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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamma mo MareMaTwke Hjsi OOy4alolUXcsi C 3aJepiKKOi
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIEro
oOpa3oBaHusl TOATOTOBJIEHA Ha oOcCHOBe @DenepalbHOTO TOCYJAPCTBEHHOTO
0o0pa30BaTeNIbHOTO CTaHJAapTa OCHOBHOrO oOmiero o6OpaszoBanus ([Ipukas
Munnpocsemienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBoM  toctuiiuu  Poccuiickoit  ®enepanun  05.07.2021 1., per
Homep 64101) (manee — ®I'OC OOO), [IpumepHOI aganTUPOBAHHON OCHOBHOM
oOpa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIET0 0Opa30BaHMs OOYYAIOIIUXCS C
3amepkkor ncuxudeckoro passutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoi
pabodeil mporpaMMbl OCHOBHOIO  OOINEro OOpa3oBaHHMs MO  MPEAMETY
«Maremaruka», [IpumepHON IpOrpaMMbl BOCIIMTAHHMS, C YIETOM PACIpPENEIICHHBIX
Mo  KjaccaM  MpOBEpsieMbIX  TpeOOBaHMM K  pe3ylbTaTaM  OCBOCHHS
AnanTUpOBaHHON OCHOBHOH 0Opa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOILIErO
o0Opa3oBaHusl OOYyYaroIIMXCsl C 3aJEpXKKOW INCUXUYECKOro pazBuTHs. B paboueit
MpOrpaMM€E YYTEHBI UJIEU U TOJIOKEeHUsT KOHIlenuu pa3BUTUS MareMaTH4eCKOTO
oOpazoBanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTUKA y4e0HOro npeamera «MareMmaTuka

VYuebubiii mpeamer «MaremaTuka» BXOJUT B MPEAMETHYIO 00JacThb
«Maremaruka u uHpopmatuka». OH crOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KyJABTYpPhl M JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUS I0JIb30BATHCS
aNIrOpUTMaMHU, a TAKXKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOy4varomuxcss ¢ 3[IP. Y4eOHBIM mnpeameT pa3BuBaeT
MBIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpaxeHHe, (PyHKIHOHAIBbHYIO T'PaMOTHOCTD,
YyMEHHUSI BOCHPUHMMATh M  KPUTUYECKH  aHAIM3UPOBaTh  HMHQOpMAIHIO,
MPENICTABICHHYIO B Pa3UYHBIX (hOpMax.

OOyueHue mareMaTHke Ja€T BO3MOXKHOCTH pa3BHBaTh y OOY4aIOLIUXCS C
3I1P TOYHyIO, panMoOHAIBHYI0 W HH(POPMATHUBHYIO pEYb, YMEHHE OTOHpATh
HauOosee MOAXONAIINE S3bIKOBbIE, CUMBOJIMYECKUE, TpapUuecKue CpeicTBa AJs
BBIPAXKEHUS CYK/ICHUHN U HAIJISITHOTO UX MPEICTABICHUS.

Heob6xoaumbpiM KOMIOHEHTOM OOIIIEH KyIbTYPhl B COBPEMEHHOM TOJIKOBAHHUH
ABJI€TCST OOLIee 3HAKOMCTBO C METOJAaMHU IO3HAHUS JIEWCTBUTENIBHOCTH,
NPECTaBICHUE O MpPEAMETe M METoAaX MaTeMaTHKW, MX OTIWYUI OT METOJ0B
JPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHUS
MaTeMaTHKU JUIsl PELIEeHUsT HAay4yHbIX M MPUKIAIHBIX 3aaad. Takum oOpazowm,
MaTeMaTU4ecKoe 00pa3oBaHWE BHOCUT CBOM BKJIaa B ¢GopMUpOBaHUE OOIIeH
KYJBTYPBI YEJIOBEKa.

W3yueHrne MaTeMaTUKHU TaKXe CIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
YEeJIOBEKa, MOHMMAHUIO KPacoThl M U3SIIECTBA MAaTEMaTHYECKUX PaCCYKICHHIM,
BOCHPUATUIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UI€U CUMMETPHH.

[Iporpamma oTpaxaeT coaepkanue oOydeHus mpeamery «Marematukay c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyvaronuxcst ¢ 3IIP.
OBnagenune ydeOHbIM mpeamMeToM «MaremaTtukay MpeACTaBISeT ONMPEICICHHYIO



crnoxxHocth A yuyamuxces ¢ 3I1P. V obyuatomuxcs ¢ 3I1P nanbonee BbIpaskeHbI
OTCTaBaHUS B PAa3BUTHHM CIOBECHO-JIOTMYECKUX (POPM MBIIUICHUS, [MO3TOMY
abCTpaKTHbBIC U OTBJICUYCHHbIE KATETOPUH UM TPYAHOJOCTYIIHBI. B TOXe BpeMs rnpu
CHeUaIbHOM 00yYE€HUU 00YyYarolecs MOTYT BBITIOJIHSTH 3aJJaHUs 110 AJITOPUTMY .
OHH BOCHPHUMMYHUBBI K TOMOIIM, MOTYT BBIIIOJIHUTH IMEPEHOC HA AHAIOTUYHOE
3aJlaHi€ YCBOEGHHOIro croco0a pemieHus. CHUKEHUE Pa3BUTHUS MBICIUTEIbHBIX
omnepaluil M 3aMEIJICHHOE CTAHOBJIICHUE JIOTHMYECKUX JEHCTBUM MPUBOIAT K
HEJIOCTATOYHOM  OCMBICIICHHOCTH  COBEPINAEMBIX  Y4YEOHBIX  JEUCTBUU. Y
oOyJaromuxcs 3aTPyAHEHbI CUETHbIE BBIYUCICHHUSA, MPOU3BOJUMBIE B yme. B
NUCBMEHHBIX BBIUMCICHUSAX OHU MOTYT MPOMYCKAaThb OJUH W3 IMPOMEKYTOUHBIX
maroB. IIpu pabore ¢ 4YMCIOBBIMH BBIPAKEHHUSIMH, BBIYMCICHHUEM HMX 3HAYEHUS
MOT'YT HE€ YJIEp)KHBaThb NPABUIBHBIA NOPSAOK naeucTBud. llpm ynpomienun,
npeoOpa3oBaHny BhIpakeHu ywammecs ¢ 3[IP He Moryr camMoCTOSTEIbHO
MPUHATH PEUIEHUE O MOCIEA0BATEIbHOCTU BBINIOJIHEHUS AciicTBU. KOHKpEeTHOCTH
MBIIUICHUSI OCJIOXKHSIET YCBOCHUS HaBbIKAa PELICHUS YPAaBHECHHI, HEPABEHCTB,
CUCTEMBbI ypaBHEHHI. VIM ManogocTynHo coBeplieHne 00paTUMbIX ONepaluii.

Husknii  ypoBEeHb pa3BUTHs JIOTUYECKHX OIEpaluid, HEIOCTaTOYHAs
O00OOLICHHOCTh MBILUICHHUS 3aTPYAHSIIOT H3yuyeHue TeMbl «DYHKIMW»: MpH
ONpeneNeHN (PYHKIMOHAIBHONM 3aBUCHUMOCTH, IpPH ONUCAaHUM TpauuecKoi
CUTyalldud, HCIOJb3ysl T'€OMETPUUECKUH, anreOpanueckuid, (pyHKIIMOHAIbHBIHI
a3bIku. Hepenko ywaniuecs He BUASAT pa3HULBI MEXAY OO0JACThIO ONpENeNeHUs
(GyHKUIHMU U 00JIaCTHIO 3HAYEHUM.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTAMU O(OPMIIEHHSI KPATKOW 3aIluCH,
NPOBENCHHUS]  aHAM3a  YCJIOBHMS  337aud,  BBIJCJICHHUS  CYLIECTBEHHOTO.
Oo6yuaronuecs ¢ 3IIP 3arpyassioTcs caenarh yMO3aKJIIOYEHHUE OT OOIIero K
YaCTHOMY, HEPEJIKO BBIOMPAIOT HEpalUMOHAIbHBIE CIIOCOOBI PEIIeHUs, WHOTIA
OrpaHUYMBAIOTCA MAHUITYJISIHUSMHA C YUCIIAMH.

[Ipu wu3yueHun reomeTpuueckoro wMarepuaina oOydaronuecss ¢ 3IIP
CTAIKUBAIOTC € TPYAHOCTBIO  JENATh JIOTMYECKUE  BBIBOABI, CTPOUTH
NIOCJIEIOBATENbHBIE  paccykaeHus. HenpouyHele 3HaHHWA OCHOBHBIX TEOPEM
reOMETpUM TPHUBOJUT K OMMOKaM B PEIIEHUH TEOMETPUYECKUX 3ajad.
OOyuaromuecs MOTYT IOAMEHUTH (POPMYITy, HEIPABUIBHO MPUMEHUTH TeopeMy. K
Cepbe3HbIM OLIMOKaM B pEIIeHWH 3ajad NPUBOAST HEJOCTaTOUYHO pa3BUTHIC
POCTPAHCTBEHHBIE Mpe/IcTaBIeHUs. VIM CI0KHO BBINOJHUTH YEPTEK K YCIOBHIO,
B IIUCbMEHHBIX pabOTaX OHU HE MOTYT MIPUBECTU OOBICHEHHUE K UEPTEKY.

ToyHOCTH 3allOMMHAHUA W BOCIPOM3BEIEHUS y4eOHOTO MaTepualia
CHW)KEHBI 110 MPUYUHE CIa00CTH MHECTUYECKOM NEATEIbHOCTH, CYKEHUsI 00bema
namatu. OOyuarouumcsi ¢ 3IIP TpeOyercss Oosnbllie BpeMEHU Ha 3aKperjieHue
MaTepuaa, akTyaau3alns 3HaHUM 10 ONope MPU BOCIPOU3BEACHHH.

Jis  mpeonoyieHus TPYIHOCTEW B HW3YYeHMHM Y4YeOHOTro IMpenMera
«Marematuka» HeoOXxoawma ajanTanus o0beMa M XapakTepa Y4eOHOro
MaTepuana K IO3HAaBaTEJIbHbIM BO3MOXHOCTAM ywammxcs c 3IIP. Crnepyer
y4eOHBII MaTepuasn MPEnoJHOCUTh HEOONbIIMMHU MOPLUUAMHU, YCIOXKHSIS €ro
MOCTENIEHHO, M3bICKUBATh CMOCOOBI aJanTaldyd TPYAHBIX 3aJaHui, HEKOTOpbIE
TEMbl J1aBaThb KAaK O3HAKOMUTENIbHBIC; MCKJIIOYaTh OTHEJIbHBIE TPYAHBIC



JI0KAQ3aTeNbCTBA; TEOPETUUECKUN MAaTepual PEKOMEHIYETCsl M3ydaThb B MPOLECCE
MIPAKTUYECKON JEATEIbHOCTA IO pelieHuio 3aaad. OpraHndyeckoe €IMHCTBO
MPAKTUYECKOM M YMCTBEHHOM JEITEILHOCTH y4YalluXCid Ha YpOKax MaTE€MaTUKH
CIIOCOOCTBYIOT IpOYHOMY U CO3HATEIbHOMY  YCBOEHHIO 0a3HUCHBIX
MaTEMaTUYECKUX 3HAHUWA U YMECHUU.

Hesn 1 3axa4u n3y4ennst yueOHoro npeamera «MareMaTuka
[TpuoputeTHbIME yenamu 00ydeHHs] MaTeMaTUuKe B 5—9 Kiaccax sIBISIFOTCS:

* (QopmupoBaHHUE [EHTPATHHBIX MAaTEMaTHUECKUX MOHATHI (YUCIIO, BEINYNHA,
reomeTpuyeckas  ¢Gurypa, TEpEeMEHHas, BEPOSITHOCTb,  (PYHKIHNA),
00ecreynBaroIuX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTH4YECKOTO
oOpazoBanus ooyuaromuxcs ¢ 3I1P;

* moxaseneHue oOywatonmuxcs ¢ 3[IP Ha mocTtymHOM mjii HMX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MATEMAaTHKUA U OKPYXAKOIIET0 MUpa, IOHUMaHUE
MaTeMaTHKU KaK 4YacTHU OOLLIEeH KYJIbTYphl YEJIOBEUECTBA;

" pa3BUTHE MHTEJUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaroIuxcs ¢
3IIP, mo3HaBaTEIbHOM  AKTUBHOCTH,  HCCIENOBAaTEIbCKUX  YMEHUU,
KPUTUYHOCTH MBILLUJICHUS, HHTEpECca K U3yYCHHUIO MaTeMAaTHKH;

* (QopmupoBaHue (YHKIIMOHAIBHON MaTeMaTH4YE€CKONM I'PaMOTHOCTH: YMEHHUS
pacrno3HaBaTh MpPOSBICHHUS MareMaTMYeCKUX IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEANBHBIX JKU3HEHHBIX CUTYyalMsX W NPHU H3YYCHUU
OpyrMX  y4eOHbIX  NpPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEW, (POPMYIUPOBATh UX HA SI3bIKE MAaTEMATUKU U CO3/1aBaTh
MaTeMaTUYECKNE MOJENH, MPUMEHATh OCBOEHHBI MaTEMAaTUYECKUN aIapar
JUISl pELIEHUs NPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, WHTEPIPETUPOBATh U
OILICHUBATH IMOJTYYECHHBIEC PE3YJIbTATHI.

JlocTikeHne 3THX 1enel o0ecrneunBaeTcs pelieHueM CIEaYIOIUX 3a0ay.:

= ¢opmupoBare y oOyuarommxcs ¢ 3IIP HaBbikm ydeOHO-TO3HABATEILHOU
JESITeIbHOCTH: TJIaHUpOBaHHE paOOThl, MOUCK pPALMOHAIBHBIX NyTed ee
BBIITOJIHEHUS, OCYILIECTBIEHUS] CAMOKOHTPOJIS;

" CcrnocoOCTBOBaTh HMHTEJUIEKTYaJIbHOMY pPa3BUTHIO, (POPMHUpOBATH KauyecTBa,
HEOOXOAMMBbIE YEJIOBEKY JiJIsi MOJHOLIEHHOM JKM3HM B COBPEMEHHOM
oOlIecTBe, CBONCTBEHHbIE MAaTEMaTHMYECKOW JESTeIbHOCTH: SCHOCTH H
TOYHOCTH  MBICIIM, HHTYWLHMH, MPOCTPAHCTBEHHBIX IPEACTABICHUM,
CIOCOOHOCTH K MPEOJ0JIEHUIO TPYAHOCTEM;

* (GopMHUpOBaTh KIIIOYEBHIE KOMIETEHIIMM YYAIlUXCS B pamMKax MPEIMETHOU
oOnactu «MaremaTrka 1 HHPOPMaTHKay;

" pa3BUBATH MOHATUIHOE MbILLIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJISATh KOPPEKIUIO MO3HABATEJIbHBIX MPOLIECCOB OOYYaIOIIUXCS C
3I1IP, HeOOXOAUMBIX AJIE OCBOCHMSI TPOrPaMMHOTO MaTepuaja 1o yueOHoMy
IpeaMETY;

" [peaycMarpuBaTb ~ BO3MOXKHOCTh  KOMIIGHCALlUM  OOpa30BaTENIbHBIX
1e(UIMTOB B OCBOECHUHU MPEAIIECTBYIOIIETO MPOrPaMMHOIO Marepuana y
oOyuatomuxcs ¢ 3[1P 1 HemoCTaTKOB B X MaTEeMaTHYECKOM Pa3BUTHUH;

* chopMHUPOBATH YCTOMUUBBIA HHTEPEC YUALTUXCS K TIPEIMETY;



" BBIABIATH U PA3BUBATh MATEMATUUECKUE U TBOPUECKHUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUHU COAEPKaHUS Kypca MaTeMaTuku B 5-9 knaccax: «Hucna u
BBIUUCIEHUS», «Anredpa» («Anredpanyeckue BBIPAXKEHUA», «YpPAaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «leomerpus» («leomerpuueckue ¢Gurypsl U ux
cBoiicTBa», «l3MepeHue TeOMETpUYECKUX BEIMYUH»), «BepodarHocTts u
CTaTUCTUKA». JlaHHBIE TMHUYU PA3BUBAIOTCS MAapaJJIENIbHO, KaXk/1asi B COOTBETCTBUU
C COOCTBEHHOW JIOTUKOM, OJIHAKO HE HE3aBUCHUMO OJHAa OT JPYroil, a B TECHOM
KOHTaKTe W B3auMoneicTBuu. Kpome 13Toro, ux oOObEOUHSET JIOTUYEeCKas
COCTAaBIISONIAs, TPAJAMIMOHHO TPHUCYIAs MaTeMaTHKe U TMPOHMU3BIBAIOIIASI BCE
MaTeMaTH4eCKUEe Kypchl W cojepxarenbHbie JuHHH. CPopMynupoBaHHOE B
denepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe OCHOBHOTO OOIIEro
oOpa3oBaHus TpeOOBaHHWE «YMETh ONEPUPOBAaTh MOHATUAMU: OIpPEICICHHUE,
aKcuoMa, Teopema, J0Ka3aTeiIbCTBO; YMEHUE PAaCIO3HABaTh WCTUHHBIC M JIOXKHBIC
BBICKa3bIBaHMsI, IPUBOJIUTE IIPUMEPHI U KOHTPIPUMEPDI, CTPOUTH BbICKa3bIBaHUS U
OTPHUILIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaMm, a (OpMUPOBaHUE
JOTHYECKUX YMEHUU paclpelensieTcss MO0 BCeM TrojaM OOy4eHHMsT Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ysbTraTaM
OCBOGHHUsI paboyeil MporpaMMbl, paclnpeneiaéHHbIM MO0 rojgam oOydyeHwus,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIUAIBHBIM
BolpocaMm oOyyaromuecss oOpallajJuch HEOJHOKPAaTHO, 4YTOOBI  OBJAJEHUE
MaTeMaTHIEeCKUMH MOHATHIMHI U HaBBIKAMU OCYIIECTBISUIOCH TOCIEI0BAaTEIbHO U
MOCTYNaTeIbHO, C COOIOICHHEM MPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCH B OOIIYIO CHCTEMY MaTeMaTUIECKUX MPEACTABICHUN 00YJarOIINXCS C
3I1P, pacumpsia u ynyossia e€, o0pa3ysl MpOYHbIE MHOXKECTBEHHBIE CBs3U. OOmme
Henu W3ydeHus ydeOHoro mpeamera «MaremaTukay TpeacTaBiIeHbl B pabodeit
IporpaMMe OCHOBHOTO 00111ero oOpa3oBaHHs.

