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DenepasibHass  padoyasi mporpaMMa 1Mo  y4eOHOMY  mpeaMery
"MaremaTuka' (0a30Bblii YPOBEHb).

@®enepanpHas pabouyas mporpamma no ydeOHomy npeamery "Maremaruka"
(6a30BBIN YPOBEHBD) (masee COOTBETCTBEHHO - MporpaMma IO MaTeMaTHKe,
MaTeMaTrhKa) BKJIIOYAeT TIOSICHUTEJIbHYIO 3aluCKy, COJACp)KaHHEe OOydeHus,
IJIAaHUPYEMbIE Pe3y/IbTaThl 0CBOCHUS IIPOTrPaMMBI IO MaTeMaTHKE.

IosicHuTeILHAA 3aMUCKA.

[Iporpamma o Matemaruke A oOydaroumxces 5 - 9 KiiaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamMe 1Mo MaTeMaTUKE YUTEHBI WJIEU U IOJOKECHUA
KOHIIEIIIIMK Pa3BUTHS MaTeMaTH4YeCcKkoro oopasoBanus B Poccutickoit denepanuu.

[IpenmMeToM MareMaTHKH SBISAIOTCA (DyHJIaMEHTAIbHBIE CTPYKTYpPbl HAIIETO
MUpa - TPOCTPAHCTBEHHbIE (OPMbI U KOJMYECTBEHHbIE OTHOUIEHHS (OT
IPOCTEHIINX, YCBAaUBAEMbIX B HENOCPEICTBEHHOM OIBITE, JO JOCTAaTOYHO
CIIO)KHBIX, HEOOXOAUMBIX JJIi Pa3BUTUS HAy4YHbIX M TPUKIATHBIX HAEH).
MaremaTndeckue 3HaHUS OOECIEYMBAIOT MOHMMAHWE TMPHUHIMIIOB YCTPOWCTBA U
UCTIOJB30BAHMUSI COBPEMEHHOW TEXHUKH, BOCIPHUAITHE W  HHTEPIPETAIHIO
COLIMAJIBHOM, SKOHOMUYECKOM, MOJUTUYECKOW HH(POpMALUH, JAlOT BO3ZMOXXHOCTb
BBITIOJIHATD PACYEThl U COCTABJIAThH AJITOPUTMbI, HAXOAUThH U MPUMEHSTH (DOPMYIIHI,
BJIJIETh MPAKTUUYECKUMH MpPUEMaMU T€OMETPUUYECKUX U3MEPEHUN U MOCTPOCHUH,
yuTaTh WH(OpPMAINIO, MPEACTABICHHYIO B BUAE TaONUIl, AUarpaMM U TpaduKoB,
XKUTh B YCJOBHUAX HEOIPEIEICHHOCTH M IOHUMAaTh BEPOSTHOCTHBIN XapakTep
CITy4alHBIX COOBITHM.

N3ydenne matematuku GpopMupyeT y OOyJaromuxcss MaTeMaTHYeCKUi CTUJIh
MBIIUICHAS, TPOSBISIONIMICS B~ ONPEACICHHBIX yYMCTBEHHBIX  HaBBIKaX.
OOyuJatomuecs 0CBaMBalOT TaKKE IPUEMBbI U METOJIbI MBIIIUICHUS, KaK WHIYKIIUS U
JMeAyKIusi, 0000IIeHNe W KOHKPETH3allus, aHAJIUu3 M CHUHTE3, KiIacCU(pUKAIUS U
cucreMmarusanusi, abctparupoBaHue U aHajorusi. OOBEKTHl MaTEeMaTUYECKUX
YMO3aKJIIOYEHUH, TMpaBuja MUX KOHCTPYHPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHUM, CIOCOOCTBYIOT BBIpAOOTKE yMeHUs (HOpPMYIUpPOBATh,
O0OOCHOBBIBAaTh M JOKA3bIBATh CYXKACHUSA, TEM CaMbIM DPa3BUBAIOT JIOTHUECKOE
MBIIIICHHE. Nzydenune MaTeMaTHK! oOecrednBaeT dbopmMupoBaHue
QITOPUTMUUYECKOM KOMIIOHEHTBI MBILUIEHUS W BOCIMTAHWE YMEHUU JEMCTBOBAaTbH
M0 3a/laHHBIM aJrOpUTMaM, COBEPIICHCTBOBATh HM3BECTHBIE M KOHCTPYHPOBATH
HOBBIE. B mporecce pemieHus 3aaa4 - OCHOBHOM y4eOHOM JeATeIbHOCTH Ha YpOKax
MaTeMaTHKH - Pa3BUBAIOTCSA TBOPYECKAsl U MPUKIIAAHAS CTOPOHBI MBILIUICHUS.
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OOyueHne MareMaTMKe JaeT BO3MOXKHOCTb pa3BUBaTh y OOyYarommxcs
TOYHYIO, PallMOHAIBHYI0 W MH(OPMATUBHYIO peub, YMEHHE OTOHMpaTh Hambosee
TIOJIXO/ISIIIINE SI3BIKOBBIC, CHMBOJIMYECKHE, TpadUUEeCKUE CPEICTBA ISl BBIPAXKEHUS
CY’KJIEHUH ¥ HATTISAHOTO X MPEICTaBICHUS.

HpH HN3YYCHHUU MATCMATHKHN OCYIICCTBIIACTCA 06HICC 3HAaKOMCTBO C MCTOJaMH
ITIO3HaHHUA ﬂCﬁCTBHTCHBHOCTH, NpcaACTAaBIICHUAMN O IPCAMCTC MW MCTOHAAX
MAaTCMaTuKu, UX OTIIMYHMKU OT MCTOAOB APYIUX CCTCCTBCHHBLIX M I'YMAHHUTAPHBIX
HayK, 00 0COOEHHOCTIX INPUMCHCHNA MATCMATHUKH JII PCHICHUSA HAYYHBIX H
IPUKIIaAIHBIX 3aaa4.

[IpuopureTHbIMU LEISIMU O0yUYEHUsI MaTeMaTHKE B 5 - 9 Kiaccax sSBISIOTCS:

dbopMupoBaHUE IEHTPATBHBIX MATEMATUUYECKUX MOHATUN (YMCIIO, BEJIMYUHA,
reoMeTpuyIecKas durypa, MepeEMEHHas, BEPOSITHOCTb, byHKIUN),
00eCIeYnBaIONIMX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpa3oBaHusl 00y4YarOIIUXCS;

NoJIBeJIcHUE OOYYaloIUXCsl Ha JOCTYIMHOM JJII HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKU U OKPY>KAIOIIEro MUpa, MOHUMAaHUE MaTEMaTHUKH Kak
4acTu 001IeH KyJbTyphl YeJIOBEUECTRA;

pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OOyyaromuxcs,
NO3HABaTE€JIbHOW AaKTUBHOCTH, HCCIIEJOBAaTEIbCKUX YMEHHUHM, KPUTUYHOCTHU
MBIIUICHUSI, UHTEpeCca K U3YyUEHHIO MAaTEMaTHUKH;

(opmMupoBaHue (PYHKIHOHAJIBHON MaTreMaTHMYeCKOM TIpaMOTHOCTH: YMEHUs
pacro3HaBaTh  MPOSIBICHUS ~ MareMaTHMYeCKUX  TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAIBHBIX KU3HEHHBIX CUTYalUHsSX U MPU U3YYEHUHU IPYTUX
y4eOHbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEW,
dbopMynMpoBaTh UX Ha SI3bIKE MAaTEMAaTHKU U CO3/1aBaTh MaTeMaTH4YE€CKUE MOJEIH,
IIPUMEHSTh OCBOCHHBIM MATEMATHYECKUW ammapar [uisl PELICHUS IPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJady, MHTEPOPETUPOBATL M  OLECHUBATh IOJYYEHHBIE
pEe3yJIbTATHI.

OCHOBHBIE JIMHUN COJIEPKaHUs MPOrpaMMbl [0 MareMaruke B 5 - 9 kiaccax:
"Uucna u Berurciienus”, "Anreopa" ("Anredpanueckue BoipaxeHus", "YpaBHEeHUs
u HepaBeHcTBa"), "®yukuuun", "l'eomerpus" ("T'eomerpuueckue Qurypsl m ux
ceorictBa", "H3Mmepenue reomeTpuueckux BenauuyuH"), "BeposTHOCTP U
craructuka". JlaHHbIE JINHUU Pa3BUBAIOTCS NApaJUIEIbHO, KaXK1asi B COOTBETCTBUU
C COOCTBEHHOMW JIOTMKOM, OJIHAKO HE HE3aBUCHUMO OJHAa OT JIPYroil, a B TECHOM



KOHTAaKTC U BSaHMOHCﬁCTBHH.

ConepkaHue TMporpaMMbl IO MaTeMaTUKe, paclpeiesieHHOe MO ToAaM
oOydeHUs, CTPYKTYPUPOBAaHO TaKWM o0Opa3oM, dYTOOBl KO BCEM OCHOBHEBIM,
MPUHITMIHATBHBIM BOIIPOCaM OOydJaromuecs: oOpariaimch HEOTHOKPATHO, YTOOBI
OBNIQJICHUEC MaTeMaTHYeCKUMH TMOHATHSIMH W HaBBIKAMH OCYIICCTBIISIIOCH
MOCIICZIOBAaTeIbBHO W TOCTyMareabHO, C  COONIOCHHWEM  TPUHIUIA
IPEEMCTBCHHOCTH, a HOBBIE 3HaHWS BKJIIOYAIUCh B OOIIYIO CHCTEMY
MaTeMaTHYeCKUX TPEACTABICHUN OOydJaloImnuXCcs, paclmpss W yoIyossis ee,
oOpa3ysi MPOYHbIE MHOYKECTBCHHBIC CBS3H.

B coorBerctBun ¢ ®I'OC OOO wmaremaTuka SBISIETCS 00sI3aTEIbHBIM
y4eOHBIM IIPEIMETOM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBanus. B 5 - 9 knaccax
MaTeMaThKa TPAJAUIIMOHHO U3Y4YaeTCsl B paMKax CJICAYIONUX y4eOHBbIX KypCOB: B 5
- 6 Kinaccax - kypca "Maremaruka', B 7 - 9 kitaccax - kypcoB "Aunrebpa" (BkiItoyas
AIIEMEHTHI CTaTUCTUKHU U T€OpUU BeposiTHOcTel) U "['eomerpus". IIporpammoii o
MaTeMaTHKe BBOJMUTCS CaMOCTOATENbHBIN ydeOHbI Kypc "BepositHOCTh u
CTaTUCTHKA".

OO6miee 4YKMCIIO 4YacoB, PEKOMEHIOBAHHBIX JUIA M3yYCHHS MaTEMaTHKH
(6a30BbIN YpOBEHB) HA YPOBHE OCHOBHOTO 0O0Illero oOpa3zoBanus, - 952 yvaca: B 5
kiacce - 170 gacoB (5 ywacoB B Hemento), B 6 kijacce - 170 dacoB (5 yacoB B
Hezeno), B 7 kimacce - 204 ygaca (6 yacoB B Hezeno), B 8 kimacce - 204 ygaca (6
4acoB B Heneno), B 9 kimacce - 204 yaca (6 4acoB B HENEIO).

N3ydyeHue wmareMaTHMKd Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHMs
HalpaBJICHO HA JOCTWKEHUE OOYyYArOUIMMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
MPEIMETHBIX 00Pa30BATEIbHBIX PE3YJIBTATOB OCBOEHUS yUeOHOTO MPEaMETA.

JIM4HOCTHBIE  pe3yNbTaThl  OCBOEHUS MPOrpaMMbl MO  MareMaTuKe
XapaKTEePU3YIOTCA:

1) marpuoTnyecKkoe BOCHUTAHUE:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M  HACTOALIEMY POCCHUHCKON
MAaT€MAaTUKW, IIEHHOCTHBIM  OTHOIICHWEM K  JIOCTHXKEHUSM  POCCHMCKHUX
MAaTEMATUKOB U POCCUMCKOM MATEMATHUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO ITUX
JOCTKEHUM B IPYTUX HAyKax U MPUKIATHBIX chepax;

2) rpaXXJaHCKOC U JYXOBHO-HPAaBCTBCHHOC BOCIIMTAHUC:!

TOTOBHOCTBIO K BBINOJIHCHHIO O0S3aHHOCTEH rpaxgadvHa U pcajiu3aluu €ro



opaB, IMpPEICTAaBICHUEM O MareMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBICHHUI, MPOLEAYp TPaKIAHCKOTO O0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO ATHUYECKHUX MPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTMKEHUN HAyKH, OCO3HAHHEM Ba)XHOCTH
MOpPaJIbHO-ITUUECKUX IPUHIIUIIOB B AESATEIbHOCTH YUYEHOTO;

3) TpyZnoBoe BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE B PEUICHUM NPAKTUYECKUX 3a1ad
MaTeMaTUYECKOM HAIIPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTE€MaTH4E€CKOIO
o0pa30oBaHusl Ha MPOTSKEHUU BCEH KU3HU JUIsl YCIEIIHOW MpogecCrOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHW, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHEM MHAMBUAYAJIbHON TPAEKTOPUU 00pPa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) OCTCTHYCCKOC BOCIIMTAHUC:

CIIOCOOHOCTBIO K OMOIHNOHAJIBPHOMY M  3CTCTHYCCKOMY  BOCIIPHUATHIO
MaTCMaTHUYCCKHUX O6T>CKTOB, 3ajJa4, pemeHHﬁ, paCCYX(HCHHﬁ, YMCHUIO BHJICTH
MaTeMaTH4ICCKNEC 3aKOHOMCPHOCTH B HCKYCCTBC;

5) LIEHHOCTHU HAYYHOTO MTO3HAHMUS:

OpPUEHTAalUMEl B JACATEIPHOCTH HA COBPEMEHHYIO CHCTEMY HAay4dHBIX
MPENICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEJIOBEKa, PUPOJIBI U
oOmiecTra, MOHMMAHUEM MAaTeMAaTUYECKON HayKh Kak cdepbl YeIOBEUYECKOM
JESATEIbHOCTH, JTAllOB €€ Pa3BUTHUS WM 3HAUMMOCTU ISl Pa3BUTHUS LMBUIIA3ALINH,
OBJIQZICHUEM SI3bIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOW KaK CPEACTBOM
MIO3HAHUS MHPA, OBJIAJICHUEM IMPOCTEUIINMHU HABBIKAMHA HCCIEN0BATEIBCKON
NEATEIbHOCTH;

6) ¢usznueckoe BocCHUTaHUE, (OPMUPOBAHUE KYJIBTYphl 3I0POBbI U
HMOIMOHAIBHOTO OJIaronoIyyus:

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKHE 3HAHUS B MHTEpecax CBOETO
37I0pOBbS,  BEICHHUS  3I0poBOro  oOpa3a JKWM3HM (3A0pPOBOE  IHTAHUE,
cOAMaHCUPOBAaHHBIA PEXKUM 3aHATUH M OTAbIXa, peryaspHas (Qusnueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaABbIKA pe(reKkcuu, MPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY M TaKOI'o K€ paBa Jpyroro 4eloBeKa;

7) 9KOJIOTHYC€CKOC€ BOCIIMTAHUC!



OpUEHTAalle! Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAaHUH JJI pelieHus 3a1a4 B
00JIaCTU COXPAaHHOCTU OKPY>KAIOIIEH Cpefibl, TNIAHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXKHBIX MOCJEACTBUI ISl OKPYKAIOIIEH CPEbl, OCO3HAHUEM II00ATBHOTO
XapaKkTepa FKOJIOTUYECKUX MPOOIEM U MMyTEH UX pelIeHUS;

8) amanTanys K U3MEHSIOIIMMCS YCIOBUSAM COLIMATBHON M IPUPOTHOMN CPEIIbI:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHUSIX HEOINPEACICHHOCTU, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTHU Yepe3 MPaKTUYECKYIO JAESATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTbCA Yy APYTHX JIOeW, MpUoOpeTaTh B COBMECTHOM JESITEIbHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOIMMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHW, B TOM YHCIIE
(bopMyIMpoBaTh UAECH, TOHITHS, TUIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUUUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PA3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPHUHUMATH
CTPECCOBYIO CHUTYyallUI0 KakK BBbI30B, TPEOYIOIIUHA KOHTPMEpP, KOPPEKTUPOBAThH
NPUHUMAEMble pElIeHUs M JEeUCTBHs, (QOPMYIMPOBAaTH M OLIEHUBATH PUCKU U
MOCJENCTBUS, POPMUPOBATH OMBIT.

B pesysnbraTte ocBoeHHS MporpamMmbl IO MaTeMaTHKE HAa YpOBHE OCHOBHOTO
oOmero ob6pazoBanusi y oOydaromierocsi OyayT copMUpOBaHbI MeTanpeaMETHBIC
pE3yIBTaTHI, XapaKTePHU3YOIIUECs OBJIQJICHUEM YHHUBEPCATbHBIMA
MO3HABATCIbHBIMA ~ JICUCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMHU
JNEHCTBUSAMH M YHUBEPCATLHBIMU PETYISATUBHBIMA JCHCTBHSIMH.

VYHuBepcaabHblE TO3HABATEJIbHBIC JIEUCTBUS 00ECIEYMBAOT (POPMHUPOBAHUE
0a30BbIX KOTHUTHUBHBIX IMPOIECCOB 00yYaromuxcs (OCBOGHHE METOIOB IO3HAHUS
OKPY>KaIOIIEro MUpa, MPUMEHEHUE JIOTMUECKUX, UCCIEAOBATEIIbCKUX OMepallui,
yMeHUM paboTath ¢ HHpOpMaIuei).

VY obyuarorierocst OymyT cHOpMHUpPOBaHBI CIEAyIONUE 0a30BbIE JIOTHYECKUE
JCHCTBUS KaK 9acTh YHHUBEPCAIbHBIX MTO3HABATEIILHBIX YUCOHBIX JICHCTBUI:

BBIABILITD U XapaKTEPU30BaTh CYIIECTBEHHBbIE NPU3HAKA MAaTeMaTHYECKHUX
OOBbEKTOB, MOHATHUWA, OTHOLIEHUH  MEXAY MOHATUSAMHU, (HOPMYIUPOBATH
OIIpeNeNICHNsI TIOHATHUH, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK Kilaccu(UKaluy,
OCHOBaHUs AJ1s1 0000ILIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOAUMOIO aHAIIN3A;

BOCIIpUHUMATh,  (GOpMynHpoBaTh U NPEOOPa3OBBIBATH  CYXKICHUS:



YTBEPAUTCIIbHLIC U OTPpUIATCIIbHBIC, CIUMHUYHBIC, YaACTHBIC U 06H_II/IC, YCJIIOBHBIC,

BBIABJISITh MATEMAaTU4ECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSIX M YTBEP)KICHUSX, MpEAJaratb KpUTECPUH IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U POTUBOPEUN;

IMPOBOANUTL BBIBOABLI C HCIIOJB30BAHHCM 3dKOHOB JIOTHKH, ACAYKTHBHBIX H
HHAYKTUBHBIX YMOSaKJI}O‘IeHPlﬁ, YMO3aKJ]IO‘{eHI/Iﬁ 110 aHaJIOT'1H,

pa3bupaTh JOKa3aTeIbCTBA MATEMaTHUYECKUX YTBEP)KIEHUH (IpsMblE U OT
IPOTUBHOTO),  IMPOBOAMTH  CAMOCTOSTENIBHO  HECJIOXKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTH4ecKuX (PaKTOB, BBICTPAMBaTh APTYMEHTALIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh CIOCO0 pemeHus y4dyeOHOW 3aaauu (CpaBHHMBATh HECKOJIBKO
BapUAHTOB PELICHUS, BBIOMpPaTh HarOoJIee MOAXOASAIINMA C YUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Y ofOyuaromerocs  OyanyT — copMHpoOBaHBl  clenylome — 06a30BbIe
UCCJICIOBATCIbCKUE JICHCTBHS KaK 4YacTh YHHBEPCAIBHBIX IT03HABATEIBHBIX
y4eOHBIX JIEUCTBHIA:

MCIIOJIB30BAaTh BOIMPOCHI KAaK MCCIEAOBATEIbCKUIT MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTb ~ BONPOCH,  (PUKCUpPYIOIIME  MPOTUBOpPEUYHE,  MPOOJIEMY,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTb MCKOMOE U JlaHHOE, (OpMHUPOBATh THUIIOTE3Y,
apryMEHTHUPOBAaTh CBOKO MO3ULINIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSITEJIbHO COCTaBJIGHHOMY IUIaHY  HECIIOXHBIN
DKCIICPUMEHT, HEOOJIBIIIOC MCCJICAOBAaHUE I10 YCTAHOBJIEHHUIO OCOOCHHOCTEH
MaTEeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIAY COOO0i;

CaMOCTOSTENIbHO (HOpPMYyIUpOBaTh OOOOIIEHUST W BBIBOABI IO pe3yjbTaram
MPOBEJICHHOTO  HAOJIONEHMs, HCCIEHOBAaHMS, OLEHUBATh  JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTAaTOB, BBIBOAOB U 0000IIECHUI;

IIPOrHO3upoBaTb BO3MOXKHOC Pa3BUTHUC IIpOOCCCAa, a TAKKC BbIJABHUIATb
MMPCAIIOJIOKCHHA O CTO pa3BUTHUHU B HOBBIX YCIIOBUAX.

VY olyuaromerocst 6yayT copMupoBaHbl yMeHUs padoTarh ¢ WHpOpManuen
KaK 4aCcTh YHUBEPCAJIbHBIX MTO3HABATEIILHBIX YUCOHBIX JCHCTBUI:

BBISIBJIATH HEOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIUHU, JIaHHBIX,
HEOOXOJUMBIX JIJIS pelIeHUs 3a/1a4H;



BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATHU3UPOBAaTh W HHTEPIPETHPOBATH
UHGOPMAIUIO PA3IUYHBIX BUIOB U (JOPM MPEICTABICHHUS;

BBIOMpaTh (GOpMy TpEACTaBiICHUS WHHOPMAIMM W  WIIIOCTPUPOBATH
perraeMbIe 3a/1a49 CXeMaMu, TuarpaMmMamMu, HHOU Tpa UKol U UX KOMOMHAITUSIMU;

OLOCHUBATL HAJCKHOCTDH I/IH(bOpMaHI/II/I 10 KpUTCPpHUAM, IIPCHIIOKCHHBIM
YUYUTCIICM UJIN C(l)OpMy.HI/IpOBaHHBIM CaAMOCTOATCIIBHO.

yHHBCpC&JILHLIE? KOMMYHHUKAaTUBHBIC I[CﬁCTBHH 00eCcrIeYnBaIoOT
C(bOpMI/IpOBaHHOCTL COIIMaJIbHBIX HAaBBIKOB O6yLIaIOHlI/IXC$I.

VY oOyuatomerocsi OynyT chOpMHpPOBAaHBI yMEHHUS OOIIEHUS KaK YacTh
YHUBEPCATbHBIX KOMMYHHUKATUBHBIX YUCOHBIX JCHCTBUI:

BOCIIPUHUMATDL U (1)OpMy.]'II/IpOBaTB CY’KIACHHA B COOTBCTCTBUU C YCIIOBUSMH U
OCIIsIMHA O6IHGHI/I$I, SICHO, TOYHO, I'PaMOTHO BbLIPAKaTb CBOIO TOYKY 3PCHUA B
YCTHBIX W IMHCBMCHHBIX TCKCTAX, AaBaTb ITOJACHCHHA IIO XOAY PCIICHHA 3ada4n U
IMOJIYUYCHHBIM PC3YyJIbTaTaM;

B X0/e 0OCYXXIEHHUS 3aJlaBaThb BOIMPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOieMbl, pelaeMoll 3a7ayd, BBICKA3bIBaTh WJIEH, HAIEJICHHbIE Ha IIOHMCK
pelIeHUs, COIMOCTAaBIATh CBOM CYXKJECHHSI C CYXJICHUSMU JPYyTUX YYaCTHHUKOB
nyasora, oOHapyXKMBaTh pa3jM4le W CXOACTBO MO3ULHUNA, B KOPPEKTHOM (opme
dbopMynupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YJIBTATHI PEIICHUs 3aJaud, SKCIEPUMEHTA, UCCIEAOBAHUS,
MPOEKTa, CAMOCTOSITEILHO BBIOMpPATh (OpMarT BBICTYIICHUS C YYETOM 3ajiad
MPE3EHTAINUA U 0COOCHHOCTEN ay/IuTOPHUHU.

VY obyuaromierocst OynyT copMHUpOBaHbl YMEHUSI COTPYTHUYECTBA KaK 4acTh
YHUBEPCAIbHBIX KOMMYHHUKATUBHBIX YUCOHBIX JCHCTBUI:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW M WHAWBUAYAJIbHOMN
paboTHI NP pelICHNH YYEOHBIX MaTeMaTUYECKUX 3a]1ay;

MPUHUMATh II€Ib COBMECTHOM JESITEIBHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThI, pacmpeneisiTh BUILI PabOT, JOTOBapUBAThHCS, OOCYKIATh
MPOIIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX YEJIOBEK;

y4acTBOBAaTh B TPYIIOBBIX (hopMax paboThl (00CYXIeHUs, 0OMEH MHEHHSIMHU,
MO3TOBBIC IITYPMBI U JIPYTHE), BBITIOIHATH CBOIO 4acTh paOOThI U KOOPAUHHUPOBATH
CBOM JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI, OLIEHUBATh KAYE€CTBO CBOETO BKJIaJa



B OOHMHA MPOAYKT TO KpPUTEpUSIM, CHOPMYIUPOBAHHBIM  Y4YaCTHUKAMU
B3aUMOJICHCTBHS.

VYHUuBepcallbHble PETYISITHBHBIE JCHCTBUS 00OecreunBaoT (OpMUPOBAHHUE
CMBICJIOBBIX YCTaHOBOK M KM3HEHHBIX HAaBBIKOB JINYHOCTH.

VY oOyuaromerocs OyayT cOpMHpOBaHbI YMEHUSI CaMOOPTaHM3AIUMU Kak
YacTh YHUBEPCAJIbHBIX PErYISITUBHBIX YU€OHBIX JEHCTBUM:

CaMOCTOSITEJIBHO COCTAaBJISITh IIJIaH, AJITOPUTM pEUIeHMs 3ajadd (WM €ero
4acTb), BBIOMPATh CHOCOO pEHIeHHs C YYETOM HMEIOLIUXCA PECYpcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb W KOPPEKTHPOBATh BapUAHTHI
pELICHUI C y4eTOM HOBOW MH(pOpMaUu.

VY oOyuaromierocs OyayT copMUpOBaHBI yMEHHSI CAMOKOHTPOJISI KaK 4acTb
YHUBEPCAIbHBIX PETYISTUBHBIX YUCOHBIX ICHCTBUI:

BJIaACTDH crrocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOLCCCa U PC3yiibTaTa
PCIICHUA MaTeMaTHU4ECKOM 3aJa4u,

IPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PEUICHUU 3a1a4H,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIAHOCTEH;

OIICHWBATh COOTBETCTBUE pe3yJibTaTa JEATCILHOCTH IOCTABICHHOW IICIA U
YCJIOBUSIM, OOBSCHATDh IPUYMHBI IOCTHXKEHUS WM HENOCTIKEHUS 11€JIU, HAXOUTh
OIINOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

[IpenMeTHble  pe3yabTaThl  OCBOEHUSI  IPOrpaMMbl IO  MareMaTHKe
MIPENICTABIICHBI TI0 TO/IaM OOYUYEHUsI B paMKaxX OTJEIbHBIX YYEOHBIX KypCOB: B 5 - 6
Kiaccax - kypca "Maremaruka", B 7 - 9 kmaccax - kypcoB "Anreopa',
"Teomerpus", "BeposTHOCTh 1 cTaTucTUKa'.

denepanbHas padouasi mnporpaMmma y4e0Horo kypca '""Maremaruka' B S -
6 kiaccax (gajee COOTBETCTBEHHO - MporpaMma Yy4yeOHOro Kypca
"MaremaTuka', yueOHbIH Kypc).

IloscHuTEeBLHAS 3aITMCKa.
[IpropuTeTHBIMU LIETIIMHU OOYUCHHSI MaTEMaTUKE B 5 - 6 Kjlaccax sIBJISIOTCS:

npoAobkeHre (HOPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKHUX MOHATUN (YMCIIO,
BEJIMYMHA, TeoMeTpuueckas ¢urypa), oOecneyuBalOIIUX TPEEMCTBEHHOCTh U



NEPCIHCKTUBHOCTb MAaTCMATUUCCKOI'O 06pa3013aHI/151 06yt1a}011114xc5[;

pa3BUTHE HMHTEJUICKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydaromuxcs,
ITO3HABATENbHON AaKTUBHOCTH, UCCIIENOBATEIbCKUX YMEHUN, HHTEPECA K U3yUYECHUIO
MaTEMaTUKH;

IMOABCIACHUC 06yqa}onmxc51 Ha OOCTYIIHOM IJIA HHUX YPOBHC K OCO3HAHHIO
B3aUMOCBA3HU MATCMATUKHU U OKPYKAIOIICTO MHUPA,

(opmMupoBaHuEe (QYHKIMOHAIBHON MaTeMaTHMYeCKOW TIpaMOTHOCTU: YMEHUs
pacro3HaBaTh MaTeMaTHYeCKHe OOBEKThl B pEalbHBIX MKU3HEHHBIX CUTYalUsX,
IIPUMEHSTh OCBOCHHBIE YMEHUS JJISI PELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 33134,
WHTEPIIPETUPOBATh TOJNYYEHHBIE PE3YyJbTarbl U OLICHUBAaTh MX HA COOTBETCTBHUE
IIPAKTUYECKOW CUTYallHH.

OCHOBHBIC JIMHUM COACPKaHNA KypCa MATCMATHKH B 5 - 6 kiaccax -
apI/I(l)MGTI/ILICCKaH U IrCOMCTPHUYICCKAsA, KOTOPBIC pa3BUBAIOTCA ITAPAJJICIIBHO, KaXKIasa
B COOTBETCTBHMU C COOCTBECHHOM HOFHKOﬁ, OJHAKO HC HC3aBUCHUMO OJHa OT ,I[perﬁ,
a4 B TCCHOM KOHTAKTC U BSaHMOHCﬁCTBHH. Taxxe B KypCC MAaTCMAaTHUKH IIPOUCXOANUT
3HAaKOMCTBO C 2JICMCHTaMH anre6p51 W OIMCATEILHOM CTaTUCTHKHU.

N3yuenne apudmMernueckoro marepuana HAUMHACTCS CO CHUCTEMaTH3alud U
pPa3BUTHUSI 3HAHUK O HATypPaJIbHBIX YMCJIaX, MOJYYCHHBIX HAa YPOBHE HA4YaJbHOIO
obmrero oOpaszoBanus. [Ipu 3TOM COBEPIIICHCTBOBAHNE BBIYUCIUTEILHON TEXHUKH
u  (GOpPMUPOBAHUE HOBBIX TEOPETHUECKUX 3HAHUN COYETACTCS C Pa3BUTHEM
BBIYHMCIIUTEILHON KYJIBTYPhI, B YACTHOCTH C OOy4YEHHEM MPOCTEHIINM IMpHUEMaM
IPUKUJKA U OLIEHKU PEe3yJbTaTOB BBIYMCICHUM. V3yueHHe HaTypallbHBIX YHUCEI
npoaokaercss B 6 KilacCe€ 3HAKOMCTBOM C HAYaJIbHBIMU MOHSITUSIMA TEOPUH
JETUMOCTH.

Hagano wu3yueHus: OOBIKHOBEHHBIX U JECSITHYHBIX ApoOei OTHECEHO K 5
KJIacCy. DTO TMEPBBIN ATall B OCBOCHUHU JAPOOEH, KOTJa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HJESIMH, TOHATHAMU TeMbI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
npo0eit B MOTHOM OOBbEME MPEAIIECTBYET H3YUYCHHIO NECSITHYHBIX IPOOEH, UTO
11eJIeCO00pa3HO C TOYKH 3PEHHUS JIOTUKH H3JIOKCHHS YHCIOBOM JIMHHUM, KOTJA
npaBWia JACHCTBUM ¢ JACCATHUYHBIMM JpOOSIMHM MOXHO OOOCHOBaTh YiKe
M3BECTHBIMHU AJITOPUTMAMM BBITOJHEHHUS JACHCTBUM ¢ OOBIKHOBEHHBIMU APOOSMHU.
3HAKOMCTBO C JECSTUYHBIMH JIPOOSIMU PACIIUPUT BO3MOXKHOCTU JJIsI TIOHUMaHUS
OOy4JaroMMHCS TTPUKIIATHOTO TPUMEHEHHUSI HOBOM 3alMCH MIPU U3YYEHUU JIPYTUX
IPEIMETOB U MpU MPAKTHUYECKOM HCIoyib30BaHuM. K 6 Kilaccy OTHeEceH BTOpOM
dTal B W3yYCHHH JpOOEH, TIle MPOUCXOJUT COBEPIICHCTBOBAHNE HABHIKOB



CpaBHEHHs U TpeoOpa3oBaHUsl JpoOEil, OCBOEHHE HOBBIX BBIUYUCIUTEIBHBIX
ITOPUTMOB, OTTAYMBAHHE TEXHUKH BBIYMCICHHM, B TOM YHUCJIE 3HAYCHHI
BBIPKCHH, COEPKAIINX U OOBIKHOBEHHBIE, U JIECATUYHBIE IPOOH, YCTAaHOBIICHUE
CBsI3el MEXIy HUMH, pACCMOTPEHHUE TIPUEMOB PEIICHUs 3a1a4d Ha ApoOu. B Hayane
6 KJ1acca MPOMCXOANT 3HAKOMCTBO C IOHSATUEM MPOIIEHTA.

