146. ®epepainbHasi padouyasi mnporpaMmMa mo Yy4yeOHOMY HpeaMeTy
"Maremaruka' (60a30Bblil YPOBEHD).

146.1. ®enepanpHas pabouyas mporpaMma IO y4YeOHOMY MpEIMETy
"Maremaruka" (6a30BbIi ypoBeHB) (TpeaMmeTHas oOmacth "MaremaTuka H
nHpopmaruka') (majmee COOTBETCTBEHHO - TIporpaMma II0 MaTeMaThKe,
MaTeMaThKa) BKIIOYACT TOSICHUTEIBHYIO 3aliCKy, COJEp)KaHue OOydeHUS,
TUTAHUPYEMBIC PE3YABTAThl OCBOCHUS IPOTPAMMBI IT0 MaTeMaTHKE.

146.2. IlosicHUTEILHAA 3AIIUCKA.

146.2.1. Ilporpamma mo mareMaTuke Juisi oOywaromuxcs 5 - 9 kiaccos
paszpaborana Ha ocHoBe ®PI'OC OOO. B mporpamme 1o MareMaTiuke YYTCHbI HIEU
Y TOJIO’KEHUSI KOHIETIIMY Pa3BUTUS MaTeMaTHYECKOTro oOpa3zoBanus B Poccuiickoi
denepanui.

146.2.2. IIlpenMeToM MaTeMaTHKHU SBIAIOTCS (pyHAAMEHTaJIbHBIE CTPYKTYpbI
Hallero Mupa - NPOCTPAHCTBEHHbIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIIECHUS (OT
IIPOCTEUILINX, YCBAUBAEMBIX B HEIOCPEACTBEHHOM OIIBITE, 10 JOCTaTOYHO
CIIOKHBIX, HEOOXOAUMBIX JJIi Pa3BUTUS HAy4YHbIX M TPUKIATHBIX HAEH).
MaremaTnueckue 3HaHUS OOECIEeYMBAIOT MOHMMAaHUE MPHUHIMIIOB YCTPONCTBA U
WCIIOIb30BAHUSI COBPEMEHHOM TEXHHUKH, BOCHPHUATHE M  HHTEPIPETALMIO
COLIMAJIBHOM, SKOHOMHUYECKOM, MOJUTUYECKOW HMH(POpMAIUU, AAlOT BO3ZMOXKHOCTb
BBINIOJIHATD PACYETHI U COCTABJIATH AJITOPUTMbI, HAXOAUTh U MPUMEHSTH (POPMYIIHI,
BJIAJETh NMPAKTUYECKUMH NPUEMAMU T'€OMETPUUYECKUX U3MEPEHUN U MOCTPOCHHU,
YuTaTh WH(OpPMAINIO, TPEICTABICHHYIO B BUAC TaONUIl, AUarpaMM U rpaduKoB,
JKUTb B YCIIOBHUSX HEONPENEIECHHOCTH M TNOHHMATh BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHM.

146.2.3. U3yyenme  maremMatuku  GOpMHpPYET y  OOydYaroIIMXCs
MaTEeMaTHYEeCKUH  CTHUIb  MBIIUICHHUS, TPOSBISIOMANUCS B ONPEICICHHBIX
YMCTBEHHBIX HaBbIKaxX. OOydJaroniuecs OCBaWBAIOT TAaKWE TNPUEMBI U METOIBI
MBIIIICHUS, KaK WHAYKIUS W JEAYKIHUSA, 0000IeHNe U KOHKPETU3AIKS, aHAIA3 U
CUHTE3, Kiaccuuramuss W cucTemaruszaiusi, abCTparupoBaHHE U AaHAJIOTHS.
OOBEKThl MaTEeMaTHYECKUX YMO3AKIIOYCHUH, TpaBWIa HMX KOHCTPYHPOBAHUS
PACKpBIBAIOT MEXaHU3M JIOTHYECKHUX MOCTPOCHHH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHus: (HOpMyIUpoBaTh, 0OOCHOBBIBATH W JOKA3bIBaTh CYXKJICHHS, TEM CaMbIM
pPa3BUBAIOT JIOTHYCCKOEC MBINUICHHE. V3ydeHHe MareMaTuKu O00CCICUnBacT
dbopMuUpOBaHUE AJITOPUTMUYECKONH KOMIIOHEHTHI MBIIIJICHUSI W BOCIUTaHHUE
YMEHHI IeHCTBOBATH I10 3a/IaHHBIM AJITOPUTMAaM, COBEPILICHCTBOBATH U3BECTHBIC U



KOHCTPYMpOBaTh HOBble. B mporecce pemieHus 3aaa4 - OCHOBHOM yueOHOMU
JESTEIbHOCTH Ha ypOKaxX MaTe€MaTWKH - pa3BUBAIOTCS TBOpYECKAas U MPUKIIAJHAsA
CTOPOHBI MBIIIJICHUS.

146.2.4. OOyuyeHue MareMaTuke JaeT BO3MOXHOCTh pa3BUBaTh Y
OOyJarommxcsi TOYHYIO, pAMOHATbHYI0O M HH(DOPMATHUBHYIO peub, YMEHHE
oTOMpaTh Hauboyee TMOIXOMAIINE S3bIKOBBIE, CHMBOJMYECKHE, TpapuuecKue
CpeICTBa JJIsl BBIPAXKEHUS CYKACHUI M HANIATHOTO UX MPEICTABICHMUS.

146.2.5. Ilpn u3ydyeHHH MaTeMaTHKU OCYLIECTBISETCS OOIIee 3HAKOMCTBO C
METOAAMH TIO3HAHMS JEUCTBUTEIBHOCTH, IPEACTABICHUSAMH O NpeaMeTe U
METOJaX MAaTeMaTHKH, HUX ONIMYMHA OT METOMOB JPYIMX €CTECTBEHHBIX U
IYMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX NMPUMEHEHUS MaTeMaTUKH JUIsl PEIICHUs
Hay4YHBIX U IPUKJIAJHBIX 3a7a4.

146.2.6. IlpuopuTeTHBIMU LEIIMU OOy4YeHUs MareMaTuke B 5 - 9 kiaccax
SBIISIFOTCSL:

(GopMUpOBaHUE IEHTPAIBLHBIX MATEMATHYCCKHUX MOHATHH (YHCII0, BEIUYHMHA,
reoMeTprudecKast durypa, nepeMeHHas, BEPOSITHOCTb, GyHKIHS),
00eCreunBaloMUX MPEEMCTBEHHOCTh M IEPCICKTHBHOCTh MaTeMaTHYECKOTO
oOpa3oBaHus 00y4YarOIINXCS;

no/iBeJicHue OOy4aroluXcsl Ha JTOCTYIHOM JJIE HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTE€MATUKU W OKPYKAIOIIETO MHUPA, NOHUMAHHE MATEMAaTUKHU KAk
4acTH OOUIEH KyIbTypbl YEJIOBEUECTRA;

pa3BUTHE HMHTEJUIEKTYaJbHBIX W TBOPYECKHX CHOCOOHOCTEN OOyyaromuxcs,
[I03HABATEIIbHOM  aKTUBHOCTH, HCCIIEOBAaTEIbLCKUX YMEHUN, KPUTUYHOCTHU
MBIIUIEHUS, UHTEpECa K U3YYEHUIO0 MAaTEMATUKU;

dbopmupoBanue GyHKIIMOHATHHOW MAaTEMaTHYECKOW T'PAMOTHOCTH: YMEHHS
pacmo3HaBaTh  TPOSBIICHUS ~ MaTEeMaTHYECKUX  TIOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAIbHBIX >KM3HEHHBIX CUTyallUsIX M NPU U3YUYCHUU JPYTUX
y4e€OHBIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMynupoBaTh UX Ha SI3bIKE MAaTEMAaTHKU U CO3/1aBaTh MaTeMaTHYEeCKUE MOJIEIH,
MPUMEHATh OCBOCHHBIM MaT€MaTHUYE€CKUM ammapar Uil PElIeHUs ITPAKTHKO-
OpPUEHTUPOBAHHBIX  33/a4, HWHTEPHPETUPOBATH M  OLCHHUBATh IOJYyYECHHBIE
pE3yJIbTaThI.

146.2.7. OCHOBHBIE JIMHUH COAEPKaHUs MPOrpaMMbl [0 MaTeMaTHKe B 5 - 9
kiaccax: "Yucna u Beruucienus”, "Anreopa" ("AnreOpanueckue BbIpaKeHUS',



"VpaBHenuss u HepaBeHctBa'), "®yHkuun", "T'eomerpusa" ("Ieomerpuueckue
burypsl u ux cpoiictBa", "M3Mepenne reomerpuueckux BenuarH"), "BeposaTHOCTH
u craructuka". JlaHHbIe JIMHUM Pa3BUBAIOTCA NapajlielbHO, Kaxaas B
COOTBETCTBHH C COOCTBEHHOU JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT JAPYTOii, a
B TECHOM KOHTAKT€ U B3aWMOJICHCTBUHU.

ConepxaHue mnporpaMMbl [0 MaTr€MAaTUKe, paclpeiesieHHOe MO Trojaam
OO0y4eHHs, CTPYKTypUPOBAaHO TakUM oOOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHLUIKATIBHBIM BOPOCaM OOydYaromuecs: o0palaiuch HEOJHOKPATHO, YTOObI
OBJIAJICHUE MATEMAaTUYECKUMH TMOHATUSMH M HAaBBIKAMH  OCYILIECTBIUIOCH
IIOCJIEI0OBATEIILHO U TOCTYIATENbHO, C COONIOIECHNEM  TPUHIIMIIA
IPEEMCTBEHHOCTH, a HOBBbI€ 3HaHUS BKJIIOYAJUCh B OOLIYI0 CHUCTEMY
MaTeMaTHYECKUX MPEACTABICHUA OOydYaloIMXCs, paclupsiss W yoiyomnss ee,
o0Opa3ys MPOYHbIE MHOKECTBEHHbBIE CBA3H.

146.2.8. B cootrBetcTBUM ¢ ®I'OC OO0 MareMaTuka sBisieTcsi 00s3aTeIbHBIM
y4eOHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTO 00111ero 00pazoBanus. B 5 - 9 knaccax
MaTeMaThKa TPAJAUIIMOHHO U3YYaeTCsl B paMKax CIEAYIOIUX YYeOHbIX KypCOB: B 5
- 6 Kimaccax - kypca "Maremaruka'", B 7 - 9 kiiaccax - kypcoB "Aunrebpa" (BkiItoyas
AIIEMEHTHI CTaTUCTUKHU U T€OpUU BeposiTHOcTel) U "['eomerpus". ITporpammoii o
MaTeMaTHKe BBOAMTCS CaMOCTOATENbHBIM y4ueOHbI Kypc "BeposTHOCTh U
CTaTUCTHKA".

146.2.9. OGuiee yncio 4acoB, PEKOMEHIOBAHHBIX ISl U3YUYCHUS MAaTEeMAaTUKU
(0a30BbBIN YpOBEHb) HA YPOBHE OCHOBHOIO 001Iero oopa3oBanus, - 952 yaca: B 5
kiacce - 170 gacoB (5 ywacoB B Hemento), B 6 kijacce - 170 gacoB (5 yacoB B
Hezeno), B 7 kimacce - 204 ygaca (6 yacoB B Hezeno), B 8 kimacce - 204 ygaca (6
4acoB B Henento), B 9 kimacce - 204 yaca (6 4acoB B HEJETIO).

146.3. V3yuenne mareMaTHKd Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs
HaIPaBJICHO Ha JIOCTIIKECHUE OOYYAFOIIUMUCS JIMIHOCTHBIX, METANPEIMETHBIX U
MIPEIMETHBIX 00pa30BaTEILHBIX PE3YIBTATOB OCBOCHUS YUEOHOTO MPEaMETA.

146.3.1. JInyHOCTHBIE PE3YJIBTAaThl OCBOEHHUS MPOrpaMMbl MO MaTreMaTHKe
XapaKTEePU3YIOTCA:

1) marpuoTnyecKkoe BOCIUTAHUE:

MPOSIBIICHUEM HMHTEpeca K MPOLUIOMY UM  HACTOSIIEMY POCCHUHCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOLICHUEM K  JOCTHXKEHUSM  POCCHUUCKHX
MaTE€MaTUKOB M POCCUICKONM MaTe€MaTUYECKOW MIKOJIbI, K HCIOJIb30BAHUIO 3THX



JOCTIKEHUH B IPYTHX HayKaxX U MPUKIATHBIX chepax;
2) rpa)X/1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBINOJIHEHUIO O0SI3aHHOCTEW TpaKIaHUHA U peaIu3aluy €ro
opaB, IMpPEICTAaBICHUEM O MaTreMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUMN, NPOUEAYp IPa)KAaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATHUECKUX MPOOIeM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTMKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyZnoBO€ BOCIIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Yy4YacTHE B pELICHUM NPAKTUYECKUX 3anay
MaTE€MaTUYeCKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTHM MAaTEMaTU4YECKOIO
o0pa30BaHusl Ha MPOTSKEHUU BCEH KU3HU JUIsl YCIEHUIHOW MpogecCHOHaTIbHOM
NEATEIbHOCTH U PAa3BUTHEM HEOOXOIHMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM UHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUA U KU3HEHHBIX IIJIAHOB C
YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) OCTCTHNYCCKOC BOCIIMTAHHC:

CIOCOOHOCTBIO K  OMOIIMOHAILBHOMY M 3CTETHUYECKOMY  BOCHIPHSITHIO
MaTeMaTHueCKuX OOBEKTOB, 3a/ay, PEIICHUM, pPaCCyXJIECHUW, YMEHHUIO BUJIETh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTHU HAYYHOTO MTO3HAHMUS:

OpUEHTallUe B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHS YEJIOBEKa, IPUPOJBI U
oOIiecTBa, MOHMMAaHHWEM MaTeMaTHYeCKOM Hayku Kak cdepbl 4Yel0BeuecKOil
NEATEIbHOCTH, 3TAllOB €€ PAa3BUTHA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALMUHU,
OBJIAJICHUEM SI3BIKOM MATEMaTUKH W MaTEMaTHYECKOM KyJIbTYpOW KaK CPEICTBOM
NO3HAHWA MHpaA, OBJIAJCHHEM MPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIbCKON
NEeSATEeIbHOCTH;

6) ¢usnueckoe BocHUTaHUE, (POPMUPOBAHHE KYJABTYPbl 3I0POBbI U
HMOIMOHAIBHOTO OJIaronoIyyus:

TOTOBHOCTBIO MPUMEHSATh MATEMaTH4YECKUE 3HAHUS B MHTEpEcax CBOETO
370POBBS,  BEIACHHUS  3I0pOoBOro  oOpa3a JKuM3HM (3A0pPOBOE  MHTAHUE,
cOaMaHCUPOBAaHHBIA PEXUM 3aHATAH M OTIbIXa, peryiasipHas Quuueckas



aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBBIKa pedrexkcuy, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eioBeKa;

7) OKOJIOTHYCCKOC BOCIIMTAHHC!

OpHUEHTAaIMe Ha IPUMEHEHNE MaTEMaTHYeCKUX 3HAHUH JJIs1 pEeLICHUs 3a/]1a4 B
00JIaCTU COXPAaHHOCTU OKPYKAIOIIeH Cpe/bl, TUIAHUPOBAHUS OCTYIKOB U OLIEHKH
UX BO3MOXHBIX MOCIIEACTBUI AJII OKPYXAIOIIEH Cpebl, 0CO3HAHUEM IT100aTbHOTO
XapakTepa S3KOJOTUYECKUX MPOOIEM U MyTEN UX PELIEHUS;

8) aganTanys K U3BMEHSIOIIMMCS YCIOBUSAM COLUMAIBLHON U IPUPOJHON CPEbI:

TOTOBHOCTBIO K JECHCTBHUSIM B YCJIOBUAX HEONPENEIICHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEW KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM UYHCIIE
YMEHHUE YUYUThCA Yy APYTUX JIONEH, MpUOOpeTaTh B COBMECTHOM NESITEIbHOCTU
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OTBITA APYTHX;

HEOOXOIMMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIIE
(bopMynupoBaTh UAECH, OHITHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JA€(QUUUTHI COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEM, IIIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalllMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYyIOIIUNA KOHTPMEpP, KOPPEKTUPOBAThH
IPUHUMAEMble pEHIeHUs] U JEeUCTBUS, (POPMYIHPOBAaTH M OLEHUBATH PUCKU M
MOCJENCTBUS, POPMUPOBATH OMBIT.

146.3.2. B pe3ynprare OCBOEHHs IPOTrpaMMbl IO MATEMATHKE Ha YPOBHE
OCHOBHOTO 001ero oOpa3zoBaHus y oOyyaromierocst OyayT cGhOpMHPOBAHBI
MeTanpeAMETHbIE pe3ynbTaThl, XapaKkTepHU3yIoLuecs OBJIaZICHUEM
YHHUBEPCaIbHBIMU M03HaBaTeIbHBIMU JIeNCTBUAMU, YHHUBEPCATbHBIMU
KOMMYHUKaTUBHBIMU ~ JIEHCTBUSIMU UM YHHMBEpPCAJbHBIMU  PETYIATUBHBIMU
JNEUCTBUSAMM.

146.3.2.1. VYHuBepcajdbHble T[O3HABaTeIbHbIE JEUCTBUS OOECIEUUBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHBHBIX IIPOIECCOB OOydaronuxcsi (OCBOCHHUE
METO/IOB  TO3HAHHMS  OKPYXKAIOIIErO0  MHUpa, MPUMEHEHUE  JIOTHYECKUX,
HCCJIeIOBATEIbCKUX OTepaIuii, yMeHuil paborats ¢ HHGOpMAIIUEH).

146.3.2.2. 'V oOyuvaromerocs OynyT cOpMUPOBaHBI CIETyIOIIHE 0a30BbIC
JIOTHYECKUE JEHCTBUS KaK 4YacTh YHHBEPCAJIbHBIX ITO3HABATEIBHBIX YYEOHBIX
JICVCTBHI:



BBIBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MNPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHATHUNA, OTHOWIEHUH  MEXAY TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpE/ICIICHNs] TIOHATUN, YCTAHABIMBATh CYIIECTBEHHBIN MpU3HAK KiacCU(PUKAIUH,
OCHOBaHMS /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (GOpMYyIHpOBaTb U  NpPeoOpa3oBBIBATh  CYXKIACHHUS:
YTBEPAUTEIBHBIE U OTPHULIATEIbHBIE, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJEATE MAaTCMATUICCKHUEC 3aKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTUBOPCHHA
B (l)aKTaX, JaHHBIX, Ha6JIIOI[CHI/I$IX N YTBCPKACHUAX, IPCAJIararb KpUTCpUN JIA
BBIABJICHUA SaKOHOMCpHOCTCﬁ u HpOTHBOpG‘IHﬁ;

IMPOBOAXUTDL BBIBOABLI C HCIIOJB30BAHHCM 3dKOHOB JIOTHKH, ACAYKTHUBHBIX H
HHAYKTUBHBIX YMOSaKHIOqCHHﬁ, YMO3aKJIIOLIeHI/II\/JI 110 aHAaJIOT'H,

pa3ouparb J0Ka3aTelbCTBA MATEMAaTHUYECKUX YTBEPKACHUU (MpSMbIE U OT
MPOTUBHOIO), TMPOBOJUTH  CAMOCTOSITEIbHO  HECJIOXKHBIE  JIOKa3aTeJIbCTBa
MaTeMaTU4YeCKUX (PaKToOB, BHICTpaUBaTh apryMEHTAINIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CHoco0 pemieHus y4eOHOM 3ajaur  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIONPATh HanOoJee MOIXOAAIINN C YIETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

146.3.2.3. V oOyuaromierocss OyayT chopMupoBaHbl cieayrolue 0a3oBbie
UCCIIEJIOBATEIbCKUE JIEUCTBUA KAaK YacThb YHUBEPCAJIBHBIX [MO3HABATEIbHBIX
y4€OHBIX JIEUCTBHIA:

MCITOJIB30BAaTh BOIPOCHI KaK WCCIICIOBATCILCKHI HHCTPYMEHT TTO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHpyIOLIME  MPOTHBOpPEYHME,  MPOOIieMy,
CaMOCTOATENIFHO YCTaHABIMBaTh HCKOMOE W JaHHOE, (OPMHpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINI0, MHCHHE;

MPOBOAUTH IO CAMOCTOSTEIBLHO COCTaBICHHOMY TIUIAaHY HECJIOKHBIN
OKCIIEPUMEHT, HEOOJBIIOEC HCCICAOBAHNE TI0 YCTAaHOBJICHHIO OCOOECHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOi;

CaMOCTOSTENIbHO (HOpMYIUpOBaTh OOOOIIEHUST W BBIBOABI IO pe3yibTaram
MPOBEACHHOTO  HAONIONCHMS,  HCCICAOBAaHUS, OICHHBAaTbH  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIIICHHIA;

IMPOTrHO3UPOBATb BO3MOKHOC pPa3sBUTUC IIPOHCCCA, a TaKXKC BbIJABUIATb



MMPCAIIOJIOKCHHA O €TI0 Pa3BUTHU B HOBBIX YCIIOBUSX.

146.3.2.4. YV oOyuaromerocs OynyT chopMupoBaHbl yMeHUs padoOTarh C
uHpOpPMAIMEH KaK 9acTh YHUBEPCAIbHBIX MIO3HABATEIBHBIX YUSOHBIX IEHCTBUI:

BBIABJIATE HCAOCTATOYHOCTHL H U30BITOYHOCTh I/IH(I)OpMaHI/II/I, JaHHBIX,
HeO6XOI[I/IMBIX AJI1 pCIICHUSA 3ada49U,

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH M  HMHTEPIPETUPOBATDH
UHGOPMAIUIO PA3IUYHBIX BUIOB U (JOPM MPEICTABICHHUS;

BbIOMpaTh ¢GopMy mpeacTaBieHHs WHGOpPMAMU W WUIIOCTPUPOBATH
peraemMsbie 3a/1a4M CXeMaMu, JuarpaMMaMi, HTHOU rpadukoi U UX KOMOMHAIUSAMY,

OLOCHUBATb HAICKHOCTDH I/IH(l)OpMa]_II/II/I II0 KpUTCPHAM, IIPCAIIOKCHHBIM
YUYHUTCIICM UJIN C(bOpMy.]'II/IpOBaHHBIM CaAMOCTOATCIIBHO.

146.3.2.5. VYHuBepcallbHble KOMMYHHKaTHUBHbIE JEHCTBUA OOECIEYUBAIOT
c(hOpPMHPOBAHHOCTH COLIMAIBHBIX HABBIKOB O0YYarOITUXCS.

146.3.2.6. Y oOyuaromerocsi oyayT choOpMUpPOBaHbI YMEHHUSI OOIICHUS Kak
YaCTh YHUBEPCAIBHBIX KOMMYHUKATUBHBIX YICOHBIX JICHCTBHIA:

BOCIIPUHUMATh U (DOPMYITMPOBATH CY)KJICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIEHHUs, $SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PECHHS B
YCTHBIX Y MUCbMEHHBIX TEKCTaX, /1aBaThb MOSICHEHUS 110 XOAY PELICHHMS 3a1a4d U
MOJYYE€HHBIM pe3ylbTaTaM;

B X0/i¢ OOCYXXJIEHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBbl,
npoOJeMbl, pelIaeMo 3ajaud, BBICKA3bIBaTh WJICU, HAIICJICHHBIE HA TOUCK
pElIeHNUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYKICHHSIMU JPYTUX YYaCTHUKOB
nuasora, OOHapy>KUBaTh Pa3jIM4Me€ W CXOACTBO TMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyITUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3YJIbTAaThl PEIIEHUs 3a7a4, SKCIIEPUMEHTA, UCCIIEIOBaHNUs,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (GopMaT BBICTYIUIEHHS C YYE€TOM 3aj]ady
IpEe3eHTAlMM U OCOOEHHOCTEN ayqUTOPHH.

146.3.2.7. ¥ oOyuaromierocsi 0yayT cqpopMUpOBaHbl YMEHUSI COTPYIHUYECTBA
KaK 4aCTh YHUBEPCAIbHBIX KOMMYHUKATUBHBIX YI€OHBIX HCHCTBUNA:

IIOHMMAaTh W MCIOJIb30BaTh NPEUMYILIECTBA KOMAHAHOM M WHAWBUAYAIbHOMU
paboThI P PEIICHUH YIeOHBIX MAaTEMAaTHIECKUX 3a]1ad;



MPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, IUJIAaHUPOBATh OPTraHU3aLIUI0
COBMECTHOM paboOThl, pacmpeneisiTb BUIbI pabOT, JOrOBapUBaThCS, OOCYXKIATh
MPOoILIeCC U pe3yabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIIOBBIX (popMax paboThl (00CYXaeHUs, 0OMEH MHEHUSIMH,
MO3TOBBIC IMITYPMbI U JPYTHE), BHITOIHITH CBOIO YaCTh pabOTHl M KOOPAMHUPOBATH
CBOM JICCTBUS C JPYTUMH WICHAMHA KOMaH/bI, OIICHUBATh KAY€CTBO CBOETO BKJIAa
B OOmMIA TMPOAYKT TIO KPUTEpUSIM, CHOPMYIUPOBAHHBIM  yIaCTHHUKAMU
B3aUMOJICICTBHUSI.

146.3.2.8. VHuBepcallbHbIE€  pETYJISATUBHBIC JEUCTBUS  0OECIEUHUBAIOT
dbopMHUpOBaHUE CMBICIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JINYHOCTH.

146.3.2.9. Y oOyuatomerocss ~ OynyT  chOpMHpPOBaHBI  YMEHUS
CaMOOPTaHW3aIUN KaK 9acTh YHUBEPCAJIbHBIX PETYISATUBHBIX YICOHBIX JICHCTBHIA:

CaMOCTOSITEJIbHO COCTAaBIISITh IUIAH, QJITOPUTM PEIICHUS 3aaadu (WU €ro
4acTh), BBIOUpATh CMOCOO pEHICHUS] C YYETOM MMEIOIIMUXCA PECYypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHUPOBATh W KOPPEKTUPOBATH BapUAHTHI
pelieHuii ¢ y4eToM HOBOM MH(OpMAIUH.

146.3.2.10. Y oOyuatomierocs OyayT chopMHpPOBAaHBI YMEHHUS CAMOKOHTPOJIS
KaK 4aCTh YHUBEPCAIBLHBIX PETYISITHBHBIX YICOHBIX JICHCTBUNA:

BJIaACTh crocobamMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMpoHecca M pe3yiibTara
peIICHUA MaTeMaTHUYEeCKOM 3aJa4u,

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUM 3a]a4H,
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHHMBaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTU IMOCTABICHHOW LETU U
YCIOBUSIM, OOBSACHATH NPUUMHBI JOCTHKEHUS WU HEAOCTUKEHUSI LEJH, HAXOAUTD
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

146.3.3. IlpenMeTHbIE pE3yNbTaThl OCBOCHUS MPOrpaMMbl MO MaTEMATHKE
MpEeACTaBJIEHBI 10 rojlaM O0yUeHHs B paMKaX OTACIbHBIX YU4eOHBIX KypcOB: B S - 6
Kiaccax - kypca "Maremaruka", B 7 - 9 kmaccax - kypcoB "Anreopa',
"T'eometrpus", "BeposTHOCTb U cTaTucTHKA'.

146.4. ®enepanbHas  palGoyasi  mporpamMmma  y4e0OHOro  Kypca
"Marematuka'" B S - 6 kiaaccax (zajee COOTBETCTBEHHO - MPOrpamMma



yueOHoOro kypca '""MaremaTuka', ydeOHbIil Kypc).
146.4.1. IlosacuuTenpHasa 3aIMCKa.

146.4.1.1. IlpuoputeTHBIMU IIesIMU OOyYEeHUSI MaTeMaTHke B 5 - 6 Kjaccax
SIBIISIFOTCSI:

MPOAOJDKEHHE (DOPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKHX MOHATHN (YUCIIO,
BEJIMUMHA, TeoMeTpuyeckas Qurypa), oOecleunBalomnX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHuUs 00yJarOIINXCS;

pPa3BUTHE HMHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydaroluxcs,
N03HABaTEIbHOW aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHUH, HHTEpECA K U3YUCHHUIO
MaTEeMaTUKU;

IMIOABCICHUC 06yqa}onmxc;1 Ha OOCTYIIHOM IJI1 HHUX YPOBHC K OCO3HAHHIO
B3aMMOCBA3U MAaTCMATUKHU U OKPYIKAIOIICIro MHUpPaA,

dbopmupoBanue (HyHKIIMOHATBLHON MaTEeMaTUYECKOM TI'PaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTH4YeCckue OOBEKThl B PEaJbHBIX JKU3HCHHBIX CHUTYaIUSX,
MIPUMEHATH OCBOCHHBIC YMEHHUS JIJI1 PEIICHUS TPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,
VHTEPIPETUPOBATH IOJYUYEHHBIE PE3YyIbTaThl U OLICHMBATh MX HA COOTBETCTBHUE
IIPAKTUYECKOU CUTYaLUH.

146.4.1.2. OcHOBHBIE TMHUM COAEPKAHMS Kypca MaTeMaThKu B 5 - 6 Kiaccax
- apudmeTnyeckas W TEOMETpPUYECKas, KOTOpbIE pa3BUBAIOTCA MApaJUIENbHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OTHAKO HE HE3aBHUCUMO OJIHA OT
JIPYroii, a B TECHOM KOHTaKT€ W B3aWMOIEHUCTBUHM. Takke B Kypc€ MATEMAaTHKH
MPOUCXOANUT 3HAKOMCTBO C 3JIEMEHTAMHU alreOpbl U ONMUCATEIbHON CTaTUCTHKHU.

146.4.1.3. W3yuenue apudmeTHUeCcKOro wmarepuaia HaYMHACTCS  CO
CUCTEMATHU3allMd W Pa3BUTHUS 3HAHUW O HATYpAJIbHBIX YHUCJIAX, MOJIYYEHHBIX Ha
ypOBHE HaudaapbHOTO oOmmero ooOpasoBanus. [Ipu STOM CoOBepIIEHCTBOBAHUE
BBIYHMCIIUTEILHON TEXHUKH W (OPMUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUUN
COUETACTCS C Pa3BUTHEM BBIUUCIUTEIBHOU KYJIBTYPhI, B YaCTHOCTH C OOyYE€HHEM
MPOCTEUIIIMM TIPUEMaM MPUKHUIKA W OIIEHKH PE3YJIbTaTOB BhIYMCIICHUMN. M3yueHue
HaTypaJIbHBIX YHCEN MPOAOKAeTCcs B 6 Kilacce 3HAKOMCTBOM C HayaJbHBIMU
MOHSATUSIMU TEOPHUU IEITUMOCTH.

146.4.1.4. Hawano wu3ydeHHuss OOBIKHOBEHHBIX U JCCATUYHBIX JpoOeit
OTHECEHO K 5 Kiaccy. JTO MEPBBIM ATalm B OCBOCHHH APOOEH, KOTJA MPOUCXOIUT
3HAKOMCTBO C OCHOBHBIMHU HJAESIMU, MOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHue



OOBIKHOBEHHBIX Ap0Oel B MOJTHOM 00bEME MPEAIIECTBYET U3YUCHHUIO IECATUYHBIX
IpoOei, 4To 11e1ecO00Pa3HO ¢ TOUKH 3PEHMS JIOTUKH U3JI0KEHUS YHCIIOBOW JIMHUH,
KOIJla TMpaBuja JEHCTBUH C AECATUYHBIMH JpOOSMH MOXKHO OOOCHOBAaTh YXKe
U3BECTHBIMU AJTOPUTMaMH BBIIOJIHEHUS JEUCTBUN C OOBIKHOBEHHBIMH APOOSIMHU.
3HAaKOMCTBO C AECATUYHBIMH JPOOSIMU PACHIMPHUT BO3MOKHOCTU JJII TOHMMAaHUS
00y4arolUMHCS MPUKIIAJHOTO MPUMEHEHHS] HOBOW 3allMCH MPU U3YYEHHUH JIPYTUX
NPEIMETOB U MPU MPAKTHYECKOM HCIoyib30BaHuHM. K 6 Kilaccy OTHECEH BTOpOM
3Talml B U3yYEHUU JpoOel, TIJae NPOUCXOAUT COBEPUICHCTBOBAHHWE HABHIKOB
CpaBHEHHs U TpeoOpa3oBaHMsl JpoOEH, OCBOEHHE HOBBIX BBIYUCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHME TEXHUKU BBIYMCICHUI, B TOM 4YHUCIE 3HAYCHUI
BBIPQKEHUM, COEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIE IPpOOH, YCTAaHOBIICHUE
CBSI3€M MEXI1y HUMHU, PACCMOTPEHUE NMPUEMOB pELIEHUS 3a/1a4 Ha 1poOu. B Hauane
6 KJ1acca IMPOMCXOANT 3HAKOMCTBO C IIOHATUEM MPOLIEHTA.