Oco0enHocT oTOOpa ¥ aJanTanuM Y4e0HOro MarTepuaaa 1o
MaTeMaTHKe

OOyuenue ydeOHOMY mpenMery «Maremaruka» CTPOUTCS Ha CO3JIaHHUH
ONITUMAJIBHBIX YCIIOBUM JJII YCBOCHHS MMPOTPAMMHOTO MaTeprayia 00y4aromuMHCs
c 3IIP. bonsmoe BHuUMaHME yaenseTrcss OTOOpPY Yy4YeOHOro wmarepuaia B
COOTBETCTBHM C MPHUHIIMIIOM JOCTYIMHOCTU TMPU COXpaHEHUH oOIIero 06azoBOro
YPOBHsI, KOTOPBIN JTOJDKEH TI0 COJEPIKAHUIO U 00beMY OBITh aanTUPOBAHHBIM JIJIS
oOyuaronquxcsi ¢ 3I[IP B cooTBeTcTBMM C HUX OCOOBIMH 00pa3oBaTEIbLHBIMU
notpedbHocTsMuU. CrenyeT oOJErYuTh OBJIAJICHUE MAaTepUaioM OOYyYarolIUMUCS C
3I1P mocpencTBOM €ro JeTajbHOTO OOBSICHEHHUS C CHCTEMaTHYCCKUM TIOBTOPOM,
MHOTOKPAaTHOW TPECHUPOBKH B TPUMEHCHWW 3HAHWUH, WCIIONB3YsS IPUEMBI
aKTyanu3aluu (Bu3yajbHas Oropa, aMsaTKa).

[IpumepHass mporpamMma  TpeaycMaTpuBaeT  BHECEHHWE  HEKOTOPBIX
W3MCHCHHI: YMEHBIICHHE O0beMa TEOPETUYECKUX CBEICHUM, BBIHECEHUE
OTACNBHBIX TEM WIM IENbIX pa3lelioB B Marepuaiabl it  0030pHOTO,
O3HAKOMHTEJILHOTO U3yUCHUS.



MN3menenus nporpammsl B 5-9 kiiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMUTENHPHOM IUIAHE PEKOMEHIYETCS M3y4aTh CIEIYIOIIUE TEMBI:
«Pumckas nymepauus», «PaBubie Quryps», «ununap, konyc, mapy», «Kyo»,
«IIpssmoyroneHbIl  mapamienenuneny, «llepememienue 1Mo  KOOpAMHATHOMN
npsaMoity, «Moynb uncnay, «HucnoBsie MPOMEXYTKI»; «MaciTady (n3ydaercs B
kypce «leorpadus»); «M300pakeHre reomeTprudeckux GUryp Ha HEJIMHOBAHHOU
OymMare ¢ WCIOJb30BAaHUEM LUPKYJS, JIUHEHKH, YTOJIbHUKA, TPAHCIOPTHPAY,
«mmaa  okpyxHOocTm», «llmomans kpyra», «llapamnensHbie mnpsMBIEY,
«IleprieHauKyIsIpHBIE IPSAMBIEY, «OceBast U LIEHTpalbHAs CHMMETPUN» (M3ydaeTcs
B Kypce reoMerpuH); «beckoHeuHblE NEPUOJUYECKHE JECATUYHBIE JIPOOU.
JlecaTnuHOe NMpUOIMKEHNE OOBIKHOBEHHOW JpOo0M» (M3y4yaeTcs B Kypce ajreopsbl).

Crnenyer yMEHBIINTh KOJMYECTBO YAaCOB Ha cieAyromue TteMbl: «Pemenne
JOTUYECKUU 3amau», «JlnnHa otpeska», «llkane», «PacnpenenurenbHblid 3aKOH
YMHOXEHUS», «3amuch MPOU3BEACHUS C OYKBEHHBIMH  MHOXHUTEISIMUY,
«Iloctpoenne KOHPUTYypaIuil U3 YacTel NMpSAMON, OKPYKHOCTH Ha HETMHOBAHHOM
u Kjetdaton Oymare», «Jlemutenun wu kpatHbie. [lpusHaku ageamumocTy,
«Haubonpmmii o0 aenuTeNb U HauMeHbIee oOlee KpaTtHoe. JlenmmMocThb
CyMMbl U mpousBeaeHus». «llpuBenenue apoOM K HOBOMY 3HaMEHATENIO»,
«Haxoxk1eHre 4acTi LEeIoro U LENOoro 1o ero 4actw». « OKpyriieHHe AeCATUYHBIX
npobei». «Pemenue 3agad  mepedOpOM  BCEX BO3MOXKHBIX  BapUaHTOBY.
«CocraBiieHre OYKBEHHBIX BBIPaKEHUH I10 YCIOBHIO 3a7aun». BeicBOOOIMBIIHECS
4yachl MOKHO MCIIOJIB30BaTh HA MOBTOPEHKE (B HA4YaJIe ¥ KOHIIE Y4€OHOTO ro/ia), Ha
u3ydeHue HauOoyiee TPYIAHBIX M 3HAUYUMbIX TE€M: B V KJacce — Ha pEIICHUE
ypaBHEHUH, IPUBEAEHUE APOOM K HOBOMY 3HAMEHATENI0, YMHOKEHHE U JCIICHUE
JNECATUYHBIX JIpoOeil, u3mepeHue yrioB; B VI kiacce — JEUCTBUA C
MIOJIOXKUTENBHBIMUA U OTPULIATEIBHBIMU YHCIIAMH, PEILIEHNUE YPABHEHUM, CIIOKEHUE
Y BBIUMTAHHE YUCEJN, COJAEP)KalINX LENIyl0 U APOOHYIO 4acTh, HA YMHOXXEHUE U
JieJieHne OOBIKHOBEHHBIX JAPO0ei.

Anzeopa
B 03HaKOMUTENIBHOM IUIAHE PEKOMEHAYETCS HM3y4aThb CIEAYIOLIUE TEMBI:
«ppaunoHaibHbIE YHCIIA. JlelicTBUTENBHBIE qyuciay, «CpaBHEHUE

JNEUCTBUTENLHBIX 4HUCeN, apuMeTHdyecKue JeHUCTBUA C JICUCTBUTEIHHBIMU
yucinamuy, «HaxoxzaeHue nNpUOIMKEHHBIX 3HAYEHUM KBAJPATHOTO KOPHS,
«Teopema Buera», «Pemenuss ypaBHEHHWH TpETbEW M YETBEPTOM CTENECHEU
pa3iioKeHUEM Ha MHOXKUTENNY, « DyHKIUSA y =VX U ee rpapuk», «[lorpemnocts u
TOYHOCTh MPUOMKEHUD», «UeTHble M HeueTHble QyHKIMU», «DyHKIUI y=X"»,
«DyHKIEsT y= ax’, ee rpaduk u coiictBa. ['paduxu QyHKumi y= ax’ + n u y=a(x-
m)?, «YpaBHEHHE ¢ ABYMs IIEPEMEHHBIMH U ero rpadux», «['padudecknii crnocod
pelieHusl CUCTeMbl ypaBHeHUI», «l300pakeHne 4JIEHOB apuPMETHUYECKON U
T€OMETPUUECKON MPOrPECCUd TOYKAMHU HA KOOPJIAMHATHOM IUIOCKOCTH. JIMHEWHBIN
Y DKCIIOHEHIMAIBHBIN poCT. CIOXKHBIE POLIEHTHI».

YMeHbIIaeTCd KOJIMYECTBO YacOB Ha H3ydeHHE TeM: «DopMyss»,
«Jloka3arenbCcTBO TOXKIECTBY, «JIMHEWHOE ypaBHEHHME C JABYMs HEU3BECTHBIMNY,
«I'paduk nWHEHHOTO YypaBHEHUS C JBYyMs TNepeMeHHbIMH», «['paduueckoe



pElIeHNE JMHEHHBIX YpPaBHEHUI M CHUCTEM JIMHEMHBIX YypaBHEHHID», «CBOICTBa
KBaJPAaTUYHON PYHKIIUN.

BricBoOouBIIMECST Yachl HCMONB3YIOTCS: JUIs  JIy4llied mpopaboTKu
HamOoJiee BaXHBIX TeM Kypca: «PemeHue ypaBHeHuil», «Peimienue cucrem
ypaBHeHU», «CoBMeCTHbIE HAEUCTBUS C JpoOsmu», «l[IpuMeHeHue CBONCTB
apu(pMETUYECKOTO KBAJ[paTHOTO KOPHS»; Ha TMOBTOPEHHE, pEIIeHHEe 3ajad,
npeoOpa3oBaHue BHIPAKEHUIM, a TAK)KE HA 3aKpEIIEHUE U3YYEHHOTO MaTepuala.

I'eomempusn

Cnegyer OCHOBHOE BHUMAaHUE YACIHWTh IPAKTUYECKOW HANPaBICHHOCTH
Kypca, HCKIOYMB MW YINPOCTUB HAWOOJEe CIOXKHBIM I  BOCHPUSITHS
TeopeTuuecknii Marepuain. Ha ypokax reomeTpur HEOOXOAMMO MaKCHUMaJIbHO
UCIIONIb30BaTh HATJIAIHBIE CPEACTBA 00yUeHUs, OObIIE MPOBOJUTH MPAKTHIECKUX
padoT ¢ ydamumucs, pemats 3a1a4u. CTpOUTh pelIeHre 3a1a4 MPU NOCTOSHHOM
oOpaIleH!H K HarJIJHOCTH — PUCYHKaM U YepTexaMm.

O3HaKOMUTENBHO JaThb TeMbL: «TeopeMbl M JOKa3aTelbCTBO. AKCHOMBI»,
«/lokazaTenbcTBO OT MNPOTUBHOIO», «CyHIECTBOBAHHE W E€AUHCTBEHHOCTh
MEPIIEHAUKYJISIpA K MPSIMO», «MeToa reoMmeTpudeckux Mect», «MeToa yIBoeHus
Menuansl», «Teopema dasieca U Teopema O NPONOPLUUOHAIBHBIX OTPE3KaX»,
«Illentp macc TpeyronbHUKa», «/3MeHEHNE TPUTOHOMETPUUECKUX (YHKIHUA TIPH
BO3pacTaHuu yria», «DopMynsl s paAnyCOB BIHCAHHBIX UM OINKUCAHHBIX
OKPY/KHOCTEM  IPAaBWIBHBIX  MHOTOYI'OJIBHUKOB», «YpaBHEHHE  IPSAMON»,
«JIBmxenue», «CBOMCTBA IBUKEHUD», « TeopeMa 0 MpOU3BEICHUN OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEAEHNN OTPE3KOB CEKYIIIHNX, TEOPEMA O KBAIPaTe KaCaTEIbHON.

YMeHbIIAETCA KOJMYECTBO YACOB Ha u3ydeHHe TeM: «CHUMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «LleHTparabHas CUMMETpPUDY,
«ITapannensubiii mepenocy», «lloBopor», «IIpeodbpazoBanue momodus. Ilomodue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3aJlaul HA MOCTPOCHHUE C MOMOILBIO
LUPKYJISL U JUHEUKW», «JlekapTOoBbl KOOpAMHATHI HA IUIOCKOCTH», «PemeHune
TPEYTrOJILHUKOBY, «[lomooue dhurypy.

BricBoOOAMBIIIMECS YAaChl UCTIONB30BATh HA PEILICHUE 337a4 U TOBTOPEHUE.

Bepoamnocms u cmamucmuka

B cBs3u ¢ Tem, 4TO MaHHBIN KypcC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuatomuxcs ¢ 3IIP, cBs3aHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUSI CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, €r0 U3YYEHUE JIOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JUIsl YYeHUKOB Marepuasie. OCHOBHOE BHUMAHHE CJENYET YNEIUTH
pasznenaM, CBSI3aHHBIMH C IIOBTOPEHHEM NPOWIEHHOTO MAaTepualia, yBEIUYUTH
KOJIMYECTBO YNPAKHEHUIN U 3aJaHUM, CBSI3AHHBIX C MPAKTUYECKOM JIESITEITbHOCTHIO
oOydJarommxcs.

Heobxoaumo mniepecMOTpeTh COAEpKaHUE TEOPETHUUECKOro MaTephalia H
XapakTep €ro M3J0KEHUSA: TEOPETUYECKUH MAaTepHUall MPENOJHOCUTH B IIPOLECCEe
pEILICHUS 3a7a4 Y BBINOJHEHUS 33IaHUM HATJISIAHO-TIPAKTUYECKOTO XapaKTepa; He
TpeOOBaTh BHIBOJA M 3aIIOMHHAHUS CIOKHBIX (DOPMYJ, PEIICHUS HECTAHIAPTHBIX,
TPYROEMKHUX 3alaHuM. P TeM cienyeT u3ydaTs B 03HAKOMUTEIIBHOM IUIAHE.



Buabl nesarensHoctu odyuarwommuxcs ¢ 3IIP, o0ycioB/ieHHbIe 0COOBIMU
00pa3oBaTeJIbHBIMH NOTPEOHOCTAMH M 00eclneYHBAKIINE OCMbICJIECHHOE
O0CBOEHME COJIePKAHNH 00pa3oBaHus N0 npeaMeTry «MaremMaTuka

Conepxanue BUIOB JeaTesibHOCTH oOydaromuxcs ¢ 3I1P onpenensercs ux
0COOBIMHU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IoMUMO IITUPOKO MCIIOJIB3YEMBIX B
OOIT OOO o6mux maa Bcex oOydYaromMXcs BHUIOB JEATEIBHOCTH CIIETyeT
YCUJIUTh BHJBI JIEATCIIBHOCTH CHEIU(UUHBIC [JI1 JaHHOW KaTEropuM JIeTeH,
00eCIIeYnBAOIINE OCMBICIICHHOE OCBOEHHE COJEp)KaHUS O0pa3oBaHUSA TIO
NpeaMETy: yCWICHUE MPEAMETHO-TIPAKTUUECKON IESTEIbHOCTU C aKTHBU3AIUuen
CEHCOPHBIX CHCTEM; YEpEIOBAaHUE BHUJOB JCATEIbHOCTH, 3aJICHCTBYIOIINX
pa3JIMuHbIE CEHCOPHBIE CHUCTEMbI, OCBOCHHE Marepuaja ¢ OMOpOWd Ha aJrOpPUTM;
«TOIIAroBOCTh» B HW3YYEHHM MAaTepualia;, UCIOIb30BaHUE JOMOJIHUTEIBHON
BU3YaJIbHOM OMOpPBI (CXEMBI, IA0JIOHBI, OMOPHBIE TAOJIMLBI); PEYEBOM OTYET O
mporiecce M pe3ysibTaTe ACSATEIbHOCTH; BBINOJHEHUE CICHHANIBHBIX 3aJaHUH,
00eCTICUMBAIOIINX KOPPEKIIUIO PETYJIAINN y9eOHO-T03HABATEIFHON ACATEIbHOCTH
1 KOHTPOJIb COOCTBEHHOT'O Pe3yJIbTara.

[IpumepHas TemMaTHyecKkass U TEPMHUHOJOTHMYECKAsl JIGKCUKA COOTBETCTBYET
OOII O0O0.

Jns oOyuaromuxcs ¢ 3I1P cymiecTBeHHBIM SBISIOTCS TPHEMBI pabOThI C
JEKCUYECKUM MaTepuayioM 1o mpeaMery. [IpoBoautes crienmanpHas padoTta Mo
BBEJICHUIO B aKTUBHBIN CIIOBApPh 00YUYAIOIIMXCSI COOTBETCTBYIONICH TEPMUHOIOTHUH.
N3yuaembie TEpMHUHBI BBOASTCA Ha TMOJUCEHCOPHON OCHOBE, o00s3aTeIbHA
BU3yaJibHasl MOJJEPIKKA, aJrOPUTMbI PaOOTHI C OMpEACICHUEM, OMOPHBIE CXEMBbI
JUISL aKTyalli3alliid TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHE

B cootBerctBUM ¢ DenepalibHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus y4eOHBIM mpenamer «MaremaTukay
BXOJIUT B TIPEAMETHYIO o0nacth «MartemaTtuka u WHOpPMATHKa» U SIBISETCS
oOs3aTeNbHBIM I M3ydeHus. B 5-9 knmaccax ydeOHbIi mpeameT «MaTtemaTukay
TPaJUIMOHHO U3Y4aeTCsA B paMKaXx CIEAYIOIUX Y4eOHbIX KypcoOB: B 5-6 Kiaccax —
Kypca «MartemaTuka», B 7-9 kiaccax — KypcoB «AnreOpay (BKIIIOYasi AJI€MEHTHI
CTaTUCTUKU U TEOpUH BeposTHOCTel) u «I'eomerpusi». HacTosimeir mporpammoit
BBOJIUTCSI CAMOCTOSITENIbHBIN Y4eOHBI Kypc «BeposITHOCTh U CTATUCTUKAY.

Hacrosiieit nporpamMmoii npeaycMaTpuBaeTcs BbIACICHUE B yUeOHOM IUIaHe
Ha M3y4YeHUE MaTeMaTUKU B 5—6 Kiaccax 5 y4yeOHBIX YacOB B HENENIO B TEUCHHUE
KaXJI0ro rojia oOydyeHus, B 7-9 kiiaccax 6 yuyeOHBIX YacOB B HEJEIIO B TECUCHUE
Ka)XJI0ro roja oOy4eHus, Bcero 952 yueOHbIX Yaca.

Conepxxanue yuyeOHoro mpenmera «MaremaTtvka», NpPEACTaBICHHOE B
Paboueii mporpamme, cootBerctByer DI'OC OOQO, IlpumepHOi OCHOBHOM
o0Opa3oBaTenbHON TporpaMMe OCHOBHOTO oOmiero ob6pazoBanusi, [IpumepHoii
aJIanTHPOBAHHON OCHOBHOW 00pa30BaTEIBLHOM MPOrpaMMe OCHOBHOTO OOIIETO
o0Opa3oBaHMs 00YJAIOIIMXCS C 33ACPKKOM MCUXUUYECKOTO Pa3BUTHSI.

