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HosicHuTeIbHASA 3aNUCKA

PaGouast mporpamMma mo matemaTuke Juist ydammxcs 5-9 kimaccoB MBOY «Jlumeit Nely» r. [lagpuncka
COCTaBJIeHa Ha OCHOBE:

e nmpuka3za MuHucrepcTBa mpocBemenus Poccuiickoir ®enepanmu ot 31.05.2021 Ne 287 "O6
YTBEPKIACHUH (PeepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO OOIIETO
obpazoBanus" (3apeructpupoan 05.07.2021 Ne 64101)

e @puMepHOW pabouell mporpamMMmbl OCHOBHOIro oOmiero oobpazoBanusi «Matemaruka» (OmoOpena
pemieHreM (enepanbHOr0 yuyeOHO-METOAMUECKOT0 OObEMHEHHUS 10 00IIeMy 00pa30BaHUIO, MPOTOKOI OT
27 centsaops 2021 r. Ne 3/21)

e  y4eOHO-METOJMYECKOro KOMIUIEKTa 5-9 kiaccoB s 001eo0pa3oBaTebHBIX YUPEXKICHUH, aBTOPOB
C.M. Hukonsckuit, M.K. Tloranos u ap. 2019 rox

PaGouas mporpamma Takke COCTaBJIEHA C YY€TOM XapaKTEPUCTHK IUIAHUPYEMBIX Pe3yIbTaTOB AyXOBHO-
HPABCTBCHHOT'O PAa3BUTHs, BOCIHTAHUS M CONHMAIU3AlMN YYallUXCs, NpPEACTaBICHHONH B Pabodeii
nporpamme Bocnutanust MbOY Jluneit Noly.

Heaun 1 ocodeHHOCTH M3y4eHHs y4eOHOro npeamera «Marematuka». 5—9 kiiaccsl.
[IproputeTHbIME LIENAMU O0yUEHUsI MaTEMAaTUKE B 5—9 Ki1accax SBISIOTCA:

e (dopMHUpOBaHHE LEHTPAILHBIX MaTEMaTHYECKUX MOHATUH (YUCIIO, BEIMYMHA, TreOMeTpruIecKas (urypa,
IIEPEMEHHAs, BEPOATHOCTb, (PYHKIMA), OOECHEUMBAIOIIUX IPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh
MaTEeMaTHYECKOro 00pa3oBaHMs 00YYarOIINXCS;

e [o/BelEHUE OOYyYaIOIUXCS Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3H MaTeMaTHKU U
OKpY’Karollero Mupa, IOHMMaH1e MaTeMaTHUKN KaK YacTH 00ILel KyJIbTypbl UEJI0OBEYECTBA;

® pa3BUTHE UHTEJUICKTyQJIbHBIX UM TBOPUYECKHX CIIOCOOHOCTEW OOYyYaromuxcs, IO3HABATEIbHOU
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, HWHTEpeca K HU3YYCHHUIO
MaTeMaTHUKH;

e (opmupoBaHHe (PYHKIMOHATBHON MaTeMaTHYECKOW T'PAMOTHOCTH: YMEHHs PacIO3HABAThH IMPOSBICHUS
MaTEMaTHYECKUX MOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEaJbHBIX KU3HEHHBIX CUTYalUiX U MPHU
U3YYeHMHM JpPYTUX Yy4eOHBIX TIPEAMETOB, TMPOSIBIECHUS 3aBUCHUMOCTEM U  3aKOHOMEpPHOCTEH,
¢dbopMynaMpoBaTh UX Ha SA3bIKE MaTeMaTHMKHM M CO3/aBaTh MaTeMaTHUECKHE MOJAETH, MPUMEHATh
OCBOEHHBIM  MaTeMaTHYeCKHil ammapaT s pelleHus [PaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATh ITOJyYEHHBIE PE3YJIbTATHI.

OcHOBHbBIC JIMHUH COAEPKAHUA Kypca MaTeMaTHKH B 5—9 kJaccax:

«Yucna 1 BeIYUCIIEHUN», «AnreOpa» («anreOpandeckue BhIpaXXEHUsD», « Y paBHEHUS U HEPABEHCTBAY),
«DyHkuun», «l'eomerpus» («reomerpuueckue (GUIypsl U MX CBOHCTBa», «H3MEpEHHE TI'€OMETPHUECKUX
BEIMYUH»), «BeposTHOoCcTs M crartucTuka». JlaHHbIE JMHUM DPAa3BUBAIOTCA MapajlielbHO, KaXKaas B
COOTBETCTBUM C COOCTBEHHOMN JIOIMKOHM, OJJHAKO HE HE3aBHCHMO OJ[HA OT JPYIOH, a B TECHOM KOHTAaKTe W
B3aumojeiictBun. Kpome 3Toro, nux oObeAMHSIET JIOTWYECKas COCTaBIAIONIAs, TPATUIMOHHO MpPHUCYIIast
MaTeMaTUKE M IPOHU3BIBAIOIIAS BCE MATEMaTH4YECKHME KYpChbl M COACpXKAaTelbHbIE  JIMHHM.
CdopmynupoBanHoe B DesiepaibHOM IoCyJapCTBEHHOM 00Pa30BaTEIbHOM CTaHIapTe€ OCHOBHOI'O OOLIEro
oOpazoBaHMsl TpeOOBaHHE «yMETh ONEPUPOBATh TMOHATHAMM: OIpEIeNeHHe, aKCHOMa, Teopema,
JI0Ka3aTeNIbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIE BHICKA3bIBaHUS, NPHUBOJUTH IpPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHUS M OTPULAHUS BBICKA3bIBAHMI» OTHOCHTCS KO BCEM KypcaM, a
(dbopMHpOBaHUE JIOTUYECKUX YMEHMH pacrpenessercss Mo BceM rojgaM oOydeHus Ha ypOBHE OCHOBHOI'O
o011ero oopazoBaHusl.

Conepkanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUs paboueil
IpOrpaMMbl, paclpeleNéHHbIM M0 rojgam o0yueHHs, CTPYKTYpPHUPOBAHO TaKHMM OOpa3oM, YTOObI KO BCEM
OCHOBHBIM, TPUHIUIHUAIBHBIM BOIIpocaM oOydaromiuecs oOpallaivch HEOJHOKPATHO, YTOOBI OBJa/ICHHE
MaTEMaTUYECKUMH TOHATHSMU M HaBbIKAMM OCYILECTBISUIOCH IIOCIENOBAaTENbHO W IOCTYNATENBHO, C
COOJI0ICHUEM MTPUHIIUIIA TPEEMCTBEHHOCTH.

Mecto yuyeOHOro npeamera «MaremaTuka» B y4eOHOM ILJIaHe.
B cootBerctBUM ¢ DenepandbHBIM TOCYAapCTBEHHBIM O00pPa30BaTEeNbHBIM CTAHIAPTOM OCHOBHOT'O



o01ero oOpa3oBaHUs MaTEMaTHKA SBJISICTCS 00s3aTEIPHBIM MPEIMETOM Ha JaHHOM YpOBHE 0Opa3oBaHus. B
5—9 kmaccax y4eOHBI peaMeT «MareMaTukay TPAAUIHOHHO U3Y9aeTCs B paMKax CIeAYIONINX Y4eOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Maremarukay, B 7—9 kitaccax — KypcoB «Anredpa» u «I'eomeTpusy.
DneMeHTBl CTaTUCTUKH U TEOPUH BEPOSATHOCTEH H3ydaluCh B OCHOBHOM B paMKax ydeOHOTO Kypca
«Anrebpa». Hacrosimiedn mnporpaMMol BBOJMUTCS CaMOCTOSITENBHBIM Y4YeOHBIH Kypc «BeposTHOCTh H
CTaTUCTUKAY.

[IporpamMmoii npegycmaTpuBaeTcs BbleJICHHE B y4eOHOM IJIaHE HA M3yYE€HHUE MATeMaTUKH B 5—06
KJlaccax 5 yueOHbIX 4acoB B HEJIEIO B TEUEHHE KaKIOro rofa ooydenus, B 7—9 kiaccax 6 yueOHBIX 4acoB
B HEZIEJI0 B TE€YCHHE KaXKJ0ro rojia o0yueHus, Bcero 952 yueOHbIX yaca.

Ilnanupyemsble pe3yabTaThbl 0CBOEHHS Y4eOHOro npeamera «MaTteMaTuka» Ha ypOBHe
OCHOBHOI0 00111er0 00pa30BaHuUA.

OcBoenne yueOHOro mpeamera «MarTemaTuka» JOJKHO OOECIeYMBATh JOCTH)KEHHE HAa YpOBHE
OCHOBHOTO 00miero o0pa3oBaHus CHEIYIONIMX JIMYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:

JIn4HOCTHBIE PE3YyJbTaThl: JUYHOCTHBIE DPE3YJbTaThl OCBOCHHUS IMPOTrpaMMbl y4yeOHOIrO MpeaMeTa
«MaremaTHKa» XapaKTepU3yITCs:

[laTpuoTnyeckoe BOCHHTAHME: TMPOSIBICHHEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHICKON
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHMEM K JIOCTH)KEHUSM pPOCCHUICKUX MAaTEMaTUKOB U POCCHICKOM
MaTEeMaTHYECKOH IIKOJIbI, K UCIIOIB30BAHUIO ATUX JOCTHKEHHM B IPYTUX HayKax M MPUKIAAHBIX chepax.

['paxxnanckoe U JyXOBHO-HPAaBCTBEHHOE BOCIHUTAHHME: TOTOBHOCTBIO K BBINOJIHEHHIO OOsS3aHHOCTEN
rpaXJaHWHa M peallu3alliid €ro IMpas, MPEACTAaBICHHEM O MaTeMaTHYEeCKHX OCHOBaX ()yHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SIBICHHUH, NpPOLEAyp TIpaxaaHcKoro oOmiectBa (BbIOOpHI, ONpPOCHl U 1Ip.);
TOTOBHOCTBIO K OOCYKICHHIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX C TPAKTHUYECKUM IPUMEHEHHEM JOCTHUKEHHM
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B I€ATEILHOCTU YUEHOTO.

TpynoBoe BocmHTaHue: YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIICHUU MPaKTUYECKUX 3aaady
MaTeMaTHYECKON HalpaBJIE€HHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOT0 00Opa30BaHUs HA IPOTKEHUU
BCEH JKM3HHM Ui YCIEIIHOW MpOo(ecCHOHATbHOW AESITETbHOCTH M Pa3BUTHEM HEOOXOJUMMBIX YMEHUH;
OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM MHAMBUAYAIBHON TPAeKTOpUN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

DcTeTH4eCcKoe BOCHUTAHHE: CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, peIIeHUH, pacCykJCHUW; YMEHUI0O BHAETh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE.

[leHHOCTH HAYYHOTO MO3HAHUS: OPUEHTALMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUYHBIX
MIpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, IPUPOJIbl U OOIIECTBa, TOHUMAHUEM
MaTEeMaTHYeCKONH HayKH Kak cepbl UYeTOBEYECKON MAeATeIbHOCTH, JTalnoB €€ pa3BUTHS M 3HAUUMOCTH
JUIS Pa3BUTHUS LMBWJIM3ALMU; OBJAJACHUEM S3bIKOM MaTeMaTHUKH M MaTeMaTHU4YecKOM KyJIbTypoill Kak
CPEJICTBOM IMMO3HAHUS MUPA; OBJIAJIEHUEM MTPOCTEUIIMMH HABBIKAMU UCCIIEI0BATENbCKON IEATEIbHOCTH.

®duznyeckoe BOCIUTAHUE, (OPMUPOBAHUE KYJIbTYPbl 3/10pOBbS M 3MOIMOHAIBHOIO OJaromoiayyus:
TOTOBHOCTBIO NPUMEHITh MaTEMaTHYECKHE 3HAHHUA B MHTEPECaX CBOETO 3[0pPOBBS, BEIEHUS 310POBOIO
oOpasa >kM3HH (310pOBOE NMUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, peryyapHas puznyecKas
aKTUBHOCTH); CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKcHu, MPU3HAHHEM CBOETO MpaBa Ha OIMUOKY U TaKOTO
e MpaBa JAPyroro yeaoBeka.

DKOJIOTHYECKOE BOCIUTAHUE: OPUEHTALMEl Ha MPUMEHEHUE MATEeMAaTHUYE€CKUX 3HAHWM Uil PEeIICHUs
3a/1a4 B 00JIJACTH COXPAaHHOCTU OKPYXKAlOIIe cpenbl, MIaHUPOBAaHUS MOCTYNKOB M OLEHKU X BO3MOXKHBIX
MOCTIEICTBUM JIJIs1 OKpY’KaloIlel Cpelibl; OCO3HAHUEM TJI00AJIbHOTO XapaKTepa SKOJIOTMYECKHX MpodiaeM U
MIyTEN UX PELICHUS.

JInyHOCTHBIE pe3yJibTaThl, OOECHeYuBalOIIMe ajanTanuio OoOydyaromerocs K H3MEHSIOIUMCS
YCIIOBUSIM COIIMAJIbHOM M MPUPOJHON Cpe/bl: TOTOBHOCTHIO K JIEHCTBUSIM B YCIIOBHUSX HEOIpPEAeIEHHOCTH,
MOBBIIIECHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAaKTUUYECKYHO AEITEIbHOCTh, B TOM YHCJIE YMEHHE
YUUTbCA y JAPYTUX JIoJed, mpuoOperaTh B COBMECTHOM JESITENbHOCTH HOBbIE 3HAHUS, HAaBBIKU WU
KOMIIETEHIIMH U3 OMbITA APYTHX;

HeobOxonuMocThio B ()OpMUPOBAHUM HOBBIX 3HAHUHW, B TOM 4YHce (HOPMYITHPOBATH WUICH, MOHSITHUSA,
rUnore3bl o0 0OBeKTax M SBJICHHUSX, B TOM YHCIE DAaHEEe HE HW3BECTHBIX, OCO3HaBaTh JAE(PUIINUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHUE;

CrocoOHOCTBIO 0CO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHMATh CTPECCOBYIO CHUTYalUIO Kak



BBI30B, TPEOYIOMIMI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE pelieHus U JeicTBUs, (OpMyIUpOBaTh U
OILICHUBATh PUCKU W MOCIIEACTBHS, (OPMHUPOBATH OIIBIT.

MertanpeameTHble pe3yjabTaThl: METalmpeIMETHbIE pe3yJIbTaThl OCBOCHMSI MPOTrpamMMbl y4eOHOTO
npeamera  «MaremMaTuka» — XapaKTepPH3YIOTCS  OBJIQJCHHWEM  YHUBEPCAIbHBIMH  I103HABATEIbHBIMU
NEHCTBUSIMH, YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU W YHHMBEPCAIbHBIMU DPETYJISATUBHBIMU
JEUCTBUSMM.

1)  Vuusepcanrvnvle nosnasamenvmvie  Oeticmeéus — obecrednBaroT  (GopMHUpoBaHHE  0A30BBIX
KOTHUTHBHBIX IPOIIECCOB 00yYaromuXxcs (OCBOGHHUE METOJIOB TIO3HAHUS OKPY’KAIOLIET0 MHUPA; MPHUMEHEHHE
JIOTUYECKUX, UCCIIEIOBATEIBCKUX ONEepaluii, yMeHUN paboTaTh ¢ HHpOpMaIUeil).

basoBble Jlornyeckre AeMcTBUS:

BbIsBISTE M XapakTepu30BaTh CYIIECTBEHHBbIC NPU3HAKHM MaTEeMaTHMYECKUX OOBEKTOB, IMOHATHI,
OTHOIICHUNA MEXAY MOHATUAMHU; (HOPMYIMPOBATH ONMpPEICICHHs MOHATHH, yCTaHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KJIacCU(pUKALMU, OCHOBAHUS 17151 0000IIEHUS U CPAaBHEHUSI, KpUTEPUHU ITPOBOAMMOIO aHAIIN3a;

Bocnpunnmars, GopMynupoBaTh U IpeoOpa30OBBIBATh CYKICHHS: YTBEPAUTEIbHbBIC U OTPHULIATEIILHBIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

BrIsBiATE MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHBOpEYMs B (paKkTax, TaHHBIX,
HAONMIONIEHUAX M YTBEPXKACHUSX; MpeiaraTh KPUTEPUU [ BBIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUU;

JlenaTte BBIBOJBI C HUCIHOJIB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

Pa30bupath nokazaTenbCcTBa MaTEMaTHUECKUX YTBEPKACHUM (MPSMBbIE U OT MPOTUBHOTO), MPOBOJIUTH
CaMOCTOSITENIHO HECIJIOKHBIE J0Ka3aTelbCTBA MaTeMaTHUECKUX (DaKTOB, BBHICTpAaMBATh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

Bo16upats criocob penienns yueOHoM 3a1auu (CpaBHUBATh HECKOJBKO BaApUAHTOB PELLEHUS, BBIOUPATh
HauboJee MOAXOAAIIUN C YI4ETOM CAMOCTOATEIBHO BhIICICHHBIX KPUTEPHUEB).

basoBble nccnenoBarenbcKkue AeUCTBUS:

Hcnonb30BaTh BOMPOCKH! KaK MCCIENOBATENLCKUIM UHCTPYMEHT MO3HAHUS;, (JOPMYITUPOBATH BOIPOCHI,
¢ukcupyoomuye npoTUBOpEUHE, NpoOJieMy, CaMOCTOSTENbHO YCTAHAaBIMBaTh KMCKOMOE M JIJaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

[IpoBOANTH MO €aMOCTOSITENBHO COCTaBICHHOMY IUIAHY HECJOXKHBIM AKCHEPUMEHT, HEOOJIbIIOe
HCCIIeIOBAaHNE IO YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXIy COo00i;

CamocrosaTenbHO  (OpPMYIHpPOBaTh OOOOIIEHMS M BBIBOABI IO pe3yjibTaTaM IPOBEAEHHOTO
HaOJIIO/IEHUs, MCCIEAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pEe3yJbTaTOB, BBIBOJOB H
0000I1IeHHI;

[IporHo3upoBaTh BO3MOXXHOE pa3BUTHE IMpoliecca, a TaKKE BBIABUTATh NPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c undpopmanmei:

BoISBISATE HENOCTATOYHOCTH M M3OBITOYHOCTH MH(GOPMAIIMHU, JAaHHBIX, HEOOXOAUMBIX JUISl PEIICHUS
3aJ1auy;

BriOupats, aHaNIM3WpOBaTh, CHUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH WH(MOPMALUIO Pa3TUYHBIX
BUJIOB U ()OPM TIPECTABIICHHS,

Breibupats ¢opmy mpenctaBieHus WHGOPMALMKU W WILTIOCTPUPOBATH pEIIaeMble 3aJaud CXEMaMH,
auarpaMMmaMM, HHOM rpadukoi 1 ©X KOMOMHALMSIMU;

OneHuBaTh HAAE&KHOCTH UWHPOPMALMK 1O  KPUTEPUSM, TMPEATOKECHHBIM  yUUTENeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

2) VHueepcanvHvie kKOMMYHUKamusHvie Oeticmeusi 00ecTieYnBarOT C(HOPMHPOBAHHOCTh COIHMATBHBIX
HaBBIKOB O00yYarOIINXCA.

OouieHue:

Bocnpuanmares 1 GpopMyIMpoBaTh CYXKIACHHS B COOTBETCTBHH C YCIOBHSMH H IICIISIMH OOIICHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX W MHUCHhMEHHBIX TEKCTaX, IaBaTh
MOSICHEHHSI 110 X0y PeIICHHsI 3a/1a4i, KOMMEHTHPOBATh MOyYEeHHBIH Pe3yIbTaT;

B xone oOcyxneHus 3a1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBbI, TPOOJIEMBI, peraeMoin
3a/lauM, BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA TOUCK pEIICHHs; COMOCTABISATh CBOH CYXKICHHS C
CYKICHUSIMH JIPYTHUX YYaCTHUKOB JHaliora, OOHapyXKUBaTh pa3iHMyuKe U CXOJACTBO MO3MIIMM; B KOPPEKTHON




dhopme popMyIMpOBaTh PAa3HOTIACHS, CBOM BO3PAKCHHS;
HpCHCTaBHHTB PE3YIbTAaThI pelICHUA 3aJa4u, 9KCIICPUMCHTA, HUCCIICAOBaHUA, IMPOCKTA,
CaMOCTOSITENTFHO BBIOMpaTh (OpMaT BBHICTYIUICHHS C YYETOM 3a/lad TNPE3eHTAlMd W O0COOCHHOCTEH

ay IUTOPUH.

CoTpyaHHYECTBO:

[lonumarps ¥ MCHOJB30BaTh NPEUMYIIECTBA KOMAHAHONW M WHJMBUIYaJbHOW pabOThl IPHU pPELICHUU
y4eOHbIX MaTeMaTHMYeCKUX 3aJay; IpPUHHMaTh IL€JIb COBMECTHOM JEATEeNbHOCTH, IIJIaHUPOBATh

OpraHU3aIMI0 COBMECTHOM paboThl, pacmpeneisTb BUIbI padOT, TOTOBapUBaThCs, OOCYXJaTh MPOLECC H
pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

VYdacTBOBaTh B TPyNIoOBBIX (popmax paboTsl (00CyXaeHHs, 00OMEH MHEHUSIMH, MO3TOBBIC IITYPMBI U
1p.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPJMHMPOBATH CBOM AEUCTBUS C APYTMMM YJI€HAMU KOMaHJbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOMIMKA MPOIYKT MO KPUTEPHSIM, CPOPMYINPOBAHHBIM YUaCTHUKAMH
B3aHUMOJICICTBHUS.

2)Vnueepcanvhuvie pecynsmusHvie Oeticmeus 00eCIeYrBalOT (OPMHUPOBAHHUE CMBICJIOBBIX YCTAHOBOK U
KM3HEHHBIX HABBIKOB JIMYHOCTH.

CaMoopranuzanus:

CamocCTOATeNbHO COCTAaBIIATh IUJIaH, aITOPUTM pEIIEHUs 3ajJaud (I ero 4acTh), BBIOMpaTh CIOco0
pemieHust ¢ y4€TOM HMEIOMIMXCS PECypcoB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUil ¢ yuéTOM HOBOW MH(pOpMALIUU.

CaMOKOHTPOJIb:

Bnagers cnocoGamu  caMONpoBEpKH, CaMOKOHTPOJS Ipolecca UM pe3yjibTaTa  pelIeHus
MaTEeMaTHUYCCKOH 3a1a4mu;

[IpenBuaers TPyIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUM 3a]1a4ul, BHOCUTh KOPPEKTHBBI B
TS TeTHbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

O1neHnBaTh COOTBETCTBUE DPE3yJIbTaTa JAEATEIbHOCTH IOCTABICHHOW LIENM M YCIOBUSM, OOBACHATH
NPUYUHBI JIOCTH)KEHUS! WM HEJOCTM)KCHUS LeNH, HAXOAWTh OIMMOKY, /aBaTh OLIEHKY MPHOOpPETEHHOMY
OIIBITY.

IIpenmeTrHblie pe3yJibTaThI
[IpeameTHBIe pe3ynbTaThl OCBOEHUS paboYeil MporpaMMbl 10 MaTeMaTHKE MPEICTaBICHbI M0 Tojam
oOydeHHUsl B CIHEAYIOIIUX pa3fesiaX MporpaMMbl B paMKaxX OTIEIbHBIX KYpPCOB: B 5—6 Kjaccax — Kypca
«Marematukay, B 7—9 kitaccax — KypcoB «Anredpay, «I'eomeTtpusi», «BeposiTHOCTh U CTATUCTUKAY.

Pazpnea 1.

Padouas nporpamma «MaTtemaTnka». S- 6 KJIacchl.

HGJ'II/I HU3YUYCHUA V‘-IC6HOFO Kypca.

[TpuopuTeTHBIMU LIENIIMU O0YYEeHHsI MaTeMaTHKe B 5—6 Kiaccax sBISIOTCS:

[Iponomkenne (GopMUpOBaHUS OCHOBHBIX MATEMAaTHUYECKUX TMOHATHNA  (YHUCIIO, BEJIWYWHA,
reomeTpuueckas  ¢urypa), oOecneyMBalOIUX IMPEEeMCTBEHHOCTh MaTeMaTHUeCKOro 0o0pa3oBaHMs
oOydJaronmxcs;

PazBuTue MHTEIEKTYalbHBIX M TBOPYECKMX CHOCOOHOCTEH OOyd4aromuxcs, IO3HaBaTelbHOU
AKTHUBHOCTH, HCCJICAOBATCIbCKUX YMeHHﬁ, HHTEPECA K U3YUYCHUIO MATCMATHUKH,

[TonBenenne oOydaroUMXCs HA JOCTYITHOM Il HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTeMaTHKH
U OKpPY’KaroIlero MUpa;

@®opmupoBaHue  (PYHKIHMOHAIBHOM  MaTeMaTH4YeCKOM TIpPaMOTHOCTU: YMEHHUS  Ppaclo3HaBaTh
MaTeEMaTHYECKHE OOBEKTHI B PCATBHBIX XHU3HCHHBIX CUTyallUAX, NPHUMCHATH YCBOCHHBIC YMCHUSA JIA
pelIeHNs] TPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh OJyYEHHBIE PE3YyJbTaThl U OLIEHUBATh
HUX Ha COOTBETCTBUEC Hp&KTH‘—IGCKOﬁ CUTyalluH.

OcHOBHBIE JIMHMM COJEp)KaHHs Kypca MaTeMaTHKu B 5—6 kijaccax — apudmeTnueckas u
reOMETpUYECKasi, KOTOPhIE PAa3BUBAIOTCS IMapaIeNbHO, KaXK/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTHKOM,
OJIHAKO, HE HE3aBHUCHUMO OJIHa OT JpYrod, a B TECHOM KOHTaKTe€ M B3auMoJeicTBUHM. Takke B Kypce
MPOUCXOAUT 3HAKOMCTBO C 3JICMCHTAMU anre6p1>1 U OIMCATCIILHOM CTAaTUCTHKH.

N3ydenne apudpmeTnyeckoro marepuaja HauMHAETCS CO CUCTEMaTH3alMM M pa3BUTHS 3HAHUH O
HATypaJIbHBIX YUCJIAX, [TOJIYYECHHBIX B HaYaJIbHOU IKOJIe. [Ipyn 3TOM COBEpIICHCTBOBAHUE BBIYUCIUTEILHON
TEXHUKH U (HOPMHUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUN COUYETAETCS C PA3BUTHUEM BBIYMCIUTEIbHOMN




KyJbTypbl, B YaCTHOCTH C OOydY€HHEM MpOCTEHIINM MpuEéMaM MPUKUIKA M OLEHKH pe3ybTaToB
BbIUMCIEHUN. V3yueHue HaTypajbHBIX YHCEN IMPOJOJIKAETCsl B O KiacCce 3HAKOMCTBOM C HadaJbHBIMHU
MOHATHAMH TEOPUU AECITUMOCTH.

Jpyroit kpymHbIi OJ0K B copepkaHuH apuMETHIESCKONW JTHHUM — 3TO IpoOu. Hauano usydeHus
OOBIKHOBEHHBIX U JIECATUYHBIX IpO0ei OTHECEHO K 5 Kiaccy. DTO MepBbIi 3Tall B OCBOCHUU Apo0eil, koraa
IIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJACSIMH, IOHATHAMU TeMbl. llpum 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JIpoOei B NOJIHOM O00BEME MNpEAlIeCTBYET M3YYEHHIO JECATHUYHBIX ApoOei, uTo
[[e1eco00pa3HO C TOYKU 3pPEHHUS JIOTHMKH W3JIOKEHUS YHCIOBOW JIMHUM, KOTJa TpaBujia JCUCTBUU C
JNECATUYHBIMU JPOOSMU MOXKHO OOOCHOBAaTh YX€ H3BECTHBIMU AJTOPUTMAaMM BBINOJHEHUS JEHCTBUH C
OOBIKHOBEHHBIMH JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACIIMPUT BO3MOXKHOCTH  JUIS
IIOHUMAaHMsI 00y4aroLUMHKCS TPUKIJIATHOIO IPUMEHEHUSI HOBOH 3alIMCH IIPU U3YYEHUH APYTHX NPEAMETOB U
IIPU IPAKTUYECKOM HCIONb30BaHuU. K 6 Kaccy OTHECEH BTOPOH 3Tal B U3y4YEHUH IPOOEH, rae MPOUCXOIUT
COBEPILICHCTBOBAHHE HABBIKOB CPaBHEHUs U IpeoOpa3oBaHus ApoOeil, OCBOEHUE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCICHUN, B TOM YHCJIE 3HAYCHUN BBIPAXKCHUH, COAECPKALLUX H
OOBIKHOBEHHbIC, U JIECATUYHBIE JIPOOM, YCTAaHOBJIEHHE CBA3€M MEXIy HUMH, PACCMOTPEHHE IPUEMOB
pereHus 33124 Ha 1poou. B 6 kimacce mporcXoauT 3HaKOMCTBO C ITOHATHUEM MTPOLEHTA.

OCOOEHHOCTBIO M3YYEHUs MOJIOKUTENIBHBIX M OTPULATEIbHBIX YMCEN SBISETCS TO, YTO OHM TaKXkKe
MOTYT paccMaTpUBaThCsl B HECKOJIbKO 3TanoB. B 6 kiacce B Hauane u3ydeHus tembl «llonoxutenbHble U
OTpULIATENIbHBIE YHUCIa» BblaeaseTcss noarema «llemple uucia», B paMKax KOTOPOM 3HAaKOMCTBO C
OTPULIATEIILHBIMU YUCIIAMHA U JEHCTBUAMU C IOJIOKUTEIBHBIMA U OTPHULIATEIIBHBIMUA YUCIAMHU IIPOUCXOIUAT
Ha OCHOBE COJAEPXKATEJIbHOIO MOAXO0JAa. JTO IO3BOJAET HA JOCTYIHOM YPOBHE IIO3HAKOMUTH Y4YalIUXCs
IIPAKTHYECKHM CO BCEMHM OCHOBHBIMM IIOHATUSMH TEMBI, B TOM YHCIE M C IIpaBUJIAaMH 3HAKOB IIpU
BBINOJIHEHUH apu(METHUECKUX IeHCTBUM. M3yueHue palMoHaIbHBIX YMCEI HAa 3TOM HE 3aKOHUYHUTCS, a
OyzeT MpOAOIDKEHO B Kypce anreOpsl 7 Kilacca, YTO CTaHET CIEAYIONUM IPOXOIOM BCEX MPUHIUIHAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3fiejieHHe TPYJHOCTeH obJsieryaeT BOCIPHUATHE MaTepuaia, a paclpelesieHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH PUOOPETAEMBIX HABBIKOB.