146.4.1.5. OCOOCHHOCTBbIO HW3YYEHHS TMOJOKUTEIbHBIX W OTPULATEIBHBIX
YyHuCel SIBISIETCS TO, YTO OHU TAK)K€ MOTYT pacCMaTpUBAaThCSl B HECKOJIBKO 3TAIlOB.
B 6 xiacce B Hayasie u3ydeHus TeMbl "'l1lonoKuTeapHbpIE U OTpULIATEIbHBIE YUCIIa"
BbIACIISIETCST noaTema 'Llenble uucna', B paMKax KOTOpPOHM 3HAaKOMCTBO C
OTPULATENIBHBIMA ~ YHCIAMHU W JCUCTBUSAMH  C  IIOJIOXKUTEIBHBIMA U
OTPULATENbHBIMA YHCIIAaMH MPOUCXOAUT HAa OCHOBE COAEPKATEIBbHOIO MOAXOMA.
DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYAIOIIKUXCS MPAKTUYECKU
CO BCEMH OCHOBHBIMH MOHSTHUSIMU TEMBI, B TOM YHCJI€ U C MPABUIAMH 3HAKOB MPH
BBINIOJIHEHUU apU(PMETHUYECKUX AecTBUi. M3yueHne paloHaabHbIX YUCen OyaeT
IIPOIOJKEHO B Kypce airedpsl 7 Kiacca.

146.4.1.6. Tlpu oOydeHMH PEIICHHIO TEKCTOBBIX 3a7ad B 5 - 6 Kiaccax
UCTIONB3YIOTCST  apudMeTnyeckue  mpuembl  pemeHus. [Ipu  orpaboTke
BBIYHMCIIUTEIFHBIX HABBIKOB B 5 - 6 Kjlaccax pacCMaTpHUBAIOTCS TEKCTOBBIE 3aJ1aud
CIICTYIOIIMX BHJIOB: 3aJayd Ha JBW)KCHHE, Ha YaCTH, Ha TOKYIIKH, Ha padoTy H
MIPOU3BOINTEIHLHOCTD, HA TIPOIICHTHI, HA OTHOIICHUS U TIporopruu. OOydJarommecs
3HAKOMSTCS C TpUEMaMH PEIICHHs 3aaad IMepeOOpOM BO3MOKHBIX BapHUAHTOB,
ydarcsa pabotarb ¢ uH(Opmarmei, mpencTtaBieHHOW B (opMme TaOIuIl WU
JUarpaMm.

146.4.1.7. B mporpamme ydebHOro Kypca "Martemaruka" MpemycMOTPEHO
dbopMHUpOBaHUE TPOIEIEBTUUCCKUX alreOpandecKkux MpeacTaBieHnidi. bykBa kak
CUMBOJI HEKOTOPOTO YHCJIa B 3aBUCUMOCTH OT MaTEeMaTHYECKOrO KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. ByKBEHHass CHMBOJIMKA IIHUPOKO HCIOJB3YETCS MPEkKIe
BCETO JJIs 3amucu OOIIUX YTBEPXKACHUN M MPEIIOoKEHUM, GopMyll, B YaCTHOCTU
JUJIS1 BBIYUCJICHUS TEOMETPUYECKUX BEJIMYMH, B KAYECTBE "'3aMECTUTEINS Ynca.



146.4.1.8. B mporpamme yueOHOTO Kypca "Maremaruka" mpencTaBiieHa
HaIMIsHAs TEeOMETpHs, HAalpaBleHHas Ha pPa3BUTHE OOPA3HOTO MBIILICHHS,
IPOCTPAHCTBEHHOT'O BOOOPa)KEHUs1, N300Pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3YYEHUHU T'€OMETPHH, KOTOPBIH OCYIIECTBIISETCS HA HAIVIATHO-TIPAKTUYECKOM
YpOBHE, OMUPAETCA Ha HANIAIHO-0O0pa3HOE MBIIUICHHE oOydaromuxcs. bombimas
pOJb  OTBOAMTCS  MPAKTUYECKOM  JIEATENbHOCTH, OMBITY, JKCIEPUMEHTY,
MoaenupoBannio. OOyuaronuecs 3HaKOMATCA C T€OMETPUYECKUMH (UTYpamMH Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPHUTypalUsMHU, ydaTcs
n300pakaTb WX Ha HEJIMHOBAHHOM M KIeTyaToil Oymare, paccMaTpHuBalOT HUX
npocTeiiie cBoiicTBa. B mporecce M3y4eHHs HADIATHOW T'€OMETpPHM 3HAHU,
NOJyYeHHbIE OOYy4YaloIMMHUCS Ha YpPOBHE HayalbHOro oOOIIero oOpa3oBaHus,
CHCTEMAaTU3UPYIOTCS U PACITUPSIOTCA.

146.4.1.9. CornacHo yueOHOMY IUIaHy B 5 - 6 Kjaccax U3y4aeTcs
WHTErpUPOBaHHBINA npeaMeT "Martemarrka', KOTOpbI BKIIOUaeT apuMeTHIeCKU
Marepuajg ¥ HaISAHYH0 T€OMETPHIO, a TAKKE IPOINEAEBTUYECKUE CBEICHUS M3
ayreOpsbl, HIEMEHTHI JIOTUKH U Hadajla ONUCATeIbHOM CTaTUCTUKH.

146.4.1.10. OOmiee 4YKCIO 4YacoB, PEKOMEHIOBAHHBIX [UJISI U3YUYCHUS
MaTtemaruk, - 340 gacos: B 5 kiacce - 170 gacos (5 yacoB B Hellemo), B 6 Kiacce -
170 gacoB (5 yacoB B HEZIEIIIO).

146.4.2. Conepxanuie oOy4eHus B 5 Kiacce.
146.4.2.1. HarypanbHble ynucia u Hyb.

HarypansHoe uymcno. Psan nHarypanmphbix uucen. Ywucino 0. M3o0paxkenue
HATypaJbHBIX YHCEJI TOYKAMU Ha KOOPJAMHATHOM (YMCIIOBOM) TIPSIMOM.

[TosuumnonHass cucrema cuuciaeHus. Pumckas HyMmepanus Kak IIpUMeEp
HEMO3ULIMOHHOM CHUCTEMBI CYUCIICHUS. [lecsaTuUHas cucTteMa CUMCIICHUSI.

CpaBHEHHME HaTypaJIbHBIX YHCEJI, CPABHEHUE HATYpaJbHBIX YUCEI C HYJEM.
Crnoco6bl cpaBHeHUs. OKpyTIIeHHE HATypajJbHbIX YUCEN.

CrnoxxeHue HaTypaJlbHBIX YHCEJ, CBOMCTBO HYJS MPHU CIOXKEHUHU. Bhiuntanue
KaK JIeHCTBUE, OOpaTHOE CIIOKEHUIO. YMHOXKEHUE HATypalbHBIX YMCEJ, CBOMCTBA
HYJIS ¥ €IMHULIBI IPU YMHOXKEHUU. JleieHne Kak JeicTBre, 00paTHOE YMHOXKEHHUIO.
KoMrioHeHTbl  neWcTBUM, CBsSI3b  MeExay HuMH. [IpoBepka  pesynprara
apumMeTndeckoro aeucTBus. llepemecTuTeIbHOE W COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI W YMHOXEHUS, PACHPEICIUTEIbHOE CBOMCTBO (3aKOH)
YMHOKEHHUS.



Hcnonp3oBanue OykB 11t 0003HAYEHUST HEM3BECTHOTO KOMIIOHEHTA U 3aICH
CBOMCTB apu(PMETUUECKUX JICHCTBUM.

JlenuTenu W KpaTHbIE YKCIa, pa3liokeHHE Ha MHOXuUTenH. [IpocTeie u
coctaBHbIe uncia. [IpuzHaku genumocTu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTelieM. 3aluch 4YWCIa B BHUAE CYMMBI
Pa3psIHBIX ClIaraeMbiXx.

UucnoBoe BbIpakeHUE. BplYMCIEHNME 3HAYEHUM YHCIOBBIX BBIPAXKECHUU,
MOPSAIOK  BBINOJHEHUs  JAeucTBUM.  lcronp3oBaHME  TIPpU  BBIYMCIICHHSIX
MEPEMECTUTEILHOTO W COYETAaTeIbHOTO CBOMCTB (3aKOHOB) CIIOKCHHS U
YMHOXEHHUS, PACIPENECTUTEITLHOTO CBOMCTBA YMHOKECHUS.

146.4.2.2. JIpo6wu.

[IpencraBnenre o JgpoOM Kak crnoco0e 3amuMcd  4YacTH  BEJIMYUHBL.
OObikHOBEHHBIE ApoOu. IlpaBunbHBIE W HempaBwWibHbE JpoOu. CmeniaHHas
JpoOb, TPECTABICHUE CMEIIAHHOW JpoOM B BHUJIE HENMPABUIBHON ApoOU U
BBIJICJICHUE 1IEJI0OM YacTH 4YKClia U3 HEMpaBUIbHON Npodu. M3obpaxkeHue apodei
TOYKaMHU Ha YHCJIOBOU mpsiMoii. OcHOBHOE CBOMCTBO Jipoou. CokparineHue apooei.
[TpuBeaenue npodu k HOBOMY 3HaMeHaTen0. CpaBHEHUE JPOOEii.

CrnoxxeHue U BbIYMTAHUE JIpoOed. YMHOXKEHUE U JIeJIeHue JApoOeii, B3auMHO-
oOparnble Apoou. HaxoxaeHne yacTy 1enoro 1 Ueioro mo ero YacTu.

Jlecsatuunas 3anuchk ApoOeit. IlpencraBieHue AecaTUUHOW JIpoOU B BUJE
OoObIKHOBEHHOU. WM300pakeHHe MNEeCATUYHBIX ApoOed TOUuKaMHh Ha YHCIOBOU
npsiMoil. CpaBHEHUE AECATUUHBIX TPOOEH.

ApudmeTrueckre JCHCTBUS ¢ JACCATHYHBIMH  1po0simu.  OKpyIvicHHE
JECATUYHBIX APOOCH.

146.4.2.3. Pentenyie TEKCTOBBIX 3a/71ad.

Pemenne TekcToBBIX 3amad  apudMeTHUECKMM  crmocoOoM.  Pemienue
JOTHYECKUX 3ajad. Pemienue 3amad mepeOGoOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnionp30BaHME MPU PEIICHUH 3a]1a4 TAOIHUI] U CXEM.

Pemrenne 3amay, conmepxamux 3aBUCHUMOCTH, CBA3bIBAIOIINE BEJIWYWHBIL:
CKOpOCTb, BpEMsl, pACCTOSAHMUE, I1I€HA, KOIUYECTBO, CTOMMOCTb. EIWHUIBI
U3MEPEHHsI: MacChl, 00beMa, LIEHbI, PACCTOSTHUS, BpPEMEHH, CKOPOCTH. CBS3b MEXKIY
€AVMHULIAMA U3MEPEHUS KAXKI0M BEIIMYUHBI.



Permenue oCHOBHBIX 3a71a4 Ha APOOH.
[Ipencrapnenne TaHHBIX B BUAC TaOJIHUII, CTOJIOYATHIX JHATPaMM.
146.4.2.4. HarmsaaHasi reoMeTpus.

Harsinaele npeacraBieHuss o (urypax Ha IUIOCKOCTH: TOuKa, MpsMas,
OTPE30K, JIy4, yIroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyrT. Yroi. [Ipsmon,
OCTPBIN, TYIIOM ¥ Pa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METpUUYECKUE €IUMHMIIBI IIMHbL. [[TuHa nomaHoM, mepumerp
MHOTOYTOJIbHUKA. M3MepeHne u moCTpOEHUE YIIIOB € MTOMOILBIO TPAHCIIOPTHPA.

Harnsigueie npencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJILHUK, KBaJIpat, TPEYrOJIbHUK, O paBEHCTBE QUTYD.

N3o0paxenue ¢uryp, B TOM uucie Ha kierdarod Oymare. Iloctpoenue
KOH(pUTypauui U3 yacTted NpsMOW, OKPY>KHOCTH Ha HEJIMHOBAaHHON M KJIETYaTON
Oymare. Mcnonb30BaHue CBOWCTB CTOPOH U YIJIOB IPSIMOYTOJIbHHMKA, KBaJpara.

[lnomanes OpsIMOYTroJIbHMKA UM  MHOTOYTOJBHHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4ucCJe (PUryp, m300pa’k€HHbIX Ha KieTyaToud Oymare.
EauHUIBI H3MEPEHHUS IUTOIIA/IH.

Harnsigaeie npeacTaBieHus: 0 TPOCTPAHCTBEHHBIX (UTYpaX: MPSIMOYTOIbHBIH
napajieienunen, — Ky0, — MHOTOrpaHHHKU.  M3oOpakeHwe  mpoCTeHImmx
MHOTOTPaHHUKOB. Pa3BepTkn kyba u mnapamtenenunena. CozmaHue Mozenei
MHOTOTPAaHHUKOB (M3 Oymaru, MpoOBOJIOKH, TUTACTHIINHA U IPYTUX MaTepHajioB).

O0beM MpsIMOYTOJIBHOTO Mapajuienenumnena, kKyda. EguHunbl u3MepeHus
o0neMma.

146.4.3. Coneprxanue o0yueHus B 6 Kiacce.
146.4.3.1. HatypanbHble yucia.

Apudmernueckue ACUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMU YHCIIAMHU.
UucnoBble  BBIpaXCHHs, TOPSIOK  JEHCTBUN,  HCIONH30BAHUE  CKOOOK.
Hcnonb3oBaHue TIpU  BBIYUCICHUAX MEPEMECTUTEIBHOTO U COYETATEIbHOTO
CBOWCTB CIIOKEHUSI U YMHOXEHHUS, PACIPECIUTEIIBHOTO CBOMCTBA YMHOXKECHUS.
OKpyIiieHuE HATypaJbHbIX YHCEI.

Jlenutenu u KpaTHbIE YUCIIa, HAMOOJIBIINNA OOIIMIA JETUTETh U HaUMEHbIIICEe
oOmiee kpaTHoe. JlemuMocTh CyMMBI U Tpou3BeieHU. Jlenenne ¢ 0CTaTKoM.



146.4.3.2. JIpobmu.

OOGbIKHOBEHHAs JApPOOb, OCHOBHOE CBOMCTBO JpOOM, COKpalleHue ApoOeH.
CpaBHeHue U ynopsiiounBanue apooeil. Pemenue 3aqau Ha HaX0XKJIEHUE YacTH OT
1EeJ0oro W I1enoro mo ero yactu. J[poOHoe 4HCIIO Kak pe3yapTar JeieHUs.
[Ipencrapnenne AECATUYHON IPOOU B BUJIE OOBIKHOBEHHOU ApOOU U BOZMOKHOCTb
IpeCTaBlIeHUs] OOBIKHOBEHHOM Mpo0u B BUAE AeCATHUHON. JlecsTuunbie ApoOu u
METpUYECKas cucreMa Mep. ApudmeTrndeckrue ACHCTBUS U YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSMHU.

Otnomienue. JleneHue B JaHHOM OTHOIIEHMHU. Macmrad, MOpoONopIus.
[IpuMeHeHuEe MPONOPLHIA PU PELICHUH 3aa4.

IToHaTHe nponeHTa. Beryucienue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IPOLIEHTY. BbIpakeHHe NPOLIEHTOB JIECATUYHBIMU ApoOsMu. Permienue 3amad Ha
IIPOLIEHTHI. BpIpakeHNE OTHOIIEHUS BETUYUH B ITPOLEHTAX.

146.4.3.3. ITonoxkuUTENbHBIE U OTPULIATEIBHBIC YHCIIA.

[TonoxkureneHble W OTpULATENbHbIC 4yncia. Llenpie uncna. Moaynbs uucna,
reoMeTpuuecKass HHTEpIpeTanuss Moayias uyucia. HM3o0pakeHue ducen Ha
KOOpAWMHATHON  mpsMoi.  YucmoBble  npomexyTkd. CpaBHEHHME  YHCEIL.
Apudmernyeckre IeHCTBUS C TTOJOKUTEILHBIMA U OTPUIATSIBHBIMHU YHCIIAMHU.

[IpsiMoyronbHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKH Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoenune Touek U GUryp Ha KOOpIAWHATHOM
IUIOCKOCTH.

146.4.3.4. bykBeHHBIE BBIPAKECHMUS.

[Ipumenenne OykB JJIs  3allUCH  MAaTEMaTHYECKUX  BBIPAXKCHUN U
npennoxxenuii. CBoiicTBa apudMeTnueckux AeicTBUN. BykBEeHHBIC BBIpOKEHUS U
YUCJIOBBIE TIOJICTAHOBKH. BYyKBEHHBIE pPABEHCTBA, HAXOXKJIECHHE HEU3BECTHOIO
komroHeHTa. Dopmynbl, GopMyabl TEepUMETpa W TUIOMIAJAM MPSMOYTOJIBHHKA,
KBajpara, 00bema napajuiesienurnena u Kyoa.

146.4.3.5. Pemenne TeKCTOBBIX 3a4a4.

Pemenue TekcToBbIX 3amady  apudmeTnueckuM — crnocoboM. Pemienue
JOrHYecKuX 3ajad. Pemenue 3a1a4 nepedbopoM BCceX BOZMOKHBIX BApUAHTOB.

Pemennie 3amay, coaepKalMx 3aBUCUMOCTH, CBSI3bIBAIOLIUX BEJIWYUHBI:
CKOpPOCTb, BpeMs, paccrosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTb,



IMPOU3BOJAHUTCIbHOCTb, BpPCMI, 00BeM pa6OTBI. EI[I/IHI/ILIBI HU3MCPCHUA: MACChI,
CTONMMOCTH, PaCCTOAHUSA, BPCMCHH, CKOPOCTH. CBs3b MCXKOAY CIUHUIaMHU
HU3MCPCHUA Ka}K,Z[OI;'I BCJIIMYHNHEI.

Pemenue 3a1a4, CBA3daHHBIX C OTHOHICHHUCM, IIPOINOPHIHUOHAJIIBHOCTBIO
BCJIMYMH, IIPOLUCHTAMU,; PCIICHHUC OCHOBHLIX 3a/1a4 Ha I[pO6I/I H IIPOLICHTHI.

OneHka ¥ TPUKUIKA, OKpyIieHue pesyiaprara. CocraBieHHE OyKBEHHBIX
BBIPAXEHUH 110 YCIIOBUIO 3a1a4U.

[IpencraBnenrie AaHHBIX C MOMOIIBI0 TaOmui, U auarpamMm. CronOuarbie
JIMarpaMMBbl: YTEHHUE U MOCTpoeHKE. UTeHHE KPYTOBBIX TUarpaMM.

146.4.3.6. HarmsanHasi reomeTpus.

Harmsinaele npeacraBieHuss o (urypax Ha IUIOCKOCTH: TOUYKa, MpsiMas,
OTPE30K, Jyd, yroJ, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJbHHUK, TPEYTOJIbHUK,

OKPYXXHOCTb, KPYT.

B3anmHoe pacnonoxkeHne IByX NPSMBIX Ha INIOCKOCTH, NapajuleiIbHbIC
IpsAMbIE, MEPIEHANKYISAPHBIE NpsAMbIE. 3MepeHue paccTosHUN: MEXKIY IBYMS
TOYKaMH, OT TOYKH 10 MPSIMOM, JIMHA MAPIIPYTA HA KBAIPATHOM CETKE.

N3mepenne u TMOCTPOEHHME YINIOB C IIOMOIIBIO TpaHcHoprupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIMN, MPSAMOYTOJIBHBIMN, TYyHOYT'OJIBHBIMN,
paBHOOEIPEHHBIN, PAaBHOCTOPOHHUM. YeThIpexyrojapHUK, IIPUMEPBI
YEThIPEXYTOJbHUKOB. [IpAMOYyronpHHK, KBaApAT: UCIOJIb30BAaHUE CBOWCTB CTOPOH,
yIIioB, AuaroHaneil. M3oOpaxkeHne reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOMU
Oymare C UCIOJb30BAHUEM LIHMPKYJA, JIMHEHKH, YrOJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha KieT4aToi Oymare.

[lepumerp MHoOrOoyronpHuka. IloHsarue tuioOmMAAM GUTYpHI, EAUHHIIBI
u3Mepenus miomanu. [IpubmmkenHoe naMepenue miomaan Guryp, B TOM 4uCe
Ha KBaJipaTHOU ceTke. [IpubmmkeHHoe n3MepeHre JJIMHBI OKPYKHOCTH, TIIOTIAIN

Kpyra.

CumMeTpus: HEHTpaIbHasA, 0CEBas U 3€pPKajbHasi CAMMETPHH.
[TocTpoeHne CUMMETPUYHBIX QUTYD.

Hamsannsre IIPEACTABICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienienunen, kKyo, mpusMma, OHpaMuaa, KOHyC, MHJIMHAp, map u cdepa.
N300paxenne npocTpaHCTBeHHbIX Guryp. [lpumepsl pa3BepToK MHOTOTPAaHHUKOB,



mIMHApa U Konyca. Co3gaHue mMopeneil mpoCcTpaHCTBeHHbIX Guryp (u3 Oymarw,
IPOBOJIOKH, TJIACTHJIMHA U IPYTUX MaTepUaOB).

[lonsitue oObema, eAMHUIBI U3MepeHUs: o0bema. OObeM MPSMOYTOJIBHOIO
napajienenunena, Kyoa.

146.4.4. IlpenMeTrHble pe3yabTaTbl OCBOEHUS MPOrpaMMbl y4eOHOro Kypca
"Marematuka".

146.4.4.1. IlpeameTHbIE pe3yJIbTaThl OCBOCHHS IPOrPaMMBbl Y4EOHOTO Kypca K
KOHITy 0Oy4eHHs B 5 Kitacce.

146.4.4.1.1. Yucna v BEIYUCIECHUS.

[lorumatrs u IIpaBHUJIBHO YHOTpe6J'I}ITI> TCPMHHBI, CBA3aHHBIC C HATYpPAJIbHBIMHA
qHucCJiaMu, OOBIKHOBEHHBIMH U ACCATUYHBIMHA IIpO651MI/I.

CpaBHHMBaTh M YHOPSAOYMBATH HAaTypaJbHbIE 4YHUCJIA, CpPaBHUBAaTb B
NPOCTEUIINX CIIydasX OObIKHOBEHHBIE IPOOH, NECATUUHbBIE APOOH.

CoOTHOCHUTh  TOYKY HA  KOOpJAWHATHOM  (YUCJIOBOM)  mpsiMOl  C
COOTBETCTBYIOIIUM €M YHCJIOM U HM300pakaTh HATypaJibHbIE YUCIA TOYKAMH Ha
KOOPJMHATHOM (YMCIIOBOM) TIPSIMOM.

Boimonusate  apudMeTndeckue ACHCTBUS C HATypalbHBIMHA YWCIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B TIPOCTEUIIIUX CITydasiX.

BrINonHATE NpOBEPKY, TPUKHUAKY PE3YNIBTATA BEIYUCICHHM.
OKpyI7sTh HATypAJIbHBIE YHUCIIA.
146.4.4.1.2. Pemienne TEKCTOBBIX 3a]1a4.

Pemarb TekcTOBBIE 3a/aud apUDMETHUECKUM CIIOCOOOM U C TOMOUIBIO
OpPraHW30BaHHOTO KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BApHUaHTOB.

Pemats 3agaqyr, COACPKAIMUEC 3aBHCHUMOCTH, CBA3bIBAIOIIKWC BCIIMYMHBI!
CKOpPOCTBh, BPpCM:, PpaCCTOAHUC, ICHA, KOJIMYCCTBO, CTOUMOCTbD.

Hcnmonp30BaTh KpaTKUE 3allCH, CXEMbI, TAOIUIIBI, 0003HAUCHHS TIPH PEIICHUN
3aj1ad4.

ITonap30BarbCs OCHOBHBIMH CIUMHHNIIaMU N3MEPCHUA: IICHHI, MacCChlI,
PacCCTOAHMA, BPEMCHH, CKOPOCTH, BbIPpAXaTb OAHHM CAWHHUIIBI BCIHMYHMHBI 4YCPEC3



JpyTHE.

HSBJ'ICK&TB, AHAJIU3UPOBATb, OLCHHBATH I/IH(l)OpMaHI/IIO, NpcacCTaBJICHHYIO B
Ta6J'II/IHe, Ha CTOJ0YATOH AuarpaMmce, HHTCPIPCTUPOBATL IIPCACTABICHHBIC
AaHHBIC, UCITOJIB30BATh JAHHBIC IIPU PCIICHUHN 3a1a4.

146.4.4.1.3. HamaqHas reoMeTpusi.

[Tonb30BaTbCsl TEOMETPUYECKUMU MMOHATUAMU: TOYKA, NpsiMasi, OTPE30K, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPY?KHOCTb, KPYT.

[IpuBonuTh TpHUMEpPBl OOBEKTOB OKPYKAIOLIEro MHpa, HMerommx (opmy
U3yUYEHHBIX T€OMETPUUECKUX (pUryp.

Hcnonp30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C YITIaMU: BEPIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpPUIMHA, CTOPOHA, JUArOHANIb; C OKPYXHOCTHIO:
paauyc, AuameTp, UEeHTP.

N300paxkarb H3y4EHHbIE T€OMETpHUUYECKUE (UTypbl HA HEIMHOBAHHOW U
KJIeTYaToil Oymare ¢ MOMOIIbIO HUPKYIS U JIMHEUKHU.

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C MOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3alaHHOW JIMHBI; CTPOUTHh OKPYKHOCThH 3aJJaHHOTO
paauyca.

Hcnonb30Bark CBOWCTBA CTOPOH U YIVIOB NMPAMOYIOJbHUKA, KBaJpara sl UX
MOCTPOECHUS, BEIYUCIIEHUS TUIOIIAAN U IEPUMETPA.

Beruncnate mepuMmeTp W IUIOHIAAb KBagpara, MPsSMOYTojbHUKA, (Uryp,
COCTaBJICHHBIX W3 MPSMOYTOJHHUKOB, B TOM dHcCIe (QUTYP, M300pKEHHBIX Ha
KJIeT4aroi Oymare.

ITonp30BaThCsl OCHOBHBIMU MCTPHUUCCKUMHU CAMHHUIOAMKU HU3MCPCHUA OJINMHEI,
IJIo0Iaan; BbIpaXaTb OAHW CAMHUIIBI BEJIMIUHBI YCPE3 APYTUcC.

Pacno3znaBarh mapajuienenunen, KyO, HCIOIB30BaTb  TEPMUHOJIOTHIO:
BEpIlIMHA, pedpo, IpaHb, U3MEPEHUS, HAXOAUTh H3MEPEHUs NapauleNenumesaa,
KyoOa.

Boluucnate o0beM KyOa, mnapajielenunena Mo 3aJaHHbIM HU3MEpPEHUsIM,
M0JIb30BATHCS €IMHUIIAMU U3MEPEHUs 00beMa.

Pemate HecnoXHbBIC 3aJ1ad1 Ha HU3SMCPCHUC TCOMCTPUUYCCKHX BCIIMYMH B
MMPAaKTUYCCKUX CUTyalluAgX.



146.4.4.2. IlpeameTHble pe3yJbTaTbl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K
KOHIly 00y4eHus B 6 Kiacce.

146.4.4.2.1. Yucia v BEIYUCIECHUS.

3HaTh U IIOHUMAaTb TEPMUHBI, CBA3aHHBIE C PA3JIMYHBIMM BHJIAMH YHCEN U
crnocobamMu WX 3alUCH, MEPEXOAUTHh (€CIM 3TO BO3MOXKHO) OT OTHOU (HOPMBI
3aIMCH YUCia K JPYTOu.

CpaBHI/IBaTB " yHnopsaao4duBaTh OCIIbIC YHCIIA, OOBIKHOBEHHBIC U JACCATUYHBIC
I[pO6I/I, CpaBHHUBAThb YMCJia OAHOTO U Pa3HbIX 3HAKOB.

BI)IHOJ'IHHTB, coucTasad YCTHBIC M IIMCbMCHHBIC IIPHUCMBI, apI/I(i)MeTI/ILIGCKI/Ie
I[GﬁCTBHH C HaTypaJlbHbIMU H OCJIILIMH  4YHCJIIaMH, OOBIKHOBEHHBIMU U
ACCATHYHBIMHU I[pO6HMI/I, IMOJOKHUTCIIbHBIMU U OTPpUIATCIIbBHBIMU YU CJIaMHU.

BpuncnATe 3HAYEHUS YUCIOBBIX BBIPAKEHHUW, BBINOJIHATH MPUKUAKY U
OLICHKY pe3ylbTaTa BBIYUCICHUN, BBINOIHATh MPEOOpPA30BaHUS YHMCIOBBIX
BBIPA)KEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JACHUCTBUM.

COoOTHOCHTH TOYKY Ha KOOPAMHATHOM NPSMOM C COOTBETCTBYIOIIUM €M
YUCIOM W HM300pakaTh 4MCiIa TOYKAMU HAa KOOPAMHATHOM MNPSMOHM, HaXOIWUTh
MOJYJIb YHCJIA.

COOTHOCUTH TOYKHU B MPSIMOYTOJIBHOW CHUCTEME KOOPIAMHAT C KOOpAMHATAMH
3TOU TOUYKH.

OprTJ'IHTB OejabIC 4YHuClla U ACCATHUYHBIC I[pO6I/I, HaXoauThb HpI/I6J'II/I)K€HI/I$[
YUCCII.

146.4.4.2.2. UncnoBble 1 OyKBEHHbBIE BBIPAKEHUS.

[Torrmare 1 ynorpeOasaTh TEPMHUHBI, CBSI3aHHBIC C 3aIMCHIO0 CTEIICHW YHCIIA,
HAXOIUTh KBaJApaT W KyO 4YHCIA, BBIYUCIIATH 3HAYCHUS YHCIOBBIX BBIPAKCHUH,
COICPIKAIIUX CTCIICHH.

IToap30BaThbCs IMPpU3HAKaMHU ACIIMMOCTHU, PACKIAAbIBATH HATYPAJIbHBIC YHCJIA
Ha MPOCTBIC MHOXKXUTCJIN.

[Tonb3oBaTbest MacITaboM, COCTABIIATH MPOMOPIIUU U OTHOIICHHUS.

Hcnonp3oBarh OyKBBI JiJ1s1 0003HAUEHUS YHMCE IIPU 3alMCH MAaTEMaTUYECKUX
BBIPQXEHH, COCTABIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYIIBI, HAXOAUTH 3HAUYCHUS
OyKBEHHBIX  BBIPQXCHMI, OCYIIECTBISAS  HEOOXOIMMBbIE  TOJCTAHOBKH U



npeoOpa3oBaHusl.
HaxonuTh HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.
146.4.4.2.3. PemieHne TEKCTOBBIX 3aj1a4.
Perrate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4H ApU(PMETUUECCKUM CIIOCOOOM.

Pematp 3aJladyi, CBA3aHHBIC C OTHOHNICHHUCM, IIPOIOPHHUOHAJIBHOCTBIO
BCJIMYMH, IPOLCHTAMU, pCIIATh TP OCHOBHBLIC 3a/I1a41 Ha I[pO6I/I " IIPOLICHTHI.

Pematp 3ala4r, cCoACpIKaMe 3aBUCUMOCTH, CBA3BIBAIOIIUC BCIUMYUHBI:
CKOpPOCTb, BpCMm1, PacCCTOsTHUC, ocHa, KOJIMYCCTBO, CTOUMOCTBD,
IIPOU3BOAUTCIBHOCTb, BPCM:I, oObeMa pa6OTI>I, HCIIOJIB3Y: apH(i)MCTI/IIIGCKI/Ie
I[GﬁCTBHH, OIICHKY, IIPUKUIIKY, ITOJIB30BATbCA CIMHUIIaMH HU3MCPCHUA
COOTBCTCTBYIOINIUX BCIMYHH.