Temarnueckoe mIaHUpOBaHUME YYEOHBIX KypCOB U  PEKOMEHAYyeMoe
pacrpeneneHue  y4eOHOTO  BPEMEHHM JJII  HU3YYEHHUS  OTHEIbHBIX  TEM,



MPEVIOKEHHbIE B HACTOSAIIEH MporpaMMe, HaJl0 pacCcMaTpPUBATh KaK MPUMEPHbIC
OpPUEHTHUPHI B TIOMOIIb COCTABUTENIO aBTOPCKOM paboueld mporpaMmbl U MPExIe
BCET0 Y4HUTEN0. ABTOp paboueil mporpamMMbl BIPABE YBEIUYUTH MPEJIOKEHHOE
YUCJIO Yy4eOHBIX YacOB Ha TEMbI, TpeOyromue Oojee MIUTEIBHOTO H3Y4YCHUS
oOyuarorumucs ¢ 3I1P, win yMeHbIIUTH KOJMYECTBO YaCOB HA TEMbl, U3y4yaeMble
Ha 03HAaKOMUTEIBHOM ypOBHE. [[oMycTUMO Tak»X e JIOKaIbHOE MepepacipeeieHre
U MEPECTAaHOBKA 3JIEMEHTOB COJAEP)KAHUS BHYTPHU AAaHHOTO Kiacca. KommyecTBo
MIPOBEPOYHBIX PAOOT (TEMATHYECCKUI M WTOTOBBIM KOHTPOJH KAa4eCTBA YCBOCHUS
y4eOHOro marepuana) U UX TUN (CAMOCTOSITENIbHBIE U KOHTPOJBHBIE pPalOTHI,
TECThI) OCTAIOTCSI HA YCMOTPEHHE yuuTensa. TakKe yuuTellb BIpaBe YBEIUYUTh WU
YMEHBIITUTh YHCIO YYCOHBIX YacoB, OTBEACHHBIX B [IpumepHoil paboueit
nporpaMmMme Ha 0000IIeHNne, TOBTOPEHHE, CUCTEMATHU3AINI0 3HAHUH 00y4Yaronuxcs.
EnuHCTBEHHBIM, HO TPUHIUIHAIBHO BAaXXHBIM KPUTEPHUEM, SIBIIACTCS JOCTHKEHUE
pe3ynbTaToOB 00yUEHHUS, YKa3aHHBIX B HACTOSIIEH MporpaMmMme.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «MATEMATUKA». 5-6 KJIACCBI

Henn n3yvyeHust yueOHOIo Kypca
[IpuopureTHbIMU LENSIMU OOYYEHHSI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

" [POAOKEHHE (POPMUPOBAHMS OCHOBHBIX MAaTE€MATUYECKUX MOHATUN (YUCIIO,
BEJIMUMHA, TeoMeTpudeckas (urypa), 00eCrneuynBarouX MPEEMCTBEHHOCTh
Y IEPCHEKTUBHOCTh MaTEMaTHYECKOr0 00pa30BaHus 00yHArOIINXCS;

" pa3BUTHE MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEN 00yUYarOIMXCs C
311P, mo3HaBaTenbHOM aKTUBHOCTH, MCCIEHOBATENbCKUX YMEHHUM, HHTEpECa
K U3Y4YEHUIO MaTEMaTUKU;

» moxseneHue oOydarommxcs ¢ 3P Ha poctymHOM i HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTeMAaTUKHU U OKPY’KAOIIEr0 MUPA;

OcHOBHBIE JIMHUU COAEpKaHUS Kypca MaTreMaTuKu B 5—6 Kiaccax —
apuMeTHyecKkas M TeOMETpPHYEcKas, KOTOpbIe pa3BUBAIOTCA MapaJijIeNIbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTAaKTE M B3aMMOJCHCTBUU. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMH anreOpsl U OMMCATEIbHON CTaTUCTHKH.

N3yuenne apudmMeTHIECKOTO MaTepruaia HAUMHACTCS CO CUCTEMAaTH3aIluu |
pa3BUTHS 3HAHWIN O HATYpaJIbHBIX YHCJIaX, MOJYyUYCHHBIX B HadajabHOU 1Koue. [Ipn
TOM COBEPIICHCTBOBAHUE BBIUMCIUTEIHPHOW TEXHUKH W (OPMHUPOBAHUE HOBBIX
TEOPETHUECKUX 3HAHMH COYETACTCS C Pa3BUTHEM BBIYHMCIUTCIBLHOW KYJIBTYpHI, B
YaCTHOCTH C OOYYECHHEM MPOCTEUIITUM MPUEMaM MPUKHUIKU U OIEHKH PE3yJIbTaTOB
BbIYKCIICHU. V3ydyeHne HaTypalibHBIX YHCENl TMpOJAoJDKaeTcss B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMH MOHATUSIMHU TEOPUH JTCITUMOCTH.

Hpyroii KpynHbIA OJOK B COAEpKaHWH apuPMETHUUECKOW JHHUH — OTO
npobu. Havamo m3ydeHuss OOBIKHOBEHHBIX U JECSITHYHBIX NPoOel OTHECEHO K 5
KJIacCy. DTO TMEPBBIN 3Tall B OCBOCHHUH JpOOEH, KOT/1a MPOUCXOAUT 3HAKOMCTBO C



OCHOBHBIMH HJI€SIMH, TIOHATUSAMU TeMbI. [Ipu 3TOM paccMoTpeHne 0OBIKHOBEHHBIX
npoOeit B MOJHOM O0BbEME MPEAUIECTBYET M3YUYEHHUIO AECATHUUHBIX ApOoOEH, 4To
1EJIeCO00pa3HO € TOYKU 3PEHUSl JIOTMKW M3JI0KEHUS YHUCIOBOM JIMHUHU, KOTJIa
npaBuia JCHUCTBUM € JIECATHUYHBIMU JpOOSIMA MOXKHO OOOCHOBATh YyKe
W3BECTHBIMHM QJITOPUTMAMH BBITIOJIHEHUS JIEUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HaAKOMCTBO C JIECATUYHBIMHU JPOOSMU PACHIUPUT BO3ZMOXKHOCTH JJII TOHUMAaHUS
OOyYarOIIMMUCS MPUKIAJHOTO TPUMEHEHUSI HOBOU 3alKCH MPU U3YYCHHUH JPYTUX
NPEIMETOB M MPU MPAKTUYECKOM HCIoNb30BaHMU. K 6 Kiaccy OTHECEH BTOpOM
3Tall B MU3Y4YEHUM JApoO€il, rJe NPOUCXOIUT COBEPIICHCTBOBAHUE HAaBBIKOB
CpaBHEHUSI W INpeoOpa3oBaHus JpoOEH, OCBOCHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKMA BBIYUCICHUI, B TOM YHCIIE 3HAYCHHI
BBIPXEHHH, COIepKAIUX U OOBIKHOBEHHBIE, U IECATUYHBIE P00, YCTAHOBJICHUE
CBSI3€M MEXIy HUMH, pACCMOTpPEHHE MPUEMOB pEIIeHU 3a/1a4 Ha Ipodu. B Hauane
6 K1acca MpoOUCXOIUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

OCOOEHHOCTBIO H3YYEHHs] TOJOXKHUTEIbHBIX M OTPULATEIbHBIX YHCEN
ABJIIETCSI TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAaTbCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadaje u3ydyeHus TeMmbl «lloJoKUTENbHbIE W OTPULATEIbHBIE YHUCIIA»
BeACIsIeTCsT noareMa «llenble yucna», B paMKax KOTOPOW 3HAaKOMCTBO C
OTpULATEIBHBIMM  YMCIAMH M JCUCTBUSAMH C  IOJIOXKHUTEIBHBIMA U
OTPULATEIBHBIMU YHCIAMHA IPOUCXOAUT HA OCHOBE COJEPKATEIIBHOIO MOAXOMA.
OTO MO3BOJISIET HA JOCTYIHOM YPOBHE MO3HAKOMHTH yUYalIUXCSl MPAKTHYECKH CO
BCEMH OCHOBHBIMH IOHSATHUAMH TE€MBI, B TOM YHCJIE€ U C MpaBUIaMu 3HAKOB IMPHU
BBINIOJIHEHUH apu(PMeTHUEeCKuX AelcTBUil. M3ydyeHue palnroHaibHBIX 4YMCEN Ha
ATOM HE 3aKOHYUTCH, a OyAEeT MPOJOJIKEHO B Kypce anreOphl 7 Kjacca, YTO CTaHET
CIEIYyIOIUM MPOXOAOM BCEX MPUHLIMIHAIBHBIX BOMIPOCOB, TEM CaMbIM
pazziereHre TPyAHOCTENW 00Jier4aeT BOCIPUATHE MaTepuaia, a paclpeaesieHue BO
BPEMEHU CITOCOOCTBYET MIPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Ipu 00ydyeHHM pelIeHno TEKCTOBBIX 3a7ady B 5—6 Kilaccax HCIOJIb3YIOTCA
apudmernyeckue mNpUEMBI perieHus. TeKCTOBble 3ajauM, peulaemble IpH
0TpabOTKE BBIYMCIUTENBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3a1a4u
CIIEIYIOIMX BHUJOB: 3aJ]aud Ha JIBU)KEHUE, HAa YacTH, HA MOKYNKH, Ha padoTy U
IIPOU3BOAMTENILHOCTh, HAa MPOLEHTHI, HA OTHOLIEHHs M nponopuuu. Kpome toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMaMH PELIeHUs 3a]a4 MepedopoM BO3MOKHBIX
BApUAHTOB, y4yaTcsi paboTaTh ¢ MH(pOpManuen, NpeacTaBieHHoi B opme Tadauiy
WM IAarpamm.

B paboueii nporpamme npeaycMoTpeHo GOpPMUPOBAHUE MPOIEIEBTUUECKUX
anreOpanyeckux mMpeacTtaBieHuid. bykBa Kak CHUMBOJ HEKOTOpPOro 4ucia B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOT0 KOHTEKCTa BBOJUTCA MOCTENEHHO. bykBeHHas
CUMBOJIMKAa IIMPOKO UCIOJIB3YyeTCsl MPEXIE BCEro JUisl 3alucu  OOIIUX
YTBEPXKACHUM U TPeUIoKEeHUH, (GopMya, B YaCTHOCTH Ui BBIYUCIICHUS
r€OMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTENS YUCIa.

B kypce «MaTtematuku» 5—6 K1accoB Mpe/ICTaBICHA HATJIAIHAsI T€OMETPH,
HampaBJieHHasT Ha pa3BUTHE OOpPa3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, H300pa3UTENbHBIX YMEHHMH. ODTO BaXKHBIM B3Tanm B HM3yYEHUU
r€OMETPUHU, KOTOPBI OCYHIECTBISETCS HA HaIVISIIHO-IIPAKTUYECKOM YpPOBHE,



ONHUpaeTcsl Ha HaryisigHO-00pa3HOe MbluieHne oOyuaromuxcs. bosbimas poss
OTBOJIUTCS pPaKTUYECKON NesITeIbHOCTH, OIIBITY, IKCIIEPUMEHTY,
MozieapoBaHuto. O0yyaroniecs: 3HaKOMATCS ¢ T€OMETPUYECKUMU (purypamu Ha
IUIOCKOCTH M B TPOCTPAHCTBE, C UX MPOCTEHIIUMH KOH(UTYypauusMu, ydarcs
n300pakaTh MX Ha HEIMHOBAHHOW M KieTyaTod Oymare, paccMaTpuBalOT HX
npocTelime cBoiicTBa. B mporecce u3yueHHUs HArISATHOW T€OMETPUH 3HAHUA,
NOJyYeHHbIE OOydYaloUIMMHCA B HAYaJbHOM IIKOJE, CHUCTEMATH3UPYIOTCS M
pacIIMpsIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CormacHo y4ueOHOMY IUIaHy B 5—6 Kjaccax M3y4aeTcsl MHTErPUPOBAHHBIN
npeaMer «MaTemaTHKa», KOTOpBIM BKIIOYaeT apuMeThudecKkuil maTtepuan u
HATTSAHYI0O TEOMETPUIO, a TaKXKe IMPOIEAeBTHUECKHE CBEACHUS W3 anreOpsl,
AJIEMEHTBI JIOTUKH U HayaJla ONMCATENbHOW CTaTUCTUKH.

VY4eOHbIi TUIaH Ha U3yYyeHUE MaTEMaTHKU B 5—6 Kjlaccax OTBOJUT HE MEHEE
5 yueOHBIX YacOB B HEJEINIO B TEUEHHE KAXKIOrO roja 00y4eHHs, BCETO HE MEHeEe
340 y4eOHBIX YaCOB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

5 KIIACC

Hamypanosnsie yucna u nyno

HarypaneHoe uucno. Psn HarypanbHbix yucen. Yucno 0. M3oOpaxenue
HaTypaJIbHBIX YMCEN TOYKAMH Ha KOOPJIUHATHOU (YHUCIIOBO) MIPSIMOIA.

[lo3unmonHas cucrema cuuciieHus. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOT CucmeMbl cuucienus’ . JlecTHYHAS CHCTeMA CUHCITCHHS.

CpaBHeHHE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crnioco6b1 cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CroxeHure HaTypajlbHbIX YHUCEIT; CBOMCTBO HYJIS HPH CIOXKEHUU. Briuntanue
KaK JCHCTBUE, OOpaTHOE CIOKEHUIO. Y MHOXKEHHE HATYPaJIbHBIX YHCEN; CBOMCTBA
HyJlId W €IUHWIIBI TpU YyMHOXKEHUW. JlemeHue kak jeicTBue, oOpaTHOE
YMHOXEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEeXAy HUMHU. [IpoBepka pe3ynbprara
apupmernyeckoro naeictBusa. llepeMecTuTenbHOe M COYETaTENbHOE CBOMCTBA
(3aKOHBI) CIIOXKEHHSI M YMHOXEHHS, pacnpeoeiumenbHoe C80Ucmeo (3aKoH)
VMHOMICEHUS.

Hcnons3zoBanne OykB Ajie OOO3HAYEHUsT HEM3BECTHOIO KOMIIOHEHTAa H
3aMKCH CBOMCTB apu(PMETHUECKUX IEUCTBUM.

Jenumenu u xpamuwvle yucia, pasioxkeHne Ha MHoxuTenu. [Ipocteie u
cocTaBHbIC uuciaa. [lpusnaxu deaumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb C HaTypaJbHBIM I[IOKA3aTeNieM. 3alKCh YUCIAa B BHJAE CYMMBI
Pa3psIHBIX CIaraeMbix.

1
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMHUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM n3ydaeMoro mMarepualia.



UucnoBoe BpIpaKeHHUE. BpluMcieHne 3HAYEHUM YMCIOBBIX BBIPAXCHUU;
MOPSAOK  BBINIOJMHEHUs  JeWCTBUM.  Mcmonp30BaHME  NPU  BBIYMCIIEHUAX
NEPEMECTUTENBHOTO W COYETAaTEIbHOTO CBOWMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXKEHHUS, pACNPeOeUmeIbHO020 CEOUCMBA YMHONCEHUSL.

Apoou

[IpeacraBnenrie o JpoOU Kak crnocobe 3almucd YacTh BEJIUYUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuiibHbIE ApoOu. CMelraHHas
JIpoOb; TPEACTaBICHUE CMEIIAHHOW JApoOM B BHJE HEMPaBWIBHOW JpoOH WU
BBIJICJICHUE 1I€JI0M YaCTH 4YMClia U3 HENpaBWIbHOU apodu. M3o0paxenue apoOei
TOYKAaMHU Ha YMCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO npobu. Cokpawerue opobeti.
IIpusedenue opoou k Hosomy 3namenamento. CpaBHEHHE TpOOEH.

CrnoxxeHre U BhIUMTaHUE Apo0ei. Y MHOKEHHUE U JeJIEHnE Ipo0ei; B3aUMHO-
oOpatHble pobu. Haxoocoenue uacmu yeno2o u yeno2o no e2o 4acmu.

Jlecatuunas 3amuch aApooOei. IlpeacraBieHue OecSITUYHOM JpoOW B BHUIE
OObIKHOBEHHOH. WM300pakeHne ACCATUYHBIX JApoOei TOYKaMU Ha YHMCIOBOM
npsimoii. CpaBHEHUE IECSITUUHBIX TPOOEH.

ApudmMernueckre JEUCTBUS C JCCITHUYHBIMU Jpo0siMu.  OkpyeneHue
0ecsmuyHbIX Opoobell.

Pelenne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apu(METUYECKUM CrocoboM. Pewenue
noeuyeckux 3aoay. Pewenue 3adau nepeOOpom 6cex B603MONCHLIX APUAHMOS.
Hcnonb3oBaHue Npy pelIeHUH 33124 TaOJUI U CXEM.

Pemienune 3amay, comepkKaliyx 3aBUCHUMOCTH, CBS3BIBAIOLIME BEIUYUHBIL:
CKOpPOCTh, BpEMsl, pAaCCTOSIHUE; I1I€Ha, KOJIMYECTBO, CTOMUMOCTh. EIWHUIIBI
U3MEPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSIHUS, BPEMEHHU, CKOpocTH. CBA3b
MEX]ly €AMHUIIAMHU U3MEPEHUS KaKI0M BEJIMUUHBI.

Pemienne ocCHOBHBIX 3a71a4 Ha IPOOH.

[IpencTaBienue NaHHBIX B BUE TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsanele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIy4, YIroJI, IOMaHasi, MHOTOYT'OJIbHUK, OKPYXKHOCTb, KpyT. YTouL. [Ipsmoi,
OCTPBIN, TYIION U Pa3BEPHYTHIE YIJIBL.

JlnmrHa oTpe3ka, METpUYECKHUE €IMHUILIBI JUIMHBL. JIJTMHA JJOMaHOM, IEPUMETP
MHOTOYTOJbHUKA. 3MepeHne U MOCTPOEHUE YIIIOB C MOMOIIBIO TPAHCHIOPTHUPA.

Harnsinuele npencraBieHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NPsIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O paseHcmee uzyp.

N3o00paxenne ¢guryp, B TOM 4ucie Ha KieryaTtoil Oymare. [locmpoenue
KOH@ueypayuii u3 yacmeti npsmMoU, OKPYICHOCMU HA HETUHOBAHHOU U K1emyamou
bymaee. Vicnonp30BaHKe CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpara.

[Inomaas nOPSAMOYTOJbHHKA KW MHOTOYTOJIBHHUKOB, COCTABJICHHBIX W3
MPSMOYTOJILHUKOB, B TOM YHCJEe (QUTYp, U300paKEHHBIX HA KJIETY4aTON Oymare.
Enununbl usmepeHus miomaim.

Haznaonvie npeocmasieHus 0 NPOCMPAHCMBEHHbIX — huaypax:
NPAMOY20NIbHbIIL  napaiieienuned,  Kyo,  MHo20epanmHuku.  M3o6padicenue
npocmeuwux MHo202panHukos. Paseépmku kyba u napannenenuneoa. Cosoanue



Mooeneli MHO202PAHHUKO8 (U3 Oymazu, npo8oJIOKU, NIACMUIUHA U OP.).
O0vém  npsamoyeonvHo2o napaiienenuneoda, kyoa. Eounuyvl uzmepenus
00véma.

6 KJIIACC

Hamypanovnwie uucna

ApudmMernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypajIbHBIMH YHUCIIAMH.
YucnoBble  BBIpAKEHHSA, TOPSAIOK  JEHCTBUI, HCIOJb30BaHHE  CKOOOK.
Hcnonb3oBaHrWe MOpH BBIYUCICHUSAX MEPEMECTUTEIBLHOIO M COYETATEIbHOTO
CBOMCTB CJIOXKEHUS U YMHOXEHUS, paAcnpeoerumenbHo20 C80UCMEa YMHONCEHUS.
OxpyriaeHue HaTypaabHbIX YHCEIL.

JlenuTenu v KpaTHbIC YUCTA; HAUOOIbUWUL 0OWuUll 0eumeb U HauMeHblulee
obwee kpammoe. [lenumocmos cymmul u npouzgedenus. JIeneHre ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHAsE ApOOb, OCHOBHOE CBOMCTBO APOOH, COKpalleHue JpoOei.
CpaBHeHUe U yrnopsiouMBaHue apooeii. Pemenue 3a1a4 Ha HaxX0XK/JIEHHWE YacTU OT
[EeJ0ro M IeJoro mo ero 4yacTu. [IpoOHoe 4Yuciao Kak pe3yibTaT JIeJCHUS.
[IpencraBnenue necITUUHON JpOOU B BUIE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
MPE/ICTaBIICHUs] OOBIKHOBEHHOU APOOU B BHUJIEC ACCATUYHOMU. JlecaTuunbie 1podu u
MeTpHYecKasi cucteMa Mep. ApugmeTudeckue ACHUCTBUS U YUCIOBBIC BBIPAXKEHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSIMH.