ITpu 0OyueHuM pereHnIo TEKCTOBBIX 3a/1a4 B 5—O6 Ki1accaxX UCHOIb3YIOTCS apu(MeTHUecKue NpuéMbl
pemieHus. TekcTOBbIE 3aJauu, pellaeMble MpU OTPaOOTKE BBIYMCIMTENBHBIX HAaBBIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCS 33/1a4M CIEAYIOIIMX BHUJIOB: 3a/1a4M Ha JIBWKEHME, Ha 4acTH, Ha MOKYIKH, Ha paboTy U
IIPOU3BOJIUTENILHOCTD, Ha IPOLIEHTHI, HAa OTHOILIEHUS U ponopiu. Kpome Toro, odydaromuecs 3HaKOMSITCS
c mpuéMaMM pelIeHus 3ajady 1epeObopoM BO3MOXHBIX BapUaHTOB, ydyaTcs paboTaTh ¢ HH(pOpMalMeH,
MIPEACTABICHHOM B (JopMe TAOJIUI] WK JUATPAMM.

B paboueit mnporpamme mpeaycMOTpeHO (OPMUPOBAHME MPOMNEIEBTUUECKUX anreOpanyeckux
npejcTaBieHnd. OykBa Kak CHMBOJI HEKOTOPOTO 4YMCja B 3aBHCHUMOCTH OT MaTéMaTHYEeCKOI0 KOHTEKCTa
BBOJIUTCS TOCTENEHHO. OYKBEHHAass CUMBOJIMKA IIHPOKO HCHOJB3YETCS MPEKIE BCEro Ul 3alUCH OOIIMX
YTBEPKIACHUN M TpeIokKEeHUH, (opMyJ, B YAaCTHOCTH Uil BBIYUCIEHUS T€OMETPUYECKUX BEIUYMH, B
KaueCTBE «3aMECTUTEIISD YUCIIA.

B kypce «MaremaTtukn» S5—6 KiaccoB MpeiCTaBli€HA HarJiggHas TeOMETpHs, HallpaBlIeHHas Ha
pa3BuTHE OOPa3HOrO MBIIIJIEHHUS, MPOCTPAHCTBEHHOI'O BOOOpa)K€HUs, W300pa3UTENbHBIX yYMEHUH. OTO
BAKHBIM 3Tall B M3YyYEHHWH TI'€OMETPUH, KOTOPBIM OCYIIECTBIISIETCS HA HAIISAHO-TPAKTUYECKOM YPOBHE,
OINUpPAETCs] Ha HAINIATHO-00pa3HOE MBIIIICHHE 00ydJaroumuxcs. bonpiias pojb OTBOAUTCS NMPAKTUYECKOM
NeSITeNIbHOCTH, OMBITY, SKCIEPUMEHTY, MoJennpoBanuio. O0yyaronyecs 3HaKOMSTCS ¢ T€OMETPUYECKUMHU
¢durypamu Ha MIOCKOCTH M B IPOCTPAHCTBE, C UX NMPOCTEHITUMH KOHDUTYpaLMAMH, YdaTcsi H300pakaTh UX
Ha HEJIMHOBAHHOM M KJIeT4aToW OyMmare, pacCMaTpHBAIOT MX MpocTeiine cBoiicTBa. B mpolecce nzyueHus
HarJsIIHOM TeOMEeTpHH 3HaHUS, MMOJMyYeHHbIE 00YUYaIOIMMUCS B HaYaJIbHOU IIIKOJIE, CUCTEMATU3UPYIOTCS U
PaCIIMPSFOTCSI.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe.

Cornacno yueonomy miany MBOY «Jlurneit Nel» B 5—6 knaccax Ha M3yueHHE MaTEMaTUKH OTBOJUT
5 y4eOHBIX YacOB B HEJIEJIO B TEUEHUE KaXI0T0 rofa o0ydenus, Bcero 340 y4eOHBIX 4acoB.

IIpeomemnvie pe3ynomamsl 0c80eHUsL paboyell  npocpammsl Kypca (no 2ooam obyueHus)

OcBoenue yueOHOro Kypca «Maremarrnkay B 5—6 Kjlaccax OCHOBHOM IIKOJIBI JOHKHO 00€CIIeunBaTh
JOCTHKEHHE CISAYIONTNX MPEIMETHBIX 00pPa30BaTeIbHBIX PE3yIbTATOB:



5 KJace

Yucsia 1 BBIYMCIEHUS

[loHnMaTh W NOPaBUIBHO YNOTPEOJATh TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMM YHCIAMH,
OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSMHU.

CpaBHMBaTP U YHOPSJIOYMBATh HATypalbHblE YHWCIA, CpPaBHUBaTb B MPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE POOHU, IECATHYHBIC IPOOH.

CoOTHOCUTh TOYKY Ha KOOPJMHATHOM JIy4€ C COOTBETCTBYIOIIMM €M 4YHMCIOM M H300pakaTh
HaTypaJlbHbIE YKCiIa TOUKaMHU Ha KOOPJUHATHOM JIy4e.

BeimonsaTe apudmernyeckue NeMcTBUSA ¢ HaTypaJlbHBIMU YHMCIAMM, ¢ OOBIKHOBEHHBIMH JIPOOSIMU B
MIPOCTEUIINX CITyYasix.

BbINONHATE NpOBEPKY, MPUKUJIKY pe3yJIbTaTa BBIYMCICHUH.

OxpyriisTh HaTypajabHbIEC YHUCTIA.

Pemienue TekcToBbIX 3a1a4

Pemate TekcToBBIE 3a1auM apU(METHUECKUM CIIOCOOOM U ¢ TIOMOIIBIO OPraHM30BaHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemats 3a1aun, copepxaiiye 3aBUCUMOCTH, CBA3bIBAIOIINE BEIMUNHBI: CKOPOCTb, BPEMSI, PACCTOSIHUE;
LI€Ha, KOJINYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3allUCH, CXEMbI, TaOIUIbl, 0003HAYEHUS [IPH PEIICHUU 33]1a4.

[Tonp30BaTbcs OCHOBHBIMHM €IMHUIIAMU U3MEPEHUS: 1I€HbI, MAacChl; PACCTOSHUS, BPEMEHH, CKOPOCTH;
BBIPA)XaTh OJHH €AMHUIIBI BEJIMYMHBI Yepe3 ApyTHe.

W3BnekaTh, aHAIM3UPOBATh, OLIEHUBATh MH(OPMAIIHIO, IPEICTaBICHHYIO B Ta0iMIle, Ha CTOJIOYaTON
JuarpamMme, HHTEPIPETUPOBATh MPEACTABICHHbIE JaHHbIE, HCII0Ib30BaTh JaHHBIE IPU PEIICHUH 3a/au.

Harasignasi reomerpust

[Tonp30BaThbcs reOMETPUUYECKUMH MOHATHAMM: TOUKA, IpsAMasi, OTPE30K, Jyd, YToJl, MHOIOYTOJbHHUK,
OKPYHOCTb, KPYT.

[TpuBoAUTE pUMEPHI OOBEKTOB OKPYIKAIOIIET0 MUPA, UMEIOLINX (POPMY M3YUEHHBIX T€OMETPUUYECKUX
duryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yTJIaMM: BEpUIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMMU: YTOJI,
BEpIINHA, CTOPOHA, AMArOHAJIb; C OKPYKHOCTBIO: painyC, AUAMETP, LIEHTP.

N300pakaTh H3ydyeHHBIE TeoMeTpuyeckue (UIrypbl Ha HEIMHOBAHHOM M KjeTdaroil Oymare c
MTOMOUIBIO IUPKYJIS U TUHEHKHU; CTPOUTH OKPY’KHOCTD 3a/IaHHOTO pajuyca.

HaxoauTs AuHBEI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHNUEM C ITOMOLIBIO JTMHENKH, CTPOUTH OTPE3KU
3aJIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca

Hcnonp30BaTe CBOMCTBA CTOPOH M YIVIOB NPAMOYTOJIBHHMKA, KBajapaTa JUIsl WX IOCTPOEHHS,
BBIUHCIICHUS IUIOIAN U IEPUMETpA.

Bbluncnare mepuMeTp W IUIOIAAb KBajapara, NpSIMOYTOJbHHKA, (UIYp, COCTaBIEHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM yHucie GUryp, n300pak€HHBIX Ha KieTyaTol Oymare.

ITosp30BaTbCs OCHOBHBIMU METPUYECKUMH €IMHULIAMHU U3MEPEHHUS JUITMHBI, IUIOMAAH; BBIPaXKaTh OJHU
€IMHULIbI BEIMYMHBI Yepe3 ApyTHE.

Pacnio3naBate mapasuienenumnen, KyO, HCHOIb30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo TpaHb,
M3MEpEeHUs; HaXOAUTh U3MEPEHUS Mapaienenumnena, Kyoa.

Boraucnare 00béM Ky0Oa, mapaiienenunena mo 3aaHHbIM HW3MEPEHHUSIM, MOJIb30BaThCS €IUHHUIIAMU
u3MepeHus oobEMa.

Pemarp HecnoKHBIE 3a/1a4l HA U3MEPEHNE FEOMETPUUECKUX BEJIMUYNH B IPAKTUUECKUX CUTYyaLUSIX.

6 xiacc
Yucia v BbIYUCTCHUSA
3HaTh M MOHUMATh TEPMHHBI, CBSI3aHHbIE C PA3MUYHBIMU BHUIAMU YHCENT U CHOCOOAMHM HX 3alllCH,
NEPEeXOAUTH (€CIH ITO BO3MOXKHO) OT OJHOM (hOPMBI 3aITUCH YHCIIa K IPYTOi.
CpaBHMBATh M YHOPSIOYMBATh LIEJIbIE YUCIA, OOBIKHOBEHHBIE U JIECATHYHBIE IpPOOH, CpPaBHUBATbH
4KCJIa OJHOTO U Pa3HBIX 3HAKOB.
BbImonHATh, coueras yCTHbIE M MUCbMEHHBIE TPUEMBI, apU(METHUECKUE IEHCTBUS ¢ HATypalbHBIMU U



LENBIMU YHCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMHU JIPOOSMU, MOJOXKHUTEIbHBIMU U OTPULATEIbHBIMU
YUCIIAMH.

BpluucnsaTe 3HaY€HUsT YHCIOBBIX BBIPAKEHMM, BBINOJIHATh TPUKUAKY W OLIEHKY pe3yJibTara
BBIYHCJICHUH; BBIMOJHSITH MPEOOPA30BAHMS YMCIOBBIX BBIPAKEHUH HA OCHOBE CBOWCTB apuU(METHUECCKUX
JIEVUCTBUI.

COOTHOCHUTH TOUKY Ha KOOPJIMHATHOM MPSIMOU C COOTBETCTBYIOIIMM €l YHUCIOM U M300pakaTh YUCIIA
TOYKaMH Ha KOOPJAMHATHOW MPSAMOM, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHUTH TOYKHU B NMPSMOYTOJIBLHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU TOUKHU.

OKpyTJIATh LIeTIble YHCIa U IECATUYHbIE IPOOU, HAXOIUTh MPUOIMKEHUS YHCel.

UucnoBbie U OYKBEHHBIE BBIPAKEHUS

[Tonumars 1 ynoTpeOisiTh TEPMUHBI, CBSI3aHHBIE C 3aIIUCHIO CTENEHHU YKCIa, HAXOAUTh KBaJpaT U Kyo
YUCJIa, BBIYUCIATH 3HAYEHHUS YHCIIOBBIX BBIPAXKEHUM, COJIEPHKALIMX CTEIICHH.

[Tonb30BaTbCs MpU3HAKAMHU JETMMOCTH, PACKJIaAbIBaTh HATYypaIbHbIE YMCIIA HA IPOCThIE MHOKUTEIH.

[Tonb30BaThCs MAacITA0OM, COCTABIISATH TPOMOPIIMN U OTHOIIICHUSI.

Hcnonb3oBath OyKBbI 17151 0003HAYEHUS YMCEI MPU 3alIUCH MAaTEMAaTHUYECKUX BbIPAKEHHM, COCTABIIATD
OYKBCHHBIC BBIpXCHHS W (OPMYJIBI, HAXOJWTh 3HAYCHUS OYKBEHHBIX BBIPAXKCHHUH, OCYIIECTBIISSA
HE0OXOUMBIE MTOJICTAHOBKHU U MPEOOPa30BAHMUSL.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemrenne TekcToBBIX 33724

Pemarps MHOTOIIIArOBBIC TEKCTOBBIC 33]Ia4H apU(PMETHISCKUM CITIOCOOOM.

Pewmate 3amaun, cBA3aHHBIE C OTHOIIEHHEM, MPONOPLMOHAIBHOCTHIO BEJIMYUH, IPOLEHTAMHU; pellaTh
TPHY OCHOBHBIC 33]]a4X Ha IPOOU ¥ IMPOIICHTHI.

Pemate 3aaun, copepxaniye 3aBUCUMOCTH, CBSI3bIBAOILINE BEJIMUYMHBI: CKOPOCTh, BpEMS, pacCTOSIHUE,
[eHa, KOJIMYECTBO, CTOMMOCTh; ITPOU3BOIUTEIIEHOCTD, BpeMsi, 00bEMa paboThI, UCIIONB3YsI apu(PMETHICCKIE
JNEUCTBUS, OUEHKY, IPUKUIKY; OJIb30BAThCSA €AUHULIAMU U3MEPEHHSI COOTBETCTBYIOIINX BEJIMYHUH.

CocraBiaTh OyKBEHHBIE BBIPAXKEHMSI 110 YCIOBHIO 334a4H.

W3Bnekars mHboOpMalnio, IPeICTaBICHHYIO0 B Ta0NMIIAX, HA JIMHEHHOM, cTONOYaTON WM KPYroBOH
JMarpaMMax, MHTEPIPETUPOBATh MPEICTABICHHBIE TAHHBIE; UCIIOIb30BATh JJAHHBIE IPH PEIICHHUH 3a]1ay.

[IpencraBasTs HHPOPMAIIUIO C TOMOIIBIO TAONHIL, THHEHHON U CTOI0YATON JUArpamMm.

Harusanas reomerpus

[IpuBoUTE TpUMEPHI 0OBEKTOB OKPY’KAIOLIETO MUPA, UMEIOLINX (POPMY H3YUEHHBIX T€OMETPHUUYECKHUX
IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX M CHMMETPHUHBIX QUTY.

N300paxaTh ¢ MOMOLIBI0 IUPKYJIS, TUHEHKH, TPAaHCHIOPTHPA HAa HETMHOBAHHOM M KJeT4aToil Oymare
U3y4YeHHbIE IJIOCKHE TeoMeTpuUecKkre (GUrypbl 1 KOHPUTypalu, CAMMETPUYHbIE (PUTYPBI.

[Tonb30BaTbcs TreOMETPUYECKMMM TOHSATUSIMU: PAaBEHCTBO (UTYp, CHMMETPHUS; HCIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BelIWYMHBI YIJIOB HM3MEPEHHUEM C IOMOIIBI0 TPAHCIOPTHPA, CTPOUTH YIJbl 3aJaHHOU
BEJIMYMHBI, I0Jb30BaThCS IIPU PEIIEHUU 3aJad I'paJyCHOM Mepod YIJIOB; paclo3HaBaThb Ha YepTexax
OCTpBIH, NPSIMON, Pa3BEPHYTHIN U TYIIOM YIJIBI.

BoluncnaTe IMHY JIOMaHOM, NMEPUMETP MHOIOYTOJIbHHMKA, IOJb30BaThCS €IWHULAMU H3MEPEHHUS
JUIMHBI, BBIPa)KaTh OJTHU €IMHULIBI U3MEPEHUs JJIMHBI Yepe3 IpyrHe.

Haxonuts, ncnonb3ys 4epTéXHbIE MHCTPYMEHTBI, PACCTOSIHUA: MEXJy IBYMS TOYKaMH, OT TOUKH IO
MPSIMOM, JNTMHY IIyTH Ha KBaJAPAaTHON CETKE

Bbraucnare miomaas (GUryp, COCTaBICHHBIX U3 IMPSIMOYTOJbHHKOB, HCIOJIb30BaTh pa3OuMeHHE Ha
MPSIMOYTOJIbHUKY, HAa paBHbIE (UTYPHI, JOCTpauBaHHE O MPSAMOYTOJIbHHKA; IMOJB30BAaThCS OCHOBHBIMU
€IMHHULIAMU U3MEPEHMS IUIOIAAN; BBIPAKaTh OJIHU €IMHULIBI U3MEPEHNUS TUIOIIAIN Yepe3 APYyTHE.

PacrioznaBate Ha MOZAENAX M H300paKEHUSX MUPAMHIy, KOHYC, UWIMHJIpP, HUCIOJIb30BaTh
TEPMUHOJIOTHIO: BepIlIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

MonennpoBaTh H3yUYEHHbIE TPOCTPAHCTBEHHbIE (DUTYPHI (M3 OyMaru, MpOBOJIOKHU, IJIACTHIIMHA U JIP.);
n300pakaTh Ha KJeT4aToil Oymare.

Boraucnare 00bEM MpsIMOYTOJIBHOTO MapajuieNienunena, Kyoa, mojib30BaTbcs OCHOBHBIMU €TMHUIIAMU
U3MepeHus 00bEMA; BBIPAXKaTh OJHU €IMHUIIBI U3MEpPEHUs 00BbEMa Yepes Ipyrue.

Pematp Hec0XKHBIE 33/1a4 Ha HAX0K/IEHUE T€OMETPUUECKUX BEJTMUHH B IIPAKTUUECKUX CUTYaLUAX.



Conep:kanue y4e0HOro Kypca
S KJIace

HarypaabHble 4nc/ia 4 HyJIb

HarypanbHoe uncino. Pag HaTypanbHBIX YUCE.

Uucno 0. M3o0paxeHne HaTypaIbHBIX YMCENT TOYKAMH Ha KOOPIMHATHOM JTyde.

[To3unmoHHas cucTeMa CYMCICHMS. PUMCKas HyMmepalus Kak MpPUMEp HEMO3UIIMOHHOW CHUCTEMBI
CUMCJICHHUS. ASCATUYHAS CUCTEMa CUHCIICHHS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHWE HATypaJbHBIX YHCEN C HYJEM. CIOCOOBI CpaBHECHMSI.
OxkpyriieHue HaTypaJIbHbIX YHCE.

CrnokeHue HaTypallbHBIX YHCEIT; CBOMCTBO HYJIS NP CIOKCHWH. BhIunTaHue Kak JAeicTBre, 00paTHOE
CJIIOKCHUI0. Y MHOKEHHE HATypaJbHbIX YKCEN; CBOWCTBA HYJIS M €AUHULBI [IPU YMHOKECHUU. [leeHne Kak
neicTBue, obpaTHOe YMHOXEHHI0. KOMIOHEHTH NEUCTBUH, CBSA3b MEXIy HUMHU. [IpoBepka pesyibTaTta
apudmernueckoro nedcTBus. [lepemecTuTeTbHOC M COYETATEIHLHOE CBOWCTBA CIOXKCHHS M YMHOXKCHHS,
pacrnpeeuTeIbHOe CBOMCTBO YMHOKEHUSI OTHOCUTEIBLHO CII0KEHUS.

Wcnons3oBanne OykB Uil  O0O3HAUEHWs HEM3BECTHBIX KOMIIOHEHT ¥ 3allliCH  CBOKCTB
apu(pMETUYECKHUX JCHCTBUMN.

JlenuTenu v KpaTHbIE YHCIIA, PA3JIOKEHUE HA MHOKUTEIH. J{eJIeHHE C OCTaTKOM.

Crenenb ¢ HaTypaJlbHBIM [IOKA3aTEIEM. 3aIIMCh YUCIIA B BUJIE CYMMBI Pa3psiAHBIX CIAraeMbIX.

UucnoBoe BbIpakeHUE. BpryncieHne 3HAYEHUN YHCIOBBIX BBIPAKEHUH; MOPSJAOK BBINOJIHEHUS
JEHCTBUI. UCTIOJb30BAHUE MIPU BHIYMCIICHUAX MEPEMECTUTEILHOIO U COYETATEIbHOI'O CBOMCTBA CI0KEHUS U
YMHOKEHUS, PaCIIPEACIUTEILHOIO CBOMCTBO YMHOKEHHSI OTHOCUTEIBHO CIOKECHUS.

Apoon
[Ipencrasienue o Apodu Kak crocode 3anucy YacTu BenuunHbl. OObIKHOBeHHBIE Apodu. [IpaBuiibHbIe

U HempaBwibHbIE OpoOu. CMmemanHas ApoOb; MPEACTAaBICHUE CMEIIAHHOW JpoOu B BUJE HENPaBWIbHOU
IpoOu M BBIACICHHME LIEJIOM YacTW 4Hucla U3 HENpaBWIBHOW JpoOU. M300pakeHHe ApoOeil Toukamu Ha
KoopauHaTHOM Jiyde. OcHOBHOE cBoicTBO npobu. Coxpamienue npobeil. Ilpusenenue npobu K HOBOMY
3HameHareno. CpaBHeHHE ApoOeil.

CrnoxxeHue u BbIUMTaHHE JpoOed. YMHOXKEHHE U JeleHHe Ipo0Oeil; B3auMHO-OOpaTHBIE IpOOH.
HaxoxneHne 4acTu 1esnoro M eioro 1o €ro 4acTH.

Hecstuunast 3amuchk ApooOeit. [lpencraBienue npecaTudyHod napoObu B BHUJIE OOBIKHOBEHHOM.
N300pakeHue NecaTHYHbBIX Apo0eil ToukaMu Ha KOOpAWHATHOH npsiMoii. CpaBHEHHE AECATUYHBIX IPOOEH.

Apudmernueckue IeHCTBUS ¢ JECATUUHBIMU JIpo0siMu. OKpyIyieHHEe AECATUYHBIX Apo0eii.

Penienne TeKCTOBBIX 3aa4

Pemmenne TekCTOBBIX 3a/1a4 apu(PMETHUYECKUM CIIOCOOOM pellIeHre JOTHYEeCKUX 3a/1ad. Pemienue 3agau
nepedopoM BceX BO3MOXKHBIX BapuaHTOB. Vicronb30BaHue pu penieHuu 3aa4 TaOIuIl U CXEM.

Pemenne 3amau, coaepkamux 3aBUCUMOCTHM, CBS3BIBAIOIIME BEIWYUHBL: CKOPOCTh, BpEMH,
paccTostHue; IeHa, KOJUYECTBO, CTOMMOCTh. EJXMHUIIBI M3MEpeHus: Macchl, 00bEMa, IIEHBI;, PACCTOSHUS,
BPEMEHU, CKOPOCTHU. CBA3b MEXIY €AMHULIAMHU U3MEPEHUS KAk 0N BETUYUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienre qaHHBIX B BUIE TAOIUIl, CTOIOYATHIX TUATPAMM.

Harusanas reomerpus

HarJIsiIHbIe MPEJICTaBICHUs O QUTypax Ha MJIOCKOCTH: TOYKA, MpsMasi, OTPE30K, JIyd, Yroj, JJOMaHas,
MHOT'OYT'OJIbHUK, OKPY2KHOCTb, KpyT. YT0oJI. IIpsAMOH, OCTpBIN, TyNIOW U pa3BEPHYTHIM YIJIBL.

JlnuHa oOTpe3Ka, METPUYECKHE €IWHMIBI JUIMHBL. J[JIMHA JIOMaHOM, NEPUMETP MHOTOYTOJIBHHUKA.
N3mepenne 1 noCTpOCHHUE YIUIOB € ITOMOILBIO TPAHCIIOPTUPA.

Harnsguele npencraBienuss o ¢purypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIbHUK, KBaJpaT;
TPEYTOJIbHUK, O PaBEHCTBE (pUTyp.

N3o6paxxenune ¢uryp, B TOM uyucie Ha kierdatoid Oymare. Iloctpoenue koHpurypanuii u3 yacrei
MPSIMOM, OKPYXKHOCTH Ha HEJIMHOBAHHOW M KJIeTYaTOM Oymare. MCIIOJIb30BaHWE CBOWCTB CTOPOH M YIJIOB
IPSIMOYTOJIbHMKA, KBaJpaTa.

[Inomane npsIMOYTONIBHUKA U MHOTOYT'OJIbHUKOB, COCTABJIICHHBIX U3 IMPSIMOYTOJIBHUKOB, B TOM YHCIIE



¢buryp, n300pakEHHBIX Ha KJIeT4aTol Oymare. EquHUITBI n3MepeHus TI0MAIH.

Harnsiiaele mpeacTaBiaeHus O MPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIBHBIN Mapajuienenumnes, Kyo,
MHOTOrpaHHuKu. M3o00pakeHne mnpocTelInX MHOrOrpaHHUKOB. Pa3BépTku kyba M mapansenenurnena.
Co3znanue Mojieneil MHOTOTpaHHUKOB (U3 OyMaru, MpOBOJIOKH, MIACTUIIMHA U Jp.).

O6BEM PSIMOYTOIBHOTO Napajuiesienunena, Kyoa. e IMHULIBI U3MEpeHUs 00bEMa.

6 KJIacc

HartypaabHble yncia

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMU HATYpaJbHBIMH YHCIAMH. YHCIOBBIE BBIPAXKECHHUS,
MOPAJIOK JIeUCTBUM, MCIONIb30BaHHE CKOOOK. Vcrosib30BaHME NpPU BBIUMCICHHUSIX HEPEMECTHUTENBHOTO U
COUETATEILHOTO CBOMCTB CIIOKEHUSI W YMHOXKEHHS, PACIPEICIUTEIIbBHOTO CBOMCTBA YMHOXKEHMUS
OTHOCHUTEJIBHO ClIOkeHUs. OKpyTJIEHHE HaTypaJIbHbBIX YHCE.

Jlenutenn W KpaTHBIE 4YWCIa; HAMOONBINIWK OOIIMI AENUTEeNlb W HaWMEHbIIee O0IIee KpaTHOE.
[Ipoctele u cocTtaBHble uucia. Pa3noxeHue uucina HAa OPOCTbIE MHOXKUTENU. [lenumMocTh CymMMBbl U
npousBenenus. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom.

Apoon
OOblkHOBeHHasi JIpoOb, OCHOBHOE CBOMCTBO JApoOu, cokpamieHue npoOeil. CpaBHeHHE H

ynopsiiounBanue ApoOeil. PemieHue 3amad Ha HaXOXKIEHME 4YacTH OT LEJIOr0 M LEJIOro IO €ro YacTH.
JlpoGHOe 4Kcio Kak pe3ynbraT AeieHus. [lpeacraBienne aecaTHUHON 1podu BUae 0OBIKHOBEHHON Ipodu 1
BO3MOYKHOCTh TIPEJICTABIICHUS] OOBIKHOBEHHOW MApoOM B BHJE JeCATUYHOH. Jlecsituunble npodu u
MeTpuyeckas cucreMa mep. ApudMeTrueckue JEHCTBHS M YHUCIOBBIE BBIPAKEHHUS ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMU IPOOSIMHU.

OtHowenue. [leneHue B JaHHOM OTHomIeHuH. MacmTal, nponopuus. IIpumenenue npomnopuuii npu
pellIeHnN 3a1ad4.

[Tonsatue npoueHTa. BorunciaeHre MpoLueHTa OT BEIUYHUHBI U BEJIMYUHBI 110 €€ MPOLIEHTY. BBIPAXKCHUE
MIPOLIEHTOB JIECATUYHBIMU ApoOsiMu. PemieHue 3agad Ha NpOLEHTHL. BbIpa’keHUE OTHOIIEHUS BEIUYMH B
MIPOLICHTAX.

[TonoxurenpHbIE U OTPULIATEIIBHBIE YUCIIA

[TonoxurenpHble W OTpULATENbHbIE yucna. lLlenble yucma. Moaynbs 4uciia, reoMeTpudecKas
MHTEepIpeTanus MoayJis yucia. M3o0paxenue uncen Ha KOOpAUHATHON NpsAMOM. UKCIOBBIE TPOMEXKYTKH.
CpaBHeHue yucen. apupMeTnyeckre AeUCTBHS € TOJI0KHUTEIbHBIMUA U OTPULIATEIbHBIMU YUCIIAMH.

[IpsimoyronbHast cucreMa KOOpAMHAT Ha II0CKOCTH. KoopanHaTel TOUKM Ha MJIOCKOCTH, adcuucca U
opauHat. [Toctpoenue Touek u GUryp Ha KOOPIUHATHOM MIIOCKOCTH.

BykBeHHBIC BbIpaKeHHA

[Ipumenenue OyKkB [ 3aldCH MaTeMaTHYECKMX BbIpAKEHUH U mpennoxkeHuil. CpoiicTBa
apupMeTHyecKuX AeWcTBUN. ByKkBeHHbIe BBIpaXXEHHS M YHCIIOBBIE MOJCTAaHOBKU. ByKBEHHbIE paBEHCTBA,
HAaxO0KJICHNE HEW3BECTHOTO KOMITOHEHTa. DopMysibl mepuMeTpa M IUIOMAAN NPSIMOYIOJbHUKA, KBaapara,
o0bEMa mapasuienenumneaa u Kyoa.

Pemrenne TekcTOBBIX 33714

Pemienne TEeKCTOBBIX 3a7ay apu(METHUECKHUM CIIOCOOOM. pElIeHHE JIOTMYeCKUX 3ajnad. Perenue
3aj1a4 epebopoM BceX BO3MOXKHBIX BapUaHTOB.

Pemenne 3amad, coaepKalux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIMYMHBI. CKOPOCTb, BpeEMH,
paccTtosiHue; 1eHa, KOJIWYECTBO, CTOMMOCTh; IMPOU3BOJIUTENILHOCTb, BpeMs, 00bEM palboThl. Enunuisi
U3MEpPEHUS: MacChl, CTOUMOCTH; PAcCTOSIHUS, BPEMEHHU, CKOPOCTU. CBS3b MEXAy €IMHHULAMU H3MEPEHMS
KaXJ0¥ BEJTUYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHEM, IIPONOPLUOHAIBHOCTBIO BEIUYUH, IIPOLICHTAMHY,
pellIeHrne OCHOBHBIX 3aJ]a4 Ha ApoOu U TPOIEHTHI.

OneHka W TpUKUIKA, OKpyrieHue pesyibTara. CocTaBieHHe OyKBEHHBIX BBIPQKEHHUI 10 YCIOBHUIO
3a/1a4n.

[IpencraBnenue JaHHBIX € MOMOILBIO Tabmul u auarpamM. Cronbyarele JUarpaMMbl: YTEHHE U
IIOCTpOeHUE. UTeHHE KPYrOBBIX AUarpaMM.



Harasianasi reomeTpust

Harnsinneie npeacraBienus o purypax Ha INIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, Ty, Yroj, JIOMaHasl,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnosnoxeHue AByX IMPSIMBIX Ha IUIOCKOCTH, MapaulesIbHbIE IPSMbIC, IEPICHIUKYIISPHbBIE
npsmble. M3MepeHue pacCTOSHUM: MEXAy ABYMsl TOYKAaMH, OT TOYKHM 0 IPSAMOM; JUIMHA MapuipyTa Ha
KBaJPaTHOM CETKE.

W3mepenune u noCcTpoeHUe yIiioB C MOMOIIBIO TPAHCIOPTUPA. BUABI TPEyTrOIBHUKOB: OCTPOYTOJIBHBIH,
NPSIMOYTOJIbHBIN, TYMOYTOJNbHBIN;, PaBHOOEIPEHHBIH, PaBHOCTOPOHHHUH. YeThIpEXYTOIbHHUK, MPUMEPHI
YETBIPEXYTOJBbHUKOB. [IpAMOYroiapHUK, KBaJpaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH, YTIJIOB, IHArOHAaJlCH.
n300pakeHNe TeOMETPUUECKUX (UTyp Ha HEITMHOBAaHHOW Oymare ¢ HMCHOJb30BAaHMEM LMPKYJIS, JTHHEHKH,
yroJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kierdaroil Gymare.