CocraBnarb OyKBEHHBIE BBIPAKEHUS MO YCIOBHIO 3a/1a4H.

N3Bnekars uHdoOpMaluio, MPEACTABICHHYIO B TaOiuilaX, Ha JUHEWHOH,
CTOJIOYATON WJIM KPYroBOM JuMarpaMmax, WHTEPIPETUPOBATH MPEACTaBICHHBIE
JTaHHBIE, UCIIOIB30BaTh JAHHBIE IPU PEIICHUH 3a]1a4.

[Ipencrapnare wHGOPMAIIUIO ¢ ITOMOIIBIO TAOIUII, TUHEHHONW M CTOJIOYATOM
JTarpamM.

146.4.4.2.4. HarnsimHas TeOMETpUs.

[IpuBonuTh TpHUMEpPbl OOBEKTOB OKPYKAIOLIEro MHpa, HMErmmx (opmy
U3YYECHHBIX T€OMETPUYECKUX IJIOCKUX W MPOCTPAHCTBEHHBIX (PUTYp, HMPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakaTh ¢ TIOMOIIBIO  LHUPKYJSA, JUHEHWKH, TPAHCIOPTHpAa Ha
HEJIMHOBAHHOW W KJIETYATOM Oymare W3yYeHHbIE IIJIOCKUE TEeOMETPHUECKUE
burypsl 1 KOHQUTYpaIUd, CHMMETPUYHBIC (DUTYPHI.

[Tonb30BaThCsl TEOMETPUYECKUMHU MOHATUSIMU: PABEHCTBO (DUTYp, CHMMETPHS,
MCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C CUMMETPUEN: OCh CUMMETPHUHU, LIEHTP
CUMMETPHH.

HaxonuTe BENMYHMHBI YITIOB U3MEPEHHUEM C ITOMOIIBIO TPAHCIOPTUPA, CTPOUTH
YIIIBI 3aIaHHOM BEJIMYMHBI, TOJIb30BAaThCS MPU PELICHUM 3a]ad IPaJyCHOM Mepou
YIJIOB, pacliO3HABATh HA YEPTEkKAX OCTPBIN, PSIMOU, Pa3BEPHYTHIM U TYIION yIIIBL.



Bpraucnars JMHYy J0MaHOM, IIEPUMETP MHOIOYTOJIBHMKA, I10JIb30BaThCs
CAVHULAMA HM3MEPEHUs [UIMHBI, BBIPAXKATH OJHU CIUHMIBI HU3MEPEHUS JIMHBI
4yepes apyrue.

Haxonutb, UCIOnb3ys 4YEpTEKHBbIE HHCTPYMEHTHI, PACCTOSHUA: MEXKIY ABYMs
TOYKaMH, OT TOYKH 10 MPSIMOM, JIMHY IIyTH HA KBAJAPATHOU CETKE.

Boruncnate miomans  (GUryp, COCTAaBIEHHBIX M3  MPSAMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOIBHUKH, Ha paBHbIE (PUTYpHI, TOCTpanBaHUE
J10 IPSAIMOYTOJIBHHKA, ITOJIb30BaThCsl OCHOBHBIMM €IMHUIIAMHA U3MEPEHMS TIITO0IIAH,
BBIpAXKaTh OJJHU €UHUILIBI U3MEPEHUS IIOIIAAN Yepe3 APyTue.

Pacrnio3naBarr Ha MOACIIX H I/I306pa}KCHI/I}IX nmupamMuay, KOHYC, HHUJIMHADP,
HCIIOJIB30BAaTh TCPMHUHOJIOTHUIO: BCPIIIMHA, pe6po, I'paHb, OCHOBAHUC, PA3BCPTKA.

N3o0paxkaTs Ha Kj1eT4aToi Oymare mpsiMOyTrOIbHBIN NapasuiesIenune/.

Boruucnsate 00beM NpSIMOYTOJBHOTO MHapajuieNienunena, Kyda, mojib30BaThbCs
OCHOBHBIMH €IUHUIIAMHU U3MEPEHUS 00beMa.

Pemate HecIOXHBIC 3aJ1add Ha HAXO0XICHHUC TI'COMCTPHUYCCKHUX BCIWMYWH B
MMPAKTUYCCKUX CUTYyaAllUAX.

146.5. ®enepanbHas padoyasi mporpaMmMa y4eOHOro kypca '"Asareopa' B
7 - 9 kiaaccax (aajiee COOTBETCTBEHHO - IMPOrpaMma y4yeOHOro Kypca
"Aareopa', yueOHbIH Kypc).

146.5.1. IlogcauTenpHAasd 3amucKa.

146.5.1.1. AnreGpa sIBIsIeTCS OMHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIIETO
0o0pa30BaHusA: OHA 0OeCIeYnBaeT U3yYyeHUE APYTUX AUCLUUILIINH, KaK €CTECTBEHHO-
HAay4YHOTO, TaK M TyMaHUTApHOIO IIMKJIOB, €€ OCBOCHHME HEOOXOIUMO IS
IPOAOJKEHHUST 00pa30BaHMs U B MMOBCEIHEBHOM *)u3HU. Pa3BuTHe y oOyyaroniuxcs
HAyYHBIX TIPEACTABICHUA O TMPOUCXOKIACHUM M CYIIHOCTH aire0pandecKux
abcTpakiuii, cnocode OTpa)KeHUsI MaTeMaTUYECKON HAyKOW SIBJICHUI U MPOLIECCOB
B TIPUPOJE W OOIIECTBE, POJM MaTeMaTHUYECKOTO MOJICIMPOBAHMS B HAaydYHOM
MO3HAHWH U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHPOBO33PCHHS
Y Ka4eCTB MBIIIUICHUS, HEOOXOAMUMBIX JUIsl aIalTallik B COBPEMEHHOM IH(PPOBOM
obmectBe. M3yuenue anreOpel oOecreyrBacT pa3BUTHE YMEHHUS HAOIIONATh,
CpPaBHMBATh, HAXOAWTHb 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHUS W BBIBOJHI,
dbopmynupoBarh yrBepxkAeHUs. OcBOeHUE Kypca alreOpbl 00ecrneuynBaeT pa3BUTHE



JIOTHYECKOTO MBIIUICHUS OOYyYalOIIUXCS: OHU HCIOJB3YIOT JACIyKTHBHBIE U
UHAYKTUBHBIE PACCYKIEHUs, 0000IIEHNE U KOHKPETU3alMI0, a0CTparupoBaHUuE U
aHasiornto.  OOyueHue  anreOpe  IpeanojaraeT  3HAUMTENbHBII  00BEM
CaMOCTOSITEJIBHOM ~ 1€ATEIBHOCTH OOYy4YaroIUXCs, IO3TOMY CaMOCTOSITEIIBHOE
pelIeHue 3a1a4 ABISETCS peann3auueil JesTeNbHOCTHOIO MPUHIMIA O0yYEHUS.

146.5.1.2. B cTpykrype mnporpammsl y4deOHOTO Kypca "Anrebpa" s
OCHOBHOIO 00HIeEro 00pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIbHO-
MeToanueckne auHuM: "Yuciaa u BbraucieHus", "Anredpanyeckue BbIpaskeHUs",
"VpaBHenuss u HepaBeHcTBa', "®yHkuuu'. Kaxmas U3 3TUX COAEpKATEIBHO-
METOIMYECKHUX JIMHUU pPAa3BHBACTCA Ha MPOTHKEHHHM TPEX JIET M3Y4YEHUs Kypca,
B3aUMOJICHCTBYS C JIPYTMMHU €ro JIMHUSIMH. B Xxome u3ydeHus yuyeOHOro Kypca
OOy4YarouMMCsl MPUXOJUTCS JIOTUUECKU PaACCyKJ1aTh, HCIOJIB30BaTh TEOPETHKO-
MHOECTBEHHBIN sI3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOro Kypca "Amnreopa”
BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTH4ecKoro oO0Opa3oBaHUs UM CHOCOOCTBYIOUIME  OBJIAJEHUIO
00yYaroIUMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTu4eCKOro A3BIKA.
CopepxareTlbHOM M CTPYKTYPHOH OCOOCHHOCTBIO ydeOHOro kypca "Amreopa
ABIJISIETCS €70 MHTETPUPOBAHHBIN XapakKTep.

146.5.1.3. Conepxxanue nuHuM "Yucna u BEIYUCICHUSA' CIY)KUT OCHOBOM ISt
JATbHEUINIET0 M3YYEHUs MaTeMaTHKHU, CIOCOOCTBYET PAa3BUTHUIO Y OOYYaIOIIMXCS
JIOTUYECKOTO MBIIIJICHUS, JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS aITOPUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOUMBIX JJIsl TOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YHCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3zoBaHUs
CBS3aHO C PAIMOHAIBHBIMH M HUPPANMOHAIBHBIMU YHCIaMH, (HOPMHUPOBAHUEM
MPEACTABICHUA O JCHUCTBUTEIIBHOM 4YHUCJE. 3aBEPIIEHUE OCBOCHHMS YHMCIIOBOU
JUHUHA OTHECEHO K CPeTHEMY 00IIeMy 00pa30BaHUIO.

146.5.1.4. Copepxanue IByX aireOpanyeckux JIuHUN - "AnreOpanveckue
BhIpakeHUs" W '"YpaBHEHUST M HEpPaBEHCTBA" CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyYaroluxcsi MaTeMaTU4YeCcKoro ammnapara, HeoOXOIMMOIo HJisi PelIeHUs 3aaad
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aaad. Ha
YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHUs y4eOHBIN MaTepuans TpyHIupyeTcs
BOKPYI pAalMOHAIBHBIX BBIpOKECHMHA. Anredpa JIEeMOHCTPHPYET 3HAYCHUE
MaTE€MaTUKU KakK si3blKa Il MOCTPOCHUSI MAaTeMaTH4eCKUX MOJENEH, onucaHus
MPOIIECCOB M SIBIICHWM peanbHOro Mupa. B 3amaum oOydeHus anredOpe BXOAST
TaK)Xe JajibHeMIlee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B
YaCTHOCTH, JUIsl OCBOEHMSI Kypca HWHGOPMATUKH, U OBJIQJICHUE HaBbIKAMU
JENYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrne CUMBOIBHBIX (HOPM CIIOCOOCTBYET



Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHu€CKOMY TBOPUECTBY.

146.5.1.5. Conepxanue (pyHKIMOHATBLHO-TpaUUECKON JTMHUM HAIEJICeHO Ha
MOJIy4eHHe  OOyJarouuMucs  3HaHUW O  (QYHKIMSAX  Kak  BaKHEWIen
MaTeMaTHueCKOM MOJETU Ui ONUCAaHUA U HCCIEAOBaHUS Pa3HOOOpPa3HBIX
IpOLIECCOB M SBIEHUHM B Tmpupoae u obuiectBe. M3ydeHue wmarepuana
CIIOCOOCTBYET pa3BUTHUIO y OOYYaIOMIMXCS YMEHHS UCIOJIb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIE CPENCTBA S3bIKA MAaTEMaTHUKU - CIIOBECHBIE, CHMBOJUYECKHE,
rpajuueckre, BHOCUT BKJIaaA B (QOpMHpOBaHHE TMPEACTABICHUN O poiu
MaTeMaTHKU B PA3BUTUM LIUBWIIU3AIUU U KYIbTYPHI.

146.5.1.6. CornmacHo y4eOHOMY IJIaHy B 7 - 9 Kjaccax u3ydaeTcsi y4eOHbIN
Kypc "AnreOpa", KOTOpBIM BKIIOYACT CIEAYIONIME OCHOBHBIE  pasJeibl
comepxanus: "Uucna wu  Beluucienusa'", "AnreOpanuyeckue — BbIpaKeHUS "
AEP ; p p ;
"VpaBHeHus u HepaBeHCTBA", "DyHKIMA'".

146.5.1.7. OOuiee 4yucino 4acoB, PEKOMEHIOBAHHBIX ISl U3YYEHUsI YU4EOHOIrO
Kypca "Anre6pa", - 306 yacos: B 7 knacce - 102 yaca (3 yaca B Henenw), B 8
kiacce - 102 gaca (3 yaca B Hezenio), B 9 kiacce - 102 yaca (3 yaca B HeJIeINioO).

146.5.2. Conepsxkanuie 00y4eHus B 7 Kiacce.
146.5.2.1. Yucna v BEIYUCIICHHUS.

Hpobu OOBIKHOBEHHBIE U AECATUYHBIC, NEPEXOA OT OAHOW (HOPMBI 3aNKCU
npobeit k gpyroil. IloHsTHe panMOHAIBHOTO 4YHCJA, 3alucCh, CpPaBHEHHE,
YVHOPSAJOYMBAHUE  PALMOHAIBHBIX  yHcel. ApudMernyeckue JeHCTBUS €
panMoOHaIbHBIMU uYnciaamMu. Pemienue 3aia4 u3 peanbHOM MPAKTUKU HA YacTH, Ha
JpoOH.

CrerieHb ¢ HaTypaJlbHBIM TIOKa3aTelieM: OIlpenesieHne, MpeoOpa3oBaHue
BBIPKECHU Ha OCHOBE OIPENENICHNUs, 3auch Oonbiux yncen. [IpomneHTsl, 3anuch
MIPOIICHTOB B BUE ApoOU U poOu B BUAE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4u Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JCIMMOCTH, PA3JIOKEHUE HAa  MHOXKHUTEIU
HaTypaJIbHbIX YHUCEI.

Peanpubie  3aBucMMOCTH, B TOM  YHCle TpsMas W oOparHas
MIPOITOPUHUOHAIBHOCTH.

146.5.2.2. Anrebpandeckue BbIpaKEeHHUS.



IlepemeHnHbIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpPEMEHHOM. [lomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpeacTaBnenye 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
¢dopmynbl. Berurcnenus no ¢popmynam. IIlpeodpa3oBanue OyKBEHHBIX BbIpaKEHUH,
TOXJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUja MPeoOpa3oBaHUs CYMM U
IIPOU3BEACHUI, PABUIIA PACKPBITHSA CKOOOK M MPUBEAEHUS MOJOOHBIX CJIaraéMbIX.

CBOICTBA CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OI[HO‘-IJ'IGHI)I 1 MHoOTowIeHbl. CTereHb MHOTOYJICHA. CJIO)KGHI/IG, BbBIYHMTAHUC,
YMHOKCHHUC MHOT'OYJICHOB. (DOpMy.]'H)I COKpPAIICHHOT'O YMHOKCHUA: KBaJpaT CYMMBbI
H KBaJpar pasHOCTH. (I)OpMy.TIa Pa3HOCTHU KBAApPATOB. PaznoxeHne MHOIrO4JI€HOB Ha
MHOXHUTCIIN.

146.5.2.3. YpaBHEHHS 1 HEPABEHCTBA.

VYpaBHEHHE, KOpPEHb YpaBHEHHMs, IpaBUiia MPeoOpa3oBaHUs YpaBHEHHUS,
PAaBHOCWJIBHOCTH YPABHEHU.

JInHelHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOPHEW JMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHeHHWW. (CoOCTaBlIeHHWE YpABHEHHM 110
YCJIOBHIO 3a7aui. Pelienre TeKCTOBBIX 3a7a4 ¢ IOMOIIbIO YPaBHEHU .

JIluneitHoe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema JIByX
JVMHEMHBIX YPaBHEHUW C JByMs II€pEeMEHHbIMU. PelieHue cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. IIpumepbl pelleHrs TEKCTOBBIX 3alad C IOMOILBIO
CUCTEM YPaBHECHMII.

146.5.2.4. ®ynkummy.

Koopannara toukn Ha npsmoil. YucnoBele TpoMexKyTKU. PaccTosane mexny
JIByMsI TOYKAMU KOOPAUHATHOU MPSIMOM.

[IpsiMoyronbHas cucTeMa koopauHat, ocu Ox u OY . A6eumcca u opiuHara
TOYKH Ha KOOPJAWHATHOU TUIOCKOCTHU. [IpuMepsl rpadukoB, 3ajaHHBIX (HOPMYIIaMHU.
Urenne rpadukoB peanbHbIXx 3aBucumoctedt. [lonarue ¢yukmuu. [paduk
dbynkiuu. CoiictBa dyHknuid. JInnelinas ¢yukius, ee rpaduk. ['padux Qyakmmm
y = |x|. I'paduyeckoe perieHne TUHEHHBIX yYpaBHEHUN M CHUCTEM JIMHEHHBIX
YpaBHCHUM.

146.5.3. Coneprxanuie oOy4ueHus B 8 Kiacce.

146.5.3.1. Yncna u BEIUUCIIEHNUS.



KBanmparueiii kopenb u3 uucna. l[loHatue 00 uppalMOHATIBHOM YHCIIE.
JlecsaTuunble NPUOIMKEHUSI UPPALIMOHAIBHBIX uyncel. CBoMCTBa apu(pMETHUECKUX
KBaJIpaTHBIX KOPHEN U UX IPUMEHEHHE K IPE0OPa30BaHUIO YMCIIOBBIX BBIPAXKEHUIN
Y BBIYHCIICHUAM. [|eiCTBUTEIBHBIEC YNCIA.

CreneHsb c LIeIbIM MOKa3aTeneM U ee cBoiicTBa. CTaH apTHas 3allych YUCIIA.
146.5.3.2. AnreOpanueckue BbIPAKEHU.
KBanpatHsiil TpexusieH, pa3iokeHrne KBaJpaTHOTO TPeXuIeHa Ha MHOXKHUTEIH.

Anrebpanueckass JpoOb. (OCHOBHOE CBOWCTBO alreOpandyeckol ApoOu.
CnoxeHue, BBIYUTAHUE, YMHOXKEHHUE, JEJIEHHE aireOpaudyeckux ApoOeH.
ParnmonanbHble BRIpAKEHUS U UX NpeoOpa3oBaHHUE.

146.5.3.3. YpaBHEHHS 1 HEPABEHCTBA.

KBagparHoe ypaBHeHue, popMysa KOpHEN KBaApaTHOro ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHUI, CBOOAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[IpocTeiime 1poOHO-pallOHATbHBIE YPABHEHUS.

I'padmueckas uHTEepripeTanusi ypaBHEHUN C JIByMsI IEPEMEHHBIMU U CUCTEM
JMHEMHBIX YPAaBHEHUW C JABYMs IepeMeHHbIMU. [IpuMmepbl pemeHuss cucreMm
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMM.

Perienue TeKCTOBBIX 3314 anreOpanvdecKuM CriocoooM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBEHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIBHOCT, HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OAHOM MEPEMEHHOM.

146.5.3.4. ®yHkmmy.

[Tonsitue pynkumuu. OGMacTh ONpeEAeICHUs 1 MHOXKECTBO 3HAYCHUHN (DYyHKIIUU.
CriocoObl 3a1anust PyHKITUH.

I'padux dyaknuu. Utenue cBOMCTB QyHKIUH 1o ee rpaduky. [Ipumeps
rpaduKoB QPyHKIHI, OTPAKAIONINX PEATHHBIC TTPOIIECCHI.

@DYHKIIMY, OMHUCHIBAIOIIME TPSIMYI0 W OOpaTHYH IPOMOPIIMOHAIBHBIE
2 3 —
3aBUCUMOCTH, WX rpaduku. OyHKIMU y = X', y = X, y = \/;, y = |x|.

['paduueckoe pelieHue ypaBHEHUN U CUCTEM YpaBHEHUH.

146.5.4. Conepxanue ooy4yeHus B 9 kiacce.



146.5.4.1. Yncna 1 BRIYUCIIEHHUS.

PamnmonanpHbie yuciaa, MppalMoHaJbHbIE YWCIa, KOHEUHbIE U OCCKOHEUHBIC
JeCATUYHBIE TPoOU. MHOXKECTBO JEUCTBUTEIBHBIX YUCE, ICUCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEYHBIC JIeCATHYHBIC aApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIy MHOXKECTBOM JIEMCTBUTEIBHBIX YACEN U KOOPAUHATHON MPSMOU.

CpaBHeHHE JCWCTBUTENBHBIX YHCEN, apuPMETHUECKHe JEeUCTBUA C
JEHCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYXKAIOWIETO MUpa, UIMTEIBHOCTH IIPOLECCOB B
OKPY>KaroLIEM MUDE.

HpI/I6J'II/I}K€HHOG 3HAUYCHHUC BCIIMYMHBI, TOYHOCTbB HpI/I6JII/I)KCHI/IH. OprrJIeHI/Ie
YHCCII. HpHKI/IIIKa " OLICHKa pC3yJIbTAaTOB BBIYMCJICHUH.

146.5.4.2. YpaBHEHUA 1 HEPABEHCTBA.
JIuneliHOE ypaBHEHHE. Penienne ypaBHEHHM, CBOIAIINXCS K JINHENHBIM.

KBagparnoe ypaBHeHue. PenmieHne ypaBHEHMH, CBONSIIMXCA K KBaJApaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEN M YETBEPTOU
CTEIIEHEW Pa3JIOKECHUEM HA MHOKUTEIIN.

Pemenue napoOGHO-paniioHaNbHBIX ypaBHEHHWH. PerieHue TEKCTOBBIX 3aj1aq
anreOpanvecKuM METOJIOM.

VYpaBHeHUE C JBYMs NEPEMEHHBIMU U ero rpaduk. Pemienuwe cucrteM aByX
JIMHEWHBIX YPABHEHHU C JByMs NTEpEMEHHBIMU. PellieHne cucteM IByX ypaBHEHH,
OJHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe - BTOpoM creneHu. Ipaduueckas
WHTEPIIPETALNS CUCTEMBI YPABHEHU C IByMS IIEPEMEHHBIMHU.

Perenue TeKCTOBBIX 33714 anreOpanvdecKuM CIiocoOoM.
HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne cucrem
JMHEMHBIX HEPAaBEHCTB C OJIHOW IepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'padyueckass wHTEpHpeTalds HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
MIEPEMEHHBIMH.

146.5.4.3. ®yHxumm.

KBagparnunas ¢ynknus, ee rpaduk u cBoiictBa. [lapaGoma, xKoopauHATHI



BEPILUHBI 1apaboIibl, 0Cb CAMMETPUHU TTapaOOJIbL.
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I'padukn dymxumit: ¥ = kx y =k + by = e
y = |x |, 1 UX CBOMCTBaA.
146.5.4.4. YnucnoBsle MOCIEN0BATENBHOCTH U IPOTPECCHUMU.

[TonsTe YHCIOBOM MOCIEAOBATEIHPHOCTH. 3aJaHue II0CJIEA0BAaTECILHOCTH
peKyppeHTHOH hopmyrnoi u GopMyIIOl n-To YicHa.

Apudmernueckas U TeomMeTpuyeckas mnporpeccud. PopMynsl N-ro 4ieHa
apu(pMETUIECKON U TEOMETPUIECKOMN MPOTPECCHIA, CyMMBI MTEPBIX N YJICHOB.

N300paxkeHne YIeHOB apU(PMETUYECKOM M TE€OMETPUYECKOW MpOrpeccui
TOYKaMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN W 3KCIOHEHIHUAIBHBIA POCT.
CI10’KHBIE IPOLICHTHI.

146.5.5. TlpenMeTHble pe3yiabTaThl OCBOEHHUS MpOrpaMMbl y4eOHOTo Kypca
"Anrebpa".

146.5.5.1. [IpeameTHbIC pe3ylbTaThl OCBOCHHS ITPOrpaMMbl Y4EOHOTO Kypca K
KOHITy 00y4eHusi B 7 KJiacce.

146.5.5.1.1. YUncina v BEIYUCICHUS.

BBIHOJ'IHSITB, coucTtasad YCTHBIC W IIMCbMCHHBIC IIPUCMEIL, apI/I(i)MeTI/I‘l€CKI/IC
I[CﬁCTBHH C pallMOHAJIbHBIMHU YU CJIaMH.

HaxonuTh 3Ha4YeHHMs] YWCIIOBBIX BBIPAKCHHHA, NMPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI M TIPUEMBI BBIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAKEHUM, COJEpIKAIINX
OOBIKHOBEHHBIC U JCCATHIHBIC IPOOH.

[TepexomuTh OT OmHOW (OPMBI 3aMKMCH YHCENT K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECSITUYHYIO TPOOB).

CpaBHUBATh U yHIOPSIAOYMBATh PALlMOHAJIBHBIC YUCIIA.
OKpyImsTh ynca.

BpINonHATE NPUKUAKY M OLEHKY PE3YJbTaTa BBIYMCICHUN, OLEHKY 3HAYCHUHN
YUCJIOBBIX BBIPAKECHHWU. BBINOIHATE AEUCTBHUS CO CTENEHSMM C HaATypajlbHBIMU
ITOKA3aTEISIMU.



[IprMeHATh NpU3HAKU IEIMMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HAaTYypPaJIbHBIX
qucel.

Pemarh npakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOILIEHHUEM
BEJIMYMH, MPONOPIUOHATBHOCTHIO BEJIMYMH, MPOLIEHTAMH, HHTEPIPETUPOBATH
pE3YJIbTaThl PEIICHUS 3aJlad C YYETOM OrPAHUYECHUM, CBA3AHHBIX CO CBOWCTBaAMU
paccMaTprUBaeMbIX OOBEKTOB.

146.5.5.1.2. AnreOpandeckue BbIpaKCHHUS.

Hcnonp3oBarh anredpanveckyro TEPMUHOIOTUIO U CUMBOJIMKY, TPUMEHSTDH €€
B IIPOLIECCE OCBOEHHUS yUeOHOTO Marepuaia.

HaXOI[I/ITB 3HA4YCHH A 6YKBGHHI>IX Bpra}KCHI/Iﬁ IIpu 3aJaHHBbIX 3HAYCHUAX
IICPCMCHHBIX.

BoInonHATh TpeoOpa3oBaHus LENOr0 BBIPAXKEHUSI B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BpImONHATE yMHOXXEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOYJIEH, MPUMEHSTH (POPMYJIbI KBaApaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3NOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MHOMOIIBIO
BBIHECEHMSI 32 CKOOKM OOIIEro MHOXHWTENS, TPYNIUPOBKH  CJIaraeMbIX,
npuMeHeHus: GOPMYIT COKPAIIIEHHOTO YMHOKEHUSI.

HpI/IMeHHTB Hp606pa3OBaHI/I$I MHOTOYICHOB IJIA PCHICHHA PA3JIMYHBIX 3a1ayd
N3 MaTCMaTHUKH, CMCKHBIX ITPECAMETOB, 13 peanbﬂoﬁ ITPAaKTHUKH.

Hcrmonp30oBaTh CBOWCTBA CTETNCHEH C HATypalbHBIMH TOKA3aTCIISIMH IS
npeoOpa3oBaHUs BhIPAKEHUM.

146.5.5.1.3. YpaBHeHUs1 U HEPABEHCTBA.

Pemlare nuHEHHBIE ypaBHEHUS C OJHOW IEPEMEHHOW, NMPUMEHSS IpaBUia
IepexoJia OT UCXOJHOIO YPAaBHEHHS K PaBHOCUIBHOMY eMmy. [IpoBepsTs, sBIseTCA
JIV YHCJIO KOPHEM YPaBHEHMUSI.

[IpumensaTh rpaduueckue METOABI IPU PEIICHUH JIMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupars mnpumepsl Map 4YKCEN, SBISAIOMIMUXCS PEIICHUEM JIMHEHMHOTO
YpaBHEHUS C ABYMsSI IEPEMEHHBIMH.



CTpouTh B KOOPAMHATHON MIOCKOCTU IpapUK TMHEHHOTO YpaBHEHUS C JBYMS
NepEeMEHHBIMHU, MOJIb3YSACh IPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemarb cuctembl AByX JTUHEHWHBIX YpaBHEHUH C JByMs IEPEMEHHBIMU, B TOM
qucIe rpaguuecKu.

CocraBiATh W peliaTh JMHEWHOE YpPAaBHEHHE WM CHCTEMY JIMHEHHBIX
YPaBHEHUM IO YCIIOBHIO 3a1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M NIOJIYYEHHBIN PE3YIIbTAaT.

146.5.5.1.4. ®yHk1uM.

I/I306pa>1<aTL Ha KOOp,HHHaTHOfI HpHMOﬁ TOYKH, COOTBCTCTBYIOINUC 3d/JTaHHBIM
KOOpAnHaraM, JIydu, OTPC3KHU, HHTCPBAJIbI, 3aIIMChIBATh YHCJIOBBIC IIPOMCIKYTKHU Ha
anre6pa1/1qec1<0M S3BIKC.

OtMmeuars B KOOpI[HHaTHOﬁ IIJIOCKOCTHU TOYKH II0 3aJldaHHBIM KOOPAWHATaM,

CTpouTh rpaduku TuHEHHBIX QyHKIUNA. CTpouTh Tpaduk GyHKIUU Y = | x].

OnuceiBaTh € TOMOLIBIO (YHKIUH HW3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMYMHAMH: CKOPOCTh, BPEMs, PACCTOSHHUE, LIEHA, KOJIWYECTBO, CTOMMOCTb,
MPOU3BOJIUTEIBHOCTD, BpEMsl, 00bEM padOTHI.

Haxonuts 3naueHue GyHKIIUU 110 3HAYCHHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cmocod MpeAcTaBiICHUS M aHaiu3a HWHPOpPMAIUU,
U3BIIEKATh U UHTEPIIPETUPOBATH HHPOPMAITUIO U3 TPAPHUKOB PEaNbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

146.5.5.2. IlpeameTHbI€ pe3ysIbTaThl OCBOCHHS TPOrpaMMbl Y4EOHOTO Kypca K
KOHITy 0Oy4eHus B 8 Kiacce.

146.5.5.2.1. Unucna v BEIYUCICHUS.

Hcnonb30BaTh HadyaIbHBIE TPEACTABICHUS O MHOMKECTBE JIEMCTBUTEIBHBIX
YuCes NIl CPaBHEHUS, OKPYIJICHUSI U BBIYUCICHUN, N300paKaTh JTCUCTBUTEIHHBIC
YHCJIA TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHaTh TOHATHE apUMETUUYECKOTO KBAAPATHOTO KOPHS, HAXOAWUTh
KBaJpaTHbIC KOPHM, HUCIIONB3Ys MPU HEOOXOAUMOCTH KAJIBKYJISTOP, BBITIOIHATH
npeoOpa3oBaHUs BBIPAKECHUM, COAEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEM.



Hcnonp30Bare 3ammucu OOJBINNX M MaJIbIX YUCET C IOMOINBIO JIECATHYHBIX
npo0eii u creneHelt yucia 10.

146.5.5.2.2. AnreOpandyeckue BbIPAKCHHUS.

[IpuMeHsATh TOHATHE CTENEHM C LEeJdblM IOKa3aTelieM, BBIIOIHATH
npeoOpa3oBaHus BBIPAKEHUH, COIEPIKAILMX CTEIEHHU C IIeJIbIM II0Ka3aTesIeM.

BBINONHATE TOXKAECTBEHHBIE TPEO0OPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUN HA
OCHOBE MPaBWJI ACUCTBUN HAJ MHOTOUWICHAMH U alreOpandecKuMu ApoOsSMHu.

PaCKJIaI[BIBaTB KBaI[paTHBIﬁ TPCXYJICH HA MHOKHUTCIIM.

[IpumensaTs mpeoOpa3oBaHusl BHIPAKEHUHN I PEIICHUS PA3IMYHBIX 3a7a4 U3
MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEAIbHON MTPAKTUKH.

146.5.5.2.3. YpaBHEeHUsI U HEPABEHCTBA.

Pemrare nMHEMHBIE, KBaApaTHBIC YPAaBHEHUS M PAlMOHAJIBHBIE YPaBHEHMS,
CBOJSIIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauThs MpOCTEUIINE MUCCIECAOBAHUSA YPABHEHUA U CUCTEM YPAaBHEHUWN, B
TOM YHUCJIE€ C TPUMEHEHUEM TpadUuecKuX MpeAcTaBlIeHn (ycTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPaBHEHUH PEILICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT ciOBeCHOU (HOPMYIUPOBKH 3aladdl K €€ anreOpandeckon
MOJEIM C TIOMONIBIO COCTABJICHUSI YPAaBHEHHUSI WM CHUCTEMBbl YPaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4M MOJTYYECHHBINA PE3YyIbTAaT.

[IprMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIs1 CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHBbIE HEPABEHCTBA C OIHOM IIEPEMEHHOM W UX CHCTEMBI, JaBaTh
rpauyuecKyr0 WIUTIOCTPAIMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

146.5.5.2.4. ®yHKIUM.

[lonnmare ¥ UCHONB30BaTh (YHKIMOHAIbHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUCHUS), ONpENesaTh 3HAUYCHHE (PYHKIUU IO 3HAYCHUIO
aprymMeHTa, orpeiessaTh CBOMCTBa (PyHKIMHU 10 €€ rpaduKy.

Crpouts rpaduku 37eMeHTapHbIX QYHKIUN BUJA:



_ 2 3 — o
y=—-,y=x,y=x, y=~x, Y= |x|, OIUCBHIBATh CBOWCTBA
YUCJIOBON (DYHKITUU TIO €€ TpaduKy.

146.5.5.3. [IpeameTHbIE pe3ysIbTaThl OCBOCHHS IPOrpaMMbl Y4EOHOTO Kypca K
KOHIly 00y4eHus B 9 Kknacce.

146.5.5.3.1. Ynucna v BEIYUCIICHUS.
CpaBHUBATDH U YIOPSA0YMBATh PalliOHAJIbHBIC U HPpaIlMOHATIbHBIC YHCIIA.

BrIimonHaTh apI/I(I)MeTI/I‘-ICCKI/Ie I[GﬁCTBPIH C pallMOHAJIbHBIMUA YHUCJIaMH, COUCTas
YCTHBIC W IMHCBbMCHHBIC ITPHUCEMBbI, BBLIINIOJIHATL BBIYHUCICHHA C MPPAOOHAIIbHBIMU
YuCJIaMHU.

HaxonuTte 3HaueHUs CTENEHEN C NENBIMHU NTOKA3aTeIsIMU U KOPHEH, BBIYUCIISITH
3HAYEHHUs] YUCJIOBBIX BBIPAKECHUM.

OprrJI}ITI) I[CﬁCTBPITCJII)HBIG 4UncCila, BBIIOJIHATE IIPHUKHUAKY PpPC3yiibTara
BBI‘IPICJIGHPIﬁ, OICHKY YMCJIOBBIX BBIpa}KCHPlf/'I.

146.5.5.3.2. YpaBHEeHUs1 U HEPABEHCTBA.

Pemrare nMHENHBIE W KBAaJApaTHBIE YPAaBHEHUS, YPABHEHUS, CBOIAIIHMECS K
HUM, IpOCTeNIInEe JPOOHO-pallMOHAIbHbIE YPaBHEHUSI.

Pemrate cucrtembl OBYyX JMHEWHBIX YPAaBHEHUW C JABYMsS NEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SBIACTCS JIMHEMHBIM.

Pemarp TekcTOBBIE 3amauM  aireOpandeckuM CrocoOOM C  TTOMOIIBIO
COCTABJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPAaBHEHUM C IBYMsI IIEPEMEHHBIMU.

IIpoBomuTh MpOCTEUIINE MCCIECAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHM, B
TOM YHUCJI€ C TPUMEHEHUEM TpaduuecKux MpeAcTaBlIeHnid (ycTaHaBIMBaTh, UMEET
JY YpaBHEHUE WJIM CUCTEMA YPaBHEHUH PELICHMS, €CIM UMEET, TO CKOJBbKO, U
npouee).

Pemarr nuHElHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pakaTb
pEILICHUE HEPABEHCTB HA YHCIIOBOM IPSAMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemats CHCTCMBI JIMHEHUHBIX HCPABCHCTB, CHCTCMBI HCPABCHCTB,
BKIIIOHAIOIMKWE  KBaApPaTHOEC HCEPABCHCTBO, I/I306pa}KaTB PECIICHUE CHUCTCMbI



HEPABEHCTB Ha YUCJIOBOU MPSIMOM, 3alUCHIBATH PEIICHUE C TOMOIIBI0 CUMBOJIOB.
Hcnons3oBaTh HEpaBEHCTBA MPU PEIISHUH PA3JIMYHBIX 33]1a4.
146.5.5.3.3. ®yHKUIMMH.

Pacno3naBath (yHKIMM uU3ydyeHHBIX BUAOB. lloKa3pBaTh CcxemMaTH4eCKH
pacrmonokeHrne Ha KOOPAMHATHON TIOCKOCTH rpadukoB (HYHKIIHM BUIA:

k
— — — — 2 — 43 —
y=ke y=kx+b y-= < y =ax" +bx+c, y =x, y =Ax,
y = |x| B saBucumoctn or 3HaueHMH KO>(PULMEHTOB, ONHMCHIBATL CBOKHCTBA
GbyHKIUH.

Crpouth M M300paxarb CXEMaTHYECKM TpaUKy KBaAPAaTUUHBIX (YHKIUH,
OINKCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIHI 10 UX rpaduKam.

Pacno3naBarh kBajgparnyHyro (YyHKUHIO MO (popmyne, NPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (PYHKIUI U3 peanbHOU KU3HH, PU3NKH, TEOMETPUHU.

146.5.5.3.4. YucnoBble MOCIEA0BATEILHOCTH U IIPOTPECCUM.

Pacno3naBarh apu(pMETHUESCKYIO M T€OMETPHUCCKYIO IPOIPECCUH IPU Pa3HBIX
cnoco0ax 3aJ1aHusl.

BbBINONHATS  BBIUMCIEHUS C  HUCNONb30BaHMEM (popMyn n-ro uieHa
apu(PpMETUYECKON U TEOMETPUUYECKON MPOTPECCHI, CYMMBI IIEPBBIX N YJICHOB.

N300pakarb WiIE€Hbl MOCIEIOBATEIHOCTH TOYKAMU HA KOOPAMHATHOM
IUIOCKOCTH.

Pemars 3amaum, CBSI3aHHBIE C YHMCJIOBBIMHM IOCJICIOBATEIBHOCTSIMU, B TOM
YUCIe 3a7a4d U3 PEATbHOM KU3HH (C MCIOJIb30BAHUEM KaJIbKYJIsATOPA, ITU(POBBIX
TEXHOJIOTHIN).

146.6. ®enepanbHas padoyasi nporpamma y4eoHoro kypca ''I'eomerpus"
B 7 - 9 kiaccax (maJjiee COOTBETCTBEHHO - MNpoOrpaMmma y4e0HOro Kypca
"T'eomerpus', yueOHBbIH KypC).

146.6.1. IloscuuTepHAas 3aIMCKa.

146.6.1.1. TeomeTpust Kak OAMH U3 OCHOBHBIX pa3/€jOB IIKOJbHON
MaTeMaTHKH, UMEIOIINI CBOCH IeIhbI0 00ECIIeYNTh H3yueHNEe CBOWCTB U Pa3MepoB



¢buryp, uXx OTHOIIEHUH M B3aUMHOE PACMOJIOKEHHE, OMUPAETCA Ha JIOTUYECKYIO,
J0Ka3aTeNbHy0 JIMHUIO. L[€HHOCTh M3yuYeHUsi reOMETpUHM Ha YPOBHE OCHOBHOIO
o011ero 00pazoBaHUs 3aKIIOYAETCS B TOM, YTO OOYYaIOLIUICS YUYUTCS MIPOBOAUTH
JIOKa3aTeJIbHbIE PACCYKICHUS, CTPOUTD JIOTMUECKUE YMO3AKIIOUEHHS, TOKa3bIBaTh
UCTHUHHBIE YTBEP)KICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH

"

pacCyx IeHUs OT TOPOTUBHOTO", OTIMYaTh CBOWMCTBA OT MPU3HAKOB,

dbopMyITHpOBaTh 0OpAaTHBIC YTBEPIKICHHUS.

146.6.1.2. llenpio W3yyeHUsS] TEOMETPUHU SBISETCS HCIOJIB30BAHUE €€ KaK
MHCTPYMEHTA MpPU PEIICHUHM KaK MaTeMaTU4eCKUX, TaK U IPAaKTUYECKUX 3ajiad,
BCTPEUAIOUINXCS B peanbHOM Ku3HU. OOyyaroluiics JOJKEH HaydyUuThCs
OTIPENENATh TEOMETPUUECKYIO (PUTYpY, ONUCHIBATH CJIOBAMU YEPTEK UM PUCYHOK,
HalTH IUJIOIIAAb 3E€MEJNbHOIO YYacTKa, pPacCuuTarh HEOOXOAMMYIO JIMHY
ONTOBOJIOKOHHOTO Ka0ensl Ui Tpedyemble pa3Mephl rapaxka st aeromoous. [lpu
pElIeHUH 3aJlad MPAKTUYECKOro Xapakrepa oOOydyarollUics Y4YUTCA CTPOUTH
MaTeMaTHYEeCKUE MOJEIH pPEalbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCIICHHS U OLICHUBATh TIOJyYECHHBIN PE3YJIbTaT.

BaxxHo momuepkuBarh CBA3M F€OMETPHUM C APYTUMHU y4e€OHBIMU IpEeaMETaMH,
MOTHBHMPOBATH HCIIOJIB30BaTh OINPEAEICHUS] T€OMETPUUECKUX (UTYp M TOHATHUH,
J€EMOHCTPHUPOBATh MPUMEHEHHUE TMOJIYYEHHBIX YMEHUW B (DU3UKE M TEXHUKE. DTU
CB3M Haubonee spko BUIHBI B Temax '"Bekrtopwl", "Tpuronomerpuueckue
cootHouenus", "Metox koopauHat" u "Teopema [Tudaropa".

146.6.1.3. YueOHbiii kypc "leoMmerpus" BKIIOYACT CIEAYIOIIME OCHOBHBIE
pasnensl conepxkanus: "leomerpudeckue Gurypbl U ux cpoiictBa", "M3mepenue
reoMeTpuuecKux BesnuuH", "JlekapToBbl KOOpAUHATHI Ha TIOCKOCTH", "Bekrops”,
" JIBwxkenus miockoctu", "IpeodbpazoBanus mogoOus".

146.6.1.4. OOuiee 4nuCIO YaCOB, PEKOMEHIOBAHHBIX JIJISl M3YyUYEHHUS Y4eOHOTO
kypca "l'eomerpus", - 204 yaca: B 7 kinacce - 68 yacoB (2 yaca B Hezielnw), B §
KJ1acce - 68 yacoB (2 yaca B Hezlel0), B 9 kitacce - 68 yacoB (2 yaca B HEEINIO).

146.6.2. Conepxkanuie oOy4ueHus B 7 Kiacce.

Havanenabie nonaTus reomerpun. Touka, npsmasi, OTpe30K, Jiyd. Yroi. Bujbl
ymoB. BeprukanpHble U cMexHBIE YIIbl. buccekrpuca yma. JlomaHas,
MHOTOYTOJIbHUK. [[apannenbHOCTh U EPIIEHANKYISAPHOCTD NPSMBIX.

Cummetrpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
[IpuMepbl CUMMETPHH B OKPYKAIOIIEM MHUPE.



OCHOBHBIE TOCTPOCHHUSI C TOMOINBI HUPKYIST U JIMHEHKH. TpeyrojabHUK.
Bricora, MenuaHa, OMcceKTpuca, UX CBOMCTBA.

PaBHOOenpeHHBI W PaBHOCTOPOHHUW  TpeyroibHUKU. HepaBeHCTBO
TPEYroJIbHUKA.

CBoiicTBAa W TpPU3HAKKM PaBHOOENIPEHHOTO0 TpeyrojabHUKa. [Ipu3Haku
PABEHCTBA TPEYTOJIBHHUKOB.

CBoiicTBa U MPU3HAKU NapajuIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BrentHue ymisl TpeyrojibHUKA.

[IpsamoyronbHblil  TpeyroabHUK. (CBOWCTBO MEAWAHBI  MIPSIMOYTOJIBHOIO
TPEYroJIbHUKA, MPOBEAECHHOM K TUIIOTEeHY3€. [[pu3Haku paBeHCTBA MPSAMOYTOJIbHBIX
TPEYroJIbHUKOB. I IpsAIMOYTronbHbIN TPEYTroJbHUK ¢ yIiioM B 30°.

HepaBeHcTBa B TreOMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OOJbIlIeM yIiie U OOJbIIel CTOPOHE TPEYTOJbHUKA.
[lepneHaAuKyIsIp U HAKIIOHHAS.

I['eomeTpuueckoe MecTto TOdeK. buccekrpuca yma W CepeaUHHBIN
IIEPIICHIUKYIISIP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpy:XHOCTb M KpyI, XOpAa UM JuaMeTp, HX CBoicTBa. BzaumHoe
PacCIIONIOKEHNE OKPYKHOCTU U psAMou. KacarenbHas n cekyias K OKpY>KHOCTH.
OKpyXHOCTb, BIIMCaHHAasi B Yyroji. BnucaHHas W oONMcCaHHas OKPYXHOCTHU
TPEYTOJIbHHUKA.

146.6.3. Conepxanue oOy4ueHus B 8 Kiacce.

YetpipexyronpHuku. [lapamienorpamm, ero nmpu3Haku M CBOMCTBA. YacTHbIE
cllydad MapajijieiorpaMMoB (IIPsIMOYTOJIBHUK, poMO, KBaJpar), UX MpPU3HAKU U
cBoiicTBa. Tpamerusi, paBHOOOKas Tpamelus, €€ CBOWCTBA W TMPHU3HAKHU.
[IpsimoyrosibHas Tpanenus.

Meron ynBoeHnust meauansl. lleHtpansHas cumMmerpusi. Teopema daneca u
TEOpPEMA O MPOMOPUUOHAIIBHBIX OTPE3KAX.

CpenHue nMHAM TPEyTrobHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHuKOB, Kod(pduuueHt mogodus. IlpusHaku momoOus
TPEYroabHUKOB. [I[pruMeHeHre mogo0us py pelieHuH TPAKTUISCKUX 3a]1ad.

CpoiicTBa TuIomaneil reomerpuuyeckux @uryp. Popmynbl A UIOIMAIH



TpPEYroJbHUKA, MapaienorpamMma, pomba u Tpamenuu. OTHOIIEHWE TUIONIAICH
MOI00HBIX QUTYP.

Breruncnenue miomasneil TpeyrodbHUKOB U MHOTOYTOJBHUKOB Ha KIJIETYATOM
oymare.

Teopema IIudaropa. Ilpumenenune teopemsl I[ludaropa mnpu permenun
MPaKTUYECKUX 3a]1a4.

CHHYyC, KOCHMHYC, TaHT€HC OCTpPOro yIja HpsIMOYTOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpHUTroOHOMETpHUYEeCKHe (QyHKINH
ymioB B 30°, 45° u 60°.

Brniucannbie ¥ IEHTpaJIbHBIE YIIIbI, YTOJI MEXAY KacaTelIbHOW U XOPAOW. YIIIbI
MEXKy XOpJAamMu U CEKyIIMMHU. BrucaHHbIE W ONHUCAHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonioxeHue ABYyX OKpyxkHocTed. Kacanue okpyxkHocten. OOmiue
KacaTeJIbHbIC K ABYM OKPY>KHOCTSIM.

146.6.4. Conepxanue o0yueHus B 9 kiacce.

Cunyc, xocunyc, TaHreic ymoB or O mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYIIBI IPUBEIECHHUS.

Pewienue tpeyronsHukoB. TeopemMa KOCHHYCOB M Te€OpemMa CUHYCOB. PemieHue
IIPAKTUYECKUX 337a4 C UCITOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodusi. [logodme COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema 0 mpou3BEeNEHWH OTPE3KOB XOpA, TEOPEMBbI O TMPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOpEMa O KBaJapare KacaTeIbHOM!.

Bektop, nmnumHa  (MOAyslb) — BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HaIIPaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAallMM HAJ BEKTOpaMH. Pa3jiokeHHe BeKTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTtel Bekrtopa. CKajasipHOE MPOU3BEINCHUE
BEKTOPOB, IPUMEHEHHUE ISl HAXOXKIAEHUS JJIVH U YTIIOB.

JlexkapTOBbl KOOPAMHATHI HAa IUIOCKOCTU. YPABHEHHUS NPSIMON U OKPY)KHOCTHU B
KOOpJIMHATaX, IMEPECEUCHUE OKPYKHOCTEM M NpsAMBIX. MeTon KOOpAWHAT U €ro
IIPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKU. [[mnHa okpyxHOCTH. [ pagycHas u paguanHas
Mepa yIvua, BBIYMCIEHHE JUIMH Iyr OKpyxXHocreu. IInmomane kpyra, cekropa,



CCIrMCHTA.

JIBMKEHUSI TUIOCKOCTU W BHYTPEHHHE CHUMMETpUM (GUryp (dieMeHTapHbIe
npeactasiaenus). [Tapannensubiii nepenoc. [ToBopor.

146.6.5. TlpenMeTHbIe pe3yabTaThl OCBOCHHUS MpOrpaMMbl y4eOHOTo Kypca
"Teometpus".

146.6.5.1. IlpeameTHbIE pe3ysIbTaThl OCBOCHHS IPOrpaMMbl Y4EOHOTO Kypca K
KOHITy 00y4eHHusl B 7 KJlacce.

Pacnio3HaBarhb HM3y4Y€HHbIE TIE€OMETPUYECKHE (UTYPBI, OMNPEIAECHATh HX
B3aMMHOE PpACIIOJIOKEHUE, H300pa)kaTb TeoMETpUyYecKue (QUrypbl, BBIIOJIHATH
YEPTEKU 110 YCIOBUIO 3a1a4u. MI3MepsATh TMHENHBbIEC U YITIOBbIE BEJIMYMHBI. Pemars
3a/1a4¥ Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIVIOB.

[IpoBoauTh TrpyOyr0 OIEHKY JMHEWHBIX M YIJIOBBIX BEJIUYUH IPEAMETOB B
peaabHOM W3HH, Pa3MEpOB MPUPOJHBIX OOBEKTOB. Paznuyare pasmepbl 3THX
O0OBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4epTeKHU K TEOMETPUUECKUM 33]1a4aM.

[Tonp30BaTbCsi MpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIb30BaTh
MIPU3HAKHU M CBOWMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MPY PEIICHUN 3a/1a4.

[TpoBOAKTE JTIOTUYECKHE PACCYKICHHSI C HCIIOJB30BAaHHEM TE€OMETPUYECKUX
TEOpEM.

[Tonp30BaTbCsl TpPU3HAKAMH PABEHCTBA IPSIMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAECHHOM K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHNH FEOMETPUYECKUX 3aau.

OnpenensaTe NapaJIeIbHOCTh MPSMBIX C MIOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
Cc HUMU cekymas. OnpeaensaTs napauiebHOCTh MPAMBIX C MOMOIIBI0 PABEHCTBA
PacCTOAHUM OT TOYEK OJTHOW MPSIMOU 10 TOYEK APYroM MPSMOM.

Pemars 3a1aum Ha KeT4aroit Oymare.

[IpoBOAUTE BBIYKMCIIEHUS U HAXOAUTH YUCIOBbIE M OYKBEHHbIEC 3HAYEHUS YTIIOB
B I'€OMETPHUYECKUX 3a7adax C HMCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBONCTB YIJIOB, OOpa30BaHHBIX MpU TEPECEUCHUU ABYX
IapaJuIeNIbHBIX NMPAMBIX CEKylleW. Pemars nmpakTndeckne 3aauv Ha HaXOXKICHUE
YIJIOB.



Brnanerb mNOHATHEM TIeOMETPUYECKOTO MeCcTa TOUYEK. YMETh OINpeneisiTh
OMCCEKTPUCY yIJia U CEPEAUHHBIN NEPICHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE
MecCTa TOYEK.

@opMyIUPOBATH OMNPEICICHUSI OKPYKHOCTHM M Kpyra, XOpIbl W JuUaMeTpa
OKPY>KHOCTH, IOJb30BaThCA UX CBOMCTBAMHU. YMETh MPUMEHSTh 3TU CBOMCTBA MPHU
pEILICHUN 3a/1a4.

Brnaners NMOHATHEM ONMCAaHHOM OKOJO TPEYTOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh ee ueHTp. [lomb3oBarhcsi (pakTamMu O TOM, YTO OHCCEKTPUCHI YIIIOB
TPEYroJIbHUKA IIEpECEKAOTCAd B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
IIEPIICHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCSA B OJHOM TOUKE.

Biianers noHATHEM KacaTelbHOUW K OKPYKHOCTH, IOJIb30BATbCA TEOPEMOU O
MIEPIICHINKYIISIPHOCTH KacaTeJIbHOW U panyca, IPOBEACHHOTO K TOUYKE KaCAHUS.

[Tonp30BaTbCst MPOCTEMIIMMUA T€OMETPUUECKUMU HEPABEHCTBAMM, ITOHUMATh
WX IPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE MMOCTPOEHHUS C MOMOIIBIO [UPKYIS U
JINHEUKMU.

146.6.5.2. [IpeameTHbIC pe3yJIbTaThl OCBOCHHS ITPOrpaMMbl Y4EOHOTO Kypca K
KOHITy 0OydeHust B 8 Kiacce.

Pacrio3naBarb OCHOBHBIE BUABI  YCTBIPCXYIOJIbHHUKOB, HX 3JICMCHTHI,
MOJIL30BaThCS MX CBOMCTBAMH IIpH PCUHICHUHU TCOMETPHUICCKUX 3a/1a4.

[IpuMeHsITh CBOWCTBA TOYKM TEPECEUCHUs] MEAMAaH TPEYroJbHHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1a4.

Bnagere nmoHsTHem cpegHel JIMHUM TPEYTOJIbHHUKA U TPANECUUU, PUMEHSIThH
MX CBOMCTBA NIPU PELICHUM TreoMeTpuueckux 3anad. l[lomp3oBarbest Teopemoit
dasneca ¥ TEOPEMOU O MPONOPLMOHAIIBHBIX OTPE3KAX, IPUMEHATH UX JJISl PELLICHUS
MMPAKTUYECKUX 3a7a4.

[IpuMeHsATh NpU3HAKU NOJ00US TPEYTOJbHUKOB B PEIICHUH F€OMETPUUYECKHUX
3a/1ay.

[Tonb3oBarbest Teopemoit Iludaropa nans pemieHuss TEOMETPUYECKUX U
npakTuyeckux 3agad. CTpouTh MaTEeMaTHYECKYH0 MOJEIb B IPAKTUYECKHX
3a7a4ax, CaMOCTOSTEIBbHO IIPOBOAUTH YEPTEXK M HAXOIUTH COOTBETCTBYIOLIUE
JUIHBL.



BJIaI[eTB INIOHATHUAMHU CHUHYCA, KOCHHYCAa MW TaHICHCA OCTpPOro yIia
MNpAMOYT'OJIBHOTO TPCYI'OJIbHHKA. [Tonp30BaTbCsi ITUMHM MOHSATHUSIMH IJI pCHICHUA
MPAKTUICCKHUX 3ada4.

Bbrancnare (pa3auyHbIMU CrIOcO0aMH) TUIOIIAL TPEYTOJIbHUKA W TUIONIAAN
MHOTOYTOJBHBIX  (uryp (IONB3yACh, TIl€ HEOOXOIUMO, KAJIbKYIATOPOM).
[TpuMeHSTH MOMTy4YeHHBIE YMEHHSI B MPAKTHUYECKUX 3a/1auax.

Brnaners NOHATHSAMH BIMCAaHHOIO M LEHTPAIBHOIO YIVIA, MCIOJIB30BaTh
TEOPEMBI O BIHMCAHHBIX YIVIaX, YIJIaX MEXAY XOpJAaMu (CEKYIIUMH) U YIJIE MEXIY
KacaTeJIbHOW U XOpAOM IIPU PELICHUN T€OMETPUUYECKUX 3a1a4.

BJ'IaIIGTB IMIOHATHUCM OIIMCAHHOI'0 YCTBIPCXYI'OJIbBHHUKA, IIPHUMCHATDH CBOMCTBa
OIIMCAaHHOI'O YCTBIPCXYI'OJIbHUKA IIPpHU PCHICHHUHA 3a1a4.

[IpuMeHATh NOJy4YE€HHbIE 3HAHUS HA MPAKTHKE - CTPOUTh MaTeMaTUYECKHE
MOJIENU ISl 3a/1a4 PeabHOW )KM3HU U IPOBOJAUTH COOTBETCTBYIOLINE BBIYMCICHUS
C MPUMEHEHHEM TNOJ00HS W TPUTOHOMETPHUM (IOJB3YSCh, IN€ HEOOXOOUMO,
KaJIbKYJIATOPOM).

146.6.5.3. IIpeameTHbIC pe3ylbTaThl OCBOCHHS MIPOTrPaMMBbl Y4€OHOTO Kypca K
KOHITy 0Oy4deHust B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKLHUU OCTPhIX YIIOB, HAXOAUTh C HX
MOMOIIBIO PAa3JIUYHbIE 3JEMEHThl MPSAMOYTOJIBHOIO TpeyrojibHUKa ("pemieHue
NPSIMOYTOJIBHBIX TPEYroJbHUKOB'"). Haxomuth (C MOMONIBIO KaJbKYJIATOPA) AJIUHBI
Y YIJIbI 17151 HETAOJIMYHBIX 3HAYEHUH.

IToap30BarhCs q)OpMy.HaMI/I MNpUBCACHUA N OCHOBHBIM TPHI'OHOMCTPHUYCCKUM
TOXIACCTBOM JJIsI HaAXOXICHUA COOTHOIICHUM MCKAY TPHUIOHOMCTPHYCCKUMHU
BCINMYMHAMM.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCUHYCOB JUISI HAXOXKIACHUS PA3TUYHBIX
AIIEMEHTOB TpeyrojbHUKa ("pelIeHHe TPEYTroJbHUKOB"), MNPUMEHATh WX MpHU
pelIeHUH TeOMETPUIECKHUX 3a71au.

Bnagets noHsTusiMu npeoOpa3zoBaHusi MOI00Ms, COOTBETCTBEHHBIX AJIEMEHTOB
nono0HbIx ¢uryp. Ilonb3oBarbesi CBOMCTBAMHU MOMOOMS MPOU3BOJIBHBIX (GUTYD,
YMEThb BBIYUCISATH JJIMHBI U HAaXOAWUTh YIIIbI y MOAOOHBIX ¢uryp. IlpuMeHAaTsH
CBOMCTBa MOJOOMS B MPAKTUYECKUX 3aJadax. YMETb MPHUBOAUTH MPUMEPHI
NOJOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.



ITonp30BaTbCs TeOpEMaMu O IPOU3BCACHUN OTPC3KOB XOPA, O MPOMU3BCACHUU
OTPC3KOB CCKYIIHUX, O KBAApaTc KacaTeJIbHOM.

IToap30BarbCs BCKTOpaMH, IIOHHUMATb HX FGOMeTpI/I‘IGCKI/Iﬁ )41 (I)I/IBI/ILIGCKI/Iﬁ
CMBICJI, IIPUMCHATL HUX B PCHICHHUU TI'COMCTPHYCCKHUX H (1)I/I3I/ILICCKI/IX 3aJa4.
HpI/IMeHHTB CKaJIIPHOC IPOU3BCACHNUC BCKTOPOB IS HAXOXKIACHUA JJJIMH 1 YITIOB.

ITonap30BarhCs MCTOAOM KOOPAWHAT Ha IIJIOCKOCTH, IIPUMCHATH €TI0 B PpCIICHHUN
TCOMCTPHUYCCKUX U ITPAKTUICCKUX 3a1ad.

BJIaI[eTB IMOHATHAMMU IIPABHUIIBHOI'O MHOTI'OYI'OJIbHUKA, JJIMHBI OKPYKHOCTH,
MJIMHBI AYTH OKPYKHOCTHU H paHHaHHOﬁ MCPBI YIUIa, YMCThb BBIYMCJIATH INIOIIAIb
Kpyra u €ro YacTeu. HpI/IMeHHTB IMOJYYCHHBIC YMCHHUA B IIPAKTHUYICCKHUX 3ala4aX.

Haxomuth ocu (WU UEHTPHI) CUMMETPUU (UTYpP, TMPUMEHATH JIBHXKCHHUS
MJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHATh NOJy4YEHHbIE 3HAHUSA HA MPAKTUKE - CTPOUTh MAaTeMaTUYECKHE
MOJIENU [ 3a/1a4 PeaybHOW )KM3HU U IPOBOJAUTH COOTBETCTBYIOLINE BBIYMCICHUS
C IPUMEHEHUEM MON0O0MS W TPUTOHOMETPUYECKUX (PYHKIMHI (MOJIB3YsICh, IE
HEO0OXOIUMO, KaJIbKYJISITOPOM ).

146.7. ®enepanbHas  padouasi mporpaMmMa  y4eOHOro Kypca
"BepositHOocThL M crarucTuKa' B 7 - 9 Kiaccax (aajnee COOTBETCTBEHHO -
nporpaMma y4e0Horo Kypca '"BeposiTHOCTb M CTATHCTHKA'", y4eOHBbII KYpPC).

146.7.1. IlogcHuTenpHAad 3amucKa.

146.7.1.1. B coBpeMeHHOM LHM(PPOBOM MHUPE BEPOSITHOCTH M CTAaTUCTHKA
npuoOpeTaroT Bce OOJBIIYI0 3HAYUMOCTb, KaK C TOYKM 3pPEHUS MPAKTHUECKHX
OPUIIOKEHHUM, TaK U UX POJIHM B 00pa30BaHUM, HEOOXOIMMOM Ka)JIOMY UEJIOBEKY.
Bospacraer uncio mpodeccuil, mpu OBIaJEHUU KOTOPHIMU TpelyeTcs Xopoluas
0a3oBasg MOATOTOBKAa B 0OOJACTH BEPOSTHOCTH M CTAaTUCTHKH, Takas MOATOTOBKA
BaXXHA JJII NPOAODKEHHUS 0Opa3oBaHMs W AJIA yCHEIHOW MNpodecCHOHaTbHON
Kapbephl.

Kaxp1ii 4eoBeK MOCTOSSHHO MTPUHUMAET PEIICHUS Ha OCHOBE UMECIOIITUXCS Y
HETO JIaHHBIX. A JI711 000CHOBAaHHOTO TIPUHSATHS PEIICHUS B YCIOBUAX HEIOCTATKa
WM u30BITKa HHGOPMAIIMA HEOOXOAMMO B TOM YHCJIE XOpOIIo c(hopMHUpOBAHHOE
BEPOSITHOCTHOE U CTATUCTHUYECKOE MBITIICHHUE.

NMenHo mo3TOMy OCTpO BCTajla HEOOXOAMMOCTH c(OopMHpOBATH Yy



oOyuaromuxcsi PyHKIIMOHATBHYIO TPAaMOTHOCTh, BKITIOYAIONIYIO B ce0s B Ka4eCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIECA YMEHHE BOCIHPUHHMAarb M KPUTUYECKHU
aHaIM3UpPOBaTh MH(GOPMAIINIO, TIPEICTABICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh
BEPOSITHOCTHBI XAapaKTEp MHOTUX pEabHBIX MPOLECCOB M 3aBUCHUMOCTEM,
MPOU3BOAUTH MPOCTEUIIINE BEPOSATHOCTHBIC PACUETHI.

3HAaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMHU MPUHLUIIAMHU cOOpa, aHAIM3a U
NPECTaBICHUs JAHHBIX W3 Pa3IHuHbIX cdep XKU3HU OOIIeCTBA U TOCYIapCTBa
npuoOuiaeT oOyyaromuxcsi K OOIIEeCTBEHHbIM HHTepecaMm. M3yueHue OCHOB
KOMOMHATOpUKHM pa3BUBAET HAaBBIKM OpraHu3aluy Iepebopa M IMOACYETa YHUCia
BapUAHTOB, B TOM YHCJIE€ B MPUKJIAJHBIX 337a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpaoB co3aeT MaTeMaTu4ecKuil pyHAaMeHT Juisl (pOPMUPOBAHUS KOMIIETEHINI B
oOnactT MH(MOPMATUKU U LHUQPPOBBIX TEXHOJOTUHU. IIpH M3ydeHUM CTATUCTUKHU H
BEPOSATHOCTH OOOralaloTcsl MPEACTaBICHUS OOYy4aroIMXCsl O COBPEMEHHOU
KapTUHE MHUpa U METOJaxX €ro MccienoBaHus, (GopMHUpyeTcs MOHUMAHUE POJU
CTaTHUCTHKHU KaK UCTOYHHMKA COI[MATbHO 3HAYMMON MH(POPMALIUU U 3aKJIaIbIBAIOTCA
OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUSL.