OtHomienue. JleneHue B JaHHOM OTHOWICHMH. Macwimab, TpONOPLHS.
[IpuMeneHne MponoOpLUHN P PELICHNHN 3a7a4.

[Tonstue mporieHTa. Briunciienre mpoieHTa OT BEJIMYUHBI U BEJIUYUHBI 110
e€ npoueHTy. BripaskeHue MpoIeHTOB AeCITUIHBIMU poOsimu. Pemienue 3agad Ha
MPOIIECHTHI. BhIpakeHNEe OTHOIICHUS BEJIMYUH B MPOIICHTAX.

IHonosicumenvnovle u ompuyamenvHvie YUcia

[TonmoxxutensHbie U OTpuIaTeibHble uncia. Llembie uncma. Mooyre uucaa,
eeomempuieckas uHmepnpemayusi mMooyas uucia. VI3oOpaxkeHue uyucelnl Ha
KOOpPJIHUHATHOM NpAMON. Hucnosvle npomedcymxu.

CpaBHenne uymcen. ApudMeThdeckue ACHCTBUS C TOJOXKUTEIBHBIMH U
OTPULIATEILHBIMU YHCIIAMHU.

[IpssmoyroJibHas cucTeMa KOOPJWHAT Ha MIIOCKOCTH. KoopAuHAThl TOUKH Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

bykeennvie évipasricenun

[Ipumenenne OykB I 3alUCH  MaTEMATHYECKUX  BBIPAKCHUN U
npemsioxkennii. CBolicTBa apupMeTHYecKux ACHCTBUN. bykeenHvie vipadiceHus u
yucnogvle NOOCMaHo6éku. DByKBEHHBbIE pPABEHCTBA, HAXOXKJACHHE HEU3BECTHOTO
KoMIioHeHTa. DopMyibl; (GOpMyTBI TIEpUMETpa U IUIONIANA MPSMOYTOJIHHUKA,
KBaJIpata, 00véma napaiieienuneda u Kyoa.

Pewienue mexcmoguvix 3a0au

Pemenne TekcTOBBIX 3adady apuMETHUYECKHUM crocoOoM. Pewenue
Jloeudeckux saoay. Pewenue 3a0au nepebopom ecex 603MONCHBIX 6APUAHMOS.

Pemienne 3agay, coaepKalMX 3aBUCUMOCTH, CBSA3BIBAIOMIMX BEJIWYUHBIL:



CKOPOCTb, BpeMH, paccTosIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOAUTEILHOCTh, BpeMs, 00bEM paboThl. ENWHUIBI W3MEpeHUus: Macchl,
CTOMMOCTH; pPacCTOSIHUS, BPEMEHH, CKOpOocTH. CBSI3b MEXIy eIUHUIIAMH
U3MEPEHUS KaXKI0W BETUIMHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIHOHATBHOCTHIO
BEJIMYMH, TIPOIICHTAMHU; PEIICHNE OCHOBHBIX 3a7a4d Ha IPOOH ¥ MPOIICHTHI.

Oyenxa u npukuoKa, okpy2ieHue pe3yivmama.

Cocmasnenue 6yK8EeHHbIX 8bIPANCEHUL NO YCIOBUIO 3A0aYU.

[IpeacraBieHre MaHHBIX C MOMOUIBIO TaOnuL M auarpamM. CronOuatele
TUarpaMMbl: YTEHUE U MIOCTPOCHHE. UTeHHE KPYTOBBIX IHArpamMM.

Haznaonasn zeomempus

Harmsimaple mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIy4, YTroJl, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJBHHUK, TPEYTOJHHHK,
OKpPY>KHOCTb, KPYT.

Bzaumnoe pacnonodicenue 08yx NpsAMbIX HA NIOCKOCMU, NAPAJLIeNbHble
npsmvie, NepneHouKyiapHvle npsamvle. VI3MepeHue pacCTOSHUIA: MEXITy IBYMS
TOYKaMH, OT TOUKH JI0 TIPSIMOM; IJTMHA MapIIpyTa Ha KBAJPATHON CETKE.

N3mepenre U MOCTpOEHUE YIJIOB C TOMOIIBIO TpaHCHOpTHpa. Bumisl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUH. YeTbIpEXYTroIbHUK, pUMEPHI
YETBIPEXYTOILHUKOB. [IpIMOYTOEHUK, KBaApaT: UCIIOJIH30BAaHUE CBOMCTB CTOPOH,
yIJI0B, AuaroHaneil. M3zobpasicenue ceomempuueckux @ueyp Ha HeIUHOBAHHOU
bymaze ¢ UCNONBL30BAHUEM YUPKYIA, JUHEUKU, V2ONbHUKA, MPAHCNOpMuUpa.
[TocTpoenus Ha kieTyaTon Oymare.

[Tepumerp wHOTOyrONMBHUKA. [loHATHE TUIOMAAM (QUTYPBI, CIUHUIIBI
n3Mepenus mromnaan. [IpubmmkéHHoe n3MepeHne miomanau (Gpuryp, B TOM 4ucie
Ha KBaJ[paTHOU ceTKe. [Ipubnudicénnoe uzmeperue ONUHbL OKPYIHCHOCIU, NAOUWAOU
Kpyea.

Cummempus.  yeHmpanvHas, oceeass U  3€PKANbHASL — CUMMEMPULU.
Ilocmpoenue cummempuynvix gueyp.

Haenaonvie  nmpeocmasnenusi 0 NpOCMPAHCMBEHHbIX — DUSYPAX:
napannenrenuneo, Kyo, npuzma, RUpamMuod, KOHYC, YUIUHOp, wap u cgepa.
Hzobpasicenue NPOCMPAHCMBEHHBIX Queyp. Ipumepur PAa3eépmox
MHO202paHHUK08, Yununopa u konyca. Cozoanue mooeneti npoCcmpaHCmeeHHbIX
Queyp (uz bymazu, npoeoIOKU, NAACMUIUHA U OP.).

llouamue ob6wvéma, eounuywvl uzmeperus oovéma. O6vbEM NPAMOY2ObLHOCO
napannenenuneoa, Kyoa.

PABOYAA [TPOTPAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI

Henn n3yyeHust yueOHOro Kypca
Anrebpa sBISE€TCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecnieurBaeT M3y4yeHHE APYTUX AMCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK U



TYMAaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOAMMO I TPOJOJDKEHUS
oOpa3oBaHMsI W B TIOBCETHEBHOW >KM3HU. PazBuTHe y oOydaromuxcs HaydHBIX
IpeCTaBICHUN 0 MIPOUCXOXKICHUN
U CYIIHOCTH ayireOpandecknx abCcTpakini, crmoco0e OTpakeHHUss MaTeMaTHIeCKOH
HAyKOW SIBIICHUH W TMPOIIECCOB B MPHUPOJE W OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICJTUPOBAaHUSI B HAYYHOM TIO3HAHWUM W B TMPAKTHKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYIHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHHUS, HEOOXOAMMBIX
JUISL  aJamnTalid B COBPEMEHHOM mudpoBoM oOmecTBe. M3ydenume anreOps
€CTECTBEHHBIM 00pa3oM 00€CIeunBaeT pa3BUTHE YMEHUS HAOIIOAaTh, CPABHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIUICHHS], CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUSI W BBIBOABI, (OPMYIUPOBATH
yTBepkaeHns. OcBoeHHE Kypca anreOphl 00ecTeunBacT Pa3BUTHE JIOTHUYECKOTO
MBIIIICHUST OOYYaIOIUXCSA: OHU HWCIOJB3YIOT JEAyKTUBHBIE W WHIYKTHBHBIC
paccyxacHus, O00OOIICHHEe W KOHKPETH3aIlHio, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anreOpe MpeanoyiaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSATEIBHOM
JESATEIbHOCTH O0YyYaloluXcs, MO3TOMY CaMOCTOATENIbHOE peIIeHue 3aaad
€CTECTBEHHBIM 00pa30M SIBIICTCS pealu3aluell JesaTeIbHOCTHOTO MpUHIUIA
oOyJeHus.

B cTtpykType mporpaMmbl ydeOHOTO Kypca «Airedpa» OCHOBHOM IITKOJIBI
OCHOBHO€ MECTO 3aHHMAIOT COJIEpPKATEeNbHO-METOIuYecKre JuHuu: «Yucna u
BEIYHCIICHUSY; «ANTeOpandecKue BBIPAXKCHUSN»; «YPAaBHCHHUS W HEPABEHCTBAY;
«DyHKIIUNY. KaXknas u3 3TUX COJepKATEIIbHO-METOANYECKUX JTUHUN Pa3BUBACTCS
Ha MPOTSHKCHUH TPEX JIET U3YUCHHsI Kypca, ECTECTBEHHBIM 00pa30oM IMeperuieTasCh
U B3aMMOJICHCTBYS C JAPYTHMH €ro JWHUSAMH. B Xoxe w3ydeHHs Kypca
OOYYarOIIMMCST TIPUXOIUTCS JIOTHYECKH PAcCyXKIaTh, MCIOJB30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN S3BIK. B CBsI3W ¢ 3TUM 1menecooOpa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTMKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE DPa3feiibl
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB YHHBEpPCAJIBLHOTO MAaTEMAaTHYECKOro s3blka. TakuM 00pa3oM, MOXKHO
YTBEPXKJIaTh, YTO COJAEPKATETBHOM W CTPYKTYPHOW OCOOEHHOCTBHIO Kypca
«AnreOpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanne nUHUM «YWcina W BBIUMCICHHUS» CIYXXUT OCHOBOWM JISI
JATbHEHIIer0 U3y4YeHUs] MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy O0yUYarOIIMUXCA
JIOTUYECKOTO MBINIJICHUS, (OPMUPOBAHUIO YMEHHS TMOJIH30BaTHCS aITOPUTMAaMHU, a
TaK)ke PHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIMUMBIX JIJISI TIOBCETHCBHOU
KU3HH. Pa3BUTHE MOHATHS O YHCIIC B OCHOBHOM IITKOJIE CBSA3aHO C PAIlMOHATBHBIMU
W UppalMOHAIBHBIMH  YWCIaMH, (OPMHpPOBAHWEM  TPEACTABICHUH O
JEHCTBUTEIILHOM 4YHCJIEC. 3aBEepIICHUE OCBOCHUS YHCIOBOW JIMHUM OTHECCHO K
cTaplieMy 3BeHY 00111ero 00pa3oBaHuUsl.

Conepxanue JByX  anreOpanyeckux JUHUA —  «AusreOpanyeckue
BEIpOKCHUS» U «YPaBHCHHS W HEPABEHCTBa» CIIOCOOCTBYET (DOPMHPOBAHHIO Y
OOy4JaromMXxcss MaTeMaTHYECKOTO amnmnapara, HeoOXOAMMOTro i PEelIeHHs 3a1ad
MaTEeMaTHKH, CMEXHBIX IPEIMETOB M TPAKTHKO-OPHEHTUPOBAHHBIX 3amad. B
OCHOBHOW MIKOJIC Yy4YeOHBIH MaTepuai TPYHIUPYETCS BOKPYT pallMOHAILHBIX
BBIpOKCHUH. AnreOpa JIEMOHCTPHUPYET 3HAYCHHE MATEMAaTHKH KakK S3bIKa IS



IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEH, OIMCAHMUS IPOLECCOB U  SABJICHUU
peasibHOro Mupa. B 3agaun oOyueHuss anredOpe BXOIAT TakkKe AalibHEHMIIEe
pa3BUTHE AJITOPUTMUYECKOTO MBIIIJICHUS,, HEOOXOAMMOIO, B YaCTHOCTH, MJIf
OCBOEHHUSI Kypca UH(POPMAaTUKHA, U OBJAJCHUE HABbIKAMHU JEIYKTUBHBIX
paccyxaenuil. [IpeoOpa3oBaHne CUMBOIBHBIX (JOPM BHOCHUT CBOM CHELMPUUECKUNA
BKJIaJ] B pa3BUTHE BOOOPaKEHUs, CHOCOOHOCTEN K MATEMAaTHYECKOMY TBOPYECTBY.

Copepxanve  (QyHKUUMOHAJIbHO-TpapUUECKON  JMHUM  HAIEJIEHO  Ha
MOJTyYeHHUE IIKOJIbHUKAMH 3HaHUN O (PYHKIMIX KaK BaKHEHIIeH MaTeMaTHu4ecKon
MOJIEJIN I OMMCAaHUs U UCCIEAOBAHUS pa3HO-00pa3HbIX MPOLIECCOB U SIBICHUMN B
npupoae u obmecTte. M3yueHne 3Toro marepuanga CnocoOCTBYET Pa3BUTHUIO Y
00y4aromuxcst yMEHHS UCTIOIb30BaTh PA3TUYHbBIE BBIPA3UTEIbHBIC CPEJCTBA SI3bIKA
MaTEMaTUKd — CJIOBECHbBIE, CHUMBOJMYECKHE, Ipapuueckue, BHOCUT BKJIAJ B
dbopMupoBaHUE MIPEICTABICHUI O POJIM MAaTEMaTUKU B Pa3BUTUU LUBUIM3AIUHN U
KYJIbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo y4yeOHOMYy IUIaHy B 7-9 Kilaccax wH3y4yaeTcs YYEOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJECpP KaHUS:
«Uucna © BBIUMCIEHUS», «ANTEOpanYeCKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», « DYHKIIUI.

YueOHbIl M1aH Ha uU3ydeHue anreOpsl B 7-9 kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacCOB B HEAENIO B TEUEHUE KAXKJIOTO rojia 00y4eHHsi, BCEro 3a TpU rojaa
o0yueHus — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

Yucna u évluucnenusn

PanuonajabHbIe YHCIa

Jpobu OOBIKHOBEHHBIE U JACCATUYHBIC, TEPEXO] OT OAHOU (HOPMBI 3aMKCH
apobeit k gapyroit. IloHaTwe panyMoHAIBLHOTO 4HCIA, 3alkCh, CpPaBHEHHE,
YHOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMerndeckue JeHCTBUS C
palMoOHaIbHBIMU YMClIaMU. Pellienue 3aiad 3 peaibHOW MPakTUKK HAa 4acTH, Ha
JpoOu.

Crenenb ¢ HaTypaJdbHBIM IOKa3aTeJeM: OIpeAesieHne, NpeoOdpa3oBaHue
BBIPOXKCHUI HAa OCHOBE OTPE/IEICHUS, 3aMUCh OOJIBIITUX YHCET.

[IporneHThI, 3anUCh MPOLIEHTOB B BHUJIE APOOM U ApOOH B BHUJE MPOIECHTOB.
Tpu OCHOBHBIE 3a/1a4M HA MIPOLICHTHI, PEIICHUE 3a4a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pPa30oKEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YUCET.

Peanbubie  3aBucMMOCTM, B TOM 4HCIe TIpsMas U OOparHas
MPONOPLUOHAIBHOCTH.

Anzebpauueckue eviparxcenus

[IepemeHnHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUSI C IEpEMEHHOM. JlomycTuMBbIe



3HaYeHUs nepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEKAY BEIMYMHAMU B BUJIE
dbopmyibl. Beruucienus no gpopmysam.

[IpeoOpazoBanrie ~ OYKBEHHBIX  BBIPAKEHHH, TOXKICCTBEHHO  pPaBHbIE
BBIpYKEHUS, MPaBUiia MPeoOpa30BaHusl CyMM U MPOU3BEICHUM, MTpaBuiia PaCKpbITUS
CKOOOK M TIpUBEJICHUS TIOJIOOHBIX ClIaraeMbiX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM TTOKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrOwIeHa. ClioKeHne, BBIUUTAHUE,
YMHOKEHHE MHOTIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXEHUS: KBaapar
CyMMBbI W KBaapaT pasHocTH. Dopmyrna pa3sHOCTH KBaApaToB. PazioxeHue
MHOTOWIEHOB Ha MHOHUTEJH.

Ypaeuenua

VYpaBHeHHE, KOpPEHb ypaBHEHHs, NpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHU.

JluHerHOE ypaBHEHHWE C OJIHOM MEPEMEHHOM, YMCJIO KOPHEH JIMHEMHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBIX YypaBHEHUU. CoOCTaBIE€HUWE YpPABHEHHU 1O
YCIJIOBHIO 3aJa4M. PelieHre TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHMIA.

Jluneiinoe ypasnenue ¢ 08yMs nepemenHbimMu u e2o epadux’. CHcTeMa IByX
JUHEWHBIX YPAaBHEHHU C ABYyMs MEpEMEHHbIMU. PelleHue cucteM ypaBHEHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIBIO
CUCTEM YPAaBHEHHI.

Koopounamut u cpaguxu. @Pynkyuu

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexyTku. PaccrosiHue
MEKy ABYMSI TOUKAMH KOOPJIUHATHOW MPSAMOM.

[IpsimoyronpHast cuctema koopauHat, ocu OX u Oy. Abcumcca U opauHaTa
TOYKH Ha KOOPJAMHATHOM TUIOCKOCTH. [Iprmepsl rpa@ukoB, 3a1aHHbBIX (HOPMYITaMH.
Yrenue rpaMKoOB peasibHbIX 3aBUCUMOCTEH.

[lonsatue ¢ynkumu. [paduk dynxmuu. CpoiictBa dyHkimi. JluHeilHas
¢byuknus, e rpapuk. I'padux dynkiuuun y = kx + b. I'paguueckoe pewenue
JIUHEUHDBIX YPABHEHUU U CUCEM JIUHEUHbIX YPAGHEHUI.

8 KIIACC

Yucna u éviuucnenusn

KBagpatueiit xopeHb u3 uucna. llowamue 00 uppayuoHaIbHOM Uuce.
Hecamuunvie npubnudcenus uppayuonanbHulx yucen. CBOWCTBa apu(PMeTHUECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPe0Opa30BaHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUMCJIEHUSM. /lelicmeumenbHbie Yucia.

CrenieHsb ¢ 1ebIM MoKaszaTesieM U €€ cpoiicTBa. CTaHgapTHAS 3aMUCh YHCIA.

Ancebpauueckue gviparicenus

KBampaTHbiil  TpEXuieH; pa3iloKEHHWE KBAApaTHOTO TPEXWIEHA HA
MHOKHUTEIH.

AnreOpandeckas apoO6b. OCHOBHOE CBOWCTBO alreOpanyeckor Apoow.
CnoxxeHrne, BBIYMTAHHWE, YMHOXXCHHE, JCJIICHHE anreOpanmdeckux JapoOeit.

2
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMHUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



PanmonanpHbIC BRIpRXXEHHS U X ITPeoOpa3oBaHue.