[lepumerp MHoOroyrosnpuuka. Ilonarue tuomaau QUIYpHl; EIUHHUIBI W3MEPEHUS IUIOIIAMIH.
[TpubnnxéHHoe u3MepeHue IUIoWEAaAu (Guryp, B TOM 4McCiIe Ha KBajpaTHoW cerke. I[IpubmmkénHoe
HU3MEPEHUE JIMHBI OKPYKHOCTH, IIJIOIIAIN KPyTa.

CHMMeTpHsI: HEeHTPAIbHAs, 0OceBasi U 3epKajibHasi cuMMeTpun. [locTpoeHne cHMMeTPUYHBIX (uryp.

Harnsimaeie mpenctaBieHHss O TPOCTPAHCTBEHHBIX (urypax: mnapamienenunen, KyO, mpusma,
nUpaMuia, KOHyC, IUIUHAP, map u cepa. M3o0pakeHue npocTpaHcTBeHHbIX Guryp. [lpumepsl pazBépTok
MHOTOTPAaHHHUKOB, NWJIMHIAPA M KOHyCa. CO3[JaHHE MOJEJeH NpPOCTPaHCTBEHHBIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, MacTuinuHa u ap). [lonsrue o6béma; eauHUIbI H3MepeHust 00bEMa. OObEM MPSIMOYTOIBLHOTO

napajuienenumnena, Kyoa.

5 knacc (170 4.)

TemaTnueckoe niianHnpoBanue (1Mo rogam o0y4eHus )

HaszBanue pa3nena
(TeMBI) Kypca
(4McJI0 YacoB)

OcHoBHOE coaepKkaHue

OcHoBHbBIE BHUbI 1€eATCIBHOCTH oﬁyqalonmxcn

Hamypanvnosie uucna.
Heticmeusic
HAMypanibHbIMU
yucaamu (43 u)

Hecatuunas cuctema
CUMCIICHUS.

Psan HaTypanbHbIX
qHCell.

HartypanbHbiii psif.
Yuciio 0.
HarypasbHble ynciia Ha
KOOpPJAMHATHOU MPSIMOH.
CpaBHeHue,
OKpYTJICHHUE
HaTypaJIbHbIX YHCEI.
Apudmernueckue
JIEUCTBUS C
HaTypaJIbHBIMHU
YHCIaMHU.

CaoiicTBa HYIS IPU
CJIO)KEHHUH U
YMHOKEHHWH, CBOMCTBa
€IMHUIIBI TIPA
YMHOXKEHHH.
[IepemecTurensHoe U
CcOoYeTaTeIbHOE
CBOMCTBA CJIOKEHUS U
YMHOKEHHS,
pacrpeaenuTeabHoe
CBOMCTBO YMHOKEHHUSI.
Jlenurenu u KpaTHbIe
4Hcia, pa3aokKeHne

Uurarh, 3amMCHIBaTh, CPAaBHUBATh HATypaJbHbBIC YHCIA;
npejjaratb U OOCYXK/JaTh CIIOCOOBI YIIOPSIOYMBAHUS YHCEN.
H300pakaTh KOOpPAWHATHYIO TIPSIMYIO, OTMedaTh 4YHCIa
TOYKaMH  Ha  KOOPJAMHATHOW  NpPSAMOH,  HaXOIHUTh
KOOPJHWHATHI TOYKH.

HccnenoBate cBoiicTBa HaTypaibHOTO psiaa, aucen 0 u 1
MpU CIOKEHUH W YMHOXXEHUH. Vcronbp3oBaTh NpaBUio
OKpYTJICHUSI HATYPAJIbHBIX YHCEIL.

BrimonHATe apudMeTHyecKre NEeWCTBHS C HaTypajJbHBIMU
YHCJIaMU, BBIYHUCIISITh 3HAYCHUSI YUCIOBBIX BBIPAXKCHHH CO
cKoOKamMH U 0e3 CKOOOK.

3anuceiBaTh MNPOMU3BEICHHWE B BHJE CTEICHU, YUTATh
CTETICHH,  HCTIOJb30BaTh  TEPMHHOJOTHIO  (OCHOBaHHE,
IOKa3aTesb), BEIYUCIATh 3HAUYCHUSI CTEIEHEH.

BBITIONHATE NPUKUAKY M OLEHKY 3HAYCHUNW YHMCIOBBIX
BBIPQKECHUM, Mpejyiarath U NPUMEHSTh MPUEMBI MPOBEPKU
BBIYMCJICHUU.

Ucnonp3oBaTh NOpH  BBIYUCICHUSX NEPEMECTHUTENBHOE U
coueTraTebHOE  CBOWCTBAa  CIIOKEHWUSI W yMHOXCHHS,
pacnpenenuTenbHOe CBOMCTBO YMHOXEHHUS;, (OpMyITUPOBATH
M TPUMEHSITH  IpaBujla  OpeoO0pa3oBaHMUsl  UYHMCIOBBIX
BBIPDQXEHUH  HAa  OCHOBE  CBOMCTB  apHU(METHYECKHUX
JICACTBUI.

HccnenoBaTh YMCIOBBIE 3aKOHOMEPHOCTH, BBIABHTATh M
00OCHOBBIBAaTb TUIIOTE3BI, HOPMYIHPOBATH OOOOIIECHHS U BHIBOIBI
10 pe3yJIbTaTaM IPOBEAEHHOTO UCCICIOBAHMS.

dopmMynUpOBaTh OINPENEICHUs IEIUTENsI W KPaTHOTrO,
Ha3blBaTh JICJIUTEJIM M KpaTHbIe 4YHCJa, pacro3HaBaTh




quciia Ha MHOKHUTEIIH.
JleneHune ¢ 0OCTaTKOM.
IIpocTrie u cocTaBHbBIC
quca.

IIpuzHaku 1eaumMocTu
Ha 2, 5,10, 3, 9.
CreneHsb ¢
HAaTypaIbHBIM
oKas3aTejieM.
YucnoBble BBIPAXKCHUS;
MOPSIZIOK AeHCTBUHA.
Perntenne TeKCTOBBIX
3ajJa4 Ha BCe
apupMeTHIECKHUE
JOCUCTBHS, HA IBHKCHHE
U TIOKYTIKHU

MPOCThIC U COCTaBHBIC YHUCIA; (POPMYIUPOBATH U TPUMECHSITH
MPHU3HAKHU JeJIMMOCTH Ha 2, 3, 5, 9, 10; npuMeHSTh allrOPUTM
Pa3OKEHUSI YHCJIa Ha TMPOCThIC MHOMXHUTEIU, HaXOIUTh
OCTaTKH OT JICJICHUS M HEMOJHOE YacTHOE.

PacroznoBath MCTHHHBIE W JIOKHBIC BBICKA3BIBAHUS O
HaTypaJdbHbBIX quciax, OpPpUBOOUTH OPpUMECPLI u
KOHTPpOPUMECPBI, CTPOUTH BbICKA3bIBAHUSA U OTPpHULIAHUSA

BBICKA3bIBAHUM O CBOMICTBax HATypaJIbHbIX YHUCEI.

KoHcTpynpoBaTh MaTeMaTHYECKUE TPEAJIOKEHUS C MTOMOIIBIO
CBSI30K «W», KHJIW», «ECIH..., TO...».

Pemate TekcToBBIC 3amadu apuPMETHICSCKHM CIIOCOOOM,
HCIIOJIb30BaTh 3aBUCUMOCTH MEXIAy BEIMYWHAMHU (CKOPOCTH,
BpeMsi, pacCTOSIHUE; II€Ha, KOJIMYSCTBO, CTOUMOCTh U JIp.):
aHAJIN3UPOBATH u OCMBICIINBATh TEKCT 3a/1a4y,
nepeopMynTupoBaTh  yCIOBHE, HW3BJIEKaTh HEOOXOIUMEIS
JIaHHbIC, YCTAHABJIMUBATh 3aBUCHUMOCTHU MEXJY BEIWYHUHAMH,
CTPOUTH JTOTHYCSCKYIO ISTIOYKY PACCYKJICHUM.

MopgenupoBaTh XOJ pEUICHWUS 3adadd C ITOMOIIBIO
pYCYHKa, CXEeMBbI, TaOIUIIHI.

[IpuBoauTh, pa3dupaTh, OLIEHUBATH pa3IMYHbIC PEIICHUS,
3aIMcy PEIIeHNIl TeKCTOBBIX 3aj1ad.

Kputuuecku  ouneHuUBaTh  IOJIYyYEHHBIN
OCYIIISCTBIISITH ~ CAMOKOHTPOJIb,  IIPOBEPSs
COOTBETCTBHE YCIIOBHIO, HAXOJIUTh OLIHUOKHU.

Pemrate 3a/maum ¢ moMonipio repedopa BCceX BO3MOKHBIX

pe3yabTar,
OTBET Ha

BapHaHTOB.
Haenaonan Touxa, ipsimMas, PacnoznaBate Ha  dYepTexaX, pHCyHKaX, OIIMCHIBATH,
eeomempusi. Jlunuu OTPE30K, JIyY. HWCTIONB3Yysl TEPMUHOJIOTHIO, H HW300pa)kaTh C TOMOIIBIO

Ha naockocmu (12 u)

Jlomanas.

N3mepenue mimHbl
OTpe3Ka, METPUUECKHE
€IMHULIBI U3MEPEHUS
JUTUHBI.

OKpy>XHOCTb U KPYT.
[IpakTuueckas pabora
«IToctpoenue y3opa u3
OKPY>KHOCTEN.

Yroun. IIpsamoi,
OCTpBIH, TYIOI U
pa3BEPHYTHIN YTIIBIL.
HN3mepeHue yrios.
[IpakTuueckas pabora
«ITocTpoeHue yrinos»

4epTEXHBIX HHCTPYMEHTOB: TOYKY, IPsAMYIO, OTPE30K, JIyd,
yroj, JOMaHyl0, OKPY>KHOCTb.

Pacrio3snaBath, NPUBOOWUTH NPHUMEPEl OOBEKTOB PEAITBLHOTO
MHUpa, UMEIMMX (PopMy H3YUEHHBIX (GUTYpP, OICHUBATH HX
JIMHENHbIE Pa3MEPHI.

Hcnonbs3oBaTh JIMHEHKY U TPAaHCHOPTUP KaK HMHCTPYMEHTBI
JUIsL TIOCTPOCHHUS M M3MEPEHUs: HU3MEpSATh JIMHY OTpE3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOW JJIUHBI, YTOJ,
3aJIaHHOM BEJIWYMHBI, OTKJIAJbIBaTh LUPKYJIEM paBHbIE OTPE3KH,
CTPOUTH OKPY>KHOCTH 3aJIaHHOTO pajuyca.

H300paxkaTe KOHGUTypamuyd TeOMETPUYECKUX (UTYp U3
OTPE3KOB, OKPYKHOCTEM, HX YacTed Ha HEJIMHOBAHHOW WU
KJeTtyatoii Oymare; TIpemiarath, ONHNCHIBAaTH H OOCYXKIaTh
CIIOCOOBI, AITOPUTMBI TOCTPOCHMUSI.

Pacnio3naBaTh 1 n300pakaTh Ha HEJIWHOBAHHOW W KJIETYATOU
OyMare mOpsIMOHW, OCTpBIA, TYNOH, pa3BEPHYTHIA  YIJIBL;
CpPaBHUBATH YTJIBL.

BpraucnaTe IIUHBI OTPE3KOB, JTIOMaHBIX.

IToHuMaTh ¥ UCNIOIB30BATH MIPHU PELIECHUH 3a]a4:

- 3aBUCUMOCTH MEXJAY €IMHULIAMU METPUUYECKONH CHUCTEMBbI
MEp,

- 3HAaKOMHUTBCSI C HEMETPUUECKUMHU CUCTEMaMHU Mep;
BBIPaXXaTh JUIMHY B PA3JIUUYHBIX €IMHULIAX U3MEPEHUS.
HccnenoBate ¢urypsl u  KOH(UTYpaUuH, HCHOJB3YsSI

UG POBBIC PECYPCHI.

ObwvikHosenHble Opoou

(48 u)

HpoOs. IlpaBuibHBIC U
HEeTIpaBUIBHBIC IPOOH.
OCHOBHOE CBOMCTBO
apobu.

CpaBHeHUE JIpOOEHi.
CroxxeHue u
BBLIYUTAHUE
OOBIKHOBEHHBIX

MopnenupoBaTth B rpaduUuecKoi, IpeamMeTHol ¢opme, ¢
TMOMOIIBIO KOMITBIOTEpA MOHSITHSI U CBOMCTBA, CBSI3aHHBIC C
OOBIKHOBEHHOU HPOOKIO.

YuTtaTh W 3alUChIBAaTh, CPaBHUBATh OOBIKHOBEHHBIC
apoOu, mpeaaratb, 000OCHOBBIBATh U OOCYKIaTh CITOCOOBI
YIIOPSIAOYUBAHUS IPOOCH.

N306paxkath OOBIKHOBEHHBIC
KOOPJAMHATHON TPsIMOMH;

apobu ToYkaMu Ha
HWCMOJIb30BAaTh KOOPJAUHATHYIO




apo0Oeii.

Cwmenra"gHas 1po0b.
YMHOXEHUE U
JICJICHUE
OOBIKHOBEHHBIX
npoOeii; B3auMHO-
obGpatHbIe n1pobu.
Pemenune TekcToBBIX
3aja4, CoJIep>KaIux
apobu.

OcHOBHBIC 3a/1a91 Ha
aopoow.

I[Ipumenenue OykB
JUIST 3aITUCH
MaTeMaTHYSCKUX
BBIPAKECHUU U
PEUI0KEHUN

MPSIMYIO JUTSI CpaBHEHUS IpOOei.

dopmynHupoBaTh, 3alUChIBAaTh C IMOMOIIBIO OyKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOW NIPOOH; MCIIOJIB30BAThH
OCHOBHOE CBOWMCTBO ApOOHW IJIsI COKpamieHus IpoOeit u
MIPUBEICHUS IPOOH K HOBOMY 3HAMEHATEJIO.

IlpencraBnsate CMEIIaHHYIO IpoOb B BHUJIC
HEMpPaBUJIBLHON © BBIACHITH M[EJIYI0 4YacTh 4YHCIIa U3
HEIIpaBUJIbHON OpoOu. BrImomHsaTe apudmerudeckue
JICUCTBUSL C OOBIKHOBEHHBIMU JPOOSMH; IIPUMECHSTH
CBOMCTBa apupMeTHISCKUX JAeNCTBUM ISt
parMoHaIn3aIlii BEIYUCIICHUH.

BeimomHSTE  TPUKHMAKY W OIIEHKY  pe3yjabTara

BBIUYUCIICHUH; TIpeUiaraTh U IIPUMEHSTh MIPUEMBI IIPOBEPKU
BeIUHCIICHUN. [IpoBOANTE MCClIeqoBaHUsI CBOWCTB ApOOCi,
onupasicCh HA YHUCIOBBIE DKCIIEPUMEHTHI (B TOM HYHCJE C
MOMOIIBIO KOMITBIOTEPA).

Pacno3naBaTth UCTUHHBIE U JIOXXHBIC BBICKA3bIBAHUS O
Ipo0siX, TIPUBOJIUTH TPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSI U OTPULIAHUS BHICKA3bIBAHU M.

Pemarte TekcTOBBIC 3amauM, coAepiKaliue ApoOHBIC
JaHHbIC, U 3aJla4l HA HAXO0XKJIEHHUE YaCTH LEJIOr0 U LIEJTIOro
O €ro 4YacTH; BBISIBISITh UX CXOJCTBA U PA3JINYUS.

MopaenupoBaTh XOJ1 pEIIeHHs 3aJjadyd C [OMOIIBIO
PUCYHKa, CXeMBbI, TaAOJIUIIHI.

IlpuBoanTh,  pa3duparh, OICHUBATH
pelieHus, 3aUCH PEIICHUI TEKCTOBBIX 3a71a4.

Kputnyecku oreHuBaTh IIOJIyYEHHBIH
OCYLIECTBISITH CAMOKOHTpPOJb, HPOBEPsisi OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOIUTh OITHOKMH.
KoncTtpyupoBath MaTeMaTHU4YeCKHE  NPEJIOKEHUS  C
TOMOTIBIO CBSI30K «HEKOTOPHIN, «ITF0O00I.

Pacnio3naBaTh HMCTUHHBIE U JOXXHBIC BBICKA3bIBAHUS O
MHOT'OYTOJIbHUKAX, OPUBOJUTH OpUMEPHI u
KOHTpIpUMeEphl. McciaenoBaTh 3aBUCUMOCTH  ILIOIIAANA
KBaJpaTa OT JJIUHBI €0 CTOPOHHI.

Hcnonb3oBaTh CBOMCTBA KBaJApaTHOM CETKH IS
nmocrpoeHusi (Quryp; paszbuBaTh NOPSIMOYTOJIBHUK Ha
KBaJIpaThl, TPEYrOJbHUKH, COCTaBISTh (UTYPBI U3
KBaJIPaTOB U MNPSIMOYTrOJIbHUKOB U HAXOJUTh UX MJIOLIAAb,
pa3buBath GUrypbl Ha MNPSIMOYTOJbHUKHM U KBaJIpaThl W
HaXOJAUTh UX ILIOIIA/Ib.

BripaxxaTp  BeJIMYMHY ~ [JIOLIAAM B PAa3JIMYHBIX
eIUHUIIAX H3MEPEHUS METPUUECKON CHCTEeMBI Mep,
NOHUMAaTh ©  HCHOJB30BAaTh  3aBUCHMOCTH  MEXIY
METPUUYECKUMHU €IUHUIIAMHU U3MEPEHUS TUIOIIAIH.

3HAKOMUTHCS C IIPUMEPAMU NPUMEHEHUS IUIOIIAAU U
nepuMeTpa B MPAKTHUYSCKUX CUTYaITHIX.

Pemarte 3amauud U3 peanbHOU >KU3HU, IpeiiaraTb U
o0CyX1aTh pa3JIWuvYHBIC CIIOCOOBI PEIIICHUS 3a/1a4.

pa3ianyHbIC

pe3yabTar,

Haensonas
eeomempus.
Mmnozoyzonvruku

(10 4)

MHOroyrojabHHUKH.
YeThIpEXYTrOJbHUK,
OpsIMOYTOJIbHUK,
KBajgpar.
IMpakTrueckas padora
«ITocTpoenune
MNpPsSIMOYTOJIBHUKA C
3aJaHHBIMU
CTOpPOHAaMH Ha
HEJIMHOBAaHHOU
Oymare.

OnuceIBaTh, UCIOJB3Ys] TEPMHUHOJIOTHIO, U300pakaTh C
NOMONIBIO YEPTEKHBIX HHCTPYMEHTOB HW OT PYKH,
MOJIEJIUPOBATh U3 OyMaru MHOTOYTOJILHUKH.

IlpuBoauTe mnpuMepsl OOBEKTOB PEAJTBHOTO MHpAa,
uMernmx (GopMy MHOTOYTroJbHHUKA, HOPSIMOYTOJILHUKA,
KBaJipaTa, TpPEYroJbHHUKA, OLEHUBATh UWX JIMHEUHBbIE
pa3Mepsl. Beraucasrs: nepuMeTp TpEeyroJIbHUKA,
OpsIMOYTOJILHUKA, MHOTI'OYTOJIBHHUKA; IIomaab
IpsIMOYTOJILHAKA, KBagpaTa.

HN3o0paxkaTb  OCTpPOYTOJbHBIE,
TYHOYTOJbHBIE TPECYTOJIBLHUKH.

OpsAMOYTOJIbHBIC nu




TpeyroabHUK.
ITnomans 1 nepuMeTp
OpsIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
OpsIMOYTOJILHUKOB,
€IUHUIBI U3MEPEHUS
MJIOLLIAH.

IlepumeTtp
MHOTI'OYT'OJIbHUKA.

CTpouTh Ha HEJIWHOBAHHOW W KJIeT4aToW Oymare
KBagpaT ¥ TMNPSIMOYTOJbHHUK C 3aJaHHBIMHA JIITHHAMHU
cropoH. HccrnemoBate  cBOlicTBa  NOPSIMOYTOJILHUKA,
KBaJipaTta MyTEM dKCIIEPUMEHTA, HAOIIOASHUs, N3MEPEHHUS,
MOJEITUPOBAaHMUs; CpaBHUBATh CBOWCTBa KBajpara U
npssiMoyrojibHuKa. KoOHCTpyupoBaTh  MaTeMaTHYECKHUE
MPEJIOKEHUSI C  TOMOIIBKD  CBS30K  «HEKOTOPBIN,
«ITIO00T.

Pacrnio3HaBaTh MCTUHHBIC W JIOKHBIC BBICKA3bIBAHUS O
MHOT'OYTOJILHUKAX, OPUBOIUTH OpUMepPHI u
KOHTpOpuMepbl. HcciaemoBaTh 3aBUCHMOCTH  IUIOMIAAHA
KBaJipaTa OT JJIUHBI €r0 CTOPOHBI.

Wcnonp3oBaTh CBOWCTBA KBaJApPaTHOW CETKU  JJIs
nocTtpoeHuss ¢Guryp; pasbuBatb NOPSIMOYTOJIFHUK Ha
KBaZ[paThl, TPEYTrOJbHUKH, COCTAaBISATh (UTYPHI U3
KBaJpaTOB U MPSIMOYT'OJILHUKOB U HaXOJWUTh UX IUIOIIAJb,
pa3buBath (GUrypbl Ha NPSIMOYTOJILHUKH W KBaJpaThbl U
HaXOJIUTh UX TLIOMIAb.

BpipakaTh BEJIHYMHY IUIONIAJH B Pa3jIUYHBIX CHUHHUIAX
W3MEPEHUST METPHYCCKOM CHCTEMBI MEp, IMOHHUMATh H
HUCIOJIb30BaTh 3aBUCUMOCTH MEXKTY METPUYCCKHUMH
eIMHHUIIAMH U3MEPEHUSI TUIOIIA A,

3HAKOMHUTBCS C MOPUMEpPaMH [IPUMEHEHUs IUIOMAAd U
repuMeTpa B MIPAKTHIECKUX CUTYAIIHIX.

PeniaTte 3aJa4d W3 pPeaJIbHOW >KW3HU, OpemiaraTe |
00CYKJIaTh pa3JIMYHbIC CIOCOOBI PEIIICHUS 3aJ1a49.

Jlecamuunvie Opoou
(38u)

JlecsiTuuHast 3anmch
npobeii.

CpaBHeHUE
JCCATHYHBIX JIPOOCH.
JeticTBus C
JECITHIHBIMU
Apo0sMu.
OkpyriieHue
JNECATHYHBIX JIPOOCH.
Pemienne TeKCTOBBIX
3aj1a4, COAePIKAITUX
napobu.

OcHOBHBIE 3212494 Ha
poomu.

[IpencTaBiaTh AECATHYHYIO IpOOb B BHAE OOBIKHOBEHHOM,
YATaTh MW 3aluChIBaTh, CPAaBHUBATH [ECSATHUYHBIC ApoOH,
npeanaratb, OOOCHOBBIBAaTH MW  OOCYXKIaTh  CHOCOOBI
YIIOPSIAOYMBaHUS JECATUIHBIX APOOCH.

H3ob6paxkath JIECATUIHBIS pobu
KOOPAWHATHOMU MPSIMOU.

BBIABIATE CXOJICTBA M pa3IUYHs NPaBHJI apuPMETHISCKUX
JIEUCTBUH C HaTypaJlbHBIMHU 4YHCIaMH M JIECATHYHBIMHU
poOsiMU, OOBSICHATH HUX.

BrimonuaTe apudmMeTndeckue ASUCTBUS C  JIECATHYHBIMHU
JIpOOsSIMU; BBITIOJHSATH NPUKUJKY W OIEHKY pe3ylibTara
BBIYMCIICHUM.

[IpuMensaTs cBolicTBa apUPMETHUYESCKUX JESUCTBUH IS
panroHaIM3allii BBIYUCICHUH.

[IpuMeHATs NpPaBUJIO OKPYIJIEHUS AECSITUYHBIX ApoOeii.
[IpoBoauTe HCCIEIOBAaHUS CBOMCTB JECATHUYHBIX JPpOOEii,
ONUpPAsICh Ha YHCIOBBIE OKCIIEPUMEHTHI (B TOM 4YHCIE C
IMIOMOIIBI0 KOMITBIOTEPA), BBIABUTATh THUIIOTE3bl U MPUBOJINTH
nX 00OCHOBaHUSI.

Pacnio3HaBaTh HWCTHHHBIE W JIOKHBIE BBICKA3BIBAHUS O
JIpO0sIX, TPUBOJUTH NPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPUIIAHUS BHICKA3bIBAHUH.

Pemate TekcTOBBIE 3amauM, coAepiKallHe ApOOHBIE
JIaHHBIC, ¥ Ha HaXOXXJEHHE YacTH IIEeJIOTO M IIeJIOr0 IO €ro
YacTH; BBIBJIATH UX CXOJICTBA U Pa3IUYUsL.

MopenupoBaTh X0 PpeIIeHHs 3adayd ¢
PHUCYHKA, CXEMBI, TaOJIHIIbI.

IIpuBoauTH, pa3zdbuparh, OLICHUBATH PA3JIMYHBIC PEIICHHUS,
3aMUCH PEUIEHUI TEeKCTOBBIX 3a]ay.

TOYKaMH Ha

IIOMOIIBIO

OnepupoBaTh  JAPOOHBIMHM  YHCJIaMH B  peajibHBIX
JKU3HEHHBIX CUTYyaINsX.

Kputuuecku  oueHUBaTh  IIONYYEHHBIM  pe3yJbTar,
OCYLIECTBJIATH  CAMOKOHTPOJIb, OPOBEPSAsI  OTBET  Ha

COOTBETCTBUE YCIOBUIO, HAXOAUTH OIINOKHU.
3HaKOMHTBCS C UICTOPUEH pa3BUTUA apU(PMETHKHU




Haenaonas
eeomempus. Tena u

Queypoie
npocmpancmee

Ow

MHororpaHHuKH.
WN3oOpaxenue
MHOTOTPaHHHKOB.
Mogenn
NPOCTPaHCTBEHHBIX
TeJl.

[IpssMoyronabpHBIN
mapajJieNnenumes, Kyo.
Pa3zBépTku kyOa u
mapajuiesienunesaa.
IIpakTrueckas padbora
«Pa3zBépTra Kybay.
O0BéM KyOa,
NPSIMOYTOJIBHOTO
napajuiesenunena.

Pacno3HaBate Ha 4YepTekax, PUCYHKax, B OKPYXKarolleM
Mupe NPsIMOYTOJIbHBIH napajuiesenuIen, KyO,
MHOTOTPaHHHUKH, ONHCHIBATH, HCIOIb3Ys] TEPMHHOIOTHIO,
OLICHMBATh JINHENHbIEC Pa3MEPHI.

IIpuBonuTh nOpuUMeEpsl OOBEKTOB
nMermux  GopMy  MHOTOTpaHHHKA,
napauiesenuresa, kyoa.

M3o6paxaTts Ky0 Ha KiieTdaTol Oymare.

HccnenoBars CBOMCTBa KyOa, NPsAMOYTOIBHOTO
nmapajuieJenuIiesa, MHOTOTPAaHHUKOB, HCIOIb3Ysl MOJEIH.
PacmioznaBate u  m300pakaTb  pa3BEPTKH Kyba ©
napaJsuiesenuIena.

MopenupoBaTe Ky0 ©W mnapajjeienuies w3 OyMaru u
MPOYHX MaTEPHAIOB, OOBSICHITH CITOCOO MOJICTHPOBAHHUS.

HaxoauTts u3smepeHnusi, BBIMUCIATH IJI0IIA1b IOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOIBHOTO napaienenuIenia;
HCCIEe0BaTh 3aBUCHUMOCTh 00BbEMa Kyba OT IJIMHBI €ro
pebpa, BEIIBUTATh 1 OOOCHOBBIBATH THIIOTE3Y.

HaGnronaTe 1 mpoBOOWTH aHAJOTUM MEXKIY MOHSITUSIMHU
mIomanau u o0béMma, TepuMeTpa W IUIOMIAAd MTOBEPXHOCTH.
Pacno3HaBaTe HMCTHHHBIE M JIOXKHBIE BBICKa3bIBaHUS O
MHOTOTpaHHHUKaX, MPUBOAUTH HPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUA U OTPpULIAHUA BBICKa3bIBAHUM.

Pemate 3ana4n U3 pearbHOM )XKU3HU.

peaJIbHOTO  MHpa,
NPsIMOYTOJIBHOTO

Iloemopenue u
0606wenue(10 u)

IToBTOpEHUE
OCHOBHBIX IMOHSITUN U
METOJ/I0B Kypca 5
Kjacca, 00001eHue
3HAHUN

Beruucasate  3HadYeHUS BBIPAXKECHUH, coaep KaIux
HaTypalbHbIC YHUCIia, OOBIKHOBEHHBIE W JCCATUYHBIC APOOH,
BBINIOJIHSTE MPeoOpa3oBaHUs YHCET.

BreiOupars croco® cpaBHEHHUS YHCEN, BBIYHUCICHUH,
MPUMEHSTh CBOMCTBAa apudMETHYEeCKUX HEHCTBUM 1A
panroHaIM3allui BBIYUCICHUH.

OcCyIIecTBIATh CaMOKOHTPOJIb BBINOJHAEMBIX JIEHCTBUN
1 CaMOIIPOBEPKY pe3ybTaTa BEIYUCIICHUIA.

Pematp 3amaum U3 peasbHON  JKU3HH, MPUMEHSITH
MaTeMaTHYECKHE 3HaHWs Ul pPElIeHMs 3adad M3 JIpYTux
y4eOHBIX IPEAMETOB.

Pemiate 3amaum  pasHbIMU  CIIOCOOaMHM, CpPaBHHUBATh
CIoCOOBI  pellIeHHsT 3a7ayd, BbBIOUPATh PAIMOHATLHBIN
CII0CO00.

6 knace (170 u.)

Ha3zpanmue paszjaena
(Tembl) Kypca
(4HMCJI0 YACOB)

OcHoBHOE coaepKkaHue

OcHoBHBIE BHUABI 1eATCIBHOCTH oﬁyqamumxcn

Hamypanvnuie uucaa

(30 u)

Apudmernueckue
JEeUCTBUS C
MHOT'O3HAYHBIMU
HaTypaJIbHBIMU
qUCIIaMU.

YHuciioBbIE€ BBIPAKEHUS,
OOPSIIOK AEUCTBUU,
HUCIIOJIb30BaHUE
CKOOOK.
OkpyriieHnue
HaTypaJIbHBIX YHCEII.
Jlenurenu u kpaTHbIE
qpcJiia; HauOOJIbIIHUHI
OOIIUN ICITUTEITh U
HanMeHbIIee oo1iee
KpaTHOeE.