146.7.1.2. B COOTBETCTBUMU C NAHHBIMH LEISIMH B CTPYKType€ IPOTrpaMMbl
yaeObHOoro Kypca "BeposTHOCTh M CTaTHCTHKA" OCHOBHOTO 00IIero oOpa3oBaHUs
BBIJICJICHBI CIIEYIONIME COJEpKATeNbHO-MeToAnYecKue TuHuu: "l[lpencraBneHue
JaHHBIX W  onucarelnbHas  craructuka', "Bepogarnocte",  "OneMeHTHI
komOuHaTopuku'", "Beaenue B Teoputo rpadon".

Conepxxanue nmuauM "llpencraBneHne NaHHBIX W ONKCATENIbHAS CTAaTHCTUKA"
CIIY>)KUT OCHOBOW il (DOpMUpPOBaHUS HABBIKOB palbOTHl ¢ HH(OpMaIuein: OT
YTeHUs W MHTEepHpeTauud HWHPOpMaIK, MNpeICTaBICHHON B Taliuuax, Ha
auarpamMmax M rpadukax, A0 cOopa, NpeACTaBIC€HHS W aHalu3a JaHHBIX C
UCITOJIb30BAHUEM CTAaTUCTUYECKHX XapaKTEPUCTHUK CPEIHUX W PACCEUBAHUS.
Pabotas ¢ paHHbIMH, OOydYaroIIMECs y4daTcs CUUTBHIBATb U HHTEPIPETHPOBATH
JTaHHBIE, BBIBUTaTh, apryMEHTHUPOBaTh MU KPUTHUKOBATh MPOCTEUIINE THIOTE3bI,
Pa3MbIIUIATh HaJ (PaKTOpaMH, BBI3BIBAIOIIMMHU W3MEHUYHUBOCTb, U OLIEHUBATH HUX
BJIIMSIHUE HA PACCMATPUBAEMBbIE BEJTMUHUHBI U IPOLECCHI.

NHTYynTHBHOE TIpEACTAaBICHUE O CIYyYalHOW HM3MEHUYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEM M TEHJCHUMHA CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOM JUIA
U3Y4YEHUsT TEOPUU BEPOATHOCTEH. bosblIOE 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHUs, B YACTHOCTH OIIBITHI C KJACCUYECKUMH BEPOATHOCTHBIMU MOJIEIISIMHU.

[loHsiTue BEpPOATHOCTM BBOAMTCS Kak Mepa MpaBAONoOAOOUs CIy4ailHOro
coObitus. Ilpu wu3ydeHun ydeOHOro Kypca oOydaroIMecss 3HAKOMSTCS C



MPOCTEMIIMMHM  METOJAMU  BBIYMCIICHHS  BEPOSTHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU HMCXOJIaMH,
BEPOSTHOCTHBIMHM 3aKOHAMH, MTO3BOJISIONIMMHU CTaBUTh W pelllaTh Oojiee CIIOKHBIC
3ajauu. B y4eOHBIM Kypc BXOISAT HadaJbHBIC MPEJACTABICHHUS O CIy4alHBIX
BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYy4arOHIMXCS C
MHOXECTBAMU M OCHOBHBIMM ONEpPAlMsAMHM HAJl MHOKECTBAMM, PACCMATPUBAIOTCS
IIPUMEpPBI NIPUMEHEHUS Ul PELICHMs 3a4ad, a TAKXKE HCIOJb30BaHUA B JPYTUX
MaTeMaTH4eCKUX Kypcax M y4eOHbIX IpeaMeTax.

146.7.1.3. B 7 - 9 kmaccax wusydaercs yuyeOHbIH Kypc "BepositHocTh u
CTaTUCTUKA", B KOTOPBIM BXOHAT pazaensl: "lIpencraBieHue MaHHBIX U
omucarenbHas cratuctuka", "BeposTHOocTh", "DneMeHThl KOMOWHATOPHUKHU'",
"BBenenue B Teopuio rpadon".

146.7.1.4. OOuiee 4yucinoO 4acoB, PEKOMEHIOBAaHHBIX ISl M3YYEHUsI Y4EOHOTro
Kypca "BepostHocTh U cratuctuka', - 102 vaca: B 7 kiacce - 34 ygaca (1 gac B
Hezen), B 8 kiacce - 34 yaca (1 gac B Heneno), B 9 kiacce - 34 yaca (1 yac B
HEJIENIO).

146.7.2. Conepsxkanuie oOy4eHus B 7 Kiacce.

[IpencraBienne AaHHBIX B BHJE TaOMUL, JUarpaMm, rpauKoB. 3aroIHEHHE
Ta0JIMll, YTEHHE U T[OCTPOEHUE Juarpamm (CTOJOMKOBBIX (CTOJMOYATHIX) U
KpYyroBbIX). UTeHue rpaduKkoB peanbHbIX nporeccoB. M3pneuenne nHpopMaluu us3
JarpaMM U TaOJIHIL, UCTIOJIb30BAHUE U MHTEPIIPETAlUs JaHHBIX.

OmnucarenbHas CTaTUCTUKA: CpelHee apu@MeTHyecKoe, MeluaHa, pa3Max,
HauOosblllee M HAauUMEHbIIEe 3Ha4eHUs HaOOpa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYMBOCTH.

CrnydaliHBIH SKCIIEPUMEHT (OMBIT) W Cly4aiiHoe coObiTHe. BeposTHOCTH u
yacToTa. Pojib MamoBEepOSTHBIX U MPAKTUYECKHU JIOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yucio pedbep U cyMmapHas
creneHb BepmmH. [Ipencrtasienue o cBs3Hoctu rpada. lemu u nuxmel. [lytu B
rpadax. O6xon rpada (sinepoB myth). [lpencraBnenre 00 OPUESHTUPOBAHHOM
rpade. Pemenue 3agau ¢ momoisio rpados.

146.7.3. Conepsxanue o0yueHus B 8 Kiacce.



[IpencraBienne qaHHBIX B BUIE TAOJIHII, JUATPaMM, Tpa(uKOB.

MHO)KCCTBO, OJICMCHT MHOXKCCTBA, IIOAMHOKCCTBO. OnepauHH Hal
MHOXCCTBaAMM. 06’LCIII/IH€HI/IC, MEPeCCUYCHUC, OOIIOJHCHHC. CsoiicTBa onepaunﬁ
HaJl MHOXCCTBAMU: IICPCMCCTUTCIBHOC, COYCTATCIILHOC, PacCIpCACIINTCIBHOC,
BKIrodeHus. Mcnonp3oBaHue rpa(bnquKoro MNpCACTABIICHUS MHOXCCTB JJIA
OIMMCaHus PCAJIbHBIX ITPOLICCCOB U SIBJ'ICHI/If/’I, IIpyu pCUICHWHU 3a/1a4.

W3mepenue paccenmBaHus JaHHBIX. J(MCHiepcHs W CTaHIAPTHOE OTKIOHEHHE
YHCIOBBIX HAOOpOB. JlnarpamMma paccenBaHusl.

DOneMeHTapHble COOBITHS  ciiydyailHoro onblTa. CiyuyaiiHble  COOBITHSL.
BepoatHoctn  coObiTuii. ONBITBI € PaBHOBO3MOXKHBIMHU  3JIEMEHTApHBIMU
coOpiTussMU. CirydaiiHbiil BBIOOp. CBSI3b MEX/1y MaJOBEPOSITHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B MPUPOE, OOIIECTBE U HAYKE.

lepeBo. CBOWCTBa J€pPEBBEB: EIWHCTBEHHOCTh IYTH, CYLIECTBOBAHUE
BUCSYEH BEPUIMHBI, CBSA3b MEX]Y YMCIOM BEpUIMH M yuciaoM pedep. IIpasuio
YMHOK€HUs. Pemenne 3agad ¢ momouipio rpagos.

[IpotuBomnonoxusie coObiTus. Juarpamma Diinepa. OObenuHeHUE W
nepeceueHre coObiTuii. HecoBMmecTtHble  coObiTus. @Dopmyna  CIOKEHUS
BEPOATHOCTEW. YCIOBHAs BEPOSITHOCTH. [IpaBuiio ymHOxeHus. HesaBucumbie
coObrTus. IlpencraBnenue skcnepumeHTa B BUIe JAepeBa. PemieHue 3amad Ha
HaxOXJEHUE BEPOATHOCTEM C MOMOIIBIO JEPEBA CIYyYalHOTO JSKCIEPUMEHTA,
auarpamm Ouniepa.

146.7.4. Conepxanue o0yueHus B 9 kmacce.

[IpencraBnenne AaHHBIX B BHUJAE  TaOMUI, JuarpamMM, TpadUKoB,
WHTEpHIpeTalns JaHHBIX. UTeHHEe U MOCTpOoeHUE TaOIuIl, JuarpaMm, rpa(uKkoB 1Mo
pEaIbHBIM JJaHHBIM.

[lepecranoBku u ¢akropuan. CodeTaHUss U YUCIO COUeTaHHU. TpeyroapHUK
[Tackans. Pemenue 3a7a4 ¢ MCMOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckast BeposTHOCTh. CiydailHblii BBHIOOp TOYKM M3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'HM OKPYKHOCTH.

UcnbiTanue. Yenex u Heynada. Cepust ucnbiTanuil 7o nepBoro ycnexa. Cepust
ucnbiTanuil bepaymnu. BepositHocTu coObiTHil B cepun ucnbiTanuii bepHym.

CrnydaiiHas BeIMYMHA WM paACIpEAENICHHE BEposTHOCTEH. Maremarnuyeckoe



oXkuJanve u aucnepcusi. [lpuMepbl  MaTeMaTHYECKOrO  OXHAAHUS KAk
TEOPETUUYECKOTO CPEHEr0 3HAYeHUs BETWYMHBL. MaTeMaTHuecKoe OXKHJaHUE U
JTUCHIEPCHUsST  CITydYalHOM BEJMYMHBI "4HMCIIO YCIEXOB B CEPUU HCIBITAHUN
bepnymau".

[Tonstre o 3akoHe Oomnblux uucen. M3mMepeHrue BEpOSTHOCTEW C MOMOIIbIO
yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINUX YUCEN B IPUPOJIE U OOIIECTBE.

146.7.5. TlpenMeTHble pe3yiabTaTbl OCBOCHHUS MPOrpPaMMbl Y4EOHOTO Kypca
"BeposTHOCT U CTaTHCTHKA".

146.7.5.1. [IpeameTHbIC pe3yJIbTaThl OCBOCHHS ITPOrpPaMMbl Y4EOHOTO Kypca K
KOHITy 00y4deHust B 7 Kilacce.

Yurate uHpOpMAIMIO, MPEACTAaBICHHYIO B TalluLax, Ha JuarpaMmmax,
NPEICTaBIATh JAaHHbIE B BHJE TaOMUL, CTPOUTH JAHArpaMMbl (CTOJOMKOBBIE
(cTonOuarklie) ¥ KpyroBbI€) 0 MACCUBaM 3HAYEHUM.

OmnuceIBaTh u HHTCPIIPETUPOBATH pPCaliIbHBIC YU CJIOBBIC JaHHBIC,
MMpCaACTAaBJICHHBLIC B Ta6n1/1uax, Ha auarpamMmax, FpaCI)I/IKaX.

Hcnonp30Bare 1J11 ONMMCAHHUS JTAHHBIX CTATUCTUYECKUE XAPAKTECPUCTUKMU:
cpenHee apupMeTHUECKoe, MeauaHa, HauOoJIbIlee W HAMMEHbIeEe 3HAYCHMUS,
pa3Max.

Nmete mpencraBieHue O CIIydalHOM W3MEHYMBOCTH HA MPUMEpPAX IEH,
(U3MYECKUX BEJIIMYMH, AHTPONOMETPUYECKUX HaHHBIX, UMETh MPEACTABICHHUE O
CTaTUCTUYECKOW YCTOMYHBOCTH.

146.7.5.2. IlpeameTHbIE pe3ylbTaThl OCBOEHUS MTPOrpaMMbl yueOHOTO Kypca K
KOHIly 00y4eHus B § Kiacce.

W3Bnekarb u mpeoOpa3oBbIBaTh HMH(POPMAIMIO, TMPEACTABICHHYIO B BHJIE
TaOIuIl, qUarpamMM, rpadrKoB, MPEACTABIATh JaHHBIC B BUJE TAOIHUII, JAarpamMM,
rpaduKoB.

OnuchiBaTh JTaHHBIE C TMOMOIIBIO CTAaTUCTUYECKUX TIOKa3zarenen: CpeaHux
3HAYEHUM U MEp paccerBaHusl (pa3max, TUCIIEPCHs U CTaHIapTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAUEHUIN M 4YaCTOThI COOBITHI, B TOM YHUCJIE 10
pe3yJibTaTaM U3MEpPEHU U HaOIIOICHUN.

HaxonuTe BEpOSTHOCTH CIy4alHBIX COOBITHI B ONBITaX, 3HAas BEPOATHOCTH



SJICMCHTAPHbBIX CO6BITHﬁ, B TOM 4YHCJIC B OIbITaX C€ PaBHOBO3MOXHBIMU
QJICMCHTAPHBIMU COOBITHSIMH.

Hcnonb3oBarh rpaduyeckue MOJENIH: JIEPEBO CIIy4ailHOTO SKCIIEPUMEHTA,
arpaMMbl DiJiepa, YuciaoBast mpsmast.

OHepI/IpOBaTB IIOHATUAMM.: MHOXXCCTBO, IIOAMHO>XKECTBO, BBITTIOJIHATDH
orncpanmuu Hald MHOXKXCCTBAMMU: O6’BCI[I/IH6HI/IG, MEpeCCUCHUC, OOINOJIHCHUC,
NEPCHUCIIATD 3JICMCHTBI MHOKCCTB, IIPUMCHATDH CBOMCTBA MHOKECTB.

Hcrnonp3oBarh Tpaduueckoe NPEACTABICHUE MHOXECTB M CBSI3EH MEXIY
HUMH JIJI ONMCAHUS MPOLECCOB U SIBJICHUIN, B TOM YHUCJIE MPU PEIICHUM 3a]a4 U3
JPYTUX Y4€OHBIX MPEAMETOB U KYPCOB.

146.7.5.3. IlpeameTHbIe pe3ylIbTaTbl OCBOCHUSI IPOTpaMMbl Y4eOHOTO Kypca K
KOHITy 0Oy4deHus B 9 kiacce.

W3Bnekarb u  1npeoOpa3oBbIBaTh HWHMOpPMALMIO, MPEJICTABICHHYIO B
pa3NMYHBIX HCTOYHHMKAX B BHJE TaOIull, AuarpaMM, IpaduKoB, NpPeICTaBIsATh
JAHHBIE B BUJE TaOIMI, 1UarpamMmm, rpa)ukoB.

Pemarp 3amaum OpraHu3oBaHHBIM IEPEOOPOM BAPUAHTOB, a TaKXKe C
UCITOJIb30BAHMUEM KOMOMHATOPHBIX MPABWII U METOJIOB.

HMcnonp30oBarh onumcareiabHbIC XAPaKTCPUCTUKU OJII MACCHUBOB YHCJIOBBIX
JAaHHBIX, B TOM YHUCJIC CPCAHHUC SHAYCHUA U MCPbI paCCCUBAaHM.

HaxonuTh 4acTOThl 3HAUEHHM M 4YacTOTHI COOBITHSI, B TOM YHUCIE TOJb3YSICh
pe3yJibTaTaMy MPOBEICHHBIX U3MEPEHUN U HAOTIONCHUIA.

HaxonuTh BEpOATHOCTH CiIy4yalHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMBITaX C PABHOBO3MOXKHBIMHU DJJIEMEHTAPHBIMH COOBITHUSIMU, B CEPUIX
VCIBITAHUM JI0 TIEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHymm.

Nmers mnpencraBineHne O CIOy4alHOW BEIIMUMHE W O PaCIpPEICIICHUU
BEPOSATHOCTEN.

HNmeTs mpencTaBieHHWE O 3aKOHE OONBIIUX YHCENT KaK O MPOSBICHUH
3aKOHOMEPHOCTH B CITyYailHOW M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIIUX YHCEI B
NpUPOJIE U OOILIECTBE.

146.8. B ¢enepanbHbIX U pPETMOHANBHBIX MPOLEAYpax OICHKH KauecTBa
o0pa30BaHUs HCIIONIB3YeTCsl TepedeHb (KOAU(UKATOP) PpaCHpEeICeHHBIX II0



KJlaccaM TMpPOBEpPAEMBbIX TpeOOBaHWII K pe3yabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS M 3JIEMEHTOB
COJIEp>KaHUs 10 MaTeMaTHKe.

Taomura 11

[IpoBepsiemble TpeOOBaHHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3zoBaTebHON MpOrpamMMeI (5 Kitacc)

Kon [IpoBepsieMble PEAMETHBIE PE3YJIBTAThl OCBOEHUSI OCHOBHOM
MpoBepsieMOor | 00pa3oBaTeILHON TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHuUs
O pe3yabrara

1 Yucia v BEIYUCIICHUS

[ToHumarp ¥ MPaBUIBLHO YMOTPEONISTH TEPMHUHBI, CBS3aHHBIE C
1.1 HaTypaJbHBIMA YHCJIaMH, OOBIKHOBEHHBIMH M JCCATHYHBIMH
IpOOsSIMHU

CpaBHMBATh U YIIOPSIIOUUBATHh HATYypaJbHbIC YHCIIA, CPABHUBATH
1.2 B MPOCTEHIINX CIydasX OOBIKHOBEHHBIE IPOOU, NTECSITHUHBIE
apobu

COOTHOCHUTH TOYKY Ha KOOPAMHATHOW (YMCIIOBOM) MPSIMOM C
1.3 COOTBETCTBYIOIIUM €M YHCIOM W H300pakaTb HaTypaJibHbIE
YKCJIa TOYKAMHU Ha KOOPAMHATHOM (YHCIIOBOM) MPSMOM

Boinonusate  apudMeTndeckue JACUCTBUS €  HATypalbHBIMU

1.4
YUCJIaMH, C OOBIKHOBEHHBIMU JPOOSMU B IPOCTEUIINX CITydasix
1.5 BpInonHATh NpOBEPKY, TPUKUAKY PE3YIIbTATA BBIYUCICHUN
1.6 OKpyIisTh HaTypaJIbHBIE YHCIIA
2 Permenue TekcTOBBIX 3a/1a4
Pemarp TekcToBbie 3amaun apuMETHUYECKUM CIIOCOOOM H C
2.1 IIOMOIIBI0O  OPTaHW30BAaHHOTO KOHEUHOTro mepebopa Bcex
BO3MOXXHBIX BAPUAHTOB
29 Pemare 3amaun, copep:kamuye 3aBUCUMOCTH, CBSI3bIBAIOLIME

BEJIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHHE, 1I€HA, KOJIUYECTBO,




CTOMMOCTD

2.3

Hcnonp3oBarb KpaTKuC 3a11iMcCu, CXCMbI, Ta6JII/IHI>I, 0003HAYCHHUS
ITIpH pCIICHUH 3a1a4

2.4

ITonp30BaTbCss OCHOBHBIMU CAMHULIAMHW H3MCPCHUA: I1ICHBI,
MaCCbI, pPaACCTOAHUSA, BPCMCHH, CKOPOCTH, BbIpAKATH OIHU
CANHUIBI BEJIMYHUHBI YCPC3 IPYIUC

2.5

W3Bnekarb,  aHamM3WpOBaTh,  OLCGHWBATH  WH(OpMAITHIO,
Npe/CTaBIieHHYI0 B Tabnuie, Ha CTON0YaToOW auarpamme,
VHTEPIPETUPOBATh IPEJICTABICHHBIE JaHHbIC, HCIOJIb30BAThH
JIAHHBIEC TIPU PELICHUH 3a]1a4

HaI‘J'IHIIHa}I IrcoMCTpPUA

3.1

[Tonb30BaTbcsi TEOMETPUUYECKUMH TMOHATUSMU: TOYKA, MpsMasd,
OTpE30K, JIy4, YTrojl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBonuTh mpuUMEpbl  OOBEKTOB  OKPYKAIOIIETO  MHpA,
UMEIINX (POPMY U3YUYEHHBIX T€OMETPUUECKUX PUTYD

3.3

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEpPIIMHA
CTOPOHA; C MHOIOYTOJbHUKAMHU: YIOJI, BEpIIMHA, CTOPOHA,
IMaroHallb; C OKPYXHOCTBIO: paguyc, AMAMETP, LIEHTP

3.4

N300paxkarb  W3ydeHHbIE TeOMETpUYECKHe (QUrypsl  Ha
HEJIMHOBAaHHOW M KJIeTYaTol Oymare ¢ MOMOILUbBIO LIHUPKYIS U
JIMHEUKN

3.5

HaxomuTe nmvHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C
IIOMOIIBIO JIMHEWKHA, CTPOUTh OTPE3KU 3aJaHHOW JJIMHBI,
CTPOUTH OKPYKHOCTh 3aJJaHHOTO pajnyca

3.6

Hcnonp30Barh CBOMCTBA CTOPOH W YITIOB IPSMOYTOJIbHHKA,
KBaJpara Uil MX I[OCTPOCHHMS, BBIUYHCICHHUS IUIOAAU U
nepuMeTpa

3.7

Boluucnsate nepuMeTp W IUioniaab KBajapara, NpsMOyrojibHUKa,
(Guryp, COCTaBIIEHHBIX W3 MPSMOYTOJIbHUKOB, B TOM 4YHUCIE
¢buryp, n300paxxeHHbIX Ha KJIeT4aTo Oymare

3.8

[Tonap30BarbCs OCHOBHBIMH MCTPUUCCKHUMH CAHUIaMHu




U3MCPCHUA OJIWMHBI, IJIOIIAaAX; BbIpAXaTb OJHHM CAWMHHIBI
BCIIMYUHBI UCPEC3 APYTHUC

3.9

Pacnio3naBarsb MMapaJuICIICIINIIC, KY6, HCIIOJBb30BAaTh
TCPMHHOJIOTHUIO: BCpIINHA, p€6p0, I'paHb, UIBMCPCHUA, HAXOOUTDb
N3MCPCHUA ITAPAJUICIICIIUIICAA, KY63.

3.10

Beruucnate o0beM KY68,, mapaJuiCjacruIiicaa I10 3aJdHHBbIM
N3MCPCHUAM, ITOJIB30BATLCA CAMHUIIAMU N3MCPCHUA oObeMa

3.11

Pemare HecaoxHBIE 3aJa9 Ha HU3MCPCHUC TCOMCTPHUCCKUX
BCIIMYHH B ITPAKTHYICCKUX CUTyallUAX

Taomuma 11.1

[IpoBepsiembie AMEMEHTHI cofiep kaHus (5 Kiacc)

Kon

[IpoBepsieMblii SIEMEHT COACPKAHUS

HarypanbHbie uncia v Hylb

1.1

HarypanbHoe wuucno. Psan HarypansHbix uwncen. Yucino 0.
N300pakeHne HaTypallbHBIX YHCEJ TOYKAaMU Ha KOOPJIWHATHOMU
(4ucoBoit) MpsMO

1.2

[lo3unmonnass  cucremMa  cuMcieHusa. Pumckas — Hymeparus.
JlecaTnuHast cucTemMa CUUCIICHUS

1.3

CpaBHEHHE HATypaJbHBIX YHCEN, CPABHEHUE HATYypPAIbHBIX YUCEI C
HyseM. OKpyIJIeHUE HaTypabHbIX YUCEI

1.4

CnoxxeHue, BRIUUTAaHUE, YMHOKCHHUE U JISJICHUE HATypaJbHbBIX YHCEIL.
CBOIICTBO HYJSI NpPHU CIOXKEHHHM, CBOWCTBA HYIS M €IUHUIBI IPU
YMHOXEHHMHU. llepemecTuTenbHOE W COYETATENIBHOE  CBOMCTBA
(3aKOHBI) CIIOKEHUSI M YMHOXXEHUS, paCHpe/IeUTEeIbHOE CBOMCTBO
(3aKOH) YMHOKEHHUS

1.5

Hcnonp3oBanue OyKB 1151 0003HAYEHUST HEM3BECTHOTO KOMITOHEHTA U
3aMKiCH CBOWCTB apu(PMETHUECKUX JICHCTBHM

1.6

Jlenutenu 1 KpaTHBIC YKCIIa, pa3JIoKeHHEe Ha MHOKUTENU. [IpocThie u
cocraBHble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢




OCTaTKOM

1.7

Crenens ¢ HAaTypaJIbHbIM IIOKA3aTCJICM. 3anuch yucia B BHUAC CYMMBI
Pa3pAOHbIX ClIaracMbIX

1.8

UucmoBoe  BbIpakeHHWE.  BpluuciieHHME  3HAUYEHUM  YHMCIIOBBIX
BBIPAKEHWH, MOPSIOK BBINOJHEHUS JIeHUCTBUM. Mcronp3oBanue npu
BBIUHCIICHUAX TIEPEMECTUTEILHOIO W  COYETATEIBHOTO CBOMCTB
(3aKOHOB) CIIO)KCHHS U YMHOXKCHHS, PacHpelesIUTeIbHOTO CBOMCTBA
YMHOXEHHUS

Hpobu

2.1

[IpencraBnenre o ApoOM Kak CIOCOOE 3alliCH YacTH BEJIUYMHBI.
OObikHOBeHHBIE JpoOu. [lpaBWiibHBIE W HENpPaBUIIbHBIE JIPOOH.
CwmemianHast ApoOb, TPENCTaBIEHUE CMEIIAHHOW JpoOuM B BUJE
HEMpaBWIBHOM JIpoOM U BBIJICJICHUE IEJIOM 4YacTH 4YHClIa U3
HenpaBuwiIbHOU npodu. M3o0paxenue napodeit ToukaMu Ha YUCIOBOM
MIPSIMOU

2.2

OcHoBHOe cBo#cTBO apobu. Cokpamienue npoOeit. [IpuBenenue
IpoOu K HOBoMY 3HaMmeHarento. CpaBHeHHE apobei

23

CrnoxxeHue W BbIYMTaHUE JIpoOed. YMHOKEHHE U JieJieHue JpoOeH,
B3aMMHO-00paTHbie Apodu. HaxoxaeHue 4acTu 1esioro M Iejaoro o
€ro 4actu

2.4

Hecaruunas 3anuck apoOeit. [lpencrabnenue necaTuuHON IpoOU B
BUJIc OOBIKHOBEHHOMW. 300paxkeHue AECATUYHBIX JIPOOEH TOUYKaMu
Ha YUCIIOBOM npsMoin. CpaBHEHHE JIECITUUHBIX TpOoOeit

2.5

Apudmernueckue AEHCTBUSA C ACCATUYHBIMH ApoOsmMu. OKpyriieHHne
TNECSITUIHBIX ApoOei

Pemrenne TekcTOBBIX 337124

3.1

Pemenue TekcTOBBIX 3a71a4 apuhMETUYECKUM CIIOCOOOM

3.2

Pemenue norumdeckux 3agad. Pemienuwe 3amad mnepebOpoM Bcex
BO3MOXKHBIX BapuaHTOB. VIcmoib30BaHUE TIPU PEIICHUU 3aa4 TabIuIl
U CXeM

33

Pemienue 3ajJga4, COACpKAIMX 3aBUCHUMOCTH, CBA3bIBAOIINC




BEJIMYMHBL: CKOPOCTb, BpEMsl, pACCTOSHUE, LEHY, KOJIMYECTBO,
CTOUMOCTb. EQuHUIBI  U3MepeHusi: Maccbl, oO0bema, IICHBI,
paccTtosinusa, BpeMeHH, CcKopocTh. CBSI3b MeEXAy €IUHUIAMU
W3MEPEHUS KaXKI0N BEITMYHNHBI

34

PerieHre oCHOBHBIX 3aJa4d Ha ,ZIp06I/I

3.5

[Ipencrapnenre TaHHBIX B BUAE TaOJIHUII, CTOJIOYATHIX AHArPaMM

Hamrannas reomerpus

4.1

Harnsiguele npencraBieHus o (¢urypax Ha IUIOCKOCTH: TOYKa,
psiMasi, OTPE30K, JIyY, yTOJI, JIOMaHasi, MHOTOYTOJIbBHUK, OKPY’KHOCTb,
KpyT. Yroa. IIpsaMoi, ocTpeiil, TyIIOM U pa3BEPHYTHIN YIIbI

4.2

JInuHa OTpe3ka, METPUYECKUE EIWHMIIBI JUIMHBL. JlnMHA JOMaHOW,
IIEPUMETP MHOTOYTOJIbHUKA. [3MepeHne MW TNOCTPOECHHE YIIOB C
ITIOMOIIBIO TPAHCIOPTUPA

4.3

Harnsguele  mpencrtaBieHuss o ¢gurypax  Ha  IUIOCKOCTH:
MHOTOYTOJIbHUK,  MPSMOYTOJIBHHUK, KBaJpaT, TPEYroJbHUK; O
paBeHCTBE PUTyYp

4.4

N3obOpaxxenue ¢uryp, B TOM UHCIE€ Ha KieTyaTol Oymare.
[Toctpoenne koHpuUTrypauuii M3 yacTe MNpSIMOM, OKPYXKHOCTH Ha
HEJIMHOBaHHOM U KileTyaroi Oymare. Mcnonb30BaHue CBOMCTB CTOPOH
U YTIIOB MPSIMOYTOJIbHUKA, KBaJIpaTa

4.5

[Inomanpe MpAMOYTrOJbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX W3
NpPSIMOYTOJILHUKOB, B TOM 4Yucie (uryp, u300paK€HHbIX Ha
KJeTyaTo Oymare. EquHUIIBI H3MEPEHUS TIIOIIAIH

4.6

Harnsoaeie  mpeacTaBieHHS O  MPOCTPAHCTBEHHBIX  (purypax:
IPSIMOYTOJTbHBIT napauieIeIIIeI, KyO, MHOTOTPaHHUKH.
N300pakeHrne TPOCTEUIINX MHOTOTPAHHHUKOB. Pa3BepTku KyOa u
napatenenunena. Co3nanve Mojieieii MHOTOTPaHHUKOB (U3 Oymaru,
MTPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEpPUATIOB)

4.7

O0beM TPSAMOYTOJNIBHOTO — Tapajienenunena, Kybda. EmuHuiibi
M3MEpEeHUs 00beMa

Tabmuma 11.2




[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM

00pa3zoBaTeIbHOM MporpamMmsl (6 Kitacc)

Kon
MPOBEPSIEMOT
0 pe3yybTara

[IpoBepsiembIe IPEIMETHBIC PE3YIBTATHl OCBOCHUSI OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00I1IETO 00pa30BaHUs

1

Yucia v BEIYUCIICHUS

1.1

3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IUYHBIMHU BUIAMH
yucenl M Crnoco0aMM WX 3alucCd, NEpeXoauTh (eciu 3To
BO3MO)XHO) OT OJTHOM (pOPMBI 3aITMCH YKCIIa K IPYron

1.2

CpaBHI/IBaTB " yrnnopsaaoduBaThb OCJIbIC YKUCiIa, OOBIKHOBEHHBIE U
JACCATUYHBIC I[pO6I/I, CpaBHUBATbL YHCJIa OJHOIO0O MW Pa3HbIX
3HAKOB

1.3

BI)IHOJ'IHHTB, couctada YCTHBIC MW IIMCBbMCHHBIC IIPUCMBI,
apI/I(l)MeTI/I‘IeCKI/Ie ﬂCﬁCTBHH C HarypaJdbHbIMU W LOCJILIMH
quciaaMu, OOBIKHOBEHHBIMH u ACCATUYHBIMUA I[pO6$IMI/I,
IMOJIOKUTCIIbHBIMU 1 OTpULATCIIbHBIMU YU CIIAMU