Ypasenenua u nepasencmea

KBanpatHnoe ypaBHeHue, popmyra KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. PemieHne ypaBHEHMI, CBONSIIMXCA K JIMHEWHBIM M KBAaJAPATHBIM.
[Ipocrteiime qpoOHO-paMOHAIEHBIE YPaBHEHHUSL.

I'paguueckas unmepnpemayus ypasHeHuil ¢ 08yMs NepeMeHHbIMU U CUCTEM
JIUHELHbIX YpasHeHuu ¢ 08ymsa nepemeHHvimu. lIpuMepsl pelnieHus: CUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OJIHON NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

Dynukyuu

[lonsitue ¢ynkuun. OO6MacTh ONpeAeNeHUs ©W MHOXKECTBO 3HAUYCHHM
dbynkuun. CnocoObl 3a1aHus PyHKITUH.

I'padux pynxnuu. Urenue cBoictB ¢yHkuuu no e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PeaTbHbIE MPOIECCHI.

@DYHKIMY, OIUCHIBAIOIINE TMPSMYI0 U OOpaTHYIO MPONOPIHUOHATBHBIC

k
3aBUCHMOCTH, HX rpapukn. OyHkimmu Y = X5, Yy = X, Y =+, Y = =

I'paguueckoe pewenue ypagnenuii u cucmem ypagHeHull.

9 KUJIACC

Yucna u évtuucnenun

JledicTBUTE/IbHBIE YHCJIA

PanmonanbHbie 4MCla, UppayuoHaibHsle YUCid, KOHeUHble U OeCKOHeuHble
oecsimuunvie Opodou. MHoowcecmeo OeticmeumenvHblx wuces, OelucmeumenbHvle
yucia Kak — OeckOHeyHvle Oecsamuunvle Opobu. BzaumHo  00HO3HAUHOE
coomeemcmaue MexHcoy MHONCECMBOM OeUCMBUMENbHbIX YUCel U KOOPOUHAMHOU
NPSMOU.

CpasneHue Oelicm8umenvHblX yucel, apugmemuveckue Oelucmsus ¢
oelicmeumenbHblMU YUCIAMU.

N3mepennsi, npudJInKeHNs, OLECHKHU

Pa3zMepbl 00BEKTOB OKpYKalOIIEr0 MHpA, JJIUTEIBHOCTH IMPOIECCOB B
OKPYKaIOIIEM MUPE.

[TpubnamxEnHoe 3HaUeHUE BEJIMUYUHBI, TOYHOCTH MPUOIKeHus. OKpyTJIeHHEe
yucen. [[pukuaka u oleHKa pe3yabTaTOB BbIYUCICHUM.

Ypaeunenua u nepasencmea

YpaBHeHus ¢ 0JHOM NepeMeHHO

JInneniHoe ypaBHEHME. Pemenne ypaBHEHNM, CBOASIIMXCS K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHUM, CBOASIIMXCA K KBAJPATHBIM.
bukBaapatHoe ypaBHeHuUe. [Ipumepsl peuleHus ypagHeHul mpemvel u 4emeeépmot
cmeneHeu paziloHceHuemM Ha MHONCUMENU.

Pemenne qpoOHO-parmoHAIBHBIX YPaBHEHUH.

Pemenne TekCTOBBIX 3aa4 anreOpandecKuM METOIOM.



CucreMbl ypaBHeHHi

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX
JIMHENHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMU. PellleHne cucreM IByX ypaBHEHUH,
OJJHO W3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I'paduyeckas
WHTEPIPETALNs] CHCTEMBI YPABHEHUM C IBYMs IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a1a4 aare0Opanyeckum CrocoooM.

HepaBenctBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. Pemenune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW INIepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTanys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

Dynukyuu

KBanpatuunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapabona, koopauHaThl
BEPILMHBI 1apadoIibl, OCb CAMMETPUH NapadOJIbl.

['paduku (YHKITHIA: y = kX, y = kx + D, y = X,
y = +x,y = %I/II/IX CBOMCTBA.

Yucnoewvie nocnedosamenvnocmu

OmnpeneJieHue ¥ crioco0bl 321aHUSI YU CJIOBBIX MOCTEA0BATEIbHOCTEN

[loHsiTUE YMCIIOBOWM MOCIENOBATEIBLHOCTH. 3aJaHHE IOCIIEI0BATEIbHOCTH
pPEKYppEHTHOH (popmMynol U hopmysoil N-ro wieHa.

Apudmernyeckasi U reoMeTpUYECKasi MPOrpeccuu

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opmyiibl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCUid, CyMMbI IEPBBIX N YJICHOB.

H3006pasicenue yneno8 apu@memuyeckolr u 2eoMempuideckoi npozpeccull
MOYKAMU HA KOOPOUHAMHOU NaoCcKocmu. JIunetiHblil U IKCNOHEHYUAIbHBLL POCM.
CnoorcHble npoyeHmui.

PABOYAS ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KITACCbI

Hesu n3yuyeHust yueOHOro Kypca

Obmue menmu uzydeHus: ydeOHOTO Kypca «l'eomMeTpus» MpeAcTaBlICHBI B
[TOOIT OOO. OHu 3aKIHOYAIOTCS, ITPEKIE BCETO B TOM, UTO HA YPOKAX T'€OMETPUHU
OOyJaroluiicss yYHUTCS TMPOBOAWTH JOKA3aTENbHBIE PACCYXKIACHHS, CTPOUTH
JIOTHYECKHE YMO3aKIIOUEHUS, JOKa3bIBaTh WMCTUHHBIC YTBEP)KIEHUS U CTPOUTH
KOHTPIIPUMEPHI K JIO’KHBIM, TIPOBOUTH PACCYKIICHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (hOpMyIUpOBaTh OOpaTHBIE yTBEpXKIAeHUs. B oOydueHHH
YMEHHMIO PACCYXJaTh COCTOMT Ba)XHOE BOCIHHUTATEIbHOE 3HAUEHUE H3YUEHHUS
reOMETPUH, IPUCYILIEe UMEHHO OT€UECTBEHHOW MaTeMaTHUECKOH IIKOJIE.

Bropoii nenpio u3ydeHHss T€OMETPHUM SIBISIETCS MCIOJb30BaHHE €€ Kak
WHCTPYMEHTA TIPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3ajad,
BCTpPEUAIOLIUXCSA B  peaJbHOW JKM3HU. OTOMY COOTBETCTBYET BTOpaf,



BBIYMCIIUTEIbHAS JIMHUSA B M3YYEHHH T€OMETPUM B MIKOJE. st 3TOr0 y4uTemnto
pekomMeHayeTcst  moaduparh — 3aJaud  IPAKTUYECKOro  Xapakrepa  JJid
paccMaTpuBaEeMbIX TEM, YUYUTh OOYYaroIIMXCS CTPOUTH MAaTEMaTHYECKHUE MOJEIH
peanbHBIX JKU3HEHHBIX CHUTYyallMid, IPOBOJWUTH BBIYMCICHUS W OLICHUBATH
aJICKBaTHOCTh IIOJIy4EHHOrO0 pesyibTaTa. KpailHE BaXHO NOAYEPKUBATH CBA3U
IrE€OMETPUU C JAPYTMMH INPEAMETAMU, MOTHUBUPOBATH HCIIOIB30BATh ONPEICICHUS
reOMETPUUYECKUX (PUTYp U MOHATHM, AEMOHCTPUPOBATh MPUMEHEHNE TOTYyYEHHBIX
yMEHHM B (U3HKE U TEXHHMKE. OJTH CBsA3M HauOoyiee SpKO BUIHBI B Temax
«BekTopb», «TpUrOHOMETpHYECKHME COOTHOLICHHs», «Meron KoopauHAT» U
«Teopema [Tudaropa.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CormacHo y4yeOHOMY IIaHy B 7-9 Kilaccax wW3y4yaeTcs YYEOHBIA Kypc
«I"eoMeTpus», KOTOPBIM BKJIIOYAET CICIYIONINE OCHOBHBIC Pa3Jieibl COJNCPIKAHUS:
«I"'eomerpruueckue GUTYpHI M HX CBOMCTBa», «l3MepeHHE T'€OMETPHUYECKUX
BEIIMUMH», a Takxke «JIeKapTOBBl -KOOPAWHATHI Ha IIOCKOCTHY», «BeKkTophi»,
«JIpmxenus miockoctn» U «IIpeodpazoBanust mo100us».

YueOHbIll IJIaH TIpeaycMaTpuBaeT H3ydeHHE TEeOMETpUuM Ha 0a30BOM
YpOBHE, UCXO/s M3 HE MeHee 68 ydeOHBIX YacOB B y4eOHOM TOJly, BCETO 3a TpH
rojia o0yueHust — He meHee 204 Jacos.

COHEPXXAHUE YYEBHOI'O KYPCA (I10 TOAAM OBYUYEHNM )

7 KIIACC

Hauvanbubie monsTus reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YTOIL
Buner yrios. BeprukaibHble U CMExHbIE yribl. buccekrpuca yrina. JlomaHnas,
MHOT'OYTOJIbHUK. 1apaninenbHOCTh U MEepIeHAUKYISIPHOCTD MPSIMBbIX.

Cummempuunvie ¢hueypol. OcCHOBHblEe CBOUCMBA 0CEBOU cwwwempuug.
[Ipumepsl CUMMETPUHN B OKPYKAFOIIEM MUDPE.

OcHogHble noCmpoeHUst ¢ NOMOWBIO YUPKYJIAL U TUHEUKU.

Tpeyronpauk.  BpicoTa, Meauana, OWCCeKTpuca, HX  CBOMCTBA.
PaBHOOCpEHHBIN u PaBHOCTOPOHHUM TPEYTOJIbHUKHU. Hepasenctso
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM pPABHOOEAPEHHOro TpeyroiabHuka. IlpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBoicTBA W MNOpPHU3HAKKM NapaJUieapHbIX IpsAMbIX. CymMma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTIIbI TPEYTOJIBHUKA.

[IpsmoyrosibHbI  TPEYroabHUK. CBOMCTBO MEOUAHbl MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
IPSAMOYTOJILHBIX TPEYTOJILHUKOB. [IpSIMOYTOIBHBIN TPEYrONILHKK ¢ yIiioMm B 30°.

HepaBencTBa B reoMeTpum: HepagseHcmeo mpey20ibHuKa, HEPABEHCTBO O

3
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He,uaror CaMOCTOATEJILHO OIPEALIIACT 00BeEM HU3y4aeMoro mMmarepuajia.



JUTMHE JIOMAHOM, TeopeMa O OOJbIeM yriie U OOJbIIeH CTOPOHE TPEyroIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

T'eomempuueckoe mecmo mouek. bucCCekTpuca yria ¥ CEpEeIUHHBIN
MEPIEHIUKYJIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJla W JHaMeTp, HUX CBOMCTBa. B3aumMmHOe
pacIoNoKEHUE OKPYKHOCTU U mpsiMoi. KacarenbHas U cekymas K OKpPY>KHOCTH.
OKpyXHOCTb, BOHMCaHHas B yroj. BrnucaHHas W onucaHHas OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
cillyyau MapajjiesorpaMMoB (NMPSAMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MPU3HAKHU.
[IpssMoyroJibHAs Tpaneuus.

Memoo yosoenus meouansl. llenmpanvuas cummempus.

Teopema @aneca u meopema o nponopyuoHaibHvlx ompeskax. CpeaHue
JIMHUAU TPEYTOJbHUKA U Tpaneuuu. Llenmp macc mpey2oibHuKa.

Ilooobue mpeyzonvhuxos, kodphpuyuenm nooodus. Illpuznaku nooodus
mpey2onbHukos. llpuMeHenmne noqo0ust Mpu peiieHun MpakTUYeCKUX 3aj1ay.

CaoiicTBa mioniaaei reomeTpuueckux ¢uryp. @opMynbl Ui IUIOMIAIA
TPEYroJIbHHUKA, Napajienorpamma, pom6a u Tpanenuu. OTHOILIEHHE IUIOMIAIeH
NoI00HBIX (Uryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu peueHun
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOr0 yIJIa MPSMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yrioB B 30°, 45° u 60°.

BrincanHble M UEHTpaJbHBIE YTJIBI, YIrOJl MEXKIY KacaTellbHOM U XOpIOH.
Yrael  Mexay XopaaMH M CeKylIMMHU. BriMcaHHbele U ONMCaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocteu. Kacanue
OKpyx)HOCTeH. OOIIMEe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, Tanrenc ymioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYIIbI MPUBEIACHHMS.

Pemennie TpeyronbHukoB. TeopemMa KOCHHYCOB W TeopeMa CHHYCOB.
PerieHrie MpakTHYECKMX 3aJad C HCIOJb30BAHUEM TCEOPEMbI KOCHHYCOB U
TEOPEMBI CHHYCOB.

IIpeobpaszosanue nooodbus. Ilooobue coomsemcmeeHHbIX I1eMEHMO8.

Teopema o npouszgedeHuu ompe3Kos Xopo, meopemvbl O NpPou3eedeHuUl
OMPe3K08 CeKYWUx, meopema 0 Keaopame KacameibHOlL.

Bekrop, anmHa (MOAyJb)  BEKTOpa, COHANpPaBIEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOXKHO  HAMpPaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,



PaBEHCTBO BEKTOPOB, ONE€paluy HajJ BEKTOpamH. PasznoskeHue BeKTOpa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKJACHUS JIUH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA TJIIOCKOCTU. YpasHeHus npsaMou U OKPYKHOCTH
B KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEH U MPpSIMbIX. MEeTOJl KOOPAUHAT U €ro
IpUMEHEHUE.

[IpaBunbHble MHOTOYroJibHUKW. JliMHAa OKpyKHOCTU. ['pamgycHas w
paguaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocTeu. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

Heuodicenus naockocmu u @HympeHHue cummempuu guayp (nemeHmapmbvie
npeocmasenenus). Ilapannenvruiii neperoc. Ilosopom.

PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KIIACCBI

Henu n3yvyeHust yueOHOro Kypca

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh U CTATHCTUKA MPUOOPETAIOT
BCE OOJIBIIYI0 3HAUMMOCTh, KaK C TOUYKH 3PEHHUS NPAKTHUYECKUX MPUIOKEHHUH, TaK
U UX posiu B 0Opa3zoBaHuu. Kaxkapiil 4eaoBEeK MOCTOSHHO MPUHUMAET PELICHUs Ha
OCHOBE MMEIOILIUXCS Y HEro IaHHbIX. A JUisi 000CHOBAaHHOT'O MPUHATHUS PELICHUS B
YCJIOBUSIX HEJAOCTaTKa WM H30bITKAa WHGOpMalUM HEOOXOAMMO B TOM YHCIIE
XOpoIIo ¢(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MblIIeHHE. IMEHHO
MO3TOMY OCTPO BCTaJla HEOOXOAUMOCTh C(OPMHUPOBATH y OOYYaAIOIIHUXCSA, B TOM
yucne oOydarommxca ¢ 3IIP, ¢GpyHKIMOHAIBHYIO IPaMOTHOCTh, BKJIIOYAIOUIYIO B
ceds1 B KayecTBE HEOTHhEMJIEMOM COCTaBIIAIONIEH YMEHHE BOCHPUHUMATh U
KPUTHUYECKH aHAJIM3UPOBaTh HH(OpPMAILMIO, MPEACTABICHHYIO B pPa3iMYHbIX
dbopMax, MOHMMATh BEPOATHOCTHBIN XapaKTep MHOTMX pPEaJbHBIX IMPOILIECCOB U
3aBUCUMOCTEM, MPOU3BOIUTE MPOCTENIINE BEPOSATHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMHM TNpUHLMIAMHU cOOpa, aHaluM3a M TNPEJACTABICHUS JaHHBIX W3
pasnUYHBIX cdep KU3HU OOIIeCTBAa M roCyJapcTBa MPHOOIIAET O0ydYaromuxcs K
OOIIECTBEHHBIM UHTEPECAM.

B crpykType mporpaMMbl yuyeOHOro kypca «BeposTHOCTb M CTaTHCTUKA»
OCHOBHOM HIKOJIbI BBIJIEJICHBI CIEAYIOIINE COACPKATEIBHO-METOANYECKUE JTUHUU:
«IIpencraBneHue JaHHBIX W OINUKCATeIbHAs CTATUCTUKA»; «BeposaTHOCTHY;
«321eMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadoBy.

Conepxxanue nuHuu  «lIpencraBneHue  JaHHBIX W ONMCATENbHas
CTaTUCTHKa» CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMS HABBIKOB pabOThI C
uH(popMaIMen: OT YTeHUs M HUHTEpHpeTaluy HHPOpMaluu, NpPeICTAaBICHHON B
Tabnuiax, Ha auarpamMmax u rpadukax 1m0 cOopa, MPEACTABJICHHS W aHalu3a
JaHHBIX C MCIOJb30BAaHUEM CTATHCTUYECKUX XAPAKTEPUCTUK CPEAHUX U
pacceuBanus. PaGotast ¢ ganHbiMu, oOyuatomuecsi ¢ 3IIP yuarcs cuuThiBaTh U
UHTEPIIPETUPOBAaTh JIaHHbIE, BBIABUTATb, APIYMEHTHUPOBAaTh U KPUTUKOBATH
OpOCTEeHIIe THUIOTE3bl, Pa3MbIIUIATH HaA  (AKTOpaMH, BBI3BIBAIOIIUMU
U3MEHYMBOCTb, M OILICHUBATh UX BJMSHHE HA paccMaTpuMBaeMble BEJIMYMHBI U



IIPOLIECCHI.

NHTYyUTHBHOE MpEICTAaBICHUE O CIyYaHOW M3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIUMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW IS
U3y4YeHUs] Teopuu BeposiTHocTel. bombinoe 3Hauenue s oOydarommxcsa ¢ 3[1P
31€Ch MMEIOT MPAaKTHYECKUE 3aaHHsl, B YACTHOCTH ONBITHI C KJIACCUYECKUMU
BEPOSTHOCTHBIMHA MOJICTISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJUTCSA KaK Mepa NpaBAONOAOOUS CIy4aiiHOTO
coObiTus. [Ipu nzyuenuun kypca oodydaroniuecs ¢ 311P 3HakoMsITCst ¢ TpocTeHIIMMU
METOJIAMU  BBIYHCIICHUST BEPOSITHOCTEM B  CIIy4YallHbIX JKCIIEPHUMEHTAaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU HMCXOJAMHU, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIONIMMH CTaBUTh U pelIaTh OoJee CIOXKHbIE 3alaud. B Kypc BXOIST
HAYaJIbHBIE TIPEJICTABICHUS O CIyYalHBIX BEJIMYMHAX W HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

Takoke B paMKax 3TOT0 Kypca OCYIIECTBIISIETCS] 3HAKOMCTBO O00Y4YalOIIUXCs C
3IIP ¢ MHOXECTBaMH U OCHOBHBIMM ONEpAlMsIMH HAJ MHOXKECTBaMHU,
paccMaTpUBaKOTCA IPUMEPHI TNPUMEHEHUs JJI1 pPELIeHHUs 3aJad, a Takxke
UCITIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax U YUeOHBIX MpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xiaccax usydaercsa Kypc «BepoATHOCTb M CTaTUCTHKa», B KOTOPBIM
BXOAAT pasaensl: «lIpencraBneHne maHHBIX W ONMCATENbHAs CTATUCTHKAR;
«BepoaTHocThY; «DneMeHThl KOMOMHATOPUKNY; « BBeieHue B Teoputo rpadoBy.