OCOOCHHOCTBIO U3YYEHUSI TIOJOKUTEIBHBIX M OTPULIATEIBHBIX YHCEN
SBIIIETCSL TO, YTO OHM TaKXe MOTYT paccMaTpuBaThCi B HECKOJIBKO 3TaroB. B 6
Kjacce B Hadase uzydeHus: TeMbl "[lonokutenbHble W OTpUIATENIbHBIE YHCIA"
BbIZEsieTcsl moaTema "llenbie uyumcna', B paMkKax KOTOpPOM 3HAKOMCTBO C
OTPULIATCIIBHBIMM ~ YUCIAaMU W JCUCTBUSIMU € TOJIOXKUTEIBHBIMU U
OTPHUIIATEIIbHBIMU YHCIIAMHU TPOUCXOAUT HA OCHOBE COIEPXKATEIbHOTO MOAXO/A.
OT0 MO3BOJIAET HA IOCTYITHOM YPOBHE MO3HAKOMUTH OOYyYaIOUTUXCS MPAKTHYECKU
CO BCEMU OCHOBHBIMHU MOHSTUAMH TEMbI, B TOM YHCII€ U C MIPABHIIAMHU 3HAKOB IIPU
BBITIOJIHEHUU apuU(PMETHYECKUX JAercTBUl. M3yueHne palnroHaaIbHbIX YHCeN OyaeT
MPOJOIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipyn 0O0yueHuM peleHuI0 TEKCTOBBIX 33Jad B 5 - 6 Kiaccax UCHOJb3YHOTCS
apumeTnyeckue npuemMsl pemeHus. [lpu oTpaboTke BHIYMCIUTEIBHBIX HABBIKOB B
5 - 6 KJIaccax paccMaTpUBalOTCs TEKCTOBBIEC 3aJ1a4d CIEAYIONIMX BUAOB: 3a/1a4M Ha
JIBUKEHHE, Ha YacTH, Ha IMOKYNKH, Ha pabOTy M MPOU3BOAUTEIBHOCTb, Ha
IPOLEHTHI, HA OTHOUIEHMSI U Iporopuuu. O0yydaromuyecs: 3HaKOMSITCS ¢ TpHeMaMu
pemieHuss 3adad nepeOoOpoM BO3MOXKHBIX BApUAHTOB, Yydarcs paboTarh cC
uH(dopMaIme, mpeaCcTaBIeHHON B (popme TabIuIl WK TUarpaMM.

B  nporpamme  yueOHOoro kypca  "Maremaruka" — npegycMOTPEHO
dbopMupoBaHue MPOMNEAEBTUUECKUX alreOpandecKux MpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO YHCJIa B 3aBUCUMOCTH OT MaTE€MaTHYECKOrO KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. ByKBEHHass CHMBOJIMKA IIHUPOKO HCIOIB3YETCS MPEKIe
BCETO JUISI 3alKCH OOIIMX YTBEPXKIACHUN W MPEMIOKEHUN, (GOpMYJI, B YaCTHOCTH
JUUISL BBIYMCJICHUSI TEOMETPUYECKHX BEJIMYMH, B KQUECTBE "'3aMeCTUTENs" Yucia.

B mporpamme yueOHoro kypca "Marematuka' mpejcTaBieHa HarIsIHAS
reoMeTpus, HarpaBJieHHAs Ha  pa3BUTHUE 00pa3zHoro MBIIIICHHUS,
MPOCTPAHCTBEHHOTO BOOOpaKeHUs, M300Pa3UTEIIbHBIX YMEHUN. DTO Ba)KHBINA dTaIl
B M3YYEHUU T€OMETPHUM, KOTOPBINM OCYIIESCTBISIETCS HAa HAMVISAIHO-TIPAKTHUYECKOM
YPOBHE, ONMUPAETCS Ha HAIIIHO-00pa3HOe MbllUieHHe oOydaromuxcsi. bonbias
pOJIb  OTBOAUTCA  MPAKTUYECKOW  JIESITEIBHOCTH, ONBITY, AKCICPUMEHTY,
MonenupoBannio. OO0ydaromuecs: 3HAKOMATCSI ¢ TEOMETPUIECKUMHU (UTypaMu Ha
IJIOCKOCTH M B TIPOCTPAHCTBE, C WX MPOCTCUITUMHU KOH(DUTYpPAIUSIMH, ydaTCs



n300pakaTb WX Ha HEJIMHOBAHHOM M KJeT4aTod Oymare, paccMaTpHUBaIOT HX
IIPOCTEUIIME CBOMCTBA. B mponecce HM3ydeHHs] HANIAIHOW T€OMETPUU 3HAHMS,
MOJTyYCHHBIC OOYYarONIUMHUCS HAa YPOBHE HAYaJIbHOTO 00Iero oOpa3oBaHUS,
CUCTEMAaTU3UPYIOTCS U PACHIUPSIOTCS.

CornacHo yuyeOHOMY IUIaHy B 5 - 6 Kjaccax HM3y4daeTcsi MHTETPUPOBAHHBIN
npenMer "Maremaruka', KOTOpBIM BKJIIOYaeT apu(pMETHYECKUM MaTepual u
HaIVISIAHYI0 TEOMETpPHUIO, a TakKe MPOINEACBTUUYECKUE CBEIACHUS U3 aireopsl,
AIIEMEHTHI JIOTUKU W Hayajia OMUCaTeIbHON CTaTUCTUKHU.

OO6mIee 9nca0 YacoB, PEKOMEHAOBAHHBIX MJI W3YYCHHUS MaTeMmartuku, - 340
yacoB: B 5 kiacce - 170 gacoB (5 wacoB B Hemeno), B 6 kimacce - 170 gacoB (5
4acoOB B HEJIEIIIO).

Conepxanue o0yueHus B 5 kiacce.
HarypanbHbie uncia v Hylb.

Harypanpnoe uymcno. Psan narypanenbix uwcen. Yucino 0. MzoOpaxenue
HaTypaJbHBIX YHCEJI TOYKAMU Ha KOOPJAMHATHOM (YMCIIOBOM) IPSIMOM.

[lo3unmonHas cucrema cuuclieHHs. PuMckas Hymepauus Kak IIpUMeEp
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUS. [lecsITuUHas cucTtema CUUCIICHHUS.

CpaBHEHHE HATypaJIbHBIX YHCEIl, CPAaBHEHHWE HATYypPaJbHBIX YHCEN C HYJICM.
Crnioco6bl cpaBHeHus. OKpyTIIeHHE HATypaIbHBIX YUCE.

CnoxxeHue HaTypaJIbHbIX YMCEI, CBOMCTBO HYJS MPU CIOKEHUU. Brruntanue
KakK JICHCTBUE, 00paTHOE CIIOKEHUIO. YMHOXKEHHE HaTypalbHBIX YUCEJ, CBOMCTBA
HYJISl ¥ €IMHUIIBI TIPY YMHOXKEHUU. J[elieHne Kak JeiicTBre, 00paTHOE YMHOKEHHUIO.
KoMroHeHTbl  JOeWCTBUM, CBSI3b  Mexay HuMmH. [IpoBepka  pe3ynbrara
apupmeTndeckoro nerctBus. llepemecTutenbHOE W COYETaTEIBLHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI W YMHOXEHHS, PACHpeleMTEeIbHOE CBOMCTBO (3aKOH)
YMHOEHHS.

Hcnonp3oBanue OykB 1151 0003HAYEHUST HEU3BECTHOTO KOMIIOHEHTA U 3aIUCU
CBOMCTB apr(PMETUISCKUX JACHUCTBUH.

Jlenutenu W KpaTHbIE YMClA, pa3jioKEHWE Ha MHOXUTENH. IIpocThie u
coctaBHble uncia. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCcTaTKoM.

Crenenr ¢ HaTypaJbHBIM IIOKa3aTCJICM. 3anucer 4uciaa B BHUJIC CYMMBI
PaspsAAHBIX CllaracMbIX.



HucnoBoe BbIpaxeHHE. BblUMCICeHWE 3HAYEHUM YHUCIOBBIX BBIPAXKECHUN,
MOPSAIOK  BBINIOJHEHUST  JaeucTBuM.  lMcnonb3oBaHMEe  NOpU  BBIUHUCICHUAX
MEPEMECTUTEILHOTO W COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOXKECHUS U
YMHOEHHS, PACIPEICIUTEIBHOTO CBOMCTBA YMHOKECHHUS.

JpoOu.

[IpencraBnenne o JpoOM Kak Crmocod0e 3aluCh  YacTU  BEJIUMYUHBI.
OObikHOBeHHBIE JApoOu. I[lpaBuibHBIE W HempaBuibHBIE ApoOu. CMmelnaHHas
Ipo0b, TpeCTaBICHUE CMEUIaHHOW JpoOW B BHJIE€ HEMPaBUIBLHON Jpodu u
BBIJICJICHUE 1IEJI0M YacTH 4YMClia U3 HEeMpaBUIbHOU Npodu. NM3ob0paxkeHue apodeit
TOYKaMHU Ha YMCJIOBOU mpsiMoil. OcHOBHOE CBOMCTBO Jipoou. CokpatieHue apooei.
[IpuBeaenue npodu kK HOBOMY 3HaMeHaTeno. CpaBHEHUE APOOEH.

CrnoxxeHue U BBIYMTAHHE Hp06€ﬁ. YMHOXEHHNE U JACICHHUC Hp06€ﬁ, B3aMMHO-
06paTHI>IG I[pO6I/I. HaXO)KIIeHI/IG HaCTH OCJIOT0 U OCJIO0ro 110 €ro 4acCTu.

Hecaruunas 3anuch apoOeit. [lpencraBieHue necsITHUHON ApoOU B BHIIE
OOBIKHOBEHHOH. M300pakeHHe JecATUYHBIX Jpo0e TOYyKaMu Ha YHUCIOBOU
npsiMoil. CpaBHEHUE IECATUUHBIX IPOOEH.

Apudmernueckue JEUCTBUS C JIECATUYHBIMU  JpoOsmu. OkpyrieHue
JNECATUYHBIX ApOOei.

Pemienne TekcTOBBIX 3a/1a4.

Pemenue TekcToBhIX 3amad  apudMeTHueckuM — crmocoboM.  Pemienue
Jornyeckux 3anad. Pemenue 3amad mepeOOpPOM BCEX BO3MOXKHBIX BapHAHTOB.
Hcrnonb3oBaHue Npu pelIeHUH 3a/1a4 TaOJIHUI] U CXEM.

Pemienne 3amay, comepxamydx 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOpPOCTb, BpEMSs, pACCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTh. EIWHUILIBI
M3MEPEHUS: MacChl, 00beMa, IIEHbI, PACCTOSTHUSI, BpEMEHHU, CKOPOCTH. CBsI3b MEX Y
€AVMHULIAMU U3MEPEHUS KaXO0N BEIIMUYUHBI.

Peniennie 0CHOBHBIX 3a/1a4 Ha APOOH.
[IpencraBienue qaHHBIX B BUIE TAOIUI], CTOIOYATHIX JHUArpamMM.
Hansannas reomerpus.

Harnsigueie npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIyY, YToJl, JIoMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTh, KpyT. Yroi. [IpsmMoi,



OCTPBIN, TYIIOW U Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METpUUYECKUE €IUHUIILI JIUHBL. [[TuHa momaHo#, mepuMerp
MHOTOYyTOJIbHUKA. VI3MepeHune 1 MoCTPOCHUE YIIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsgaeie mpencrtaBineHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK,
PSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJbHUK, O paBEHCTBE QUTYD.

N3o0paxkenue ¢uryp, B TOM uuciie Ha kierdaroi Oymare. [loctpoenue
KOH(pUTyparui U3 Jacted NmpsSMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJeTYaTon
oymare. Mcnonb30BaHue CBOMCTB CTOPOH U YIIIOB MPSIMOYTOJIbHUKA, KBApaTa.

[lnomanes OpsIMOYTrOJIbHMKA UM  MHOTOYTOJIbHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4ucle (QUIyp, U300paKEHHBIX Ha KJeTyaTol Oymare.
EnvHune! naMepeHust miomaim.

Harnsiqaeie npeacTaBieHusi O IPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN
napajienenunen, — Ky0, — MHOTOrpaHHMKU.  M3o0pakeHwe  mpOCTEUIINX
MHOTOTpaHHUKOB. Pa3BepTku kyOa u mnapamnenenunega. Cosmanue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTUIIMHA U APYTUX MATEpPUAJIOB).

OO0beM MpsSIMOYTOJIBHOTO Mapajuienenumnena, Kyoa. EguHunbl u3MepeHus
oOBbeMma.

Conepsxanue o0ydeHus B 6 Kiiacce.
Harypanbnbie uncna.

Apudmernueckue ACUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMU YHCIIAMH.
UucnoBble  BBIpaXEHMs, TOPSIOK  JEHCTBUN,  HCIONB30BAHUE  CKOOOK.
Hcnonb3oBaHue TIpU  BBIYKCIEHUSAX IEPEMECTUTEIBHOIO W COYETATEIIbHOIO
CBOWCTB CJIOKEHUSI U YMHOXEHUSI, PACHpEACIUTEIbHOTO CBOMCTBA YMHOXKECHMUSI.
OKpyriieHuEe HAaTypaJbHbIX YHCEII.

JlenuTenu ¥ KpaTHbIC YKClia, HAUOOJBIIUM OOIIMNA NEIUTENIb U HauMEHbBIIIee
oO1iiee kpatHoe. [[emuMocTh CyMMBI U TPOU3BeIeHUs. JlereHne ¢ 0CTaTKoM.

JpoOmu.

OObIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOWCTBO JpOOH, COKpaIleHHE IPOOCH.
CpaBHeHHE W yropsiourBaHue ApooOeii. Pemenue 3a1ad Ha HaXOXKACHHE YaCTH OT
IEJIOT0 M LEJNOro Mo ero 4vactd. JIpoOHOe YHCIO Kak pe3yibTarT JICJCHHUS.
[IpeacrapieHue AecATHYHON ApOoOU B BUJIE OOBIKHOBEHHOMN JAPOOH M BOSMOXKHOCTD



MpeACTaBIeHUsS OOBIKHOBEHHOM ApOOU B BUJIE ACCATHYHOU. JlecaTuuHbie ApoOu U
MeTpUYecKas cucreMa Mep. ApudmeTndeckrue AeHCTBUS U YMCIIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSMHU.

Otnomienne. JlemeHne B [MaHHOM OTHOIIGHWH. MacmTad, MTPOTOPITHUSL.
[TpuMeHeHre ponopIUil PU PEIICHUH 3a,1a4.

IlonsiTue IMIpOLCHTA. Breruucnenue IMPOLICHTA OT BCIIMYMHBI U BCIIMYHWHEI I10 €C
IIPOLICHTY. BI)Ipa)KeHI/IG IMPOLICHTOB ACCATHUYHBIMU I[p06SIMI/I. Pemenue 3aJa4d Ha
IIPOLICHTHEI. BBIpa)I(eHI/Ie OTHOIICHHA BCJIMYHH B IIPOOCHTAX.

ITonoxuTenabHbBIC U OTpHUIATCIBbHBIC YMCJIA.

[TonoxurenbHble M OTpULaTeNbHble 4yncia. Llenpie uncma. Monyns 4wncia,
reoMeTpuyYecKas WHTepIperanus Moayias uucna. M3oOpaxkeHue wyucen Ha
KOOpAMHATHOM  mpsiMoil.  YUumcnoBble  mpoMexyTkd.  CpaBHEHME — YHCEIL
ApudpmeTnueckue IeHCTBUS C MOJ0KUTEIbHBIMU U OTPULIATEIBHBIMHU YU CIIAMHU.

[IpsmoyronbHasi cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopAWHAThI TOUYKM Ha
IJI0CKOCTH, abciucca u opAauHara. [loctpoenue Touek u Guryp Ha KOOpAUHATHOM
MJIOCKOCTH.

BykBeHHBIE BBIpAKEHUS.

[Ipumenenue OykB [Ji1  3alMCH  MaT€MaTMYEeCKUX  BBIpAXKCHUH U
npennoxxenuii. CBoiicTBa apudmMeTnueckux AeicTBUN. BykBeHHBIE BBIpAKEHUS U
YUCJIOBBIE TIOJICTAHOBKH. DyKBEHHBIE pPABEHCTBA, HAXOXKICHHUE HEU3BECTHOIO
koMmrioHeHTa. Dopmynbl, GopMynbl TepUMETpa U IUIOMAAN TMPSMOYTOJIbHHUKA,
KBaJipaTa, o0beMa rnapasuiesienumneaa u Kyoa.

Pemmenue TekcTOBBIX 3a/1a4.

Pemenne TekcToBbIX 3amauy  apudmeTnueckuM — crnocoboM. Pemienue
JIOTMYECKUX 3a]1a4. Pemenune 3a1a4 nepedopoM BCeX BOZMOKHBIX BAPUAHTOB.

Pemrennie 3amay, cojepykaliux 3aBUCUMOCTH, CBS3BIBAIONINX BEJIWYWHBI:
CKOPOCTb, BpeMH, paccTosiHue, IIeHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEILHOCTD, BpeMs, 00beM paboThl. EauHWIBI HM3MEpeHHs: Macchl,
CTOMMOCTH, pAaCCTOSIHUS, BpPEMEHH, CKOpocTH. OCBsi3b MEXKIy €IUHUIIAMU
WU3MEPEHUS KaKI0U BEIMUUHBI.

Pemienue 3aJa4y, CBA3aHHBIX C OTHOIICHUCM, IIPOINOPHHUOHAJIbHOCTBIO
BCJIMYHMH, IIPOLCHTAMU; PCIICHHUC OCHOBHLIX 3aJ1a4 Ha ,Z[pO6I/I W IIPOUCHTEI.



OneHka W TNpUKUIKA, OKpyIeHHe pesyaprara. CocraBieHUE OyKBEHHBIX
BBIPAXEHUU 110 YCIIOBHIO 3a/1a4H.

[IpencraBieHne MaHHBIX C MOMOIIBIO TaOmuu M auarpamm. CromOuareie
JUarpamMMbl: YTE€HHE U TIOCTpOeHHE. UTeHNE KPYTOBBIX AUarPaMM.

HaI‘JISII[HaH recomMCcTpHu:d.

Harnsimueie mnpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, Jy4, Yrojl, JIoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHoe pacnonoxxeHne ABYyX NPSMBIX Ha IUIOCKOCTH, NapaJUICIbHBIE
psIMbIE, NEPIEHANKYISIPHBIE NpsAMble. M3MepeHue pacCTosHUN: MEXKIY IBYyMs
TOYKaMH, OT TOUYKHU 10 MPSIMOM, JIMHA MAPIIPYTa HA KBAIPATHOM CETKE.

M3MmepeHne W TOCTPOCHHE YIVIOB € IIOMOLIBIO TpaHCHOpTHpa. Bumel
TPEYTOJIbHUKOB! OCTPOYTOJIBbHBIM, IIPSIMOYTOJIBHBIH, TYHOYTOJIbHBIH,
paBHOOEAPEHHBIH, PAaBHOCTOPOHHUI. YeTbIpexyroiabHUK, IPUMEPHI
YEeTBIPEXYTOJBHUKOB. IIpsAMOYTOIBHYK, KBaapaT: UCIOJIb30BaHNE CBOMCTB CTOPOH,
yIioB, auaroHaneil. M3oOpaxeHne reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOU
Oymare C HCIOJb30BAHUEM LIMPKYJS, JIMHEWKH, YTOJbHHUKA, TPAHCIOPTUPA.
ITocTpoenus Ha KieTyaroil Oymare.

[lepumerp MHoroyronpHuka. [lonarue tuiomaaun GUTyphl, EIUHHIIBI
u3Mepenus miomianu. [IpubnmxenHoe naMepenue miomaau Guryp, B TOM 4ucie
Ha KBaJipaTHOU ceTke. [IpubmmkeHHoe 3MepeHnue JUTMHBI OKPYKHOCTH, TJIOIIATH

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

Harnsgueie MPEACTABICHUS 0 MPOCTPAHCTBEHHBIX burypax:
napauenenunen, ky0, mpusma, nupamuia, KOHYC, IWIMHIAP, Wap U cdepa.
N306pakenne mpocTpaHnCcTBeHHBIX puryp. [Ipumeps! pa3BepTok MHOTOTPAHHUKOB,
nunHApa u Konyca. Co3maHue Mojeneil MpoCTpaHCTBEHHBIX puryp (u3 Oymarw,
MIPOBOJIOKH, MJIACTHIIMHA U IPYTUX MATEPUATIOB).

[Tonsitue oObema, eAMHUIBI U3MepeHUs: o0bema. OObeM MPSAMOYTOJIBHOIO
napajienenumnena, Kyoa.

[IpenmeTHble  pe3ynbTaThl  OCBOEHHUA  MNpOrpaMMbl  y4eOHOro  Kypca



"Maremaruka'".

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS IMPOrpaMMbl y4eOHOIO Kypca K KOHILY
oOyueHus B 5 kiacce.

Yucia ¥ BbIYUCIIEHUS.

[lorumars n IMpaBHUJIBHO y1'[0Tp€6JI$ITL TCPMHHBI, CBA3aHHBIC C HATYPAJIbHBIMHU
qHucCjiaMu, OOBIKHOBEHHBIMU U ACCATUYHBIMHA I[pO65[MI/I.

CpaBHI/IBaTI) H  YHOPAOOYMUBATL HATYPAJIbHBIC YHCJIAd, CpPABHHUBATL B
HpOCTGfIHIPIX ClIydasax OOBIKHOBEHHEIC I[pO6I/I, JCCATUYHBIC I[pO6H.

CoOTHOCHUTh  TOYKY HA  KOOpJAWHATHOM  (YUCJIOBOM)  mpsiMOl  C
COOTBETCTBYIOIIMM €{ YHCJIOM U HM300pakaThb HATypaJIbHBIC YHCIA TOYKAMHU Ha
KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOM.

Boinonusate  apudgMeTndeckue ACUCTBUS C HATypaJbHBIMUA YHWCIAMH, C
OOBIKHOBEHHBIMU APOOSIMH B IPOCTEUIIUX CITydasiX.

BBITIOTHATE NPOBEPKY, NPUKHUJIKY PE3YITATA BHIYUCICHHM.
OxpymisaTh HaTypajbHBIC YKCIIA.
Perienue TeKCTOBEIX 3a/1a4.

Pemarb TekcTOBBIE 3aaud ApUPMETHUECKUM CIIOCOOOM W C MOMOUIBIO
OpraHM30BaHHOTO KOHEYHOTO Nepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

Pemarp 3agaqur, COACPKAIMUC 3aBHUCHUMOCTH, CBA3bIBAIOINKWC BCIIMYMHBI!
CKOpPOCTBh, BPpCM:, PpaCCTOAHUC, ICHA, KOJIMYCCTBO, CTOMMOCTbD.

Hcnmonp30BaTh KpaTKUE 3aIllMCH, CXEMbI, TAOIUIIBI, 0003HAUYCHHS TIPH PEIICHUN
3aj1ad4.

ITonw30BarbCs OCHOBHBIMH CIMHHUIIaMU N3MCEPCHUSA: IOCHHBI, MacCcChlI,
PacCCTOAHNA, BPEMCHH, CKOPOCTH, BbIPpAXKATb OJHHW CAWHHUILBI BCIHWYHMHBI 4YCPC3

JIpyTHE.

W3Bnekarb, aHaIM3UpOBaTh, OLICHUBATh WH(OPMAIMIO, MPEACTABICHHYIO B
Tabnmuie, Ha CTOMOYaTroil JuarpamMme, HWHTEPIPETHPOBATh MPEACTABICHHBIC
JTAaHHBIE, UCIIOJIb30BaTh JJAHHbBIE [IPU PELICHUU 3a/1a4.

Harnsgnas reomerpust.



ITonp30BaTbcst TEOMETPUYECKUMU MTOHATUAMHU: TOYKA, IpsiMasi, OTPE30K, Jyd,
YIOJ1, MHOTOYTOJIHUK, OKPYKHOCTb, KPYT.

[IpuBonuTh TpHUMEPHl OOBEKTOB OKPYXAIOLIEITO0 MHUpPA, UMEIUX (popmy
U3yUYEHHBIX TEOMETPUUECKUX (puryp.

Hcnonp3oBarb TCPMHUHOJOTHUIO, CBA3AHHYIO C yITIaMH. BCpIINHA, CTOPOHA, C
MHOI'OYTOJIBHUKAaMH: YTOJI, BEpIIMHA, CTOpPOHA, AHAaroHajlb, C OKPYXHOCTHIO.

paauyc, TuaMeTp, LEeHTP.

N300paxarh H3y4EHHbIE T€OMETPUYECKUE (UIYpbl Ha HEJIMHOBAHHON M
KJIeT4aToil Oymare ¢ HOMOIIbIO HUPKYJIS U JIMHEUKHU.

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHUEM C TOMOIIBIO
JIMHEUKHU, CTPOUTHh OTPE3KU 3aJlaHHOW JJIMHBI; CTPOUTHh OKPYKHOCThH 3aJaHHOTO
paauyca.

HMcnonp3oBarh CBOMCTBA CTOPOH H YIUTIOB IIPAMOYT'OJIbHHKA, KBaJApaTra IJId UX
IMOCTPOCHHU:A, BEIYUCIICHUA IVIOIAAN U IICPUMCTpaA.

Boluucnsate mepuMerp © IJIOMIAAL KBajpara, MTpsIMOYTOJIbHUKA, (UTYp,
COCTaBJICHHBIX W3 TPSIMOYTOJLHUKOB, B TOM 4YHCle (UTYp, M300paKEHHBIX Ha
KJIeTyaToil Oymare.

ITonp30BaThCsl OCHOBHBIMH MCTPUYCCKHUMH CAWMHUIAMHN HW3MCPCHHA OJIWHBI,
IIomaan,; BeIpaXaTb OAHU CANMHHUIBI BEJIMYHUHBI YCPC3 APYI'HC.

Pacnio3naBare  mapasuienenunesi, KyO, HCMOJIb30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo, TpaHb, U3MEPEHHS, HAXOAUTh H3MEPEHHS Mapalieienurnena,
KyOa.

Boruucnate o0bem KyOa, mnapajielenunena Mo 3aJaHHbIM HU3MEpPEHUsIM,
MOJIb30BATHCS €MHUIIAMU U3MEpPEHUs 00beMa.

Pemars HecaOXHBIC 3ala4dyd Ha HU3MCPCHUEC TCOMCTPHUUCCKHX BCIIMYHMH B
IMPAKTHYCCKUX CUTYyaAlUAX.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOy4eHus B 6 Kjacce.

Yucia v BbIYUCIIEHUS.

3HaTh U TMOHUMAaTh TEPMUHBI, CBSI3aHHBIC C PA3TMYHBIMH BUAAMH YHCEN U
criocobaMy WX 3alliCH, TMEPEeXOAUTh (€CIU ATO BO3MOXKHO) OT OJHOM (POpMBI



3alKUCH YUCa K APYTOM.

CpaBHI/IBaTB " ynopsaao4duBaTh LCJIbIC YHCIIA, OOBIKHOBEHHBIC U ACCATUYHBIC
I[pO6I/I, CpaBHUBAThb 4YMCJia OAHOT'O U Pa3HbIX 3HAKOB.

BBIHOJIHHTB, coucTtasa YCTHBIC W IIMCbMCHHBIC IIPUCMEIL, apI/I(i)MCTI/I‘-IeCKI/IC
I[eﬁCTBI/IH C HaTypaJbHbIMU H OCJIIBLIMH  YHCIIAMU, OOBIKHOBEHHBIMU M
ACCATHYHBIMHU I[pO6HMH, IMOJOKUTCIbHBIMU U OTPpUHIATCIIbHBIMU YN CJIaMHU.

BBIUNCIATE 3HAUYEHHsI YUCIOBBIX BBIPAXKCHUM, BBIIOIHATh NPUKUAKY U
OLIEHKY pe3yjibraTa BbIUHUCICHHUM, BBINOJHATh MPeoOpa30BaHUS YHUCIOBBIX
BBIPA)KEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JACHCTBUM.

COoOTHOCHTH TOYKY Ha KOOPAMHATHOM NIPSMOM C COOTBETCTBYIOIIMM €M
YUCJIOM W M300pa)kaThb 4YMCJa TOYKAMHU Ha KOOPAMHATHOM MNpAMON, HAXOIWUTh
MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOW CHCTEME KOOPIAMHAT C KOOpAMHATAMH
3TOU TOYKH.

OprrﬂﬂTb OCIbIC 4YUCIa WU ACCATHYHBLIC I[pO6I/I, HaXOAMUTb HpI/I6J'II/DKeHI/I$I
YHUCCII.

Yucnobie 1 OyKBEHHbBIE BBIPAKEHUS.

[TorumaTh U ynoTpeOnsiTh TEPMHUHBI, CBSI3aHHBIE C 3aIIMCHI0 CTENEHU YHCIIA,
HaXOJUTh KBaJpaT U KyO 4YKCla, BBIYUCIATH 3HAUYEHHUS YHCIOBBIX BBIPAXKECHUH,
COJIEpIKALIUX CTEIICHHU.

ITonp30BaThbCs IMpU3HaKaMH ACIIMMOCTH, PACKIIaAAbIBATh HATYPAJIbHBIC YHCJId
Ha IIPOCTBIC MHOXKHTCIIH.

[Tonb3oBarbcst MacIITaboM, COCTABIIATH MPONOPIUU U OTHOIICHHUS.

Hcnonp3oBarh OYKBBI JIJIs1 0003HAYCHUS YHCEIT IIPH 3allMCH MaTEMaTHYCCKUX
BBIP@KCHH, COCTAB/IATh OYKBEHHBIC BBIPAKCHUS U (POPMYJIbI, HAXOAUTH 3HAUCHUS
OyKBEHHBIX  BBIPAXKCHHH, OCYIICCTBIISAS  HEOOXOAUMBbIC  IMOJACTAHOBKH |
npeoOpa3oBaHUsI.

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Permmenue TekcTOBEIX 3aJ1a4.

PemaTte MHOrOImaroBeie TEKCTOBBIC 3agaqyun apI/I(i)MeTI/I‘{CCKI/IM CITOCOOOM.



Pemarp 3aJladyi, CBA3aHHBIC C OTHOLICHHUEM, IIPOINOPHHOHATIBbHOCTBIO
BCJIMYMH, ITPOLCHTAMH, PCIIATbL TPHU OCHOBHBIC 3a/Ia41 Ha I[pO6I/I H IIPOLICHTHI.

Pemrate 3amaum, copepikaiive 3aBUCHUMOCTH, CBSI3bIBAIOIIAE BEJIWYWHBI:
CKOpPOCTb, BpeMs, paccrosiHue, 1(S: KOJINYECTBO, CTOUMOCTb,
POU3BOJIUTEIBLHOCTh, BpeMs, 0O0beMa paboThl, HUCIHOJIb3Ys apudMeTHuecKue
NEUCTBUSI,  OILIEHKY, TPHUKHUAKY, T[OJb30BaThCS  €IUHULIAMH  W3MEpPEHUs
COOTBETCTBYIOLIUX BEJIUYHH.

CocTaBisarh 6YKB€HHI>IG BBIPAKCHHUA 110 YCJIOBHIO 3a1a49HU.

N3Bnekars uHdOpMaIMio, MpEeACTaBICHHYIO B TaONuIaXx, Ha JIMHEHHOMH,
CTOJIOYATON WJIM KPYroBOW JauarpaMmax, WHTEPIPETUPOBATh MPEACTaBICHHBIE
JTaHHBIE, UCITOIB30BaTh JAHHBIC IPU PEIICHUN 3a]1a4.

[Ipencrapnare uHGOPMAIIMIO C MOMOIIBIO TAOJIUI, TUHCHWHOU U CTONIOYATON
TarpamMmm.

Har: JIAHad TCOMCTPHA.

[IpuBoauTh HpUMEpPHl OOBEKTOB OKPYXKAIOUIET0 MHUpPA, HUMEIUX (opMmy
W3YYEHHBIX T€OMETPUYECKUX IJIOCKUX W MPOCTPAHCTBEHHBIX (PUTYp, NMpHUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakaTb ¢ TOMOIIBIO IHPKYJSA, JUHEWKH, TpPAaHCIOPTHpPAa HAa
HEJIMHOBAHHOW M KJIETYaTOM OyMmare W3y4eHHbIE IIJIOCKUE TEeOMETPUUECKUE
burypsl 1 KOH(QUTYpalUK, CHMMETPUYHBIC (DUTYPHI.