Brimonuste apudMeTHIEeCKHe JlefcTBUA c
MHOTO3HAYHBIMU HATypaJIbHBIMH YHUCJIAaMH, HaXOJIHUTh
3HAYEeHHUs] YHCIIOBBIX BBIPpAXXEHHWH CO CKOOKaMu u 0e3
CKOOOK; BBIYMCJATH 3HAYCHHUSI BBIPAKEHHUU, COJEp KaIIux
CTEIIEHU.

BBITIONHATE TIPUKHUAKY W OIEHKY 3HAYCHHUH YHCIIOBBIX
BBIPKEHUU, NPUMEHSITH NPUEMBI NMPOBEPKHU pe3yJjbTaTta.
Hcnonb30BaTh NpH BBIYUCIEHUSIX MEPEMECTUTEIBHOE U
COYeTaTEJILHOE CBOMCTBA CIOXEHHS ¢ YMHOXXEHHUS,
pacnpenenuTeabHOEe CBOMCTBO YMHOXKEHUSI OTHOCHUTEIBHO
CIIO>KEHUS, cBoiicTBa  apudMeTHUYECKHUX  JACHCTBUH.
HccnenoBath YMCIOBBIE 3aKOHOMEPHOCTH, HPOBOIUTH
YHUCJIOBBIE SKCIEPUMEHTBI, BBbIABUTaTb U OOOCHOBBIBAThb
TUIIOTE3bI.

DopmynHpoOBaTh ONPEACICHUST ACIUTENs] U KPaTHOTO,
HauOOJIbLIEro OOLIEro AEJIUTENs] U HAUMEHbLIEro OOILIero




Paznoxenwne uncnia Ha
OPOCTHIC MHOXKHUTECITH.
JlenuMocTh CyMMBI U
IPpOU3BEICHUS.
JleneHue ¢ oCcTaTKOM.
Peinenne TekCTOBBIX
3a7ad.

KPaTHOTO, MPOCTOTO W COCTABHOT'O YHCEJ; WCIIOJIh30BaTh
O9TH MOHSATHS NIPU PEIICHUH 3a71ad.

IlpuMeHSATh aNrOpPUTMBI BBIYUCICHHUS HaHOOJBIIIETO
OOIIIero MeuTeNs 1 HAUMEHBIIIEro O0IIero KpaTHoTo JABYX

qHCeJI, aJTOPUTM pPa3IoKCHHs dYHCiIa Ha IPOCTHIC
MHOKHUTEIIN.
WccnenoBath ycioBust AeiuMocTu Ha 4 u 6.
Hccaenorartn, 0o0CyXaTh, (popmymmpoBaTh "

0OOCHOBBIBAaTh BBIBOJ O YETHOCTH CYMMBI, IIPOU3BEACHUSI:
JIBYX YETHBIX YHCEJl, ABYyX HEUETHBIX YHCIIe, YETHOTO H
HEYETHOTI' O YHCEI.

HUccnenosare  cBolicTBa
OPOU3BEICHUS YHUCEI.

IIpuBoauTH IpUMEpPHI YKCEII C 3aJaHHBIMH CBOHCTBAMH,
pacmio3HaBaTh BEpHbIE M HEBEPHbIC YTBEPXKICHUS O
CBOICTBax YHCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKICHHUS C
IMOMOIIBIO KOHTPIIPUMEPOB.

KoncTpyupoBaTth MaTeMaTHUECKHE IPEIIOKEHUSI C
TIOMOLIBIO CBSI30K «H», KUIN», KECIH..., TO...».

Pemate TeKCcTOBBIE 3aJa4H, BKJIOYaKIIHUEC ITOHATHA
JISITUMOCTH, apUu(PMETHUYECKUM CITOCOOOM, HCIIOIb30BaTh
nepeO0op BCeX BOBMOXKHBIX BAPUAHTOB.

MopenupoBaTh XOJ PpEUICHUS 3aJdadd C I[MOMOIIBIO
pUCYHKa, CXeMBbI, TaOJIHIIbI.

JACINMOCTH CYMMBbI u

IlpuBoauTts, pa3dbuparb, OLEHUBATH  Pa3JIUYHbBIC
peueHus, 3a1Mcyu peluIeHu TEKCTOBBIX 3a/1a4.
Kputnueckun oneHuBaTh MOJIyYEHHBIH  pe3yJibTar,
HaXogUTh  OIIUOKH,  OCYLIECTBIATH  CaMOKOHTPOJIb,
OPOBEPsisi OTBET HA COOTBETCTBUE YCJIOBHIO
Haenaonas IlepniennuKyJisipHbIE PacnioznaBare Ha  ueprexkax, PHCYHKax Ciydau
eeomempus. psIMbIE. B3aMMHOT'O PACTIOJIOKEHHUS IBYX HNPSIMBIX.
Ipsimvie na INapamnenbHbIe H300paxkaTh ¢ HOMOLIBIO YePTEKHBIX HHCTPYMEHTOB Ha
naockocmu. (7 4) psIMbIE. HEJIMHOBAaHHOU U KJIeT4aTOM Oymare aBe MepeceKaronuecs

Paccrosinue mexiy
JIByMsI TOYKaMH, OT
TOYKU J10 OPSIMOH,
JJINHA ITyTU Ha
KBaJ[paTHOW CETKE.
IIpumeps IpsIMBIX B
OPOCTPaAHCTBE.

psiMble, JBE TapajuiesIbHbIE MPsIMbIE, CTPOUTH IIPSIMYIO,
NEePHEHAUKYISPHYIO JaHHOM.

IIpuBoanuTse pUMEPHI napajuieIbHOCTH u
MEePIEHANKYJISAPHOCTHA IPSIMBIX B OPOCTPAHCTBE.
PacnioznaBaTe B MHOrOyroJabHHKax NEPHEHIUKYISIPHBIE U
napajuleIbHbIe CTOPOHBI.

HN3o0paxkaTb MHOTOYTOJIBHHUKH C
MEePIEHAUKYJIIPHBIMU CTOPOHAMM.

Haxonute paccrostHne MeXay ABYMsI TOYKaMH, OT
TOYKHA N0 OPsIMOM, JUIMHY IIyTH HAa KBaJpPaTHOU CETKe, B
TOM YHCJIE UCIOJIb3Ysl HU(PPOBBIE PECYPCHIL.

napajajacibHbIMU,

Jlpobu (32 u)

OOBIKHOBEHHAsI IPOOb,
OCHOBHOE CBOICTBO
IpoOH, CoOKpaIeHue
IpoOei.

CpaBHeHUE U
YIIOPSIIOYUBAHHUE
IpoOei.

Jlecstuunbie 1poOHu n
MeTpHUYecKasi CHcTeMa
mep.
Apudmerndeckue
JeUCTBUS C
OOBIKHOBEHHBIMH U
JIECATUIHBIMHA
IPOOSIMU.
OtHouienue. Jleneuue

CpaBHUBaTh ©W YyHOOPSIOYMBATH JOpPOOH,
c1rioco0 cpaBHEHUS ApOOeii.

Ilpencrasisare HNECATUYHBIC apobu B BHJIE
OOBIKHOBEHHBIX OpOOCii W OOBIKHOBCHHBIE B BHUJIEC
HECATUYHBIX, HCIOJIb30BaTh SKBUBAJICHTHBIC
Ope/CTaBJICHUSI APOOHBIX YHCEJI IIPU HUX CPAaBHCHHUHU, NPHU
BBIYMCJICHUSIX. ICHoOJIb30BaTh JI€CATUYHBIC ApoOU IpHU
npeoOpa3oBaHUU BEIIMYUH B METPHUUECKOU CUCTEME Mep.

BBIOUpATH

Brmmonusarte apudMeTHIEeCKHe JlefcTBUA C
OOBIKHOBEHHBIMU U JECITUIHBIMHU JPOOSMH.

BerancnaTre  3Ha4YeHUsT  BBIPAXKEHUI,  COJEprKallux
OOBIKHOBEHHBIE M  JICCSITUYHBIE  JIPOOM,  BBINOJHATH

npeoOpa3oBanus ApoOei, BbIOMpaATh CIIOCO0, IPUMEHSTH
CBOMCTBa apudMeTUIECCKUX JAeHUCTBUM ISt
panuoHaIU3auy BEIYUCICHUN.

CocTaBJIsITh OTHOIICHUSA U IIponopovuv, HAXOAUTb




B JaHHOM OTHOIICHUH.
Macmtab, nponopITus.
ITousiTre mportieHTA.
Brruuncnenue npoineHTa
OT BEITUYUHBI U
BEJIMYUHBI IO €€
MPOIICHTY.

Pemenue TekcToBBIX
3aj7a4, COACPIKAIINX
JpOOU U MPOIICHTHI.
IlpakTigeckast padota
«OTHOIIIEeHNE NIIUHBI
OKPY>KHOCTH K €€
TaMETPY».

OTHOIIICHUE
OTHOIIICHUH.

HaxonuTe »SKCIIepUMEHTAIbHBIM NOYyTEM OTHOIICHHE
JUTHHBI OKPY>KHOCTH K €€ TuamMeTpy.

HWHuTepripeTupoBaTh MacuiTad Kak OTHOIIICHUE BEJIUYHH,
HaxXoAWTh MacmTad IUlaHa, KapThl HW  BBIYUCISITH
paccTosiHUSsL, UCTIONB3YsT MacITao.

OOBSICHITH, 9YTO TAKOE MPOIIEHT, YIIOTPEOIATh 000POTHI
peyH Co CIIOBOM «ITPOLIEHT.

BeipakaTe nMpoLEeHTHl B ApOOsX U ApoOM B MPOILCHTAX,
OTHOIIICHUE JIBYX BEIIMYHUH B MPOICHTAX.

BbraucisiTh OPOIGHT OT 4YHCHAa W YHCJIO MO ero
OPOLCHTY.

OKpyTJIISTH apoon u
OPpUOIIMKEHUS YHCEIT.

Pemarp 3amaun Ha 4YacTH, MPOLECHTHI, MPOIMOPLMUH, Ha
HaxXxoKJAcHUEe ApoOu (MPOIEHTa) OT BEJIMYUHBI U BEIIUYUHBI
no e€ apoOwm (mpolleHTy), Apobu (IIporeHTa), KOTOPBIA
COCTAaBJISICT OJTHA BEJIUYNHA OT APYTOMH.

IIpuBoauTh, pazdOuparb, OLCHUBATH
pCIICHUS, 3aITUCH PEIICHUN TEKCTOBBIX 3a/1a4.

WzBnekatp wHQOpMamuio w3 TaOJIHII W JUArpaMm,
WHTEPOPETUPOBATh TAOJMYHBIC JaHHBIC, OIPEIACIATH
HanOOJIbIIIce M HAMMEHBIIIES U3 MPESJICTABICHHBIX TAHHBIX.

BCJIWYHUH, MACJIUTH BCIWYHMHY B JaHHOM

OPOICHTEHI, HaxOOUTh

pa3nuuHbIe

Haensonas
2ceomempusl.
Cummempus (6 1)

OceBast cuMMeTpuUsl.
Hentpanbnas
CUMMETpPUA.
IlocTpoenue
CUMMETPHUYHBIX PUTyp.
IMpakTrueckas padota
«OceBast CHMMETpPUS.
CummeTpus B
HpPOCTPAHCTBE.

PacnosnaBath Ha  dWeprexax W HU300paKeHHSIX,
n300pakaTh OT PyKH, CTPOUTH C ITOMOIIBIO HHCTPYMEHTOB
purypy (otpe3ox, JIOMaHYIO, TPEYTOJIbHUK,
MPSIMOYTOJIBHUK, OKPY>XHOCTH), CHUMMETPUYHYIO JTaHHOU
OTHOCHTEIIFHO MPSIMOii, TOUKH.

HaxonuThs mpuMepbl CAMMETPHUH B OKPYIKAFOIIEM MUpE.
MopnenupoBath U3 Oymaru aBe (GUTYpPbl, CHMMETPUYHBIC
OTHOCHTEJIFHO TIPSIMOii; KOHCTPYHPOBATh T'€OMETPUIECKHE
KOH(UTypanuu, UCHoJb3yss CBOHCTBO CUMMETPHUH, B TOM
YHCJIE C TOMOIIBIO MU(PPOBBIX PECYPCOB.

HccnenoBaTe cBOMCTBA U3YUYEHHBIX (UTYD, CBSI3aHHBIC C

CI/IMMeTpPIeﬁ, HUCIIOJIb3YysA  OKCIICPUMCHT, Ha6J'IIOI[eHI/Ie,
MOJCJIINPOBaAHUC.
O6OCHOBLIB8_TB, onpoBepraTtb C IIOMOIIBIO

KOHTPIPUMEPOB YTBEPKACHHUSI O CHMMETPHUH (PUTYD.

Berpaxenus ¢
OykBamu (6 1)

IIpumenenue OyKB 1JIst
3aIUCcHu
MaTeMaTHYEeCKUX
BBIPAXKECHUH U
NPEeUIOKEHUH.
bykBennsie
BBIPAXXEHUS U
YHCJIOBbBIE
NOACTAaHOBKHU.
bykBenHsble paBeHCTBa,
HaXOKICHUE
HEU3BECTHOTO
KOMNOHEeHTa. POpMYyJIbI.

Hcnonp3oBaTh OYKBBI I8 OOO3HAYEHHUSI YHCEJ, IIPU
3allMCh  MaTeMaTHYSCKUX  YTBEPXKICHHUM, COCTaBIATh
OYKBEHHBIEC BBIPKECHHUSI 110 YCIIOBHIO 3aJ1a4H.

HccrenoBaTh HECIOXKHBIC YHUCIIOBBIE 3aKOHOMEPHOCTH,
HMCIIOJIb30BaTh OYKBBI JJIsl UX 3aIIHCH.

Breruucisats 4HUCIOBOE 3Ha4YEeHUE OYKBEHHOT'O
BBIPKEHMSI IIPHU 3aJlaHHBIX 3HAYCHUSIX OYKB.

3ammuceiBaTh  GOPMYJIBI:  TIEpUMETpa W IUIOLIAIA
OpsIMOYTOJIbHUKA,  KBajJpaTa; JJIUHBI  OKPY>KHOCTH,
IUIOMIA/IM  KPYyra; BBINOJHSATH BBIYMCICHUS II0 OTHUM
bopmyitam.

CocraBiisitb  (POPMYJIbl, BbIpaXKalOIIHME 3aBUCHMOCTHU
MEXAy BEJIUYHHAMU: CKOPOCTh, BPEeMsI, pacCTOsIHUE; IICHA,

KOJIMYECTBO, CTOWMOCTh, MPOU3BOJIUTEIBHOCTh, BpEeMsl,
06T)éM pa6OTI)I; BBIITOJIHATH BBIYHMCIJICHUSA 10 O9TUM
bopmyitam.

HaxoanTh HEeU3BECTHBI KOMITIOHEHT apu(METHISCKOTO
IEUCTBHUA.

Haznaonas
eeomempusi. Queypul
Ha NAOCKOCMU

YeThIpEXYTroJbHUK,
OpUMEpHI
4eThIPEXYTOJIBHUKOB.

M300pakaTh Ha HEJIMHOBAHHOW M KJIETYATOW Oymare ¢
HUCITOJIb30BaHUCM 4epTEKHBIX HHCTPYMECHTOB
4eThIpEXYTOJILHUKHA  C  33JIAaHHBIMHU  CBOUCTBaMH:  C




(14 u)

ITpsiMOyTOJIbHUK,
KBaJpaT: CBOMCTBa
CTOpPOH, YTJIOB,
JayuaroHajieu.
N3mepenue yrios.
Bunsl TpeyroiabHUKOB.
IlepumeTtp
MHOT'OYTI'OJIbHHUKA.
ITnomans purypsl.
dopmysl IepuMeTpa
U IJIOLIAU
OpsIMOYTOJIbHUKA.
Ipubnux&nnoe
U3MEPEHHUE III0Ia u
¢uryp.

IIpakTrueckas padota
«IInomane kpyra»

napauie IbHbIMH, MePICHTUKYJISIPHBIMH, paBHBIMH
CTOPOHAMH, MPSIMBIMH YTJaMH W Jp., PaBHOOEIPCHHBIN
TPEYTOJILHHUK.

Ilpennarate W 0OCYXXJaTh CITOCOOBI, AaJITOPUTMBI
TMOCTPOCHHSI.

WccnenoBaTh, HUCMOJNB3Yysl 3KCIIEPUMEHT, HaOIIOJACHUE,
MOJICJIMPOBAaHUE, CBOWCTBA TMPSIMOYTOJILHUKA, KBaJparta,
pa3buBaTh Ha TPEYTOIBHUKH.

OOOCHOBHBIBATH, OMpOBEpPraTh C MOMOIIIBIO
KOHTPIIPUMEPOB  YTBEPXKACHUSI O  IPSIMOYTOJBLHUKE,
KBajpare, pacrio3HaBaTh BEpHBIE u HEBEpPHBIC
yTBEepXKAeHHus. M3MepsiTh W CTPOUTh C IIOMOIIBIO

TPAaHCIIOPTUPA YIJIbI, B TOM 4YHUCJIE€ B MHOI'OYIOJIbHUKE,
CPaBHMBATH YTIJIbl; pACIIO3HABATh OCTPHBIE, IIPSIMBIC, TYTbIC,
pPa3BEPHYTHIE YTJIBI.

Pacnio3nasars, n300pakaTh OCTPOYTOJILHBIH,
OpsIMOYTOJIBHBIN, TYHOYTOJbHBIN, paBHOOCIPCHHBIH,
PaBHOCTOPOHHUU TPEYTrOJbHHUKH.

Berucaare  mepuMeTp  MHOTOYTOJBHUKA, — IUIOMIATb

MHOTOYTOJIbHUKA pa3OMeHueM Ha IPSIMOYTOJIbHUKH, Ha
paBHBIE (QUIYPBI, HCHOIB30BATh METPUYCCKHUE CIUHHIIBI
H3MEPEHHUS JUTUHBI U TIJTONITATH.

Hcnonp3oBaTh nOpUOMMKEHHOE UW3MEpPEHHE JUIMH |
miomanei Ha Kiier4yaTou Oymare, IpUOIMKEHHOE U3MEPECHHE
JUTMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

Tonooicumenvrvie u
ompuyamenvHvle
yucna (40 u)

Lempie uncia.

Monyns uncina,
reoMeTpudecKas
HHTEepHOpeTaITns
MOJTYJISI.

YHucioBbie
POMEKYTKH.
ITonoxxurenbHbBIC U
OTpUIIATEIIbHBIC YHCIIA.
CpaBHeHUEe
MOJOXXUTESIBHBIX H
OTPUIATEITHHBIX YUCEI.
Apudmerndeckue
IEUCTBUA C
MOJIOKHUTEIBbHBIMH U
OTPUIATEIIbHBIMH
qHCJIaMHU.

Pemmenme TekCTOBBIX
3a;1a9

IlpuBoauTe, NpUMEPHI UCHOJB30BAHUS B peaibHOU
JKNU3HHU IMOJIOKUTCIBbHBIX U OTPULATCIIbHBIX YUCCII.

HN3o0paxkate 1eible 4YWCHA, MOJIOXKUTEIbHBIE U
OTpULATEIbHBIE YMCJAa TOYKAaMH HAa YHUCJIOBOU HOPSIMOU,
HUCITIOJIB30BATh YHMCJIOBYIO MPAMYIO IJIsI CpaBHCHHA YHCCII.
IIpuMeHsaTs npaBuia CpaBHEHMUS, YIOPSAOYHUBATh 1IEJIbIE
4HcIia; HAaXOIUTh MOAYJIb YHCJIA.

dopmynnposaTth npaBuiia BbIUMCIICHUS c
IOJIOKUTEJIbHBIMU u OTPULATEJIBHBIMU 4HCJIaMH,
HAXOIUTh  3HAYCHUA YHCJIOBBIX BBIpa’KEHUH,

coJieprKalux IOEUCTBUSA C MOJOKHUTEIBHBIMH U
OTpULIATEIbHBIMU YHUCJIAMHU.
ITpuMeHsATh, CBOMCTBA CJIOKE€HUS M YMHOMXEHHUS JJisg

npeoOpa3oBaHUsi CyMM U IPOU3BEJICHUM.

IIpeocmasnenue
dannwix (6 4)

IIpssmoyronbHasi
crucTeMa KOOpAUHAT Ha
TLTOCKOCTH.
KoopaunaTtsl TOuku Ha
MIOCKOCTHU, abciucca u
opauHaTa.
CronbuaTtbiec U
KPYTOBBIEC IUAarpaMMBl.
IlpakTnueckas padora
«ITocTpoenue
auarpaMmm».

Peimmenne TekCTOBBIX
3a/1a4, COAEepKaIIUX
JaHHBIC,
Ope/ICTaBJICHHBIC B
TabIunax U Ha
JauarpaMmax.

OOBIACHATH u WJLIFOCTPUPOBATH HOHSITHUE
OpsIMOYTOJIBHOM CHCTEMBI KOOpPJWHAT Ha IUIOCKOCTH,
HUCIIOIb30BaTh TEPMHHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOU
TJIOCKOCTH TOYKH U (PUTYpPHI MO 33JlaHHBIM KOOPJIMHATAM,
HaXOJIUTh KOOPJANHATHI TOYEK.

YurtaTte cTojiOuaTble W KPYroBbIE  AgUarpaMMBbl;
WUHTEpOpEeTHpPOBaTh  JaHHBIE, CTPOUTH  CTOJOYATHIE
JarpaMMel.

HUcnons3oBate uHpOpMaLMIO, IPEACTABICHHYIO B

TabIUIax, Ha auarpaMMmax Ui pelueHus TEKCTOBBIX 3aaad
M 3aj71a4 U3 peajibHOM KU3HU.




Haznaonas
eeomempusi. Pueypol
8 NPOCMpancmee

94

ITpsiMmOyTOJIbHBIHM
napajuieaeImIie sy, Kyo,
npu3zMa, ImupamMu/a,
KOHYC, IHUIJIMHIP, Iap
u chepa.
HzoOpaxkenue
IPOCTPAHCTBEHHBIX
buryp.

IIpumepsl pa3BEPTOK
MHOTOTPaHHUKOB,
MUIWHAPA U KOHYyca.
IlpakTigeckast padota
«Co3nanue moeseit
MPOCTPAHCTBEHHBIX
puryp».

ITonsiTne o6BEMa;
SAUHUIIBI U3MEPCHUS
o0BéMa.

PacrnioznaBath Ha uepTekax, pPHCYHKaxX, OMNHCHIBATh
MUpaMuIy, TPU3MYy, MUIAHApP, KOHYC, map, M300pakaTh
UX OT PYKH, MOJEJIUPOBAaTH M3 Oymard, NJIacCTHUIIMHA,
TPOBOJIOKHU U AP.

IlpuBoanTe mpuMepbl OOBEKTOB OKPYIKAIOIIETO MHUpA,
UMEOMMX (OPMBI Ha3BaHHBIX TeEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb,
OCHOBaHHWE, BBICOTA, paguyC ¢ JIUaMETp, pa3BEpPTKA.
MN3yuats, HUCTIONB3YS 3KCHEPUMEHT, HaOJIIoIcHHE,
U3MEpEeHne, MOJICIMPOBaHUE, B TOM YHCJIE KOMIBIOTEPHOE,
M OIMCHIBaTh CBOWCTBAa HAa3BaHHBIX TEJ, BBISABIATH
CXOACTBA W PA3JIMYUSA: MEXAY INHUPAMUIOA U MOPU3MOU;
MEX1y HUJIWNHAPOM, KOHYCOM M IIapOM.

PacrioznaBath pa3BEPTKH TMapajuieenuiiesna, Kyoa,
OPU3MBI, TUPAMHIbI, KOHYCa, MUIWHAPA; KOHCTPYHUPOBATh
JJaHHBIE Tejla W3 pa3BEPTOK, coO34aBaTh HX MOJEHIH.
Co3nnaBaTh MOJAECIIM IPOCTPAHCTBEHHBIX puryp (M3 Oymard,
IPOBOJIOKH, TUIACTHUITMHA U JIP.).

O06BEM W3mepsiTe Ha MoAeIsIX: AJIUHBI PEOEP MHOIOTPaHHUKOB,
MPSIMOYTOJILHOTO JauaMeTp miapa.
napajuieenuIena, BriBoauts dbopmynny  0o0bEMma  NPSMOYTOJIBHOTO
KyOa, popmyIet napasienernunena.
o0Béma. Beruucisate 1o gopmynam: o0BEM NOPSIMOYTOJIBHOTO
Hnapaienenunena, KyOa; HUCIIOJb30BaTh  €JIMHUIIBI
U3MEpeHUs 00BEMa; BBIYHCIISTH 00BEMBI TEI,
COCTaBJICHHBIX HW3 KyOOB, MapajjelienuneaoB; pemaTh
33J1a4M C peaJIbHBIMHU JAHHBIMHU.
Iloemopenue, IloBTOpEHUE OCHOBHBIX BeruucnaTre  3Ha4YCHUsT  BBIPAXKEHUM,  COJEpIKaIIUX
0006wenue, HOHATHUU U METO0B HaTypaJIbHbIE, IEJIbIE€, MOJIOKUTEIBHBIE U OTPHULATEIILHBIE
cucmemamuzayus KypCcOB 5 U 6 KJTacCOB, | yucia, OOBIKHOBEHHBIC M JICCSITHYHBIC APOOU, BHINOJHSTH
(20 u.) o0o01IeHne u npeoOpa3zoBaHUs YUCE U BBIPAKECHHUN.
CHUCTEMaTHU3aLUs BreiGupate  crmoco® cpaBHEHHSI YHCEJ, BBIYMCICHUM,
3HAHUU MPUMEHSITH CBOWCTBAa  apUMETHUYECCKUX JSHUCTBUMU IS
pauvoHaIu3aluu BbIYUCIICHUN.
Pemate 3amaum w3 peanbHOM JKW3HU, IMPUMEHSTH
MaTeMaTHYECKHE 3HaHWUS JJIsl pelIeHUs] 3aJa4d N3 APYTUX
MIpEeaIMETOB.
Pemate 3amaum pasHbIMM cHOCOOaMHM, CpPaBHUBATh,
BBIOMPATHh COCOOBI peIICHUs 3aa4H.
OcyuiecTBIsATh CaMOKOHTPOJIb BBITTOJTHSIEMBIX
JICUCTBUI U CaMOHNPOBEPKY PE3YyNbTaTAa BBIUYNCIECHUN.
Pazpnen 2.

CpaBHMBATb,

HAXOIUTH

Pabouyas nporpamma y4e0HOro Kypca «AJuaredpa». 7- 9 Kiaccsl.

Meau n3yyenusi yaeOHOro Kypca «Ajareopay».

Anrebpa sBJISIETCSI OJIHUM W3 OINOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA OOECTIEUMBACT HM3YyYCHHUE
JAPYTUX JUCLUIUIMH, KaK €CTeCTBEHHOHAYYHOT'0, TaK ¥ TYMAaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEO0OXOAUMO
JUIS TIPOJIOJDKEHUsT 00pa3oBaHUS W B IOBCEAHEBHOW JKu3HM. Pa3Butme y oOyyaroummxcs Hay4HbIX
NPEJCTaBICHUNA O TMPOUCXOXKIEHHMH U CYIIHOCTH aireOpandeckux aOCTpakIMid, crocode OTpaKeHHs
MaTeMaTUYeCKOW HAyKOW SBJICHUH W TPOIECCOB B TMPHUPOJIE U OOIIECTBE, POIM MATEMaTHUYECKOTO
MOJICJIMPOBAaHUsI B HAyYHOM I[IO3HAHMM M B TPAKTHUKE CIOCOOCTBYEeT (HOPMHUPOBAHUIO HAYYHOTO
MHPOBO33pPCHUA W KA4YCCTB MBIIIJICHUS, H606XOJII/IMI)IX oJig aganTadlii B COBPEMEHHOM III/I(l)pOBOM
obmectBe. M3ydeHue anreOppl €CTECTBEHHBIM 00pa3oM 00ECHeuMBaeT pa3BUTHE YMEHUs HaOII0IaTh,

3aKOHOMEPHOCTH,

TpeOyeT  KPUTUYHOCTH  MBIIUICHUS,  CIIOCOOHOCTH

apryMEHTHPOBaHHO OOOCHOBBIBATh CBOM JICMCTBUS M BBIBOJBI, (popMynupoBaTh yTBep:kIeHHs. OcBoeHHE
Kypca anreOpbl oOecreunBaeT pa3BUTUE JIOTMUECKOTO MBIIUICHHUS OOYyYaroIIUXCS: OHMU HCIOJIB3YIOT
JIEeTyKTUBHBIE W WMHIYKTUBHBIE pPACCYXAEHUs, 0000LIeHHEe M KOHKpETH3aluio, a0CTparupoBaHHe U

aHaJIOTH10.




B cTpykType mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOE MECTO 3aHHMAIOT COJCPIKATEILHO-
METOIMYECKUE JHHUU: «Yucaa W BBUHCICHUS»; «ANreOpandecKue BBIPAKCHHS», «YpaBHEHUS W
HepaBeHCTBa»; «DyHkumum». Kaxmas w3 3THX COAEpKaTeIbHO-METOJUYECKUX JHMHHUNA pPa3BHBACTCS Ha
NPOTSDKEHUHM TPEX JIET M3YYEHUs Kypca, eCTECTBEHHBIM 00pa3oM IEperieTasch U B3aUMOACUCTBYS C
IPYTUMH €ro JIMHUSAMH. B Xoje m3ydeHus Kypca OOydyaroIIUMCsSl TPUXOJUTCS JIOTUYECKH DPACCYkKIaTh,
UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK.

Conepkanuvie nuHHM «Uucna W BBIYMCICHUS» CIYXXUT OCHOBOW JUIS JTAIBHEHIIETO W3yYCHHUsI
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS
MOJIb30BAThCSl AJTOPUTMAMHU, a TaKXKe TNPUOOPETCHHIO TPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX IS
[MOBCEIHEBHOW KU3HU.

ConepkaHue IBYX alnreOpanvecKux JTHHHA — «AJreOpanuecKue BBIPAKCHHS» W «YpaBHEHHS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOLIMXCS MATEMaTHUECKOTO anmnapaTa, He00X0AUMOTro
IUISL PEIICHUs 3371a4 MaTEMATUKH, CME)KHBIX IIPEIMETOB U MPAKTHKO-OPUECHTUPOBAHHBIX 3a]1a4.

Conepxanne pyHKIMOHATEHO-TPAPUIESCKON JIMHAH HAIEIICHO Ha MOTYYCHHE IIKOJIbHUKAMH 3HAHUH O
(GYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIENH Jisi OMHMCAaHUs W WCCIEAOBAaHHS pPa3sHO OOpa3HBIX
MPOIIECCOB | SIBJIICHUH B NpHponae M odOmecTtBe. M3ydyeHue 3TOro mMarepuana CrocOOCTBYET Pa3BHTHIO Y
00y4aroIuXCcs yMEHHUS KCIOJIb30BaTh pa3jMYHbIC BBIPA3HTEIBHBIC CPEICTBA S3bIKA MATEMaTHKU —
CIIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue, BHOCHT BKJIaJ B (OPMHUPOBAHHME NPEIACTABICHUH O POJIH
MaTeMaTHKU B Pa3BUTUH LIUBUIM3AIUN U KYJIbTYPBIL.