1.4

BpuncnsaTh 3HaY€HUsS YHCIOBBIX BBIPAKCHUH, BBITIOIHATD
NPUKUJIKY M OILEHKY pe3yJbTaTa BBIYMCICHUM, BBITOIHATH
MpeoOpa3oBaHUsl YUCIOBBIX BBIPAKCHUN Ha OCHOBE CBOWMCTB
apu(pMETHIECKUX ACUCTBUIN

1.5

OkpyriiaTh 1LeNble 4YHuclia U JECITUYHbIE ApOOH, HaXOIUTh
MPUOTMKEHUS YU CET

1.6

CooTHOCHTH  TOYKY Ha  KOOPAMHATHOM  MHpsMOA  C
COOTBETCTBYIOLIUM € YHCIIOM M U300pa)kaTh Ynciia TOYKaMHU Ha
KOOPJIMHATHOM IPSMOM, HAXOAUTHh MOIYJIb YUCIa

1.7

COOTHOCUTHh TOUKY B MNPSIMOYTOJBbHOM CHCTEME KOOPAMHAT C
KOOPAMHATAMU STOM TOYKHU

1.8

OkpyrmsTh 1efible YuCia U JCCATHUYHbIE JPOOH, HAXOAMUTH
OpUOIMHKEHUS Yncen

YucioBble 1 OyKBEHHBIE BBIPAKEHUS

2.1

[lonumMaTe U ynoTpeodasTh TEPMHUHBI, CBSI3aHHBIE C 3alHCHIO




CTCIICHN 4YMCJIda, HAXOAWThb KBaJpaT H KY6 qucijia, BBIYUCIIATH
3HAa4YCHU YU CJIOBBIX BLIpa)KCHHﬁ, CoACpIKaIIuX CTCIICHU

[Toap30BarbCs IMpU3HaAKaMH JACIINMOCTH, pacKiladbIBaTh

2.2
HaTypaJbHbIC YUCJIa HA IPOCTHIE MHOKUTEIN
)3 [Tonb3oBarbecst  MacmiTaboMm, COCTABISATH — MNPONOPLUUU U
' OTHOIICHHS
Ucnonw3oBarh OyKBBI Jjisi 00O3HAYEHUS YUCEN TPU 3aluCcU
24 MaTeMaTUYeCKUX  BBIPAXEHHUH,  COCTABIATh  OyKBEHHBIE
' BBIpOKEHUS U (QOpPMYNbl, HAXOJUTh 3HAUCHUS OYKBEHHBIX
BBIPAKCHUH
2.5 Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemrenne TekcTOBBIX 3a71a4
11 Pertate MHOTrOIIAroBbl€ TEKCTOBBIC 3aJaud apU(PMETHUECKUM
' crroco6om
Pematp 3aJa4u, CBS3aHHbIC c OTHOILICHHEM,
3.2 MIPONOPLMOHAIBHOCTBIO BEJIWYMH, IMPOLUEHTAMH, DPEIIaThb TPHU
OCHOBHBIC 33/1a4U Ha JPOOU U MPOIEHTHI
Pemiate 3amaum, copepkamye 3aBUCUMOCTH, CBSI3bIBAIOIINE
BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSHUE, IIEHY, KOJIUYECTBO,
13 CTOMMOCTb, TIPOU3BOAUTEIBHOCTh, BpeMs, 00BeM paboOTHI,
' UCTIONB3YSl apupMeTUUEeCKUE JEHUCTBUS, OLICHKY, MNPUKUIKY;
MOJIb30BaThCSl  €IUHUIIAMU  U3MEPEHUSI  COOTBETCTBYIOIIUX
BEJIMYUH
3.4 CocraBnarbh OyKBEHHBIE BBIPAKEHUS IO YCIOBHIO 3a/1a4H
N3Bnekare uHbOpMaIMIO, MPEACTaBICHHYIO B TaOnUIax, Ha
35 JUHENHHOM,  cTon04aroil WM  KPYroBod  Juarpammax,
' UHTEPIPETUPOBATh TMPECTABICHHBIC JaHHBIC, HCIOJIb30BaTh
JTAaHHBIE TIPU PEIICHUH 3a]1a4
36 [Ipencrapnars nHGOPMAIIMIO C TTOMOIIBIO TAOIHIL, JIMHEHHON U
' CTOJI0YaTOM JHarpaMm
4 Hamannas reomerpus




4.1

[IpuBoguth mpuUMeEpbl  OOBEKTOB  OKPYXKAIOLIET0  MHpa,
UMeoIMX (OpMy H3YYEHHBIX T'€OMETPUUYECKUX IUIOCKUX H
MIPOCTPAHCTBEHHBIX dburyp, pUMEPBI PaBHBIX U
CUMMETPUYHBIX PUTYD

4.2

N3006paxkarh ¢ MOMOIIBIO [UPKYIIS, TUHEHKHU, TPAHCTIOPTHPA HA
HEJIMHOBAaHHOW M KJeTyaTod Oymare H3y4YeHHbIE I[IJIOCKHE
reoMeTpuiyeckue (QUryppl M KOH(UIypalHH, CUMMETPUYHbBIE

buryps

4.3

Ilonp30BaTbcsi TEOMETPUYECKUMHU  MOHSATUSMH:  PABEHCTBO
(¢uryp, CUMMETpHSL; UCHOIb30BaTh TEPMUHOJIOTHIO, CBI3AHHYIO
C CUMMETPHUEN: OCb CHMMETPHUH, IEHTP CUMMETPUU

4.4

Haxonuth BeIWMYMHBI YIJIOB HU3MEPEHHEM C  TIOMOIIBIO
TPAHCIOPTUpPA, CTPOUTH  yIJIbl  3aJaHHOM  BEJIMYMHBI,
MOJIB30BaThCS TMPU PEIICHUU 3a]1a4 T'PaayCHOM MEpPOU YIVIOB,
pacrio3HaBaTh Ha 4YEpPTEXKAX OCTPBIM, MPSIMOM, pa3BEpHYTHIN U
TYIIOM YIJIBI

4.5

Bpruncnsate OauHY JIOMaHOM, NEPUMETP MHOTOYTOJIbHUKA,
IIOJIb30BAaThCA €IUHULIAMU WU3MEPEHUS JUIMHBI, BBIPAXKATh OJHU
€IUHHULIBI U3MEPEHUS UTUHBI Uepe3 APYrue

4.6

Haxonute, ucnonb3ys 4epTeKHbIE UHCTPYMEHTBI, PACCTOSIHUS:
MEXKY ABYMS TOYKaAMH, OT TOYKH IO NMPSAMOM, JUIMHY ITyTH Ha
KBaJ[PaTHOM CETKE

4.7

Beruucnsate TTIONIA]Tb dburyp, COCTaBJICHHBIX u3
IPSIMOYTOJIbHUKOB, HCIIOJIb30BATh pazOuenue Ha
MPSMOYTOJIBHUKY, Ha paBHbIE (QUTYpHI, ITOCTpauBaHUE IO
MPAMOYTIOJIbHUKA, TOJIb30BATbCS  OCHOBHBIMM  €IWHULAMU
W3MEpPEHUS IUIOLIAM, BBIPAXKATh OJHU E€OUHHUIIBI U3MEPEHUS
IJIOIIAIA YEPE3 IPYTHE

4.8

PacmioznaBath Ha MOJESAX M M300paKEHUSX TTUPAMUY, KOHYC,
[UJIUHAP, WCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIUHA, pedpo,
rpaHb, OCHOBAaHHE, pa3BEPTKa

4.9

N3o0paxarb Ha  KkjeTdyaTtod  Oymare  MOpPSMOYTOJIbHBIM
napasuiesenunesn




410 Bbruncnate 00beM MPsIMOYTOJIBHOIO Napajulelenunena, Kyoa,
' [0JIb30BaThCsl OCHOBHBIMU €IMHULIAMHU U3MEPEHUS 00bEMa

411 Pemare HecloXHBIE 3aa4M HAa HAXOXKIACHUE IE€OMETPUYECKHX
' BEJIMYMH B [IPAKTUYECKUX CUTYyaLUsAX

Tabmnna 11.3
IIpoBepsieMble 71€EMEHTHI cofiepkanus (6 Kiacc)
Kon [IpoBepsieMblid 2JIEMEHT COAECPKAHUS
1 Harypanbnsbie uncia

ApudpmeTrueckre JEHUCTBUS C MHOTO3HAYHBIMH HATypalbHBIMHU
YUCIIAMU. Yuciosbie BBIPAKEHUS, HOPAIOK NEICTBUH,
1.1 |ucnonb3zoBanue ckoOOK. Mcmonb3oBaHWE TPU  BBIYUCICHUSIX
MEPEMECTUTEILHOTO M COYETaTEIbHOTO CBOMCTB CJIOXEHUS U
YMHOKEHUS, PACHPEIEIUTEILHOIO CBOMCTBA YMHOKEHUS

1.2 |Oxkpyrenue HaTypaJIbHBIX YUCET

13 JlenuTenu W KpaTHbIE YHCIIA, HAWMOOJBITUN OOIMK NEeIUTelh U
' HauMEHbIIee obIee KkparHoe. J[emMMocTh CYMMBI U POM3BEACHUS

1.4 |JlenmeHue ¢ oCTaTKOM

2 Hpobu

21 OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpAaIIEHUE
' npo0Oeii. CpaBHEHHE U YIIOPS0UMBaHUE ApOoOeH

27 Pemenue 3amau Ha HaXOXKAEHUE YAaCTH OT LEJIOr0 M LENOro Mo €ro

gacTu. J[poOHOE UNCII0 KaK pe3ynbTaT JeICHUS

[IpencraBnenne necITUYHON ApOOM B BHUJIE OOBIKHOBEHHOW NpoOU U
2.3  |BO3MOXHOCTHb TMPEACTaBICHHUS OOBIKHOBEHHOW JpoOM B BHJE
JIECATUYHON

JHlecatuunbie TpoOu U MeTpudeckas cucrema Mep. Apudmerndeckue
2.4 |meWCTBHS W  YHCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH W
JECATUIHBIMH TPOOSIMH




2.5

OtHotenue. [lenenue B TaHHOM OTHOLIEHUU. Macmitad, mponopuus.
[IpuMeHeHre TponopLui Npy pelIeHnH 3a1a4

2.6

[lonsiTue IIPOLICHTA. Brruucnenue IIponcHTa OT BCIIMYUHBI H
BCIIMYUHBI IIO0 €C IIPOLCHTY. BI)Ipa)KGHI/IC IMPOLCHTOB ACCATHUYHBIMU
I[pO6SIMI/I. Pemenue 3ala4 Ha IIPOUCHTHI. BLIpa}KGHI/IC OTHOIICHMUA
BCJIMYMH B IIPOLCHTAX

[TonoXuTeabHBIC U OTPHULATCIBbHBIC YHUCJIA

3.1

[TonoxurenpHble U OTpULATENbHBIE uncaa. Llensie uncna. Momaynb
4yyciia,  TEOMETpPUYECKas  HMHTEpIpeTanus  MOAYJIS  4HCIa.
N300paxkeHne ducen Ha KOOPAMHATHOM mpsiMoil. YUucioBbie
npoMexxyTku. CpaBHEHUE YUCET

3.2

ApI/I(I)MCTI/I‘-ICCKI/IG I[GﬁCTBPIH C ITIOJIOKUTCIIbHBIMH U OTPULIATCIIbHBIMU
quciaMHu
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[IpsmoyronbHasi cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTsl
TOYKM Ha TUIOCKOCTH, abciucca U opauHara. [locTtpoeHue Todek u
¢buryp Ha KOOPJIMHATHOM IJIOCKOCTH

bykBeHHBIE BBIpa)KEHUS

4.1

[IpumeHnenue OyKB UIsl 3alMCH MaTE€MaTHYECKUX BBIPAKEHUU U
npennoxxeHuid. CBoicTBa apu@MeTHUYecKUx JerlcTBUil. bykBeHHbIE
BBIPDAXXCHUS M YHUCJIOBBIC IIOJACTAHOBKU. byKBEHHBIE paBEHCTBA,
HaX0XJAECHUE HEU3BECTHOIO KOMIIOHEHTA

4.2

dopmynel, (HOpMyNTBI TIEpUMETpa H IUIOMIAAA TMPSMOYTOJBHHKA,
KBaJipaTa, 00beMa rnapasuiesenumneaa u Kkyoa

Pemenune TekcTOBBIX 3a1a4

5.1

Pemenue TekCcTOBBIX 3a71a4 apuhMETUYECKUM CIIOCOOOM

5.2

Pemrenne normdeckux 3amad. Pemenme 3amad  mepeboOpoM  Bcex
BO3MO>KHBIX BApHUAHTOB
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Pemrenne 3amad, copepKamMx — 3aBUCUMOCTH,  CBSI3BIBAIOLIUX
BEJIMYMHBI: CKOPOCTb, BpPEMs, pPACCTOSHUE, ILI€HA, KOJNYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00beM paboThl. EnuHuIIbI
U3MEPEHUA: MAaCChl, CTOUMOCTH, PAaCCTOSHUS, BPEMEHH, CKOPOCTH.




CBs13b MEXKy €IUHUIIAMU U3MEPEHUS KaXK10W BEJIMUUHBI

Pemenue 3a1a4, CBA3AHHLIX C OTHOIICHUCM, IIPOIIOPIHHOHAJIBHOCTBIO

5.4 |BenMYMH, NPOLEHTaMM; pPEIICHWE OCHOBHBIX 3a7ady Ha JApoOu U
IIPOLIEHTHI
55 OneHka w© @pUKKAKA, OKpyrieHue pesyinsrara. CocTraBieHue
' OyKBEHHBIX BBIPAKECHUI IO YCIIOBUIO 33]1aUu.
56 [IpencraBieHne JAaHHBIX C TIOMOUIBIO TaOMUL M AUArpaMM.
' Cronbuarble quarpaMmel. YTeHUE KPyroBBIX AMATPAMM
6 Hamrannas reomerpus
6.1 Touka, mpsiMas, OTPE30K, Jyd, YroJ, JIOMaHas, MHOTOYTOJIbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTb, KPYT
6.2 B3auMHOE  pacnojoXeHue JAByX NpPSAMBIX Ha  IUIOCKOCTH,
' napajuieibHbIe MPSMBbIE, NEPIEHINKYIIIPHBIE MPSIMbIE
6.3 W3MmepeHne pacCTOSIHUM: MEXAYy JBYMS TOYKaMH, OT TOYKH [0
' IPSIMOM, JUIMHA MapLIPyTa Ha KBAJIPATHOU CETKE
6.4 |M3MepeHne U NOCTPOCHUE YIIIOB C MOMOIIBIO TPAHCIIOPTHUPA
6.5 Bunpr TPEYTOJIbHUKOB: OCTPOYTOJIbHBIMN, PSAMOYTOJIbHBIN,
' TYHOYTOJIbHBIN, paBHOOEIPEHHBII, PABHOCTOPOHHUI
6.6 UYerpipexyronpHuk.  [IpsSAMOYronbHMK, KBagpaT: MCIIOJIb30BaHHE
' CBOMCTB CTOPOH, YIJIOB, TUArOHAJIEN
N300paxkeHne reoMeTpuyecKux (puryp Ha HEJIMHOBAaHHON Oymare c
6.7 |MCIONIb30BAHWEM LMPKYJSA, JHMHEWKH, YTOJIbHUKA, TPAHCIOPTHUPA.
[TocTtpoenus Ha kjeTdaroit Oymare
6.8 |IlepumeTp MHOTOYTOJIbHHKA
[lonsiTe mnomaan (QUIypel, E€AMHULBI HM3MEPEHUs IUIOLIA/IH.
6.9 |[lpubnuxeHHoe wu3MepeHue IUIomaau QGUryp, B TOM 4YHCIE Ha
KBaJPaTHOM CETKE
6.10 |I[IpubnmxeHHOE U3MEPEHNE UTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa
611 Cummerpusi: ueHTpasnbHas, oceBasd M 3epkanpHasd. [loctpoenue

CUMMETPUYHBIX PUTYD




Harnsinaele  mpenacTaBieHHss O MPOCTPAHCTBEHHBIX — (UTrypax:
napajenenunesn, Kyo, mpusma, mupaMua, KOHyC, IMIIMHAP, ap U
6.12 chepa. UM3obOpaxenue mnpocTpaHCTBeHHBIX (uryp. I[Ipumepsr
' pa3BepTOK MHOTOTPAaHHUKOB, IMIMHApa M KoHyca. CoznaHue
MoOJieNeld TPOCTPAaHCTBEHHbIX (uryp (u3 Oymaru, MPOBOJIOKH,

IUTACTHIIMHA U JPYTUX MaTEpUAJIOB)

6.13 [Tonsitue oObema, eAWHUIBI — W3MepeHus obvemMa. OOwbeM
' IPSIMOYTOJIFHOTO MapauieienuIesaa, Kyoa

Taomura 11.4

[IpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3zoBarebHOM MporpamMmel (7 Kiacc)

Kon [IpoBepsieMble pEeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
MpoBEPsieMOT | 00pa30BaTEIBLHOM TPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus
O pe3yJabTara

1 Yucia v BEIYUCIICHUS

1 BeimonHATh, coueTras yYCTHbIE U IIUCBMEHHBIE IPUEMBI,
' apu(pMeTHIeCKHe IEUCTBUSI C PAllMOHATBHBIMUA YHCIIAMU

Haxonuth 3HaYeHWsS YHCIOBBIX BBIPAKCHHUH, IPUMEHSTH
12 pa3zHoOOpa3HbIe CIOCOOBI M IIPHUEMBl BBIYUCIICHUS 3HAYCHUI
' JIpPOOHBIX  BBIPAXCHUN, COACPKAIMMX OOBIKHOBEHHBIC U

NeCATUYHBIE 1po0u

[lepexomuTs OT omHOW (OpPMBI 3alUCH YHUCENT K JpYyrou
(mpeobpa3oBbIBaTh JECATUUHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OCCKOHEUHYIO
JECSITUIHYIO ApOOBk)

1.3

1.4 CpaBHUBATH U yHIOPSA0YMBATH PAllMOHAIIbHBIC YUCTIA

1.5 OxpymiATh yucna

BpINoNHATH TPUKUIKY W OILEHKY pe3yibrara BBIYMCIICHUM,
1.6 OLICHKY 3HAYCHUW YWCJIOBBIX  BBIPAKCHUW. BBINOIHATH
JNEUCTBHUS CO CTEIECHSIMH C HATyPAIbHBIMHU IMOKA3aTEISIMU




1.7

HpI/IMCHHTI) IMPU3HAKHW JCIIMMOCTH, PA3JI0KCHUC HaA MHOXUTCIINU
HaTypPaJIbHbIX YHUCCJI

1.8

Pemrate MpakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C
OTHOILLIEHHEM BEJIWYHUH, MPONOPIUOHAIBHOCTHIO  BEJIUYMH,
IPOLIECHTAMH, UHTEPIPETUPOBATH PE3YIbTAThl PELICHUS 3a]1a4 C
y4eTOM OTpPAaHUYCHHH, CBSI3aHHBIX  CO CBOMCTBaMH
paccMaTpuBaeMbIX OObEKTOB

AnreGpandecKkue BbIpaKEHUS

2.1

Hcnoap3oBarb anre6paﬂqec1<y}0 TCPMHUHOJIOTUIO U CUMBOJIUKY,
IMPUMCHATH €€ B ITPOLCCCC OCBOCHUA yqe6Horo Marcpualia

2.2

HaXOI[I/ITB 3HaA4YCHMUA 6YKBGHHBIX BBIpa)I(eHI/II;’I IIpu 3adaHHBIX
SHAYCHUAX IICPCMCHHBIX
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BrimonHaTh npeo6pa30BaHH;1 [CJI0ro BbIPAKCHUSA B MHOTI'OYJICH
IMPUBCIACHUCM HO,Z[06HI>IX ClIaracMbIX, paCKpPbITUCM CKOOOK

2.4

BpINONHAT yMHOXXEHHE OJHOWIEHA HA MHOTOWIEH U
MHOTOYJIEHa Ha MHOTOYJIEH, MPUMEHSTh (OpPMYJbl KBajpara
CyMMBI U KBaJIpara pa3HOCTH

2.5

OcymiecTBIATh PA3OKEHUE MHOTOWICHOB Ha MHOMXUTEIU C
IIOMOIIIBIO BBIHECEHUSI 3a CKOOKM OOIIEro MHOMKHUTEIS,
TPYIITAPOBKH ClIaraeMbIX, MPUMEHEHUs (POPMYIT COKpAIICHHOTO
YMHOXEHHUS

2.6

[IpumensTe mpeoOpa3oBaHUsT MHOTOUYJIEHOB JUISl  PEIICHUS
pPa3IMYHbIX 337a4 W3 MaT€MaTUKW, CMEKHBIX IPEAMETOB, U3
pEANbHOM MPAKTUKU

2.7

Hcnonb3oBarh  CBOWCTBA  CTENEHEW C  HATypajlbHBIMU
noKa3aTesisIMU JJ1 IPeoOpa3oBaHus BIPpAXKEHUN

YpaBHEHUS U HEPABEHCTBA

3.1

Pewiars nuHENHbIE YpaBHEHUS C OJHOM EPEMEHHOM, IIPUMEHSIA
IIpaBWiIa mepexoaa OT UCXOJHOIO YPaBHEHHUS K PAaBHOCUIIBHOMY
eMy. IIpoBepsTh, ABISETCS JIM YUCII0 KOPHEM YPaBHEHUS

3.2

[IpumeHsATh rpaduyeckue METONbl MPU PEIICHUH JUHEHHBIX




ypaBHEHUH U UX CUCTEM
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[lonOupars npUMEpbl Map YHUCEN, SBIAIONIMXCS PpPEIICHUEM
JUHEHHOTO YpaBHEHUS C JBYMS II€PEMEHHBIMU
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CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpaduK JIHUHEHHOrO
YPaBHEHHUS C JABYMS IE€PEMEHHBIMH; IOJIB3YSICh IpaduKoM,
IPUBOJUTH IPUMEPHI PEILICHUS YPaBHEHUS

3.5

Pemate cucrembl ABYX JIMHEMHBIX YPAaBHEHHM C JABYMs
EPEMEHHBIMH, B TOM YHCIIE TpadUieCcKu

3.6

CocTaBnATh M pemarb JMHEMHOE YPAaBHEHUE WM CHCTEMY
JMHEWHBIX YPAaBHEHUU IO YCIOBUIO 3a7a4d, UHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I1OJyYECHHBIN pe3yibTar

Koopaunars! u rpadpuku. OyHkunu

4.1

N306paxars Ha KOOPJAWHATHOMN IIPSMOU TOYKHU,
COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH,
WHTEpBaJbl,  3alHUCHIBaTh  YHUCIOBBIE  NPOMEXYTKHM  Ha
anreOpanyecKoM S3bIKE

4.2

OTrMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM
KOOpJAMHATaM

4.3

Crpouts rpaduku inuHerHbIX GyHKUUHA. Crpouth rpaduk
dymxmn y = [x|

4.4

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIUN H3BECTHBIC 3aBUCHMOCTH
MEXIy BEIUYMHAMHU: CKOPOCTh, BpPEMS, PACCTOSHHE, IICHY,
KOJTUYECTBO, CTOMMOCTh, ITPOU3BOIUTEIBLHOCTh, BpeMs, 00beM
paboThI

4.5

Haxonuts 3HaueHre GyHKIHUU 110 3HAYCHUIO €€ apTyMeHTa

4.6

[Tonumats Tpaduyueckuii crmocod MPEACTaBICHHUS W aHAIN3a
uH(popMaIm, N3BJIEKaTh U HHTEPIPETUPOBATH UHPOPMAITUIO U3
rpaduKOB peabHbIX MPOIICCCOB U 3aBUCHMOCTEH

BepostHOCTh M cTaTHCTHKA

5.1

Yutarb wuHPOpMALIMIO, MPEACTABICHHYI0 B TaOnuiax, Ha
qyarpamMMmax, MpeJCTaBlATh JaHHbIE B BUJIE TaOJUIl, CTPOUTh




nuarpamMMbl - (CTOJIOMKOBBIE (cTONOYaThie) M KPYroOBbIE) I10
MacCHBaM 3HAYCHUH

5.2

OnuceiBath U HHTCPIPCTHPOBATL PCAJIbHBIC YUCJIIOBBIC NAHHBIC,
IMPpCOCTABJIICHHBIC B Ta6J'II/IHaX, Ha Juarpammax, l“pa(bI/IKaX
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Hcnonp3oBarb JJIA OIMnCaHuA  AaHHBIX CTaTUCTHYCCKHC
XAPAKTCPUCTHUKH: CpCAHCC apI/I(bMCTI/I‘IeCKOG, MCAHMaHa,
HanOOJIbIIICe 1 HAMMEHBIIIES SHA4YCHH:A, pasMax
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Nmers mnpencraBieHWe O CIOy4allHOM HW3MEHUYMBOCTH Ha
npuMepax IeH, (U3NYEeCKUX BEIMYMH, aHTPOIOMETPHUYCCKHUX
JAHHBIX, ~ UMETb  TIPEJCTABICHUE O  CTAaTUCTUYECKOMN
YCTOMYUBOCTH

I'eomerpus

6.1

Pacno3naBars W3Y4YEHHBIE TEOMETPUYECKHE burypsi,
ONpenensTh MX B3aUMHOE  paCHOJIOKEHHE, H300paxkarhb
reoMeTpuYecKrue (PUryphl, BBIIOJIHATh YEPTEXKHU IO YCIOBHUIO
3amaun. V3MepsTh JIMHEWHBIE W YIVIOBBIE BEJIMYMHBI. Pemiars
3a/1a4M Ha BBIYUCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YITIOB

6.2

Henare TpyOyr0 OIEHKY JMHEWHBIX U YIVIOBBIX BEJIIMYUH
NpeIMETOB B pEAJIbHOM JKU3HU, pPa3MEpPOB  MPHUPOIHBIX
00BbekTOB. Pasznmuuarh pasmepbl 3TUX OOBEKTOB MO TMOPSIKY
BEITUYUHBI

6.3

CtpouTh 4epTeKr K TECOMETPUUECKUM 3a/1a4am

6.4

ITonp30BaTbCcsi  mpU3HAKaMU  PABEHCTBA  TPEYT'OJIbHUKOB,
WCIIOJIb30BaTh TMPU3HAKM W CBOMCTBA  PaBHOOEIPEHHBIX
TPEYTOJIBHUKOB ITPY PELICHUH 3a/1a4

6.5

[IpoBoAUTH JOTMYECKHE PACCYKICHHUS C MCIOJIb30BAHUEM
F€OMETPUYECKUX TEOPEM

6.6

[Tonp3oBaTbCcsi  MpU3HAKAaMU  PABEHCTBA  MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOWCTBOM  MEIHUAHbI, MPOBEACHHOW K
TUIIOTEHY3€ TMPSIMOYIOJBbHOTO TPEYTrOJIbHUKA, B PELICHUH
r€OMETPUUYECKUX 3a]1a4

6.7

OHpeI[eJ'UITB NnapajuiCJibHOCTh IIPSAMBIX C TIOMOIIBIO YIJIOB,




KOTOpple  oOpasyer ¢ HMMHM  cekymas. Omnpenensars
NapaJUIEIbHOCTh IPSIMBIX C IOMOLIBIO PABEHCTBA PACCTOSHUMI
OT TOYEK OJTHOM MPSAMOU 10 TOYEK IPYTOM NPsIMOMN

6.8 Pemate 3a1aun Ha kieTdaroit Oymare

[IpoBOIUTH BBIYMCIICHUS U HAXOAUTh YHMCIOBbIE M OyKBEHHBIE
3HAYEHUS YITIOB B TE€OMETPUUYECKHUX 3aJlayax C UCIOIb30BAaHUEM
6.9 CYMMBI VTJIOB TPEYroJbHUKOB W MHOTOYTOJbHUKOB, CBOMCTB
' yIJIOB, O0pa30BaHHBIX IMPHU MEPECEUCHUHU JIBYX MNapalIeIbHBIX

NpsMBIX ~ CeKylen. Pemare mpaktudeckue 3amadyud  Ha
HAaX0KJICHHUE YIJIOB

BiageTte MOHATHEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMETh
6.10 ONPENENITh OMCCEKTPUCY YIIa U CEPENUHHBIN MEPIEHIUKYISP
K OTPE3Ky KaK Fr€OMETPUUECKUE MECTa TOYEK

DopMyIUpOBATH OINPEICIICHUS OKPY>KHOCTH U Kpyra, XOpAbl U
6.11 IAaMETPa OKPYKHOCTH, MOJIb30BATHCS MX CBOMCTBAMH. YMETh
MPUMEHATH 3TU CBOMCTBA MPU PEUICHUM 3a]1a4

Bnagerp  1moHATMEM ~— ONMCAaHHOW  OKOJIO  TPEYroJIbHUKA
OKPY’KHOCTH, YMETh HaxoAuTh ee 1eHTp. [lonb3oBarbes
6.1 (dakTaMu O TOM, 4YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
' MEPECEKAOTC B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHbBIC
NEPHEHAUKYISIPBl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTC B

OJTHOU TOUKE

Brnagets moHsATHEM KacaTeIbHOW K OKPYKHOCTH, TIOJIB30BaThCS
6.13 TEOPEMOl O NEPHNEHIUKYISIPHOCTH KacaTellbHOWM W paauyca,
MIPOBENICHHOTO K TOYKE KaCaHUsI

6.14 ITonn3oBarscs IIpo CTEUIIIMMHU recoMETPUIYCCKUMU

HCPaBCHCTBAMH, IIOHUMATh UX HpaKTI/I‘—IeCKI/Iﬁ CMBICJI

6.15 HpOBO)II/ITB OCHOBHBIC IrCOMETPUICCKHUC IMOCTPOCHUA C

IMOMOIIBIO HUPKYIIA U JIMHEUKH

Tabmauma 11.5

[IpoBepsiembie neMeHTHI cofiepkanus (7 Kiacc)



Kon

[IpoBepseMBblil JIIEMEHT COAEPHKAHUSA

1 Uucna v BEIYUCICHUS
Jlpobu OOBIKHOBEHHBIE U ACCATHUYHBIC, MEPEXo] OT OAHON (opMbI
1.1 |3amucu npobeit k apyroil. [loHsiTHEe palMOHAIBLHOIO YKCIIA, 3alUCh,
CpaBHEHHE, YIIOPSAJOUYNBAHUE PALIMOHATIBHBIX YHCEI
12 ApudmeTnueckre ACHCTBHUS C pallMOHAIBHBIMHU YUCIaMu. Perienue
' 3a/1a4 U3 peaIbHOM MIPaKTUKH HA YacCTH, Ha IpoOu
CreneHb C HaTypaJbHbIM ITOKa3aTesIeM: ONpEJIETICHHUE,
1.3 |mpeoOpa3oBaHuEe BBIPAKEHUI Ha OCHOBE OIpPEACICHUs, 3alKCh
OOJIBIINUX YUCET
[IpouieHTHI, 3amKch NPOLIEHTOB B BHUIE IpoOM U JApoOU B BHJE
1.4 |mpouenTtoB. Tpu OCHOBHBIE 3a/1a4M HA MPOLEHTHI, PEUICHUE 3a1a4 U3
peaNbHON NPAKTUKH
15 [IpuMeHeHre TPHU3HAKOB JETUMOCTH, Pa3JIOKEHHWE Ha MHOXHUTENN
' HATYPaJIbHBIX YHACEI
16 PeanbHble 3aBUCUMOCTH, B TOM 4HCIe npsiMas M oOparHas
' IPOITOPIHOHATEHOCTH
2 AnreOpandecKkre BbIPaKCHUS
21 IlepeMeHHBIE, YKMCIOBOE 3HAUEHUE BBIPAKECHUA C MEPEMEHHOM.
' JlonmycTUMBbIE 3HAYEHUS TIEPEMEHHBIX
27 [IpencraBieHne 3aBUCUMOCTH MEKIy BEIUYMHAMH B BUJE (POPMYIIBIL.
' Boruucnenus no popmymnam
)3 [IpeoOpa3zoBanre OYKBEHHBIX BBIPAXKEHHI, TOXIECTBEHHO paBHbIC
' BBIPAKCHUS
2.4 | CBoiiCTBa CTENEHU C HATypAIbHBIM MOKa3aTeIeM
)5 Opnounensl W MHorouseHbl. CreneHb MHorousjeHa. CroxeHue,
' BbIYMTAHUE, YMHOKEHUE MHOTOUYJICHOB
@opMyIibl COKPAIIEHHOTO YMHOXXEHHS: KBajpar CyMMbl WM KBaApar
2.6  |pasHocTtu. @opmyna pa3HOCTH KBaJparoB. PaziiokeHne MHOTOUJICHOB

Ha MHOXXUTCIIN




3 YpaBHeHUs
31 VYpaBHeHHME, KOpPEHb ypaBHEHHs, MpaBuia  [peoOpa3oBaHUs
' YPaBHEHUS, PABHOCUIIbHOCTh YPaBHEHU
39 JIuHeliHOE€ ypaBHEHME C OJHOM IIEPEMEHHOW, YHUCJIO KOpHEU
' JMHENHOTO YpaBHEHUs, PEIICHNE JIMHEWHBIX YPaBHEHUN
13 CocraBiieHHe YpaBHEHHI MO YCIOBHUIO 3aJlaud. PelleHre TEeKCTOBBIX
' 3a/1a4 C TIOMOIIBIO YPaBHEHHI
3.4 |JluneliHOE ypaBHEHHE C ABYMs IEPEMEHHBIMU U €0 rpaduk
Cucrema JByX JMHEHMHBIX YpPAaBHEHMM C JBYMsI II€PEMEHHBIMU.
3.5 |Pemenue cucrem ypaBHEHMIl crocodOoM mnoacTaHoBKU. I[Ipumepsl
pElIeHUs] TEKCTOBBIX 33/1a4 C TOMOUIBIO CUCTEM YpaBHEHUIN
4 Koopaunats! u rpadpuku. OyHkumu
4.1 |KoopauHara TOYKH Ha IPSMOU
47 YucroBble NOPOMEXYTKH. PaccTosHue Mexay JAByMS TOYKAMH
' KOOPIHHATHOM TPSIMOA
43 [IpssmoyronbHas cucrema koopauHar, ocu Ox u Oy. AbGcuucca u
' OpAMHaTa TOYKH Ha KOOPJAUHATHOU MJIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHbIX (opmyrnamu. YrteHue rpadukoB
' peaabHbBIX 3aBUCUMOCTEH
4.5 |llonarue pynkumu. ['paduk Gynkumu. CBoiicTBa GyHKITUI
4.6 |Jlunetinas pyukuwms, ee rpaduk. [paduk dyaknmum y = |x|
47 I'paduueckoe pelieHre JTUHEWMHBIX YpPaBHEHUM U CUCTEM JIMHEHHBIX
' ypaBHEHUH
S BepostHOCTB M cTaTucTHKA
[IpencraBinenne naHHBIX B BUAe TaOnMil, Jauarpamm, TrpagHUKOB.
3anonHeHue Tabaull, YTEHUE U MOCTPOCHUE ArarpaMM (CTOJIOMKOBBIX
5.1 |(cTonOuarbix) U KpyroBbix). UTeHne rpavkoB peasbHbIX MPOLECCOB.