[Tonb30BaThCst TEOMETPUUECKUMU MMOHATUSMH: PABEHCTBO (DUTYP, CHMMETPHS,
MCIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CUMMETPHUH, LIEHTP
CUMMETPHH.

Haxonute BEIMYMHBI yIJIOB U3BMEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJaHHOW BEJIMYMHBI, IIOJIb30BATHCSA IPU PELICHUU 3a1a4 I'PaayCHON MEpOu
YIJIOB, PaCliO3HABAaTh HA YEPTE)KAX OCTPBIN, IPAMOU, Pa3BEPHYTHIA U TYIIOU YIVIBL.

BBIUHCIAT, JUIMHY JIOMaHOW, IEPUMETP MHOTOYTOJIbHHKA, IT0JIb30BaThCs
CIMHMIIAMM HM3MCEPEHHMS JIJIMHBI, BBIPAKATh OJHH €IWHULBI M3MCPCHHS JIJTHHBI
qyepes IpyTHe.

HaXOI[I/ITL, HCIIOJIB3Ys YCPTCIKHBIC HHCTPYMCHTDI, PACCTOAHUSA: MCXKAY ABYMS
TOYKaMH, OT TOYKH J0 pr[MOfI, HJINMHY IIYTHU Ha KBaI[paTHOﬁ CCTKCE.



Bbruncnate miomans  (QUryp, COCTABIEHHBIX M3  MPSIMOYIOJIBHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOJILHUKH, Ha paBHbIE (PUTYpBI, TOCTpanBaHUE
J10 IPSAMOYTOJIBHUKA, MTOJIb30BAaThCSI OCHOBHBIMM €IMHULIAMHA U3MEPEHUS TLIOIIA/H,
BBIPAXKaTh OJJHU €AWUHUILIBI U3MEPEHUS IUIOIIAN Yepe3 APyTHE.

Pacrnio3naBarr Ha MOACIIIAX H I/1306pa)KCHI/IHX nmupamMuay, KOHyC, HOUIJIIMHADP,
HCIIOJIB30BAaTh TCPMHUHOJIOTHUIO: BCPIIINHA, pe6po, I'paHb, OCHOBAHHUC, PA3BCPTKA.

N3006paxkars Ha KjeT4aToi Oymare mpsiMOyTOJIbHBIN HapaijIeIeHIe]I.

Brruncnate o0bem MIPAMOYI'OJIBHOI'O ITapaJIIICICIIUIICAA, KY6a, I10JIB30BAaTbHCA
OCHOBHBIMHU CIMHUIIAMHU U3MCPCHU oObeMma.

Pemate HecIoOXXHBIC 3aJ1ad Ha HAXO0XICHHUC TI'COMCTPHUYCCKHUX BCIWMYWH B
IMPAKTHYCCKUX CUTYyaAlUAX.

denepajabHas padouasi mporpamMma y4deOHoro kypca ""Aareopa" B 7 - 9
KJIaccax (majiee COOTBETCTBEHHO - MporpamMma y4eOHOro xkypca '"Axareopa',
yueOHbI Kypc).

IloscHUuTEILHAS 3aITHMCKA.

AnreOpa sBiISe€TCS OIHMM HW3 ONOPHBIX KypCOB OCHOBHOTO OOILEro
oOpa3oBaHusi: OHA O0ECIEUNBACT U3YUEHUE JPYTUX AUCLMIUIMH, KaK €CTECTBEHHO-
HAay4HOIr0, TaK M TyMAaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIuMO Jis
IPOIOJKEHHUsT 00pa30BaHMs U B MMOBCEIHEBHOM *Ku3HU. Pa3BuTHe y oOyuaroumxcs
HAy4HbIX TMPEICTAaBICHUM O NPOUCXOKACHUM U CYLUIHOCTH aire0panyeckux
abcTpakiuii, crocode OTpaKeHUsI MaTeMaTUYECKON HAyKOW SIBJICHUI U MPOIIECCOB
B MPUPOAEC M OOIIECTBE, POJM MAaTEMaTHYECKOrO MOJEIMPOBAHHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJaNnTalli B COBPEMEHHOM LIM(PPOBOM
obOmectBe. M3yueHue anreOppl oOecleUMBAET pPa3BUTHE YMEHHUs HaOIIONATh,
CpaBHMBATh, HAaXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JEHCTBUSI U BBIBOABI,
dbopmynrpoBarh yrBepxkaAcHUS. OCcBOeHHE Kypca anreOphl 00eCIednBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUsT OOYyYaroluXCs: OHM HCIHOJIb3YIOT JIEIyKTUBHbBIE U
WHIYKTUBHBIE pacCyXAeHHs, 0000IIeHre U KOHKPETU3alUI0, aOCTparupoBaHue U
aHaioruto. OOyyeHue  ainrebpe  mOpenrnosiaraeT  3HAYUTENbHBIA  00bEM
CaMOCTOATENIbHON  JESATENBHOCTH OOYyYalolUXCsi, MO3TOMY CaMOCTOSATEIbHOE
peleHue 3ajay sIBIAEeTCA peanu3alueil JesTeIbHOCTHOTO MPUHIIKIIA O0YYSHHUSL.



B cTpykType nporpammel yuebHoro kypca "Anredpa ajisi OCHOBHOTO OOIIEro
00pa30BaHUs OCHOBHOE MECTO 3aHHMAIOT COJEpP>KaTebHO-METOINYECKUE JINHUU:
"Uucna wu BeluucieHus", "AnreOpamdeckue BblpaxeHus'', "YpaBHEHHS W
HepaBeHcTBa", "®dynknuu". Kaxmas u3 3THX COAEPKATEIbHO-METOANYECKUX
JMHUN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHHS Kypca, B3aUMOJICUCTBYS C
JpYyrUMHU €ro JuHusMH. B xome wu3ydeHus y4deOHOro Kypca oOydarouumcs
MPUXOJUTCSA JOTHYECKU PAaCCYX AaTh, MCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBA3W ¢ 3TUM B mporpammy ydeOHOro kypca "AnreOpa" BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjeiax
MaTeMaTUYeCKoro o0pa3oBaHusl M CIIOCOOCTBYIOIIME OBIAJCHUIO OOYyYarOIUMUCS
OCHOB  YHHMBEPCAJIbHOIO  Maremaruueckoro s3pika. Cojep)kareslibHOM U
CTPYKTYpHOH OCOOCHHOCTBIO YyueOHOro Kypca "AnreOpa" sBiIsieTCs €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nauHAM "Yuciaa W BBIUMCICHUS" CIYKHT OCHOBOM IS
JATbHENIIET0 M3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOyHarOIIUXCS
JIOTUYECKOTO MBIILJICHUS, JOPMUPOBAHUIO YMEHUS MOJIB30BAThCS aITOPUTMaMHU, a
TaKXke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIAUMBIX JJIsl TOBCEAHEBHOM
XKU3HU. Pa3BuTHE MOHATHA O YKMCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3zoBaHUs
CBS3aHO C pAIMOHAIBHBIMH W HMPPAMOHAIBHBIMM YHUCIaMHU, (OpMHUpPOBaHHEM
MPEACTABICHUN O JCUCTBUTEIIBHOM 4YHUCJE. 3aBEPIICHUE OCBOCHHSI YHCIOBOM
JUHUH OTHECEHO K CpPeTHEMY 00IeMy 00pa30BaHUIO.

Conepxanue AByX ainredpandeckux JIMHUK - "AnreOpandeckue BhIpaKeHHs "
u "YpaBHeHUsS U HEpaBeHCTBA" crOCOOCTBYeT (hOPMUPOBAHUIO y OOYyYaIOIIMXCS
MaTeMaTHYeCKOro anmnapara, HeoOXOIMMOro Jid pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB UM MPAKTHUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00mIero oOpa3oBaHus Y4Y€OHBIM Marepuan TpyHIupyercs BOKPYT
paIMOHAIBHBIX BBIpKEHUN. Anredpa TEeMOHCTPUPYET 3HAYCHUE MATEMaTHKU Kak
A3bIKa JUIA TOCTPOEHUS MaTeMaTHYECKUX MOJENIEH, ONMUCaHUs IPOLECCOB U
SBIICHUN peallbHOro Mwupa. B 3amaum oOydeHust anreOpe BXOMIT TaKKe
JajbHEIIee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHHUS, HEOOXOJUMOTo, B
YaCTHOCTH, JUIsl OCBOEHMS Kypca HHGOPMATUKH, W OBJIAQJCHUE HaBbIKAMHU
JNEAyKTUBHBIX paccyxaeHuil. [Ipeodpa3oBaHre CUMBOJIBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXEeHUs, CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxanue (yHKIIMOHATIBHO-TpaUUeCKON JUHUM HAIEJICHO Ha MOITydYeHHE
o0ydJaromuMHCcs 3HAHUA O (PYHKUHMAX KaKk BaKHEHIEH mMareMaTH4ecKOl MOJEH
JUISL OTIMCAHUA M UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOJIE
u oOmectBe. M3yueHue Mmarepuana CHOCOOCTBYET Pa3BUTHIO y OOyYaroLIMXCs



YMEHHUSI UCIOJIb30BaTh Pa3jIMUHbIE BbIPA3UTEIbHBIE CPEACTBA S3bIKa MAaTEMaTHKH -
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckrue, BHOCUT BKIaJ B (QOopMHpOBaHHE
IPEICTABICHUI O POJIM MaTEMaTUKH B PA3BUTUH LIMBUIIM3ALUN U KYJIbTYPBIL.

CormacHo ywyeOHOMy TmuiaHy B 7 - 9 Kimaccax u3yyaeTcsl y4eOHBIM Kypc
"Anre6pa", KOTOPBIM BKJIIOYAET CJCAYIOIIME OCHOBHBIEC pa3feibl COICPIKAHMS:
"Uucna wu BeiuucieHus", "AnreOpamdeckue BblpaxkeHus", "YpaBHeHUS W
HepaBeHcTBa", "OyHKIIMN".

OO0miee YMCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3y4YeHHUs Y4eOHOro Kypca
"Anre6pa", - 306 yacoB: B 7 knacce - 102 ygaca (3 yaca B Hezeno), B 8 Kiacce -
102 gaca (3 yaca B Henenio), B 9 kiracce - 102 gaca (3 gaca B HEACIIO).

Conepsxanue oOydeHus B 7 Kiiacce.
Yucia v BEIYUCIICHUS.

Jpobu OOBIKHOBEHHBIE U JACCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aIKCU
npobeit k gpyroi. I[loHsiTMe palMOHANBHOTO YHCIA, 3alKCh, CPaBHEHUE,
YHOPSAOYMBAHUE  PAIlMOHAIBHBIX  4Hucel. ApudMerhyeckue JeHUCTBUS €
paIrMoHAIBHBIMU YncIamMu. Perenue 3amaq4 U3 peaqbHON MPAKTUKW HA YacTH, Ha
JpoOu.

Crenenb ¢ HaTypajdbHBIM MOKa3aTejieM: ONpelesieHne, mpeoOpa3oBaHue
BBIPKEHUN Ha OCHOBE OIPENENICHNUs, 3auch O0onbiux yncen. [IporeHTsl, 3anuch
MIPOLICHTOB B BUE ApoOU U IpoOU B BUAE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4u Ha
MPOIIEHTHI, PELICHUE 3a7a4 U3 peabHON MPAKTUKH.

[IpumeHeHnEe TIPU3HAKOB  JEIIUMOCTH, PA3JIOKEHHE Ha  MHOXUTEIU
HaTypaJIbHBIX YUCETL.

PeanbHple  3aBUCMMOCTHM, B TOM  4ucle TmpsiMasi W oOparHas
MIPONIOPLUHOHAIIBHOCTH.

AnreOpandecKre BbIPaKECHHUS.

IIepeMeHHbBIE, YMCIIOBOE 3HAYCHUE BBIPAKEHUS C MEPEMEHHOM. [lomycTumeble
3HaYeHUs nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIy BEIMYMHAMU B BUJIE
dbopmynel. Beraucienns o popmynam. [IpeoGpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJIECTBEHHO paBHbIE BBIpAXKEHMs, MpaBuia NpeoOpa3oBaHUsi CyMM U
MPOU3BEACHUH, MPaBUIIa PACKPBITUS CKOOOK U MPUBEEHUS MOJA0OOHBIX ClaraeMbIX.

CBoiicTBa CTENEHU C HaTypaJbHBIM IIOKA3aTCIJICM.



OnHounensl U MHoOrouseHsl. CteneHb MHorowieHa. CioeHue, BbIYMTAHUE,
YMHOKEHUE MHOTOWJIEHOB. POPMYJIbl COKPAILIEHHOIO YMHOXEHUS: KBAAPAT CyMMBbI
U KBajpar pasHoctu. GopmMyna pasHOCTH KBagpaToB. Pa3iiokeHne MHOTOWIEHOB Ha
MHOKHTEIH.

ypaBHCHI/ISI U HCPABCHCTBA.

VYpaBHEeHUE, KOpEHb YpaBHEHHMs, IpaBuja MpeoOpa3oBaHMs YypaBHEHUS,
PaBHOCUIILHOCTh YpaBHEHUH.

JIluHetHOEe ypaBHEHUME C OJIHOW IIEPEMEHHOM, YHUCIO KOPHEU JIMHEWMHOIO
YPaBHEHMS, pCELICHHWE JIMHEWHBIX YypaBHEeHHW. COCTaBIE€HHE ypaBHEHUU IIO
YCJIOBUIO 3a7aui. Penienre TeKCTOBBIX 3a7a4 ¢ MMOMOIIbIO YPaBHEHHM.

JIuneitHoe ypaBHEHHE C ABYMs MEpEeMEHHbIMU U ero rpaguk. Cucrema IByX
JIMHEWHBIX YPaBHEHMM C JByMs IIEpEMEHHBIMU. PellleHune cucreM ypaBHEHUU
CIOocoOOM MOACTaHOBKU. IIpuMepsl peleHusi TEKCTOBBIX 3a7ad C I[OMOUIbIO
CUCTEM YPaBHECHUM.

DyHKIUH.

Koopanuara toukn Ha npsmoi. UucnoBele NpoMeKyTKH. PaccTosiHue Mexmy
JByMsI TOUKaMHU KOOPAMHATHON NIPSIMOM.

IpsiMoyronbHas cucteMa koopauuat, oc OX u OY . AGemmceca u opaumara
TOYKH HA KOOpJAWHATHOU TuiockocTH. [IpuMepsl rpadukoB, 3aqaHHBIX (GOpMYIaMU.
Urenue rpadukoB peanbHbIx 3aBucumoctedt. I[lonsitue Qynkmuun. Ipadux
dbyukiuu. CoiictBa dGyHkiuid. JInnelinas ¢ynkius, ee rpaduk. Ipadux GpyHkmmm

y = |x]. ['paduueckoe perieHne TUHEHHBIX YPaBHEHUW M CHCTEM JMHEHHBIX
YPaBHEHHU.

Conepxanue o0yueHus B 8 Kiacce.
Yuciia ¥ BBIYUCIIEHUS.

KBaaparueiii kopenb u3 uyucna. [lonsTue 00 wupparMoOHATHPHOM YHCIIC.
JlecaTruHbie IPUOTMKEHUST UPPAITMOHANIBHBIX yrcen. CBOWCTBa apru(pMETHISCKUX
KBaJPAaTHBIX KOPHEH U UX MIPUMEHEHHUE K MPE0OPaA30BaHUIO YHUCIIOBBIX BBIPAXKEHUN
Y BBIYUCIIEHUSAM. [{€eMICTBUTENIbHBIEC YMCIA.

Crenens ¢ OCJIBIM ITOKAa3aTCJIEM U €€ CBOMCTBA. CTaH,Z[apTHa}I 3aIliuCh YuCjia.

Anrebpandeckue BbIpaKECHUS.



KB&I[p&THBIfI TPEXUWICH, Pa3JIOKCHUEC KBAAPATHOI'O TPCXYJICHA HA MHOXHUTCIIHN.

Anrebpandeckass ApoO6b. OCHOBHOE CBOWCTBO ayreOpanyeckoil apoOwu.
CnoxxeHue, BBIUUTAHHWE, YMHOXCHHE, [IEJICHUE anreOpanmdeckux JIpoOeH.
PanyoHanbHbIe BEIpQXKEHUS M UX PEOOpa30BaHMUE.

ypaBHCHI/ISI U HCPABCHCTBA.

KBagparnoe ypaBHeHue, popMyiia KOpHEH KBajapaTHOTO ypaBHeHHs. Teopema
Buera. Pemenne ypaBHEHHMH, CBOISIIMXCA K JIMHEMHBIM UM KBaJPATHBIM.
[Ipocretimue 1poOHO-paliOHAIbHBIC YPAaBHECHHUS.

I'paduueckas mHTEpnperanuss ypaBHEHUN C JBYMsI IEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YPAaBHEHHU C JABYMs NepeMEHHbIMU. [IpumMepsl pemieHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMU.

PelieHue TeKCTOBBIX 3a7a4 aJIFe6paI/I‘-I€CKHM CITOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OHOUN MEPEMEHHOM.

QOyHKIUH.

[Tonsitne pynkunn. O0acTh ONPEAECICHHUS] 1 MHOXKECTBO 3HAYEHUN (DyHKIIMH.
CrocoObl 3a1aHust PyHKIHIA.

I'padux dynkuuu. Ytenue cBoilcTB QyHKIUM 10 ee rpaduky. [Ipumeps
rpaduKoB QPyHKIHI, OTPAKAIOIIUX PEATbHBIE TTPOIIECCHI.

ODYHKIMY, OMHUCHIBAIOIINE TPSIMYI0O W OOpaTHYI MPOMOPIIMOHAIBHBIE
2 3 _
3aBUCUMOCTH, uX rpaduku. Oyukmum Y = X°, Y =X, y = JX, ¥ = | ],

['paduueckoe pernieHre ypaBHEHUN U CUCTEM YPABHEHHIM.
Conepxanue o0yueHus B 9 kiacce.
Yucna 1 BBIYUCIICHUS.

PaunonanpHble yKclia, UppaIllMOHANIBHBIE YUCIA, KOHEYHbIE U OECKOHEUYHbIE
JECATUYHbIE JPpoOH. MHOXKECTBO NEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YUCIIA
KaK OECKOHEYHbIE JecATUYHbIE ApoOu. B3auMHO O0IHO3HAUHOE COOTBETCTBUE
MEKly MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHHE JCWCTBUTENBHBIX YHCEN, apUPMETHUECKHE JEWUCTBUSA C



I[CﬁCTBHTCJII)HBIMPI YHUCJIaMH.

Pa3mepbl OOBEKTOB OKpYKAIOIIET0 MHUpPa, UIMTEIBHOCTh MPOLECCOB B
OKpY>KaroleM MUpE.

[TpubnuxeHHOE 3HAYEHUE BEIMYMHBI, TOUHOCTh MpuOmmkeHus. OKpyrieHue
yucell. [Ipyuknaka 1 oueHkKa pe3yJbTaToB BbIYUCIICHUN.

YpaBHEHUS U HEPABEHCTBA.
JluneriHoe ypaBHEeHUE. PelieHue ypaBHEHUM, CBOIAIIMXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHH, CBONSIIMXCS K KBAaJPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIICHEN Pa3JI0)KEHUEM HA MHOXKUTEIIH.

Pemenue apoOHO-palMOHANbHBIX ypaBHEHWI. PerieHue TEKCTOBBIX 3a/ad
anreOpanyeckuM METOJIOM.

VYpaBHeHUE C JIBYyMsI NEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem aByx
JIMHEMHBIX YPAaBHEHUHU C JBYMs IEPEMEHHBIMHU. PellieHre CUCTEM IBYX YpaBHEHH,
OHO W3 KOTOPHIX JIMHEWHOE, a Jpyroe - BTOpod creneHu. [paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1a4 alireOpandeCcKuM CIIOCOOOM.
UucnoBele HEPABEHCTBA U UX CBOWCTBA.

Peumienne nMHEWHBIX HEPABEHCTB C OJHOM NEpEMEHHOM. PemeHne cucrem
JIMHEMHBIX HEPAaBEeHCTB C OJHOW IepeMeHHOU. KBagpaTHele HeEpaBEHCTBA.
['paduueckas wWHTEpIHpeTaIlMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMM.

DyHKIUH.
KBangparnunas ¢ynkiusa, ee rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoIIbl, 0Ch CAMMETPHUH MapadoJIbI.
K 3
Tpadukn ¢ynxmmit: Y = KX y =k« + by = X y =x*, y = Jx,
Y = |X], u ux croiicrsa.

Yucnosbie MMOCJICAOBATCIIbHOCTH U ITPOTPECCUMH.



IIoHsAiTHE YMCIOBOM TOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEI0BATEILHOCTH
pPEeKyppeHTHOI GopMmyIoit u GpopmyIoil n-To yieHa.

ApudmeTrnueckas U reomeTpuueckas mnporpeccud. PopMynbl n-ro 4ieHa
apu(MeTHYeCKor U TEOMETPUIECKOM MPOTPECCHil, CyMMBI TIEPBBIX N YJICHOB.

N3o0paxkeHne uiIeHOB apuMETHUYECKON W TEeOMETPUUYECKOM Mporpeccuit
TOYKAMHA HAa KOOPAWMHATHOM TJIOCKOCTHU. JIMHEHMHBIM U SKCIIOHCHUHMAJIBbHBIN POCT.
CI10HBI€ MPOLICHTHI.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca "Anredpa.

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOIO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Yucia v BbIYUCIIEHUS.

BI)IHOJ'IHHTB, coucCTasad YCTHBIC M IIMCbMCHHBIC IIPHUCMBI, apI/I(i)MeTI/ILIGCKI/Ie
I[GﬁCTBHH C palOHAJIbHBIMHA YHCJIAMMH.

HaxonuTh 3Ha4eHUST YHCIOBBIX BBIPAKCHHH, MPUMEHATh Pa3HOOOpa3HbIC
CIIOCOOBI M TIPUEMBI BBIYMCIICHHUS 3HAYCHUN APOOHBIX BBIPAKEHUM, COIEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexoauTh OT OmHOW (POPMBI 3aMMCH YHMCEN K APYroi (mpeoOpa3oBbIBATH
NECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B
JaCTHOCTU B OECKOHEUHYIO JICCATUYHYIO JIPOOB).

CpaBHHBATh U yHOPSA0YMBATh PALIMOHAJIBHBIE YHCIA.
OKpymisTh 4ncia.

BpINonHATh NPUKUAKY M OLEHKY PE3yJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYCHUHN
YUCJIOBBIX BBIPAXKECHUW. BBINOIHATH AEUCTBUS CO CTENEHSMHM C HaTypaJbHBIMU
IIOKAa3aTEISIMU.

[IprMeHATh NpU3HAKK ETMMOCTH, PA3JIOKEHUE HA MHOKHUTEIHN HAaTypPaJIbHBIX
YUCEl.

Pemare mpakTUKO-OPUEHTUPOBAHHBIEC 33Ja4M, CBA3aHHBIE C OTHOLICHHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBIO BEJIWYMH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pEe3yabTaThl PEIIEHUs 3a]1a4 C YYETOM OrPAaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



AnreOpandecKre BbIpaKEHHUS.

Ucnons3oBarh anreOpandyeckyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOCHUS yueOHOTO MaTepuaia.

HaXOI[I/ITI) 3HAa4YCHUA 6y1(BeHHBIX BBIpa)KeHI/Iﬁ IIpru 3aJaHHbIX 3HA4YCHUAX
ICPCMCHHBIX.

BoimonHaTh Hp€O6p330BaHI/IH CJIOTO BBIPAKCHHA B MHOT'OWICH IIPHUBCACHUCM
HOILO6HI>IX CllaracMbiX, paCKpbITUEM CKOOOK.

BpINONHATE yMHOXKEHHE OJHOYJIEHA HAa MHOIOWIEH W MHOIOWICHA Ha
MHOTOYJIEH, MPUMEHSTHh (POPMYJIBI KBaApaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3J0KEHUE MHOTOYWICHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXKHUTENS, TPYNIUPOBKU  CllaraeMebIx,
npuMeHeHus: GOPMYIT COKPAIIIEHHOTO YMHOMKEHUSI.

HpI/IMGHHTB Hp606pa30BaHI/IH MHOTI'OWJICHOB JIA PCIICHHA PA3JIMYHBIX 3alaad
N3 MAaTCMAaTUKHU, CMCKHBIX ITPCIAMCTOB, U3 peaHBHOﬁ IIPAKTHUKHU.

Hcnonb30Bare CBOMCTBA CTENEHEW C HATypPaJbHBIMU IOKAa3aTEIsIMU IS
npeoOpa3oBaHuUs BhIPAKEHUM.

YpaBHEHUS 1 HEPABEHCTBA.

Pemrare nMHENHBIE ypaBHEHMS C OJHOM INEPEMEHHOM, NMPUMEHSS NpaBUia
[Iepexosa OT UCXOAHOIO YPAaBHEHUS K PABHOCHIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCJI0 KOPHEM yPaBHEHUS.

[TpumensaTs rpaduueckue METOABI TIPHU PEIICHUH JTUHEHHBIX YPAaBHCHUNA U MX
CUCTEM.

[TogOupare npumepsl mHap YHCEN, SBISIOUIAXCS pEIIeHUEeM JIMHEHHOTO
YpPaBHEHUS C ABYMS IEPEMECHHBIMU.

CtpouTh B KOOPJUHATHOU MJIOCKOCTH I'paUK JUHEHHOTO YPAaBHEHUS C IByMs
NepeMEHHBIMHU, MOJIb3YACh rpa)MKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemrare cuctembl IByX JTMHEWHBIX YpaBHEHHUI C ABYMSI EPEMEHHBIMU, B TOM
yucle rpaduyecKy.

CocraBiATh W peliaTh JIMHEWHOE YpPAaBHEHHE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIIOBUIO 33141, UHTEPIIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM



3aJ1a4y IOy YEHHBIN pEe3yJIbTar.
QOyHKIUH.

N306paxarh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, NHTEPBAJIBI, 3aIIUCHIBATh YHCIIOBBIE IIPOMEXYTKHA Ha
areOpanvecKkoM sI3bIKe.

OtMmeuaTh B KOOp,Z[I/IHaTHOﬁ IINIOCKOCTH TOYKHU IIO 3aJladHHBIM KOOpAWHATAM,

CTPOHTH rpadyKy THHEiHbIX GyHKImiA. Ctponts rpaduk Gpyrxmmn Y = | X|,

OnuceiBaTh € TOMOLIBIO (PYHKIUHA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BPEMs, PACCTOSHHUE, LIEHA, KOJIWYECTBO, CTOMMOCTb,
IIPOU3BOJIUTEIBHOCTD, BPEMsI, 00bEM padOTHI.

HaXOI[I/ITI) 3HAQ4YCHUC (1)YHKI_[I/II/I I10 3HAYCHHIO €C apryMCHTaA.

[Tonumarp rpadudeckuii cioco® MpeACTaBICHUS W aHaln3a WHGOpMAaIIWH,
W3BJICKAaTh U MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPa(PUKOB PeaThbHBIX IIPOIIECCOB
U 3aBUCUMOCTEM.

[IpenMeTHble pe3yabTaThl OCBOCHHUSI MPOrpaMMbl Yy4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kiacce.

Yucia ¥ BBIYUCIIEHUS.

Hcnonb30Bare HavyalbHBIE IPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
YuCeN JJIsl CpaBHEHUS, OKPYIJICHHUS M BBIUMCICHUHN, N300paxarh JIeHCTBUTEIbHbBIE
YyCIla TOYKaMHU Ha KOOPAMHATHOM MPSAMOM.

[IpumensTh TOHATHE apU(PMETHUYECKOTO KBAJIPAaTHOTO KOPHS, HaXOJUTh
KBaJIpaTHbIE€ KOPHHU, HCIONb3Yysd NPU HEOOXOAMMOCTH KAaJbKYJSITOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKAIIMX KBaJpaTHble KOPHHU, HCIHOJb3YS
CBOWCTBA KOPHEH.

Hcrionp3oBarh 3amucy OONBIIMX W MaJIbIX YHCEI C IOMOIIBIO JECATHUHBIX
npobeii u creneHeit uncia 10.

AnreOpandecKue BEIPKCHHUS.

HpI/IMeHHTB IHOHATUEC CTCIICHU C OCJIBbIM IIOKAa3aTcjICM, BbIIIOJIHATD
Hpeo6pa3013aHH5{ BBIpﬂ)K@HPIﬁ, coacpKaurXx CTCIICHN C LCJIbIM IIOKAa3aTCICM.

BoinonHsaTh TOXICCTBCHHBIC HpCO6p330BaHI/I$[ padrOHAJIbHBIX BBIpa)KeHI/II\/'I Ha



OCHOBC ITpaBHJI ,ZICfICTBI/Iﬁ Haa MHOIo4J€HaMiu U aJIFC6paI/ILIeCKI/IMI/I ,Z[p06SIMI/I.
PaCKJIaI[BIBaTB KBaI[paTHbIﬁ TPCXYJICH HA MHOKUTCIIN.

[IpumeHnsATh TpeoOpa30BaHusl BBIPAKEHUIN JJI PEIICHUS PA3IMYHBIX 3a]a4 U3
MaTEMAaTHKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON NPAKTUKH.

ypaBHCHI/ISI U HCPABCHCTBA.

Pemarp J'IPIHGfIHI)IG, KBaJApaTHBIC YPABHCHHUA W PAOUOHAJIBHBIC YPABHCHU:I,
CBOJAIINCCA K HUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU.

[IpoBoauThH MpOCTEHIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YpPaBHEHHM, B
TOM YHCJIe ¢ IPUMEHEHUEM TpadUUecKuX MpeAcTaBICHUH (yCTaHABIMBATh, UMEET
JU ypaBHEHHWE WM CHCTEMa YpPaBHCHHM PEIICHHS, €CIM UMEET, TO CKOJbKO, U
npouee).

[lepexomuTh OT ciOBECHOM (HOPMYIMPOBKH 3aJa4d K €€ aiareOpandeckoin
MOJEIIM C TIOMOILIBID COCTABJICHUS YPaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4M MOJTyUYECHHBIN pe3yibTar.

[IpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH, PEIIATh
JMHEHBICE HEPAaBEHCTBA C OJHOM TNIEPEMEHHOM M HUX CHUCTEMBI, JaBaTh
rpadUyecKyr0 WLTIOCTPAIIMI0O MHOXKECTBA PEUICHUM HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKINH.

[TonumaTh U UCMONIB30BaTh (YHKIMOHAIBHBIC TOHSITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OOO03HAYCHMsI), OMPENCITh 3HAUCHHE (PYHKIMH IO 3HAYCHHUIO
apryMeHTa, ONpeNessaTh CBOMCTBA (DYHKIIUU TI0 €€ TpaduKy.

Crpouts rpaduku 37eMeHTapHbIX QYHKIUN BUJIA:

_ 2 3 _ o
Yy=—-,y=X,Yy=X,Yy =\/;, Y = |X|, ommceBars cBoiicTea

YUCIOBON (DYHKIIUU TI0 €€ TpaduKy.

[IpenMeTHbIe pe3ylbTaTbl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucia v BbIYUCIIEHUS.

CpaBHI/IBaTB 1 YIIOPAAO0YNBATh PAalHOHAJIBbHBIC N1 HPPAMOHAJIbLHBIC YHCJIA.



BoinmonHsaTh apI/I(I)MeTI/I‘ICCKI/IC ,I[CI>’ICTBPI}I C pallMOHAJIbHBIMHU YHUCJIaMH, COUCTaA
YCTHBIC M IMHNCBbMCHHBIC IIPUCMBbI, BBIIIOJIHATL BBIYHUCICHHA C HMPPAlOOHAJIIbHBIMU
YU CJIaMHU.

HaxonuTe 3HaueHUs CTENEHEN C UEIbIMU NTOKA3aTEISIMU U KOPHEH, BEIYUCIIATD
3HAYEHHUsI YUCIIOBBIX BBIPAKECHUM.

OprrJI}ITI) ,ZIGfICTBPITGJII)HBIC 4UncCila, BBIIOJIHATL IIPUKHUAKY PC3ylibTara
BBIQHCHGHHﬁ, OICHKY YMCJIOBBIX BBIpa)KeHHﬁ.

ypaBHCHI/IH N HCPABCHCTBA.

Pemrare nMHENHBIE W KBAaJApaTHBIE YPAaBHEHUS, YPABHEHUs, CBOISIIMECA K
HUM, IpOCTeNIInEe APOOHO-pallMOHAIbHBIE YPABHEHUS.

Pemrate cuctemsl OBYyX JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU M
CUCTEMBI JIByX YPaBHEHMH, B KOTOPBIX OJTHO YPABHEHUE HE SBIACTCS JIMHEUHBIM.

Pemare TeKCTOBEIE 3aJaqdn aJIF€6paI/I‘{eCKI/IM CIIOCOOOM C ITIOMOIIIBIO
COCTABJICHUA YPAaBHCHUA UJIM CUCTCMBI IBYX ypaBHeHHI}JI C ABYM: IICPCMCHHBIMU.