MecTo y4e0HOro Kypca B y4eOHOM ILJIaHE.

CornacHo 0a3ucHOMyY miaHy B 7—9 Kilaccax uzydaercs: y4eOHbIN Kypc «Anredpay, KOTOpbIit
BKJIIOUACT CJIICAYIOIIME OCHOBHBIC pa3ienbl cojaepkaHus: «Uwncia ©  BBIYUCICHHS,
«AJIreOpandecKre BhIPAKCHUS», «YPAaBHCHUSI U HEPABEHCTBa», «DyHKIIHN .

BasucHblil yueOHBIH T1aH Ha U3y4deHue anreOpsl B 7—9 Kiiaccax OTBOAMTCS 3 y4eOHBIX yaca
B HEJIEIII0 B TEUEHHUE KAXKJIOTOT0Ja OOy4YeHUsI, BCEro 3a Tpu rojia ooyuenus —306 ydeOHBIX 4acoB.

IIpeameTHbIe pe3yJibTAThl 0CBOEHHUA pPadoyeil mporpaMmsl (110 rogaM o0y4eHus ).

7 kJacc.
OcBoenune ydeOHOTO Kypca «AnreOpa» 7 Kiacc JOJKHO OOecredyrBaTh JOCTHKEHUE CIETYIOIIUX
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

Yuciia 1 BbIYHCICHUSA.

HaxonuTth 3HaueHHsI YHCIIOBBIX BBIPAXKEHHM; MPUMEHATh pPAa3sHOOOpa3Hble CIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, CO/IEPKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH.

[lepexonuTe OT oaHOM (hopMBbI 3amucu yMcend K Apyroil (mpeoOpa3oBbIBaTh AECCATUYHYIO JpoOb B
OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUUHYIO IpOOBb).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAJIbHBIE YUCIIA.

OxpyrisTh uncna.

BbINOMHATE IPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIUUCICHHM, OLICHKY 3HAYEHHUI YMCIIOBBIX BbIPaXKEHHI.

BbINOMHATE AEUCTBUS CO CTENEHSAMU C HATypaJbHBIMU MTOKA3aTEISIMH.

[IpuMeHsTh NIPU3HAKU JEIMMOCTH, Pa3I0kKEeHHE Ha MHOXKUTENIN HATypaJIbHbBIX YHCET.

Pemarp  mpakTHKO-OpMEHTHMPOBAaHHBIE  3aJaud, CBA3aHHBIE C  OTHOIICHHEM  BEJIWYMH,
MIPOIMOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU; HHTEPIPETUPOBATh PE3YIbTAThl PEUIeHH 3a7a4 ¢ YYETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckne BbIpaKeHHA

Hcnonp3oBaTh anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B TMPOIECCe OCBOCHUS
yueOHOro MaTepuaia.

Haxonute 3HaueHMs1 OyKBEHHBIX BRIPOKCHUHN MPH 33JaHHBIX 3HAUCHHUSAX MTEPEMECHHBIX.

BemmonHATE MpeoOpa3oBaHus LENOTO BHIPAKEHHUS B MHOTOWIEH MPUBEICHHEM MOJOOHBIX ClIaraeMblIX,
PacKpBITHEM CKOOOK.

BBIMOTHATE yMHOXEHHE OJHOWICHa HAa MHOTOWIEH W MHOTOWIEHa HAa MHOTOWICH, HPUMEHSThH



(bopMyIIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3iokeHNEe MHOTOWICHOB HA MHOKHTENH C ITOMOIIIBIO BHIHECEHUS 32 CKOOKH 001Iero
MHOYHTEJIS, IPYIIUPOBKU CJIaraeMbIX, IPUMEHEHUS (POPMYJI COKPAILEHHOTO YMHOKEHMSL.

[TpumensaTs npeoOpa3oBaHUsl MHOTOWICHOB [UI pEIICHHs pa3IHYHBIX 337ad M3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATYpaJbHBIMU ITOKA3aTENISIMU JIJIs TPE0Opa30BaHUs BEIPAKEHUI.

YpaBHEHMSI U HEPABEHCTBA

Pemate nuHENHHBIE YpaBHEHMs C OJHOM IEPEMEHHOW, NMPUMEHsSs MpPaBWIa MEepexoja OT MCXOIAHOIO
YPaBHEHHUs K paBHOCWIBHOMY eMy. I[IpoBepsTs, SABIIsIeTCA 11 YMCIIO KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[lonGupars npuMepbl Hap YUCEN, SBIAIOLIMXCS PEIIEHUEM JIMHEHHOIO YpaBHEHUS C JABYMs
[IEPEMEHHBIMHU.

Crtpouth B KOOPAMHATHOM IUIOCKOCTH TIpadUMK JIMHEHHOro ypaBHEHHs C ABYMS IEpEMEHHBIMH;
MOJIB3YSICh IPpa)uKOM, IPUBOIUTH PUMEPHI PELICHUST YPAaBHEHUSI.

Pemate cucremsl IByX JTMHEHHBIX YPaBHEHUH ¢ ABYMs IEPEMEHHBIMH, B TOM YHCJI€ IpaUUeCKH.

CocTaBnaTh U pelaTh JMHEHHOE YpaBHEHHUE UIIM CUCTEMY JIMHEHHBIX YPaBHEHUH 10 yCIOBHIO 33JauH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M [TOJIy4E€HHBIN pe3yJIbTar.

Koopaunarts! u rpa¢uku. ®yHKIHMN.

N300paxaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbl; 3alIUChIBATH YHCIOBBIE IPOMEKYTKH Ha alre0pandyeckoM s3bIKe.

OTtmeuaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKH IO 33JaHHBIM KO OpAMHATaM; CTPOUTHb Ipaduku
nuHeHbIX QyHkuuii. Ctpouts rpaduk pyakuuuny = | x |.

OnwuceIBaTh ¢ MOMOMIBIO (PYHKIMK HW3BECTHBIC 3aBUCUMOCTH MEXIY BEIHMYMHAMHU: CKOPOCTH, BpEMs,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTENILHOCTD, BpeMsl, 00BbEM padOThI.

HaxonuTs 3HaueHue HyHKIMK IO 3HAYCHUIO e€ apryMeHTa.

[lonumaTts rpaduueckuii crmocod mpencTaBleHUs M aHaidu3a HH(OpMaLUM;, U3BIEKaTb U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kiacce

OcBoenune yudeOHOTO Kypca «AnreOpa» 8 Kiacc JOHKHO 00ecrneunBaTh JOCTHKEHUE CIEAYIOIINX
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

Yucaa 1 BBIYUCIEHHUS.

Hcnonp30BaTh HavdaJlbHBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBbHBIX YHUCEN JJIS CPABHEHHS,
OKpYTJIEHUS ¥ BBIYUCIICHUI; N300paxaTh JeHCTBUTENbHbIE YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSMOIA.

[IpuMeHaTh TmOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOAUTh KBaJpaTHbIE KOPHH,
UCIONIB3Ysl MPH HEOOXOAMMOCTH KAaIbKYJSITOP; BBIIOJHATH MPEOOpa30BaHUs BBIPAKEHUM, COAEPIKAILIUX
KBaJ[paTHbIE KOPHHU, UCIOJIB3ysl CBOMCTBAa KopHed. Mcmonp30BaTh 3amucu OOJIBIIMX W MAaJbIX YHUCET C
MOMOIIBIO AECATUYHBIX Apo0eit u creneHei uncna 10.

AuaredpanyecKne BbIPaKEeHHS.

[IpuMeHsTh NOHSATHE CTENEHU C ILENbIM IOKa3aTelieM, BBIMOJHATH MpeoOpa3oBaHUs BbIPAXKEHUH,
COJIepaKAILMX CTEIEHU C LEIBbIM [TI0KA3aTEIEM.

BbInonmHATE TOXKZIECTBEHHBIE NPE0Opa3OBaHUsl PALMOHATIBHBIX BBIPAKEHUH HAa OCHOBE MpaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHu ApoOsMu.

PacknanpiBaTte KBagpaTHBINA TPEXUIEH HA MHOKUATEIH.

[TpumensaTh IpeoOpa30BaHus BHIPAXKECHUHN Ul PEIIEHUs Pa3IMYHbIX 33/1a4 U3 MaTEMAaTUKU, CMEXHBIX
MIPEAMETOB, U3 PEATBHON ITPAKTHUKH.

YpaBHEHHUs U HEpABEHCTBA

Pemrate nuHENHBIE, KBaJpaTHbIE YPaBHEHUs M paLMOHAIbHBIC YPaBHEHHUs, CBOIAIIUECS K HUM,
CUCTEMBI IBYX YPABHCHHUH C ABYMs IEPEMECHHBIMHU.

IIpoBoauTh MpPOCTEHIIME MCCIECIOBAHUS YPAaBHEHMM M CHUCTEM YpaBHEHUH, B TOM YHUCIE C
IPUMEHEHUEM TIpapUuecKuX MpeJCTaBIeHUN (YyCTaHABIMBAaTh, HMEET JIM YypaBHEHME WINM CHCTEMa



YpaBHEHHH pELICHHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT cIOBEeCHOW (OPMYIMPOBKH 3aaydl K e& anreOpanyeckod MOJIETd ¢ TOMOUIbIO
COCTaBJICHMS YPaBHEHHUS WJIH CHCTEMBl YPABHEHHWH, MHTEPIPETHPOBATh B COOTBETCTBHUM C KOHTEKCTOM
3a/1a4y NIOJIyYEHHBIN pe3yibTarT.

[IpuMeHATh CBOWMCTBA UHUCIIOBBIX HEPABEHCTB JMJI CpPaBHEHMS, OLEHKH; pelarb JIMHEHHBIE
HEpaBEHCTBA C OJHOW NEPEMEHHOM M WX CHCTEMBI; JaBaTh IpaUUecKyl0 HIUIIOCTPALUI0 MHOXECTBA
pEILIECHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUNH.

[Tornmarh W WCHONB30BaTh (YHKIMOHAIBHBIC TOHSATUS W S3BIK (TEPMUHBI, CHMBOJIHYECKUE
0003HAYEHHUS); OMPEENIATh 3HaYeHUE (PYHKIIMH 110 3HAYCHUIO apryMEHTa; OINpeessaTh CBOMCTBA (DyHKIUU
o e¢ rpaduKy.

Ctpouth rpaduku 37aeMeHTapHbIX QyHKIUI Buga y = K/X , y = X2, y= X3, y=\/x, y= IxI; onuceiBaTh
CBOWCTBA YMCIIOBOW (pyHKIHMH 1O €€ TpaduKy.

9 kJacc.

OcBoeHne ydeOHOTO Kypca «Anrebpa» 9 Kiacc MOIDKHO 00eCcredmBaTh JOCTHIKEHHE CIICTYIOIINX
MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

Yucaa 1 BBIYHCIEHUS].

CpaBHHBATh U YIOPSAIOUYMBATH PALIMOHATBHBIC U UPPALIMOHAIILHBIC YHCIIA.

Boinonusate apudmernueckue IeHCTBUS ¢ pallMOHATBHBIMY YHCIaMH, COUYeTas YCTHbIC U MUChbMEHHbBIS
MPUEMBI, BBIIIOJIHATH BBIYMCIEHUS C UPPALIMOHAIBHBIMU YU CIAMU.

HaxonuTh 3HaueHMs cTeNeHEr C IeIbIMHU MOKAa3aTeJIsIMU U KOPHEW; BBIYMCISATh 3HAYCHUS YHCIIOBBIX
BBIPa)KCHU.

OKpyriaTh JEUCTBUTENIbHBIE 4YHUCJA, BBINOJIHATH IPUKUAKY pe3yJibTaTa BbIYMCICHHUM, OLIEHKY
YUCTIOBBIX BBIPAXKEHUM.

YpaBHeHus U HEPaBEHCTBA.

Pemrate nuHelHbIe M KBaJpaTHbIC YpPaBHEHUS, YPaBHEHUS, CBOJAIINECS K HUM, MpocTeimue 1pooHo-
paloHaIbHbIe YpPaBHEHUS.

Pemarp cucteMsl AByX JTMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU U CUCTEMBI JIBYX YpaBHEHUI, B
KOTOPBIX OJTHO YPAaBHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemate TekcTOBbIE 3a7auM anreOpandeckuM CIOCOOOM C MOMOIIBIO COCTABJICHUS YpaBHEHHS WU
CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.

[IpoBoguTh mpoCTEHIIME HCCIENOBAHUS YPAaBHEHUMH M CHCTEM YpaBHEHHH, B TOM 4YHCIE C
NPUMEHEHUEM TIpaduuecKkux mpeacTaBieHul (ycTaHaBiIMBaTb, HWMEET JM YpaBHEHHE WU CHCTEMa
YPaBHEHUN PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh peEIlIeHHE HEPaBEHCTB Ha
YHCJIOBOM MPSIMOM, 3aIIUCHIBATh PEIIEHUE C IOMOIIBIO CHMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJApaTHOE
HEPaBEHCTBO; M300pakaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW IMPSIMOM, 3alMCHIBATh pPEIIEHUE C
MIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a7ad.

DOYyHKIMH.

Pacno3naBate (yHKIMM W3YYeHHBIX BUAOB. I[lOKa3pIBaTh CXEMATHUYECKH pAacCIOJOXKEHHE Ha
KOOPJIMHATHOH TIocKkocTH rpadukoB GpyHkimid Buga: Y = kX, y = kx + b,y = k/x,y=ax*+bx+tcc,y = x3,
y=\X, ¥ = | x [ B 3aBHCHMOCTH OT 3HaYeHMiT KOIDDUIMEHTOB; ONMACHIBATE CBOIMCTBA ()YHKIIHIA.

Crpouth M H300paxkaTb CXEMAaTHUYECKH TpaduKu KBaJApaTUYHBIX (YHKLIMN, ONMUCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKLIHUH 110 UX rpaduxam.

Pacnio3HaBaTh KBagpaTHUHyI0 (QYHKIHIO MO (hopMyJie, IPUBOIUTH IPUMEPB] KBAJAPATUUHBIX (PYHKLIUN
U3 peajbHOM XKU3HU, PU3UKH, TEOMETPHH.



ApudmeTrnueckass U reoOMeTpUYECKas MPOrPecCum.

Pacrnio3naBath apupMeTHIECKyI0 M TE€OMETPUUECKYIO IIPOTPECCUH MPH Pa3HBIX CIIOCO0aX 3aJaHMs.

BbIMONHATE  BBIUMCIEHHA C  UCHOJNb30BaHWEM  (OpMyJ N-ro  wieHa apuPMETHYeCKOH U
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4I€HBI IOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIIOCKOCTH.

Pemrate 3a1a4m, CBA3aHHBIE C YUCIOBBIMU ITOCIIEI0BATEIBHOCTAMHU, B TOM YUCIIE 3a1a4U U3 PEaJIbHON
KHU3HU (C UCIOJIB30BAHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOIOTHH).

Ilnanupyemble npeIMeTHbIE Pe3yJbTAThl OCBOEHUSI padoyeii mporpaMmmMbl
(mo romam odyueHmue)

7 xkJjaacc

Yuciia 1 BbIYUCICHUA

PannonanbHbIe uncna.

JlpoOu 0OBIKHOBEHHBIE H JIECTHYHBIE, TIEPEXO0]] OT OJHOM (GopMbl 3anucu apodeit k apyroi. [lonsrue
palMOHAIBHOIO YMCJA, 3allUCh, CPABHEHHUE, YNOPSIOYMBAHME PALMOHAIBHBIX 4Hced. Apudmernueckue
NEMCTBUS ¢ pallMOHaIbHBIMU UKciIaMu. Pelenue 3a1a4 u3 peanbHOM MPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OINpejeTeHHe, NMpeoOpa3oBaHHE BBIPAKEHUH HAa OCHOBE
OTIpeJIeJIeHUs], 3alUCh OONBIIMX 4Hce. IIpomeHTsl, 3amMch MPOIEHTOB B BHIE OpOoOW W IpoOH B BUIEC
IIPOLIEHTOB. TpY OCHOBHBIE 331a4y Ha IIPOLIEHTHI, PEILICHUE 3aa4 U3 PEaIbHON NPAKTUKH.

[IpuMeHeHHe NPHU3HAKOB JEIMMOCTH, PA3JI0KEHHE HAa MHOKMTENIM HATypaJbHBIX 4ucenl. PeanbHble
3aBHCUMOCTH, B TOM YHCIIE IpsMasi 1 0OpaTHas IpONOpLUOHATBHOCTH.

AsredOpanyeckne BbIPasKeHUsI.

HepeMeHHI)IG, YHUCIOBOC 3HAUCHHUEC BBIPAKCHUA C HepCMeHHOﬁ. I[OHyCTI/IMI)IG S3HAYCHHUA IMCPCMCHHBIX.
[IpencraBieHne 3aBUCHMOCTH MEXIy BelWYMHaMH B Buje ¢opmynbl. Berumcnenus mo dopmynam.
[IpeoOpa3oBanre OyKBEHHBIX BBIPRXKEHUMN, TOKJIECTBEHHO PaBHbIE BBIPAXEHMs, IpaBUia PeoOpa3oBaHUs
CYMM U TIPOU3BENICHUH, MpaBUiIa PACKPBITUSI CKOOOK U IPUBEACHHUS MTOI0OHBIX CIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OnHounensl u  MHoOrowieHel. CteneHb MHorowieHa. ClioKeHUE, BBIUMTAHHUE, YMHOKECHHE
MHOTOWICHOB. @OpMYJIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMbl U KBaapaT paszHocth. dDopmyna
Pa3HOCTH KBaApaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTENH.

KBagpartHslil TpEXUIEH; pa3IokKEHNE KBAAPATHOIO TPEXUWIEHA HA MHOKUTEIIH.

Anrebpanyeckass apoOb. OCHOBHOE CBOWCTBO anreOpanueckoit apoOu. CrokeHue, BBIYUTaHUE,
YMHO’KEHUE, JIelIeHHe anredpandeckux Apooeil. ParinoHanbHble BEIpaKEHUS M UX IpeoOpa3oBaHue.

YpaBHeHus.

VYpaBHeHHe, KOpEeHb YpaBHEHUS, MIpaBUiia MpeoOpa3oBaHusl YpaBHEHUS, PABHOCUIBHOCTb YPAaBHEHUH.
JInHeliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOPHEH JIMHEWHOIO0 ypaBHEHUS, pEUICHUE JIMHEWHBIX
ypaBHeHuil. CocTaBlieHME YpaBHEHHMI IO YCIOBHIO 3ajaud. PelleHne TEKCTOBBIX 3a/lad C IOMOIIBIO
ypaBHeHUH. JIuHeliHOe ypaBHEHHe C JBYyMsl NepeMeHHbIMH U ero rpaduk. Cucrema ABYX JUHEHHBIX
YpaBHEHMI ¢ JByMs IE€peMEHHBbIMH. PelieHne cucteM ypaBHEHHH crocoOoM MNoACTaHOBKHU. IIpumepsr
pelIeHus TEKCTOBBIX 3aa4 C TOMOIIBI0 CUCTEM YPaBHEHHUM.

8 kaacc.

Yuciaa 1 BLIYHCIEHHS

KBanpatuslit koperp u3 yncna. [loHarue o0 uppanuoHaNIbHOM 4Ymcle. JlecATUYHbIE TPUOIIKEHUS
WppanroHanbHbIX 4YHcesl. CBoicTBa apu(METHYECKMX KBaJpaTHBIX KOPHEM W WX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKCHHUHN U BRIYUCICHUSAM. [[efiCTBUTENbHBIE YUCIIA.

Crenens c 11eJIbIM TTOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3alKiCh YHUCIIA.

YpaBHeHNS H HEPABEHCTBA.
KBagparnoe ypaBHeHue, dopmyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera. Pemenue



YpaBHEHUMN, CBOIINXCS K JUHEHHBIM M KBajpaTHbIM. [Ipocteiimue apoOHO-parmoHaIbHBIC YpPaBHEHUSI.
Pemmenne TeKCTOBBIX 33724 aNreOpandecKuM METOIOM.

Cucrembl ypaBHeHHH.

VYpaBHeHHE C AByMs NEpPEMEHHBIMM M ero rpadux. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHUH C
IBYMsI IEpEMEHHBIMU. Perienne cucTeM JIByX ypaBHEHMM, OTHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOPOi
creneHu. ['paduueckas MHTEpHpeTanns CUCTEMbl ypaBHEHUH C JIByMsl lepeMeHHbIMU. [Ipumeps! pereHus
CUCTEM HEJIMHEUHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

Pemienue TekcTOBBIX 3a7au alreOpandeckuM CriocoOOM.

Uucnosble HepaBeHCTBA M UX CBoMcTBAa. HepaBeHCTBO ¢ OIHOM IepeMeHHOM. PaBHOCHIBHOCTBH
HepaBeHCTB. JIMHEITHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM.

Koopaunatsl u rpaduku.

DYyHKUMH.

Koopaunara Touku Ha mnpsimod. UwucioBble NPOMEXYTKH. PaccrosHue Mexay IByMs
TOYKaMHM KOOPAMHATHOU MPSIMOM.

[IpsmoyronpHass cuctema koopauHat, ocu OX m Oy. abcuucca W opauHaTa TOYKH Ha
KOOPJIMHATHOM TNIOCKOCTH.

[Tonstue ¢dynknuu. O6MacTh OmpeneNeHus U MHOXKeCTBO 3HaueHui ¢(yHkuuu. CrocoObl 3amaHust
GbyHKIHH.

I'paduk ¢ynkumu. Yrenue cpoiictB ¢(ynkuun no e€ rpaduky. [Ipumepsr rpaduxoB ¢yHKIHA,
OTPAKAIOIINX PeaIbHbIC MPOLIECCHI.

OyHKIHMH, OMMCHIBAIOLINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCHMOCTH, UX TpadUKu.
Oynxmpn Y = x2, Y = X3, y=\x, y= IxL.

I'padmueckoe penieHne ypaBHEHUIN U CUCTEM YpaBHEHUI.

9 kJjacc.

Yucyia 1 BEIYUCTIEHAS

JlelicTBUTENbHBIC YKCTIA.

PanmonaneHple 4yKcna, MppanMoOHaIbHBIE YKCIA, KOHEUHbIE W OECKOHEYHbIE IECSITHUYHBIE APOOU.
MHOXECTBO JCUCTBUTEIBHBIX YHCEN; JCHCTBUTEIBHBIC YHCIIa KaK OECKOHEYHBIE IECATUYHBIC IPOOH.
B3anMHO OZHO3HAYHOE COOTBETCTBUE MEXIAY MHOXKECTBOM JEHCTBUTEIIBHBIX YHUCE U KOOPAUHATHOMU
MIPSAMOM.

CpaBHeHUE IEHCTBUTENBHBIX YHCEN, apu(hMETHIECKUE IEHCTBUS C IeHCTBUTEIHHBIMU YHCIAMH.

N3mepenust, npuOIuxKeHus, OLICHKH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UIUTETLHOCTD MIPOIIECCOB B OKPYIKAIOIIEM MUPE.

[Ipubmmxk€HHOE 3HAUYEHHME BEJIMYMHBI, TOYHOCTh MpubmmxkeHus. Okpyrienue uucen. [lpukuaka u
OLIEHKA PE3yJIbTAaTOB BBIUUCICHUM.

YpaBHeHHS U HEPABEHCTBA.

YpaBHEHHUs ¢ OJHON TEPEMEHHOM.

JIluneiiHoe ypaBHeHME. PerieHune ypaBHEHUH, CBOASINMXCS K JMHENHBIM. KBajapaTHoe ypaBHEHHE.
Pemenne ypaBHeHMil, CBOAAIIMXCA K KBaapaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsl pemreHns
ypaBHEHUH TpeThel n 4eTBEPTON cTeneHel pa3ioKeHneM Ha MHOXHUTENH. Perienne 1poOHO-paiioHaIbHBIX
ypaBHeHUH. Pemenne TeKCTOBBIX 3a1a4 anreOpandecKuM METOIO0M.

CucremMpl ypaBHEHUH.

VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JUHEHHBIX ypaBHEHUH C
JIBYMs [IEpEMEHHBIMU. Pelenue cucreM AByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOU
creneHu. ['paduyeckass HHTepIpeTalUs CUCTEMbI YPaBHEHH C IBYMsI IEpEMEHHBIMHU.

Perienue TeKCTOBBIX 3a1au alre0OpandeckuM CrocoOOM.

Hepasencrsa

UucnoBble HEPABEHCTBA M WX CBOWCTBA. PellleHME JTMHEHWHBIX HEPABEHCTB C OJHOW IMEPEMEHHOM.
Pemenue cucreM JMHEHHBIX HEPaBEHCTB C OJHOU mepeMeHHoOW. KBagparHbie HepaBeHcTBa. I'paduueckas
MHTEPIIPETALMs] HEPAaBEHCTB M CHCTEM HEPABEHCTB C ABYMs IIEPEMECHHBIMU.



DYyHKUMH.

KBagparnunas dynkuwms, e€ rpaduk u cBoiictBa. [lapabona, KoopArMHATEI BEPIIMHBI MapaboJIbl, OCh

CUMMETpPUHU TTapadoIIbI.

[paduku byukuumii: y = kx, y = kx + b, y=k/x. Y=V, y=x*. y = | x [ u ux cBoiicrsa.
YucnoBble OCIEN0BATEIBHOCTH
Omnpenenenue 1 criocoObl 3a/JaHKs YUCIOBBIX OCIE0BATEIbHOCTEH.

[ToHsATHE YNCITOBOI MMOCIENOBATEIBHOCTH. 3a/IaHHIE MTOCIEI0BATEILHOCTH PEKYPPEHTHON hopMyIoi n

dhopmyJI0it N-TO WieHa.

Apudmernyeckasi U reoMeTpuYecKasi IPOrpecCcuu.
Apudmerndeckass ¥ TeoMmMeTpudeckas mporpeccuu. Dopmynbsl N-TO wieHa apuPMeTHYecKOr u

reOMETPUUYECKOI MPOrpeccuii, CyMMbI MIEPBHIX N UJICHOB.

N300pakeHne 4ieHOB apu(PMETHIECKON U TeOMETPHUUYECKON MPOrpeccuii TOUKaMu Ha KOOPAMHATHON
IJIOCKOCTH. JIMHEHHBIN U SKCHOHEHIUAIbHBIN pocT. CII0KHbBIE TPOLECHTHI.

7 knacc (102 u)

TemaTuveckoe IIaHupoBanue (Mo rojgaM o0y4deHmus ).

Haszpanue pa3ngena
(TembI) (4nc10
YacoB)

OcHoBHOE coaepkaHue

OcHoOBHbBIE BHU/DbI 1€ATCIBHOCTH oﬁyqalonmxcn

Yucna u 8vluucienus
Payuonanvhsie
yucna

19y

[TonsiTHe paMOHANBHOIO YHUCIA.
Apudmernaeckre TeUCTBUS C
palMoOHANBHBIMHA YUCTAMHU.
CpaBHeHue, yopsiI0uMBaHle
paLMOHATBHBIX YHUCEIL.

CreneHb ¢ HaATypaJbHBIM
MOKa3aTeJIeM.

Pewrenne ocHOBHBIX 3aj1a4 Ha
IpoOu, IPOLEHTHI U3 PEaIbHOMI
MPaKTHKH.

[Ipu3Haku AenuMocTH,
Pa3yIoKEeHUs] HA MHOKHUTENN
HaTypaJIbHBIX YnCell.

Peanbnbie 3aBucumocti. Ipsmas
u oOpaTHas
MIPOTIOPIMOHAIIBHOCTH

CuctemMaTu3upoBaTh W o0oramarb 3HAHUS
00 OOBIKHOBEHHBIX U JICCATHUYHBIX IOPOOSX.

CpaBHUBATH u YIIOps10YUBaThH apoowu,
npeoOpa3oBhIBas npu HEOOXOJIUMOCTH
IECITUYHBIE pobu B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIC B JICCSITHYHBIC, B YACTHOCTH B
OECKOHEYHYIO JIECSITUIYHYIO APOOb.

I[IpumensaTe pa3HOOOpa3HBIE CIIOCOOBI U
NpUEMBI  BBIYHUCICHUSI 3HA4YCHUU JPOOHBIX
BBIPKEHHUM, COJIEpKAIIUX OOBIKHOBEHHBIC U
JIECSATUYHBIC Ipodu: 3aMEHSITh npu
HEOOXOJIMMOCTH JIECSITUIHY O IpoOb
OOBIKHOBEHHOUW M OOBIKHOBEHHYIO JAECSATUYHOM,
MPUBOJWTH BBIpaXXeHHE K (opme, HamOolee
yZIOOHOM I BBIYMCIICHUN, NPEeoOpa3OBBIBATh
JIpOOHBIC BBIpAXKEHUSI HAa YMHOXKEHUE U
JICJICHUE JCCATHUYHBIX JIPOOCH K JSHUCTBHUSIM C
LIEJIBIMHU YHCIIAMH.

IIpuBOAUTE  YHCIOBBIE U  OYKBEHHBIC
IPUMEPDI CTEIICHU c HATypaJlbHbIM
rnmokasareyieM, OOBSICHsSISI 3HAYCHUS OCHOBAHUS
CTEIIEHW MW T[OKa3aTelsi CTEIeHU, HaXOIUTh
3HAUEHUs CTEeNneHer Buma an (a — Jr00o0e
panMoHaIbHOE YHCJIO, N — HaTypaJibHOE
YHCIIO).

IToruMaTe CMBICH 3arucu OOJIBIIIUX YHCEI C
MMOMOIIBIO JIECITUIHBIX IOpoOedl W CcTemneHeu

yucina 10, @OpUMEeHsATH UX B peaJibHbIX
CUTyalUsIX.

ITpumensaTs OpU3HAKHU JEJIMMOCTH,
pas3iio)KeHUsT Ha MHOXUTEIM HaTypaJbHBIX
YUCel.

Penrate 3ajjaun  Ha 4YacTH, MPOLIEHTHI,

MIPOTIOPITNH, Ha HAXOXXACHUE ApoOu (MpolieHTa)
OT BEJIWYHUHBI W BEJIWYUHBI MO €€ Japodu
(opotteHTy), JpodOu  (OpoOIlleHTa), KOTOPBIU
COCTaBJISICT OJIHA BEJIMYWHA OT APYTOM.
IIpuBoauTh, pa3ouparsb, OIICHUBAThH




pa3MuHBIE  pEIIeHUsI,  3aIlicH
TEeKCTOBBIX 3aj1a4.

