATh U3BECTHBIC UM CBEICHUS O
eMHUIIAX U3MEPEHUSI.

OObIKHOBeHHBIE ApOo0U — 24 4

B nanHO#l TeMe wH3ydarOTCSi CBENCHHMS O JPOOHBIX YHCIAX, HEOOXOJUMBIE [JIsi BBEIACHUS
necaTHUHbIX ApoOed. Cpemu (QopMHpyeMbIX YMEHH OCHOBHOE BHHMMAaHHE JOJDKHO OBITh
MIPUBJIEYCHO K CPABHEHUIO IPOOEH C OIMHAKOBBIMU 3HAMEHATEISIMU, K BBIICJICHUIO TIEJI0N YacTH
yrcna. C MOHMMaHUEM CMbICHA ApOoOU CBSI3aHBI TPU OCHOBHBIE 33/1a4d Ha JPOOH, OCO3HAHHOTO
pelieHust KOTOPBIX BAXKHO TOOUTHCS OT yYaIUXCS.

Heab: MO3HAKOMUTH YYAIIUXCS C TOHATHEM JApoOM B 00BEME, TOCTATOYHOM JJIsi BBEIACHHS
JECATHYHBIX APOOEH.

JMecsaTuunbie 1poou. CioxxeHne U BbIYMTAHUE JeCATUYHBIX Apodeii — 16 u

[Tpu BBemeHUU NECATHUYHBIX ApoOel BAKHO JTOOUTHCSA y YYAIIUXCS YETKOTO IMPEACTaBICHUS O
JNECATUYHBIX pa3psiiax pacCMaTpUBAEMbIX YHCEJ, YMEHHWM YHTaTh, 3alUCHIBaTh, CPAaBHUBATH
necsatTuuHble apoOu. [lomuepkuBasi CXOACTBO MNEWUCTBUU HaJ ACCITHUYHBIMU JIPOOSMH C
JNEUCTBUSIMU HAJl HAaTypaJIbHBIMH YHUCJIAMH, OTMEYAETCs, YTO CJIOKEHWE JCCSITHYHBIX TpoOei
MOAYUHSIETCS TEPEMECTUTEIILHOMY M codeTaTelibHOMY 3akoHaM. OmpeneseHHOe BHUMaHUE
yAeNAeTcsl PElICHHI0 TEeKCTOBBIX 3a7ady Ha CJIOKEHHE M BbIYMTAHUE, JaHHBIE B KOTOPBIX
BBIPOKEHBI JCCATHYHBIMH JpoOsmu. [Ipym m3ydeHWM orepanuy OKPYIJICHHS YHCiia BBOJIUTCS
HOBOE TIOHATHE — «IIPHOIMHKEHHOE 3HAUEHUE UYMCIIa», OTPa0daThIBAIOTCS HABBIKA OKPYTICHHS
JECATUYHBIX IpoOei 10 3aIaHHOTO JECATUYHOTO pa3psiia.

Heab: BeIpabOTaTh YMEHUS YUTaTh, 3aMUCHIBATH, CPABHUBATH, OKPYIIISATH NECATHYHBIE APOOH,
BBITIOJTHSITH CJIOKEHUE M BBIYUTAHUE JECATUIHBIX APOOCH.

YMHOKeHUe U JeJieHre JeCITUYHBIX Apoleil — 24 4

OCHOBHOE BHUMaHUE MPUBJIEKACTCS K AJITOPUTMHUECKON CTOPOHE paccMaTpPUBAEMbIX BOIIPOCOB.
Ha HecnoxHbIX mnpuMepax oTpadaThIBAacTCsl MPaBMUIO IOCTAHOBKM 3allTONl B pe3ysbTaTe
nercteust. KpoMe Toro, mpooiikaeTcsi pellieHne TEKCTOBBIX 33]a4 C JJAHHBIMU, BbIPaKEHHBIMU
JNECATUYHBIMH JIpo0siMu. BBoauTcs moHsATHE cpeaHero apupMeTHYECKOrO0 HECKOIbKUX YHUCEIL.