[IpoBoauTh MPOCTEUIINE KCCIENOBAHUS YPABHEHUW U CUCTEM YPABHECHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM T'paduyeCKuX MPeCTaBICHUN (yCTaHABIMBATh, UMEET
JM ypaBHEHHWE WM CHUCTEMa YPABHECHUMN PEIICHUS, €CIIM MMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeHBbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pakaTb
pEILICHUE HEPABEHCTB HA YHWCIIOBOW IPSMOM, 3allMCBIBATH PELICHHUE C MOMOILBIO
CHUMBOJIOB.

Pemats CHCTCMBI JIMHEHUHBIX HCPABCHCTB, CHCTCMBI HCPABCHCTB,
BKIIIOHAIOIMKUC  KBaApPATHOC HCEPABCHCTBO, 1/13o6pa>1<aTb pEeICHUC CHUCTCMbI
HCPABCHCTB Ha YHUCIOBOM HpHMOP'I, 3alMMCBIBATH PCIICHUEC C ITOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELIEHUU PA3JIMYHBIX 3a/1a4.
DyHKIUH.

Pacno3naBath (yHKUMM U3y4yeHHBIX BUAOB. [loka3piBaTh cxeMaTHYECKH
pacnonokeHrne Ha KOOPAUHATHON TIOCKOCTH rpaguKkoB QyHKIMI BUA:

k
y=kx,y=kx+b,y=;,y=ax2+bx+c,y=x3 y = X,



Y = |X| B saBucumoctu or 3HaveHHiT KOS(DHUIHEHTOB, OMUCHIBATE CBOHCTBA
(byHKIMIA.

Crpouth U m300pakaTh CXeMaTW4eCKd TpadUKu KBaJAPATHUYHBIX (YHKIIHIA,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKLUH 10 UX TpauKaM.

Pacnio3naBarh kBajgparuuHyto (yHKIHIO MO (opmyse, NPUBOAUTH MPUMEPHI
KBaJIpAaTUYHBIX (PYHKIIMI U3 peanbHOU KU3HU, GU3UKU, TECOMETPUHU.

YucioBbie MOCIEAOBATEIBHOCTH U IIporpeccum.

Pacmo3naBarh apupMeTHIESCKYI0 M TEOMETPHUSCKYIO TIPOTPECCUH MPU Pa3HBIX
crioco0ax 3amaHus.

BeImonHATh  BBIYMCIIEHUS C  UCIOJNb30BaHHEM (PopMyl n-ro 4jeHa
apu(PpMETUIECKON U TEOMETPUUECKON MPOTPECCUIA, CYMMBI MIEPBHIX N YJICHOB.

I/I3o6pa>1<aTI> YICHBI IIOCJICOAOBATCIBHOCTH TOYKaMH Ha KOOpI[PIH&THOﬁ
IINTOCKOCTH.

Pemarp 3amaun, CBS3aHHBIE C YHMCIIOBBIMHU IIOCJIEN0BAaTEIbHOCTSIMH, B TOM
YHUCle 337a4d U3 PealbHOM KU3HM (C MCIOJIb30BAHUEM KaJIbKYJIsATOPa, HU(POBBIX
TEXHOJIOTUH).

denepaabHas paboyas nporpamma yuyeonoro kypca "I'eomerpus' B 7 - 9
KJIaccax (aaJjiee COOTBETCTBEHHO - MporpamMma y4e0Horo kypca "I'eomerpus',
yueOHbIi Kypc).

IlosgscHuTEeILHAS 3aITMCKa.

['eoMeTpuss kak OIMH M3 OCHOBHBIX pAa3JejOB IIKOJbHOH MAaTE€MaTUKH,
UMEIOIINNA CBOEW LIEbI0 00€CIEUnTh M3YyYEHUE CBOMCTB U pa3MepoB (Puryp, ux
OTHOLIEHUWH W B3aUMHOE pAaclONOKEHUE, ONMPAaeTCs Ha  JIOTHYECKYIO,
JI0Ka3aTeabHyl0 JUHUIO. L[eHHOCTh M3ydeHHs T'€OMETPHHM Ha YPOBHE OCHOBHOIO
o0m1ero 0opazoBaHMs 3aKIOYAETCA B TOM, YTO OOYYaIOUIMICS YUUTCS MPOBOIUTD
JIOKa3aTeIbHbIE PACCYXKIEHUS, CTPOUTH JIOTHYECKAE YMO3AKIIOUEHUS, I0Ka3bIBAThH
VCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOAMTH

"

paccyXJIeHus OT MNPOTUBHOIO", OTIMYaTh CBOMCTBA OT IPU3HAKOB,

dbopMynpoBaTh 0OpaTHbIE YTBEPHKICHHUS.

L[CJIBIO HN3YYCHHA I'COMETPUHU SBJIACTCA HCIIOJB30BAHHC €€ KaK MHCTPYMCHTA
IIpHU PCHICHHNHK KaK MAaTCMAaTHUYCCKUX, TaK U IPAKTHUUCCKHUX 3adad, BCTPCHAIOIHUXCS



B peasbHOW ku3HU. OOydarommiicss JOMKEH HAyYUTbCS  ONPENEIsATh
TCOMETPUYECKYI0 (UTYpPY, ONMHUCHIBATH CIOBAMU YEPTEK WU PHUCYHOK, HAWTH
IUIOIIAAb  3E€MEJIbHOIO  y4YacTKa,  pacCyuTarb  HEOOXOAUMYKO  JUIMHY
OTNITOBOJIOKOHHOTO Ka0essi uiau TpeOyeMble pa3Mephl rapaxa s apromoomsis. [Ipu
peleHnr 3a/a4 MPAKTUYECKOro Xapakrepa oOOydarolIMiCs Y4YUTCS CTPOUTH
MaTeMaTUueCKUe MOJCIHU pPEaIbHBIX JKU3HEHHBIX CHUTyallMi, MPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh NIOJyUYEHHBIN Pe3ysIbTar.

BaxxHo momuepkuBaTh CBS3M I€OMETPUU C JPYTUMHU yUeOHBIMHU MpEeIMETaMU,
MOTHBHPOBATH HCIIONB30BaTh OINPEACICHHUS] TE€OMETPUUECKUX (UTYp U TOHATHUH,
JEMOHCTPHUPOBATh NMPUMEHEHHE MOJIYYEHHBIX YMEHH B (DU3UKE U TEXHUKE. JTU
CBA3M Haubonee spko BUIHBI B Temax '"Bekrtopel", "Tpuronomerpuueckue
cootHomenus", "Meron koopaunatr" u "Teopema [Tudaropa".

VYuebHbiit kypc "l'eoMerpus" BKIIOYAET CISAYIONIHE OCHOBHBIE pa3JIeiibl
conepkanus: "leomerpuueckue ¢urypel U ux cBoictBa", "M3mepenue
reOMETPUYECKUX BeJMUnH", "JlekapToBbl KOOpANHATHI HA TUIOCKOCTH", "Bekrops”,
" JIBuxkenus miockoctu", "[IpeodpazoBanus mogodus".

OOmiee 4muCIO YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHUsT y4eOHOro Kypca
"T'eomerpus”, - 204 gaca: B 7 kiacce - 68 gacoB (2 yaca B Hezienmo), B 8 kiacce - 68
yacoB (2 4aca B HelleN0), B 9 kitacce - 68 yacoB (2 yaca B HEZIETIO).

Conepsxanue oOydeHus B 7 Ki1acce.

Havanbnabie nonaTus reomerpun. Touka, npsmasi, OTpe30K, Jiyd. Yros. Buusl
yrioB. BeprukanbHble U CMEXHblEe yIbl. buccexkrpuca yrma. JlomaHnas,
MHOTOYTOJIbHUK. [IapamienbHOCTh M ePNEHAUKYISIPHOCTD MPSMBIX.

Cummerpuunble  (urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPUHU.
[IpuMepbl CUMMETPHH B OKPYKAOIIIEM MHUPE.

OCHOBHBIE TOCTPOEHHUS C TMOMOIIBID LMPKYJISd W JUHEUKUA. TpeyroibHUK.
Bricora, MemnaHa, OMccekTprca, UX CBOMCTBA.

PaBHOOenpeHHBIT W  PaBHOCTOPOHHUN  TpeyroibHUKUA. HepaBeHCTBO
TPEYTrOJbHUKA.

CoiicTBa U TpPU3HAKKM PABHOOENIPEHHOTO TpeyrojibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbLHUKOB.

CBoiicTBa U MPU3HAKK MapajuiesbHbIX NpAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.



BHemiHue yribl TpeyroiabHUKA.

[IpssmMoyronbHblid  TpeyroibHUK. (CBOWCTBO MeAMaHbl MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAECHHOM K TUIIOTEeHY3€. | [pu3Haky paBeHCTBa MPAMOYTOJIBHBIX
TPEYTOJAbHUKOB. [IpsMOYToNbHBII TPEYTOJIBHUK C YIIIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OoJibllieM yIiie W OOJbIIed CTOPOHE TPEYroJbHUKA.
[lepneHANKYISp U HAKIIOHHAS.

I'eomerpuyeckoe MecTo TOdeK. buccekrpuca ymia H - CepeAUHHBIN
NEPHEHAUKYISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXKHOCTb M KpyI, XOpAa M JWaMeTp, HX CBOMCTBA. B3anmmuHoe
PaCIONIOKEHNE OKPYKHOCTH W Tipsamoil. KacarenbHas U cekymas K OKpYyKHOCTH.
OkpyXHOCTb, BIHCAaHHAs B Yroj. BnucanHas W onMcaHHas OKPYXKHOCTH
TPEYTOJIbHUKA.

Conepxanue o0yueHus B 8 Kiacce.

YereipexyronpHuku. [lapamienorpamm, ero npu3Haku U cBOMCTBA. YacTHbIe
cillyyau NapaJijiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaapaT), UX NPHU3HAKH U
cBoiictBa. Tpamemnusi, paBHOOOKas Tpameuus, €€ CBOWCTBA U MPHU3HAKHU.
[IpsiMmoyronbHas Tpaneuus.

Meron ynBoenust meauansl. llentpanbHas cumMmerpusi. Teopema daneca u
TeopemMa O NPONOPLIMOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTrobHUKA U Tpanenuu. L{eHTp Macc TpeyroibHUKa.

[Tomobue tpeyrompHukoB, Kodhdument mnomodbus. IlpusHaku mnomgoOus
TPEYTOJILHUKOB. [[puMeHEeHNE MOA00HS TP PEIICHUN TPAKTHICCKUX 3a]1ad.

CpoiicTBa moniase reomerpuueckux ¢uryp. @opMynbl s IUIOMIAN
TPEyroJIbHUKa, Napajuienorpamma, pom0a u tpaneuuu. OTHOIIEHHE IJIOLAAeH
NOJI0OHBIX PUTYP.

Brruncnenne mimom@anend TPEYroJibHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsl I[lucdaropa mnpu pemenun
IPAKTUYECKUX 3a/au.

CuHyC, KOCHUHYC, TAaHT€HC OCTPOrO yIja MpPsIMOYTOJIbBHOTO TPEYroJdbHUKA.



OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpUYeckre (YHKINUN
ymioB B 30°, 45° u 60°.

BrucanHble 1 HEHTpaJIbHBIE YITIbI, YTOJI MEXK/Y KacaTeIbHON U XOpIOH. YIbl
MEXIYy XOpAaMH W CEKylIMMHU. BrucaHHblE M ONHMCAHHBIE YETHIPEXYTOJIbHUKH.
B3auMHoe pacnosnoxeHue AByX OkpyxHoctei. Kacanme oxpyxHocteil. OOmue
KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.

Conepsxanue o0ydeHus B 9 kiacce.

Cunyc, xocuHyc, TtaHreic ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI TPUBEICHHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCUHYCOB U T€OpeMa CHHYCOB. Pelienue
MPAKTUYECKUX 33]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nogobus. [logobme COOTBETCTBEHHBIX AIIEMEHTOB.

TeopeMa O IIPOMU3BCIACHHU OTPC3KOB XOpHA, TCOPCMBI O IIPOU3BCACHUU
OTPC3KOB CCKYHIUX, TCOPpCMaA O KBaApPaTe KacaTeJIbHOM.

Bektop, nmmmHa  (MOmynb) — BEKTOpa,  COHAINpPABICHHBIE  BEKTOPHI,
MIPOTHBOIIOJIOKHO HAIIPaBJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMi HAJ BEKTOpaMH. Pa3lokeHWe BEKTOopa MO JABYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHaTel Bektopa. CKaaspHOE MPOHM3BEIACHUE
BEKTOPOB, MPUMEHEHHUE JJIs1 HAXOXKICHUS JJIUH U yTJIOB.

JlexkapTOBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHHUS MPSIMOU U OKPYKHOCTHU B
KOOpJIMHATAaX, MEPECEUCHUE OKPYKHOCTEM M NpsMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHECHHUE.

[IpaBuinbHBIE MHOTOYTOJIBHUKU. J[IMHA OKPYKHOCTHU. ['panycHas u paguaHHas
Mepa yIlla, BBIYMCICHUE JJIMH AYyr OKpyHocteu. Ilnomane kpyra, cexkropa,
CEerMEHTA.

JIBIDKEHHST TIJIOCKOCTH W BHYTPEHHHE CUMMETpUHM Guryp (deMeHTapHbIe
npeactasnenus ). [TapannensHeiii nepenoc. [ToBopor.

[IpenMeTHble  pe3yabTaThl  OCBOCHHMS MpPOrpaMMbl  Yy4yeOHOro  Kypca
"Teomerpus".

[IpenMeTHBIE pe3ylbTaThl OCBOEHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce.



Pacno3naBarh uM3y4eHHBIE TeOMETpUUYECKHE (DUTYpBI, ONpeneisaTh HuX
B3aMMHOE PACIIOJIOKECHHE, H300pakaTb Te€OMETpUYECKHe (QUTYphI, BBHITIOIHSATH
YEPTEKHU MO YCIOBUIO 33/1a4d. M3MepsATh IMHEHHBIEC U YIIIOBBIE BEIMYUHBI. Pemars
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

[IpoBoguTh TpyOyr0 OLEHKY JIMHEMHBIX M YITIOBBIX BEJIMYMH TNPEIMETOB B
peanbHO >KHU3HHM, pa3MepoB MPUPOIHBIX OOBEKTOB. Pasznmuyarh pasMepsl 3THX
00BEKTOB MO MOPSIIKY BETUYNHBI.

CTpOI/ITI) YCPTCIKU K TCOMCTPUICCKUM 3ala9aM.

[lonp30BaTbCcsi NpPU3HAKAMHA PABEHCTBA TPEYTOJBHUKOB, MCIOJIB30BATh
MPU3HAKU 1 CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIBLHUKOB IPU PEIICHUH 3a/1a4.

[TpoBOAUTE JIOTHMYECKUE PACCYKIACHHUS C HCIOJIb30BAHUEM T'€OMETPHUYCCKHUX
TEOPEM.

ITonp30BaTbCs IIpU3HAKaMM PaBCHCTBA IIPAMOYIOJIBHBIX TPCYTOJIbHUKOB,
CBOMCTBOM MCIOHAHBI, HpOBC,Z[CHHOI;'I K THIIOTCHY3C IIPAMOYI'OJIBHOTO TPCYTOJIbHUKA,
B PCIICHUU I'COMCTPHUYICCKUX 3a1a4.

Onpenenars napauieabHOCTh MPSIMBIX € IIOMOIIBIO YIVIOB, KOTOpPBIE 00pa3yeT
¢ HUMM cekymasa. OnpenensaTes napauieJbHOCTh NMPSAMBIX C IIOMOIIBIO PABEHCTBA
PAcCTOSTHUI OT TOYEK OJHOU MPAMOMN 10 TOYEK APYTON MPSAMOM.

Pemiate 3a1aun Ha KiteTyaroit Oymare.

[TpoBOIUTH BBHIYHMCIICHUS U HAXOAUTH YUCIIOBbIE M OyKBEHHbBIC 3HAUYCHUS YIJIOB
B T€OMETPUUYECKHUX 3a/1a4ax C HMCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUU ABYX
MapaJJICIbHBIX NPSMBIX CEKylIel. Pemars npakTudeckue 3aJaul Ha HaXOXKIACHUE
YIJIOB.

Brnaners mNoHATHEM TIE€OMETPUYECKOTO MeECTa TOUYEK. YMETh OINPENEATh
OMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYISIP K OTPE3KY KaK Fr€eOMETPUUYECKHE
MeCTa TOYEK.

@opMyIUPOBATH OMNPEICICHUSI OKPYKHOCTH M Kpyra, XOpIbl M AUAMETpa
OKPY>KHOCTH, IOJb30BaThCS UX CBOMCTBAMHU. YMETh MPUMEHSITh 3TU CBOWCTBA IPHU
pELIECHNHN 3a]ay.

BJ'Ia,Z[CTI) MOHATHEM ONHCAHHOM OKOJO TPEYTOJIbHUKA OKPYXHOCTH, YMCTb
HaxoauTb €€ LCHTP. [Tonap30Barbcs (i)aKTaMI/I O TOM, YTO 6I/ICCCKTpI/ICBI YII10B



TPEYTrOJIbHUKAa IIEPECEKaroTCsl B OJHOM TOYKE, U O TOM, YTO CEpEIUHHbIE
NEPHEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAOTCS B OJJTHOM TOUKE.

Brnaners moHsTHEM KacaTreIbHOW K OKPYKHOCTH, IOJIb30BATHCSA TEOPEMOU O
NIEPIIEHINKYIISIPHOCTH KacaTeJIbHOW U paguyca, IPOBEACHHOTO K TOUKE KaCaHMUS.

[Tonp30BarbCs HpOCTGﬁIHHMH ICOMCTPHUICCKUMU HCPABCHCTBAMH, ITIOHHMATb
ux HpaKTI/ILIGCKI/If/'I CMBICIJI.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE MMOCTPOEHUS C MOMOIIBIO [MUPKYIS U
JINHEUKMU.

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOIO Kypca K KOHILY
oOyueHus B 8 Kiacce.

Pacrio3naBarb OCHOBHEBIE BUJABI  YCTBIPCXYI'OJIbHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCs UX CBOMCTBAMU IIpHu pCHICHNH I'COMCTPHYCCKHUX 3aaaq.

[IpuMeHSATh CBOICTBA TOYKHU MEPECEUEHUS MEAUAH TPEyroJibHUKA (ILIEHTpa
Macc) B PEIICHUHU 3a/1a4.

BiiageTs NOHATHEM CpeNHEN JIMHUM TPEYTOJIbHUKA W TPAIECLMH, TPUMEHSTH
MX CBOMCTBA IPU PEIICHWM TeoMeTpuueckux 3axad. llomb3oBaTecs TeopeMon
dasieca 1 TEOPEMOI1 O MPONOPLIUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX JJIs1 PEILICHUS
MPaKTUYECKUX 3a]1au.

[IpumeHsaTh MpU3HAKU TOJ00US TPEYTOJHLHUKOB B PEIICHUH T€OMETPUUYECKHUX
3a/ad.

[Tonb3oBatrbest Teopemoii Iludaropa npnst pemieHus TEOMETPHUUECKUX U
npakTudyeckux 3anad4. CTpPOUTh MaTeMaTUYECKYH0 MOJENIb B MPAKTUYECKUX
3a7a4ax, CaMOCTOSITEJIbHO MPOBOAUTH YEPTEkK M HAXOAWTh COOTBETCTBYIOIINE
JUTAHBL.

BH&}IGTB INOHATHUAMMU CHHYCA, KOCHMHYCa MW TaHI'CHCa OCTpOro yria
MNpAMOYT'OJIbHOI'O TPCYIrOJIbHUKA. ITonp30BaTbCs ATUMM NOHSITUSIMU AJI1 PCHICHUA
MMPAaKTUYCCKHUX 3aa4.

BoraucnsaTs (pa3nuuHbME cioco0aMu) TUTOIAAL TPEYTOJbHUKA M TUIOIIAIA
MHOTOYTOTBHBIX ~ GUTryp (IONB3YsCh, TH€ HEOOXOAUMO, KAJIBKYISTOPOM).
[IpuMEHATH MTOTYYEHHBIE YMEHUS B PAKTUYECKUX 3a/1a4axX.

BJ'Ia,Z[CTI) IOHATHUAMHU BIIMCAHHOI'0O WM LOCHTPAJIBHOIO0 VyIlad, HCIIOJIb30BaTh



TEOpPEMBI O BIIMCAHHBIX YIaX, yIJIaX MEXAY XOpAaMHU (CEKYLIUMH) U YITIE MEXIY
KacaTeJIbHOW U XOpJAOM IIPU PEIICHUH T€OMETPUUYECKUX 3a1a4.

Brnaners moHATHEM ONMCAHHOIO YETBIPEXYTOJbHHUKA, NMPUMEHSITH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELLIEHUU 3a/1a4.

[IpuMeHATh NOJyYEHHbIE 3HAHWS HA MPAKTUKE - CTPOUTh MaTeMaTU4yeCKHe
MOJIETU VIS 3a/1a4 peayibHOW KM3HU U TIPOBOAUTH COOTBETCTBYIOLINE BBIYUCICHUS
C MPUMEHEHUEM ToJ00HUs W TPUTOHOMETPHUM (IOJB3YSICh, TIlle HEOOXOIUMO,
KaJIbKYJIATOPOM ).

[IpenmeTHbIE pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOIO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaThb TPUTOHOMETPUYECKHME (YHKUHUH OCTPBIX YIVIOB, HAXOAWTh C HX
IIOMOIIBIO PAa3JMYHbIE 3JEMEHTHl IPSAMOYIOJIBHOIO TpeyrojbHHUKa (''pemenue
IPSIMOYTOJIBHBIX TPEyroyibHUKOB"). HaxonauTh (C MOMOIIBIO KaNbKYJIATOpPA) JIHHbI
Y YTJIbI 17151 HETAOJIMYHBIX 3HAYCHU M.

ITonp30BaTbCs (I)OpMYJIaMI/I IMPpUBCACHHUA U OCHOBHBIM TPUI'OHOMCTPHUYCCKUM
TOXACCTBOM I HaAXO0XICHUA COOTHOIICHUI MCXKAY TPUTOHOMCTPHUUCCKUMU
BCIIMYHMHaMU.

Hcnons30BaTh TEOpEMbl CUHYCOB M KOCHUHYCOB JJIsl HAXOXKACHUST Pa3IMUHBIX
DIIEMEHTOB TpeyroiibHUKa (''pelieHne TPEeyroJbHUKOB"), TPUMEHSATh HUX MPHU
pELIEHNH TEOMETPUYECKUX 3a/au.

Bnagers noHsTusiMu npeoOpa3oBaHus Mojo0us, COOTBETCTBEHHBIX JIEMEHTOB
noo6HbIX ¢uryp. Ilonbp3oBarbesi CBOMCTBAMHU MOMOOHS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYUCIIATH JUIMHBI M HAXOAUTh YIVIBI Y MOAOOHBIX ¢uryp. IlpumeHsaTs
CBOWMCTBa TOJOOMS B TPAKTHUYECKUX 3ajadax. YMETh MPUBOIUTH TMPUMEPHI
NOJIOOHBIX (PUTYP B OKPYKAIOLIEM MUDE.

[Tonwp30oBaTbCst TeOpeMamMu O MPOU3BEICHUM OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeJIbHOM.

[Tonp3oBaThcsi BEKTOpAMU, TOHMMATh WX TECOMETPUUYECKUN M (DU3NUIESCKUIA
CMBICII, TIPUMEHSATh HMX B PCEIICHUUW TEOMETPUUYECKHX M (PU3MUECKUX 3ajad.
[IpUMEHATH CKAISIPHOE MPOU3BEAECHNUE BEKTOPOB JIJIs1 HAXOKIACHUS JIJIUH U YTJIOB.

[Tonp30BarbCs MCTOAOM KOOpAMHAT Ha IIJIOCKOCTH, IIPUMCHATDL €Iro B pCIICHUU
rCOMETPUYCCKUX WU IIPAKTUICCKUX 3a1a4.



Brnaners NoHATUAMU NPaBUIBHOIO MHOIOYTOJIBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI TyTW OKPYKHOCTH M PAJUaHHOW MEpPBI yIvia, YMETh BBIYMCIATH IUIOIIA/b
Kpyra ¥ ero yacted. [I[pumeHaTs noimydeHHple YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomutes ocu (WM LEHTPHI) CUMMETPUH (QUTYpP, TMPUMEHATH IBUKCHUS
IIJIOCKOCTHU B IMPOCTEUIINX CIIydasiX.

[IpuMeHsITh TIOMyUYeHHBIC 3HAHUS Ha MPAKTUKE - CTPOUTh MaTeMaTHYeCKHe
MOJISIIH JIJIS 3a]1a4 peajbHOU JKU3HHU M TIPOBOIUTH COOTBETCTBYIONINE BHIYMCICHUS
C TPUMEHEHHEM TIOAOO0MS M TPUTOHOMETPUYECCKUX (PYyHKIUH (TONB3YsACh, THAC
HEO0OXOJIMMO, KaJIbKYJISITOPOM ).

denepanbHasg padoyas mporpamma y4yeOHoro kypca ''BeposiTHOCTh M
craTucTUKa" B 7 - 9 Kjaccax (1aJjiee COOTBETCTBEHHO - MPOrpaMma y4yeOHoro
Kypca ""BeposiTHOCTb M CTATHCTHKA', y4eOHBbIl KypC).

[losscHuTEIBbHAS 3alKCKa.

B coBpemenHOM 1H(PpPOBOM MHpE BEPOATHOCTb U CTATHCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKU 3PEHUS TPAKTUUECKUX MPUIIOKEHUM, TaK U
UX pOoiM B 00pa3oBaHUM, HEOOXOJMMOM KaKIOMy 4enoBeKy. Bo3pacTtaeT uyucio
npodeccuii, mpu OBIaJCHUU KOTOPLIMU TpeOyeTcs Xopoiiiasi 0a30Bas MOJTOTOBKA B
001acTH BEPOSITHOCTH U CTAaTUCTUKH, TaKas MOATOTOBKA BaXKHA JJIS TIPOJOIIKCHUS
oOpa30oBaHus U I YCIEITHOM MPo(eCCHOHATBHOM Kapbephl.

Kaxxnplii 4enoBeK NOCTOSIHHO MPUHUMAET PELICHUS] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHBIX. A Ji7I1 000CHOBAaHHOTO TIPUHSITUS PEIICHUS B YCIOBUSAX HEIOCTATKa
WU u30bITKa UHGOpPMAIMKU HEOOXOAMMO B TOM YHUCJIE XOpOIIO c(hopMUpPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIILJICHHE.

NMeHHO T1Oo3TOMYy OCTpO BCTajda HEOoOXOIMMOCTh CHOpMUPOBATh Y
oOy4arormmxcsi PyHKIIMOHATBEHYIO TPAMOTHOCTb, BKITIOYAOIIYIO B C€0sl B KAaYeCTBE
HEOTHEMJIEMON  COCTAaBISIIOIIECH  yMEHHE  BOCIPUHUMATh W KPUTUYECKU
aHaJIM3UPOBATh UHPOPMALINIO, TIPEACTABICHHYIO B Pa3JIMYHBIX (hOpMax, HTOHUMATh
BEPOSTHOCTHBIM XapakTep MHOTHX peajbHBIX MPOLECCOB U 3aBUCHUMOCTEH,
MIPOM3BOANUTD MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM NMPUHUMUIIAMU cOOpa, aHAIIM3a U
NPENICTAaBICHUs JAHHBIX W3 pa3IMYHBIX cdep KU3HU OOIIecTBa U TrOCyaapcTBa
npuoOuiaeT oOyyarolmuxcsi K OOIIeCTBEHHbIM HHTepecaMm. HM3yueHue OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKM OpraHM3aluy mepebopa M IMOjAcCYeTa dYHcia



BAapUAHTOB, B TOM YHUCJIE B IIPUKJIAIHBIX 337a4aX. 3HAKOMCTBO C OCHOBAMM TEOPUHU
rpadoB co3maeT MareMaTuyecKuii pyHAaMEHT [l (POPMUPOBAHUS KOMIIETEHIIUHN B
obmactu uHPOpMaTUKU M NUPPOBBIX TexHONOTHHA. [Ipu M3yueHUU CTaTUCTHKU H
BEPOATHOCTH OOOTAIIAIOTCS MPEJICTaBICHUA OOyYarOIIMXCSd O COBPEMEHHOMN
KapTUHE MHpa M METOJax €ro McCCIeloBaHUs, (POPMHUPYETCS MMOHUMAHHUE PpPOJIU
CTaTUCTUKU KaK UCTOYHHMKA COLIMAJIBHO 3HAUMMOM MH(GOPMAIUU U 3aKJ1aIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTcTBMM ¢ NaHHBIMH IIEJSIMH B CTPYKTYpe IMPOTPpaMMbl y4eOHOTO
Kypca "BepoSaTHOCTh M CTaTUCTHKA" OCHOBHOTO OOIIEro 00pa3oBaHUS BBIICICHBI
CIEAYIOIINE COAEpKATeIbHO-METONNYEeCKue auHuM: 'lIpeacraBieHve MaHHBIX U
onucarenbHas cratuctuka', "BeposTHOocTh", "DneMeHThl KOMOWHATOPHUKHU'",
"BBenenue B Teopuro rpadon".

Conepxanue nuHuu "llpeacTaBieHne AaHHBIX M ONMCATEIbHAs CTAaTUCTHUKA"
CIIY)KUT OCHOBOM uIsi (DOPMHUPOBAHUS HABBIKOB pabOThI C HH(pOpMAIHEH: OT
YTECHUS W MHTEpOpeTanud HHPOPMAIMH, NPEACTaBICHHONW B Tabiuiax, Ha
auarpaMMax W rpadukax, 10 cOopa, MPEACTaBICHHMS W aHajiu3a JaHHBIX C
WCIIOIb30BAHUEM CTAaTUCTUUYECKUX XapaKTEPUCTUK CPEAHUX U pacceuBaHUSs.
PabGortas ¢ panHHbIMHU, oOydaroliudecsi ydarcsi CUMTBHIBATh W HHTEPIPETUPOBATH
JIaHHBIC, BBIJIBUTaTh, apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUIIME THUIIOTE3HI,
Pa3MBIILIATh HaJl (haKTOpaMH, BBI3BIBAIOIIMMH H3MEHUYHMBOCTh, U OIIEHHBATh HX
BJIMSIHHE Ha paCCMAaTPUBAEMbI€ BEJIUUYMHBI U MPOLIECCHI.

NHTYUTHBHOE TPEACTABIEHUE O CIYYaMHOM HW3MEHUYMBOCTH, MCCIICIOBAHUE
3aKOHOMEPHOCTENM M TEHJCHIMWA CTAHOBUTCS MOTHBUPYIOIIEH OCHOBOM JId
M3YUYECHUSI TEOPUU BEPOATHOCTEW. bonbiioe 3Ha4YCHHME HMMEIOT MNPAKTUUYECKHE
3aJ1aHusl, B YACTHOCTH OIIBITHI C KIIACCUYECKUMU BEPOATHOCTHBIMU MOJAEIISIMHU.

[ToHnsTre BEPOATHOCTHM BBOAMTCS KaK Mepa NpaBAONofoOusi ClIy4alHOro
coobrtTusi. Ilpm wm3ydyenmnm ydeOHOTO Kypca OOydaroImmecsi 3HAKOMSTCS C
MPOCTEMIIMMHM  METOJaMH  BBIYMCJICHHS  BEPOSITHOCTEM B CIIyYalHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH VCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, TTO3BOJISIONIMMU CTaBUTh W pelllaTh Oojiee CIOXKHbBIC
3amauu. B y4eOHBIM KypCc BXOISAT HadaJlbHBIC MPEJACTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YMCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISI€TCS 3HAKOMCTBO OOYYarOUIMXCSl C
MHOXECTBAMH W OCHOBHBIMM ONEPALMsAMH HAJl MHOKECTBAMM, PACCMATPUBAIOTCS
IpUMEPHI IPUMEHEHUS JIs pEelIeHUs 3a/1ad, a TakKe HCIOJIb30BaHUS B JPYTHUX
MaTeMaTHYeCKUX Kypcax U y4eOHbIX IpeaMeTax.



B 7 - 9 kmaccax uzyuyaercs yueOHBIN Kypc "BeposTHOCTb U cTarucTuka', B
KOTOPBIN BXOAAT pasnensl: "[IpencraBieHne TaHHBIX U ONUCATENbHAsI CTaTUCTUKA",
"BepositHocTs", "OneMenTsl komOnHaTopuku'', "BBeaenue B Teoputo rpados”.

OOmiee 4ymucIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHUsI y4eOHOro Kypca
"BepostHocTh 1 cTatuctuka”, - 102 yaca: B 7 kiacce - 34 yaca (1 4ac B Hezien0), B
8 kimacce - 34 gaca (1 gac B Hezmeno), B 9 kimacce - 34 yaca (1 4ac B Hefielno).

Conepxanue oOyueHus B 7 Kiacce.