Pacrio3naBaTth W OOBSICHATH, ONUPASCh Ha
OompenesIeHus], TPSAMO MOPOIOPIHUOHAILHBIE |
o0paTHO TPOTIOPIHUOHAIBHBIE 3aBUCHMOCTH
MEXJy BEJIIMYWHAMU; TIPUBOJUTH MPUMEPHI
3TUX 3aBUCUMOCTECH U3 peaJibHOTO MHpa, U3

JIPYTUX yIeOHBIX MPEIAMETOB.

peuieHui

Aneebpauueckue
BbIPAICEHUS
(27 u)

ByxBeHHBIE BBIpaKEHUS.
[Iepemennsrie. JJomycTumbie
3HAYCHUS TIEPEMCHHBIX.
®opwmymel. [IpeobpazoBanue
OYKBEHHBIX BBIPOKCHUM,
PacKpBITHE CKOOOK M MPHUBEIICHIE
MoJ00OHBIX cinaraeMbeix. CBOMCTBa
CTETICHU C HATYPAJIbHBIM
nokaszaresieM. MHOTO4JICHBI.
CroxeHue, BEIYUTAHKE,
YMHOKEHHE MHOTOYJICHOB.
DopMyJIbl COKPALIEHHOTO
yMHOkeHUs. Paznoxenue
MHOT'OYJICHOB HA MHOXKUTEIU

OBnageTs anreOpamdecKO TESPMUHOJIOTHEH
W CHMBOJIMKOHW, NPUMEHSTh €€ B Ipoliecce
OCBOEHUS Y4eOHOTro MaTepuala.

Haxoauts 3HAYCHUS OYKBEHHBIX
BBIPKCHUU TIpU 3aJaHHBIX 3HAYCHUSX OYKB;
BBIMIOJIHSITH BBIYHUCIICHUS 110 (popMyIiaMm.

Brimonasate npeoOpa3zoBaHUS [EJIOTO
BBIDKEHHUSI B  MHOTOYICH MOPHUBEJICHUEM
MOJOOHBIX ClIaraeMbIX, PaCKPBITHEM CKOOOK.

BeimomasTh yMHOXEHHWE OJHOWICHAa Ha
MHOTOYWJIEH W MHOTO4YJIeHa Ha MHOTOYJICH,
NpUMEHsITE  (GOPMyNBI  KBajgpaTa CyYMMBI H
KBaJipaTa pa3HOCTH.

OcymiecTBIAT pa3ioXeHWe MHOTOWICHOB Ha
MHOXXHUTEJIH IMyTEM BBIHECEHHsI 32 CKOOKH 00IIero
MHOXHUTEJISI, TPUMCHCHHUS (OPMYJIBI  Pa3HOCTH
KBaJIpaToB, (POPMyI COKPAIIEHHOTO YMHOKEHHS.

[Ipumensats mpeobpa3zoBaHre MHOTOWICHOB IS
peuiCHus Pa3iINYHbIX 3agad u3 MaTC€MaTUuKH,
CMEKHBIX TTPEIMETOB, U3 PEaTbHON MMPAKTUKH.

3HAKOMUTBHCS C HCTOPHUEHN Pa3BUTHUsI MaTEMAaTUKH

Vpaenenus u
HepageeHcmad
(20 u)

YpaBHeHue, IpaBUiIa
npeobpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTbH YPaBHEHHH.
JluneiiHoe ypaBHEHHE C OAHOM
IIEPEMEHHOM, pellIeHue
JIMHEWHBIX YPaBHEHUH.
Pewrenne 3amay ¢ TOMOLIbIO
YpPaBHEHUI.

JIuneitHoe ypaBHEHUE C JByMsI
[IEPEMEHHBIMH U €T0 rpaduK.
CucremMa IByX JTUHEHHBIX
YpaBHEHUH C ABYMs
[IePEMEHHBIMHU.

Pemenue cuctem ypaBHeHUN
CrIocoO0M MOACTAHOBKH U
CIOCOOOM CII0KEHUs

Pemars  sMHENHOE  ypaBHEHME C  OJHOU
MEepEMEeHHOM, NpUMEHss TMpaBuja TMepexona oT
HCXOJHOTO YpaBHEHHS K PaBHOCUIBHOMY €My
0oJiee MpOCTOrO BUA.

[IpoBepsaTh, sBIAAETCS U KOHKPETHOE YHCIO
KOpHEM ypaBHEHHUSI.

[logbupaTe mpuMepbl map 4YUCes, SBISIOMINXCS
pelieHreM  JUHEWHOro ypaBHEHHUS C  JAByMSA
NepeMEHHBIMU.

CTpouTh B KOOPJAMHATHOH IUIOCKOCTH T'paduk
JMHEWHOTO YpaBHEHUS C JABYyMs IE€PEMEHHBIMU;
MOJIb3YsSICh ~ rpadUKOM,  TPHUBOJHUTH  MPUMEPHI
pelIeHus! ypaBHEHUSI.

Haxomutp pemieHne cuUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH C ABYMSI TIEPEMEHHBIMH.

CocTaBisaTh U pemaTh ypaBHEHHE WIH CHCTEMY
ypaBHEHHUH 110 YCIOBHIO 33/1a4l, HHTEPIPETUPOBATH
B COOTBETCTBHHU C KOHTEKCTOM 3aJ[a4l TMOJyYEHHBIN
pe3yabpTrar

Koopounamor u
epaghuxu. Qyuxyuu
(24 u)

Koopaunara Touku Ha MpsMOM.
UucnoBble TPOMEKYTKH.
Paccrosinue mexny 1Byms
TOYKaMU KOOPAUHATHOW MPSIMOil.
[IpsimoyronbHas cuctema
KOOPJMHAT Ha TIOCKOCTH.
[Ipumeps! rpadukoB, 3aTaHHBIX
dhopmynamu.

Urenune rpaduKkoB peasbHBIX
3aBHCHUMOCTEH.

Honsitue pynkuuu. ['paduk
GyHKIHH.

M3o0paxaTh Ha KOOPAMHATHOM NPSIMOM TOUKH,
COOTBETCTBYIOLIME 3aJaHHBIM KOOpJWHATaM, JIy4H,
OTPEe3KH, HWHTEpBaJIbl;  3alWChIBaTh WX  Ha
anreOpanvecKoM S3bIKE.

OTMmedaTs B KOOPAMHATHON TUIOCKOCTH TOYKH I10
33JIaHHBIM  KOOPJMHATaM;  CTPOUTh  TI'pauKh
HECJIO)KHBIX 3aBUCHMOCTEH, 3a/IaHHBIX (OpMyJIamu,
B TOM 4YHCJIE C OMOIIBIO UPPOBBIX JIA0OPATOPHIA.

[IpumensTs, n3ydaTh MIPEeNMYIIECTBa,
HHTEPIPETUPOBATH rpaduaecKuit croco0
MPEJICTABICHUS W  aHajiu3a  Pa3HOOOpa3HOU

YKU3HCHHOW MH(OpMaInu.




CroticTBa dhyHKImi. JInHeiHas
(hyHKIHS.

[MocTpoenue rpaduka TuHEHHON
¢dbyuxun. ['paduk pyakmun y = 1
x|

OcBamBarh TIOHATHE (DYHKIIUH, OBJIAICBATH
(byHKIIMOHANTBHON TepMHUHOJNOTHEH. PacmosHaBaTh
nuHelHyo ¢yHKuMio y = kx + b, onuceiBaTh eé

CBOWCTBA B  3aBHUCHMOCTH OT  3HA4YCHUH
ko3 ummeHToB k u b.

Crpouts  rpaduxu TUHEHHOW  QyHKUHMH,
¢byaxkumn y = 1 x I. Hcnonb3oBaTe 1udpoBbie

pecypcsl sl OoCcTpoeHus rpadukoB (GyHKIHA H
HU3y4YEHUs UX CBOMCTB.

IIpuBoauTE NpUMEpH! JIMHEHHBIX 3aBUCUMOCTEHN
B PEAJIBHBIX MTPOLECCAX U ABICHUAX

Tloemopenue u
0600wernue (6 1)

IToBTOpEHUE OCHOBHBIX MOHATHMN
1 METOJO0B Kypca 7 Kjacca,
00001IIeHre 3HAHUI

BreiOuparh, NTpUMEHATH OIGHUBATH CIIOCOOBI
CpaBHEHHUsI YHCEN, BBIYUCICHHH, MpeoOpazoBaHMiA
BBIPAKEHUM, PELICHUS YPABHEHUIA.

OcymiecTBISITh CaMOKOHTPOJIb  BBITIOHSIEMBIX
JIeCTBUI U CaMOIIPOBEPKY pe3yabTaTta
BBIYHCIICHUH, npeoOpa3oBaHui, IIOCTPOCHUH.

Pemarts 3amaun U3 peanbHON >KU3HU, MPUMEHSTH
MaTeMaTUYeCKue 3HAHWUSA Ui pelieHus 3afad w3
JpYyTUX IpeIMETOB.

Pemrate  TekcTOBBRIE  3ajaum,
BBIOMPATh CITIOCOOBI PEIICHUS 3a1aun

CpaBHUBATD,

8 knacc (102 u)

Ha3panue pa3uesa
(Tembl) Kypca
(44 CJ1I0 YACOB)

OcHoBHOE€ coaepkaHue

OcHoOBHBbIE BU/bI J€ATCJIbHOCTH Oﬁy‘lalOHII/IXCH

Yucaa u 8bl4ucieHusl.
Kesaopammuule xopnu
(15 4)

KBanpaTtHb1if KOpeHb U3 UKCa.
[TousTue 00 uppanroHaIbHOM
qucIie.

JecsaTnaHbie NpuOIMKEHUS
MPPaLMOHATIBHBIX YHCEIL.
JleficTBUTENIbLHBIE YKCIIA.
CpaBHeHHE ACUCTBUTEIBHBIX
YHUCEI.

ApudmeTruecKkuil KBaipaTHBIHI
KOpeHb. YpaBHEHHE BUJa X2 = a.
CaoiicTBa apupMETHIECKUX
KBaJIPATHBIX KOPHEH.
[Ipeobpa3zoBaHue YUCITOBBIX
BBIPKECHHH, COIEPKAIINX
KBaJpaTHbIC KOPHH.

dopMynupoBaTh  OHpEAENICHHE  KBaJAPATHOTO
KOpHSL M3 4YwWcia, apuMETHUYECKOro KBaJApaTHOTO
KOpHS.

[IpuMeHsTh ollepanuio WU3BICUEHHS KBaJAPAaTHOTO
KOpHSI W3 4YHWCIa, WCIOJB3Yysd TPH HEOOXOAMMOCTH
KaJIbKYJIATOP.

O1eHUBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMU
U IECATUIHBIMHU APOOSIMHU.

CpaBHI/IBaTB U ynopsaao4duBaTb palMOHAJIbHBIC H
UppaIMOHANIbHBIE YHCJIAa, 3alUCAHHBIE C TOMOIIBIO
KBaJIPATHBIX KOpPHEH.

HccnenoBate ypaBHeHHE X2 = a, HaxXOIUTh
TOYHbIE M TpUOMMKEHHBIE KOpHM mipu a > 0.

UccnenoBate  cBOWCTBa  KBaJpaTHBIX  KOpPHEH,
MIPOBOAS YUCITIOBBIE AKCIIEPUMEHTHI c
HCTIOJTb30BAHUEM KATBKYJISITOpA (KOMIBIOTEPA).
Jlokas3sIBaTh CBOICTBA apu(METHICCKUX
KBaJIpaTHBIX  KOpHEH; OPUMEHSITh  UX  JUIS
npeoOpa3oBaHUs BEIPAKCHUN.
Brinonuare npeobpa3zoBaHus BBIPAXKEHU,

CoJiepKaIIuX KBaIpaTHbIE KOPHHU.
Bripaxkath TepeMeHHbIE H3 TEOMETPUYECKUX U
dbusmaeckux hopmyir.
Beraucisite 3HaYSHUS BBIPAXEHUN, COJIEPKAIIUX
KBaJIpaTHBIE KOPHU, MCIOJIB3Ys MPU HEOOXOJAUMOCTH

KaJbKYJISTOP.
Hcnionb3oBarth B X0J€e pelreHus 3ama4
SJIEMEHTApHbIE  MPEACTABIICHUS,  CBS3aHHBIE  C

MPUOTMKEHHBIMH 3HAYCHHUSIMA BEJTMYHH.
3HAKOMUTBCSI C UICTOPHEH Pa3BUTHS MATEMATHKH.

Yucna u evrluucienus.
Cmenens ¢ yenvim
nokazamenem (7 4)

CTeneHsb ¢ [eJIbIM IMOKa3aTeJIeM.
CrangapTHas 3alliCh YHCIIA.
Pa3meprl 00BEKTOB

q)OpMyJII/IpOBaTI: ONpCACIICHUC CTCIICHU C LCJIbIM
IIOKa3aTCJICEM.
HpeHCTaBHHTB 3alUCh OOJBIINX W MaJIbIX YHCEI B




OKpy>karomero mupa (0T
3JIEMEHTAPHBIX YaCTHIL 0
KOCMHYECKHX OOBEKTOB),
JUTNTEIHHOCTH TPOIIECCOB B
OKpY’KaroIIeM MUpe.
CBoiicTBa CTENICHU C 1IEJIBIM
MOKa3aTeIeM.

CTaHJIapTHOM BHJIE.

CpaBHMBaTh 4YHWCIIa W BEJIWYHWHBI, 3alFCAHHBIC C
HcnoJib3oBaHueM crerenu 10.

Hcnonp30BaTh 3alUCh YHMCEI B CTAHAAPTHOM BHU/IE
IUTST BEIpQXKCHUS pa3MepoOB OOBEKTOB, JITUTEIHHOCTH
MPOLECCOB B OKpyxkarouem mupe. DopMysmpoBarts,
3aIlUChIBATh B CHUMBOJIMYECKON dbopme "
WUTIOCTPUPOBATH TIPUMEpPaMHU CBOWCTBA CTENEHU C
IEeIBIM MMOKa3aTeJIEM.

[IpumensaTh CBOMCTBA CTCIICHU OIS
npeoOpa3oBaHus BHIPAKCHUIN, COMCPIKAIMINX CTCIICHU
C IICJIBIM TTOKA3aTEJIEM.

BrInmoaHATE AEHCTBHSA C YHUCIIAaMHU, 3alIMCAHHBIMHU B

CTaHJapPTHOM BHJIC (ymHOXEHUE, JieJICHHE,
BO3BEJCHHE B CTCIICHB).
Aneebpauyeckue KBaapatHbIii TpEXUIICH. Pacno3naBath KBaJIpaTHBIN TPEXUIICH,
BHIPANCEHUSL. Paznoxenue kBagapaTHOTO YCTaHaBJIMBATh BO3MOXKHOCTh €ro pa3JIOKCHHUS Ha
Keaopammnuwiii TpEXUICHA HA MHOXKHTEIIH. MHOXHUTEITH.

mpéxunen (5 u)

Aneebpauuecxue
BBIPANCEHUSL.
Aneebpauuecxas
0poow (15 u)

Anredpanyeckas IpoOb.
JonmycTumMble 3HaUEHUS
MEPEMECHHBIX, BXOJAIINX B
anredbpanveckue BhIPAKECHUS.
OCHOBHOE CBOHCTBO
anreOpandeckoi qpoou.
Cokpanienue npobeii. CiioxeHue,
BbIYUTAaHUC, YMHOXCHUEC U
JieJIeHre alre0pandecKux
npobeii. [IpeoOpazoBanue
BBIPAKEHHH, COAEPKAIIMNX
anredOpandeckue Ipoou.

PacknagpiBaTh Ha  MHOXUTEIM  KBaJApaTHBIN
TPEXWICH C HEOTPHUIATSIbHBIM JIUICKPUMHHAHTOM.

3anuceIBaTh anreOpanvecKue BBIPAXKEHHUS.
Haxomute oO0nacTe ompeneneHuss paruoHaIbLHOTO
BBIPaYKCHHSI.

BEIMONHATE YUCIOBBIE TTOJACTAHOBKHM M BBIYUCIIATD
3HaYeHWe JpoOW, B TOM YHCIE C IOMOIIBIO
KaJIBKYJISATOpA.

DopMyIUpOBATH OCHOBHOE CBOMCTBO

anreOpanveckoil JapoOM ¥ MPUMEHSATh €ro s
npeoOpa3zoBaHus JpOOei.

BeimonHaATeE  OEMCTBUS  C
JIPOOSIMH.

[IpumensaTs npeoOpa3oBaHMs BBIPAKEHUH IS
peuieHus 3aaad.

BripaxkaTs nepemennbie u3 popmyi (pusndeckux,

ajareOpandecKuMu

reOMETPUYECKUX, ONHMCHIBAIOIIAX OBITOBBIC
CHTYAIIVH)
Ypasnenus u KBaapatHoe ypaBHEHUE. Pacno3naBath KBaJIpaTHbIE ypaBHEHHUS.
HepaseHcmea. Henonnoe kBagpatHoe 3anuceiBaTh  (opMylly  KOpHEH  KBaJpaTHOTO
Keaopammnuie YpaBHEHHUE. YpaBHEHUS; penaTh KBaJpaTHbIE YpaBHEHUS —
ypasHerus (15 1) dopMmyJia KOpHEH KBaJIPaTHOTO MOJIHBIE U HE MOJIHbIE.
YPaBHCHUS. IIpoBoauTh npocreinme HUCCIIEOBAHHUS

Teopema Buera. Pemienue
ypaBHEHUH, CBOASIIIUXCS K
KBaJ[PaTHBIM.

[IpocTetimue npobHO-
palMoOHAIbHBIC YPaBHEHHUSI.
Pemenue TekcToBbIX 3aaa4 €
MTOMOINIBIO KBaIPATHBIX
YpaBHEHUI.

KBaJpaTHBIX YpaBHEHUH.
Pemate ypaBHEHUs, CBOAAIINECS K KBAAPATHBIM, C
TTOMOIIIBIO TTPe0Opa30BaHMI M 3aMEHOM TTEPEMEHHOM.

HaGmromate W aHaMM3WpPOBATH CBA3bL MEXKIY
KOpHSMH W Kod(ppuuueHTaMu  KBaAPaTHOTO
YpaBHEHUSI.

dopMmyaupoBaTh TeopeMmy Buera, a Takxe

00paTHYI TeopeMy, MPUMEHSTh 3TH TEOPEMBbI JJIs
peleHus 3a1ad.

Pemate  TekcTOBbIE 3ajauM  anreOpamvdecKuM
criocobom: MePEeX0UTh oT CJIOBECHOMU
(hopMyITMPOBKH YCIIOBUS 3aJaydl K areOpandecKou
MOJIEJIM IyTEM COCTAaBJCHUS YpPaBHEHUsI; peIiaTh
COCTaBJICHHOE ypaBHEHHUE; HHTEPIPETUPOBATH
pe3yJibTar.

3HaKOMHUTBLCS C HCTOPHUEH Pa3BUTHUS aTeOpHI.

Vpaenenus u
HepaeeHcmaa.
Cucmemvl ypasuenutl

JIuneiiHoe ypaBHEHUE C IByMs
MePEMEHHBIMU, ero rpaduk,
MIPUMEPHI PEUICHUS] YPABHCHUH B

Pacno3HaBath JMHEHHBIE YpaBHEHUS C JBYMs
MIepEMEHHBIMU.
Crpouth rpaduku JUHEHHBIX ypaBHEHHH, B TOM




(13 4)

LIEJIBIX YHCIIaX.
Pemienue cucreM AByX JTMHEMHBIX
YpaBHEHUH C IBYMs
[IEPEMEHHBIMH.

IIpumepsl penieHust cuctem
HEJIMHEWHBIX YPABHEHUN C ABYMsI
nepemMeHHbIMU. ['padnyeckas
WHTEPIpETAlUs YPABHEHUS C
JIByMs IEPEMEHHBIMHU U CHUCTEM
YpPaBHEHUH C ABYMs
nepeMeHHbIMu. Pelienue
TEKCTOBBIX 33124 C IIOMOILBIO
CHCTEM YPABHECHUN.

YHCJIE UCTIONb3Ys LU(POBBIE PECYPCHI.

Pasnuuate mnapajienpHble M IIepeceKarolIuecs
MpsIMBIE 110 UX YPAaBHEHUM.

Pemate cucteMbl AByX JMHEHHBIX YPaBHEHUH C
JByMsI IEPEMEHHBIMHU MOJICTAHOBKOM U CIIOKEHHUEM.

Pemate mpocreiimine cucTembl, B KOTOPBIX OJHO
13 YypaBHEHUU HE SBISAETCS TUHEHWHBIM.

[IpuBoauTh rpadguueckyo HMHTEPIPETALHIO
pelleHus] YpaBHEHUsA C JBYMs IEPEMEHHBIMU U
CHCTEM ypaBHEHHUM C IBYMs NTE€pEMEHHBIMHU.

Pemate TekcTOBBIE 3amaun  anreOpanvdecKuM
criocoOoMm.

Vpaenenus u
HepageHcmaa.
Hepasencmea
(12 u)

UucnoBble HEPABEHCTBA U UX
CBOIICTBA.

Hepasenctso ¢ onHoM
[IEPEMEHHOM.

Jlunelinple HEPABEHCTBA C OJTHOU
TIEPEMEHHON U UX PEIICHHE.
CucTteMbl TMHEHHBIX HEPABEHCTB C
OITHOM TTEPEeMEHHOM U UX pEIICHHE.
N3o0pakeHne pereHus! JIMHSHHOTO
HEpPaBEHCTBA U UX CHUCTEM Ha
YHUCJIOBOU MIPSIMOM.

DopMyIIMpPOBaTh CBOWCTBA YHUCJIOBBIX HEPaBEHCTB,
WITIOCTPUPOBATh WX HA KOOPJAWHATHOW  MPSIMOH,
JIOKa3bIBATh aJIreOPanICeCKH.

[IpuMeHsTh CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS
3a7ad.

Pemars JIMHENHBIE HEpaBEHCTBA c OHOU
MepeMeHHOM, M300pakaTh pEIIeHHEe HEepPaBEeHCTBA Ha
YHUCIIOBOH TIPSMOH.

Pemrate CUCTEMBI
n300pakaTh  pelleHue
YHUCJIOBOU MPSIMOM.

JIMHENHBIX
CUCTEMBI

HEPaBEHCTB,
HEpPaBEHCTB  Ha

Dyuxyuu. OcHogHbIe
nousmus (5 u)

[Tonsarue GpyHKINN.

OO0nacTh onpeieeHus 1
MHO>KECTBO 3HaUYCHUH (yHKITHH.
CniocoOsbl 3a1aHust (PyHKIIHIA.
I'padux pyHkIIM.

CaoiicTBa GyHKINH, UX
oToOpakeHue Ha rpaduKe.

Hcnonb30BaTh PyHKIMOHAIBHYIO TEPMUHOJIOTHIO
Y CUMBOJIMKY.

Beraucnates 3HaueHus — GYHKIWH,  3aJaHHBIX
dbopmynamu (Ipp  HEOOXOJAMMOCTH HCIOJIH30BaTh

KaJIbKYJIATOP);  COCTaBIATH  TAOJMIBI  3HAYCHHMA
GbyHKIHH.

Crpouts 10 TOukaM rpapuku  QYyHKUHH.
OnuceiBaTh CBOWCTBa (YHKIIMM Ha OCHOBe €&

rpad)UuecKOro Mpe/ICTaBICHUS.

Hcrione3oBaTth
TEPMUHOJIOTUIO U CUMBOJIUKY.

HccienoBath mpuMepbl T'paUKOB, OTPAKAOIIUX
pealbHbIE MPOLIECCHI U SIBJICHUS.

[IpuBoauTs mHpuUMEpPHl MPOLECCOB U SBICHUH C
3aJIJaHHBIMU CBOMCTBaMU.

Hcmonp30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI IS
MMOCTPOCHUs TPaPUKOB (PYHKIHHA H U3YYEHHS HX
CBOWCTB.

(PYHKITMOHAIIBHY O

Dynkyuu. Yucnosvie
dyuxyuu (9 u)

UreHue u nocTpoeHue rpadukon
GyHKIMA.

[Ipumeps! rpadukoB QPyHKIUH,
OTpaXKaIOIINUX peallbHbIe
HIPOIIECCHI.

DYHKIMHN, ONUCHIBAIOIINE
NpsIMyI0 U 0OpaTHYIO
MPOITOPITHOHATILHBIE
3aBUCHUMOCTH, UX IPAPUKH.
I'mnepOomna.

I'paduk pyskmm y = x2.
OyHKIUN y = x2, y=x3,Y =X, ¥
= I x [; rpadhuueckoe pernienue
YPaBHEHUH U CUCTEM ypaBHEHHM.

Haxomute ¢ momomnipto rpadpuka QyHKIUU
3HaYE€HHE OJIHOM M3 paccMaTpPHBAEMBbIX BEJIMYUH I10
3HAYEHUIO JAPYToil.

B HeC/IOXKHBIX cliydasix BbIpaxath (HopMysioi
3aBUCUMOCTb ME/ly BETMYMHAMM.
OnucelBaTh Xapakrep W3MEHEHHUS OJHOU

BEJIMYMHBI B 32aBUCUMOCTH OT U3MEHEHHS IPYTOi.
Pacmo3naBaTh BUJIbI U3y4aeMbIX ()YHKIIHA.
[loka3piBaTh  CXeMaTHYECKHM  IOJIOKEHUE  Ha

KOOPJIMHATHOHN TIOCKOCTH rpadukoB (pyHKIUH BUIA:

y=x2,y =x3,y=x,y =IxL
Ucrnionb3oBath (dbyHKIIMOHAIBHO-TpadruecKue

MPEACTABICHHUS] JUIsl PEIICHWsT W HMCCIEJOBaHUS

YPaBHEHUI U CUCTEM ypaBHEHHI.

IIpumeHnsaTs nudpPoOBBIE pecypehl Al MOCTPOCHUS
rpaduKoB QYHKIHH.

Ilosmopenue u
0606wenue (6 u)

IToBTOpEHNE OCHOBHBIX TOHSTHMA
1 METOJOB KypCOB 7 M 8 KJIACCOB,
060011eHNe 3HAHUH.

OIICHUBATh  CIOCOOBI
peoOpa3zoBaHuit

BriOuparh, nOpUMEHSATSH,
CpaBHEHHUS YHCEJ, BBIYNCICHHIA,
BBIPA)KEHUM, pellIeHUs] YPAaBHEHUH.




OcymecTBIsTE CaMOKOHTPOJIIb
JIEHCTBUN U CaMONPOBEPKY pe3ysibTaTa BBIUMCICHUH,
peoOpa3oBaHUil, TOCTPOCHUH.

Pemrate 3ajaun U3 peasibHOM KU3HU, MPUMEHSTH
MaTeMaTHYeCKrue 3HaHHUS I pelieHus 3axad w3
JPYTUX MPEIMETOB.

Pemrath TekCTOBBIC 3a/1aun, CPABHUBATH, BEIOUPATH
CIIOCOOBI pEeIICHUS 3aJa9H.

BBITIOJIHACMBIX

9 knacc (102 uaca)

Ha3Banue pasneJia (TeMbl)

OcHoBHOe cojiepxxkaHmne

OcHOBHbIE BHABI 1eATEJbLHOCTH

Kypca (4HCcJI0 9YacoB) 00y4aromuXxcs
Yucna u evluucaenus. PannoHanpHbIe YncIa, Pa3zBuBarh mpencTaBieHMS O YHCIAx: OT
Jeticmeumenvuule yucna HMppaLMOHaJIbHbIE YHCIIA, MHOXECTBA HaTypaJbHbIX YHUCel bits)
(CRY, KOHEUYHBbIE U OECKOHEUHbIE MHOXECTBA JEHCTBUTEIbHBIX YUCE.
JIeCATUYHBIC IPOOH. O3HaKOMUTHCA c BO3MOKHOCTBIO

MHOkecTBO AEUCTBUTEIBHBIX
YHCeIT; IeUCTBUTEIbHBIC YHCIIa
KaKk 0CCKOHEYHBIC JICCATUYHBIC
JIpoOH.

B3aumHo ogHO3HAYHOE
COOTBETCTBUE MEKIY
MHOYKECTBOM JICHCTBUTEIBHBIX
YHCeNl U MHOYKECTBOM TOYEK
KOOPJIUHATHOUN NPsMOI.
CpaBHeHHE ACHCTBUTEIBHBIX
qucen, apupMeTHnIecKue
NEUCTBUA C NIEUCTBUTEILHBIMU
YHCIIaMHU.

[MpubnmxkénHoE 3HaUEHNE
BEIIMYHUHBI, TOYHOCTh
MPUOITMKEHUSI.

OKpyriieHne Yncell.

[Ipukuaka v orleHKa pe3yJIbTaToB
BBIYHCIICHUH.

MIPEACTAaBICHUS ACHCTBUTEIBHOIO 4YHCIA KaK
OCCKOHEYHOU INEeCATHYHOU ApoOU, TPUMEHSTh
JCCATUYHbBIC HpI/I6J'II/I)KCHI/I$I panvoOHaJIbHBIX U
HPpaOHAIILHBIX YUCE.

N300pakaTe  neWCTBUTENHHBIE
TOYKaMHU KOOPJUHATHOU IIPSIMOM.

3anuceIBaTh, CPAaBHUBATh U YHOPSI0UYNBATh
JIEHCTBUTEIIbHBIC YHCTIA.

quciia

BrimonsATs, coueras YCTHBIE u
NUCbMEHHBIE  MPUEMBI,  apuMeTHUECKUE
JEUCTBUSA C  palHOHAIBHBIMU  YHCIIAMHU;

HaXOoJUTh 3HAYCHUA CTENEHEH C OCJIBIMA
IMoKas3aTcasIMn nu KOpHCﬁ; BBIYHCJIATH
3HAYCHHUSA YHUCIIOBBIX BBIpa)KeHHfI.

HOHy‘II/ITB NpeaACTaBJICHUEC O 3HAYUMOCTHU

JICUCTBUTENIBHBIX YHCEJl B MPAaKTUYECKOU
JesITeIbHOCTH YeIOBEKa.
AHanu3upoBaTh U J€JIaTh BBIBOABL O

TOYHOCTH MNPUONMKEHHUS] JEHCTBUTEIBLHOTO
YyHcIa MPU pelIeHu! 3aad.

OKpyTIsTH JIeCTBUTENIbHBIE qucia,
BBITIOTHSATH MPUKUIKY pe3yJibTaTa
BBIYMCIIEHUH, OLIEHKY 3HAY€HUH YMCIIOBBIX
BBIPAKEHHUI.
3HAaKOMUTBCS C  UCTOpPUEH  pa3BHTHSA
MaTeMaTHKH.
Vpasnenus u nepasencmea. JIuneiliHoe ypaBHEHUE. OcBanBath, 3aMOMUHATE W TPUMCHATH
Ypaeuenus c oonoti Pemenue ypaBHeHwHil, rpaguyeckue  METOJIbl  NPU  pElIeHUHU

nepemennou (14 u)

CBOJIAIIMXCS K TUHEUHBIM.
KBajspaTHoe ypaBHEHUE.
Pemienne ypaBHeHui,
CBOASAIINXCS K KBaJPaTHBIM.
bukBagpaTHbie ypaBHEHHS.

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM.