Ha u3ydenue naHHoro kypca oTBOAUT | y4eOHBIN 4ac B HEJEIIO B TEUCHHE
Kaxxjioro roga o0ydeHnus, Bcero 102 yueOHbIX yaca.

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

7 KIIACC

[IpeacraBnenre JaHHBIX B BUJE TAOJIHII, 1UarpamMm, rpaukoB. 3arnoTHEHHIE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHEe rpaMKkoB peasibHBIX MpoIieccoB. M3pneuenue nndopmarim u3
JMarpaMM U TaOJIHII, UCTIONH30BaHNUE U UHTEPIPETALUS TAHHBIX.

OmnucarenpHasi CTAaTHCTHKA: CpeIHEe apu(pMETHIECKOe, MEIWaHa, pa3Max,
HauOOJIbIIIeE W HAWMEHBIIIEE 3HAYCHHUS HaOOpa YHCIIOBBIX JaHHBIX. [Ipmmepbl
CIIy4ailHOM U3MEHYMBOCTH.

Cryuatinslil 9xcnepumenm (onvim) u caydatinoe coovimue. Beposmnocms u
yacmoma. Ponv manoseposmmuvix u npaxkmuuecku O00CMOBEPHLIX COOLIMULL 8
npupode u 6 obujecmee. Monema u uepanbHAs KOCMb 8 Meopull 8ePOSMHOCME .

I'pagh, eepwuna, pebpo. Cmenenv eepuunvl. Qucno pédep u cymmapuas
cmenensb eepuiun. I[lpeocmasnenue o ceéaznocmu epagha. Llenu u yuxnwl. Ilymu 6
epaghax. Obx00 epaga (dtinepos nymo). l[Ipeocmasnenue 06 opuenmupo8aHHOM

4
3H€CI) " Jajgee KypCuBOM 0603Ha‘l€HLI TEMbI, U3YUCHHNE KOTOPLIX IPOBOJAUTCA B O3HAKOMHUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATEJILHO OIPEALIIACT 06T>GM HU3y4aeMoro mMmarepuajia.



epage. Pewenue 3a0au ¢ nomowvio epagos.

8 KUIACC

[IpeacraBieHue naHHBIX B BUE TaOJIUI, 1UarpamMmm, rpauKoB.

MHOXecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Onepanuu Haj
MHOKECTBaMU: O0BbEAMHEHHUE, TepecedeHue, aomnosiHeHue. CBoOWCTBa omepanuii
HAJl MHOXXECTBAMH: TIEPEMECTHUTENIbHOE, COYETaTEeNIbHOE, pPacHpeeIUTENbHOE,
BKUIIOUCHUS. Vcmonb3oBaHWe TpadUiyecKOro NPENCTABICHUS MHOXKECTB IS
OTMCAHWsI PEaTLHBIX MPOIIECCOB U SBJICHUM, TIPH PEIICHUU 3a]1a4.

Hsmepenue pacceusanus oannvix. [ucnepcus u cmanHoapmHuoe omriloHeHue
YuCno8vix Habopos. /luazpamma pacceusaHus.

DneMeHTapHbIe COOBITHS ciydaiiHOro ombita. CiydaitHeie COOBITHA.
BepositHoctrt  coObITrii.  OnbBITBI ¢ PaBHOBO3MOXKHBIMH  DJICMEHTAPHBIMHU
coObITusiMU. CoryualiHblil BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU U MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

lepeso. Cesoiicmea Oepesvbed: eOUHCMBEHHOCMb NYMU, CYUjecmeosanue
sucsaueli 8ePULUHbL, C853b MedHcOy HUCIOM Gepuiur u duciom pédep. Illpasuno
YMHOdHcenus. Pewenue 3a0au ¢ nomowwio 2pagos.

IIpomusononosxcnvle cobvimus. Juacpamma Oiinepa. ObOveouHeHnue u
nepeceuenue cobovimui. Hecoemecmuvie cobvimus. @Dopmyna  crodceHus
sepoamuocmei. Ycnoenas eepoammnocmo. Illpasuno ymnooxcenus. Hezasucumvie
cobovimus. Ilpeocmasnenue sxcnepumenma 6 eude Oepesa. Pewienue 3adau Ha
HAaxoocoenue 6eposimHOCmeli ¢ NOMOWbIO 0epesa CLyYauH020 IKCHepuMeHmd,
ouazpamm Diinepa.

9 KNIACC

[IpeacraBnenrie JaHHBIX B BUAE TaOMUIl, JuarpamMm, rpaduKoB,
WHTEpHpeTanus JaHHbIX. UTeHue u noctpoenue Tabmaull, nuarpamm, rpaukoB 1o
peaIbHbIM JAHHBIM.

[TepectanoBku u dakropuan. CoyeTaHusi U YUCIO COUYECTAHUU. IpeyeonbHuUK
Ilackana. Pemenue 3a1a4u ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

T'eomempuueckasn eeposimuocmo. CryuatiHvlli 86100p MOUKU U3 ueypsvl HA
HJIOCKOCMU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHU.

HcnbiTanne. Ycnex m Heygmada. Cepusi HCHOBITAHWM 1O NEPBOTO yCIEXa.
Cepust ucnbiTanuii bepHymin. BeposSTHOCTH COOBITHII B CEpUU MCHBITAHUMN
bepnymnm.

CiyuaiiHass BEIMYMHA WU PACIPENCIICHUE BEPOSITHOCTEW. MaremaTuueckoe
OXugaHue u aucnepcus. llpumepbl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaTremaThdeckoe OXUIAAHUE U
JUACTEPCUA CIyYalHOW BEJIWYMHBI «UYHCJIO YCIIEXOB B CEPUM HCIBITAHUMN
bepnynnm».

ITonarue o 3akoHe OOIBIIUX yncell. M3MepeHue BeposSTHOCTEH C MOMOIIBIO
yacToT. Ponb 1 3HaUeHME 3aKOHA OOJIBIITUX YKCET B IPUPOJIEC U OOIIECTBE.



KoHTpOoJIbHO-U3MepHUTe/IbHbIE MAaTePUAJIbI

[IpoBeneHnEe OLEHKU IOOCTUKEHUW IIAHUPYEMBIX PE3YIbTATOB OCBOCHUS
y4eOHOro MpeaMeTa MPOBOAUTCS B (opMe TEKYIIEro U pyOeKHOTO KOHTPOJS B
BUJIC: KOHTPOJIbHBIE PA0OThI, CAMOCTOSTEIbHBIE pA0OThI, 3a4€Thl, MATEMATHUYECKUE
JUKTAHTBI, MPaKTUYECKHe paboThl, MUCBMEHHBIH OTBET MO WHAMBUIYaJTbHBIM
KapTOYKaM-3aJIaHHsIM, TECTUPOBAHHUE.

st obyuaroruxcst ¢ 3[1P Bo3MokHO nM3MeHeHne GOpMYITUPOBKHU 3aJaHUMA
Ha «MOLIAroBYIO», aJalTallMi0 MpeaJaraéMoro oO0ydarwleMycs TeCTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT0) MaTepualia: HCIOJIb30BAHUE YCTHBIX U MUCHMEHHBIX
WHCTPYKIUH, YHOPOIICHUE [JIMHHBIX CJIOXKHBIX (HOPMYIUPOBOK HHCTPYKIIHMA,
pelIeHre C ONOpOd Ha alnropuT™M, oO0pasel, HCIOIb30BaHUE CIPABOYHOU
uHbOpMaInu.

I[VNIAHNPYEMBIE PE3VIJIbTATBI OCBOEHNA YUEBHOTI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBAIMsg K  OOYy4YEHHMIO  MaTeMaTUKe U IIeJICHANpaBJICHHOM
MO3HABATEIbHON JEATEIbHOCTH;

MOBBIIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JEATEIIbHOCTh, TPEOYIONIYI0 MaTeMaTHYeCKUX 3HAaHUM, B TOM 4YHCIE yMEHUE
YUYUTBCA Y APYTUX JIFOAEH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYID CHUTYyalldl0, OBbITb TOTOBBIM
JICVICTBOBATh B OTCYTCTBHE TapaHTUHN yCIIEXa;

criocobHocTh oOydarontuxcs ¢ 3IIP k oco3HaHuto cBoux JeUIIMTOB U
MPOSIBJICHUE CTPEMJICHHS K UX MIPEOIOJIECHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTABUThH JOCTHKUMBIE TIEITH;

yMEHHUE pa3inyarh y4eOHbIE CUTYyallMd, B KOTOPHIX MOXHO J€HCTBOBATh
CaMOCTOSITENIbHO, M CHUTyallid, TJE€ CJEeAyeT BOCIIOJIb30BaThCA CIPABOYHOMN
uH(bOpMaIUel Wik IPYTUMHU BCIIOMOTATEILHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TIEPEHOCHUTHh TIOJNIYYCHHBbIE B XOJle OOydYeHUs 3HaHUS B
aKTyaJIbHYI0 CHUTyanuio (TIpU pelIeHWuW IKUTEHCKUX 3aj1ad, TpeOyrommx
MaTE€MaTUYECKUX 3HAHUM);

CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUAX U MpaBUIaX MPOBEACHUS
MPOMEKYTOUYHOW Y UTOTOBOM aTTECTalUU;

OBJIaJICHHE OCHOBaMU (PMHAHCOBOM T'PAMOTHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

Oeénaoenue YHUGEPCANbHBIMU YyueoOHbIMU no3HaeamebHbIMU
oelicmeuamu:

YCTAaHABJIMBATh MNPUYUHHO-CICICTBEHHBIE CBSI3M B  XOJ€ YCBOECHUSA
MaTE€MaTHYECKOTr0 MaTepuaa;

BBISBJIATH ACHUIMT JTaHHBIX, HCOOXOAUMBIX ISl PEIICHHUS IOCTaBICHHOU
3aJIa4u;



C TIOMOIIBIO YYUTEIs BHIOMPATh CIOCOO pEIIeHHUs MAaTeMaTH4YeCKOW 3a/1adyu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHNUS);

OPUMEHSATh W MpeoOpa3oBbIBATh 3HAKM M CHUMBOJIBI B XOJ€ pEIICHUs
MaTEeMaTUYeCKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IaHHOE IIPU PEIICHUU MaTEMaTUYECKOM 3a/1auH;

NOHUMAaTh U MHTEPIPETUPOBATh UHPOPMALIMIO PA3TMYHBIX BUAOB U (Popm
Mpe/ICTaBIICHNUS;

WUTIOCTPUPOBATH peliaeMble 3a7auu rpauuecKuMU CXeMaMHu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO.

MMOHUMAaTh M HCIOJIb30BAaTh MAaTEMATHUYECKHE CPEACTBA HArJsJHOCTH
(rpaduku, nAWarpaMMbl, TaOMUIBI, CXeMBbl W JAp.) Uil  HWUIIOCTpPaluH,
MHTEpNPETAlNN, apTyMEHTALUH.

Osnadenue  yHugepcaivHulMu  y4eOHbIMU KOMMYHUKAMUBHbIMU
oelicmeuamu:

OpPraHMU30BbIBATh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMM B IPOLIECCE PEIICHUS 3a1a4;

B3aMMOJEMCTBOBATh W HAXOAUTh O0IIKE crnocoObl paboThl; paboTaTh B
rpynne: HaxoAuTh O0Ilee pelleHue M pa3pelarb KOH(IUKTBI Ha OCHOBE
COIJIACOBaHUS MO3ULUHN U Y4ETa UHTEPECOB; CIylIaTh NapTHEPA; GOPMYIUPOBATH,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

MIPOTHO3MPOBATh BOZHUKHOBEHUE KOH(MDIUKTOB MPU HATUYHUU PA3HBIX TOYEK
3peHusa U paspeniatb KOH(QJIMKTHI HA OCHOBE y4€Ta MHTEPECOB U IMO3ULIHUNA BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO MO3ULUI0O U KOOPAUHHUPOBATH €€ C MO3ULUSAMU
NapTHEPOB B COTPYIHHUYECTBE MPU BBIPAOOTKE OOLIEro PEIIeHHs] B COBMECTHOM
NesATEIbHOCTH;

BBIMOJIHATH CBOIO YacTh pabOThI, TOCTUraTh KayeCTBEHHOI'O pe3yJjbTaTa U
KOOPJAMHUPOBATh CBOM JIEUCTBUS C IPYTHUMH YI€HAMHU KOMaH/bL;

OLIEHMBATh KaY€CTBO CBOET0 BKJIaJa B OOLIUI MPOAYKT.

Osnadenue yHugepcaibHbiMu yueOHbIMU PecYIAMUCHBIMU OCUCH GUAMU:

CTaBUTh LM, BIOUpATh U CO3/1aBaTh AJITOPUTMBI JJISl PEUICHUs y4eOHBIX
MaTeMaTUYECKHUX MPooIem;

IUTAHUPOBATh U OCYILECTBIISITh JIEATEIbHOCTh, HAIIPABICHHYIO HA PEIICHHE
3aJ1a4y UCCIIEeI0BATEIbCKOIO XapaKTepa.

dopMynupoBaTh W yIEpKUBATh y4yeOHYHO 3aJady, COCTABJIATH IUIAH U
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYUIECTBJISITh KOHTPOJIb MO 00pa3lly M BHOCUTh HEOOXOIUMBIE
KOPPEKTHUBBI;

KOHTPOJIMPOBAaTh TMPOILIECC M  pe3yJbTaT Y4eOHONW MaTeMaTH4ecKOn
NEeATEIbHOCTH;

aJIeKBaTHO OIICHMBATh MPABUWJIBHOCTh WJIM OIIMOOYHOCTH BBITIOJHEHHUS
yueOHO! 3amaun, €€ OOBEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€
peLIeHHs;

CIMYaTh CIOCO0 JAEHCTBUS U €ro pe3ybTaT ¢ 3aJaHHBIM 3TAJIOHOM C LEJIbI0
oOHapy>KeHUsI OTKIIOHEHUH ¥ OTIMYHUMA OT ITAJIOHA.



NPEABUNIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IIPU PEIICHUU
y4eOHOM 3a71a4u;

MOHUMATh TPUYHMHBI, IO KOTOPHIM HE OBLI JIOCTUTHYT TPEOYEMBIN pe3ynbTaT
JeATEIIbHOCTH, ONPEACIIATh MMO3UTHUBHBIE U3MEHEHUsI M HalpaBJICHUs, TPEO yIoIne
JajgbHEenIe padoThl;

PEeryJIMpoBaTh CIOCOO BBHIPAXKEHUS IMOIIMM.

HNPEAMETHBIE PE3YJIBTATHI

PesynbraTtel ocBoeHUsT yuyeOHoro mpeamera «Martematuka (BKIIIOUAs
anreOpy, reOMETpPHUI0, BEPOSITHOCTh U CTAaTUCTUKY)», PaclpeiesieHHbIE MO rojam
oOy4denwusi, (HOPMYTUPYIOTCS IO TPUHIIMITY J0O0ABICHUS HOBBIX PE3YyIhTATOB OT
roga K roay, y»K€ Ha3BaHHbIE B MPEIBIAYIIMX TOAax IMO3WLIHMH, KaK MPaBUIIO,
JIOCJIOBHO HE MOBTOPSIIOTCSI, HO YUHUTHIBAIOTCS (PE3yJbTAThl OUEPETHOTO TOJa MO
YMOJIYaHUIO BKJIIOYAIOT PE3YJIbTAThI IPEAbLAYIIUX JIET).

I[UDIAHWUPYEMBIE INPEAMETHBIE PE3YJIbTATBI OCBOEHUA

PABOYEN ITPOI' PAMMBI KYPCA «MATEMATHKA»

(ITOTOJAM OBYYEHUA)

OcBoenue yueOHOro Kypca «MartemaTuka» B 5—6 Kj1accax OCHOBHOM IIIKOJIbI
JIOJDKHO 00€CTeunBaTh JOCTHKEHUE CIETYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB:

5 KUIACC

Yucna u éviuucnenusn

OpueHTUpPOBATHCS. B TMOHATUSX U OMNEPUPOBaTh Ha 0a30BOM YpOBHE
TEpPMUHAMU, CBS3aHHBIMM C HATypaJbHBIMU 4YHUCJIAMU, OOBIKHOBEHHBIMU W
JECATUYHBIMH IPOOSIMH.

CpaBHMBaTh H yHOPSIOYHMBATH HaTypajdbHbIE 4YHCIIA, CPAaBHUBATH B
MPOCTEUIINX CITy4dasix OOBIKHOBEHHBIE JPOOH, ECATUYHBIC TPOOH.

CooTHOCUTH TOYKY Ha  KOOPJIMHATHOM  (YMCIIOBOM) TpsSMON ¢
COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HAaTypaJibHbIE YHCJIAa TOYKAMH Ha
KOOPAMHATHOM (YHCIIOBOM) MPSMOM.

BoimonaaTe  apudMernyeckue NEUCTBHUS C HATypadbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MTPOCTEUILIUX CITydasX.

BrInosHATE NpOBEPKY, MPUKUKY PE3YyIbTaTa BEIYUCICHUI.

OKpyTJIsTh HaTypaJIbHBIE YKCIIA.

Pewienue mexcmoewix 3a0au

Pemate TekcTOBbIE 3a7auM apU(PMETHUECKHMM CIOCOOOM U C TOMOIIBIO
OpraHW30BAaHHOTO KOHEUHOIO Tiepedopa BCEX BO3MOXHBIX BapuUaHTOB (TIpHU
HEO0OXOMMOCTH C HAMIPABJISAIONIEH TTOMOIIBIO).

Pemats 3amaum, cojaepikamide 3aBUCUMOCTH, CBSI3bIBAIOIIUME BEJIWYUHBI:
CKOpPOCTh, BpEMs, pacCTOSHHE; I1I€Ha, KOJWYECTBO, CTOUMOCTH (TIpHU
HEO0OXOMMOCTH C UCTIOJIb30BAHUEM CIIPABOYHON MHGMOPMAIIHH).

Hcnonp30BaTh KpaTKue 3alHMCH, CXEMbI, TaOJIUIBI, OOO3HAYCHHS MPHU
pelieHny 3aaa4.



[Tonb30BaTbCcsi OCHOBHBIMH ~ €IMHUIIAMH  W3MEPEHUS: IIEHBI, MacChI;
pacCcTOsHUSA, BPEMEHHU, CKOPOCTH; BBIPAXATh OJHW €IUHHUIBI BEIUYMHBI 4Yepes
npyrue (Mpyu He0OXOIUMOCTH € OITOPOM Ha CMPABOYHYIO HH(OPMAIIHIO).