[IpencraBineHue NaHHBIX B BUJE TaOMUL, AUarpamm, rpadukoB. 3anoJHEHHUE
TaONUI, YTEHHWE U TOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIX). UTeHne rpauKoB peasibHbIX NpoueccoB. M3Bieuenue nadopmanum 13
JMarpaMM U TaOJIHIL, UCTIOJIb30BAHUE U MHTEPIIPETALUS JaHHBIX.

OnucarenbHas CTaTUCTHKA: CpelHee apudMEeTHYecKoe, MeIuaHa, pa3Max,
HauOoNbIlICE M HAaWMEHbBIEE 3HAYEHUs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YaliHOM U3MEHYHUBOCTH.

Crny4daiiHbI SKCIIEpUMEHT (OMBIT) W clydaiiHoe coObiTue. BeposiTHOCTh U
yacToTa. Pojib MaioBEpOSTHBIX Y MPAKTUYECKHU TOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oOmiecTBe. MoHeTa U UrpajabHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. Crenenb BepummHbl. Uucno pedbep u cymmapHas
creneHb BepimmH. [Ipencrasinenue o cBs3noctu rpada. llemu u nuxmel. [lytu B
rpadax. O0xon rpada (sinepoB myth). [lpencraBnenne 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3aga4 ¢ momonibio rpagos.

Conepxanue oOyueHus B 8 Kiacce.
[IpencrasieHre qaHHBIX B BUJIE TAOIUIL, JUarpaMm, rpauKoB.

MHOX€ECTBO, JJIEMEHT MHOXECTBA, NOAMHOXecTBO. Ornepauuu  Haj
MHOXECTBaMH: OObeAUMHEHUE, TepeceueHue, aomnojHeHue. CBoiicTBa omeparui
HaJl MHOXECTBAMHU: IEPEMECTUTEIBLHOE, COYETATEeIbHOE, pPaCHpeaeIUTEIbLHOE,
BIUTIOUeHUs. Mcmonp3oBaHue Tpauueckoro MpeACTaBICHUS MHOXECTB IS
ONMCAHUS PEATBHBIX POLIECCOB U SBJICHUM, IPHU PELICHUHN 33/1a4.

N3mepenne paccerBaHMs HaHHBIX. J(MCriepcus W CTaHAAPTHOE OTKJIOHCHHWE
YUCJIOBBIX HAOOPOB. J[narpamMmma paccenBaHusl.

OnemMeHTapHble COOBITUS  ciydailHoro ombita. ChydaiiHble COOBITHSL.
BepositHocT  coObiTuH. ONBITBI € PaBHOBO3MOXHBIMH — AJIEMEHTApHBIMU



coObITusiMU. CiryuyaiiHblil BBIOOp. CBsI3b MEXIY MajJOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B TIPUPO/IE, OOIIECTBE U HAyKe.

HepeBo. CBoiicTBa [€pEBbEB: E€IMHCTBEHHOCTh IYTH, CYLIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXIY YHCIOM BepIIMH M yucioMm pebdep. [IpaBuio
YMHOX€eHUs. Perienne 3a1ay ¢ momouisio rpagos.

[IpotuBononoxueie coObiTusA. uarpamma Oinepa. OObenIuHEHUE WU
nepeceyeHue coObiTuii. HecoBmecTHble  coObiTus. @DopMyna  CIIOXKEHUS
BEPOSATHOCTENW. YCiIOBHas BepoATHOCThb. IIpaBuno ymHoxeHus. HesaBucumsie
cobpiTus. llpencraBieHne skcnepuMeHTa B BHUAE JepeBa. PemieHune 3agad Ha
HAXOXKJCHUE BEPOATHOCTEN C IOMOIIBIO [EPEBAa CIYyYalHOIO SKCIEPHMEHTA,
auarpamm Ouniepa.

Coneprxanue oOy4deHust B 9 Kiacce.

HpeI[CTaBJIeHI/IG JaHHBIX B BHAC Ta6J'II/I]_I, auarpamm, Fpa(bI/IKOB,
HHTCPIIPCTAllA JaHHBIX. YreHue u IIOCTPOCHHUC Ta6JII/II_[, Aquarpamm, Fpa(l)I/IKOB I10
PCaJIbHBIM JaHHBIM.

[TepectanoBku u ¢axktopuan. CoueTaHusi U YUCIO coueTaHUil. TpeyroabHUK
[Tackansa. Pemenue 3aa4 ¢ UCMOJIb30BAHUEM KOMOMHATOPHUKHU.

I'eomerpuueckast BeposiTHOCTh. CiyyailHblii BbBIOOp TOUKM U3 (UTYpHl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TIyTH OKPY>KHOCTH.

UcnsiTanue. Yenex u Heynada. Cepust ucnbiTaHuil 7o nepBoro ycrnexa. Cepust
ucneiTanuit bepuysum. BeposTHoCTH cOOBITHIA B cepyu UCTIbITaHUN bepHyrim.

CnyyaiiHasg BenWYMHA W pacOpeliesieHHe BeposiTHOCTENW. MaremaTudeckoe
OXuJaHue W jaucnepcus. [IpuMepbl  MaTEMaTHYECKOrOo  OXKHAAHUSA KAk
TEOPETUYECKOTO CPEAHEr0 3HAYCHMS BEIMYMHBI. MareMaTuyeckoe OXUIaHuE U
JUCIIEPCHST  CIy4allHOM BEJIMYMHBI "4HMCIO YCHEXOB B CEPUM MCIBITAHUU
bepnynaun".

ITonarue o 3akoHe OoNbIIMX uYHcen. M3MepeHrne BEpOSTHOCTEH ¢ ITOMOIIBIO
4yacToT. Posib 1 3HaueHHe 3akoHA OOJIBIITNX YHCE B IPUPOE U 00IIECTRE.

[IpenmeTHBIE  pe3ynbTaThl  OCBOGHHUA  MPOTpaMMbl  y4eOHOTO  Kypca
"BeposiTHOCTB U cTaTUCTUKA".

[IpenMeTHBIC pe3ylbTaThl OCBOSHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOy4deHus B 7 Kjacce.



Yurate uHpOpMALMIO, MPEACTABICHHYIO B Taliuuax, Ha Juarpammax,
NPEICTaBIATh JaHHBIE B BUJE TaOMUI], CTPOUTH AMArPaMMBbI (CTOJIOMKOBBIE
(cronmbuarblie) ¥ KPYTOBBIE) [0 MACCUBaM 3HAYCHUU.

OmnuceiBaTh u HHTCPIIPECTUPOBATDH pPCaJIbHBIC YU CJIOBBIC JaHHBIC,
MMpCaCTaBJICHHLIC B T3.6J'II/IHaX, Ha Juarpammax, rpa(bm(ax.

Wcnonb3oBarh [JIsi ONMHUCAHUS JAHHBIX CTATUCTUYECKHE XapPaKTEPUCTHUKU:
cpenHee apudMeTHyeckoe, MeauaHa, HauOoJblllee W HaWMEHbIee 3HAYCHUS,
pa3max.

NmeTp mpencraBieHue O CIlydalHOM W3MEHYMBOCTH HA IPUMEpPAX IIEH,
(U3UYECKUX BEJIIMYMH, AHTPONOMETPUYECKUX HAHHBIX, UMETh IMPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS IMPOTrpaMMbl Yy4eOHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce.

W3Bnexkath U 1peoOpa3oBbIBaTh MH(POpPMAIMIO, IPEICTAaBICHHYIO B BHUJE
TabnuL, AuarpaMm, rpadukoB, NPEACTABIATh JaHHBIE B BUJAE TaONIUL, AUAarpamm,
rpaduKoB.

OnuchiBaTh JTaHHBIE C TMOMOIIBIO CTAaTUCTUYECKUX TIOKa3zarenen: CpeaHux
3HAYEHUM U Mep paccerBaHusl (pa3max, TUCTIEPCHs U CTaHaPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAUCHWM M 9YaCTOTHI COOBITHI, B TOM YHUCJIE 10
pe3yJIbTaTaM U3MEPEHHU 1 HAOTIOIECHUM.

Haxonuth BepOsSTHOCTH CIy4ailHBIX COOBITHI B OMbBITaxX, 3Has BEPOSTHOCTU
DIIEMEHTAPHBIX COOBITUI, B TOM YHCIE B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonp3oBarh rpaduueckre MOJAEIH: JIEPEBO CIy4YallHOIO JKCIEPUMEHTA,
TarpaMMbl DiiJiepa, YuciaoBast mpsmast.

OHepI/IpOBaTB ITOHATUAMMU.: MHOXXCCTBO, IIOAMHOXKECTBO, BBITTIOJIHATH
orcpaliid Haad MHOXKCCTBAMM: O6T)€I[I/IHGHI/I€, MEPCCCUCHUC, TOIIOJIHCHUC,
MNCPCUUCIIATD 3JICMCHTBI MHOXKCCTB, IIPUMCHATDH CBOMCTBA MHOKECTB.

Hcnonp3oBarh rpaduyeckoe MpeACcTaBICHHE MHOXECTB W CBA3CH MEXIy
HUMHU ISl ONMCAHUS IPOLECCOB U SBJICHUI, B TOM YHMCIIE IIPU PELICHUU 3a7ad U3
JPYTUX YYEOHBIX IPEIMETOB U KypCOB.



IIpenMeTHbIE pe3ysbTaTbl OCBOEHUS NMPOrpaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekarh u mpeoOpa3oBbIBaTh  HMHGPOPMAIIMIO, TPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHHWKAX B BHJE TaONWIl, AWarpamMm, TpadukoB, TPEICTaBISATH
JIaHHBIC B BUJIE TAOJIUII, TUarpaMM, rpa)uKoB.

Pemarp 3aJa49 OPraHHU30BAHHBIM nepe60p0M BApHUAHTOB, a4 TaKXC C
HCIIOJIBb30BaAHUCM KOM6I/IHaT0pHI)IX IMpaBHJI U MCTOOOB.

HMcnonp3oBark onucareiabHbIC XApPaKTCPUCTUKN OJII MACCHUBOB YHCJIOBBIX
JAaHHBIX, B TOM YHUCJIC CPCAHNUC SHAYCHWA U MCPbI paCCCUBAHM.

HaxonuTh 4acTOThl 3HAUEHWM W 4YaCTOTHI COOBITHSI, B TOM YHUCIE TMOJIb3YSICh
pe3yJibTaraMy POBEICHHBIX U3MEPEHUN U HAOTIONCHUIA.

HaXOI[I/ITI) BCPOATHOCTH CﬂyqaﬁHBIX COOBITHI B N3Y4YCHHBIX OIIbITAX, B TOM
YUCJIC B OIIbITaX C PABHOBO3MOJKHBIMH 3JICMCHTAPHBIMHU CO6I>ITI/I$IMI/I, B CCPHAIAX
HCIBbITAaHUN A0 IICPBOTI'O YCIICXA, B CCPUAX HUCIBbITAaHUU BepHYHJII/I.

Nmers mpencraBneHre O CIy4yalHOW BEIIMUMHE W O PaCIpPEICIICHUU
BEPOSITHOCTEM.

NmeTr mpencrtaBieHue O 3aKOHE OONBIIMX YHCEI Kak O IPOSBICHUU
3aKOHOMEPHOCTH B CIy4YallHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEI B
pUPOJIE U OOIIECTBE.

B ¢denepanbHBIX W pErvoHANBHBIX MPOIEAypax OIEHKH KadyecTBa OOpa30BaHHUS
HCIIOJIb3YETCS TIepeueHb (KOoAU(PUKATOp) paclpeaeCHHBIX MO KiaccaM MPOBEPSIEMBIX
TpeOOBaHWN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTeIbHON IPOTPaMMBbI
OCHOBHOTO 00111eTO 00pa30BaHUs M DJIEMEHTOB COACPKAHMS IO MaTeMaTHKe.
[IpoBepsiemble TpeOOBaHMS K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM
MIPOTPaMMBL.

[IpoBepsieMble AIEMEHTHI COAEP KaHUS.

Tabmwuua 11

[TpoBepsiembie TpeOOBaHMS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHOM MpOrpamMMsl (5 Ki1acc)



Kon
IPOBEPSEMOT
0 pe3yibTara

[IpoBepsiemMble IPEIMETHBIE PE3YIBTATHI OCBOCHHSI OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus

1

Yucsia v BEIYUCIIECHUS

1.1

[ToHnMaTh W MPaBWILHO YMOTPEOIATh TEPMUHBI, CBSI3aHHBIC C
HATypaJIbHBIMH YHUCIIAMHU, OOBIKHOBCHHBIMH H J€CSTHYHBIMU
IpoosaMu

1.2

CpaBHHBAThH | YIIOPSIIOYMBATH HATYypAJbHBIC YHCIIa, CPABHUBATH
B MPOCTEUIUX CIIy4asX OOBIKHOBEHHBIE APOOH, JECCATUIHBIC
apobu

1.3

COOTHOCUTHh TOYKY Ha KOOPAMHATHON (YUCIOBOM) HpsSIMOM C
COOTBETCTBYIOIIMM €l YHCIOM W H300pakaTb HaTypaJibHbIE
YKCJIa TOYKAMHU Ha KOOPAMHATHON (YHCIIOBOM) MPSMOK

1.4

BeinonHATh  apupMeTHyecKre ACHCTBUS C HaTypaJbHBIMU
YUCJIaMH, C OOBIKHOBEHHBIMU JPOOSIMU B IPOCTEUILINX CIIydasix

1.5

BrInonHATE NpOBEPKY, TPUKUAKY PE3YyJIbTaTa BEIYMCICHUN

1.6

OKpyIIsiTh HaTypaJIbHBIE YHCIIA
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2.1

Pemars TekcToBble 3amauv apu(PMETUYECKUM CIIOCOOOM M C
MOMOILBIO  OPTaHM30BAaHHOTO KOHEYHOro mepedopa  Bcex
BO3MO>KHBIX BApUAHTOB

2.2

Pemars 3aJa4yr, CcoacpKalue 3aBUCUMOCTH, CBA3bIBAIOIINC
BCIIMYMUHLBI: CKOPOCTb, BpEMs, PaCCTOAHUC, LCHA, KOJIUYCCTBO,
CTOUMOCTD

2.3

Hcnonw3oBarh KpaTkue 3arucH, CXeMbl, TaOIHUIbI, 0003HAYCHUS
IIpY PELICHUM 3a7a4

2.4

ITonw30BaTbCss OCHOBHBIMM CAMHHULIAMHU H3MCPCHUA: I1CHBI,
MAacCChbl, PacCCTOAHHA, BPEMCHH, CKOPOCTH, BBIpaXXaTb OJHHU
CAWHUIIbI BECIMYHUHBI YCPEC3 IPYTrrUc

2.5

HBBJ’ICK&TB, AHAJIM3UPOBATD, OLICHHUBATh I/IH(I)OpMaIII/IIO,




MPEICTABIEHHYI0 B Ta0MMLEe, Ha CTOJOYaTOl JuarpaMmme,
MHTEPIIPETUPOBATh TMPEACTABICHHBIE JaHHbBIC, HCIOJIb30BaTh
JaHHBIC [IPU PELICHUHU 3a7a4

Hansannas reomerpus

3.1

ITonp30BaTbCsi TEOMETPUYECKUMU TOHATUSAMM: TOYKA, NpsMasd,
OTPE30K, Jy4, yT0JI, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPyT

3.2

[IpuBonuTh mNpUMEpPhl  OOBEKTOB  OKPYXKAIOIIETO  MHpA,
UMEIIINX (POPMY U3YUEHHBIX T€OMETPUUECKUX PUTYD

3.3

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yINIAMM: BEPILMHA
CTOpOHA; C MHOIOYIOJIbHUKAMH: YIOJI, BEpIIMHA, CTOPOHA,
IMaroHallb; C OKPYKHOCTBIO: paguyc, AMAMETP, LIEHTP

3.4

MN3o0paxkaTh  W3ydeHHBIC TreoMeTpuyeckue (Qurypel Ha
HEJIMHOBAHHOW M KJIETYaTOH OyMare C IOMOINBIO IHUPKYIS
JINHEUKU

3.5

Haxomute 1ivHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C
IIOMOLIBIO JIMHEMKH, CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI,
CTPOUTH OKPY’KHOCTh 33JJaHHOTO pajuyca

3.6

Hcnonb30Bare CBOWCTBA CTOPOH U YIJIOB NPSIMOYTOJIBHHUKA,
KBaJpara Uil WX NOCTPOCHUS, BBIUYHUCICHUSA IUIOIIAAA U
rnepumerpa

3.7

BeluuciaTe nepuMeTp M IUioniaab KBajapara, MpsMOYTOJbHUKA,
(Guryp, COCTaBIEHHBIX W3 MPSIMOYTOJbHUKOB, B TOM YHCIIE
¢duryp, n300paxxeHHbIX Ha KJIET4YaTol Oymare

3.8

ITonp30BaThCs OCHOBHBIMH MCTPHUUCCKUMH CIMHHNIaMn
U3MCPCHHA OJIMHBI, INIOIIAAX; BbIpa’XaTb OAHHM CAWMHHUIIBI
BCJIMYMUHBI 4EPE3 APYTUC

3.9

PacrnioznaBarb napajiieIenunes, KyO, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPIIIMHA, PeOPO, TpaHb, H3MEPEHUS; HAXOIUTh
U3MEpPEeHUS Tapajuiesenumneaa, Kkyoa

3.10

Beraucnsate o0bem KyOa, mapajuienenunena 1o 3aJaHHBIM
M3MEPEHUSM, TTOJTh30BAThCS €IMHUIIAMH U3MEPEHHS 00beMa




311 Pemate HecnoXXHBIE 3a/aud HAa HM3MEPEHHE TEOMETPUUECKUX
' BEJIMYMH B IPAKTHUECKUX CUTYaIHIX
Tabmuna 11.1
[IpoBepsiemble 3MEMEHTHI cofiepKaHus (5 Kiacc)
Kon [IpoBepsieMblii AIEMEHT COAEp KaHuUs
1 HarypasnbHble uncnia u Hysb

HarypanbHoe wumcno. Pan wHarypansnbix uwmcen. Ywmcno 0.
1.1 |U3o0paxkeHne HaTypajdbHBIX YHCET TOYKAMH HAa KOOPAMHATHOU
(4ucnoBoil) mpsMoi

19 [TosuumonHasd  cucrteMa  cuucieHus. PumMmckas — Hymepanws.
' JlecsaTruuHas cucTeMa CUUCIICHUS

CpaBHeHrE HATypalbHBIX YHCEI, CPABHEHUE HATYpPAJIbHBIX YUCEI C

1.3
HyJIeM. OKpYIJIEHUE HAaTypaJIbHbBIX YHACEI

CrnoxxeHue, BBIYMTAHUE, YMHOKEHUE U JIEJICHUE HAaTypaIbHBIX YMCEIL.
CBOWCTBO HyJsl MPHU CIOXKEHUH, CBOMCTBA HYNS W €IWHULBI MpU
1.4 |ymHoxenuun. IlepemecTuTenbHOoe U  COYETATEIbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHHsI, PacCIpeleIUTeIbHOE CBOMCTBO
(3aKOH) YMHOXXCHHS

15 Hcnonp3oBanue 6YKB JJIA 0003HaYECHNSI HEM3BECTHOIO KOMITOHEHTA U

3aMKCH CBOMCTB apu(PMETHUCCKUX JICHCTBUMA

JlenuTenu W KpaTHbIE YUCIa, pa3joKeHne Ha MHokuTenu. [Ipocteie u
1.6 |coctaBuble uncna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM

CrernieHn ¢ HaTypaJbHBIM I1OKa3aTCJICM. 3anuch yncia B BHUJC CYMMBbI

1.7
Pa3psAIHBIX CIaraeMbIX
HUCJIOB BBIDAKCHHE. BIYHCIICHA HAQYEHUU  YUCIIOBBIX
YucioBoe aKEeHUE B CJIIEHUE  3Haue CJIO
18 BBIPAKEHUM, TOPSAOK BBINOJHEHUS JIeHMCTBUM. Mcmonp3oBaHnue npu

BBIUMCJICHUSIX MEPEMECTUTEIBHOTO U COYETATEIbHOTO CBOMCTB
(3aKOHOB) CIJIOKEHUSI U YMHOXKEHUS, PacCHpEIEeIUTEIbHOIO CBOMCTBA




YMHOXCHUA

Hpobu

2.1

[IpencraBnenne o ApobM Kak crnocoOe 3amuch 4YacTh BEIUYUHBL.
OObikHOBeHHbIE JpoOK. IlpaBuibHBIE W HEMpaBWIbHBIE JpOOU.
CwmemanHas ApoOb, MPECTABICHUE CMEIIaHHOW JpoOu B BHUIE
HEMpPaBWJIBHOM JpoOM H BBIJACICHUWE IIEJIOM YacTH 4YuciIa U3
HEnpaBWIbHON npobu. M300paxkenue qpobeil ToukaMu Ha YUCIOBOM
IIPSIMOU

2.2

OcHoBHOe cBoMcTBO apobu. Cokpamenue npoOei. IlpuBenenue
IpoOu K HOBOMY 3HaMeHarelno. CpaBHeHHE ApoOeit

2.3

CrnoxxeHue W BblUMTaHUE IpoOed. YMHOXKEHHE U JieJieHue JpoOeH,
B3aMMHO-00paTHbIe Ipoou. HaxoxkaeHue yacTu 1esoro v 1ejaoro mo
€ro 4acTu

2.4

JHecsatuyHas 3anuch apooOeit. [lpenacrapneHue AecATUUHON JIpoOU B
BHUJIE OOBIKHOBEHHOW. M300pa)keHue AECATUYHBIX NIPOOEH ToukaMu
Ha YuCcII0BOM npsiMoil. CpaBHEHHE NE€CATUUHBIX Ipo0Oei

2.5

Apudmernueckue NEUCTBUSA C JECITUUYHBIMU JIpo0siMu. OKpyIieHue
JNECATUYHBIX Opo0eit
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3.1

Pemenue TekcTOBBIX 3a71a4 apuMETHUYECKUM CIIOCOOOM

3.2

Pemenue norumdeckux 3agay. Pemienuwe 3amad nepedOpoM  Bcex
BO3MOXXHBIX BapuaHTOB. Vcnonb30Banue Ipu peiieHny 3a1a4d TaOJuIl
U CXeM

3.3

Pemienne 3amau, coaepxamMx — 3aBUCMMOCTH,  CBSI3BIBAIOIIME
BEJIMYUHBI: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb. EJIWHHMIIBI M3MEpeHHS: MacChl, o00beMa, IICHBI,
paccTtosiHusg, BpeMEHHU, CcKopocTh. CBsI3b MEXAy €AUHUIAMU
U3MEPEHUS KaXI0W BETUYNHBI

3.4

Pemmenne oCHOBHBIX 3a/1a4 Ha IpOOH

3.5

[Ipencrapnenre TaHHBIX B BUE TAOJIUII, CTOJIOYATHIX AUArPaMM

HaI‘JI}I,Z[HaH reoMeTpus




Harnsgaeie npencraBineHus o ¢urypax Ha IDIOCKOCTH: TOYKa,
4.1 |mpsiMasi, OTPE30K, JIy4, yToJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb,
Kpyr. Yrou. [Ipsimoit, oCTphIi, TYIIOW U Pa3BEPHYTHIN YIJIbI

JInuHa oTpe3ka, METPUYECKHE EIWHMIBI JUIMHBL. JlnMHA JOMaHOW,
4.2 |mepuMeTp MHOTOYTOJbHUKA. V3MepeHWe W TOCTPOEHHE YINIOB C
MOMOILBIO TPAHCIIOPTUPA

Harnsigaele  nmpeacrtaBineHuss o urypax  Ha  IUIOCKOCTH:
4.3 |MHOTOYTOJBHHK, TPSMOYTOJBHUK, KBajpaT, TPEYTOJIbHUK; O
paBeHCTBE QUIyp

N300paxxenne @uryp, B TOM 4YHCI€ Ha KIeT4yaTod Oymare.
44 [TocTtpoenune koH(puUrypauuii U3 4YacTed NPsMOM, OKPYKHOCTHU Ha
' HEJIMHOBAHHOMU U KjieTyaroit Oymare. Vcnonb3oBaHrue CBOMCTB CTOPOH

" YITIOB IIPAMOYT'OJIBHHUKA, KBaJApaTa

[Tnomans MpSMOYTronbHUKA M MHOTOYTOJIBHHKOB, COCTABJICHHBIX W3
45 |mpsSAMOYTOJbHUKOB, B TOM 4YHucie GUryp, HU300paKEHHBIX Ha
KJeTyaToi Oymare. EquHUIIBI H3MEPEHUS TIIOIIAIH

Harnsoaeie  mpeacTaBieHWS O  MPOCTPAHCTBEHHBIX  (purypax:
IPSIMOYTOJIbHBIT napajuie’enumnesn, Ky0, MHOTOTPaHHUKH.
4.6 |M300paxeHne MNPOCTEHIIMX MHOTOTpaHHUKOB. Pa3BepTku kyba wu
napaymenenunena. Cozmanue Mojeeil MHOTOIrpaHHUKOB (13 Oymard,
MTPOBOJIOKH, TUTACTUIIMHA U IPYTUX MAaTePHAIIOB)

OO6beM  TPSAMOYTOJILHOTO  Tapajuienenunena, kKyba. EauHuip

4.7
U3MEpeHUs 00beMa
Tabmuma 11.2
[TpoBepsiembie TpeOOBaHMSI K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHON MTpOrpamMMsI (6 Kiacc)
Kon IIpoBepsieMble MpeIMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOM

IIpOBEPsIEMOT | 00pa30BaTEILHOM IPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHuUs
O pe3yJbTara

1 Yucra v BEIYUCITIEHUS




1.1

3HaTh U TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMHU BUAAMHU
yucenl M crnoco0aMM WX 3alucd, NEpPeXoauTh (eclu 3To
BO3MOJKHO) OT OJTHOHM (POPMBI 3aIIMCH YHCIIa K APYTroi

1.2

CpaBHI/IBaTB H ynopssaoiuBarb OCJIbIC YUCIA, OOBIKHOBEHHbBIC U
ACCATUYHBIC I[pO6I/I, CpaBHUBATbL YMCJIa OJHOTO MW Pa3HBIX
3HAKOB

1.3

BBIHOJIHHTB, coucrada yYCTHBIC MW IIMCbMCHHBIC IIPHUCMBI,
apI/I(l)MeTI/I‘IeCKI/Ie I[CP'ICTBI/Iﬂ C HarypaJdbHbIMU W LCJIBLIMA
quciaMu, OOBIKHOBEHHBIMU )51 AJCCATUYHBIMUA I[pO6HMI/I,
IMOJIOKHUTCIIBHBIMU 1 OTPHUIATCIIbHBIMH YHUCJIAMHU

1.4

BpuncnsaTe 3HAYEHWsS YHCIOBBIX BBIPAXKECHUHW, BBITIOJIHSTH
IPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCIICHUM, BBIITOJIHATH
npeoOpa3oBaHusl YKCIOBBIX BBIPAKEHHM HAa OCHOBE CBOMCTB
apu(pMETUYECKUX ACUCTBUI

1.5

OkpymisTh 1eNble 4YHClIa U JECSITHYHBIE APOOH, HAXOIUTh
PUOTMHKEHUST YnCen

1.6

CooTHOCHTH  TOYKY HAa  KOOPAWMHATHOM  MHpsAMOU  C
COOTBETCTBYIOLIUM €M YUCIIOM U N300pa)kaThb YMClia TOUKaMH Ha
KOOPJIMHATHOM MPSAMOM, HAXOAUTh MOIYJIb YUCIIA

1.7

COOTHOCUTHh TOUYKY B MNPSIMOYTOJBHOM CHCTEME KOOPAMHAT C
KOOpPAWHATAMU 3TOM TOYKHU

1.8

OkpymiTh 1eNble 4YHClIa U JECSITHYHbIE APOOH, HAXOAUTh
OpUOIMKEHUSI Yncen

YucnoBble 1 OyKBEHHBIE BBIPAKEHUS

2.1

I[lonumars u yrIOTpC6J'I$ITB TCPMHHBI, CBA3AaHHBIC C 3allMChIO
CTCIICHN 4YHCJId, HAXOAWTHb KBaApaTr H Ky6 quciia, BBIYUCIIIATH
3HA4YCHUS YU CIIOBBIX BBIpa)KCHI/Iﬁ, coacpKammx CTCIICHU

2.2

ITonp30BaThCs I[IpU3HaAKaMH ACINMOCTH, pacCKiIaJabIBaTb
HaTypaJbHBIC YHUCJIa Ha IIPOCTBIC MHOKHUTCIIN

2.3

[Tomp30BaThcst  MacmTaboM, COCTaBIATH  MPOMOPLUUU |
OTHOILICHHS




2.4

Ucnonw3oBarh OyKBBI Jyisi 00O3HAYEHUSI YMCENI NPU 3aluCcH
MaT€MaTUYECKUX  BBIPAXKEHUM,  COCTaBISATb  OyKBEHHBIE
BBIpOKEHUS U (QOpPMYJIbl, HAXOAUTh 3HAYCHHS OYKBEHHBIX
BBIPAKECHU U

2.5

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Permenue TeKCTOBEIX 3a/1a4

3.1

Pemare MHOTOIIAroBble TEKCTOBBIC 3ajauyd apu(PMETHUCCKUM
CII0co00OM

3.2

Pemars 3a1a4u, CBSA3aHHbIEC Cc OTHOLLIEHHEM,
[IPONOPLUOHAIIBHOCTBIO BEIWYMH, IPOLEHTAMM, pelIaTb TPHU
OCHOBHBIE 33/1a4M Ha IPOOU U IPOLIEHTHI

3.3

Pemare 3amaun, copepkaliyue 3aBUCUMOCTH, CBSI3bIBAIOIIME
BEJIMUMHBI: CKOPOCTb, BPEMs, PACCTOSAHHUE, IICHY, KOJIMYECTBO,
CTOMMOCTb, TIPOU3BOAUTEIBHOCTh, BpeMs, 00BbeM pabOTHI,
UCTIONB3Ysl apu(METUUECKUE JEUCTBUS, OICHKY, NPUKHUIKY;
MOJIb30BaThCSl  €IMHUIIAMU  U3MEPEHHUS  COOTBETCTBYIOUIUX
BCITUYHNH

3.4

CocTaBiiaTh 6yKBCHHBIC BBIPAKCHUSA 110 YCIIOBHUIO 3a1a4n

3.5

W3Bnekarp uHbOpMaIUIO, MPEACTABICHHYI0 B TaOnMIlax, Ha
JUHEHHOHN,  cTonO4aroil WM  KPYroBod  Juarpammax,
MHTEPIIPETHPOBATh TPEACTABICHHBIC JaHHBIC, HCIIOIb30BaTh
JaHHBIE TIPU PEIICHUH 33139

3.6

[Ipencrapnars nHGOPMAIIMIO C TTOMOIIBIO TAOIHIL, JIMHEHHON U
CTOJI0YaTON AMarpamm

Harnmsinnast reomerpust

4.1

[IpuBomuTh TpUMEPHI  OOBEKTOB  OKPYKAIOIIETO  MHpA,
UMeIMMX (OPMY H3YYCHHBIX TE€OMETPHUYECKUX TUIOCKUX U
MIPOCTPAHCTBEHHBIX duryp, pUMEPHI PaBHBIX u
CUMMETPUYHBIX (DUTYD

4.2

N300paxarb ¢ MOMOLIBIO [UPKYJIS, TUHEHKH, TPAHCIOPTHPA Ha
HEJIMHOBAaHHOW M KJeTyaTol Oymare HW3y4eHHbIE IUIOCKHE
reoMeTpudyeckue GUrypbl M KOH(UTypaluu, CUMMETPUYHbIE




buryps

[Tonmp30BaTbCsl TEOMETPUUYECKUMHU  TOHATHUAMU:  PABEHCTBO
4.3 Guryp, ciMMeTpHsi; UCIOIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO
C CUMMETpHEI: 0Cb CHMMETPHH, LIEHTP CUMMETPHUH

Haxonute BenuuMHBI YINIOB HM3MEPEHUEM C  IOMOILIBIO
TPAHCHIOPTUPA,  CTPOUTH  yIIbl  3aJaHHOM  BEJMYMHBIL,
4.4 MOJIB30BaThCS IPU PEIICHUM 33]a4 TPaayCHOM MEpPOW YIUIOB,
pacrio3HaBaTh Ha 4YEpPTEXKax OCTPBIM, MPSIMOM, PA3BEPHYTHIM U
TYIIO! YIJIBI

Breraucnars HJINHY J'IOMEIHOIZ, NepuMETP MHOI'OYI'OJIbHUKA,
4.5 IMOJIB30BATLCA CAMHHULIAMU U3MCPCHHA IJIMHBI, BbIPAXKAaTb OJHHU
CAWMHUNIBI UBMCPCHUA JJIMHBI YCPC3 IPYIUC

Haxomute, Ucnonb3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUA:
4.6 MEXAY ABYMs TOUYKaMH, OT TOYKH JI0 NPSIMOMW, JJIMHY MYTH HA
KBaJPaTHOM CETKE