Pacno3naBarts LeJIble u IpoOHBIE
YpaBHCHUS.
Pematse JINHENHEIE u KBaJpaTHbIE

YpaBHCHUs, YpaBHCHUSA, CBOAALIUCCA K HUM,

IIpumepsl pelnieHus ypaBHEHUN npocrefmune JpOOHO-paIIOHAIHHBIE
TpeTbell U YeTBEPTON CTeNeHel YPaBHEHHUS.
Pa3JIoKEHHEM HAa MHOYKUTEIIH. [Ipennarats BO3MOHBIE CIOCOOBI
Pemenne qpobHO-panlMOHATBLHBIX | PEIIEHHUs] TEeKCTOBBIX 3adad, 00CYXIaTh WX U
YpaBHEHUH. pematb  TEKCTOBBIE  3aJa4ydl  pPa3HBIMH
Pemenune TekcToBBIX 3a1a4 CIOCO0aMH.
anreOpandecKuM METOIOM. 3HAaKOMHUTBCSI C  HCTOPHUCH  pa3BUTHUS
MAaTE€MAaTHUKHU.
Ypaenenus u nepasencmea. | UnucioBsle HepaBEHCTBA U UX Ywurarts, 3aliChHIBaTh, MOHUMATh,
Hepasencmea (16 ) CBOMCTBA. HHTEPIPETUPOBATH HEpaBEHCTBA;

JIuHeliHble HEpaBEHCTBA C OJTHOMU

HCII0JI30BaTh CUMBOJIMKY U TCPMHUHOJIOTHIO.




MEPEMEHHON U UX pEIIEeHUE.
CucTeMbl THHEWHBIX HEPABEHCTB
C OHOM EPEMEHHON U UX
pereHue.

KBanpaTHbie HepaBeHCTBA U UX
pelIeHue.

I'padpuueckas uaTepnperanus
HEpPaBEHCTB M CCTEM HEPaBEHCTB
C ABYMS IEPEMECHHBIMH.

BrimonHaTs TIpeoOpa3oBaHUS HEPABEHCTB,
HWCTIOTB30BATh ISl MMpeoOpa3oBaHUsl CBOHWCTBA
YHCIIOBBIX HEPABCHCTB.

Pacno3HaBath JHMHEWHbIE W KBaJpaTHbIE
HEpaBEHCTBA.

Pemats nuHeiHbIle HEpaBEHCTBA, CUCTEMBI
JUHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB,
BKJIFOYAIOIIUX KBaJpaTHOE HEPaBEHCTBO, H
peuaTh HX; 00Cy)/1aTh MOJyYCHHBIE
peuieHus.

H300pakaTe pelieHHe HEepaBeHCTBA U
CUCTEMbl HEpPABEHCTB Ha YHCJIOBOM MPSIMOMH,
3aMKUCHIBATH PEIICHUE C TOMOIII0 CUMBOJIOB.

Pemarts KBaJIpaTHEIC HEpaBCHCTBA,
HCTIONB3YS TpaduyecKue MpeACTaBICHHS.

OcBauBaTh U MPUMEHITH HEPABEHCTBA MPU
pCHIeHI/II/I pa3J'II/I‘-IHI)IX 3agady, B TOM YHCIJIC
MMPaKTHKO-OPUEHTHPOBAHHBIX.

Oynrkyuu (16 u)

KBanparnunas pyHkmus, eé
rpaduK 1 CBOHCTBA.

[Tapabona, KOOpAUHATHI
BEPIIHUHBI MapaboJIbl, OCh
CHMMETpHUH NapadoJIbL.
Crenennble QYHKIINH C
HATYpaJIbHBIMH ITOKA3aTeIsIMH 2 1
3, ux rpad)uKy U CBOMCTBA.
I'paduxn pynkuwmii: y = kx, y =
kx +b,y=k,y=ax2, Xy = ax3,
y=Xy=IxI

PacniozHaBaTh BUIBI M3yYaeMbIX (yHKITHH;
WUTIOCTPUPOBATh CXEMATUYECKH, OOBICHSTH
pacIioIoKEHHUEe Ha KOOPAMHATHOM IUIOCKOCTH
rpadpukoB (ysknmii Buma: y =kx,y =kx +b,
y=k,y=ax2,y=ax3,xy =x,y=1x18
3aBUCUMOCTH OT 3Ha4eHUH Kod((PHUIMEHTOB,;
OIHUCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBaApaTHUHYIO (PYHKIUIO 11O

dbopmyie.

[lpuBoaUTH,  MpUMEpPHI  KBAJAPATHUYHBIX
3aBHUCUMOCTEH W3 peallbHOW KU3HH, (DU3NKH,
TEOMETPHUH. BrisBasTh u 000011aTh
0COOEHHOCTH rpaduka KBaIpaTUYHOM

¢byHKIIMK ¥ = ax2 + bx + c.

Crtpoutp u wH300pakaTh CXEMaTUYECKH
rpaguku KBaJpaTUIHBIX (YHKIUH, 3aJaHHBIX
dbopmynamu Buna y = ax2,y =ax2 +q,y =
a(x +p)2,y=ax2 + bx +c.

AHanM3MpoOBaTh W TPHUMEHSTH CBOMCTBA
M3YUYEHHBbIX (YHKUUN IJI MX MOCTPOCHHUS, B
TOM YHCJIE C TOMOLIBIO IU(POBBIX PECYPCOB.

Yucnoswvie
nocie008amelbHOCmu
(15 u)

ITonsiTue uucaoBOU
MOCJIeJ0BATEIbHOCTH.
3aJaHue MOCIe10BaTEIbHOCTH
PEeKyppEHTHOU (POpMYIION U
(hopmyIoif n-ro YiaeHa.
Apudmernueckas u
reomMeTpudeckasl IporpeccuH.
DOopMyJIbI N-I0 WIEHa
apudmeTnyeckoit u
reoOMEeTPUYECKON MPOrpeccuid,
CYMMBI ITEPBBIX N YJICHOB.
N306paxeHune 4IeHOB
apupMeTHIeCKOr U
reoOMEeTPUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAUHATHOMN
TIJIOCKOCTH.

JIMHEeWHBIN U YKCITOHEHIINAILHBIN
pocT.

CH0>XHBIC MTPOIICHTHI.

OcBauBarh u MNPpUMCHATH HUHIACKCHBIC
0003HauCHHS, CTPOUTH pedeBbie
BBICKA3bIBaHHSI c HCTIOJIb30BaHUEM
TEPMUHOJIOTMH, CBSI3aHHOW C  MOHSITHEM
MI0CJIeI0BATEIBHOCTH.

AHnanu3upoBaTh (QopMysly Nn-TO UJIeHA

[IOCJIEIOBATEIbHOCTH WM PEKYPPEHTHYIO
bopmymy u BBIYHCIISTh YJICHBI
[OCJIeIOBATEILHOCTEH,  3aJIaHHBIX  JTUMU
hopmynamu.

YcranaBimBath 3aKOHOMEPHOCTh B
MIOCTPOCHNN  IOCIEAOBATEIBHOCTH,  €CIIH
BBIIIMCAHbI TIEPBBIE HECKOIBKO €€ UJICHOB.
Pacno3naBath apupMeTHYECKYIO u

FEOMETPUYECKYIO0 MPOTPECCHU MPU  Pa3HbIX
crocobax 3amanus.

Pemrats 3amaun ¢ ucnosib3oBaHueM Gopmyir
n-ro qJIeHa apupMeTHICCKOH u
reoOMEeTPUUYECKOM MPOrpeccuii, CyMMBbI TTEPBBIX
N YJICHOB.

M300pakaTh WICHBI TOCJIENOBATEIBHOCTH




TOYKAMHU Ha KOOPJUHATHOM TUIOCKOCTH.
PaccmatpuBath mpuUMephl TPOIECCOB U

SIBJICHUU u3 peanbHOU JKM3HU,
AIUTIOCTPHUPYIOIITHE U3MEHEHHE B
apupMeTHISCKON TIPOTPECCHH, B

FeOMETPUYECKON Mporpeccuu; u3o0paxaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH I'Pa)MUCCKHU.

Pemrate 3amaun, CBsI3aHHBIE C YHCIOBBIMU
MOCJICIOBATEIIBHOCTSIMU, B TOM YHUCJE 3aJlauu
U3 peaJbHOW JKU3HM C HCIOJIb30BaHUEM
UG POBBIX TEXHOJIOTHI (PIEKTPOHHBIX
TabnuIL, TpadUIeCcKOTO KaIbKyJIATOpa U T.I1.).

Pemrate 3amaun Ha CJIOXKHBIC MPOICHTHI, B
TOM YHCIIE 33J]a4d U3 pPealbHOW MPaKTHUKH (C
HCIIOJIb30BAHUEM KaIbKYJISITOPA).

3HAKOMHUTBCS C  HUCTOpHEH  pa3BUTHS
MaTeMaTUKH

Ilosmopenue, 0606werHue,
cucmemamu3ayusi 3HAHUL
(18 u)

Uwucia 1 BBIYUCIICHUS (3aIIUCh,
CpaBHEHUE, IECUCTBUS C
ﬂCﬁCTBHTCHLHbIMH quciaaMu,
YHUCJIOBasi MpsiMasi; MPOLICHTHI,
OTHOLUEHUS, IPOTIOPLIUY;
OKpYTJIeHHUE, IPUOIIKCHHE,
OIICHKA; pelIeHNE TEKCTOBBIX
3a7a4 apuhMEeTHIECKIM
cImocobom)

OnepupoBaTb TNOHATHSAMHU: MHOYKECTBO,
IMOAMHOXECTBO, ONEPALNN HaJ MHOXKECTBAMHU;
WCIIOJIB30BaTh TpaduuecKkoe MpeAcTaBICHHUE
MHOKECTB TS OTMCAaHHUs peanbHBIX
MPOLIECCOB U ABJICHUH, IPU PEIICHUH 3a/1a4 U3
JIPYTUX YYEOHBIX TPEIMETOB.

AKTyanu3upoBaTh TEPMHUHOJIOTHIO u
OCHOBHBIE JCHCTBUS, CBSI3aHHBIE C YHCIIAMH:
HaTypaJbHOE YHCIO, INPOCTOE U COCTaBHOE
Yyucia, JIeMMOCTh  HATypajbHBIX — YHCEl,
MPU3HAKH JEIUMOCTH, LEJ0€ YHCIO, MOIYIb
yucia, OOBIKHOBEHHAs W JIeCATHYHAs APoOH,
CTaHAAPTHBIA BUJ YWCIa, apuOMETHUYCCKUI
KBaJIPATHBIN KOPEHb.

BemmonHaTe  nelcTBHS, CpaBHMBAaTh U
YIOPSA0UYMBATh YHUCJA, NPEACTaBIATH YHUCIA
Ha KOOpPJAWHATHOW IPSMOM, OKPYTJISTh YMCIIA;
BBIITOJIHATh TIPUKHJKY M OIIEHKY pe3yJbTaTa
BBIUKCIICHUM.

Penratoe TEKCTOBBIE 3aJa4u
apu(MeTHIECKUM CIIocoooM. Pemats
MIPaKTHYECKHE 3aj1a4d, cojeprKaiie
NOPOLICHTHI,  JOJIM, YacTH, BbIpaXKaroNIue
3aBUCUMOCTH: CKOpPOCTb —  BpeMsi —
paccrosiHue, ILI€Ha —  KOJHUYECTBO —
CTOMMOCThb, 00BEM pabOThl — BpeMs —
MIPOHU3BOAUTEIILHOCTD TPY/Ia.

Pa3oupats peanbHbIe KU3HECHHbBIC

cuTyalnu, QOpMyIMpOBaTh MX Ha S3BIKE
MaTeMaTUKH, HAXOIUTh PEIICHHUE, MPUMEHsS
MaTeMaTHYECKHUI anmnapaT, HHTEPIPETUPOBATh
pe3yJIbTar.

Anre0panyecKkue BhIpaKeHUs
(mpeoOpazoBanme
anreOpanvyecKux BBIPAKEHUH,
JIOTTYCTUMBIE 3HAYCHUS)

OnepupoBaTth TOHATHSIMH: CTENEHb C

LEJIBIM okKa3zarTejieM, apudmMeTHIeCcKui
KBaJApaTHBIN KOPEHb, MHOTOYJICH,
anreOpanydeckas JpoOb, TOKIECTBO.
Brimonsars OCHOBHBIE NEUCTBUS:
BBIIIOJIHSTh pacuEThI o dhopmyam,
rnpeoOpa3oBbIBATh LICJIbIE, JIpoOHO-
palMoHalibHbIE BBIPAXKEHUS U BBIPAXKEHUS C
KOPHSIMH, peanr30BbIBaTh paziioxxeHue

MHOTOWIEHAa Ha MHOXUTEIH, B TOM YHUCIE C
HCTIOJIb30BaHUEM bopmyn pa3HOCTH




KBaJpaToB M KBaJapaTa CYMMblI U PasHOCTH,
HaXOAUThb AOITyCTUMBIC 3HAYCHUA
MEPEeMEHHBIX I JIPOOHO-paIlMOHATBHBIX
BBIpa)KEHUH, KOPHEH.

MopgenupoBaTh ¢ TOMOMIBIO  (hopmyn
PCAJIBHLBIC TPOLECCCHI U SIBJICHUS

Oynkunu (MocTpoeHue, CBOMCTBa
M3YYEHHBIX (YHKITHI;
rpadguyueckoe pemeHne
ypPaBHEHHI U UX CUCTEM)

OmnepupoBath  MOHATHSAMH:  (DYHKIIHS,
rpaduk byHKINH, HYJTH byHKITNH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEXYTKH BO3pacTaHus, yOBIBaHUS,
HauOoJiblllee ¥  HAWMEHbIEE  3HAYCHUS
(byHKITHN.

AHanmM3upoBaTh, CpPaBHUBATH, OOCYXKIATh
CBOHCTBa (YHKUWH, CTPOUTH HX TrpauKH.

OnepupoBathb MTOHSTUSIMH: npsiMast
MPOTIOPIIMOHAIBHOCT, obOpartHas
MPOTIOPIIMOHAIBHOCTh, JIMHEHHAs (PyHKIIUS,
KBaapaTHIHAsL (dhyHKIIHA, mapaboia,
rumnepooIa.

Wcnonp30Bath rpaduku Ui ONpPEACIICHUS
CBOICTB, MPOLECCOB MW 3aBUCUMOCTEH, i
peumreHus  3amady W3 APYTUX  YYEOHBIX
MPEAMETOB U PealbHOM )KU3HU; MOJIEJIUPOBATH
C TIOMOIIbIO0 Tpa)MKOB peajbHBIC MPOIECChI U

SIBJICHUS.
Beipaxxate  QopmynamMu  3aBUCHUMOCTH
MEXIy BeITMUHMHAMMU.

Paznean 3.
Pabouyas nporpamma y4eOHoro kypca «I'eomerpus». 7- 9 kiaccel

Ilenmu u3ydyeHus

Hauunnas ¢ cempMoro kiiacca Ha ypoKax T€OMETPUM OOYYaIOIIUKUCS YYUTCS TPOBOJIUTH
JI0Ka3aTelIbHbIE PACCYKJICHUSI, CTPOUTH JIOTHUYECKUE YMO3AKIIFOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPKICHUS
U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYKIACHUSI OT «ITPOTUBHOTO», OTJIMYATh CBOMCTBA OT
MPHU3HAKOB, (OPMYIHUPOBATh OOpaTHBIE YTBEP)KIEHUS. YUEHHK, OBIQJEBIIMNA HCKYCCTBOM pacCyXIaTh,
OyJIeT MPUMEHSTH €r0 U B OKPY’KAIOIICH KU3HHU.

BTopoil 1enpio n3yueHuss TeOMETPUU SIBISETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA MPHU pPEUICHUU
KaK MaTeMaTHYeCKUX, TaK M MPAKTUYECKUX 3a/1a4, BCTPEYAIOUTUXCS B peaibHON KU3HU. OKOHYMBIINN KypC
Te€OMETPUHU IIKOJIBHUK JOJDKEH OBITh B COCTOSIHUU OTPEENIUTh TEOMETPUUYECKYIO (DUTYPY, OMHCATh CIOBAMHU
JAHHBIN Y4epTEX WIM PUCYHOK, HAWTH TUIOMIAIh 3€MEJIbHOTO Y4YacTKa, PacCUMTaTh HEOOXOIUMYIO IJIUHY
ONITOBOJIOKOHHOTO KaOens win TpeOdyeMble pa3Mephl rapaxka Ijs aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BEIYMCIUTEIbHAS JIMHUS B U3YYCHUH T'€OMETPHUH B IIKOJIe. JlaHHAsI MpaKTHUYecKast JIMHUS SBIISETCS
HE MEHee BaXxHOH, ueM mnepBas. KpailHe BaHO MOAUYEPKUBATH CBA3U I'€OMETPUM C IPYTUMHU MPEAMETAMH,
MOTHUBHUPOBATh HCIIOIB30BATh ONMPENCIECHUS TEeOMETPUUECKUX (UTyp W TOHSTHH, JIEMOHCTPUPOBATH
MPUMEHEHHE TOJIYYCHHBIX YMEHHUH B (PU3WKE W TEXHUKE. DTH CBSI3U Hamboyiee SpKO BUAHBI B TeMax
«Bektopey, «TpuroHoMeTpudeckrue COOTHOIIEHU», «Meroa koopauHaT» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHeE.

Cornacno yueObHOMY IJIaHy B 7 KJlacce m3ydaeTcst yueOHblil kypce «['eomeTpus», KOTOPBIA BKIIOUAET
CIIEYIONINE OCHOBHBIE pa3zielbl cojepxkanus: «['eomerpudeckne QUTypsl U MX CBOHCTBa», «l3mepeHue
TeOMETPHUECKUX BEITUUUH», a TaKkke «JleKapTOBbI KOOPIMHATHI HA IJIOCKOCTH», «BekTopel», «JIBHKeHUs
wiockoctu» U «IIpeoOpasoBanust mogoOus». Y4eOHBIN TUIAaH MperycMaTpUBaeT M3Y4YCHHE TeOMETPUU Ha
0a30BOM ypOBHE, UCXO0/Is U3 68 yUeOHBIX YaCOB B YUEOHOM TOJly.

IIpenmMeTHbIE pe3yIbTaThl OCBOCHHSI IPUMEPHOIi padouelinporpaMmmsl Kypca
(mo rogam o0y4eHus )




OcBoenne yueOHOro Kypca «['eoMeTpusi» Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs IOKHO
o0ecrieunBaTh JOCTIKEHHE CIIECAYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

7 knace

Pacnio3HaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (GUTYpBI, ONPEACTATh MX B3aMMHOE PACIOJIOXKEHUE,
n300paxaTh reoMeTpudeckue (UTryphl; BBIIOJIHATh YEPTEKH IO YCIOBUIO 33hauu. M3MepsaTh nuHelHbIe U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1a4yu Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyi0 OIICHKY JMHEHHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B PEAIbHOM KU3HH, Pa3MEpOB
PUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEJINYHHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM.

ITonp30BaTbCsl IPU3HAKaMU pABEHCTBA TPEYIOJIBHUKOB, HCIIOIB30BATh IIPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEUICHUH 3a]1a4.

[IpoBOANTE JIOTHYECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHUAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IIPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4.

OnpenensTh MapajjieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe O0pa3yeT ¢ HUMHU CeKyIlas.
OnpenensTh MapajieNbHOCTh HPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MpPsIMOW 110
TOYEK JAPYrou NpsiMOu.

Pemats 3a1aun Ha kiieTyaToi Oymare.

[IpoBOANTH BBIYMCIECHUS U HAXOAWUTH YHCIOBbIE U OYKBEHHBIC 3HAUEHHUS YTJIOB B I€OMETPUUYECKHUX
3a/a4ax C MCIOJIB30BAHUEM CYMMBI YIJIOB TPEYTrOJIBHUKOB M MHOIOYTOJIBHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapaUIeTbHBIX MPIMBIX CeKyIllel. Pemare npakTuyeckue 3ajaud Ha
HAaxO0KJICHUE YTJIOB.

Brnagerp mMOHSATHEM TreOMETPUYECKOIO0 MeCTa TOYEeK. YMETh ONpeNeNsiTh OUCCEKTPHCY yria u
CEPEIMHHBIN NTEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

@opMyIMpPOBATH ONPEEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JuaMeTpa OKPY>KHOCTH, MOJIb30BATHCS
HX CBOMCTBaMH. Y METh MPUMEHSATH 3TH CBOMNCTBA MPU PEIICHUU 3a/1a4.

Braners MOHATHEM OINMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETb HAXOAUTb €€ LIEHTP.
[Tonb3oBatbes (hakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJIHOM TOYKE, U O
TOM, 4TO CEPEIUHHBIE NIEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJHOM TOUKE.

[Tonp30BaTbCsl MPOCTEUIIMMH TE€OMETPUYECKMMH HEPABEHCTBA MM, IOHMMAaThb WX HPAaKTHYECKUU
CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U IUHEHKH.

8 kiacc

PacriozHaBaTe OCHOBHBIE BUJBI YETBIPEXYTOJIBHUKOB, MX AJJIEMEHTHI, MOJIb30BaTbCSI UX CBOWCTBAMU
IIPU pEIICHUN T€OMETPUYECKUX 3a/1a4.

[TpuMeHATH CBOICTBA TOUKH MEepeceyeHrss MeIaH TPeyrobHUKa (LIEHTPa Macc) B pelieHUH 3a/1ay.

Biamers moHsATHEM CpenHEH JMHUM TPEYroJbHUKA M TpAINCIUH, NPUMEHATh HX CBOMCTBA IIPH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbest Teopemont Paneca U TEOPEMON O MPONMOPLUUOHAIBHBIX OTpe3KaX, NPUMEHATh UX IS
pelIeHNs TPAKTUYECKUX 3a/au.

[IpuMeHsTh pU3HAKK [TO100US TPEYTOJLHUKOB B PELICHUH T€OMETPHUUECKHX 3ajau.

ITonp3oBatbes TeopeMoii [Tudaropa ams pemeHns: reOMeTPUYECKUX U MPAKTUYECKHUX 3a/1a4.

CTpOI/ITB MaTEMAaTUUYCCKYIO MOJICIIb B MPAKTHYCCKUX 3ajjadax, CaMOCTOATCIbHO ACJIaThb qepTénc u Ha
XOJUTh COOTBETCTBYIOILUE JIIMHBI.

BrnaneTts moHATHAMU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOrO yIjia IPSMOYTOJbHOTO TPEYTOJIbHHUKA.

[Tosb30BaTbCs STUMU MOHATUSA MU JUIS PELIEHMS] IPAKTUYECKUX 3a1a4.

Boruncnsate (pa3nuyHeiMU cioco0aMu) IIIOUIaAb TPEYTOoJbHUKA U IJIOL[AJAM MHOTOYTOJbHBIX (QUTYD
(moJIB3ySCh, I/1e HEOOXOIUMO, KAIBKYJISITOPOM).

IIpuMeHATH OJyYEHHBIE YMEHMS B IPAKTUYECKUX 3aa4ax.

Brnaners NOHATHSMM BIMCAaHHOTO M LIEHTPAJIBHOI'O YIJIA, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIax,
yriax MeXIy XOpAaMH (CEeKyIUMH) U yIJIe MKy KacaTeJIbHON U XOPJIOW IPHU PELIEHUH F€OMETPUUECKUX
3ajau.



Brnagers moHsiTHEM KacaTeNbHOM K OKPYXKHOCTH, MOJIb30BAaThCS TEOPEMOW O MEPIEHIUKYISPHOCTU
KacaTeJIbHOU U paJinyca, PO BEAEHHOIO K TOYKE KACAHMUSL.

Brnagerp MOHSATHEM  ONUCAHHOTO  YETHIPEXYTOJbHUKA, MPUMEHSTh CBONCTBA  OMUCAHHOTO
YeTHIPEXYTOIbHUKA IPU PEIICHUH 3a]1a4.

[IpumeHsTh TOMy4YEeHHBbIE 3HAHMUS HAa NPAKTHUKE — CTPOUTh MAaTeMaTHYEeCKHE MOJENU IS 3aaad
pearbHOM KU3HU U MIPOBOIUTH COOTBETCTBYIOIINE BEIUMCIICHUS C TPUMEHEHHEM TOJ00HS U TPUTOHOMETPUH
(mOMB3YSICh, TIe HEOOX0AUMO, KaJIbKYJIITOPOM).

9 knace

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPHIX VYIJOB, HAXOIUTh C HUX IOMOUIBIO pa3IMYHbIE
3JIEMEHTHI IPSAMOYTOJIBHOTO TPEYrojbHHUKA («pELIeHHEe MPSIMOYTOJbHBIX TPEYroJbHUKOBY»). Haxonuts (c
IIOMOIIIBIO KaHLKYHSITOpa) JJIMHBL U YTJIbL IJIA HETAOINYHBIX 3HAYCHUH.

ITonp3oBaTbes (opMyslaMM NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKMM TOXKIECTBOM IS
HaXO0XICHUA COOTHOIIICHHUH MCKAY TPUTOHOMCTPUYICCKUMU BCINMYNHAMU.

Hcnonb30BaTe TEOpeMbl CHHYCOB M KOCHHYCOB JIJIsl HAXOXKJIEHHS pPAa3JIMYHbIX 3JIEMEHTOB
TPEYroJbHUKA («pEelIeHUE TPEYTrOJIbHUKOBY ), IPUMEHSTh UX IPU PELIEHUH FT€OMETPUUECKUX 3ajau.

Brnaners nonstusaMu npeoOpa3oBaHus 1010015, COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX (UTYD.

[Tonb30BaTbes cBOMCTBaAMHU MOJO0US IPOU3BOJIBHBIX (PUIYp, YMETh BBIUUCIATH JJIMHBI U HaXOAUTh
yriibl y Togo0HbIX ¢uryp. IIpumensaTs cBoiicTBa 101001 B IPAKTUYECKUX 3a/1auax.

YMeTb NPUBOAUTH MPUMEPHI IOJOOHBIX (PUTYDP B OKPYIKAIOIIEM MHpE.

[Tonp30BaTbes TeopeMaMy O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEICHUU OTPE3KOB CEKYIHUX, O
KBaJparTe KacaTeJIbHOM.

[Tonp30BaTbes BEKTOpaMM, MOHUMATh MX F€OMETPUYECKHH M (PU3MUECKUIl CMBICI, MPUMEHSTh UX B
pPEIICHUU T'COMCTPUUCCKUX U (1)I/I3I/I‘~I€CKI/IX 3ajJa4.

[TpuMeHATH CKaIsIPHOE IPOU3BEACHNE BEKTOPOB JJIsl HAXOXKAECHUS JIIMH U YIJIOB.

ITonmp30BaThCs MCTOAOM KOOpPAHMHAT Ha IMJIOCKOCTHU, NPHUMCHATH €TI0 B PCIICHUN T'COMCTPHUYCCKUX U
IPAKTUYECKUX 3a/1a4.

BJ'IaI[CTB IMOHATHUAMUA IIPABUIIBHOI'O MHOI'OYTOJIbBHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI AYTH OKPYXHOCTHU
Y paJuaHHON MEPBI YIJIa, YMETh BBIUNCIIATH IUIOMAAb KPyra U €ro 4acTei.

[IpuMeHATH MOJTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a1a4ax.

HaxonuThs ocu (MM LEHTPHI) CUMMETpUU (PUTYp, TIPUMEHSTh JABHKEHMS IUIOCKOCTH B MPOCTEHUIIMX
cllydasx.

[IpuMeHsITh TOMy4YEHHBIE 3HAHWS HAa NPAKTHUKE — CTPOUTh MAaTEMaTHYECKHE MOJENIN Ui 3ajad
peaanoﬁ KM3HU W HOPOBOJUTH COOTBCTCTBYIOHNIME BBIYUCICHUA C TMPUMCHCHUEM HOI[O6I/I$I n
TPUTOHOMETPHUUYECKUX (PYHKIUHN (TTOJIB3YSCh, I7Ie HEOOXOIUMO, KAIBKYJISATOPOM).

Coaep:xkanue yueOHOro Kypca (mo rogaM o0y4yeHus).

7 kJaace

HauansHnele nonaTus reomerpun. Toudka, npsimasi, OTPE30K, Jiyd. Yrou. Buasl yrios. BeprukansHbie u
CMexHbIe yribl. buccekrpuca yria. JIomanas, MHOroyronpHuK. IlapamienbHOCTh U NEPIEHIUKYISAPHOCTD
MPSIMBIX.

Cummerpuunble Qurypsl. OCHOBHBIE CBOMCTBa OceBOM cuMMeTpuu. Ilpumepbl cumMMmerpuu B
OKPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHMSI C TIOMOIIBIO LUPKYJIs W JuHeilku. TpeyronbHMk. BeicoTa, MmeauaHna,
OMCCeKTpuca, IX CBOWCTBA.

PaBHOOe1peHHBII U PAaBHOCTOPOHHUH TPEYToJIbHUKH. HepaBeHCTBO TpeyronbHUKA.

CaoiicTBa M MPU3HAKY paBHOOEPEHHOTO TpeyroyibHuKa. [Ipru3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CpolicTBa M TNpU3HAKM NapauleabHBIX HpsMbIX. CymMMma yIJoB TpeyroibHHKAa. BHemiHue yribl
TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyroapHUK. CBOMCTBO MEAUaHbl MPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM K
runorenyse. lIpusHaku paBeHCTBA MHPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpAMOYrOIBHBIM TpPEYrOJIBHUK C
yriom B 30 .

HepaseHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpEMa O
OosbleM yriie U OoJbLIEH CTOPOHE TPEeyroyibHUKA. [IepneHuKysp U HaKJIOHHAS.



I'eomerpuueckoe mecto Touek. buccekTpuca yria v cepelMHHBIA NEPIEHAMKYJAP K OTPE3KY Kak
TreOMETPUUYECKNE MECTA TOUEK.

OKpYy)XHOCTh M KpyI, XOpJa W JAHaMETp, UX CBOMCTBA. B3aMMHOE pacmoyiOKEHUE OKPYKHOCTH U
npsmoi. KacarenpHas m cekymas K OKpyx HocTU. OKpy>KHOCTb, BIIMCaHHas B yroj. BnucanHas u
ONMCaHHasl OKPY’KHOCTH TPEYTrOJbHUKA.

8 knace

UYersipéxyronpuuku. Ilapamnenorpamm, ero npusHaku W cBoWcrBa. YacTHble  ciydau
napajiesIorpaMMoB (IIPSMOYTOJIBHUK, poMO, KBaapaT), UX INPU3HAKU U cBOMcTBa. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U pu3HaKu. lIpsimoyronbHas Tpanenus.

Merton yaBoenus Menuanbl. LlenTpanbHas cummerpusi. Teopema Daneca u  Teopema o
IIPOIOPLIMOHAJIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyroybHUKa.

[TonoOue TpeyronbHUKOB, K03 duument noxodus. [lpuznaku nogodust TpeyronbHUKOB. [Ipumenenne
110J100Us NPH PEeIIeHUH IPAKTUYECKUX 3a/1a4.

CpoiictBa momaneii reomerpuueckux ¢uryp. @DopMmynsl AuS  [JIOHMIATUA  TPEYTOJIbHUKA,
napasesnorpamMma, pom6a u tpanenuu. OTHoOIIEHHE TUI0IIaed MoJ00HBIX GUryp.

Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpakTUYECKUX 3a1a4.

CuHyc, KOCHUHYC, TaHI€HC OCTPOro yrja MpsAMOYIrOJbHOrOo TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAEeCTBO. Tpuronomerpuieckue Gpynkuuu yriaos B 30, 45 u 60.