W3Bnekats uH(OpMaiuio, NpeACTaBICHHYIO B TabiMile, Ha CTOJIOYATOM
JMarpaMMme, UHTEpPIIPETUPOBATh MPECTABICHHBIE TaHHbIE, UCIIOJIb30BaTh JaHHbBIC
P pelICHUU 3a]1a4.

Haznaonaa zeomempus

[Tonp30BaThCA r€OMETPUUYECKUMU MOHATUSIMU: TOUYKA, MPSIMasi, OTPE30K, Ty,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoanTh TIpUMEpPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, UMEIOIMHX (Gopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, IPU HEOOXOIUMOCTHU MO BU3YaJIbHOM omope,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIINHA,
CTOpPOHA, TMAarOHaJIb; C OKPYKHOCTBIO: PaANyC, AUAMETP, LIEHTP.

N300pakaTh HM3ydeHHbIE TeOMETpUYecKue (UTypbl Ha HEITWHOBAHHOU H
KJeTyaTo Oymare ¢ TOMOIIbIO MHUPKYJIS M JIMHEHKU (IOCJIE€ COBMECTHOTO
aHaju3a).

Haxonuth JyiMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHUEM C MOMOIIBIO
JMHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaapara s
WX IMIOCTPOCHMSI, BEIYUCIICHUS TUIOIIAA U TIEpUMETpA.

Beraucnate mepumeTp W IUIOMAAL KBaApara, MPsSMOYTOJbHHUKA, (Quryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, n3o0pak€HHBIX Ha
KJIeTYaTon Oymare.

[Tonp30BaThCS OCHOBHBIMA METPHUYCCKHMH CIUHUIIAMUA MU3MEPEHUS JJTUHBI,
IJIOMIAAN; BBIPAXKATh OJHU E€AUHUIBI  BEJIMYMHBI 4epe3 japyrue (mpu
HEOOXOIMMOCTH C OIOPOH Ha CIPABOYHYIO HMH(DOPMAIIHIO).

Pacno3naBate mapasuienenurnen, KyO, HMCHOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo TpaHb, U3MEPEHHS; HAXOJIUTh H3MEPEHHs MapajulesienuIea,
KyoOa.

Boruucnate 00b€M KybOa, mapasuienenuriena mo 3aJaHHbIM U3MEPEHHUSIM (C
OTIOPOi HA aNTOPUTM yUEOHBIX JNEHCTBHUIA), TIOJIH30BATHCS EAMHUIIAMU U3MEPCHUS
o0BEMa.

Pemate HecnoxkHbIE 3a7audl Ha M3MEPEHUE T€OMETPUUYECKUX BEIIUYMH B
MPAKTUYECKUX CUTYaAlUsIX (TPU HEOOXOIUMOCTHU C BU3yaIbHOM OMIOPOHt).

6 KIIACC

Yucna u éviuucnenusn

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMHU BUJIAMH YUCEN U CIIOCOOAMU HMX 3aIlHCH,
NePEXOAUTH (€CIIM ATO BO3MOKHO) OT OJTHOM (hOPMBI 3aIMHCH YrCia K APYTOH.

CpaBHHBATh U yHOPSAI0YUBATH IEJIbIC YHCIIA, OOBIKHOBEHHBIE U JECATUIHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BoimonasaTe  apudmeTndyeckue JEHCTBUS C HATYPAIBHBIMA W LEIBIMU



YuciaamMu, OOBIKHOBEHHBIMU W JIECATHYHBIMUA JIPOOSMH, TIOJOXKHUTEIbHBIMU U
OTPULIATENBHBIMU YHCIIAMM.

BplunciaATh 3HAYEHUS YUCIOBBIX BBIPAKEHUW, BBINOJHATH NPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCICHUM; BBINOJHATh MPEeOOpa3OBaHUS YHUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX ICHCTBUH.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIUM €M
YUCJIOM M HM300pakaTh 4YKClIa TOYKAMH Ha KOOPAMHATHOW MPSIMOM, HAXOIUTh
MOJTYyJIb YHCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHOM CUCTEME KOOPJAUHAT C KOOPJUHATAMU
3TOM TOYKH.

OKpyIJisITh 1Eble YKclia U JIeCATHYHbIE JIpoOu (1o o0pasily), HaXOIUThb
NPUOJIMKEHUS YHUCEIL.

Yucnoewvie u 0yKeeHHblE GbIPAICEHUSA

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpoBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3aHHBIMHU C 3alHCBhI0 CTENEHM YMCIA, HAXOJIUTh KBaApaT U KyO
YuCia, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YUCIOBBIX BBIPAXKEHUH, COAEp KaIIuX
CTEIICHH.

[Tonb3oBaThCA MpU3HAKAMU JIETUMOCTH (TMPU HEOOXOAMMOCTH C OMOPON Ha
QITOPUTM TPABUJIIA), PACKIIAIBIBATh HATYpaIbHBIC YUCIIA HA POCTHIC MHOKHUTEIH.

Tlonv306amucsa macuimabom, COCTABIATH MPOTOPIIUU U OTHOIIICHHUS.

Hcnonb3oBaTh OyKBBI 711 0003HAYEHUS YKCEII TIPU 3alTUCH MaTEeMaTUYECKUX
BBIPQKEHUN, HAXOJIUTh 3HA4YCHUSI OYKBEHHBIX BBIPAKECHHM, OCYILECTBIISSA
HE0OXOIMMbIE TIOJICTAHOBKH U MPeoOpa3oBaHus (C OMOPOW Ha aJrOPUTM YUEOHBIX
NEeUCTBU).

HaxonuTe Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoewix 3a0au

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 33]]a4l apU(PMETHIECKUM CITOCOOOM C
OIIOPOU Ha BOIIPOCHBIN IJIAH.

Pematp MpOCTEUNIIne 3a7a4H, CBSI3aHHBIC Cc OTHOILLIEHUEM,
IPONOPUHUOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH; PEIIaTh TP OCHOBHBIE 3aJ1auu
Ha APOOH U MPOIICHTHI.

Pemars 3amaum, conepxaimiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIHMYHUHBI:
CKOPOCTb, BpeMs, paccTosiHue, L[EHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOAUTENIBHOCTh, BpeMs, O00BbEMa pabOThl, HCHOIB3YS apUPMETUUYECKUE
NEUCTBUS, OILICHKY, NPUKUJKY; TOJb30BaThCS  €IUHHUIIAMU  HU3MEPEHUs
COOTBETCTBYIOIINX BEJTUYHH.

CocTtaBisiTh OYKBEHHBIE BBIPOKEHHUS TI0 YCJIOBHUIO 3aJadyd  MOCIe
COBMECTHOTO aHaJIu3a.

N3Bnekats mHQpOpMaIuio, MpeACTaBICHHYI0 B TabiuIlaX, Ha JMHEHHOM,
CTOJIOYATOM WM KPYrOBOM auarpaMmax, WHTEPIPETHPOBATH MPEACTABICHHBIC
JAHHBIE; UCIIOJB30BaTh JAHHBIE MTPU PEIICHUH 33]1a4.

IIpencrapisaTs HMHPOPMAIMIO ¢ TIOMOIIBIO TAOIWI, JHHEHHOH W
CTOJIOUATON JUATPaAMM.

Haznaonasn zeomempus

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy



W3YYCHHBIX TEOMETPUUYECKHX TUIOCKUX W TPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ MOMOIIbIO IUPKYJA, JUHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM M KJIETYaTOM OyMmare HW3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHPUTYpaLMH, CAMMETPUYHBIC (DUTYPHI.

NMeTh mpencraBieHue O T€OMETPUUYECKUX MOHSTHUSX: PaBEHCTBO (uryp,
CUMMETpPHSI, OCb CHMMETPHUHU, IEHTP CUMMETPHUHU.

Haxonuth BeIMYMHBI YIJIOB M3MEPEHUEM C IOMOILBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JAHHOW BEJIMYMHBI, 10JIb30BATHCS MPU PELICHUH 3a7a4 IPayCHOM
MEpOH YTJIOB; PaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOM, Pa3BEPHYTHINA U TYIIOU
YTJIBI.

Beruucnars nuHy JIOMaHOW, MEPUMETP MHOTOYTOJIbBHUKA, MOJIb30BATHCA
CAVHUIIAMU W3MEPEHUS [IJIMHBI, BBIPAXKaTh OJHW CIWHHIBI W3MEPEHUS JTUHBI
yepes Apyrue.

Haxonutb, uCHonb3ys 4YepTEKHbIE HUHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMSI TOUKaMH, OT TOYKH JI0 TIPSIMOM, JUTMHY MTyTH Ha KBAJIpaTHOM CETKeE.

Boruucnate  miomans  QUryp, COCTABICHHBIX U3 IPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30MeHHMe Ha MpsSMOYTrOJbHUKHA, Ha paBHbIe  (QUTYpHI,
JIOCTpaMBaHWE JO NPSIMOYTOJIbHUKA; TOJb30BAThCSI OCHOBHBIMHM EIUHUIIAMU
U3MEpPEHUs IUIONIA/IA; BBIpAXKaTh OJIHA EIUHUIIBI M3MEPEHUs IUIOMAau 4Yepes
npyrue (Mpyu HeOOXOUMOCTH C OMTOPOM Ha CIPABOYHYIO MH(OPMAIIHIO).

Pacno3HaBaTh Ha MOJENAX W M300paKECHUSIX MUPAMUIY, KOHYC, LMIHHAD,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTol OyMare NpsMOYTOJbHBINA Mapaljieenune].

Boruucisate 00bEM MPSAMOYTOJIBHOTO MapajlieNenumena, Kyoa, nojib30BaTbCs
OCHOBHBIMH CIMHHMIIAMH HW3MEPEHHs O00BbEMa; BBIpaXaTh OJHH CIUHUIIBI
u3MepeHus 00bEMa yepes apyrue (C ornopoil Ha CupaBOYHYIO HH(DOPMALIHIO).

Pemate HecnoxHbIe 3a7aud Ha HAXOXKICHUE T€OMETPUUYECKUX BEJIIMYUH B
MPAKTUYECKUX CUTYaIHIX (TPU HEOOXOUMOCTH C BU3YaJIbHOM OMOpOit).

[IJNIAHMPYEMBIE ITPEJIMETHBIE PE3YJIBTATBI OCBOEHU A

PABOYEM ITPOI'PAMMGBI KYPCA «AJITEBPA»

(ITO TOAAM OBYUYEHUA)

OcBoenune ydyeOHOTo Kypca «AnireOpa» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs JIOJDKHO OOECIeYuBaTh JOCTHIKEHHE CIEAYIOIIMX MPEIMETHBIX
00pa30BaTeIbHBIX PE3YJIHTATOB:

7 KJIACC

Yucna u éviuucnenusn

BrimonHsaTh, coueras yCTHbIE M MUCHMEHHBIE TPHUEMBI, apu(METHUUSCKHE
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HaueHUsT YMCIOBBIX BBIPAKCHHM; MPUMEHSATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ TIPUEMBI BBIYUCIICHUS 3HAYCHHUU TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECITUIHBIE IPOOH.

[lepexoauTh OT OmHOM (HOPMBI 3amUCH YMCEN K Jpyroi (mpeoOpa3oBHIBATH



JECSITUYHYIO ApoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUYHYIO IpoOb). CpaBHUBATH U
YIOPSIA0UMBATh PAllMOHAIBHBIE YK CIIA.

OKpyrJisTh yncna.

BpINONHATE MNPUKUAKY M OLEHKY pE3yJbTaTa BBIYUCICHUW, OLCHKY
3HAYEHUU YUCIIOBBIX BBIPAXKECHUM.

BbINoNHATE ASUCTBUS CO CTENEHSIMHU C HATYpaJbHBIMU IMOKa3aTENsIMU (C
OTIOPO Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh  NpU3HAKK  JEIUMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

Pemate mpocteiiinme NpakTUKO-OPUEHTUPOBAHHBIE 337aud, CBS3aHHBIC C
OTHOIICHUEM  BEJIMYMH,  MNPOMOPLUHUOHATBHOCTHIO  BEIUYHMH,  MPOLEHTaMU;
MHTEPIPETUPOBATH PE3YIbTaThl PEIICHUS 33714 C YUETOM OIPaHUUYEHUM, CBS3aHHBIX
CO CBOMCTBaMH pacCMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTHpOBaTbCSI B TMOHATUSX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anredpanyecKoi TEPMUHOJIOTHEN U CUMBOJIMKOM.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKECHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BoimonasaTe  mpeoOpa3oBaHUs — LIEJIOTO  BBIPAKEHHST B~ MHOTOYJICH
MPUBEAECHUEM NOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BrINONHAT, YMHOXKEHHE OJHOWICHAa HAa MHOTOYWIEH W MHOTOYIEHAa Ha
MHOTOYJICH, MPUMEHSATh (OPMYJIbI KBajJpaTa CyMMbl W KBajJpara pasHOCTH (C
OMOpPOH Ha CIPABOYHYIO0 HUHGOPMAIIHUIO).

OcymiecTBIATh Pa3iI0KEHUE MHOTOWJIEHOB HAa MHOXHUTEIHW C IOMOIIBIO
BBIHECEHHS 3a CKOOKHU O0IIETr0 MHOKHUTEIS, TPYNIUPOBKHU CIAraeMbIX, IPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKEHUS (C OMOPO Ha CIIPABOYHYIO HH(DOPMAITHUIO).

[TpumeHnsaTs mpeoOpa3zoBaHuss MHOTOWICHOB JIJISl PEIICHUST Pa3IMYHBIX 337124
W3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEabHON MPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU I0KA3aTEIAMU IS
npeo0pa3oBaHus BBIPAXKEHHH (C OMOPOl Ha CIPABOYHYIO HH(POPMAIIHIO).

Ypasenenua u nepasencmea

Pematp nuHeliHblE ypaBHEHHUsI C OJHOM IMEPEMEHHOW, IIPUMEHSS IpaBuUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY eMy. IIpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUS.

NmeThs mpeacTtaBieHrue 0 rpa@uyeckux MeToJax MpH PElICHUM JIMHEHMHBIX
YPaBHEHUM U UX CUCTEM.

[TonGupaTe TpuMepsl MHap YUCEI, SBISIIOMIUXCA PEHICHUEM JIMHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMECHHBIMHU.

CtpouTh B KOOPJAMHATHOW TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMU; TMOJB3YSCh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cucremel AByX JIMHEHWHBIX YPaBHEHMM C IBYMS NEPEMEHHBIMHU, B
TOM YHcIie Tpaduuecku (¢ Omopoit Ha AITOPUTM yUE€OHBIX JEHCTBUN).

CocraBisaTh (1OCJI€ COBMECTHOIO aHANIM3a) U peIllaTh JIMHEWMHOE ypaBHEHUE



WIM CUCTEMY JIMHEWHBIX YPAaBHEHMI MO YCJIOBHIO 33Ja4d, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4Ml MOJIY4YEHHbIN pe3yibTar.

Koopounamot u epagpuxu. @ynukyuu

N300paxaTh Ha KOOpPAWHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE
3aJJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, HMHTEPBAJIbl, 3allUCHIBATH YHCIIOBbBIE
IPOMEXKYTKH Ha aJIreOpandeckoM sI3bIKE.

OTmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpJUHATaM;
CTPOUTH TpaUKH TMHEUHBIX QyHKIWH. CTpouTs rpaduk GyHkiuu Y = kx + b,

OnuceiBaTh € TOMOIIBIO (YHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU (TI0O aJITOPUTMY y4eOHBIX ACHCTBHII): CKOPOCTh, BPEMSI, PACCTOSIHUE;
[IeHa, KOJIMYE€CTBO, CTOMMOCTh; IPOU3BOAUTEIHLHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYCHHIO €€ apryMeHTa.

[Tonnmats rpaduyeckuil crnocod MpeaAcTaBIeHUS U aHaIM3a WHGOpPMAIUY;
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALIUIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

8 KUIACC

Yucna u éviuucnenusn

Hcnonb30BaTh HavalbHBIE NPEICTABICHUSA O MHOXECTBE JCHCTBUTEIIBHBIX
YuCeN JIUIsl CPAaBHEHUS, OKPYIJIEHHS U BBIYMCIIEHUH; U300pakaTh JA€WCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOTO KBAAPATHOIO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KAJIbKYJSATOP; BBINOIHITH
npocTeliue MnpeoOpa3oBaHUsl BBIPAXKEHUM, COAEpPKAIIUMX KBAJAPATHBIE KOPHH,
WCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucy OOJIBIIMX M MaJIbIX YHCEN C MOMOUIBIO JI€CITHYHBIX
npobeit u creneHeit uucia 10.

Anzebpauueckue eviparxcenus

IIpyuMeHATs TOHATHE CTENEHM C LENbIM  II0Ka3aTejieM, BBIITOIHATH
npeoOpa3oBaHusl BBIPAXKEHHUM, COJEp)KAlIMX CTENEHM C IeJIbIM IoKa3zareiaeMm (C
UCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUH).

BbINONMHATE HECIOXKHBIE TOKIECTBEHHBIE MPEOOPA30BAHUS PALMOHATIBHBIX
BBIPOKEHUI HA OCHOBE MPABWII ICUCTBUI HAJ MHOTOWICHAMU U aire0pandecKuMu
IPOOSMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsATh npeoOpa3oBaHUs BBIPAXKEHUH IS PELICHUs Pa3Iu4HbIX 3a7a4
W3 MAaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Ypasénenua u nepasencmea

Pewate  nuHENHBbIE, KBaJpaTHble YypaBHEHUS (C  HCIOJIb30BAHHEM
CIpaBOYHOM HH(OpPMAaLMK) W palOHaJbHbIC YpaBHEHHUS, CBOISIIMECS K HUM,
CUCTEMBI JIBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

IIpoBOAUTE MpOCTENUILINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHui (yCTaHaBIMBaTh, UMEET
JIM ypaBHEHUE WUJIM CUCTEMA YPABHEHMI PEILLICHHUs, €CIIA UMEET, TO CKOJIBKO, U TIp.)
C OMOPOY Ha aJTOPUTM YUEOHBIX ACUCTBUI.



[TepexoauTh OT cloBeCHOW (HOPMYITUPOBKU 3a7aud K €€ anreOpamdecKou
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJTYYEHHBIN PE3YJIbTAaT.

[IprMeHATh CBOWMCTBA YHUCIOBBIX HEPABEHCTB MJII CPAaBHEHUSA, OLICHKU;
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJIHOM IMEPEMEHHOM M MX CHCTEMBI; JaBaTh
rpauyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

Dynukyuu

OmnepupoBatb Ha 0a30BOM YpOBHE (PYHKIIMOHAIbHBIC TMOHSATHS U S3bIK
(TepMUHBI, CUMBOJINYECKHE O003HAUCHHUSA); OMPEACNATh 3HaUeHUE (YHKIUH IO
3HaYEHUIO apTyMEHTa; ONPEACIATh CBOMCTBA (DYHKIIMU MO €€ TpaduKy.