Bpruucnsate IJI0IA b ¢uryp, COCTAaBJICHHBIX u3
MPSIMOYTOJIBHUKOB, VCIIOJIb30BATh pazOueHue Ha
47 NpsIMOYTOJIbHUKK, Ha paBHbIE (UTYpHI, TOCTpauBaHUE 10
' IPSMOYTOJIbHUKA, IOJIb30BAaTbCSl OCHOBHBIMHM  €AWHUIIAMHU
U3MEPEHHS IUIOIAAM, BBIPAXKATh OJHU E€AWHHULIBI U3MEPEHUS

IJIOLIAU Yepes3 Ipyrue

Pacno3naBarh Ha MOACISX M U300paKCHUSAX MUPAMHY, KOHYC,
4.8 IIAJTUHIP, HCIIOJIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo,
I'paHb, OCHOBaHUE, pa3BePTKa

49 N3o00paxarb Ha  KkjeTdyatod  Oymare  MNpsSMOYTOJIbHBIM

[IapaJuICICIIUIICA

4.10 Boruncnsate 00beM MpsIMOYTOJIBHOTO TNapajuienenunena, Kyoa,

IIOJIB30BATbLCA OCHOBHBIMU CANMHHUIIAMH U3MCPCHUA o0beMa

411 Pemars HecnoxHBIC 3aJJad Ha HaXOXXACHHUEC ICOMCTPHUYCCKHUX

BCJIMYMH B IIPAKTUUCCKUX CUTyalIUAX

Tabmuma 11.3



[IpoBepsiembie eMeHTHI cofiepkanus (6 Kiacc)

Kon IIpoBepsieMblii IIEMEHT COACPKAHUS
1 Harypanbhbie uncia
ApudmeTnueckue JEHUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU
YU CJIaMU. Yucnossie BBIPAXKECHUA, IIOPAIOK JEUCTBUH,
1.1 |ucnonb3oBaHue CckoOOK. lMcmonb3oBaHWEe TpU  BBIYHCICHUSX
MEPEMECTUTEILHOTO M  COYETAaTEIbHOTO CBOMCTB CJIOXEHUS U
YMHOXEHUS, PACTIPEACIIUTEIBHOTO CBOMCTBA YMHOKEHHS
1.2 |OxpyriieHue HaTypajJbHBIX YUCENT
13 JlenuTenu W KpaTHbIE 4YHCIa, HAUOONBIIWNA OOIIMI ACNIUTENh U
' HavMeHbllee o01iee KpaTHoe. [[eIMMOoCTh CyMMBI M IPOU3BEICHHUS
1.4 |/leneHue ¢ ocTaTKOM
2 Hpobu
51 OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpOOM, COKpAaILIEHUE
apooeii. CpaBHEHHE U yNOpsA0UUBaHue ApoOeit
59 Pemenue 3amau Ha HaXOXKJIEHUE YACTH OT LIEJOr0 U LEJIOro Mo €ro
' yacTH. J[poOHOE YHCIo KaK pe3yabTar JeIeHUs
[Ipencrapnenue aecaTUUHON IpoOU B BUJIE OOBIKHOBEHHOUW ApoOHU U
2.3 |BO3MOXXHOCTh TpEACTaBICHUS OOBIKHOBEHHOW JpoOM B BHUJC
NECSITUIHOU
Hecaruunbie 1poOu U MeTpuyeckas cucrema mMep. ApudmeTudeckue
24 |OedCTBUA M YHUCJIOBBIE BBIPAXEHUS C OOBIKHOBEHHBIMU U
JNECATUYHBIMU IPOOIMHU
55 OtHomienue. /lenenue B TaHHOM OTHOLIEHUU. MacmiTad, nmponopuusi.
' [IpumeHenue nponopLuii Ipyu peLIeHUH 3a1a4
IlonsiTue mnpoueHTa. BprunciieHHe MNOpPOLEHTAa OT BEIUYHUHBI U
5 |BSTMIMHBL IO €€ NPOLEHTY. BripakeHre MpOUEHTOB AECATUYHBIMU
' npobsmu. PerieHue 3amad Ha MPOLEHTHL. BbIpakeHUEe OTHOLIEHUS
BEJIMYMH B IIPOLIEHTAaX
3 ITooKHUTENBHBIE M OTPULATEIBHBIE YHCIIA




3.1

ITonoxurenbHble M OoTpULATENbHBIE yncaa. Llensie uucna. Momyib
Yuciaa,  IEeOMETpUYECKas  MHTEpIpeTanuss  MOAYJIsS  YHUCJa.
N3o0pakeHne 4Ymcea Ha KOOpAWHATHOW mpsmoil. YwucioBbie
npoMexxyTku. CpaBHEHUE YUCET

3.2

ApudmeTrueckue IeHCTBUS C MOJOKUTEIBHBIMU U OTPHUIIATEIBHBIMU
YycIaMu

3.3

[IpsamoyronbHas cucremMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHatsl
TOYKM Ha TJIOCKOCTH, alcuucca u opauHara. [loctpoeHue Touek u
(Guryp Ha KOOpJAUHATHOM MJIOCKOCTH

ByKkBEHHBIE BBIpaKEHUS

4.1

[Ipumenenue OykB mJig 3allUCH MaTEMaTHYECKUX BBIPAXKCHUN U
npemoxeHuid. CpoiicTBa apudMeTnueckux AcicTBUil. BykBeHHbIE
BBIDAXKCHUST W UHCJIOBBIE TOJICTAHOBKHA. DyKBEHHBIE paBEHCTBA,
HAXOXKJICHUE HEU3BECTHOTO KOMITOHEHTA

4.2

@opmynel, (GopMynBpl TIEepUMETpa H IUIOMIAAA TMPSMOYTOJBHHKA,
KBajpara, o0bema napajiesenurnena u kyoa

Perienuie TEKCTOBEIX 3a/1a4

5.1

Pemenue TekcTOBBIX 337124 apuMETUYECKUM CIIOCOOOM

5.2

Pemenne normdeckux 3amad. Pemenme 3amad  mepeboOpoM  Bcex
BO3MOKHBIX BAPUAHTOB

5.3

Pemienne 3amau, coaepKamuMx — 3aBUCHUMOCTH,  CBSI3BIBAIOIIUX
BEJIMYUHBI: CKOPOCTb, BpEMs, pAaCCTOAHUE, I€HA, KOJIUYECTBO,
CTOMMOCTb, TIPOU3BOAUTEIHLHOCTD, BpeMs, 00beM paboThl. EnuHuIb!
U3MEPEHUS: MacCChl, CTOUMOCTH, PACCTOSIHHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €IUHUIIAMU U3MEPEHUS KaXK10W BEIIMUUHbI

5.4

Pemienue 3ama4, CBA3aHHBIX C OTHOLIEHUEM, MPOMOPLUHOHAIBHOCTHIO
BEJIMYMH, TMPOICHTAMU; PEIICHWEe OCHOBHBIX 3aJlad Ha JpooW u
MIPOLICHTHI

5.5

OueHka w© TpUKHOKA, OKpymieHue pesyinbrara. CocrabieHue
OyKBEHHBIX BBIPAKECHUI MO YCIOBUIO 33]1a4H.

5.6

HpeI[CTaBHeHI/Ie JaHHBIX C IIOMOIIBIO Ta6J'II/II_I n JuarpamMm.




Cronbuarbie uarpaMmsbl. YTeHUE KPYTOBBIX AMArPaMM

6 Harnsinnas reometpus
6.1 Touka, mnpsiMas, OTpPEe30K, Jyd, Yrojd, JIOMaHas, MHOTOYTOJbHUK,
' YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
6.2 B3auMHOoe  pacrnojoxkeHue ~JABYX ~ NOpPSIMBIX HA  IUIOCKOCTH,
' napajuieibHbIe MPSIMbIE, EPIICHIUKYIISIPHBIEC MPSIMbIE
6.3 W3mepeHne pacCTOSIHUM: MeXAy JBYMs TOYKaMH, OT TOYKH JO
' OpsIMOM, IJTMHA MapIIpyTa Ha KBaJpaTHOU CETKe
6.4 |M3mepeHune U MOCTPOCHUE YIIIOB C MMOMOIIBIO TPAHCIIOPTUPA
6.5 Bunpr TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, PSAMOYTOJIbHBIN,
' TYHOYTOJIbHBIN, paBHOOEIPEHHBII, PABHOCTOPOHHUN
6.6 YerbipexyronbHuk. IIpsAMOyronbHUMK, KBajpar: HCHOJIb30BAHHE
' CBOWCTB CTOPOH, yTJIOB, THAroHanen
N3o0pakeHne reoMeTpuyeckux (puryp Ha HEJIMHOBAHHON Oymare ¢
6.7 |uWcmonb30BaHUWEM LMPKYJS, JUHEHKH, YTOJbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieTyaToil Oymare
6.8 |I[lepumeTp MHOTOYTOJLHUKA
[lonsTe mnnom@aan QUrypel, €AMHMUIBI HM3MEPEHHUs IUIOUIA/IH.
6.9 |[IpubnuxeHHoe u3MepeHUEe IUIOMAaM (GUryp, B TOM 4YHCIE Ha
KBaJPaTHOM CETKE
6.10 |I[IpubnmxeHHOE U3MEPEHHE UTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa
6.11 CummMmerpus: UEHTpalibHas, oceBas M 3epkanbHasd. llocTtpoenue
' CUMMETPUYHBIX PUTYD
Harmsimeble  mpencraBieHHWsi O  IPOCTPAHCTBEHHBIX — (UTypax:
napajuienienunesn, Kyo, mpu3Ma, mupaMuaa, KOHyC, IMIMHAD, map U
6.12 chepa. HM3zoOpaxeHue mnpocTpaHCTBEHHbIX ¢uryp. IIpumepsl
' pa3BepTOK MHOTOTPAaHHHUKOB, ULWIMHIpa U KoHyca. Co3mgaHue
MoOJeNel TpPOCTPaHCTBEHHbIX (uryp (u3 Oymard, TPOBOJOKH,
IUIACTUIIMHA U JPYTUX MAaTEPHUAIIOB)
6.13 |Ilonsitue oObema, eawHUIBI U3MepeHus obwvema. OObeMm




IPSMOYTOJILHOTO Mapajuleenumena, Kyoa

Tabmuma 11.4

[TpoBepsiemble TpeOOBaHHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOMN
00pazoBarebHOM Mporpammel (7 Kiiacc)

Kon [IpoBepsiembie MpeIMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
MpoBEpsieMOT | 00pa30BaTEIBLHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHuUs
O pe3yJibTara

1 Uucna v BEIYUCICHUS
11 BpinmonHATh, coyeTas YCTHbIE M IUCBMEHHBIE IIPUEMBI,
' apu(pMeTHYeCcKue JTEHCTBUS C PAIlMOHAIBHBIMUA YUCIAMHU
Haxonute 3HaYeHWs YHUCIOBBIX BBIPAKECHUH, MPUMEHSITh
19 pa3HoO0Opa3Hble CHOCOOBI M MPUEMBl BBIYHUCICHHUS 3HAYCHUI
' JIpPOOHBIX  BBIPAXCHUN, COACPKAIMMX OOBIKHOBCHHBIC U
JeCATUYHBIE 1po0Ou
[lepexomuTe OT omHOM (OpPMBI 3amuCHU YKCENT K JPyrou
13 (mpeoOpa3oBbIBaTh JECIATHUYHYIO JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSTHUYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JNECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSAOYMBATH PAllMOHAIIbHBIC YUCTIA
1.5 OxpyniATh yucia
BBIMOMHATE TPUKUAKY W OLIEHKY pe3yJibTaTa BBIYUCICHU,
1.6 OLCHKY 3HAYEHHUM YMCJIOBBIX  BBIPAXKCHUNW. BBITOIHATH
JEUCTBUS CO CTENEHSAMU C HATypaJbHBIMU MTOKA3aTEISIMU
17 [IpuMeHATh MPU3HAKU IETUMOCTH, PA3JIOKEHUE Ha MHOXKUTEIU
' HATYPaJbHBIX YHCEIT
Pemarh npakTUKO-OpUEHTUPOBAHHBIE 3a7a4yd, CBSI3AHHBIE C
18 OTHOUIEHUEM  BEJIMYUH, MPONOPIUUOHAIBHOCTHIO  BEJIMYUH,
' POLIEHTAMH, UHTEPIIPETUPOBATH PE3YIbTAThl PEIIeHUs 3a7ay C
Y4ETOM OTPAHUYECHHH, CBS3aHHBIX  CO CBOMCTBaMH




paccMaTpUBaeMbIX OObEKTOB

AnreOpandeckue BbIpaKeHUs

2.1

Hcnonp3oBarhb anre6pa1/1quKy}o TCPMHUHOJIOTUIO U CUMBOJIUKY,
IMPUMCHATH €€ B ITPOLCCCC OCBOCHUA y‘{€6HOFO Marcpuralia

2.2

HaXOI[I/ITB 3HaA4YCHMU 6YKB€HHI)IX BI)Ipa)KeHI/Iﬁ IIpu 3aJaHHbIX
SHAaYCHUAX IICPCMCHHBIX

2.3

BoinonHATh Hp606p330BaHI/I}I OCJIOTO BBIPAKCHHUA B MHOT'OYJICH
IMPUBCICHUCM HO,Z[O6HI>IX ClIaracMabIX, paCKpPbITUCM CKOOOK

2.4

BrimonHaTe YMHOKXCHHUC  OAHOYJICHA Ha  MHOIOWICH H
MHOI'OWICHAa Ha MHOT'OYICH, IIPHUMCHATDH (bOpMYJILI KBaJpara
CYMMBI 1 KBaJIpaTa pasHOCTHU

2.5

OcyllecTBIATh PA3N0KEHHE MHOTOYIEHOB HAa MHOMKUTEIU C
MOMOII[BI0  BBIHECEHUS 3a CKOOKM OOIIEro MHOXHTEI,
TPYNIUPOBKYU CJIAaraeMbIX, MPUMEHEHUS (DOPMYIT COKPAIIEHHOTO
YMHOXKEHHS

2.6

[Ipumensaty mpeoOpa3oBaHUsi MHOTOYICHOB ISl  pEIICHUS
pPa3MYHbIX 337a4 W3 MaT€MarTUKW, CMEKHBIX IPEIMETOB, U3
pEANbHOM NMPAKTUKU

2.7

Hcnonb3oBare  CBOWMCTBA  CTENEHEW C  HATypaJbHbIMU
MoKa3aTessiMu JJ1 IpeoOpa30BaHus BbIPAKECHUIM

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pewiars nuHenHbIe YpaBHEHUS C OHOM IEPEMEHHOU, IPUMEHSS
IIpaBUiIa nepexoaa OT UCXOAHOIO YPAaBHEHHUS K PABHOCUIIBHOMY
eMy. IIpoBepsTh, ABISETCS U YUCIIO KOPHEM YPAaBHEHHUS

3.2

[IpumensTey rpaduyueckue METOAbl MPU PEIICHUU JTUHEHHBIX
YPaBHEHUU U UX CUCTEM

3.3

[TonOuparh TpUMEpHl Map YWCEN, SBISIONIMXCS PEIICHUEM
JIMHEMHOTO YPaBHEHUSI C ABYMS IEPEMEHHBIMU

3.4

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHHUS C JBYMSI IMEPEMEHHBIMHU; MONb3YyACh TpaduKoM,
IPUBOJUTH IPUMEPHI PEILIECHUS YPABHEHUS




3.5

Pemate cucrembl JABYX JIMHEHMHBIX YPAaBHEHHM C JABYMs
MIEPEMEHHBIMH, B TOM YHCJIE TpauuecKu

3.6

CocraBiATh W pelaTh JUHEWHOE YPaBHEHHWE WIH CUCTEMY
JMHEWHBIX YPABHEHUU I10 YCIOBHIO 337a4l, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a49M MOJIyYEHHBIN pPE3yIbTaT

Koopnunars! u rpaduxu. OyHKIuu

4.1

N3obpaxars Ha KOOPAMHATHOM PSIMOU TOYKH,
COOTBETCTBYIOIIME 3aJIaHHBIM KOOpJHUHATaM, JYy4H, OTPE3KH,
VHTEPBAJIbl,  3alHChIBaTh  YUCIOBBIE  IPOMEXYTKM  Ha
anreOpanuecKoM SI3bIKEe

4.2

OTMeuaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM
KOOpJAWHATaM

4.3

Crpouts rtpaduku JnuHeHHBbIX GyHKIUHA. Crpouth rpaduk
dymcumm y = |x|

4.4

OmnuceiBaTh ¢ TOMOIIBIO (PYHKIIUN HM3BECTHBIC 3aBUCHMOCTH
MEXIy BEIMYMHAMU: CKOPOCTb, BpEMs, PacCTOSHHE, IICHY,
KOJIMYECTBO, CTOMMOCTH, MPOU3BOIUTEIHLHOCTh, BpeMsl, 00beM
paboThI

4.5

Haxonuts 3nauenre GyHKIUU 110 3HAYCHUIO €€ apTyMEHTa

4.6

[Tonumats Tpaduueckuit crnoco® MNPEACTABICHHUS W aHaIHM3a
uH(pOpMaIINH, U3BJIEKATh U HHTEPIIPETUPOBATH UH(POPMAITUIO U3
rpauKOB peasbHbIX MPOIECCOB U 3aBUCUMOCTEM

BepostHOCTh M cTaTHCTHKA

5.1

Uutate uHpOpMAIMIO, TPEICTABICHHYIO B TaOnuiax, Ha
IuarpaMMax, TMpeACTaBIATh JaHHBIE B BUAC TaOJUIl, CTPOUTH
auarpaMMbl  (CTOJIOMKOBBIE (CTONOYATHIE) W KPYTOBBIE) IO
MAacCHBaM 3HAYCHUU

5.2

OnuceIBaTh 1 UHTEPIIPETUPOBATH PEABHBIE YUCIIOBBIE IAHHBIE,
MpeCTaBICHHbIE B TA0NNIIAX, HAa AUarpaMMax, rpapukax

5.3

Hcnonp3oBaTh A1 ONUCAHUS  JIAHHBIX  CTATUCTUYECKHE
XapakTepUCTUKU:  CcpedHee  apupMeTHyeckoe,  MeIuaHa,




HanOoJIbIIIee 1 HAaNMEHBIIIEEe SHAYCHH:, pa3Max

5.4

Nmerp mnpencraBieHue O CIydyalHOM W3MEHYMBOCTM Ha
npuMepax IeH, (U3NYECKUX BEIMYMH, AHTPOMOMETPUYECKUX
JNAHHBIX, = HMMETh  IPEACTAaBICHHME O  CTaTUCTUYECKON
YCTOWYHUBOCTH

I'eomeTpus

6.1

Pacmio3nasarn W3yUYCHHBIE T€OMETPUUYECKUE burypsi,
ONpEeNeNsATh MX B3aUMHOE  pACIOJOXKEHUE, H300paKarh
T€OMETPUYECKUE (DUTYPBI, BBIMOJHITH YEPTEKHU IO YCIOBUIO
3agaun. M3mepsATh JMHEWHBIE W YIJIOBBIC BEJIWYMHBL. Pemars
3a7]a4¥ Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB

6.2

Henare r1pyOyr0 OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYMH
MPEIMETOB B  pEaJbHOM KU3HHU, pa3MEpPOB MPUPOJHBIX
00bekTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB MO MOPSIAKY
BEJIMNYMHBI

6.3

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a1a4aM

6.4

Ilonp30BaTbecsi  MpU3HAKAMM ~ PABEHCTBA  TPEYTOJIbHUKOB,
UCIIOJIb30BaTh TMPU3HAKM W CBOMCTBA  PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IIPU PELICHUH 3a]1a4

6.5

[IpoBOOUTE JOTMYECKHE PACCYXKACHHUS C HCIOIb30BAaHUEM
reOMETPUUYECKUX TEOPEM

6.6

[Tonp30BaTbCcsi  NpPU3HAKAaMHU  PABEHCTBA  NPSMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM  MEIWAHbI, IIPOBEAECHHOM K
TUIOTEHY3€ MPSAMOYIOJIBHOIO TPEYIOJIbHUKA, B PEIICHUH
TEOMETPUUYECKUX 3a7a4

6.7

OnpenensaTte napaieJbHOCTh MPSAMBIX C ITOMONIBIO YIJIOB,
KOTOpple  oOpasyer ¢ HMMH  cekymas. Onpenenarsb
NIapaAJJICIbHOCTD NPSAMBIX C IOMOIIBK) PABEHCTBA PACCTOSHUU
OT TOYEK OJHOU NPSIMOM 0 TOYEK APYTOou MpsIMOU

6.8

Pemiate 3a1aun Ha KieTyaroit Oymare

6.9

HpOBOI[I/ITB BBIYHMCJIICHHUA WM HAXOAHUTb YMCIIOBBIC U 6yKBeHHLIC
3HAYCHUA YITIOB B TCOMCTPHUUCCKHUX 3aJadaX C MCIIOJb30BaAHHEM




CyMMBbI YIIIOB TPEYIOJIBHHUKOB M MHOI'OYTOJIbBHUKOB, CBOMCTB
yIJIOB, OOpa30BaHHBIX MpPU MEPECEUECHUU JIBYX MapajuieabHBIX
OpsAMBIX  CceKylled. Pemare npakrudeckue 3agayd  Ha
HaxX0XJICHUE YIVIOB

6.10

Brnanerr mnoOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh
OTPENENITh OMCCEKTPUCY YTIIa U CEPEIUHHBIN MEePIEeHIUKYIISP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOUEK

6.11

@OopMynMpOBATH ONPENEIICHUS OKPYKHOCTH U KpPyTad, XOPAbI U
JUaMeTpa OKPYXKHOCTH, I0Jb30BAThCS UX CBOWCTBAMU. YMEThb
IIPUMEHATH 3TH CBOMCTBA IIPU PELLIECHNUH 3aa4

6.12

Brmagers  moHATHEM ~— ONMCAaHHOW  OKOJO  TPEYTOJbHHKA
OKPY)KHOCTH, YMETb HaxoauTb e€ 1eHTp. Ilonb3oBarbes
(akTaMu O TOM, YTO OWCCEKTPUCHI YIJIOB TpPEyroJbHUKA
[IEPECEKAIOTCS. B OJHOW TOYKE, MU O TOM, YTO CEpEAUHHBIE
MIEPIICHIUKYJISPBl K CTOPOHAM TPEYTOJbHUKA IEPECEKAOTCS B
OJIHOU TOYKE

6.13

Brnanere noHsitTueM KacaTeilbHOW K OKPY>KHOCTH, IOJIb30BaTHCS
TEOPEMOM O TMEPIECHIUKYIIPHOCTH KacaTeIbHOM W pajauyca,
MPOBEICHHOTO K TOYKE KaCaHU

6.14

[Tonp30BaTbCs IIPOCTENIIUMHU reOMETPUYECKUMU
HEPABEHCTBAMH, IOHUMATh UX MPAKTUYECKU CMBICIT

6.15

IIpoBOoaUTE  OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C
IIOMOUIBIO LIUPKYJIS U IMHENKHU

Tabmuua 11.5

IIpoBepsiembie 351eMeHTHI coepskanus (7 Kiacc)

Kon

[TpoBepsieMblil SIIEMEHT COAEPIKAHUS

Yucna ¥ BEIYUCIIEHUA

1.1

Jlpobu OOBIKHOBEHHBIE U ACCATHUYHBIC, MEPEX0] OT OAHON (opMbI
3amucu apoOeit k npyroid. [loHsTHE panmoHANBHOTO YKCIIA, 3aIHUCh,
CpaBHEHHUE, YIIOPSIOUMBAHUE PALMOHAJIBHBIX YHCET




ApudmeTrnueckre AEHCTBUS C paloHaIbHBIMU 4Ynciamu. Perienue

1.2
3a/1a4 U3 peaIbHOM MPAKTUKH HA YacCTH, Ha IpoOu
Crenenn c HaTypaJbHbIM MOKa3aTeseMm: OIpEJEIICHHE,
1.3 |mpeoOpa3oBaHue BBIPAKCHUH Ha OCHOBE ONpEICICHUS, 3aIiCh
OOJIBIIMX YUCEN
[IponieHThI, 3amuCh MPOLEHTOB B BHUAE JpoOM W JIpoOH B BHUJE
1.4 |mpouentoB. Tpu OCHOBHBIE 33J]a4uM HA MPOLEHTHI, PEILICHHUE 3a/1a4 U3
peabHON NPAKTUKH
15 [IpuMeHeHre TPHU3HAKOB JETUMOCTH, Pa3JIOKEHHWE Ha MHOXHUTENN
' HATypPATbHBIX YHCET
16 PeanbHbie 3aBUCMMOCTH, B TOM YHCIe TMpsAMas U oOpaTHas
' IPOHOPIMOHAIBLHOCTH
2 AnreOpandecKue BbIpaKCHUS
51 [lepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUA C IEPEMEHHOM.
' JlonmycTUMBbIE 3HAYEHUS TIEPEMEHHBIX
59 [IpencraBienne 3aBUCUMOCTH MEXKy BEJIMYMHAMH B BUIE (POPMYIIBI.
' Boeruucnenus no hpopmynam
53 [IpeobpazoBanue OyKBEHHBIX BBIPAKCHUH, TOXKJIECTBEHHO paBHBIC
' BBIPAKEHHS
2.4 | CBOICTBa CTEICHH C HAaTypaJbHBIM MOKa3aTeIeM
55 Opnounensl W MHorouseHbl. CreneHb MHorouseHa. CroxeHue,
' BBIYUTAHUE, YMHOXCHUE MHOTOYJICHOB
@opMyIbl COKPAILIEHHOTO YMHOXXEHUS: KBaJapaT CyMMbl W KBajpar
2.6 |pasHoctu. ®opmylia pa3HOCTH KBaJApaToB. PasznoskeHrne MHOTOWICHOB
Ha MHOXXUTETN
3 VYpaBuenus
31 VYpaBHeHUe, KOpeHb ypaBHEHHS, TMpaBWwia MpeoOpa3oBaHUs
YpaBHEHUS, PABHOCUIILHOCTh YPaBHEHUN
3. JluHeriHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOpPHEHU

JIMHEWHOTO YPAaBHEHMS, PEILICHUE JIMHENHBIX YPABHEHU N




CocraBieHre ypaBHEHUN O YCJIOBHUIO 3a/iayu. PellleHre TeKCTOBBIX

3.3
3aj]1a4 C TIOMOIIBIO YPaBHEHU
3.4 |JluneiiHoe ypaBHEHHE C ABYMS IIEPEMEHHBIMU U €0 rpaduK
Cucrema JBYX JMHEHHBIX YpaBHEHHM C JBYMsl TEPEMEHHBIMHU.
3.5 |Pemenue cuctem ypaBHEHHH CcrocoOOM NOACTaHOBKH. I[lpumepsl
pEIIeHUs] TEKCTOBBIX 33]1au C TIOMOIIIbIO CUCTEM YpaBHEHHI
4 Koopaunare! u rpaduku. @yHkImm
4.1 |Koopaunata TOUYKM Ha MPAMOUN
49 YucnoBele TPOMEXKYTKH. PaccTossHme MeEXIy OByMS TOYKAMH
' KOOPJIUHATHOM IIPSMOM
43 [IpssmoyronbHas cucrema koopauHar, ocu Ox m Oy. AbOcuucca u
' OpAMHATA TOYKH Ha KOOPIAWHATHOM TIIOCKOCTH
44 [Ipumepsl rpadukoB, 3amaHHbIX (opmylamu. YreHue TrpaduKoB
' peanbHBIX 3aBUCUMOCTEN
45 |Tlonarue pyukumu. ['paduk Gynkuuu. CBoiicTBa GyHKITUI
4.6 |Jlunetinas pyukuwms, ee rpaduk. [ paduk Gynkmmm y = |x|
4.7 I'paduueckoe perieHre JUHEHHBIX YpPaBHEHUN M CUCTEM JIMHEHHBIX
' ypaBHEHHUH
5 BeposaTtHOCTh U cTaTuCTHKA
[IpencraBinenue naHHBIX B BUAe TaOnWil, Jauarpamm, TrpagHUKOB.
3anonHeHue Tabaull, YTEHUE U MOCTPOCHUE ArarpaMM (CTOJIOMKOBBIX
5.1 |(cTtonOuaThix) U KpyroBbix). UTeHue rpaukoB peasibHbIX MPOLIECCOB.
W3Bnedenre nHPOpMALINY U3 TUArpaMM M TaOIUI], UCTIOIH30BAaHHUE U
MHTEpIIpeTalMs JaHHBIX
OmnucarenpHas CTaTUCTUKA: cpefHee apupMETHYEeCKoe, MeauaHa,
5.2 |pa3Max, HauOoOJbllee M HAaUMEHbLIEE 3HAYEHUS HAa0Opa YHUCIIOBBIX
naHHbIX. [Ipumepsl cinydyailHON U3MEHUYUBOCTH
CnyyaiiHplii  9KciepuMeHT (ONBIT) W ClIydyalHO€  COOBITHE.
5.3 |BepositHocTh M wyacToTa. Poiib ManoOBEpOATHBIX M MPAKTUYECKU

JIOCTOBEPHBIX COOBITHII B Tpupone u B obOmiectBe. MoHeTa u




UrpanbHas KOCTb B TEOPUM BEPOATHOCTEN

5.4

I'pad, BepmmnHa, pedbpo. Cremenp BepmuHbL Yucio pebdep u
CyMMapHasi cTerneHb BepuiuH. [IpencraBienne o CBSI3HOCTH Tpada.
Henu u mmxnel. [lytu B rpadax. O6xox rpada (SiIepoB MyTh).
[IpencraBnenne 00 opueHTHpoBaHHOM Tpade. Pemenme 3amad ¢
oMoIIbIo rpadoB

I'eomeTpus

6.1

Havanbnabie nonarus reomerpun. Touka, rpsmasi, OTpE30K, JTyd. YTOJ.
Buner yrmoB. BeprukanbHble 1 cMexHbIE yIIbl. buccekrpuca yrna.
Jlomanas, MHOTOYTOJIBHUK. [lapaninenbHOCTh U EPIEHAUKYISIPHOCTD
MIPSIMBIX

6.2

Cummerpuunbie Gpurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUHU.
[IprMepbl CHMMETPHUM B OKPYKAKOLIEM MHUPE

6.3

OCHOBHBIE TIOCTPOCHHUSI C TOMOINIBIO IUPKYJIS U JIMHEUKHU.
TpeyronbHuk. Beicota, Mmenuana, OuccekTpuca, MX CBOMCTBA

6.4

PaBHOOEApEeHHBINT M PaBHOCTOPOHHUHN TpeyroibHUKU. HepaBeHCTBO
TPEyroJIbHUKA

6.5

CBoiicTBa M TpU3HAKH PAaBHOOEAPEHHOTO TpeyroibHuka. [IpuzHaku
PaBEHCTBA TPEYTOJILHUKOB

6.6

CBoiicTBa W TMpHU3HAKH TMapajulelbHbIX nOpsiMbiX. CymMma yIioB
TpEyrojbHHKA. BHEIIHWE yITIbl TPEYTOJIbHUKA

6.7

[IpssmoyronbHbIi TpeyrolbHUK. CBOMCTBO MEAUAHBI MPSIMOYTOJIHHOTO
TPEYTrOJbHHUKA, IMPOBEICHHON K rurnoreHys3e. [lpu3Haku paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTrONbHBIM TPEYTOIBHUK C
yroM B 30°

6.8

HepaBenctBa B TeOMETpUHU:  HEPABEHCTBO  TPEYTOJbHUKA,
HEPaBEHCTBO O JJIMHE JIOMaHOM, TeopeMa 0 OOJIBIIEM YIJIe U OObIICH
CTOpOHE TpeyrojibHuKa. [leprneHauKynsp u HaKJIOHHAS

6.9

I'eomeTpuueckoe mecto TodeKk. buccekrpuca yrma U CepeavHHBIN
IIEPIIEHIUKYISAP K OTPE3KY KaK FTEOMETPUYECKHE MECTA TOUEK

6.10

OKpyXHOCTb M KpYI, XOpJa W JIUaMeTp, MX CBOMCTBa. B3aumHoe




pacmnoJIoKEHNE OKPYKHOCTH M mpsiMou. KacarenbHast U cekymas K
OKPY>KHOCTH

6.11 OKkpyXHOCTb, BIHMCaHHas B Yyroi. BnucaHHas u onucaHHas
' OKPY’KHOCTH TPEYTrOJIbHUKA

Tabmuma 11.6

[IpoBepsiemble TpeOOBaHHUS K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeIbHON MporpaMMBbl 8 Kiacca

Kon [IpoBepsiembie MIpEIMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
MpoBepsieMOr | 00pa30BaTEIBLHOM IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus
0 pe3ynbTaTa

1 Yucna 1 BBIYUCICHUS

Hcnonp3oBarh HayalbHEIC npcacCTaBJICHUA O MHOXCCTBC
11 HeﬁCTBHTeHBHBIX Uuccll JI1  CpaBHCHHA, OKPYIIICHHA H