H3BneuyeHue I/IH(l)OpMaHI/II/I HU3 JuarpaMm n Ta6J'II/IH, HCIIOJIBb30BaHUEC U
HHTCpHIpPCTAlHA JAHHBIX




5.2

OnucarenpHasi CTaTUCTUKA: CpelHee apU(pMETHYECKOEe, MEIHaHa,
pa3Max, HamOoJblllee U HaUMEHbIlIEEe 3HAYE€HHs Habopa YHCIOBBIX
naHHbIX. [Ipumepsl ciiydaiiHOM M3MEHYMBOCTH

53

CnyyaiiHplli  dKCHIEpUMEHT (OMBIT) W  CIIy4ailHOE  COOBITHE.
BepostHocTh M dactoTa. Ponbh MaloOBEpOSTHBIX M TMPAKTUYCCKU
JIOCTOBEPHBIX COOBITHII B Tpupome W B oOmiectBe. MoHeTa u
UTpaJibHast KOCTh B TCOPHH BEPOSTHOCTEH
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I'pad, Bepmmna, pebpo. Cremenb BepuiuHbl. Yucino pebep u
CyMMapHas cTerneHb BepiiuH. [IperncraBienue o cBs3HOCTH Tpada.
Henu w nmknsl. Ilytm B rpadax. OO0xon rpada (SHIEpoB NyTh).
[IpencraBnenre 00 opueHTHUpOBaHHOM TIpade. Pemenue 3amad ¢
OMOIIBIO TpadoB

I'eomeTpus

6.1

Havanbnabie nonaTus reomerpun. Touka, rpsimasi, OTpe30K, Jy4d. YTOJ.
Buner ymoB. BeprukanbHble U cMeXHBIE yITibl. buccekrpuca yrna.
Jlomanas, MHOTOYTOJIBHUK. [lapannenbHOCTh U MEPIEHANKYISIPHOCTD
MPSIMBIX

6.2

Cummerpuunbie purypsl. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETPUHU.
[IprMepbl CHMMETPHUM B OKPYKAIOIIEM MHUPE

6.3

OCHOBHBIC TIOCTPOCHUA C TIOMOIIBIO IMUPKYJISI U JIMHEHKH.
TpeyronbHuk. Beicota, MenuaHna, OuccekTpuca, MX CBOMCTBA

6.4

PaBHOOeApeHHBINT M PaBHOCTOPOHHUM TpeyrodbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA

6.5

CBoiicTBa M TIpU3HAKH PAaBHOOEAPEHHOTO TpeyronbHUKa. [IpusHaku
PaBEHCTBA TPEYTOJILHUKOB

6.6

CBoiicTBa W TMpHU3HAKU TNapauieNbHbIX MpsMbeiX. CymMma yIjioB
TpEyTroJbHHUKA. BHEIIHWE yIIibl TPEYroJbHUKA

6.7

[IpssmMoyTronbHBIN TpeYrodbHUK. CBOMCTBO MEAUAHBI MTPSMOYTOJIBHOTO
TPEYTOJbHHKA, IMPOBEICHHON K TUIOTeHy3e. [Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYrONIBHBIM TPEYTOJBHUK C
yriioM B 30°

6.8

HepaBenctBa B reoMeTrpum:  HEpPABEHCTBO  TPEYIOJIbHUKA,




HEPABEHCTBO O JUIMHE JIOMAHOW, TeopeMa 0 OOJbIleM yIiie U OoJbleh
CTOpOHE TpeyrojbHuKa. [leprnenaukynsp 1 HaKJIOHHAS

6.9 FCOMeTpI/I‘K?CKOG MCCTO TOYCK. BI/ICCCKTpI/ICEl yriila u CCpG,ZIHHHBIfI
' NMCPICHIUKYIIAP K OTPE3KY KaK 'TCOMCTPHICCKHUC MCCTA TOUCK

OKpyXHOCTb M KpyI, XOpJla W AUaMEeTp, UX CBOMCTBAa. B3ammHoe
6.10 |pacnonoxeHue OKpY>KHOCTU M mpsiMoi. KacarenbHas W cekyias K
OKPYXKHOCTH

Opr}KHOCTL, BIIMCaHHAasA B  YIOJL. Bnoucannas u onmcaHHas
OKPY)XHOCTH TPCYI'OJIbHHUKA

6.11

Taomura 11.6

[IpoBepsiembie TpeOOBaHUSI K pe3yiIbTaTaM OCBOEHHUS OCHOBHOM
o0OpazoBaTebHOMN MporpaMMBbl 8 Kilacca

Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
MpoBepsieMOor | 00pa30BaTEILHOM TPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus
O pe3ysbrara

1 Yucia v BEIYUCIICHUS

Hcnonp3oBaTh HaydaldbHBIC npeacraBjJICHUA O  MHOKCCTBC
1.1 H@ﬁCTBHT@HBHLIX qyucea A CpaBHCHHA, OKPYITICHUA U

BBIYUCIICHUM, N300pakaTh JNCHUCTBUTENIbHBIC YKMCJIAa TOYKAMH Ha
KOOPAWHATHOMW MPSIMOM

[IpuMeHATh MOHSATHE apU(METUYECKOTO KBaJIPaTHOIO KOPHS,
HAXOJIUTh KBaJIpaTHbIE KOPHHU, UCMOJb3Ys MPU HEOOXOJUMOCTH
KaJbKYJIATOP,  BBIMNOIHATH  NPeoOpa3oBaHUsl  BBIPAKEHUH,

1.2

cozepKaluX KBaJgparHble KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN

13 Ucnionp30BaTh 3amucu OOJIBIINX W MAaJIbIX YUCET C ITOMOIIBIO
' NECSITUYHBIX Jpo0el u creneHel yucna 10

2 AnreOpandeckre BbIpaKEHUSI

21 [IpuMeHsITh TMOHATHE CTENEHU C [EJIbIM  [OKa3aTeseM,
' BBIMIOJIHATh ~ MPeoOpa3oBaHUsl  BBIPAKEHUM,  COJEpXKAIUX




CTCIICHU C LI CJIBIM ITIOKa3aTCJICM

2.2

BBITIOTHATE TOXIECTBEHHBIE TPEOOpa3OBaHUS PAIMOHATBHBIX
BBIPQXCHHUI HAa OCHOBE TPABWJI JICHCTBUI HAJ MHOTOWICHAMH U
anreOpanyecKuMHM JIpoOIMU

2.3

PaCKJ'IaI[LIBaTB KBa,HpaTHBIﬁ TPCXYIJICH Ha MHOKUTCIIN

2.4

[IpumeHsATh 1peoOpa3oBaHUsl BBIPAKEHUN I pEUICHUS
pPa3IMYHBIX 3a7a4 U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, W3
peanbHON NPAaKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemrare nuHenHbIE, KBaJpaTHbIE YPABHEHHS W PalMOHAJIbHBIE
YpPaBHEHMS, CBOISAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHU C
IBYMs IEPEMEHHBIMU

3.2

[IpoBomWTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUNW U CHCTEM
YpaBHEHUH, B TOM YHCIE C NPUMEHEHUEM TpaduyecKux
npencTaBieHuid (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE WIU
CUCTEMAa YpPABHEHHM PELIECHUS, €CIU HMEET, TO CKOJIbKO, M
nmpouee)

3.3

[lepexoauTs OT CJOBECHOW (QOPMYIMPOBKM 3aJauyd K €€
anredpandeckoi MOJAENIN C OMOUIBI0 COCTABIICHUS YpaBHEHUS
WM CUCTEMbl YPaBHEHUW, HTHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥l OJyYEHHBIN pe3ynbTar

3.4

[IprMeHSTh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JIsi CPABHEHWS,
OLICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOU
Y UX CUCTEMBI, JJaBaTh rpaduuecKyro WITIOCTPAIINIO MHOXKECTBA
pEILICHUN HEPABEHCTBA, CHCTEMBI HEPABEHCTB

OyHKUINUH

4.1

[ToHuMaTh ¥ UCIMOIB30BaATh (PYHKIIMOHAJIBHBIC MOHATHUS U S3BIK
(TepMUHBI,  CHUMBOJIMYECKHE  OOO3HAYEHUS),  OMPEHCIIAThH
3HaYeHUE (YHKIMU 10 3HAYCHUIO apryMeHTa, OMPEIesTh
CBOICTBa (D)YHKITUH TIO €€ TpaduKy

4.2

Crpouth rpaguku sneMeHTapHbIX (QyHKIUN BUa: Y=,y =
X




2 3 . .
X",y =X,y = [X|, onuChIBaTh CBOMCTBA YHCIOBOW (DYHKIIMH TIO
ee rpaduky

BCpOﬂTHOCTB N CTaTUCTHUKA

5.1

W3Bnekarsb U npeoOpa3oBbIBAThH uH(pOpMAIHIO,
Npe/CTaBICHHYI0 B BHUAE Talnuil, auarpamm, rpaduKos,
IPEJICTaBISATh JaHHBIE B BUE TaOIMIL, 1Uarpamm, rpadukoB

5.2

OnuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTUUYECKUX MOKa3aTeleit:
CpPeIHMX 3HAUYCHWM U Mep pacceuBaHus (pa3Max, AUCIEPCHUS U
CTaHJAapPTHOE OTKJIOHCHUE)
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HaxonuThk 9acTOThI YHCIIOBBIX 3HAYCHUN M YaCTOTHI COOBITHH, B
TOM YHCJIC I10 Pe3yJIbTaTaM U3MEpPEHUM 1 HaOIIO0IeHUN
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HaxonuTh BEpOSATHOCTH CIydalHBIX COOBITHI B OIBITax, 3Has
BEPOSITHOCTH JIEMEHTAPHBIX COOBITUM, B TOM YKCJI€ B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU

5.5

Hcnonp3oBaTh rpauueckue MOAEIU: JAEPEBO  CIy4alHOIo
DKCIIEPUMEHTA, JUArPAMMBI DUJIepa, YMCIIOBasl MpsiMast

5.6

OHCpI/IpOBaTB IIOHATUAMM. MHOXXCCTBO, IIOAMHO>KECTBO,
BBIIIOJIHATL  OII€palliii  Had  MHOXCCTBAMMU: O6’beI[I/IHeHI/I€,
MMEPECCUCHUC, JOIIOJIHCHHUC, TNIEPCUUCIIATh 3JICMCHTBI MHOKCCTB,
IMPUMCHATDH CBOMCTBA MHOYKECTB

5.7

Hcnonb3oBarh rpapuyeckoe MpeACTaBICHUE MHOXKECTB U
CBS3€M MEXIYy HUMH JUIsl OMMCAHUsI MPOILIECCOB U SIBJICHUM, B
TOM YHCIIC TIPY PEUICHUU 3a/1a4 U3 APYTUX YICOHBIX MPEAMETOB
U KypCOB

I'eomerpus

6.1

Pacno3naBate OCHOBHEBIE BUJbl YCTBIPCXYTOJIBHUKOB, HX
DJICMCHTHBI, IIOJB30BAaThCA HX CBOMCTBaMHU IIpu  PCUHICHHU
reOMCTPHUICCKUX 3ada4d

6.2

[TpumensAThL CBOWCTBA TOYKU IepeceyeHust MeIuaH
TpeyrojibHUKa (IIEHTPa MaccC) B PEIICHUM 3a]1a4

6.3

BJ'Ia,Z[CTI) IHOHATHEM CpC,Z[HCﬁ JIMHHUU TPCYTOJIbHUKA U TparCunu,




IPUMEHSTh UX CBOWCTBA MPU PEUIEHUN T€OMETPUUECKUX 3a]1a4.
[Tomb3oBatecst  Teopemon  Pameca U TEOpeMoOM O
MPOMOPUAOHAIBHBIX OTPE3KaX, MPUMEHITh WX JJISI PEIICHUS
MPAKTUYECKUX 3a7a4

6.4 [IprMeHATh TPH3HAKK TMOMOOHMS TPEYrOJbHUKOB B PEIICHUH
' reOMETPUYCCKUX 337124

ITons3zoBarbest  TeopeMoit  Iludaropa  mns pemieHus
FEOMETPUYECKUX U MpakTUyeckux  3agad.  CTpouTh
6.5 MAaTEMaTUYECKyl0  MOJEIb B  NPAKTUYECKHMX  3aJa4ax,
CaMOCTOSITENIBHO JEJaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIINE
JUTUHBI

Brnaners moHSATUSIMU CHHYCA, KOCMHYyCa W TaHT€HCa OCTPOIO
6.6 yIia MpAMOYTOJbHOrO TpeyroiibHuKa. llomb3oBarbcsa sThmu
MOHATUSIMU JJISl PEIICHUS TPAKTUUECKUX 3a/1a4

Brruucnars (pa3iuuHbIME CIOCO0AMM) TUIOMIAAL TPEYTOJbHHUKA
6.7 W TUIOIIAQAd  MHOTOYTOJIbHBIX  Quryp (MmOJaB3ysich, T/E
' HEOOXOJUMO,  KaJbKylIsaTopoMm). [IpuMeHsTH  TOJy4eHHBIE

YMCHHU B ITPAKTUYCCKHUX 3aJa4ax

Bnagetp TOHATHMSMM BIHMCAHHOTO UM IEHTPAIBHOTO YIIIA,
6.8 WCMOJIb30BATh TE€OPEMBbI O BIUCAHHBIX yIVIaX, yIJIaxX MEXIy
' XopaaMu (CEeKyIIMMH) W YIJIe MEXIy KacaTelIbHOW M XOpaoH

IIPY PELICHUU T€OMETPUUYECKUX 3a/1a4

Bnanets MTOHATUEM ONMCAHHOTO YETHIPEXYTOJIbHUKA,
6.9 IIPUMEHATh CBOMCTBA ONMCAHHOIO YETBIPEXYIOJbHUKA IIPU
peLICHUY 3a1a4

[IpuMeHATh TIOJNIyYCHHBIC 3HAHHWS HAa TMPAKTUKE - CTPOUTH
MaTeMaTHYeCKUe MOMACIHM JUJIsS 3aJad peaJbHOW JKU3HH |
6.10 MPOBOJIUTh COOTBETCTBYIOIME BBIYMCICHUS C TPUMEHEHHEM
MoIo0ousi M TPUTOHOMETPUH (MOJIB3YSICh, TNE€ HEOOXOAMMO,
KQJIbKYJISITOPOM )

Tabmuua 11.7

[IpoBepsiemble 3MEMEHTBI coepKaHus (8 Kacc)



Kon

[IpoBepsieMblii 3IEMEHT COiepKAHUS

1 Uucna v BEIYUCICHUS
11 KBanpartusiit koperb u3 yncia. [lonstiue 00 nppalmoHaIbHOM YHUCIE.
' Hecaruunble MpUOIMKEHUS UPPALMOHATIBHBIX YUCE
CaoiicTBa apu(PMETHICCKUX KBAAPATHBIX KOPHEH M MX MPUMEHEHHE K
1.2 |mpeoOpa3oBaHUI0  YHCIOBBIX  BBIPAXEHUW U BBIYHCICHUSIM.
JIeCTBUTENBHBIC YHCIIA
13 Crenensp C HenbIM MoKasaTeneM U ee cBovicTBa. CTaHmapTHas 3amuch
' qrcna
2 AnreOpandeckue BbIPaKEHHUSI
21 KBagparHblii TpexusieH, pa3jIOKEHHE KBAJPATHOIO TPEXUWIEHa Ha
' MHOKHUTEIH
2.2 | Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO alireOpanyeckoil 1podu
)3 CnoxeHue, BbIYMTAHUE, YMHOXKEHHE, JEJIEHHE alreOpanyecKkux
' apoOeit
2.4 | PanuoHanbHBIC BRIPAKEHUS U UX MPEeoOpa3oBaHUE
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBanparHoe ypaBHeHue, GopMysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 |PemeHue ypaBHEHU, CBOASIIMNXCS K JIMHEHHBIM U KBaJAPATHBIM
3.3 |IIpocteiimme ApoOHO-pallMOHATBHBIC YPaBHEHUS
I'paduueckas uHTEpripeTanysi ypaBHEHUN C JIByMsI IEPEMEHHBIMH U
3.4 |cucTeM JIMHEMHBIX YpaBHEHUW C ABYMs IepeMeHHbIMHU. [Ipumepsbl
pelIeHus CUCTEM HEeJTMHEWHBIX YPaBHEHUM C JIByMs IEPEMEHHBIMU
3.5 |PemieHue TEKCTOBBIX 3a/1a4 alnre0Opandeckum Crocooom
3.6 |YucioBble HEPABEHCTBA U UX CBOMCTBA
3.7 |HepaBeHCTBO C OJJHOI IEpEMEHHON




3.8

PaBHOCHIIBHOCTH HCPABCHCTB

3.9 |JluHeliHbIe HEPABEHCTBA C OJHOM MEPEMEHHOM

3.10 |Cucrembl TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
4 OyHKIUU

41 [Tonsitue dynkuuu. O6IaCTh ONMPEAETICHUS] U MHOKECTBO 3HAYCHUM
' ¢dyukiuu. CriocoObl 3aanus QyHKIUN

4.2 |I'paduk dhyakuuu. YteHue cBOMCTB QyHKINU 1O €€ Tpaduky

4.3  |IIpumepsl rpadukoB GyHKIUH, OTpaKAIOUIUX PEATIbHBIE MPOIIECCHI

44 @DYHKIMH, ONUCHIBAIOLIME NPAMYIO U OOpaTHYO MPOMOPIUOHATBHBIE
' 3aBUCHMOCTH, MX Irpaduku

_2 U3

45 |OyHKIMUY =X,y =X

4.6 |Oynkuum y=+x,y=|x|

4.7  |T'paduueckoe pelieHue ypaBHEHUI U CUCTEM YpaBHEHUI
5 BepostHOCTB M cTaTHCTHKA

5.1 |IIpexacraBieHne JaHHBIX B BUE TAOIHII, TUarpaMm, rpapuKoB

59 MHOX€eCTBO, AJIEMEHT MHOKECTBa, MOAMHOXECTBO. Omnepauuu HaJ
' MHOXXeCTBaMU: 00bEIUHEHHE, NTEPECECUCHHE, TOTIOTHEHUE

53 CrolicTBa omepanuid HaJ MHOXECTBAMHU: IEPEMECTUTEIBHOE,
' COYeTaTeNbHOE, PACTPEAEIUTENILHOE, BKIIIOUEHUS

54 Hcnonp3oBanue rpaduyeckoro MpeACTaBICHUs MHOXKECTB s
' OMKCaHUS peAIbHBIX MPOLECCOB U SIBJICHUH, PU PEIICHUH 3a7ay.

55 N3smepenne paccenBanus JaHHbIX. Jlucnepcuss W CTaHIApTHOE
' OTKJIOHEHHE YHCIIOBBIX HaOOpoB. J[narpamMmMa paccenBaHus

DneMeHTapHbIe COOBITUSL CllydailHOTo ombITa. CiyyaliHble COOBITHS.
BepostHocTn COOBITHIA. OnbIThI c PaBHOBO3MOKHBIMU
5.6 |anemeHTapHbIMH cOObITUAMU. CnyyaiiHbli BbpIOOp. CBS3b MeEXIY

MaJOBEPOSTHBIMU M TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSAMH B
npupojie, oOLIECTBE U HayKe




Hepeso. CBoOMCTBa IepEBbEB: €AMHCTBEHHOCTh MyTH, CYIIIECTBOBAHUE

5.7 |BUCSYEN BEPIIWHBI, CBI3b MEXKIY YUCIOM BEPILIMH U YUCIOM pedep.
[IpaBuno ymuoxenus. Pemenue 3aa4 ¢ moMoribio rpagos
[IpotuBomnonoxusie coObITHs. Juarpamma Ditnepa. O0benuHeHNE U

5.8 |mepeceyenue coObiThii. HecoBmecTHble coObiTus. Dopmyna
CJIOYKEHUSI BEPOATHOCTEN

59 VYcnoBHas BeposTHOCTh. [IpaBuno ymHOxkeHusa. HeszaBucumbie

' COOBITHS
IIpencrasienue dKcniepuMeHTa B BHUJE AcpeBa. PemieHue 3amad Ha

5.10 |HaxoxIeHHE BEpPOATHOCTEH C IIOMOINBIO J€peBa  CIy4ailHOIro

AKCIIEPUMEHTA, Auarpamm Jiliepa
6 I'eomerpus

6.1 |Yerpipexyrompauku. [lapamnenorpaMm, ero npu3Haku U CBOMCTBA

6.2 |[IpsMoyronbHUK, pOMO, KBaJpAT, X MPU3HAKU U CBOICTBA

6.3 Tpanemnusi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA W MPHU3HAKHU.

' [IpssmoyronbHas Tpaneuus
6.4 Meton ynBoeHuss menuanbl. lleHTpanbHas cummetrpus. Teopema
' daneca 1 TeopeMa 0 IPONOPLHUOHAIBHBIX OTPE3KaAX
6.5 Cpeanue JmMHHMM TpeyrosibHMKa U Tpameuud. LleHTp Macc
' TPEyroJbHHUKa
[lonobue TpeyronbHUKOB, Ko3pduuueHt mnoxodus. IlpusHaku
6.6 |momobus TpeyroibHUKOB. [IpuMeHeHue mMOMOOMS TIpPU pEHICHUU
MPaKTUYECKHUX 3a7a4
6.7 @opMysbl 1S TUIOLIAAN TPEYrojibHUKA, MapajuiesiorpaMma, poMOa u
' Tparenun

6. CpoiictBa  muomianei  reomerpuueckux  guryp.  OTHoleHHe
' TUIOIIaIel MOAOOHBIX (BHUTYD

6.9 Brruncnenne mniomane TPEyroabHUKOB M MHOTOYTOJIBHUKOB Ha
' KJIeTYaToi Oymare

6.10 |Teopema IIudaropa. [Ipumenenue Teopemsl [Iudaropa npu pemeHnun




IMPAaKTHYCCKUX 3aaa4

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro ymia MOpsSIMOYTOJIbHOTO
6.11 |TpeyronbHuka. OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue GyHkiuu yriioB B 30°, 45° u 60°

Bnoucannueie un HOCHTPAJBbHBIC VYITIBI, YI'OJI MCKIY KacaTeJIbHOU U

6.12
XOPAOH. YIIIbI MEXIY XOpJAaMU U CEKYIIUMHU

6.13 |BnucaHHbIE 1 OMCAHHBIE YETHIPEXYTOJIbHUKH

6.14 B3zaumMHOoe  pacnonoxkeHue ~— OByX — OKpyxkHocteuh.  Kacanwue
' oKpyxHOCTeil. OOIIue KacaTeabHbIE K IByM OKPY>KHOCTSIM
Tabnuma 11.8
[IpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
o0pazoBaresbHOM nporpamMmmel (9 kiacc)
Kon [IpoBepsiemMble TPEIMETHBIE PE3YIBTATH OCBOCHMSI OCHOBHOM

poBepsieMor | 00pa30BaTEILHON TPOrpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus
0 pe3ynbrara

1 Yuciia v BEIYUCIIEHUS

i1 CpaBHuBaTh W YIOPSJOYMBATH  pAIlMOHAJIBHBIE W
' UppaIMOHAIbHBIC YHCITa

Boinonusate  apudmMeTrnyeckue ACHCTBUS C  PAIMOHAIBHBIMU
1.2 YUCJIAMH, COUYETasi YCTHHIE U TMCbMEHHBIE IPUEMBI, BBIITOIHATH
BBIUKCIJIEHUS C UPPALMOHAIBHBIMA YACIAMU

HaXOI[I/ITB 3HAQUCHHUS CTENEHEN C OCeJIbIMHM IIOKA3aTC/IsIMH U

L3 KOPHEH, BBIYUCIIATH 3HAYEHHUSI YACIIOBBIX BBIPAKCHUN
L4 OkpyrsaTh )leI‘/JICTBI/ITe\J‘IBHBIC YUCJa, BBIOJIHATH HE)I/IKI/I)IKy
pe3yJIbTara BbIYUCICHNUM, OLIEHKY YHACIIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
)1 Pemrate nuHENHBIE W KBaApATHBIE YPAaBHEHHWs, YPaBHEHMS,

CBOMSAIIMECS K HHUM, HpOCTedIue ApoOHO-palMoHaIbHbIE




ypaBHEHUS

2.2

Pemarb cucTteMbl JBYX JIMHEWHBIX YpaBHEHUH C JIByMs
NEPEeMEHHBIMU M CUCTEMBI JIByX YpPaBHEHHUM, B KOTOPBIX OJHO
ypaBHEHUE HE SIBISICTCS JIMHEUHBIM

2.3

Pemarh TekcTOBbIE 3ajlaud  anreOpauvyeckuM CIocoOooM ¢
MOMOIIBI0O COCTABJICHHS ypaBHEHUS WM CHUCTEMbI JABYX
ypaBHEHUH C IByMS IEPEMEHHBIMU

2.4

[IpoBoauThL MpOCTEHIINE HCCIACAOBAHUSA YPAaBHEHUH M CHUCTEM
ypaBHEHHM, B TOM 4YHCIE C TMPUMEHEHHEeM TpadruuecKux
npeacTaBiIeHU  (Hampumep, yCTaHaBIMBaTh, HUMEET JIH
ypaBHEHUE WM CUCTEMa YPaBHEHUW PEIICHUSI, €CIM UMEET, TO
CKOJIBKO)

2.5

Pemate nuHEMHBIC HCPABCHCTBA, KBAaAPATHBIC HCPABCHCTBA,
I/1306pa)KaTI) pCUICHUC HCPABCHCTB Ha YHUCIIOBOM prIMOﬁ,
3alMMCBhIBATh PCHICHUC C ITOMOIIBIO CMMBOJIOB

2.6

Pemare cucTteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTFOYAIOIIE KBAJIpaTHOE HEPABEHCTBO, M300pakaTh PCIICHHE
CHCTEMBl HEPABECHCTB Ha YHCIOBOW MPSMOM, 3alUCHIBATH
pEIICHUE C MOMOIIBIO CUMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 3a7a4

DOyHKIMU

3.1

Pacno3naBarh ¢QyHKUMM UM3y4eHHBIX BHUAOB. I[loka3biBaTh
CXEMaTUYECKH PACIIOJIOKEHUE HAa KOOPAMHATHOW IUIOCKOCTH

k
rpadukoB pyHkuuid Buga: y =kx,y=kx +b, ¥ = A ax’ +

bx + ¢ B 3aBUCUMOCTH OT 3Hau€HHA KOADPUIIMEHTOB,
OTHCHIBATh CBOMCTBA (DYHKITUN

3.2

[Toka3piBaTh CXEMaTUYECKH PACIIOJNIOKEHUE HA KOOPIAMHATHOU

iockoctd rpadukoB (QyHKUMA BUIa y=\/;, y = |x| u

OMKCHIBATh CBOMCTBA (DYHKIIUI

3.3

CrpouTth U U300paxkaTh cXxeMaTuuecku rpaduku KBaJApaTUUHBIX
(GyHKIUH, OMUCHIBATH CBOMCTBA KBAIPATUUHBIX (DYHKIMHA MO UX




rpadukam
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Pacnio3naBarh  kBajgparuuHyro  GyHKIMIO 10  (opmyre,
IPUBOJUTH TPUMEPHI KBaJIpaTUUHbIX (PYHKIMH W3 peanbHON
KU3HU, (PU3UKH, TEOMETPUU

Apudmernueckas 1 reoMeTpuuecKas Iporpeccuu

4.1

Pacnio3naBarp apu(hMeTHIECKYIO 151 re€OMETPUUYECKYIO
IIPOrPECCUU IIPH PA3HBIX COCO0AX 3adaHUs

4.2

BBINONHATH BBIYKCIACHUS € UCIOIB30BaHHEM (OPMYIT N-TO
yieHa apu@MeTHyecKod ¢ TEOMETPUYECKON MpOrpeccui,
CYMMBI [IEPBBIX N YJICHOB

4.3

N3o0paxkaTh  WieHBl  MOCJIEAOBATEILHOCTM  TOYKAMU  Ha
KOOPJAMHATHOM IIOCKOCTH

4.4

Pematp 3a/1a4u, CBSI3aHHBIC c YU CJIOBBIMU
MOCJIEI0BAaTENbHOCTSIMU, B TOM YHCIIE 3aJayd U3 peaJbHOU
KU3HU (C  HCIOJB30BAHUEM  KaJbKyIATOpa, LU(PPOBBIX
TEXHOJIOTUH)

BeposiTHOCTB M cTatucTrKa

5.1

N3Bnekarp U peoOpa3oBLIBATH uH(dOpMaIHIo,
MPEICTABICHHYI0 B Pa3MYHBIX HCTOUYHWUKAX B BHJIE TaOIHII,
auarpamm, TpaduKoB, TPEACTABIATh JAHHBIE B BUIE TaOHII,
auarpaMm, rpaukoB

5.2

Pemiate 3amauum opraHU30BaHHBIM TEpeOOPOM BaApPUAHTOB, a
TaKXe C UCIOJIb30BaHWEM KOMOWHATOPHBIX MTPAaBUJ U METO/IOB
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Hcnonp30oBarh omucareIbHbIC XapaKTEPUCTUKHA JUISI MAacCCUBOB
YHCIIOBBIX JAHHBIX, B TOM YHCJE CPEIHUEC 3HAYCHHS U MEpPbI
pacceuBaHUs

5.4

HaxonuTh 4acTOTHI 3HAYEHUH U YaCTOTHI COOBLITHSI, B TOM YHCIIE
MOJIB3YSCh  pe3yabTaTaMH  TPOBEICHHBIX  HM3MEPCHUH U
HaOJTIOIEHUI

5.5

HaxonuTe BepOATHOCTH CIIy4allHBIX COOBITUH B H3YYEHHBIX
ONbITaXx, B TOM 4YHCJIE B ONBITAX C PABHOBO3MOXKHBIMU




AIIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX MCIBITAHUN 10 TIEPBOTO
ycrexa, B cepusix ucnblTanuii bepuymiu

5.6

Nmers mpencraBiieHHE O  CIYyYallHOM BEJIMYMHE W O
pacnpeesicHur BEPOITHOCTEM

5.7

HNmetsn NpeacTaBJICHUC O 3aKOHC OONBIINX YHCET KaK o
IMPOABJICHUN 3aKOHOMCPHOCTH B cnyqaf/iHoﬁ U3MCHYHUBOCTH U O
POJIH 3aKOHA OOJIBIIINX YHCET B IIpupoac u O6HI€CTBC

I'eomeTpus

6.1

3HaTh TPUTOHOMETpUUECKHUE (DYHKIIMU OCTPBIX YIIIOB, HAXOAUTH
C UX TIOMOIIBIO Ppa3IMYHBIC DBJIEMEHTHl MPSAMOYTOJIHHOTO
TpeyroiibHUKa (''pelieHne MpsIMOYTOJIbHBIX TPEYrOJIbHUKOB'").
Haxomuth (¢ MOMONIBIO KalbKYJISATOpa) JUIMHBI W YIIBI IS
HETAOJIMYHBIX 3HAYCHU I

6.2

IToap30BarbCs (bOpMy.]'IaMI/I IMPUBCOCHUA )51 OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXICCTBOM JJIA HaXO0XICHU
COOTHOIIICHUM MCXKAY TPUTOHOMCTPUYICCKHUMH BCINYNHAMU

6.3

Hcnonb30Barh TEOpEMBbI CHHYCOB M KOCUHYCOB JJISI HAXO0XKICHUS
Pa3IUYHbIX AJIIEMEHTOB TPEYTOJIbHHUKA ("pemenue
TPEYTOJIbHUKOB"), IIPUMEHSATH 150. npu peleHnu
reOMETPUYECKHX 3a7a4

6.4

Bnanerts MOHATUSIMU npeoOpa3zoBaHus noo0us,
COOTBETCTBEHHBIX 3J€MEHTOB MOJ00HBIX (uryp. Ilonbp3zoBarbcs
CBOMCTBaMHU MOAOOUS MPOU3BOJBHBIX (PUTYP, YMETh BBIYUCIATH
JUIMHBI W HAXOAWTh YN y TMomoOHbIX ¢(uryp. IlpumensarTs
CBOMCTBA MOAOOMS B MPAKTHUECKUX 3a/1a4ax. YMETh MPUBOAHTD
npuMepbl TOJOOHBIX PUTYDP B OKPYKAIOIIEM MUPE

6.5

[Tonb3oBaTbcst TeOpeMaMH O MPOU3BEICHUU OTPE3KOB XOpA, O
MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJipaTe KacaTeJIbHOU

6.6

[Tonp30BaTbCsi BEKTOpaMH, MOHUMATh HX T€OMETPUUYECKHU U
bu3uYecKuil  CMBICJ,  TOPUMEHATh HUX B PEIICHUH
TreOMETPUYECKUX U (pusnueckux 3amaad. [IpuMeHsTh ckajasipHOE
IPOU3BE/ICHUE BEKTOPOB JJIsI HAXOKICHHUS JJIUH U YITIOB




ITonap30BarbCs MCTOAOM KOOpAHMHAT Ha IIIIOCKOCTH, IIPUMCHIATH
€T0 B pCHICHHUH I'COMCTPUYCCKHUX U ITPAKTUYCCKUX 3a1a4

6.7

Brnaners MOHATUAMH TPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI
OKPY’XKHOCTH, JJIMHBI JOYyTW OKPY)KHOCTH M PaJHAHHOU MEPbI
yriia, yMETbh BBIYUCIATH IO Kpyra M €ro 4YacTew.