CTpouts rpaduKu dMeMeHTapHbIX GyHKIMiA Buga , Y = X5, Y =X, Y =+/x

k o o .
Y= —; OmNHCHIBaTh CBOWCTBAa 4YHUCIOBOH (yHKIMU 10 €€ rpaduky (mpu
X

HEOOXOJIMMOCTH C HAPABJISIOIICH MOMOIIIBIO).

9 KNIACC

Yucna u évtuucnenusn

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHCIIA.

Boinonuate  apudmMeruueckue JACHCTBUS C  pallMOHAIBHBIMU YHUCIIaMH,
coyeTass YCTHbIE M [UCbMEHHBIE MNPUEMBI, BBINOJIHATH BBIYHACICHUSA C
UppalMOHaIbHBIMU YUCIAMU.

Haxonute 3HaueHuss cCreneHed C LEIbIMUA TOKA3aTesIMU M KOPHEW;
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh [€MCTBUTEIBHBIE YHWCIIA, BBINOJHITH NPUKUAKY pPE3yJbTaTa
BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

Ypasénenua u nepasencmea

Pemare nuHElHbIE W KBAaJpaTHbIC YPABHEHUS, YPABHEHMS, CBOJSAIIMAECS K
HUM, TIpOCTENIIne APOOHO-pAIlMOHAIBHBIC YPABHEHMUSI.

Pemare mpocreiimme cuCTeEMBl JBYX JIMHEWHBIX YpPaBHEHUW C JABYMS
IIEPEMEHHBIMU M CHUCTEMBbI JBYX YpPABHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE
SBJISIETCSI JIMHEWHBIM (TI0 BU3yaJIbHOM OTIOpE).

Pemate mpocrelimme TEKCTOBbIE 3a7add aiareOpandeckuM CIOCOOOM C
IIOMOIIIBK0 COCTABJICHUSI YPAaBHEHHMS WM CUCTEMBbI JBYX YPaBHEHHU C JBYMs
IIEPEMEHHBIMH.

[IpoBoaNuTE NPOCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JIM YpaBHEHUE WUJIM CUCTEMA YPABHEHMI pElIeHUs], €CJIM UMEET, TO CKOJIbKO, U TIp.).

Pemate nuHelHBIE HEPAaBEHCTBA, KBaJApaTHbIC HEPABEHCTBA;, H300pa)kaTh
pellleHue HEPABEHCTB HA YHWCIIOBOW MPSIMOM, 3alMCHIBATh PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemate cucTEMBl JMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alIMChIBATH PEIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIMYHBIX 3a4a4.



Dynukyuu
Pacno3naBaTh (PyHKIIMM H3y4YeHHBIX BUAOB. [loka3piBaTh CcXeMaTHYECKH
pacIoyioKeHUEe Ha KOOPJIUHATHOW IUIOCKOCTH rpadukoB ¢GyHkuud Buma: Y = KX,

k N
y=kx+b,,y=ac¢+bx+c,y=x}y = Vx,y= ~ B 3aBHCHMOCTH OT 3HAYCHHIi

K03(hHUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKITUA.

Crtpouth 1 M300paxaTh CXEeMATUYECKU TPaPUKU KBAAPATUUYHBIX (HYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacnio3naBaTh kBaJpaTHUHYIO QPYHKIHIO 1O (HOpMyIie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Apugmemuueckan u ceomempuyeckan npozpeccuu

Pacrio3naBath apudmMeTHyecKyr0 M TE€OMETPHYECKYI0 MpPOrpecCcuu TMpu
pa3HbBIX Crloco0ax 3aJaHus.

BbBINONHATE  BBIUMCICHUS C  HUCHONb30BaHWEeM (opmyn N-ro  yieHa
apu(pMeTHYeCKo M reoMEeTpUYECKOW MPOrpeccuil, CyMMbl MEPBBIX N 4jeHOB (C
OIIOPOH Ha CIIPaBOYHYIO HH(POPMALIHIO).

Pemarp 3amauu, CBSI3aHHBIE C YUCIIOBBIMM IIOCJIENOBATEILHOCTIMH, B TOM
qucye 3a/1a4l U3 PealbHOM JKU3HU (C MCIOJIb30BAaHUEM KaJbKYJSTOpa, LU(PPOBBIX
TEXHOJIOTUH).

[INIAHVUPYEMBIE ITPEJJMETHBIE PE3YJIbTATBI OCBOEHU

PABOYEH ITPOI' PAMMBI KYPCA «I'EOMETPHSI»

(ITO TOOAM OBYUYEHUA)

OcBoenue yuebHOro kypca «l'eomerpusi» Ha ypoBHE OCHOBHOTO OOIIETo
oOpa30oBaHUs JIOJDKHO OOECIeYMBaTh JOCTHXKEHHE CIEAYIOIIHMX MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YIIBTATOB:

7 KIIACC

Pacnio3HaBaTh HW3y4YeHHbIE T€OMETpUYECKHUE (UTYpBI, ONPENENsITh HX
B3aMMHOE pAacloJIOKEHUE, U300pa)xkaTb I'€OMETPUYECKUE (QUryphl; BBIIOJIHATH
YepTeKH IO YCIOBHUIO 3agaud. M3MepsTh JNHMHEWHbIE U YIJIOBBIC BEJIWYHUHBI.
Pemars 3a1aum Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYKH YTJIOB.

Henatb rpyOyr0 OIIEHKY JMHEHHBIX W YIJIOBBIX BEJIUYMH MPEIMETOB B
peanbHOW >KM3HU, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasMepbl 3THX
OOBEKTOB IO MOPSAJIKY BETUUHHBI.

CtpouTh YepTeX M K TEOMETPUYECKHM 3aJadyaM (C HCIOJIb30BAHUEM
CMBICJIOBOI OIOPBI: HABOSIIUE BOMPOCHI U/UIIM aIrOpUTMa YUEOHBIX AEUCTBUI).

[Tonb30BaThCd NpPHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MIPU PEILICHUH 3a]1a4.

IIpoBOINTH OKA3ATEIBCTBA HECIOKHBIX TEOMETPHUUECKUX TEOPEM.

[Tonb30BaThCA MpU3HAKAMH DPABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJWaHbl, MPOBEAEHHOW K THUIIOTEHY3€  MPSAMOYTOJIBHOIO
TPEYrojbHUKa, B PpEHIEHMH T'€OMETPUUECKUX 3a7ad (C HCIOJIb30BAaHUEM
3pUTEIHLHON HATTISAHOCTH W/UITK BEpOAIbHON OTIOPHI).

Onpenensitb NapauieIbHOCTh MNPSMBIX C IOMOIIBIO YIJIOB, KOTOpBIE



oOpasyeT ¢ HUMH cekymas. OnpenensaTh NapaieTbHOCTh MPSMBIX C TTOMOIIBIO
PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemate 3a1aum Ha KieT4yaToi Oymare.

[IpoBOUTH BBIYMCICHHUS M HAXOAUTh YUCIOBbIE M OYKBEHHBIC 3HAUYCHUS
VIJIOB B TEOMETPUYECKMX 3a/adax C MCIOJb30BAaHUEM CYMMBI YTJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MApAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakThueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

HNmeTs npencTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

DopMyIUpPOBATH OMNPEICIICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMmeTpa
OKPY>KHOCTH, TTOJIb30BAThCSI UX CBOMCTBAMU. Y METh MMPUMEHATH 3TH CBOMCTBA MPHU
pEIICHUY 3a1a4.

OpueHTUpPOBATHCST B  MOHSTUSIX: OMNHUCAHHAs OKOJIO TPEYroJbHUKA
OKPYXHOCTb, LIEHTP ONMUCAHHOW OKpy>kHOCTH. OnepupoBaTh Ha 0a30BOM YpPOBHE
dbakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYTOJIbHUKA MEPECEKArOTCsS B OJHOU
TOYKE, U O TOM, YTO CEPEIMHHBbIC MEPIEHIUKYISAPbl K CTOPOHAM TPEYrOJIbHUKA
IIEPECEKAOTCS B OJJHOU TOUKE.

OpueHTHpOBaThCSI B TOHATHSX U ONEPUPOBAaTh Ha 0a30BOM ypOBHE:
KacarelibHasg K OKPYXXHOCTH, T€OpeMa O MEPHEHIUKYISAPHOCTH KacaTelbHOM U
pannyca, IpOBEIEHHOTO K TOUKE KaCaHUS.

Nmets mipenctaBieHHE O MPOCTEUINIMX T€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAWTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHUS C MOMOIIBIO IUPKYJIS U
JTAHEUKH.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUJIbl YETBIPEXYTOJBHUKOB, WX 3JEMEHTBHI,
MOJIb30BAThCSl UX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

OpueHTUpOBATHCS B MOHATUH — TOYKU MEPECEUCHHS] MEUAH TPEYrOJIbHUKA
(eHTpa Macc) B pelieHrr 3a1a4.

Brnaners noHsiTueM cpeaHel JIMHUU TPEYroJIbHUKA U Tpareluu, MPUMEHSTh
MX CBOMCTBAa IIPM PELUICHUWM MPOCTEUIIMX TEeOMETpUUECKHX 3anad. MmMers
npexacrasieHue o teopeMe daneca M TeopeMe O MPONOPLUUOHAIBHBIX OTpE3Kax,
NPUMEHATh WX ISl PEIICHHsS TMPaKTUUYECKUX 3a/ad (C OMmopod Ha 3pUTEIbHYIO
HarJISIAHOCTD ).

[IpumMeHsATh OpHU3HAKK TMOJ00MS TPEYrOJbHUKOB B PEIICHUM HECI0XXHBIX
reOMETPUYECKUX 3a/1aY.

[Tonb3oBaTbesa Teopemoil Iludaropa ans pemeHuss reoMeTpUYECKUX MU
MPaKTUYECKUX 3a]1a4.

Brnanerr mnoHATHSMU CUHYCa, KOCHMHYyCa H TaHI€HCA OCTPOTrO yria
MPSIMOYTOJIBHOTO TpeyroiabHUKa. [10b30BaThCsl STUMH MOHATUSIMU Ui PEIICHUS
MPAKTUYECKUX 3314 (IIPU HEOOXOIUMOCTH C OTIOPON Ha aJITOPHUTM MPABUIIA).

Boruucnate  (pasnuyHbiMH - ciocobamu)  (C  OMOpPOM Ha  CHPaBOYHYIO
uH(OpPMAITUIO) IUIONMIAb TPEYTrOJbHUKA M IUIOMIAJM MHOTOYTOJBHBIX (QUTYD
(MOMB3ySACh, TNIe HEOOXOIUMO, KABKYIATOpOM). [I[pUMEHATh TOJTydeHHBIE YMEHHUS



B IIPAKTUYECKHX 3a/1a4ax.

Bnagerp NOHATUSMU BIMCAHHOIO M LEHTPAJIBHOIO YIJIA, HMCIOJb30BaTh
TEOpPEMBI O BIIMCAHHBIX yrjax, yrilax MeXay XopAaMH (CEKYLUMH) U YIie MEXKIY
KacaTelbHOM M XOpJOW IIPU PEIICHUH MPOCTEHIINX T€OMETPUUECKHX 3a/1au.

Bnagers NOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, NPUMEHATh CBOMCTBA
OINKMCAaHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH MTPOCTEHIINX 3a/au.

[IpuMeHsTh MOTYYEHHBIEC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHUECKUE
MOJEIIN JUIS 3a/1a4 PEaNbHOW KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKUE (PYHKIMH OCTPBIX YIJIOB, HAXOIUTh C HUX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHI TMPSMOYTOJIBHOTO TPEYroJibHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) TUHBI
Y YTJIBI 1Sl HETaOIMYHBIX 3HAYCHUH.

[Tonb30BaTbesa GpopMyaaMu IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAXOXJIECHHSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU (C OIIOPON Ha CIPAaBOYHYIO MH(OPMALIUIO).

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXIACHUS PA3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
PEIICHUH MPOCTEHIINX TEOMETPUUYECKUX 3a/1aY.

Brnagete moHATHMSMH — npeoOpa3oBaHMs — MOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaThCSI CBOMCTBAMHU MOI00MS TPOU3BOJIBHBIX
buryp, ymMeTh BBIYUCIATH JUIMHBI M HAXOJWUTh YIUWIBI Yy MOAOOHBIX ¢uryp (1o
aIrOpuTMy yueOHBIX AehcTBUil). [IpuMeHaTs cBOMCTBa MOA00US B MPAKTUUECKUX
3aa4yax. YMeTb NPUBOJUTH MPUMEPHI OJOOHBIX (QUTYDP B OKPY’KaIOIEM MUPE.

[Tonb3oBaTbess TeopeMamu (IO BU3YaJbHOM OMOpPE) O TMPOU3BEACHHUU
OTPE3KOB XOPJ, O MPOU3BENECHUH OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeJIbHOM.

[Tonb3oBaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUN W (PU3MUECKHI
CMBICJI, TPUMEHSATh HMX B pEHICHUH TeOMETPUYECKHX U (U3MUYECKUX 3ajad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXOXKICHHUS IJTMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers NOHATUSMU NPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTU OKPYKHOCTHM M PaJMAHHOM MEphl yIia, YMEThb BBIYUCISTH ILIOIIAb
Kpyra M ero yacteil (c omopodl Ha crnpaBouyHyro uH(popmaiuio). IlpumeHsTh
MOJIyYeHHbIE YMEHUS B IPAKTUYECKUX 3aJlayax.

Haxonuth ocu (WM LEHTPBHI) CUMMETpUU (UTYp, TPUMEHATH IBUKEHUS
IJIOCKOCTH B MPOCTEMUIINX CITydasix.

[IpuMeHATh MOJYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO00XO0IUMO, KaJIbKYJISITOPOM).



[NIAHUPYEMBIE IMTPE/IMETHBIE PE3VJIBTATBI OCBOEHUA

PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTH 1 CTATUCTHUKA

(ITOTOJAM OBYYEHUA)

[IpeameTHbIC pe3ynbTaThl OCBOEHUSI Kypca «BeposATHOCTh U CTaTUCTUKA» B
7-9 xnaccax XapakTEepHU3yIOTCS CISAYIOIUMHA YMEHUIMH.

7 KIIACC

Yutate wuHpOpMaANMIO, TPEACTABICHHYIO B Ta0nWIax, Ha auarpamMmax;
MPEACTABIATh JaHHBIE B BHJE TaONUI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cronbuatbie) W KPYroBbl€) MO MacCHBaM 3HAYCHWH (C WCIOJIb30BAHHEM
3PUTENILHOM HATJISIIHOCTH W/WJIH BEepOAIbHOM OTMOPHI).

OnuceiBaTh ¥ UHTEPIPETUPOBATH  peajbHbIC  YHUCJIOBBIE  JIaHHBIE,
MpeCTaBJICHHbIC B TA0JMUIIAX, HA JUarpaMMmax, rpadukax.

OpueHTUpOBaTHCS B MOHATHUSIX M ONEPUPOBATH UMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEeEe 3HAYCHUS,
pa3Mmax.

NmMeTs mpencTtaBieHuE O CIy4yalHOM H3MEHYMBOCTH HA IMPUMEPAX IIEH,
bu3MYeCKUX BEIWYUH, aHTPOTIOMETPUUYECKUX JIaHHBIX; UMETh IPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

8 KIIACC

N3Bnekate u 1mpeoOpa3oBbIBaTh HMH(POpMAINIO, TPEACTABICHHYIO B BHUJIC
Talaull, quarpamm, rpauKoB; MPEACTABISATh JaHHBIC B BUJI€ TAOJHII, TUATPAMM,
rpauKoB.

OnuceiBaTh MOCJIE€ COBMECTHOTO aHaIW3a JaHHbIE C  TOMOIIBIO
CTATUCTUYECKUX TIOKa3aTeeh: CpeHUX 3HAYeHUW U Mep paccerBaHus (pa3Mmax,
JUCTIEPCHS ¥ CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YKMCTOBBIX 3HAYEHUW M YaCTOTHI COOBITUHN, B TOM YHCIIC
Mo pe3yJabTaTaM HU3MEPECHUM U HaOMIOJCHUN (C HCIOJIb30BAHUEM 3PHUTEIILHOMN
HaIrJISAHOCTH W/ BepOaabHOM OTIOPHI).

Haxonutb BeposSITHOCTH CITydalHBIX COOBITUI B OMBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCIE B ONBITaX C PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITUAMH (C UCIIOJIb30BAHUEM 3PUTEIIbHON HATJISITHOCTH U/WIN
BepOaIbLHOM OTMOPHI).

NmeTs mnpencraBieHue O TpapuUecKux MOJACNAX: AEPEBO CIydailHOTO
DKCIEPUMEHTA, JUAarpaMMbl DUJIepa, YUCIOBas IpsMas.

OnepupoBaTh NOHATUSAMH Ha 0230BOM ypOBHE: MHOXKECTBO, MTOJIMHOKECTBO;
BBITIOJTHATH ~ ONEpaldd  HaJl MHOXECTBaMHU: OObEJAMHEHHE, IepeceyeHune,
JIOTIOJTHEHUE; TIEPEUUCIIATh 3JIEMEHThl MHOKECTB; MPUMEHSITh CBOMCTBA MHOKECTB
(C UCTI0JIB30BAHUEM BU3YAJIbHOU OIOPHI).

Nmetsb mipescTaBienne o rpaudecKoM MpeCTaBICHUE MHOXKECTB U CBS3CH
MEXKJly HUMU JJisl ONKUCAHUSI MPOILIECCOB U SIBJIICHUM, B TOM YHCJIE MPU PEUICHUU
3a/1a4 U3 APYTruX y4eOHBIX MPEAMETOB U KYPCOB.



9 KIIACC

W3Bnekate © mnpeoOpa3oBbIBaTh HHPOPMALIUIO, TMPEJICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJE TaOJUI, IUarpamm, rpauKoB; MpPe/ICTABIATH
JTaHHBIC B BUE TaOIUIl, 1Uarpamm, rpaduKoB.

Pemate mpocreiiiue 3a7adyd OpraHU30BaHHBIM MEepeOOpOM BapUaHTOB, a
TaKXXe C UCIOJIb30BAaHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmeth nipencraBienne o0 omucaTeNbHBIX XapaKTEPUCTUKAX ISl MacCUBOB
YHUCJIOBBIX TAaHHBIX, B TOM YUCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOTHI 3HaYEHUI W 9aCTOTHI COOBITHS, B TOM YHCIIE MOJb3YSCh
pe3ynbTaTaMu TPOBENEHHBIX WM3MEpPEHUN W HaOmoAeHWM (¢ omopod Ha
CIIPaBOYHYIO HH(OPMAITHIO).

HaxoauTs BEepOsSTHOCTH CIIydallHBIX COOBITHI B M3YYCHHBIX OMBITaX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSIX
WCIIBITAHU J10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUN bepHyIun.

MMeTp mnpenacraBieHUE O CIyYalHOW BEJIIMYMHE W O PaCIpEleIICHUH
BEPOSITHOCTEN.

HNmeTs mnpencTaBieHuMe O 3aKOHE OOJBIIMX YHCEN KakK O IpPOSBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
IpUPOE U OOIIECTRBE.
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