BBIYUCIICHUHN, U300paXkaTh JICMCTBUTEIbHBIC YHCIa TOYKAaMU Ha
KOOPAWHATHOMW MPSIMOU

[IpumeHaTh mMoOHsATHE apUPMETUYECKOTO KBAJPAaTHOTO KOPHS,
12 HAXOJIUTh KBaJpaTHbIE KOPHU, UCIOIB3Ys MPU HEOOXOTUMOCTH

KaJIbKYJISITOP,  BBIMOJHATH  MPeoOpa3OBaHMsI  BBIPAKECHUI,
CoZlepKalIMX KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEU

Hcronp30Barh 3amucy OOJIBIINX M MajbIX YHCEI C IIOMOIIIBIO

1.3 . .
NECSITUYHBIX Jpo0el u creneHel yucia 10

2 AnreGpandecKue BhIPaKCHUS

[IpuMeHATh TOHSATHE CTENEHH C METbIM  IOKa3aTelieM,
2.1 BBITIOJIHATh ~ MPeoOpa3oBaHUs  BBIPAKCHHUM,  COAEPIKAIINX
CTETIEHU C TIeJIBIM TTOKa3aTeIeM

BeIMOTHATE TOXKIECTBEHHBIE MPeoOpa30BaHMs PallMOHAIBHBIX
2.2 BBIPAXCHUN HA OCHOBE MPABHJI JICMCTBUI HAJ MHOTOYWICHAMH U
anreOpanvdecKuMu ApoOsiMuU

2.3 PacknanpiBaTh KBaJIpaTHbIN TPEXUIIEH HA MHOXKHUTEIH




2.4

[IpumeHsATh npeoOpa3oBaHUsl BBIPAKEHUN I pEUICHUS
pPa3IMYHBIX 337a4 U3 MaTeMaTUKH, CMEXHBIX IPEAMETOB, W3
peanbHON NPaKTUKU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemrare nuHenHbIE, KBaJpaTHbIE YPABHEHHUS W PalMOHAJIbHBIE
YpPaBHEHMS, CBOIAIIMECS K HUM, CUCTEMBI JIByX YPaBHECHHU C
JBYMS IIEPEMEHHBIMU

3.2

[IpoBomWTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUW U CHCTEM
YpaBHEHUH, B TOM YHCIE C NPUMEHEHUEM TpaduyecKux
npencTaBieHuid (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE WIU
CHUCTEMAa YPABHECHHUM PEIICHUS, €CIM HMEET, TO CKOJIBKO, H
mpouee)

3.3

[lepexoauTs OT CIOBECHON (OPMYIUPOBKM 3ajJaud K €€
anredpandeckoi MOJAENIN C TOMOUIBI0 COCTABIICHHS YPaBHEHUS
WIM CUCTEMBI YPABHEHHI, HHTEPIIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 33J1a4 MOJIyYEHHBIH pE3yIbTar

3.4

[IprMeHSTh CBOWMCTBAa YHMCIIOBBIX HEPABEHCTB IS CPABHEHUS,
OLICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOU
U UX CUCTEMBI, JaBaTh rpad)uueCcKyr0 WITFOCTPAIIUI0 MHOXKECTBA
pEILICHUN HEPABEHCTBA, CHCTEMBI HEPABEHCTB

DOyHKIMU

4.1

[ToHumarh ¥ UCMOIB30BATh (PYHKIIMOHAJIBHBIC TOHATHUS U SI3BIK
(TepMUHBI,  CHUMBOJIMYECKHE  OOO3HAYEHUS),  OMpPEACNISITh
3HaYeHUE (YHKIMU 10 3HAYCHUIO apryMeHTa, OMNpPEIesiTh
CBOICTBa (DYHKITUU TIO €€ TpaduKy

4.2

k

Crpouth rpaduky dIEeMEHTApPHBIX (QyHKIMA Buaa: Y = 0 y =

X%,y = X3, y = ||, onuchIBaTh CBOMCTBA YUCIOBOM (DYHKIIMH 10
ee rpaduKy

BepositHOCTB M cTarucTrka

5.1

W3Bnekarpb u npeoOpa3oBbIBATH UH(pOpMaLHIO,
NPEICTaBICHHYI0O B BUJE TaOmuL, JuarpamM, TpaduKoB,




MIPENICTABIATH JJAHHBIC B BUE TAOIUIl, TUarpamm, rpadukoB

5.2

OnuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTUUYECKUX MOKa3aTeleii:
CpEeIHUX 3HAYECHUM W Mep paccenBaHus (pa3Max, IUCHEPCUS U
CTaHJIapTHOE OTKJIOHEHUE)

5.3

HaxoauThs 4acTOTHI YMCIOBBIX 3HAYECHHUI M YaCTOTHI COOBITHH, B
TOM YHCJIE MO pe3yJibTaTaM U3MEPEHU U HAOIIOEHUI

5.4

HaXOI[I/ITB BCPOATHOCTH Cﬂy‘{aﬁHLIX COOBITHH B OIIbITax, 3Hasid
BCPOATHOCTH IJICMCHTAPHBIX CO6BITHI>1, B TOM 4YHMCJIC B OIIbITax C
PaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU COOBITHSIMH

9.5

Hcnonp3oBarh rpauueckue MOAEIU: JAEPEBO  CIy4yallHOTro
AKCIIEPUMEHTA, JUArpaMMBbl DUJIepa, YUCIIOBAs IpsMast

5.6

OHepI/IpOBaTB IIOHATHUAMM: MHOXXCCTBO, IIOAMHOKCCTBO,
BBIIIOJIHATE  OIICpAllMM HaJl MHOKCCTBAMMU: O6’I)€IIHH€HI/I€,
MMEPECCUCHUC, NJOIIOJIHCHUEC, TMCPCUHUCIIATh 3JICMCHTBI MHOKCCTB,
IMPUMCHATD CBOMCTBA MHOKECTB

5.7

Hcnonp3oBarh rpaduyeckoe MpPeACTaBICHUE MHOXECTB U
CBA3EH MEXAY HMMU JUIsl OIMCAaHHs IPOLIECCOB U SIBICHUM, B
TOM YHCJI€ MPU PELIECHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB
U KypCOB

I'eomeTpus

6.1

Pacrio3naBarb OCHOBHBIC BHUABI YCTBIPCXYI'OJIBHUKOB, HX
OJICMCHTBI, IIOJB30BAaTbCA HX CBOMCTBaMH IIpn pPCIICHUU
reOMCTPHUICCKUX 3ada4d

6.2

[TpumensTH CBOMCTBA TOYKH TepeCceUCHUst MeIuaH
TpEeyroJibHUKa (LIEHTPa MaccC) B PEIICHUH 3a]1a4

6.3

Brnanets noHsTHeM CpelHEN JIMHUU TPEYTOJIbHUKA U TPaIlCLUH,
MIPUMEHATH UX CBOMCTBA MPHU PEIIEHUH I'€OMETPUUYECKUX 3a]1a4.
[Tonp3oBarbest  Teopemont  @ajmeca W TEOpPEMOM O
MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHATh WX ISl PEIICHUS
NPAKTUYECKUX 3a/1a4

6.4

[IpuMeHATh TpHU3HAKH NOJOOHSI TPEYTOJIbHUKOB B PELICHUU
FEOMETPUYECKUX 3a1a4




6.5

[lome3oBathest  Teopemoit  Iludaropa gt perneHwus
r€OMETPUYECKUX M  MpakThuueckux  3agad.  CTpouts
MaTeMaTH4ecKyl0  MOJEIb B  IIPAaKTMYECKUX  3ajadax,
CaMOCTOATEINIHO J€1ATh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE
JUTHBI

6.6

BJI&I[CTI) [MOHATHUAMU CHHYCA, KOCMHYCa MW TaAHI'CHCA OCTpPOTIO
yriia HIpAMOYTOJIBHOI'O TpPCYyroJIbHUKA. Ilonp30BaTbCcsa ATUMU
IMMOHATHUAMU JIA pCHICHUS ITPAKTUYICCKUX 3a1a4

6.7

BoraucisaTs (pa3iuyHbIME CIIOCOOaMM) IJIOMIAb TPEYTOJIbHUKA
U IUIOIIQd  MHOTOYTOJbHBIX  Quryp (MOJB3YysCh, TJE
HEOOXOIMMO,  KalbKylsTopoM). [IpuMeHATH  TOMyYEeHHbIE
YMEHHUSI B IPAKTUUECKUX 3a/1a4ax

6.8

Bianerp INOHATHAMM BIMCAHHOIO M LIEHTPAJIBHOIO YIVIA,
UCIIOJIB30BaTh TEOPEMBbI O BIIMCAHHBIX YIIAX, yITIaX MEXIY
XopJaMu (CEeKyIIMMH) U Y€ MEX]y KacaTelIbHOM M XOpaou
IIPU PELIEHUU T€OMETPUUECKHX 3a7a4

6.9

Binaners IIOHATHEM OIMCAaHHOIO YETBIPEXYTOJIbHUKA,
IIPUMEHATh CBOMCTBA OIIMCAHHOIO YETHIPEXYTOJIbHUKA IIPU
pELIECHNH 3a1a4

6.10

[IpyMeHSATh TOMY4YEHHbIE 3HAHUS HA TMPAKTUKE - CTPOUTh
MaTeMaTUYeCKUe MOJENM JUIsl 3a4ad peajJbHOM KU3HH U
MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUA C MPUMEHEHUEM
noao0ussT W TPUTOHOMETPUHU (TOJIB3YSICh, TAE HEOOXOIUMO,
KaJIbKYJIATOPOM)

Tabmuma 11.7

[IpoBepsiembie 27eMEHTHI cosieprkanust (8 Kiacc)

Kon

[TIpoBepseMblil JIIEMEHT COAEPKAHUS

Yuciia v BEIYUCITIEHUS

1.1

KBaapathslii kopeHb u3 yncna. [louarue o0 uppalnroHaaIbHOM YHCIIE.
JlecsiTHUHbIE TPUOIMKEHUS UPPALIMOHATIBHBIX YHCE




CpoiicTBa apu(MeTUIECKUX KBaIPATHBIX KOPHEH U UX MPUMEHEHHE K

1.2 |mpeoOpa3oBaHHIO  YHCIOBBIX  BBIPQKEHUH W BBIYUCICHHSIM.
JIeCTBUTENBHBIC YHCIIA
13 CrerneHb ¢ 1€JbIM TIOKa3aTesneM U ee cBoiicTBa. CTaHmapTHas 3amuch
' qrcia
2 AnreOpandeckue BbIpaXKeHUs
51 KBaaparHblii TpexwieH, pa3lioKeHUE KBaJpaTHOTO TpeXwieHa Ha
' MHOYKHTEH
2.2 | AnrebGpanueckas qpoos. OCHOBHOE CBOMCTBO airedpandeckon Apoou
53 CnoxxeHue, BbIYMTAaHUE, YMHOXKEHHE, JICJICHHE alreOpandyecKux
' apobeii
2.4 |PanmoHanbHBIC BRIpAKCHHS U X MTPeoOpa3oBaHue
3 VYpaBHEHHS 1 HEPABEHCTBA
31 KBanparHoe ypaBHeHuUe, GopMysia KOPHEH KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 |Pemenue ypaBHeHHH, CBOASIIMXCS K JIMHCHHBIM U KBaAPAaTHBIM
3.3 |IIpocreitmme ApoOHO-palMOHATEHBIE YPaBHEHHUS
I'paduueckas uHTEepripeTanusi ypaBHEHUN C JIByMsI IEPEMEHHBIMHU U
3.4 |cucteM NUHEHHBIX YpaBHEHUH C AByMs TiepeMeHHBIMH. [Ipumepsr
pelIeHUs CUCTEM HEJTMHEUHBIX YPaBHEHUM C IByMs IMEPEMEHHBIMU
3.5 |Pemenue TEKCTOBBIX 3a/a4 anreOpandyeckKuM criocodoom
3.6 |YwmcioBble HEPABEHCTBA M UX CBOMCTBA
3.7 |HepaBeHCTBO ¢ 0JfHOI MTepEeMEHHOI
3.8 |PaBHOCMIBHOCTH HEPABEHCTB
3.9 |JluHeliHble HEPABEHCTBA C OJHON MEPEMEHHOM
3.10 |Cuctembl TMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM
4 DOyHKIUU




[Tonsitne dynkmuu. O6IaCTh ONMPEACICHUS] I MHOKECTBO 3HAUYCHUN

4.1 .
¢yukunu. CriocoObl 3a1anus QyHKIUIA
4.2 |I'paduk ¢ynkuuu. YteHune cBOMCTB PyHKINHU N0 €€ TpaduKy
4.3 |IIpumepsl rpadukoB HyHKIMHN, OTPaKAIOIINX peasIbHbIC MPOIECCHI
44 @DyHKIMH, ONUCHIBAIOIINE NMPSAMYI0 U 00paTHYIO MPONOPLHOHATIbHbBIE
' 3aBHCHUMOCTH, X TpapuKu
45 |®yHkuny =x2, Yy =X
46 |Oyukmum Y=vX,y =X
4.7 |I'paduueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI
5 BeposaTtHOCTh U cTaTuCTHKA
5.1 |IlpeacraBnenue NaHHBIX B BUAE TAOIHII, JUarpaMm, rpapuKoB
5.9 MHOX€eCTBO, AJIEMEHT MHOXKECTBA, MOAMHOXEeCTBO. Onepanuu Hasx
' MHOXECTBaMH: 00bEANHEHUE, IEpEeCEUCHHE, JOTOTHEHNE
53 CgolicTBa omepaiuidi  HaJ MHOXECTBAMHU: IEPEMECTUTEILHOE,
' COYETATENBHOE, PACIPEAEIUTEIIBHOE, BKIIFOUEHUS
5.4 Hcnonp3oBanue rpauyeckoro MpeICTaBICHUs] MHOXECTB  JUIs
' OIHCAHUS PeaJIbHbIX MPOLECCOB U SIBICHUH, IPU PELUICHUH 3a/1au.
55 N3mepenne paccenBaHus nAaHHBIX. /[lucnepcnss w  craHmapTHoe
' OTKJIOHEHHE YHMCIIOBBIX Ha0OpoB. J[narpaMmMa paccenBaHus
DneMeHTapHbIe COOBITHS CllydalHOTO omnbiTa. CiydaiiHble COOBITHSI.
BepostHocTn COOBITHIA. OnbITeI v PaBHOBO3MOKHBIMU
5.6 |snemeHTapHbIMH coObITHsIMH. CryuaiiHblii BbIOOp. CBSI3b MEXIY
MaJOBEPOATHBIMM M TPAKTUYECKH JIOCTOBEPHBIMH COOBITHUSIMH B
MpUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBOMCTBA 1E€PEBBEB: €AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHE
5.7 |BuCSYEH BEpUIMHBI, CBS3b MEXKIY YMCIIOM BEPIIMH U YHCIOM pebdep.
[IpaBuno ymuoxxenus. Pemenue 3aaaq ¢ moMoipio rpagos
5 8 [IpotuBononoxusie coObiTus. Juarpamma JDitnepa. OObequHeHHE U

nepeceueHue coObiTuil. HecoBmecTHpie  coObiTusi.  Dopmyna




CJIO’KEHUSI BEPOATHOCTEN

YcnoBHast BeposTHOCTh. [IpaBmiio ymHOxeHusa. HezaBucumbie

5.9
COOBITHS
[IpencraBinenue skcriepuMeHTa B BHUE AepeBa. Permenue 3amad Ha
5.10 |HaxoxJIeHHE BEpPOATHOCTEH C TMOMOMIbIO JEpeBa CIIy4allHOTO
AKCIIEPUMEHTA, Juarpamm dilepa
6 I'eomeTpus
6.1 |YerbipexyronpHuku. [lapamienorpamm, ero npusHaku U CBOMCTBA
6.2 |IIpsmoyronbHUK, pOMO, KBapaT, UX MPU3HAKHA U CBOMCTBA
6.3 Tpaneuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA W IPU3HAKU.
' [IpsimoyronpHas Tpanemus
6.4 Meton ynBoenust menuanbl. llenTpanpHas cummerpusa. Teopema
' darneca 1 TeopemMa 0 MPOTOPIIMOHATIBHBIX OTPE3KaxX
6.5 CpenHue JMHUM TpeyroibHMKa W Tpamemuu. LleHTp Macc
' TPEyroJibHUKA
[Tonobue TpeyroiapbHUKOB, KOdpduMeHT mnoxodus. I[lpuzHaku
6.6 |momobusi TpeyrosbHUKOB. [IpuMeHeHue mMOMOOMS TIpU pEHICHUU
IPAKTUYECKUX 3a]1a4
6.7 dopMynbl 1S TUIOMIAAN TPEYTOJIbHUKA, MapaijiesiorpaMma, pomba u
' Tpaneyuu
6.8 CpoiictBa miomianeid  reomerpuueckux  uryp.  OTHOIEHHE
' rIomazeit mogoOHbIX huryp
6.9 Breruncnenne miomazneil TpeyroibHHKOB W MHOTOYTOJBHUKOB Ha
' KJIeT4aroi Oymare
6.10 Teopema ITudaropa. [Ipumenenue teopemsl [Tudaropa npu peureHun
' MPaKTHYECKHX 3a/1a4
CuHyCc, KOCHMHYC, TaHTEHC OCTpPOr0 yIia MpPSMOYTOJBHOTO
6.11 |TtpeyronbHuka. OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.
Tpuronomerpuueckue GyHkiuu yriaoB B 30°, 45° u 60°
6.12 |BnucanHble M UEHTpaldbHbIE YIIbI, Yrojl MEXIy KacareIbHOU u




XOpAOH. YIIIbl MEXKTY XOpJaMHU U CEKyITUMHU

6.13 |BnucaHHble U ONTMCAHHBIEC YETHIPEXYTOJIbHUKH

6.14 B3anMHOEe  pacmojoxkeHHe  JIBYX OKPYKHOCTECH. Kacanue
' OKpykHOCTel. O01IHe KacaTeabHbIe K IBYM OKPY>KHOCTSIM
Tabmwuma 11.8
[TpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBarebHOM MporpamMmsl (9 Kitacc)
Kon [IpoBepsiemMble MpEeAMETHBIC PE3YJIBTaThl OCBOSHUSI OCHOBHOM

IIpoBEPSAEMOT | 00pa30BaTEIIHLHOM MPOrPaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHMs
0 pe3yJibTara

1 Yucna 1 BBIYUMCICHUS

11 CpaBHMBaTh M YIODPANOYMBATE  pPallMOHAIBHBIE U
' UppaIMOHATbHBIC YKCITA

BoinonuaTe apudMeTnyeckue AEHCTBUS C  PallMOHAIBHBIMU
1.2 YUCJIAMH, COYETAs] YCTHBIE U TUCbMEHHBIE NTPUEMBI, BBIIIOJIHIThH
BBIYMCIIEHUS C UPPALOHAIBHBIMH YHCIIAMH

HaXO):[I/ITB 3HAQUCHHUS CTEINeHel ¢ OCJIbIMHU IIOKA3aTCiIIsIMH U

1.3
KOPHEW, BBIYUCIISITh 3HAUYEHUS YUCIOBBIX BhIPAKEHUHN
14 OKpymiaTh ACHUCTBUTENBHBIE YMCIA, BBIIOIHATh MPUKUAIKY
' pe3yJabTara BBIYMCICHUH, OLIEHKY YHCIIOBBIX BbIPAKEHUM
2 VYpaBHEHUS U HEPABEHCTBA
Pemiate nuHElHbIE W KBaJApaTHbIC YpPaBHEHUS, YpPaBHEHUS,
2.1 CBOMAINMECS K HHUM, NIPOCTEHIne ApOoOHO-paIrioOHaIbLHbBIS
ypaBHEHUS
Pemare cucrembl ABYX JIMHEHMHBIX YPAaBHEHHM C ABYMs
2.2 MIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OIHO

YPaBHEHHE HE SABJISICTCS JTUHEUHBIM

2.3 Pemarp TekcTOBBIE 3amaun anreOpauvdecKuM CIocoOOM ¢




IIOMOIIBIO COCTABJICHWS YPAaBHEHUS WA CHUCTEMBI JIBYX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

2.4

[IpoBomHTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM
YpaBHEHHUH, B TOM 4YHCIE C TPUMEHEHHEM TpaduuecKux
MPENCTABICHUA  (HAallpuMep, YCTaHABIMBATh, WMEET JIU
YPaBHEHHUE WM CUCTEMA YPAaBHEHUM PELICHHUs, €CIIM UMEET, TO
CKOJIBKO)

2.5

Pemate nuHEMHBIC HCPABCHCTBA, KBaJApaTHbBIC HCPABCHCTBA,
I/I306pa)I(aTI) pCUICHUC HCPABCHCTB Ha YHUCIIOBOM HpHMOP'I,
3alIMChIBATh PCHICHUC C IIOMOIIBIO CUMBOJIOB

2.6

Pemath cucTeMbl IMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOYAIOOIHUC KBAApPAaTHOC HCPABCHCTBO, I/I306pa)KaTI) PCUICHUC
CUCTCMBbI HCPABCHCTB Ha YHUCIIOBOM HpHMOﬁ, 3aIIUChIBATh
pemICcHUC C IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp3oBarb HCPaBCHCTBA IIPHU PCIICHNUHN PA3JIMYHBIX 3a1a4

DOyHKIUH

3.1

Pacnio3naBarb QyHKIMM U3yuyeHHbIX BHAOB. [loka3biBaTh

CXEMaTUYEeCKH pPaCIHOJIO)KEHUE Ha KOOPIAMHATHOM IIOCKOCTH
k

rpadukoB pynkmii Buga: y =kx,y=kx+b, Y= 0 y =ax? +

bx + ¢ B 3aBUCUMOCTHM OT 3HAu€HUU KOADDUIIMEHTOB,

OMHCHIBATh CBOMCTBA (DYHKITUN

3.2

IToka3pIBaTh CXEMaTHUYECKH PACHOJIOKEHUE Ha KOOPAWHATHOU
IUIOCKOCTH TpadukoB ¢yHKuMA Buga Y=+X, y = [x| u

OMKCHIBATH CBOMCTBA (DYHKIUN

3.3

CrpouTh U N300paxkaTh cXeMaTuuecku rpaduku KBaJApaTUIHBIX
(yHKIUH, ONMUCHIBATH CBOMCTBA KBAIPATUUHbBIX (DYHKLIMNA MO UX
rpadukam

3.4

Pacno3naBarh  kBaapaThuHylo  QyHKUIUIO 10  (opmyre,
OPUBOJUTH TPUMEPHI KBAJIpaTUUHbIX (PYHKIMH U3 peasbHON
AKU3HU, (PU3UKH, TEOMETPUU

Apudmernueckas U reoMeTpuyecKas Iporpeccuu




4.1

Pacno3naBars apu(MeTHIECKyIO u re€OMETPUYECKYIO
IIPOTPECCUU IIPH PA3HBIX COCO0AX 3adaHUs

4.2

BbIMOmHATE BBIYMCICHUS C HCIONb30BaHUEM (opMyn n-To
ylieHa apu(PMETHUEeCKOM M TeOMETPHUUYECKON mporpeccuii,
CYMMBI IIEPBBIX N YWICHOB

4.3

N300pakath  4ieHBI TOCJIEIOBATEILHOCTA  TOYKAMH  Ha
KOOPJAMHATHOM IUIOCKOCTH

4.4

Pematp 3a/1a4u, CBSI3aHHBIC c YU CJIOBBIMU
MOCJIEI0BAaTENbHOCTSMM, B TOM YHCIIE 33Jayd U3 peaJbHOU
KU3HU (C  HCIOJB30BAHUEM  KaJbKyJIATOpa, UHU(PPOBBIX
TEXHOJIOTUH)

BeposTHOCTB M cTatucTrka

5.1

W3Biekarb " peoOpa3oBbIBATh uH(pOpMaIuIo,
MPEICTABICHHYI0 B Pa3MYHBIX MCTOYHUKAX B BUJIE TaOJIHII,
auarpaMm, TpaduKoB, MPEICTaBIsATh JaHHbIE B BUAE TaONHIL,
auarpaMm, rpaukoB

5.2

Pemiate 3amauum opraHU30BaHHBIM TEpeOOPOM BapUAHTOB, a
TaKXe C UCTIOJIb30BAHUEM KOMOMHATOPHBIX MPABHII U METOJOB

5.3

Hcnonp30Barh omucareIbHBIC XapaKTCPUCTHUKU JJIT MAacCHBOB
YHCIIOBBIX JAHHBIX, B TOM YHCJIC CPEIHHUE 3HAYCHUS U MEpPBI
pacceuBaHUs

5.4

HaxonuTh 4acTOTHI 3HAYEHUH U YaCTOThI COOBITHSI, B TOM YHCIIE
MOJIB3YSICh  pe3yJibTaTaMH  TPOBEICHHBIX  HM3MEPCHUH U
HaOJTIOIEHUI

9.5

HaxomuTe BepOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX
OmnbITaX, B TOM UYHCIE€ B OMNbITAX C PAaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX MCIBITAHUN 10 TIEPBOTO
yCIIeXa, B CEPUAX UCHBITaHUN bepHyumn

5.6

Nmers 1mpencraBieHue O  CIIy4aHOM  BEJIMYMHE H©U O
pacIpeneeHuu BEpOsITHOCTEN

5.7

HNmetn MMpCACTABJICHUC O 3aKOHC OONBIIINX YHCET KaK o
ITPOABJICHHUHN 3aKOHOMEPHOCTHU B CquaﬁHOfI N3MCHYNBOCTHU U O




POJIM 3aKOHA OOJIBLIMX YKCEN B IPUPOJIE U 00ILECTBE

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKLUU OCTPBIX YIVIOB, HAXOAUTH
C MX TIOMOIIBIO pPA3JIUYHbIE 3JIEMEHTHl MPSMOYTOJBHOIO
TpeyroiabHuKa ("pelIeHrne MPSIMOYTOJIBHBIX TPEYTOIBHUKOB").
Haxomuth (¢ NMOMOUIBIO KAJIBKYJISATOpa) JUIMHBI W YIIbI JUIS
HETaOJIMYHBIX 3HAYECHU I

6.2

[Tons3oBarbest  dopMmynamMu  TPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM  TOXIECTBOM  JUISI  HAXOXKJACHUS
COOTHOIIIEHUM MEXTY TPUTOHOMETPUUECKUMHU BETMUMHAMU

6.3

Hcnonp30Barh TEOpEMBI CHHYCOB M KOCUHYCOB ISl HAXOKICHUS
Pa3INYHbIX JJIEMEHTOB TPEyrOJbHUKA ("pemenue
TPEYTOJbHUKOB"), IIPUMEHATH ux IpU pelieHun
TEOMETPUYECKHX 3a1a4

6.4

Brnanets MOHATUIMHA npeoOpa3zoBaHUs mooowms,
COOTBETCTBEHHBIX DJIEMEHTOB MOA00HBIX (huryp. [Tomp3oBaThCs
CBOMCTBaMU TOJI00MSI TTPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIISATH
JUIMHBl W HaXOAWTh YIIbl y MOA0OHBIX ¢uryp. IlpumeHsTh
CBOMCTBA MOAO0OUS B MPAKTUUECKUX 3a]auax. YMETh IPUBOIUTH
IpUMeEpPbI TOJOOHBIX PUTYDP B OKPYKAIOIIIEM MUPE

6.5

ITonp30BaThbCs TCOPCMAaMH O IIPOU3BCIACHHH OTPC3KOB XOpHd, O
IMPOU3BCACHNHN OTPC3KOB CCKYIIUX, O KBAApaTc KacaTeIbHOU

6.6

[Tonb30BaThCsi BEKTOpaMU, MOHUMATh MX T€OMETPUUYECKUU U
bu3nUecKuii  CMBICH,  TOPUMEHSITh WX B pEHICHUHU
reOMETPUYECKUX U (PU3HUECKUX 3anad. [[puMeHsTh cKaispHOe
MIPOM3BEICHUE BEKTOPOB ISl HAXOKICHUS JIJIMH U YIJIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAHMHAT Ha INIOCKOCTH, IIPUMCHATH
€TI0 B pCHICHHUH I'COMCTPHUUYCCKHUX U ITPAKTHUYCCKUX 3a1a4

6.8

Brnanerp NmoHATHSMH NPaBUIBHOTO MHOTOYTOJIBHHMKA, JIJIMHBI
OKPY)KHOCTH, UIMHBI AYTM OKPYKHOCTH W PaJAWaHHOU MeEpBI
yIla, YMETh BBIYHCIATH IUIOLIAJAb Kpyra M €ro 4YacTew.
IIprMeHATH MONyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax




6.9 Haxomuth ocu wiam LEHTPHl CUMMETpuH (Uryp, TPUMEHSTH
' JBHKEHUS TIIOCKOCTHU B MPOCTEUIINX CIydasix
[IpuMeHsTh TONYy4YEHHbIE 3HAHUS HA TMPAKTUKE - CTPOUTH
MaTeMaTUYeCKUe MOJACNM [JIsl 3aad peaJbHOM JKU3HU U
6.10 MPOBOJIUTh COOTBETCTBYIOIIME BBIYUCICHUS C NPUMEHEHHEM
nofo0usi M TPUTOHOMETPUYECKUX (YHKUIUN (MOJIB3YSCh, TJE
HEO0OXO0UMO, KaJIbKYJISITOPOM)
Tabmuna 11.9
[TpoBepsiembie eMeHTHI cofiepkanus (9 kiacc)
Kon [IpoBepsieMblid 2JIEMEHT COAECPKAHUS
1 Uucna v BEIYUCIIECHUS
11 PanmonanbHbple 4YmMcia, UPpALMOHANBHBIE YHCIA, KOHEYHBIE U
' OECKOHEUYHBIC IECATUYHBIEC IPOOH
MHOX€ECTBO JEHUCTBUTEIIBHBIX YHUCEN, JECUCTBUTEIBHBIE YHCIA KaK
19 OeCKOHEUHBbIE  JeCATHYHBIE JapoOu. BzaumHO  OHO3HAUHOE

COOTBETCTBHE MEXAY MHOKECTBOM JCUCTBUTEIBHBIX YHCEI U
KOOpJIMHATHOM TIpsiMoil. CpaBHEHUE JEHCTBUTEIILHBIX YHCET

1.3 |Apudmernueckue ISUCTBUSA C ISHCTBUTEILHBIMU YUCIAMU

N3mepenus,  npubnkeHusi,  OoueHKU.  Pasmepbl  0OBEKTOB
14 |CKPYXKAIOWEIO MHpa, JUTMTENBHOCTb MPOLECCOB B OKPYXNKAOIIEM
' mupe. [IpubnmkeHnHoe 3HaYeHNnEe BETUINHBI, TOUHOCTh TIPUOIMKESHHUS.
Oxkpyrnenue uucen. [Ipukuaka u oneHKa pe3yabTaToB BhIUUCICHHM
2 VYpaBHEHUSI U HEPABEHCTBRA

2.1 | YpaBHEHHUs C OJHOM IEpeMEHHON

59 JlunentHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISIIUXCS K

JIUHEWHBIM

KBanparnoe ypaBHeHue. PemeHue ypaBHEHUW, CBOIAIIMXCS K
KBaJPATHBIM

2.3




bukBanparHoe ypaBHeHue. [IpumMepsl pemienns ypaBHEHHN TPETbEN U

24 YETBEPTOU CTEMECHEN PA3JIOKEHUEM Ha MHOXKHUTEIN

2.5 |Pemenue npoOHO-paliOHATBHBIX YPABHEHUN

2.6 |Cucremsbl ypaBHCHUI

2.7 |YpaBHEHHUE C ABYMS NEPEMEHHBIMU U €r0 rpaduk

2.8 |Pemenue cucteM ABYX JTUHEHHBIX YPaBHEHUI C ABYMS MIEPEMEHHBIMU

59 Pemrenne cucrem nByX ypaBHEHHI, OJHO M3 KOTOPBIX JMHEHWHOE, a
' JIPYTOE - BTOPOM CTENEHU

510 I'paduueckas wuHTEpHpeTalMsi CUCTEMbl YpPaBHEHUH C JAByMS
' HIEpEMEHHBIMU

2.11 |PemeHue TEKCTOBBIX 3aj1a4 aJIreOpPaMvIeCKUM CIIOCOOOM

2.12 |YucnoBbie HEPABEHCTBA U UX CBOMCTBA

2.13 |Pemenue TMHEHHBIX HEPABEHCTB C OHON TIEPEMEHHOM

2.14 | PemeHue CUCTEM JIMHEWHBIX HEPABEHCTB C OTHOW MTEPEMEHHOM

2.15 |KBanpaTHble HEpaBEHCTBA

516 ['paduueckas mHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C
' JBYMSI IEPEMEHHBIMU
3 OyHKIMH

31 KBagpartnunas ¢Qynkuus, ee rpapuk u cBoiictBa. I[lapabomna,
' KOOPJMHATHI BEPIINHBI Tapa0OIIbl, 0Ch CHMMETPHUH TapadoIIbl

3.2 |I'paduku dpynkuuit y = kx, y = kx + b u ux coiictsa

3.3 |I'paduxu pynxmuii Y = Y= x3 1 ux cBoiicTa

3.4 |Ipaduxu Gpynkuuii y = Jx , Y = |x| u ux cBoiicTBa
4 YucnoBbie OCIEA0BATEILHOCTH