Ilesab: BbIpabOTaTh YMEHUS YMHOXXaTh U JIEIHUTh JIECATUYHBIE JPOOH, BHIMOIHATH 3a/aHUS Ha
BCE JICHCTBUA C HATypaJIbHBIMU YHUCIIAMU M JECSITUYHBIMU JPOOSIMHU.

HNHcTpyMeHTHI A7 BBIYUCICHNH U n3Mepenuii — 17 4

VY ygammxcsi BaXXKHO BbIpa0OTaTh coAepkKaTelbHOE IOHUMAaHNE CMbICIIa TEPMUHA «IpolieHT». Ha
JTOM OCHOBE OHHM JOJDKHBI HAy4UTbCA peliaTh TPU BULA 3a4a4 HAa IPOLEHTHI: HAXOIUThb
HECKOJIBKO MPOLEHTOB OT KaKON-IMOO BEJIMYMHBL, HAXOAUTh YHUCIIO, €CIM U3BECTHO HECKOJIBKO
€ro IpOLEHTOB; HAXOAWUTb, CKOJIBKO IIPOLIEHTOB OJHO YHCIO COCTABIIET OT JPYyroro.
[Tponomxkaercss paboTa 10 pacro3HaBaHUIO U U300PaXKEHUIO U reoMeTpudeckux ¢uryp. Baxuo
yIeIUTh BHUMaHUE (POPMUPOBAHUIO YMEHUI MIPOBOIUTH U3MEPEHUS U CTPOUTH YIibl. KuToBbIE
JUarpamMmbl JTalOT TPEACTABIEHUS Y4YalUMCS O HarisigHOM M300pak€HUU paclpeesieHus
OTJEJIbHBIX COCTaBHBIX YacTel Kakoi-HUOYyIb BENMUYMHBI. B ynpaXHEHUsX cieayeT IIHPOKO
UCTIOJIb30BaTh CTAaTHCTUYECKUN MaTepuall, MyOJIMKyeMbld B ra3erax W XypHajax. B kiacce,
00€CIeYeHHOM KaJIbKYJIATOpaMH, MOYKHO HAyYHUTh IIKOJIbHUKOB UCIOJIb30BaTh KAIBKYIATOP IpU
BBITTOJIHEHUH OTJICJIBHBIX apU(PMETUIECKUX IEHCTBHH.

Heab: chopmupoBaTh yMeHHs pellaTh NpPOCTEHIINE 3aJaud Ha IPOLEHTHI, BBINOIHATh
U3MEPEHHE U ITIOCTPOCHUE YTIIOB.

IHoBTOpenue — 11 u

Heasn: IloBropenue, o6oOLIeHNEe U CHUCTEMaTH3alUsl 3HAHWM, YMEHMH M HaBBIKOB 3a Kypc
MaTEMaTHKH 5 Kilacca.

YyeOHo-TeMaTHYECKHI IJIAH 10 MAaTeMAaTHKe 5 KJjace

Ne paznen | HaumenoBaHue pa3iesioB U TeM KosmuectBo | KotmuecTBo
a 4acoB KOHTPOJbHBIX
pador

1 IToBTOpEHNE 6 1

2 HatypanbHble uncna u nKaibl 18 1

3 CrnoskeHue ¥ BBIMMTAHWE HATYPAJIbHBIX YUCEI 20 2

4 YMHOKEHUE U IeJICHNE HATypaJIbHbIX YUCEIl 21 2

5 IImomanu 1 00BLEMBI 15 1

6 OOBIKHOBEHHBIE IPOOH 26 2

7 Cno)keHHe ¥ BRIYUTAHUE JECATUIHBIX ApoOeit 13 1

8 YMHOKEHUE U JIeJICHHEe JECSITUUHBIX Apobei 25 2

9 WHcTpyMeHTHI AJ1 BBIUKMCICHUHN U U3MEepeHuil 15 2

10 [ToBTOpEHME Kypca MaTeMaTUKH S Kjacca 11 1
HUTOIO: 170 15
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