6.8

IIprMeHATh ONy4YEeHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax

Haxonuth ocu wiaM UEHTPHl CUMMETpuu (uryp, IpUMEHATH

6.9
ABHIKCHUS IIJIOCKOCTH B ITPOCTCUIIHNX CIIYHaAAX

[IpuMeHATh MOJIyYCHHBIC 3HAHMS HA IPAKTUKE - CTPOUTH
MaTeMaTH4eCKUe MOAENH JUIsl 3a4ad PEeajbHOM KU3HH U
6.10 IPOBOANTH COOTBETCTBYIOIME BBIUYMCICHUS C IPUMEHEHUEM
Moo0MsT U TPUTOHOMETPUYECKUX (DYHKUUN (ITOJIB3YACh, TIE
HE00X0IUMO, KaJbKYJISATOPOM)

Tabmuma 11.9

[IpoBepsiembie 3MeMEHTHI cofepkanus (9 kaacc)

Kon [IpoBepsieMblii JIEMEHT COAECPKAHUS

1 Yucia v BEIYUCIICHUS

11 PanmonanbsHple 4mcna, UppalMOHANBHBIE YHCIA, KOHEYHBIE U
' OECKOHEUYHbIE JECATUYHBIE IpOOU

MHOXECTBO JCUCTBUTCIBHBIX YHCEJI, JCHMCTBUTCIbHBIC YMCIIa Kak
12 OCCKOHEUHBbIC  JeCATHYHBbIE  JapoOu. B3auMHO  OIHO3HAYHOE

COOTBETCTBUE MEXIYy MHOXECTBOM JICHCTBUTEIIBHBIX YHCEN W
KOOpAMHATHOMN npsiMoi. CpaBHEHUE NEHCTBUTEIBHBIX YHCEIT

1.3 |ApudmeTndeckue AEUCTBUSI C IEUCTBUTEILHBIMUA YHUCIAMHU

N3mepenusi,  npuOnkeHusi,  OIEHKH.  Pa3mepsl  OOBEKTOB
OKPYKaIOIIEr0 MHpA, JIUTEILHOCTh MPOILIECCOB B OKPYKAIOIIEM
mupe. [IpubnmmkeHHoe 3HaYCHUE BETMYUHBI, TOYHOCTH MPUOIMKEHUS.

1.4

Oxkpyriienue uucen. [Ipukuaka v olieHKa pe3yJabTaToB BRIYUCICHUM

2 VYpaBHEHUS U HEPABEHCTBA




2.1

YpaBHEHUS ¢ OOHOU IEPEMEHHOMN

JluneriHOe ypaBHeHHE. PemieHue ypaBHEHHWH, CBOIAIIMXCS K

2.2 .
JIMHEHHBIM

73 KBagparnoe ypaBHeHue. PemeHne ypaBHEHHH, CBOISIIMXCA K
' KBaJIPaTHEIM

24 bukBanparHoe ypaBHeHue. [IpumMepsl pelienns ypaBHEHUN TPETbEN U
' YETBEPTOM CTENEHEN PA3JIOKEHUEM Ha MHOKUATEIIN

2.5 |Pemenue qpoOHO-palliOHANBHBIX YPABHEHHIM

2.6 |CucrteMbl ypaBHEHUN

2.7 |YpaBHEHHE C ABYMs IEPEMEHHBIMU U €0 rpaPuK

2.8 |Pemenne cucteM AByX JMHEWHBIX YPABHEHUN C IByMS IIEPEMEHHBIMU

29 Pemrenne cucreMm nByX ypaBHEHHH, OOHO M3 KOTOPBIX JMHEHHOE, a
' JPYTOE - BTOPOM CTEIIEHH

5 10 I'paduueckas wuHTEpHpeTalMsi CUCTEMbl YpaBHEHUH C JAByMs
' epEeMEHHBIMH

2.11 |Pemenue TeKCTOBBIX 3ajJ1a4 anreOpandeckKuM CIocooom

2.12  |YwucmoBble HEPABEHCTBA U UX CBOMCTBA

2.13 |PemeHne TMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOU

2.14 |PemeHue cucTeM JTMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOMN

2.15 |KBaaparHble HEpaBEHCTBA

5 16 I'paduueckas mHTEpHpeTanusi HEPABEHCTB U CHCTEM HEPABEHCTB C
' IBYMs IIEPEMEHHBIMU
3 OyHKIUU

31 KBagpatnunas ¢Qynkums, ee rpaduk u cBoiictBa. [lapabomna,
' KOOPAMHATHI BEPIIMHBI TapadoJibl, 0Cb CHMMETPHUH MapadoJIbl

3.2 |I'paduku ¢pynxuuit y = kx, y = kx + b u ux cBoiictsa




) — 3 o
3.3 |I'paduxu Gpynxuuii ¥ = > ¥ =X M uX CBOiiCTRA
3.4 |Tpapuxu pynkumii y =+ X,y = |x| n ux cBoiicTa
4 YuciioBbIe NOCIEN0BATEIBHOCTH
Omnpenenenre 1 cnocoObl 33aHNsT YUCIOBBIX MOCIEI0BATEILHOCTEH.
4.1 |3amaHue TOCNEAOBAaTENBbHOCTH  pPEKyppeHTHOHM  (GopMylIod U
(dopMmyInoi n-ro uiaeHa
49 Apudpmernueckas IIPOIPECCHS. DopMyIIbl n-ro YyjeHa
' apu(pMETUYECKOMN MPOTrpeCcCrun, CyMMbI IEPBBIX N YWIECHOB
43 I'eomeTpuueckas nporpeccusi. POpMyIIbl N-TO WieHa T€OMETPUUECKON
' IIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB
N300paxkeHne  4iIE€HOB  apU(PMETHUECKOM M  T€OMETPUYECKOU
4.4 |mporpeccuid TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN U
AKCIIOHEHIUAJIBHBINA POCT
4.5 | CioxHbIE NPOLEHTHI
5 BepostHOCTB M cTaTHCTHKA
[IpencraBineHue JaHHBIX B BUAe TaOdMl, auarpamm, rpaguKoB,
5.1 |uHTepnperanus JaHHBIX. YTeHHE M MOCTpOEHHE TAONHUII, JUarpamm,
rpauKoB MO peasIbHbIM JTaHHBIM
5.2 |IlepecranoBku u pakTopra
5.3 |CoueTaHus U YUCIO COYETAHUN
5.4 Tpeyronpauk Ilackama. Pemenue 3amad ¢ HCHOJIB30BAHUEM
' KOMOMHATOPHKH
55 I'eomeTpuueckast BepoaTHOCTh. CiydaliHbIN BEIOOP TOUKH U3 (PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH
5.6 |Hcnerranue. Yenex u Heynada. Cepus UCIIBITAHUE 10 IEPBOTO ycIexa
57 Cepus wucneitanuii bepuHymiu. BeposiTHocTH cOOBITUH B cepuu
' ucneiTannii bepHym
5.8 |CnyuaiiHasg BEJIMYMHA U paclpeaeICHUE BEPOSITHOCTEN




MaremaTndeckoe OXKHAAHHUEC u AUCIICPCHAL. HpI/IMepLI

5.9 |mareMaTH4ecKOro OKHJIaHMS KaK TEOPETHUYECKOTO CPETHETO 3HAUCHUS
BEJIMYMHBI
510 MareMatnyeckoe OXHIAHUE WU JUCHEPCUS] CIyYallHOM BEJIMYHMHBI
' "4HCII0 YCIIEXOB B CEpuM UcnbITanuii bepaymim"
[lonsitue o 3akoHe OonbplIUX 4yucen. M3mepeHnue BeposiTHOCTEH ¢
5.11 |nomomipio 4yactoT. Ponb W 3HaueHWe 3akoHa OOJBIIMX YHCEN B
IpHUpojie U 00IIEeCTBE
6 I'eomerpus
6.1 Cunyc, xocuHyc, Tanreic ymioB or 0 nmo 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOKIECTBO. POPMYJIbI TPUBEICHUS
Pemienne TpeyronbHukoB. TeopemMa KOCUHYCOB M T€OpEMa CHHYCOB.
6.2 |Pemenume mNpakTUYECKUX 3aJad C HCIOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMBI CUHYCOB
6.3 |IIpeoOpa3zoBanue nonoous. [logo6re coOTBETCTBEHHBIX IJIEMEHTOB
6.4 Teopema 0 nMpou3BeACHUN OTPE3KOB XOPJI, TEOPEMbBI O MPOU3BEIACHUN
' OTPE3KOB CEKYIIHUX, TeOpeMa O KBaJipaTe KacareabHOU
Bektop, mnuHa (MOIynab) BEKTOpa, COHAMPABICHHBIE BEKTOPBI,
6.5 MPOTUBOMIOJIOKHO ~ HAIPABJICHHbIC  BEKTOPBI,  KOJUIMHEAPHOCTh
' BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpallid HaJ BEKTOpPaAMH.
PaznoxeHue BeKTOpa Mo JByM HEKOJUTMHEAPHBIM BEKTOPaM
6.6 Koopaunater Bektopa. CkalisipHOE  NPOU3BENCHUE  BEKTOPOB,
' IPUMEHEHHUE /IS HAXOXKICHUSI IJTUH U YIJIOB
JlexkapTOoBbl KOOpPJAWMHATBI HAa IUIOCKOCTH. YPaBHEHUsS MNPSIMOU H
6.7 |OKPYXHOCTU B KOOpJMHATAX, NIEPECEUCHUE OKPYKHOCTEH U MPSIMBIX.
Meton KOOpJIMHAT U €ro MPUMEHEHUE
6.8 |IIpaBHUIBEHBIE MHOTOYTOJIEHUKH
6.9 Jnuua okpyxHoctu. IpamycHas uw paguaHHas Mepa  yIia,
' BBIYMCIICHUE JIJTUH AYT OKPY>KHOCTEMN
6.10 |Ilmomanp Kpyra, CEKTOpa, CErMEHTa




JIBUKEHUsT TUIOCKOCTU U BHYTPEHHUE CUMMeETpuu  (Guryp

6.11
(anemenTapHsbie npeactannenus). [lapamiensuerit nepenoc. [loBopot

146.9. [ns npoBeAcHUST OCHOBHOTO TOCYAapCTBEHHOIO JK3aMEHa IO
Matemaruke (maimee - OI'D mo wmareMaTuke) MCHONB3YeTCS IEpeyeHb
(kopudukaTop) MpoBepsieMbIX TpeOOBaHUN K pe3ylbTaraM OCBOEHHUSI OCHOBHOM
00pa30BaTeIbHON TPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS W AIIEMEHTOB
COIEPIKAHHUSL.

Taomura 11.10

[TpoBepsiembie Ha OI'D mo Maremaruke TpeOOBaHUS
K pe3y/IbTaraM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHMUsI

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJibTaTaM
IIPOBEPSEMOT | OCBOEHHUS OCHOBHOM 00pa30oBaTelIbHON IPOrpaMMbl OCHOBHOTO
0 TpeboBaHUs oO1ero oopazoBanusi Ha ocHoBe DI'OC

1 YMeHue onepupoBarh IMOHATUAMUA: MHOXKECTBO, IIOAMHOXKECTBO,
omepanuyd  HaJx  MHOXECTBAMH; YMEHHE  OIEpPUPOBATH
HNOHATUAMU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, IPUMEHITh UX
NpU pELICHUWU 3a/a4; YMEHHE HCIONb30BaTh rpaduyeckoe
MIPEACTABIEHUE MHOXKECTB ISl ONMCAHUs PEATIBHBIX IPOLECCOB
U SIBJICHUH, IIPU PEIICHUH 3a7a4 U3 JPYTHX y4eOHBIX PEAMETOB

2 YMeHHEe omnepupoBaTh MOHATUAMM: ONPENEIICHHE, AKCHOMA,
TEOpEMa, NOKa3aTebCTBO; YMEHHUE PACIO3HABATh MCTUHHBIE U
JIOKHBIE BBICKA3bIBAHUS, IPUBOJIUTH IIPUMEPBHI U
KOHTPIPUMEPBL, CTPOUTh  BBICKA3bIBAHUS U  OTPULIAHUS
BBICKa3bIBaHU

3 YMeHHne omepupoBarTh IMOHATHSMH: HATypajdbHOE YHUCIIO,
IIPOCTOE M COCTaBHOE YHWCIO, JEIUMOCTh HATypalbHBIX YHCET,
MPU3HAKK  JCIUMOCTH, II€JI0€ YHCIO, MOMYJIb 4YHCIA,
OOBIKHOBEHHAs ApO0b U JecAaThudHas ApoOb, CTAaHAAPTHBIN BUT
YuCiia, pPAlMOHAIBHOE YHWCIO, UWPPANUOHATIBLHOE  YHUCIIO,
apu(pMETHIECKU KBaJpPaTHBIA KOPEHb;, YMEHUE BBITIOIHAITH
JACHCTBHUSL C YHUCIaMH, CPaBHUBATh W YHOPSAJOYMBATH 4YHCIIA,




NPEACTABIATh YHWCJIA Ha KOOPAWHATHOM MPSIMOM, OKPYIVISTH
YyClia, yMEHHWE JeaTh MNPUKUAKY W OLEHKY pe3yJbrara
BBIYUCIICHUM

YMeHue ornepupoBaTh IOHSATHUSIMHU: CTEIEHb C  1EJbIM
IIOKa3areJieM, apupMETHICCKUIA KBaJIpaTHBIK ~ KOPCHb,
MHOTOYJIEH, ajrebpanueckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpDHEM HaTypaJdbHOW CTEMeHHW OOJbINe EAUHUIBI, YMEHUE
BBITIOJIHATHh pacdeThl Mo (opmysiaM, MpeoOpa3oBaHUS IIEIIbIX,
JIPOOHO-paAIMOHATBHBIX BBIPAXKCHHH M BBIPAKCHUM C KOPHSMH,
pa3lioKeHHUE MHOTOYJIeHA Ha MHOXHUTEIH, B TOM YHCIE C
UCIIONIb30BaHHEeM (OpPMYJI PA3HOCTH KBaJApaTOB W KBajapara
CYMMBI M pa3HOCTHU

YMeHHEe OIepUpOBaTb IOHATHUAMU: YHUCIOBOE PAaBEHCTBO,
YPaBHEHHE C OIHOM IIEPEMEHHOW, YHMCIOBOE€ HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOW; YMEHME pellaTb JIMHEHHBIE H
KBaJIpaTHbIE ypaBHEHMS, JPOOHO-pallMOHATIbHBIE YPABHEHUS C
OJTHOM IIEPEMEHHOW, CHUCTEMBI JIByX JIMHEUHBIX YpPAaBHEHHI,
JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaJApaTHbIE U APOOHO-
palMOHaJIbHbIE HEPABEHCTBA C OJTHOW NIEPEMEHHOM, B TOM YHCIIE
IIPU PELICHUM 3a1a4 U3 APYIMX MPEIMETOB U IPAKTUYECKHUX
3a1a4; YMEHHE WCIOJIb30BaTh KOOPAMHATHYIO MPIMYI0 U
KOOPJIMHATHYI0 IUIOCKOCTh JJIsi  M300pa)KeHUsI  pelIeHUH
YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUSAMU: GYHKIUS, rpaduK QyHKINH,
HYTH (DYHKIIMH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, TTPOMEKYTKHU
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIIee M HAMMEHbIIIeE 3HAYCHUS
(GYHKIIMU;  yMEHHE  ONEPHPOBaTh  IMOHATHSIMH:  TIpsMas
NPOMOPIIMOHANILHOCTD, JIMHEHHAas (YHKIUSA, KBaapaTHIHAS
¢yHkus,  oOpaTHas  MPONMOPLHUOHAIBLHOCTh,  mNapabdoa,
runepOosia; yMeHue CTpouTh Tpaduku HyHKIUN, UCTIOIB30BaTh
rpaduky 7S ONpeAeNieHUs  CBOMCTB  MPOILIECCOB U
3aBUCUMOCTEH, JUIsI peIIeHUs 3a7ad U3 JPYrux ydeOHBIX
NPEIMETOB U peajbHON KU3HU; YMEHUE BBIpaXKaTh GOpMyIaMu
3aBHCHMOCTH MEX]y BETUIMHAMU

YMeHue omnepupoBaTh MOHSATUSMH:  TOCJIEIOBATEIBHOCTD,
apupMeTnyecKkass M TEeOMETPUYECKasl MPOTPEecCUr; YMEHUe




UCIIOJIb30BaTh  CBOMCTBA  MOCIEAOBATEIBLHOCTEH, (HOPMYIIbI
CyMMbl W OOIIEro 4jieHa MpH PEelIeHWH 3ajlad, B TOM YHUCIE
3a/1a4 U3 IPYyrux y4eOHbIX MPEAMETOB U peaibHOMN )KU3HU

YMeHue pemare 3ajjadd pa3HbIX THUIOB (B TOM YHCIE Ha
IOPOLEHTHI, JOJIM U YacTH, JBUKEHUE, paboTy, LIEeHY TOBapoB U
CTOMMOCTb IOKYIIOK M YCIyI, HaJOr¥, 3ajadud M3 olnactu
yIOpaBiICHUS] JIUYHBIMA U CEMEWHBIMH (PUHAHCAMH); YMEHHE
COCTAaBIJIATh BBIPAKEHUsI, YPABHEHUsI, HEPABEHCTBA U CUCTEMBI
[0 YCJIOBHUIO 3aJaud, HUCCIEI0BaTh IIOJyYEHHOE pELICHUE U
OLIEHMBAaTh MPaBAONOJ00HOCTh MOITYYEHHBIX PE3YIBTATOB

YMeHHe omepupoBaTh MOHATHSAMHU: (PUTypa, TOUKA, OTPE3OK,
npsiMasi, Jyd, JIOMaHasi, yrojl, MHOTOYTOJbHUK, TPEYTOJIbHUK,
pPaBHOOENPEHHBI W PAaBHOCTOPOHHHUA  TPEYTOJIbHUKH,
NPSIMOYTOJIbHBIA ~ TPEYTrOJIbHUK, MeEJHaHa, OHCCeKTpuca u
BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK, Mapajieorpamm,
poMO, MIPSAMOYTOIBHUK, KBAAPAT, TPANCIUI; OKPY>KHOCTb, KPYT,
KacarejabHas;, 3HAKOMCTBO C IPOCTPAHCTBCHHBIMU (PUTYpaMHU;
YMEHHUE peliarh 3aa49u, B TOM YHCIIC U3 TTOBCETHEBHOM KU3HH,
Ha HaXOXJICHHE TE€OMETPUYECKUX BEIUYUH C TPUMEHEHHUEM
W3YYECHHBIX CBOMCTB QUTYp U (PaKTOB

10

YMeHHue  omepupoBaTh  IMOHATHSIMH: PaBEHCTBO  (uryp,
PaBEHCTBO TPEYTOJIbHUKOB,; napaieIbHOCTh u
NEPHCHAUKYISIPHOCTh  MPSAMBIX, YIOJA MEXAY MPSMBIMH,
NEPHeHAUKYISp, HaKJIOHHAs, TMPOEKIMsA, Tmoxooue ¢uryp,
o/I0OHBIE TPEYTOJIBHUKHU, CUMMETPUSI OTHOCUTEIBHO TOYKH U
MpsAMOM; YMEHHWE paclo3HaBaTh PABCHCTBO, CHMMETPUIO H
nonobue ¢Guryp, MapayieIbHOCTh M MEPHEHAUKYISIPHOCTD
IPSIMBIX B OKPYKAIOIIEM MUPE
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YMeHue ornepupoBarh MOHSATUSIMU: IJIMHA, PACCTOSHUE, YTOJ
(BeMuMHA yIlIa, CHHYC W KOCHUHYC YyIVIa TpPEYroJbHUKA),
IJI0IIA/Ib; YMEHHUE OIEHUBATh pa3Mephbl MPEAMETOB U 0OBEKTOB
B OKpYXalollleM MHpPE; YMEHUE TPUMEHSITh (POpMyJIbI
MepUMeETpa U IUIOAAA MHOTOYTOJIbBHUKOB, JJIMHBI OKPY>KHOCTH
U TUIOMIAIU Kpyra, 00beMa IMPsIMOYTOJILHOTO MapajuleieIuIe/a;
YMEHHUE IMPUMEHATh NPU3HAKU PABEHCTBA TPEYTOJIbHUKOB,
TEOpEeMy O CyMME YIJIOB TpeyrojbHuKa, Teopemy Iludaropa,




TPUTOHOMETPUUECKUE COOTHOILICHUS [JI BBIYMCICHUS JJIMH,
PACCTOSIHUH, TUIOLIAJECH
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YMeHue u300pakaTh IUIOCKHE (QUTYpPhl U HX KOMOWHAIIUH,
POCTPAHCTBEHHbIE (PUTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJICKTPOHHBIX CPEJCTB IO TEKCTOBOMY WJIU
CUMBOJIbHOMY OIUCaHUIO
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YMeHue omnepupoBarh MOHATHUAMH: TPAMOYTOJbHAs CHUCTEMaA
KOOPJIMHAT; KOOPAMUHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MIPOU3BEJCHUE BEKTOpAa HAa YHUCJIO, CKAJISPHOE IMPOU3BEICHUE
BEKTOPOB; YMEHHE HUCIIOIb30BaTh BEKTOPHl U KOOPAMHATHI JIJIs
MpPEACTaBICHUS] JAHHBIX W pEIIeHUs 3ajlad, B TOM 4YHUCIE U3
JIPYTUX y4eOHBIX MPEAMETOB U PealbHOM KU3HU
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YMeHue omnepupoBarh MOHSTUSMU: CTOJIOMKOBBIE M KPYTOBBIE
auarpamMMbl, TaOMUIbI, cpeaHee apudMeTHdecKoe, MeauaHa,
HauOOJbIIIEE W HAWMEHbIIEe 3HAYCHHS, pa3Max YHCIOBOTO
HaObopa;  yMEHHE  H3BJICKaTh, UHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HHPOPMAIIMIO, MPEACTABICHHYIO B TaOIUIIAX
U Ha JuarpaMMmax, OTPa)<arolllyl0 CBOWMCTBA M XapaKTEPUCTUKHU
peasibHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh
M3MEHYUBBIC BEJIMUMHBI B OKPYXKAIOIEM MUPE
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YMeHne ~ OonepupoBarh  MOHATUSIMHU:  CIyYaWHBIM  OIIBIT
(cryqaitHbIi HKCIIEPUMEHT), DIIEMEHTAPHOE coObITHE
(’IeMEeHTapHBIM  UCXOM) CIIy4allHOTO  ONbITa, CJIydailHOE
COOBITHE,  BEPOSATHOCTb  COOBITHS;  YMEHHUE  HAXOAUTh
BEPOATHOCTU  CIOy4YyalHBIX  COOBITUA B ONBITaX  C
PAaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU  COOBITHSIMHU;  YMEHHE
peliarh 3ajJaud METOJOM OPraHM30BaHHOTO TIepedbopa U C
WCIIOJIb30BAHUEM TMIPAaBUJIA YMHOXXEHUS; YMEHHUE OLICHHBAaTh
BEPOSITHOCTU PEAIbHBIX COOBITHM U SBJICHUI, TOHUMATh POJIb
NPaKTUYECKA JOCTOBEPHBIX W MAaJIOBEPOSITHBIX COOBITUM B
OKpPYKalOIIEM MHPE U B JKU3HH; 3HAKOMCTBO C ITOHATHEM
HE3aBUCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJIBLIUX YHCET
Y €r0 POJIbI0 B MACCOBBIX SBICHUSX
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YMeHue BbIOMpaTh TOAXOMANIANA M3YUYCHHBIM METOJ  JUIs
pellieHusl 3aJadd, MPUBOJAUTH NPUMEPbl MATEMATHYECKUX




3aKOHOMEPHOCTE B TNPHUPOAE M JKHW3HHM, pPaCIO3HABaTh
IPOSIBICHUE 3aKOHOB MATE€MaTHKH B HCKYCCTBE, OIIHCHIBAaTh
OTJEJIbHBIC BBIJAIOIIMECA PE3YJIbTATHl, IOJYYEHHBIE B XOAE
pa3BUTHsS MaTeMaTUKA KakK HAayKH, IPUBOAUTH IPUMEPHI
MAaTE€MAaTUYECKUX OTKPBITHM W MX ABTOPOB B OTEYECTBEHHOU M
BCEMHUPHON UCTOPUH

Tabmuma 11.11

[IepedyeHp 21eMEHTOB ColEepkKaHus, MpoBepsemMbIXx Ha OI'D
110 MaTEMaTUKe

Kon [IpoBepsieMblid 2JIEMEHT COAECPKAHUS
1 Uucna v BEIYUCICHUS
1.1 |HarypaneHble u neinsle yncna. [[pusHaku JeNMMOCTH LEJIbIX YUCEN
1.2 |OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOIEHThl, OECKOHEUHBIE
nepuoinuecKue 1poou
1.3  |PaunonanbHbIE qyuca. Apudmernueckue ornepanuu c
palMoOHaNIbHBIMU YUCIIAMHU
1.4 |[deiictButenbHble  yuciaa.  ApudMeThyeckue  omepamuu ¢
JNEHUCTBUTEIbHBIMU YHUCIAMU
1.5 |[IpubnukeHHBIE BBIUMCICHUS, TpaBUJa OKPYIVICHUS, MPHUKUIKA U
OIICHKA PE3yJIbTaTa BBIYNCICHUHN
2 AnreGpandecKkue BRIPaKCHHUS
2.1 | bykBeHHbIE BbIpakeHUs (BbIPAKEHUS C IEPEMEHHBIMM )
2.2 |Crenenp ¢ mnensiM TmokazareneM. CreneHb C paldOHAIBHBIM
nokasaresneMm. CBOKCTBA CTENEHU
2.3 |MHoOro4ieHsl
2.4 | Anrebpanyeckas 1poOb
2.5 |Apudmernueckuii KOpeHb HaTypaldbHOW cTemeHu. JlelcTBus c

apu(pMeTHYEeCKUMU KOPHSAMU HATypajJbHOW CTEIICHH




VYpaBHEHUS U HEPABEHCTBA

3.1 |Lenbie wu apoOHO-panMOHaNbHbIE ypaBHEHHs. Cuctemsl U
COBOKYIIHOCTU ypaBHEHUHN
3.2 |lensie u gpoOHO-panMoOHalIbHBIE HepaBeHCTBA. CuHCTeMBl U
COBOKYITHOCTH HEPABEHCTB
3.3 |PemeHne TEKCTOBBIX 3a1a4
4 YucioBbIE OCIEN0BATEIbHOCTH
4.1 |IlocnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCIEN0BATEIBHOCTEN
4.2 |Apudmernyeckass u reoMmeTpudeckas mnporpeccuu. Dopmyna
CJIOKHBIX IIPOLIEHTOB
5 OyHKIUU
5.1. |®ynkuwms, crnocoosl 3aganus ¢pyHkuuu. I'padux Pynkiuu. O0nactb
ONpEIENCHUs] U MHOXECTBO 3HaueHUW (yHkuuu. Hymum ¢yHknum.
[IpoMexXyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTHU
¢yHkuu. MakcumyMbl U MHUHMMYMBbI (yHKkuud. HaunOonbiuee wu
HauMeHbIllee 3HaueHue QYHKIIMU Ha IPOMEKYTKE
6 KoopanHate! Ha TpsAMOM U IIJIOCKOCTH
6.1 |KoopaunarHas nmpsiMast
6.2 | JlexapTOBBI KOOPJIUHATHI HA MJIOCKOCTHU
7 I'eomeTpus
7.1  |I'eomerpuueckue GUrypsl U UX CBOMCTBA
7.2 | TpeyroabHUK
7.3 | MHOroyroJibHUKA
7.4 | OKpyKHOCTb U KpyT
7.5 |M3MepeHue reoMeTpUuIeCKUX BEJINYNH
7.6 | BekTophl Ha MJIOCKOCTH
8 BepoaTtHOCTh U cTaTUCTHKA




8.1

OnucarenbHas CTaTUCTHKA

8.2 |BeposTHOCTH
8.3  |KomOunatopuka
8.4 |MHoxecTBa

8.5 [I'padsr
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