41 Omnpenenenre u cnocoObl 3aaHKsI YUCIOBBIX MOCIEI0BATEILHOCTEH.

3amaHue  MOCNENOBaTeIbHOCTH  PEKyppeHTHON  dopMmynod U




dbopMyIToii n-To WieHa

4.2 Apudmernueckas IIPOIPECCHs. Dopmybl n-ro YyjeHa
' apu(MeTHUYeCKOi MPOrpecCuu, CyMMBI MEPBBIX N YWICHOB
43 I'eomeTpuueckas nporpeccusi. PopMyIbl nN-TO Yi€Ha FEOMETPUUECKOM
' MPOrPECCHU, CYMMBI IIEPBBIX N YJIECHOB
N300paxkeHne 4ieHOB apu(METHUEeCKOM H  TeOMETpUYECKOU
4.4 |mporpeccHii TOYKaMH Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIN U
AKCIIOHEHIIMAJIbHBIA POCT
4.5 |CrnoxHbIC TPOLICHTHI
) BepoaTtHOCTh U cTaTUCTHKA
[IpencraBieHne NaHHBIX B BHJE TaONWI, AUarpamm, TIpadHKoB,
5.1 |uHTepmpeTanus AaHHBIX. UT€HHE U MOCTPOCHHE TAOIHII, JUATPAMM,
rpadUKOB MO peabHBIM JaHHBIM
5.2 |llepectaHoBKH U aKTOpHAI
5.3 |CoueTaHus U YKHCIIO COYETAHUMN
54 Tpeyrompauk Ilackama. Pemenue 3agady ¢ KMCHOJIB30BaHUEM
' KOMOMHATOPHKH
55 ['eomeTpuyeckast BepoaTHOCTh. CiydaliHbIM BEIOOP TOYKU U3 PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH
5.6 |Hcmbeitanue. Yenex u Heygada. Cepus HCIIBITAHUHN 10 TIEPBOTO ycIiexa
57 Cepus wucnbeitanuii bepnymnu. BeposiTHOCTH cOObITUH B cepuu
' UCIbITaHni bepHym
5.8 |CnyyaitHas BeJIMYHMHA U pacIpeiesieHue BEPOATHOCTEN
Maremarnueckoe 0KUJIaHUE 51 JTACIIEPCUS. [Tpumepsl
5.9 |mareMaTHuYeCKOro OKUIAHHs KaK TEOPETHYECKOTO CPETHETO 3HAYCHHUS
BEJIMYUHBI
510 Maremarnyeckoe OXHIAHUE WM JUCHEPCHs CIy4alHOM BEJIVYMHBI
' "qYucio ycnexoB B cepuM HcnblTaHuid bepryman"
5.11 |IlonstTe o 3akoHe OonbIMX uucel. M3mepeHue BEepOSITHOCTEH C




IOMOIBI0 4acTOT. Posib M 3HaueHHWe 3akoHa OOJBLIMX 4YHCEN B
MIPUPOJIE U OOILIECTBE

6 ['eomeTpus
6.1 Cunyc, xocuHyc, TaHreHc ynioB or 0 mo 180°. OcHoBHOe
' TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB UM TeOpeMa CHHYCOB.
6.2 |Pemenue mpakTHYECKUX 3ajlad C HCIOJIB30BAaHUEM TEOPEMBbI
KOCHUHYCOB U TEOPEMbI CHHYCOB
6.3 |IIpeoOpazoBanue nonodus. [logodue cOOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 MpoU3BEIEHNN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUU
' OTPE3KOB CEKYIINX, TEOPEMA O KBapaTe KacaTeIbHON
Bekrtop, anmHa (MOIyJb) BEKTOpa, COHAIPaBICHHBIE BEKTOPHI,
65 |PPOTHBONOIOXKHO — HANPABNCHHEIC — BEKTOPEL,  KOMIAHEAPHOCTE
' BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMd HAaJ  BEKTOpPaMHU.
Pa3noxxeHne BEKTOpa Mo JIByM HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunater  Bekrtopa. CKalsipHOE NPOU3BEACHUE  BEKTOPOB,
' NPUMEHEHUE I HAX0XKICHUS ITIMH U YIJIOB
JlekapToBbl KOOpIMHATHI Ha IUIOCKOCTH. YpaBHEHUs NpPsIMOM U
6.7 |OKpYXKHOCTH B KOOpJIMHATaxX, MEPECEUCHNE OKPYKHOCTEH U MPSIMBIX.
MeTon KOOpIMHAT U €ro IPUMEHEHHE
6.8 |IIpaBunIbHBIE MHOTOYTOIHHUKHU
6.9 Jnmvina okpyxHoctu. IpamycHas w© paguaHHas Mepa yIia,
' BBIYMCIICHUE JUTUH YT OKPYKHOCTEH
6.10 |Ilnomans Kpyra, cEeKTOpa, CETMEHTa
6.11 JIBUKEHHS  IUIOCKOCTM W BHYTPEHHHE CHUMMETpUM  (uryp

(amemenTapHsbie npeacrasienus). [lapamiensusiii nepenoc. [loBopot

I[JISI IMPOBCACHNUA OCHOBHOI'O TroCygapCTBCHHOI'O 5K3aMCHA I10 MaTrcMaTuKC

(manee

OI'D mno MaremMaTWKe) WCIONb3yeTCsl TMepedeHb (Komupurarop)

IpoBepsieMbIX TPeOOBaHMI K pe3ysbTaraM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHOMN
IpOrpaMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs U AJIEMEHTOB COJEPKAHMS.



[TpoBepsiembie Ha OI'D Mo maremaruke TpeOOBaHMS K PE3yJIbTaTaM OCBOEHUS
OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsI.
IlepedeHb eMEHTOB coepxkanus, npoeepseMbix Ha OI'D o maremaruke.

Taomuma 11.10

[Iposepsiembie Ha OI'D o Maremartuke TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOTpaMMBbl
OCHOBHOTO 00111ero 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM
IPOBEPSIEMOT | OCBOEHMSI OCHOBHOW 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOIO
0 TpeOOBaHUS oOmero oopazoBanus Ha ocHoBe PI'OC

1 YMeHue onepupoBarh IMOHATUAMU: MHOXKECTBO, IIOIMHOXKECTBO,
omepanuyd  HaJx  MHOXECTBAMH;  YMEHHE  OIEpPUPOBATH
MOHATUSAMU: Tpad, CBI3HBIN rpad, 1epeBo, HUKI, TPUMEHATh UX
IpU pELICHWU 3a/a4; YMEHHE HCIONb30BaTh Trpaduyeckoe
MIPEACTABICHUE MHOXKECTB ISl ONMCAHUs PEATIBHBIX IPOLECCOB
Y SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 JIPYTrUX YYeOHbIX MPEIMETOB

2 YMeHue onepupoBaTh MOHSATHUSMU: ONPEACICHUE, aKCHOMA,
Teopema, J0Ka3aTelbCTBO; YMEHUE PACIO3HABATH UCTUHHBIE U
JIOKHBIE BBICKA3bIBAHUS, MIPUBOIUTH MIPUMEPBI u
KOHTPIPUMEDPBI, CTPOUTH  BBICKA3bIBAHUSA W  OTPHULIAHUS
BBICKa3bIBAHUM

3 YMeHHne omepupoBaTh IMOHATHSMH: HATypajdbHOE YHCIIO,
MPOCTOE M COCTABHOE YHWCIIO, NETMMOCTh HATypaJIbHBIX YHCEI,
MPU3HAKK  JCIUMOCTH, II€JI0€ YHCJIO, MOIyJdh YHCIAa,
OOBIKHOBEHHAsI Ap00b U JecAaThudHas ApoOb, CTAaHAAPTHBIN BUT
9uCiia, pPAlHOHAIBHOE YWCIO, UWPPANHUOHATIBLHOE  YHUCIIO,
apu(pMETHICCKAA KBaJpaTHBIH KOPEHb;, YMEHHE BBIMOJIHATH
JCUCTBUS C YHCIIaMH, CPaBHUBATh M YIIOPSJIOYMBATH YHCIIA,
NPECTABIATh YKCIIa Ha KOOPAWHATHOW TPSIMOM, OKPYIVISATH
YHuCiia;, YMEHHE JenarTh TPUKHUIKY U OICHKYy pe3ysbTara
BBIYMCIICHUI

4 YMeHHE OIepupoBaTh IMOHATUAMU: CTENEHb C  LEJIBIM
nokazareneM,  apumeruyeckuid  KBaApaTHBIH  KOPEHb,




MHOTOYJIEH, alireOpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOpDHEM HaTypaJdbHOW CTEMEHW OOJbINe EAUHUIBI, YMEHUE
BBITIOJIHATH pacyeThl 1o ¢opMyiiaM, IpeoOpa3oBaHUs IIEIIbIX,
JIPOOHO-pAIMOHATBHBIX BBIPAKCHHH M BBIPAKCHUM C KOPHSMH,
pasioKeHWEe MHOTOWICHAa Ha MHOXKHTEIH, B TOM YHCIIEC C
WCIIOJIb30BaHNEM (OpMyST Pa3HOCTH KBAJpaToB W KBajapara
CYMMBI U Pa3HOCTH

YMeHHE OIEpUpOBaTb IOHATHUAMU: YHUCIOBOE PAaBEHCTBO,
YPaBHEHUE C OJHOM IIEPEMEHHOHM, YHCJIIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOM; YMEHHWE pEIIAaTh JMHEWHBIE H
KBaJIpaTHbIE ypaBHEHMS, JPOOHO-pallMOHATIbHBIE YPABHEHHS C
OJTHOM IIEPEMEHHOW, CHUCTEMBI JIByX JIMHEWHBIX YpaBHEHHI,
JMHENHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U APOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHUCJIE
IIPU PELICHUM 3a1a4 U3 APYIUX MPEIMETOB U IPAKTUYECKUX
3a1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO MPAMYK U
KOOPAMHATHYIO IUIOCKOCTh ISl  M300paK€HUS  pELIECHUM
YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: GYHKIUS, rpaduK QyHKUINH,
HyIH (QYHKIIUH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA, MMPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAMOOJIbIIICE M HAUMEHbBIIIEE 3HAYCHHS
GyHKIMM; yMEHHWE  ONEepUpOBaTh  TMOHATHUSAMHU:  TpsMas
POIMOPIMOHAILHOCTh, JIMHEWHas QYHKIUSA, KBaJpaTuyHas
dbyHkius, obOpaTHas  MPOMOPIIMOHAIBLHOCTh,  Mapabora,
runepOosia; yMeHue CTpouTh Tpaduku GyHKIUMN, UCTIOIB30BaTh
rpaduky 7S ONpEAENICHUST  CBOMCTB  MPOIECCOB U
3aBHUCHMOCTEH, MJisi pEIIeHUS 3amad W3 JPYyTUx Y4eOHBIX
NPEIMETOB U peaabHON KU3HU; YMEHHUE BBIpaXXaTh (GOpMyIaMu
3aBHCHMOCTH MEX]y BETUIMHAMU

YMeHHE ONEepUpOBATH MOHATUSMH:  TOCJIENOBATEIBHOCTD,
apupMeTnyeckass M TeOMETPUYECKasl MPOTPEeCcCUr; YMEHUe
UCIIOJIb30BaTh CBOMCTBA  MOCIEAOBATEIBHOCTEH, (HOPMYIIbI
CyMMbI U OOIIEro 4ieHa MpH PEIIeHWH 3a]ad, B TOM YHUCIE
3a/a4 U3 APYrux y4eOHBIX IPEIMETOB U peaabHOU KUZHU

VYMeHue pemare 3aayd pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJM U YaCTH, JIBH)KEHHE, padoTy, LIEHy TOBApOB U




CTOMMOCTb IOKYIOK M YCIYT, HaJlor¥, 3adaud Hu3 001acTH
YOpaBICHUS JIMYHBIMA U CEMEUWHBIMH (PUHAHCAMH); YMECHHE
COCTaBJIATh BBIPAKCHMSI, YPABHECHMsI, HEPABECHCTBA U CHCTEMBI
[0 YCIOBHUIO 3aJaud, HUCCIEI0BaThb IIOJyYCHHOE pELICHUE U
OLIEHMBAaTh MPaBONOI00HOCTh MOIYUYEHHBIX PE3YIbTaTOB

YMeHue omnepupoBaTh MOHATHSMU: (UTypa, TOUKa, OTPE3OK,
npsiMasi, Jyd, JIOMaHas, yTOJ, MHOTOYTOJbHHUK, TPEYTOJbHUK,
paBHOOENIpEHHBI W PaBHOCTOPOHHMA  TPEYTOJIbHUKH,
NPSMOYTOJIbHBIA ~ TPEYrOJbHUK, MeAHaHa, OucCCeKTpuca u
BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJbHUK, IapajulesiorpaMM,
poMO, MPSIMOYTOJIbHUK, KBAApPAT, Tpaneuus; OKPYy>KHOCTb, KPYT,
KacarejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYypamu;
YMEHHUE peniarh 3a/1a4v, B TOM YHCJIE U3 MOBCEIHEBHOM KU3HH,
Ha HAaxXOXJCHHE TIE€OMETPUYECKHUX BEJIWYMH C IPUMEHEHUEM
U3yUYEHHBIX CBOUCTB (pUryp u QakToB

10

YMeHue  omnepupoBarh  IMOHATUSIMH: PaBEHCTBO  (uryp,
PaBEHCTBO TPEYTOJIbHUKOB,; napaieIbHOCTh u
NEPHEHAUKYSIPHOCTh  MPSAMBIX, YIOJd MEXAY TMPSMbBIMH,
MEePIEHANKY/ISAP, HAKIOHHAs, TMPOEKIMs, Mmoaooue uryp,
MOTIOOHBIC TPEYTOJBLHUKH, CUMMETPHS OTHOCHUTEIBHO TOYKU U
MpsAMOM; YMEHHE paclo3HaBaTh PAaBEHCTBO, CHMMETPUIO U
noaobue Quryp, napaieNbHOCTh W NEPHEHIUKYISIPHOCTh
MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue ornepupoBarb MOHATHSIMHU: JIJIMHA, PACCTOSIHUE, YTOJ
(BeMuMHA yIiIa, CHHYC W KOCHMHYC YIJIa TpPEYroJibHHUKA),
MJI0MIA/h; YMEHUE OIICHUBATHh Pa3MepPhl MPEIMETOB U OOBEKTOB
B OKpYXamIleM MHUpE; yMEHHE NPUMEHATh (QopmyIbl
MEpUMETPA U IUIOIAA MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH
Y TUIOMIAIA KpyTra, 00beMa MPsIMOYTOJIBHOTO MapajuleieuIe/a;
YMEHHE TIPUMEHSATh TPU3HAKK PABEHCTBA TPEYTOJIbHUKOB,
TEOpeMy O CyMM€ YIJIOB TpeyroyibHuKa, Teopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOILICHUS [IJI1 BBIYMCIICHUS JJIMH,
PACCTOSIHUH, TUIOMIAJCH

12

YMmenue wuzo0paxarh IUIOCKHE (UTYphl W WX KOMOUHAIIWH,
POCTPAHCTBEHHBIE (QUTYPHI OT PYKH, C TIOMOIIBIO YEePTEKHBIX
WHCTPYMEHTOB U DJICKTPOHHBIX CPEICTB IO TEKCTOBOMY WJIH




CUMBOJIbBHOMY OITMCAaHHIO

13

YMeHHe OmnepupoBaTh IMOHATUAMH: IPSIMOYIOJIbHAs CHCTEMA
KOOPJMHAT; KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOM3BENCHUE BEKTOpPAa HA YMCIO, CKAISIPHOE IPOU3BENCHUE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPHI U KOOPIHWHATHI IS
IPEICTABICHUsl aHHBIX M PELICHHs 337ad, B TOM 4YHCIIE W3
APYTUX Y4eOHBIX IPEIMETOB U PEATbHON KUZHU

14

YMeHue onepupoBaTh MOHSITHUSMH: CTOJOMKOBBIE M KPYTOBBIE
IuarpaMMbl, TaONHIBI, cpefHee apudMeTnyeckoe, MeluaHa,
HauOOJbIIIEE W HAWMEHbIEe 3HAYCHHS, pa3Max YHCIOBOTO
HaObopa;  yMEHHE  W3BJICKaTb,  HMHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MHPOPMAIIHIO, TIPEACTABICHHYIO B TaOIUIIAX
U Ha JMarpaMMax, OTPa)kalollyl0 CBOMCTBA U XapaKTEPUCTUKHU
pealbHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh
M3MEHYUBBIC BEJIMUMHBI B OKPYKAIOIIEM MUPE

15

YMeHue  onepupoBaTh  MOHSATUAMHU:  CIyYaWHBIA  OMBIT
(cmyualiHbIN AKCIIEPUMEHT), ANIEMEHTApHOE coObITHE
(pIleMEeHTapHBIM  UCXOA) CIIy4yallHOTO  OIbITa, Cly4aiiHOe
COOBITHE,  BEPOSTHOCTh  COOBITHS;  yYMEHHE  HAXOIUTh
BEPOATHOCTU  CIy4YyalHBIX  COOBITUA B ONBITaX  C
PAaBHOBO3MOXKHBIMU ~ DJIEMEHTAPHBIMU  COOBITHSIMU;  YMEHHE
pemiatb 3aJadd METOAOM OpraHM30BaHHOro mepedopa U ¢
WCMOJIb30BAHUEM MpPAaBWJIA YMHOXKECHUS, YMEHHE OILICHUBATh
BEPOSITHOCTH pPEabHBIX COOBITUN U SIBJICHUM, NMOHUMATh POJIb
MPaKTUYECKA JOCTOBEPHBIX W MAaJIOBEPOSITHBIX COOBITUM B
OKpPYXaKIIEM MHUPE M B JKU3HHU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIAX YHUCEIT
U €r0 POJIbI0 B MACCOBBIX SIBICHUSAX

16

YMeHue BbIOMpATh TMOAXOISIINN HM3yYEHHBIH METOJ JUIA
pelieHnss 3aJa4u, IPUBOAUTH NPUMEPHI MATEMATHYECKUX
3aKOHOMEPHOCTEW B MOPUPOAEC H KU3HH, PACIO3HABATH
MPOSIBIICHUE 3aKOHOB MATEMAaTMKU B HCKYCCTBE, OIMCHIBATH
OTZICJIbHBIE BBIAIOIIUECA PE3YJbTaThl, IOJIYYEHHBIE B XOJE
pa3BUTUS MaTEMATUKA KaK HAyKH, HPUBOAUTH IPUMEPHI
MaTeMaTU4eCKUX OTKPBITUM U UX ABTOPOB B OTEYECTBEHHOU U
BCEMUPHOM UCTOPUH




Tabmuua 11.11

[lepeueHb 3eMEHTOB conepKaHus, npoBepsieMbix Ha OI'D
10 MaTeEMATUKE

Kon [IpoBepsieMblii SIEMEHT COAECPKAHUS

1 Yucna 1 BBIYUCICHUS

1.1 HaTypaJII)HBIC H O CJIBIC YUCJIA. HpI/I3HaKH JCINMOCTH I CJIbIX YHUCCII

1.2 |OOBIKHOBEHHBIE W JECSATHUYHBIC APOOH, MPOLEHTHI, OECKOHEUHBIC
nepuonuecKue 1poodu

1.3 |PanuonanpHBIC YHUCIIa. Apudmernueckue ornepanuu c
palOHAILHBIMUA YHCIIAMU

1.4 |JleiicTBuTenbHBIE  uyMclia.  ApupMETHYECKHE  ONepaluu ¢
JNENUCTBUTEIBLHBIMH YHCIAMU

1.5 |IIpubGnmxeHHbIC BBIYUCIICHHS, MpPaBWIA OKPYIJICHHS, MPUKUAKA U
OIICHKA Pe3yJibTara BBIYHUCICHUN

2 AnreOpandecKkue BhIPaKCHUS

2.1 | bykBeHHBIE BhIpaKEeHUS (BBIPAXKECHUS C IEPEMEHHBIMHU )

2.2 |Cremenp ¢ 1enbiM TokazarenaeM. CTeneHb C  palndOHAIBHBIM
nokazareyieM. CBOKMCTBA CTEIICHU

2.3 MHoro4jieHbI

2.4 | AnreOpamueckas 1poOb

2.5 |ApubmMeruueckuii KOpeHb HaTypaJbHOW cTemneHu. JlecTBus ¢
apu(pMETHIECKUMH KOPHSIMHU HATypaJbHOU CTEIICHU

3 VYpaBHEHUS U HEPABEHCTBA

3.1 |Lenbie u apoOHO-panmoHanbHble ypaBHEHUsA. CHCTEMBI H
COBOKYTTHOCTH ypaBHEHHIA

3.2 |lemsie wu nppoOHO-pamMoHaNbHBIE HepaBeHCTBA. CHCTeMBl W
COBOKYITHOCTH HEPABCHCTB




3.3

Permenuie TeKCTOBEIX 3a1a4

4 YucnoBbie OCIIEA0BATEIILHOCTH
4.1 |IlocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs [TOCIE0BATENBHOCTEN
4.2 |Apudmernueckas U reoMerpuueckas mnporpeccuu. Dopmyna
CJIO’KHBIX ITPOLIEHTOB
3) OyHKIUU
5.1. | ®ynkuus, cnocooOsl 3ananusa ¢yHkuuu. I'padpux PpyHkmuu. O0nactb
OTIpe/ieNiCHUs] U MHOXKECTBO 3HadeHWi ¢yHkumu. Hymu QyHKINM.
[IpoMexXyTKH 3HAKOTIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
¢yHkuuu. MakcuMymbl U MUHUMYMBbl (QyHKiuu. HauOomnbinee u
HauMeHbIlIee 3HaueHUEe QYHKIUU Ha TIPOMEKYTKE
6 KoopanHatel Ha TpsAMOU U IIJIOCKOCTH
6.1 |KoopaunarHas npsmas
6.2 |JlexapTOBBI KOOPIUHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 |T'eomerpuyeckue QUIrypbl U UX CBOWCTBA
7.2 | TpeyroibHUK
7.3 |MHOTOyroNnbHUKA
7.4 | OKpy>XHOCTb U KpyT
7.5 |H3MmepeHue reoMETpUYECKUX BETUYHH
7.6 | BekTopsl Ha MIOCKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 |OmnwucarenbHas CTaTUCTHKA
8.2 |BeposiTHOCTB
8.3 |Kombunaropuka
8.4 |MuoxectBa




8.5

I'padsr




TEMATHYECKOE IIVIAHUPOBAHHUE

5 KITIACC
Kosin4yecTBO yacoB DJIeKTPOHHbBbIE
o HaumeHoBaHMe pa3iesoB U TeM (undposbie)
Ne i/ — Beero Ko;)npo.m,ﬂue HpﬁaRanecKHe 0BpazoBATEIBHbIC
padoThI padoTbI pecypesi
1 HarypanpHble uncna. JleicTBus ¢ 43 1 Bbubnuoreka [OK
HaTypaJbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
9 Harnsinnas reomerpus. JIlunun Ha 12 2 Bubmuoreka [OK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [IOK
3 ObpiknoBenHbIE APOOH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka IIOK
4 Harnsinnas reometpus. MHOTOYTOTbHUKI 10 1 hitps://m.edso0.ru/7f4131ce
bubmuoreka [IOK
> Jlecaiisie 1podu 38 ! https://m.edsoo.ru/7f4131ce
6 Harnsinnas reomerpus. Tena u purypsl B 9 1 bubnuoreka LIOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! Tosropenne u 0bobmenme 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 5 4

[NPOI'PAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KosinuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ IporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmne 0Gpa3oBATETbHbIC
padoThI padoThI pecypeb
bub6mmoreka [IOK
1 HarypanbHpie uncia 30 . https://m.edsoo.ru/7f414736
2 Hamsagnas reomerpus. IIpsMelie Ha 7 bubnuorexa LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubaunoreka [IOK
3 Jpobu 32 . ! https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
4 Harnsgnas reomerpusi. Cummerpust 6 1 https://m.eds00.ru/7f414736
bubaunoreka [IOK
> Bripaxenus ¢ byrsaun 6 https://m.edsoo.ru/7f414736
6 Harnsannas reomerpust. @urypsl Ha 14 1 1 bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo0.ru/7f414736
bub6moreka [IOK
7 [TonoxxuTenbHbIE U OTPULIATEIIBHBIE YHCIIA 40 1 https://m.edsoo.ru/7f414736
bu6moreka [IOK
8 lpencrannenne AaHHEX 6 ! https://m.edsoo0.ru/7f414736
9 Harsannas reomerpust. @urypsl B 9 1 bubmuotexa [IOK
IPOCTPAHCTBE https://m.edsoo0.ru/7f414736
10 [ToBTOpenwue, 06001IeHNE, 20 2 bubaunoreka [IOK
CHUCTEMAaTU3aLUs https://m.edso0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 6 5

[TPOT'PAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

TEMATHYECKOE IINTAHUPOBAHUE AJII'EBPA

7 KITACC
KosinvyecTBO yacoB JJIeKTPOHHbIE
o HaumeHoBaHMe pa3iesoB U TeM (uu¢poBbIe)
Ne i/ — Beero Ko;)npo.m,ﬂue HpﬁaRanecKHe 0BpazOBATETBHBIC
padoThI padoThI pecypebi
1 Yucna u BeruncieHus. PanimonanbHbIe o5 1 bubaunoreka I[IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpanyecKkue BHIPaKECHUs 27 1 https://m.edsoo.ru/7f415b90
bubaunoreka [IOK
3 YPABHCHHUS H HEPABCHCTRA 20 . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopnunars! u rpaguku. OyHkunu 24 1 https://m.eds00.ru/7f415690
bubaunoreka [IOK
> Tosropenne u 0dodmenne 6 ! https://m.edsoo0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KosinuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ IporpaMMEI Beero Ko;npo.m,m,le HpﬁaKaneCKne 06pa3oBATETbHbIC
padoThI padoThI pecypesI
bu6mmoreka [IOK
1 Yucna u Beruncienns. KBagparueie KopHU 15 hitps://m.edsoo.ru/7f417af8
9 Uucna u Beruucienusi. CTeneHp ¢ 1eabiM 7 bubnuoreka [IOK
HoKa3arejiemM https://m.edsoo.ru/7f417af8
3 AnreOpandecKkue BhIPaKCHUS. 5 1 bubmuotexa [IOK
KBaaparHblii TpéxwicH https://m.edso0.ru/7f417af8
4 AnreOpandeckue BhIpaKEHUSI. 15 1 bubnuorexa [{OK
Anrebpanyeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagparHbie 15 1 bubmuotexa [IOK
ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoteka [IOK
ypaBHEHHA https://m.edsoo.ru/7f417af8
bu6moreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCTBa 12 1 https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
8 PyHKLHAH. OCHOBHEIE IOKATHS S https://m.edso00.ru/7f417af8
bu6moreka [IOK
o DymKupi. HHcroBbie PyHKimn o https://m.edsoo.ru/7f417af8
bubaunoreka [IOK
10 Mosropenne n 0dodmenne 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosinuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM K 0 (undposbie)
n/n NMPOrpaMmblI Bcero O;ITpOJILHbIe pﬁaKaneCKHe o0pa3oBare/ibHbIe
padoThI padoThI pecypcesi
1 Uucna u Berunciienus. JleicTBUTEIbLHbBIC 9 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUS 1 HEPABEHCTBA. YPaBHEHUS C 14 1 bubmmorexa [IOK
OIHOH MepeMeHHOU https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmuotexa [IOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7£419d08
bubmuoreka [IOK
> PynKun 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucoBble MOCIEA0BATEILHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 06001ICHIE, CUCTEMATHU3AITUS 18 1 bu6mmoreka [JOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHYECKOE IINIAHUPOBAHUE 'EOMETPUA

7 KITACC
KosinuecTBO yacoB JJIeKTPOHHbIE
o HaumeHoBaHue pa3aesioB U TeM (uudpoBbIe)
Ne i/ IpOrpaMMEI Beero Ko;npo.m:nme HpﬁaKanecmle 0BpazOBATETBHBIC
padoThI padoThbI pecypebi
i caoticrsa. Tepenne reoverpisecx 14 Bafmorera [{OK
' p p https://m.edsoo.ru/7f415e2e
BEJIMYNH
bubaunoreka [IOK
Tpeyronbki 22 ! https://m.edsoo.ru/7f415e2e
[TapainenpHble NPAMBIE, CYMMA YIJIOB 14 1 bubnuoreka [IOK
TPEyrojbHHUKA https://m.edsoo.ru/7f415e2e
OxkpyxHOCTb U KpyT. ['eomeTpruueckue 14 1 bubmuotexa [IOK
OCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
[ToBTOpeHue, 0000IIeHIE 3HAHUN 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosinuecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero Ko;npo.m,m,le HpﬁaKaneCKne 06pa3oBATETbHbIC
padoThl padoThI pecypesI
N bub6moreka [IOK
1 HeTbpExyroabHiK 12 . https://m.edsoo.ru/7f417e18
2 Ee?)rr)[f)Ma I;I())?{J;?ICL?{EI; eooTpeel\;iac))( o 100HbIE 15 1 bubmorexa [TOK
POTIOpH P - TTOA https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKHU
3 A 14 ) ubmotera LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaan mogoOGHBIX GUTyp
4 Teopema ITudaropa u Havaia 10 1 bubnuorexa [{OK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYI7el B OKpYKHOCTH. BriicaHHbIE U
5 ONMCAHHBIE YETHIPEXYTOJIbHHUKH. 13 1 bubnmuoreka [IOK
KacarenbHbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHU
. bubaunoreka [IOK
6 Tosroperte, odobmerHe sHarii 4 ! https://m.edso00.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KosimuecTBO 4acoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/ IporpaMMEI pa Beero Kontpoabnsbie IlpakTuyeckue f)lépg);:m ar e.J)mHLI e
padoThbI padoThbI pecype
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmuoreka [IOK
CHHYCOB. PeliieHre TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue mogodus. Merpudeckue 10 1 Bubmuoreka [JOK
COOTHOILIECHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 Beicropt 12 ! https://m.edsgc? ru/7f41al2c
4 JlekapTOBBI KOOPJAMHATHI HA TIJIOCKOCTH 9 1 EH6H,HOTeKa HOK
https://m.edsoo.ru/7f41al2c
;| Do e s BuGorea 10K
R https://m.edsoo.ru/7f41al2c
6 JIBUMKEHHUS TITIOCKOCTH 6 bubmorexa HOK
https://m.edsoo.ru/7f41al2c
7 [ToBrOpenue, o6o0IIeHHE, 7 2 bu6mmoreka [JOK
CHCTEMAaTU3alns 3HAHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE IINTAHUPOBAHHUE BuC
7 KIIACC

KosinuecTBO yacoB JJIeKTPOHHbIE
o HaumeHoBaHue pa3aesioB U TeM (uudpoBbIe)
Ne i/ IpOrpaMMEI Beero Ko;npo.m:nme HpﬁaKanecmle 0BpazOBATETBHBIC
padoThI padoThbI pecypebi
bubaunoreka I[IOK
! Hpencaprerye aHHEX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 OrnucarenbHasi CTaTUCTUKA 8 1 https://m.edso0.ru/7f415fdc
. bubaunoreka [IOK
3 (Catyualias H3MEHUHBOCTS 6 . https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brenere B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Ci1y4yaiiHOTO 4 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
6 O0001IeHNEe, cUCTEMaTH3allHsl 3HAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 5
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8 KUIIACC

KosimuecTBO 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ IporpaMMEI Beero Ko;npo.m,m,le HpﬁaKaneCKne 06pa3oBATETbHbIC
padoThI padoThI pecypesI
bubmuoreka [IOK
1 Hosropenne kypea 7 knacea 4 https://m.edsgo.ru/7f417fb2
9 OnucarenpHasi craTucTuka. PaccenBanue 4 bubnuoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417fb2
bubaunoreka [IOK
3 Mrosectsa 4 https://m.edsoo.ru/7f417fb2
4 BeposiTHOCTB Cly4aifHOTO COOBITHUS 6 1 ﬁgg;?fr;e:c?sgooﬁ 17641702
bubaunoreka [IOK
> Brenerme s Teopuio rpagos 4 https://m.edsoo.ru/7f417th2
N bubmunoreka [IOK
6 Cryuaiiibie coOpIHs 8 https://m.edso00.ru/7f417fb2
7 O0600611IEH1E, CUCTEMATH3aIMs] 3HAHUN 4 2 Egg;?fr;e;&gﬁ}j 17641702
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KUIIACC

KosndyecTBO 4yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/ IporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 0Bpa3oBATEIBHbIC
padoThI paéoThI pecypcesi
bu6mmoreka [IOK
1 HosTopenue kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka IIOK
2 DIIMEHTEI KOMOHHATOpHKH 4 . https://m.edsoo.ru/7f41a302
3 I'eomerpuueckast BEpOITHOCTD 4 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bu6mmoreka IIOK
4 enbrranms bepuyiuim 6 1 https://m.edsoo.ru/7f41a302
5 CiyyaiiHas BeJIMUMHA 6 Bubmiorexa LIOK
Y https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obobmenue, KOHTpOTH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 2

I[TPOTPAMME
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