Brnucannble M LEHTpaibHBIE YIVIBI, YIOJ MEXAY KacaTeJIbHOW M XOpAOW. YIUIBI MEXAY XOpAaMu U
CEKyIIMMU. BrincaHHble U ONMCAaHHBIE YETHIPEXYTONBHUKN. B3auMHOE pacrnonokeHnue ABYX OKPYKHOCTEM.
Kacanue okpyxHocteil. O0miye kacareabHble K JBYM OKPY>KHOCTSIM.

9 kiaace

Cunyc, xocunyc, tanreHc yriaoB or 0 go 180°. OcHOBHOE TpPHUIOHOMETPUYECKOE TOMKAECTBO.
@opMyIIbI IPUBEICHUS.

Pemenne TpeyronpHukoB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. PelieHne npakTudeckux 3agad ¢
HCIOJIb30BAaHNEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue momobus. [lomodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 nmpou3BeAEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIEHNUN OTPE3KOB CEKYIIUX, TEOpEMaA O
KBaJlpaTe KacaTeIbHOM.

BexTop, mmHa (MOAy/ib) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, IMPOTHUBOMNOJIOKHO HAIpaBlEHHBIE
BEKTODPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpAallMd HaJ BEKTOpaMHu. PasznoxeHue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopanHatel Bektopa. CkalsipHOE MPOU3BEIEHUE BEKTOPOB,
IIPUMEHEHHUE I HaX0XKI€HUs JUIMH U YIJIOB.

JlexkapToBbl KOOpJIMHATBl Ha IUIOCKOCTU. YPaBHEHHS MpPSIMOW U OKPY)KHOCTH B KOOpJIMHATax,
IIEpeCcEeYEHUE OKPYKHOCTEN U NPSIMBIX. METOI KOOPAMHAT U €T0 IPUMEHEHHUE.

[IpaBunbHbIE MHOrOyroJdbHUKH. JlIMHA OKpy:XKHOCTH. ['pagycHas W paauaHHas Mepa yrija,
BBIUMCJIEHNE JUIMH OYT OKpy>kHOCTeH. [Inomanp kpyra, cektopa, CErMeHTa.

JIBUKeHMsI TUIOCKOCTH UM BHYTPEHHHE CHMMETpUM (uryp (3jeMeHTapHble MpeACTaBICHUS).
[TapamtensHblil iepenoc. 11oBopor.

TemaTn4yeckoe IVIAHUPOBaHHE (110 roAaM 00y4YeHHUs)
1 knacc (ne menee 68 u)

Hazsanue pasagena
(TemMbl) Kypca (4ucao OcHoBHOe coiep;kaHue OcHoBHBIE BHABI 1€ATeJILHOCTH 00y4aloIuXCs
4acoB)

Ilpocmeriwue IIpocTreiinne reoMeTpuuecKue ®opMyIHpPOBaTh OCHOBHBIE TOHATHS U
ceomempuiecKue 00OBEKTBI: TOUKH, IPSIMBIE, OIIPEIEIICHUS.
guzypwl u ux ceoticmaa. Jy49d | YTJIBL, Pacno3HaBaTh U3y4eHHBIE TEOMETPHUECKHE
Hsmepenue MHOT'OYTOJIbHUK, JIOMaHasl. (urypsl, onpeaenaTs X B3aUMHOE
2eoMempuiecKux CMexHbIe U BEpTUKAJIbHbBIC pacnosoXeHne, BBIOJIHATE YEPTEXK M0 YCIOBHUIO
senuyun (14 u) YTJIBL. 3aJ1aqm.

Pabota ¢ npocTedmmmu ITpoBOAUTH NIPOCTENUIIINE TOCTPOECHHUS C




YepTEeKAMH.
HN3MmepeHne nMUHENHBIX U
YIJIOBBIX BEJIMYUH,
BBIYHCIIEHHE OTPE3KOB H
YTJIOB.

[MepumeTp u wiomags Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIFHUKOB

TTOMOIIBIO TUPKYJTIS U TNHEHKH.

M3MepsTh TMHEWHBIE U YIJIOBbIE BEIUUYUHBI
TEOMETPUUYECKHUX U MPAKTUYECKUX 0OBEKTOB.

OrnpenensTs «Ha Ti1a3» pasMepbl peaTbHBIX
00BEKTOB, MPOBOAUTH TPYOYIO OIIEHKY UX
pa3MepoB.

PemaTe 3amaun Ha BeIYMCIEHUE JIIUH OTPE3KOB
Y BEJIMYHH YTJIOB.

PemaTe 3amaun Ha B3aMMHOE pacrojoXeHue
FeOMETPUUYECKHUX (QUTYDP.

[IpoBoauTh KIACCH(PUKAIINIO YTIIOB,
BBIUNCIIATH JINHEHHBIE U YTIIOBBIC BETUIHHBL,
MIPOBOJIUTH HEOOXOAMMBIE JI0Ka3aTeIbHbIC
paccyxaeHus.

3HAKOMUTHCS C UCTOPHUEH Pa3BUTHI T€OMETPHH

Tpeyeonvuuru (22 u)

[TondaTue o paBHBIX
TpEyroJIbHUKaX U MEepPBUYHBIE
MIPEACTABICHUSA O PABHBIX
(KOHTpY?HTHBIX) Purypax.
Tpu npusHaka paBeHCTBa
TPEyroJbHUKOB.

[Ipu3naku paBeHCTBa
MPSMOYTOJIBHBIX
TPEyroJIbHUKOB.

CBOMCTBO MeAUAHBI
MPSIMOYTOJIBHOTO
TpEyroJIbHUKA.
PaBHOOEIpEeHHBIE U
PaBHOCTOPOHHHE
TPEyTroJbHUKH.

IIpu3naku u cBoiicTBa
paBHOOEAPEHHOTO
TPEyroJIbHUKA.

[Ipotue GombIICH CTOPOHBI
TPEyTrOJbHUKA JIEKUT
Oonpmmii yroa. [lpocreiimme
HEpPaBEHCTBA B TEOMETPHUH.
HepaseHcTBO TpeyronpHUKA.
HepaBenctBo 1omaHoOM.
IIpstMOYTOJIBHBINA TPEYTOJBHUK
c yriioMm B 30°. IlepBrie
MOHATHS O TOKa3aTeNbCTBAX B
TeOMETPUHU

Pacno3zHaBaTh mapsl paBHBIX TPEYTOJIBHUKOB Ha
FOTOBBIX UepTekax (C yKa3aHHEM MPHU3HAKOB).

BriBoauTh cneacTBus (paBeHCTB
COOTBETCTBYIOIINX 3JIEMEHTOB) U3 PABCHCTB
TPEYTOJILHUKOB.

DopMyIHpOBaTH ONIPEAETICHUSA:
OCTPOYTOJIBHOTO, TYIOYT'OJIBHOTO,
PsIMOYTOJILHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHET'O TPEYTOJIBHUKOB; OMCCEKTPHCHI,
BBICOTBI, MEJUAHBI TPEYTOJIbHUKA; CEPEIUHHOIO
MEePIEHANKYIISIPa OTpE3Ka; MepuMeTpa
TPEYroJIbHUKA.

DopMyJIHUpPOBATh CBOMCTBA U MPU3HAKU
PaBHOOEAPEHHOI'O TPEYTOIbHUKA.

CTpouTh 4epTexH, pemaTh 3aJja4d ¢ MOMOIIBIO
HaXO0KXJACHUA paBHBIX TPECYT'OJIbHHUKOB.

[IpuMeHATs NpU3HAKK PaBEHCTBA
MPSIMOYTOJILHBIX TPEYTOJIBHUKOB B 3a7a4ax.
Hcnons3oBaTh P POBEIE PECYPCHI IS
HCCIe0BaHUs CBOMCTB U3y4YaeMbIX Guryp.

3HAaKOMUTBHCS C UCTOPHUEH pa3BUTHUS T€OMETPUN

Ilapannenvuvie npamvle,
cymMma yenos
mpeyzoavruxa (14 1)

ITapannenbHble NIpsMBIE, UX
CBOICTBA, MATHIN OCTYJIAT
EBxnnna.

Hakpecrt nexaiue,
COOTBETCTBEHHEIE U
OJHOCTOPOHHHE YTJIBI
(o6pa3zoBaHHBIC TIPH
MepeceueHNH apaIeTbHBIX
NPSIMBIX CEKYIIEeH).

IIpusHak napamienbHOCTH
MPSIMBIX YEPE3 PAaBEHCTBO
paccTOsIHUM OT TOYEK OJIHOM
MPSIMOX 10 BTOPOM MPSIMOM.
CyMMa yIJIOB TpEyroJIbHUKA U
MHOI'OyTOJIbHUKA. BHenHue
YIJIBl TPEYTOJIBHUKA

IIpoBoanTH MOKa3aTeNbCTBA MAPATIIEILHOCTH
JBYX MPSMBIX C IIOMOIIBIO YTIIOB, 00pa30BaHHBIX
NP NIEPECEUECHUH ITUX MPSIMBIX TPETHEH MPSAMOM.

BpraucisaTe cyMMy yIIIOB TPEYTOJIbHUKA U
MHOTOYTOJbHHKA.

Haxonuts uncioBsle 1 OyKBEHHbIE 3HAYCHUS
YIJIOB B TEOMETPUYECKHUX 3a7a4ax C
HCTIOJIb30BAHUEM TEOPEM O CyMME YTJIOB
TPEyroJIbHUKAa 1 MHOTOYTOJIbHUKA.

3HAKOMUTBCS C UICTOPHUEHN pa3BUTHSA F€OMETPUN




OKpyorcHoCms U Kpye.
T'eomempuueckue
nocmpoenus (14 u)

OKpYKHOCTH, XOPABI U
JIMaMETPbI, UX CBOMCTBA.
KacarenbHas kK OKpY>KHOCTH.
OKpyXHOCTb, BIMCaHHAs B
yroi.

ITonstue o I'MT, npumeHenue
B 3aja4ax. buccekrpuca u
CepeNHHBIN EPIEHAUKYIISIP
KaK reOMeTpUYECKHe MecTa
TOYEK.

OKpy’XKHOCTb, OTIFCAaHHAS
OKOJIO TPEYI'OJIbHUKA.
Brniucannas B TpeyroibHUK
OKPY>KHOCTb.

IIpocreiimue 3agaun Ha
MIOCTPOECHUE

DopMyIHPOBATH ONPEACICHUA: OKPYKHOCTH,
XOpZIBI, AUaMETpPa U KacaTEeIbHOW K OKPY>KHOCTH.
N3yuaTh ux cBOlCTBa, IPU3HAKH, CTPOUTH
yepTexu. MccinenoBars, B TOM YUCIIE UCTIOIB3YSI
nrdpoBbIe pecypehl: OKPY>KHOCTb, BIINCAHHYIO B
YroJI; IEHTP OKPY>KHOCTH, BOUCAHHOM B yrod;

PaBEHCTBO OTPE3KOB KacaTeJbHBIX.

Hcnons3oBats meron IMT nia
JI0Ka3aTeIbCTBA TEOPEM O NIEPECEUEHUH
OMCCEKTPUC YTIOB TPEYTOJIbHUKA U CePEINHHBIX
MEPIIEHANKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA C
noMomeo I'MT.

OBnaneBaTh MOHATUSAMHU BIIHCAHHOMN U
OINMCAHHOU OKPYXHOCTEH TPEYrOJIbHUKA,
HaXOJUTb LEHTPBI 3TUX OKPYKHOCTEH.

Pemate ocHOBHEBIE 3a1a4M Ha TOCTPOEHMUE:
yIJia, paBHOTO JAHHOMY; CEpEINHHOIO
MEePIEeHANKYIApa JaHHOTO OTpe3Ka; NpsIMOH,
MPOXOIAIIEH Yepe3 JaHHYIO TOUKY U
NEPIEHAUKYIIPHON JaHHOU IPSIMOY;
OMCCEKTPUCH TaHHOTO yTJIa; TPEYTOJIbHUKOB IO
pa3IUYHBIM 3JIEMEHTAM.

3HAKOMUTBCSI C UICTOPHEH pa3BUTHS T€OMETPUHU

Tloemopenue, obob6wenue
3HAHUL

(44)

[ToBTOpeHue u 0600IICHUE
OCHOBHBIX TIOHATUH ¥ METO/IOB
Kypca 7 Kiacca.

Pemiate 3agaun Ha NOBTOPEHHUE,
WUTIOCTPUPYIOLIHE CBSI3U MEXKAY Pa3InyHbIMU
4acTsIMU Kypca.

8 knacc (68 uacoes).

Ha3zBanue pasnena
(TeMbl) Kypca (44CJI0
4acoB)

OcHOBHOe conepkaHue

OCcHOBHBIE BUBI 1eITEJIbHOCTH 00Y4alOIINXCS

Yemuvlpéxy2onbHuKu
(12 v)

ITapamienorpamm, ero
MPU3HAKU U CBOMICTBA.
UYacTHble cayyan
rapasieaorpaMMoOB
(IpsIMOYTONTLHUK, pOMO,
KBapar), UX MPU3HAKU U
CBOIICTBA.

Tpaneuusi. PapHoOoKkast u
MIPSIMOYTOJIbHAS TPAIICLIUH.
YaBoeHue MeaNaHblI.
IlenTpanbHas CUMMETpHUS

N3o0paxkaTh H HAXOAWUTh HA  dYepTexax

LIeTIJIpéxyl“O.]'H)HI/IKI/I PasHbIX BUI0B )41 ux
3JIEMEHTBI.

DopMyJIUpOBATH OIIPEICIICHHUS:
napajuieJIorpaMMa, — NpsSMOYTroJbHUKA,  pomoOa,
KBaJpara, Tpamlenud, PpaBHOOOKOH Tpameuuw,

MPSIMOYTOJIBHON Tpamneiuu.

Jloka3plBaTh W WCMOJB30BaTh MNPHU PEIICHUU
3aJay OPHU3HAKM M CBOWCTBA: MapajuiesiorpaMma,
MpsIMOYTOJIbHUKA, pomM0Oa, KBaapara, TpaleuuH,

PaBHOOOKOM Tpaleuuu, MPSIMOYTOJIbHOU
TpaneunH.

[IpumeHsATs  MeTOX  yABOEHUS  MEAUaHBI
TPEYTrOJIbHUKA.

Ucnonb3oBath  1U(ppOBBIE  pecypchl IS
HCCIICAOBAHMUS  CBOMCTB  HM3y4yaeMbIX  uryp.

3HAKOMHUTHCS C I/ICTOpI/ICﬁ PasBUTUSA TCOMCTPUN

Teopema Paneca u
meopema o
NPONOPYUOHATILHBIX
ompesKax, nodooHvle
mpeyeonvruxu (15 u)

Teopema ®daneca u reopema o

MPOIOPLIMOHAIIBHBIX OTPE3KaX.

Cpensss nuHuA
TPEyTroJIbHUKA.

Tpanenus, e€ cpeHsst TMHUA.
[IponopuumonaibHbIE OTPE3KH,
IIOCTPOEHUE YETBEPTOrO
MIPOTIOPIIMOHATBFHOTO OTPE3Ka.
CBolicTBa IIeHTpa Macc B
TpeyToIbHUKE.

[Tomo6HBIE TPEYTOIBHUKH.

[IpoBOAUTHE TOCTPOCHUS C TOMOIILIO ITUPKYIIS
U JTUHEHWKW C HCTOJIh30BaHME Teopembl daneca u

TEOPEMBl O  IPONOPLUHUOHAIBHBIX  OTPE3KaX,
CTPOUTH YETBEPTHIN MPOMOPLUOHAIBHBINA OTPE30K.
IIpoBoauTe  OOKa3aTeNBCTBO  TOTO,  4YTO

MCAHWAHbI TPCYTOJIbHUKA IEPECCKAIOTCA B OHHOﬁ
TOYKEC, MW HaXxOoAUuTb CBA3b C LNCHTPOM MacC,
HaXOJUTb OTHOHUICHUE, B KOTOPOM MCEIUAHBI
JIEJISITCSI TOYKOU HX EePeCCUCHUA.

HaXOI[I/ITL HO,Z[O6HBI€ TPCYTrOJbHUKHN Ha
T'OTOBBIX HCPpTCKAX C YKa3aHUEM




Tpwu npusHaKa moao0ust
TPEyTOIHHUKOB.
[MpakTHyeckoe NpUMEHEHHUE.

COOTBETCTBYIOIIUX MTPU3HAKOB ITO00MS.
Pematp 3amaun Ha TTOMOOHBIC TPEYTOJIHHUKHA C

MOMOIILIO CaMOCTOSITEILHOI'O MOCTPOCHUS
qJepTexxei u HaXO0XICHUSI OTOOHBIX
TPEyTOJIILHUKOB.

[IpoBoauTh MOKa3aTEABCTBA C UCIOJIb30BAHUEM
MPU3HAKOB T0a00us. Jloka3piBaTh TPU NpPHU3HAKA
mog00ws TPEYTrOJIBLHUKOB.

[IpumeHsATH NOMYyYECHHBIE 3HAHUSA MIPU PELICHUU
FEOMETPUYECKUX U MPAKTHYECKUX  3ajad.
3HAKOMUTHCSI C UCTOPHEH pa3BUTHUS T€OMETPUH

Inowaos. Haxoowcoernue
naowadet mpeyeoibHUKO8
U MHO20Y20NbHbIX pueyp.
Ilnowaou nodobHbix

Gueyp (14 1)

ITonstre 00 obmiei Teopunu
TUTOIIAIH.

DopMyIIBI IS TUTOIA A
TpEyTroJIbHUKA,
napasiesorpaMmma.
OTHoIIeHHE TIIOIIACH
TPEYTOJIBHUKOB C OOIIUM
OCHOBaHHEM WU 00IIeH
BBICOTOI.

Brruucnenue miomanaeit
CJIOXKHBIX (hUTYp "yepes
pa30ueHre Ha YacTH U
JIOCTPOCHHUE.

[Imomanu ¢puryp Ha
KkieTdaroit Oymare. Ilmomanu
MOAOOHBIX (HUTYD.
Brruucnenue miomanei.
3aauu ¢ IpaKTUYECKUM
coAepKaHUuEM.

Pemienue 3a/1a4 ¢ moMouIbIo
METO/1a BCIIOMOTaTeTbHOM
TJTIOIIAAH.

OBnaneBaTh MEPBUYHBIMH NPEICTABICHUSIMHA
06  oOmel  Teopuum  mwiomanu  (Mepsl),
(bopMyIMpOBaTh CBOMCTBA IJIOLIA/IH, BBISCHSATh UX
HATJISIIHBINA CMBICII.

BreiBouTh bopMyIIbI IJI0MIAN
napajiejorpaMma, TPEYroJbHHUKA, Tpaneuud u3
(hopMyIIBI LTOIIAAN IPSMOYTOJIBHUKA (KBaIpaTa).

BeBomuTes  pOpMysdBl  IIIOHIAAM  BBITYKJIOTO
YeTBIPEXYTOJIbHUKA dYepe3 JAuaroHaid MW Yroiu
MEX/Ty HUMH.

Haxomute mmomanu ¢uryp, n300pakEHHEIX HA
KJIeTyaTo Oymare, HMCIOJb30BaTh pa3OueHHe Ha
YacTH U IOCTPOCHUE.

Pazbupatp TIPUMEPHI UCTIOIb30BaHU
BCIIOMOTATENFHOW  IUIOMIAAW UL PELICHHS
TreOMETpUYECKNX 3afady. HaxomuTe Tuiomaau
mogo0HBIX (huUTyp.

Berancnsate IO N pa3IMYHBIX

MHOTOYTOJBHBIX (UTYD.
Pemate 3agaum Ha TUIOMIAAh C MPAKTHYECKUM
COJIep>)KaHUEM.

Teopema IMugpazopa u
Hauania mpueoHomMempuu
(10 u)

Teopema [Mudaropa, e€
JI0Ka3aTeNIbCTBO U
MpUMEHEHHE.

Oo6patHas Teopema [Tudaropa.

Onpenenenne
TPUTOHOMETPUYECKUX
(GbyHKIHIA OCTpOro yria,
TPUTOHOMETPUYECKHE
COOTHOIICHHS B
MPSIMOYTOJIBHOM
TpeyToIbHUKE.

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXJECTBO.

CooTHOMmEHHS MEXITY
CTOpPOHAMU B MPSIMOYTOJIbHBIX
TpEyTOIbHUKAX C YIIaMH B

45° 1 45°; 30° 1 60°

Jloka3biBaTh TeopemMy [Mudaropa,
UCIIOJIb30BaTh €€ B MPAKTHYECKUX BBIYUCICHHSIX.
dopMyaUpoBaTh OTpeIeIIeHUS

TPUTOHOMETPUYCKUX (YHKIHUH OCTPOro yria,
MPOBEPATH UX KOPPEKTHOCTb.

BBIBOIUTE TPUTOHOMETPHUYECKHE COOTHOLIECHHUS
B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOLICHUSI MEXIY CTOPOHAMHU
B MPSIMOYTOJIbHBIX TPEYTrOJbHUKAX C yriaMu B 45°
u 45°; 30° u 60°.

Ucnonb3oBath  QopMynbl  NPUBENCHUS |
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO JUIs
HaxO0XAEHUs COOTHOIIEHUH MEXY
TPUTOHOMETPUYECKUMHU (QYHKIHMSIMU  Pa3THIHBIX
OCTPBIX YTJIOB.

[IprMeHATH NOJydEeHHbIE 3HAHUS U yMEHUS IIPH
pelIeHn: MPaKTHIECKUX 3a/1ad.

3HAKOMUTBCSI C UCTOPHEH pa3BUTHS T€OMETPHUH.

Yenvt 6 okpysrcnocmu.
Bnucanwnvie u onucannvle
Yemuolpexy2onbHUKU.
Kacamenvnoie k
okpyacHocmu. Kacarnue
okpyorcrocmett (13 u)

Brnircannbie U LeHTpaIbHbBIE
YIJIBL, YTOJI MEXAY
KacaTeJIbHOU U XOpIOH. YTIIIbl
MEXTy XOpJIaMU B CEKYIITUMH.
BnoucanHbie B onmucaHHEBIE
YeTBIPEXYTOMBHUKH, UX
MPU3HAKU U CBOMCTBA.
[Ipumenenue 3TUX CBONCTB
MPU PEIICHUU

dopMynHpOBaTH  OCHOBHBIE  OIPEACIICHHUS,
CBsI3aHHBIE C yTjlaMU B Kpyre (BIMCAaHHBIH yTOJ,
LHEHTPAIBbHBINA YTOJI).

HaxonuTth BOMCaHHBIE YIIIBI, ONMUPAIONIUECS Ha
OJIHY YTy, BBIUYUCISTE YTIIbl C IOMOIIBIO TEOPEMBI

0 BIHCAaHHBIX VyIJaX, TEOPEeMbl O BIHCAHHOM
YeThIPEXYTOIPHUKE, TEOPEMBl O IEHTPAITHHOM
yrie.

UccnenoBaTh, B TOM 4YHCIE C TOMOUIBIO




reOMETPUYECKUX 3a/1ad.
BzaumHoe pacrnionoxxeHue
IBYX OKpy>xHOcTel. Kacanue
OKPY>KHOCTEH.

A POBBIX PECypcoOB, BIMCAHHBIE U OIFCAHHEIS
YeThIPEXYTONHPHUKY, BBIBOJAUTH HMX CBOWCTBA U
NpU3HAKH.

Hcnonb30BaTh 3T CBOWCTBAa M MNPHU3HAKU MHPHU
pelIeHn  3a/1ad.

Tlosmopenue, 0606weHue
3HAHUL

(44

[ToBTOpEHNE OCHOBHBIX
MOHATHH U METOJIOB KypCOB 7
H 8 Kj1accoB, 0000I1IeHE
3HAHUN

Peniate 3aJa4du Ha IIOBTOPCHUC,
WIUIIOCTPUPYIOIIUE CBA3UW MCKAY pPAa3JIUYHBIMHA
JacTiaMU Kypca.

9 knacc (68 uacoe)

Ha3zBanmue pasaena
(TeMbl) Kypca (44CjI0

OcHoBHOe coiep;kaHue

OcCHOBHBbIE BU/IBI [1€ITEJIbHOCTH 00Y4aI0IINXCS

4acoB)
Tpueconomempus. Ormnpenenenne dopMyIHpOBATH oTpeAeIeHUs
Teopembl Kocumnycos u TPUTOHOMETPUUYECKUX TPUTOHOMETPUYECKUX (YHKIUN TYIBIX U MPSIMBIX

cunycos. Pewenue
mpeyeonbHuxos (16 1)

¢byskumii yrinos ot 0° go 180°.

Kocunyc u cunyc npsamoro u
TYIIOTO yrJa.

Teopema KOCHUHYCOB.
(O606meEnHasn) Teopema
CHUHYCOB (C pagnycoM
OTIMCAaHHOU OKPYKHOCTH).
HaxoxaeHue AIuH CTOPOH U
BEJINYUH YTJIOB
TPEYTOJIbHUKOB.

®opmyna miomaau
TpEyroJbHUKA Yepe3 ABe
CTOPOHBI U YI'OJI MCXKIAY HUMMU.
®opmyna miomaau
YEeTBIPEXYTOJILHUKA YEPE3 ero
JUAroOHaJid ¥ YTOJl MEXIY
HuMmH. IIpakTrnueckoe
[IPUMEHEHNE JTOKA3aHHBIX
TEOPEM.

yrioB. BEIBOIUTE TeopeMy KOCHHYCOB U TEOPEMY
CHHYCOB (C paglyCcoOM ONHCAaHHOW OKPYKHOCTH).
Pemate TpeyronbHuku. Pemare mnpakTudeckue
3a7a4M, CBOJSIINECH K HaXO0XXJACHHUIO Pa3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.

Tlpeobpaszosarnue
nooodus. Mempuuecxue
COOMHOUEeHUS] 8
okpyacHocmu (10 u)

[MonsiTue o mpeodbpazoBaHUN
rogoous.

CoOTBETCTBEHHBIE HIIEMEHTHI
o00HBIX HUTYD.

Teopema o npousBegeHUU
OTPE3KOB XOpJI, TeOpeMa o
MIPOU3BEICHUN OTPE3KOB
CEKYIIUX, TeopeMa O KBajpare
KacarenabHOU. IIpumeHenue B
peLIeHUN TeOMETPHUIECKUX
3a1a4

OcBauBath MOHSTHE npeobpa3zoBaHus
noo0us.
UccnenoBath OTHOILIEHUE JIMHEHHBIX

3JeMeHTOB QUTYp TPH MpeoOpa30oBaHUU MTOTOOUS.

Haxonute mpuMepsl mogo0usi B OKpyKarouiei
JIEHCTBUTEIBHOCTH.

BBIBOIUTE METPUYECKHE COOTHOIICHUS MEKIY
OTpe3KaMH XOpJl, CEKYIIMX W KacaTelbHBIX C
WCITOJIb30BAHUEM BIHUCAHHBIX YIJIOB M TOJIOOHBIX
TPEYTrOJILHUKOB.

Pemate reomerpuueckue 3ajadd M 3aJadd U3
peanbHOW XU3HH C HCIOIB30BaHHEM IOJOOHBIX
TPEYTOJIHHUKOB.

Bexmopewt (12 1)

Ornpenenenne BEKTOPOB,
CJIO’KEHHUE U PAa3HOCTh
BEKTOPOB, YMHOKECHHUE
BEKTOpa Ha YHUCIIO.
duznueckuit u
reOMETPUUYECKUN CMBICH
BEKTOPOB.

Pasnoxxenue BekTopa 1o 1ByM
HEKOJIJIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTOpa.
CxansipHoe npou3BeAcHUE
BEKTOPOB, €ro NIPUMEHEHUE

Hcnonp3oBaTh BCKTOPbBI KaK HAIIPaBJICHHBIC

OTpPE3KH, HCCIIeIOBATh reOMETPUICCKUN
(mepemenienne) W (GU3NYSCKUN (CHIIA) CMBICIBI
BEKTOPOB.

3HaTh OmpeaeNieHUusT CYMMbl U Pa3HOCTHU
BEKTOPOB, YMHOXCHHS BEKTOpa Ha  YHCIO,
WCCIIEIOBATh T'E€OMETPUYECKUH u  (PU3UYECKUI
CMBICJIBI 3TUX OIEpaIni.

Pemats reoMeTpHUYecKue 3a7a9u c
HCIIOJIb30BAHUEM BEKTOPOB.

PacknagwsiBath BEKTOP o JIByM

HCKOJUIMHEAPHBIM BCKTOpPaM.




TUIS1 HAXOXKACHUS TUH U
YTJIOB.

Pemmenue 3aga4 ¢ moMoIbIo
BEKTOPOB.

IIpumeHeHne BEKTOPOB JJIs
peuieHus 3a1a4 KUHEMaTUKU U
MEXaHUKHU

Hcnonb3oBaTh  CKalsSIpHOE  MPOW3BENICHHE
BEKTOPOB, BEIBOJUTH €70 OCHOBHBIE CBOWMCTRBA.

Beraucnsate cymMMy, pasHOCTh W CKaJIspHOE
MMPOM3BEIEHNE BEKTOPOB B KOOP/IMHATAX.

[IpumeHsATs CKaIsIpHOE MPOU3BEICHUE
HaXO0XJCHUS JIJIMH U YTJIOB.

IS

Jlexapmoswl koopOounamwl
Ha naockocmu (9 u)

JlexapTOBbI KOOPAUHATHI
TOUYEK HA TJIIOCKOCTH.
VYpaBHeHUE NPSIMON. YTIIOBOU
K03 (HHUIMEHT, TAHTEHC yTIa
HAKJIOHA, apajieiabHble U
MEePHEHIUKYIIIPHBIC TIPSMBIE.
YpaBHEHUE OKPYKHOCTH.
HaxoxxneHue koopauHat
TOYEK NepeceyeHus
OKPYKHOCTH U MIPSIMO1A.
MeTon koOpaUHAT NpHU
pELIEHUH T€OMETPUUECKUX
3ajad.

Hcnonp3oBanue meroaa
KOOPAUHAT B MPAKTHUYECKUX

OcBauBaTh NOHATHE MPSIMOYTOIBHOW CHUCTEMBI
KOOPIHMHAT, JEKapTOBBIX KOOPIAWHAT TOUKH.

BriBoguTh ypaBHEHHE NPAMON U OKPY>KHOCTH.

BreiaensaTe MONHBIN KBajpaTr IS HAXOXKICHHS
[IEHTPa U paJryca OKPY>KHOCTH I10 €€ YPaBHEHHUIO.

Pemate 3amaum Ha  HaXOXIEHHE TOYEK
MepeceveHus NPSIMBIX U OKPYKHOCTEH ¢ MOMOIIBIO
MeTo/1a KOOPINHAT.

Ucnonb3oBath CBOHCTBa YIJIOBOTO
ko3 duienTa npsAMoil MpU pelleHnH 3aaad, s
OTIpeIeTICHUS PACIIOJIOKEHHUS IPSIMOU.

[IpuMeHATh  KOOpPAWHATHI TPU  PEUICHUH
FeOMETPUYECKUX H MPaKTUYECKHX 3afad, s
MOCTPOCHUSI MaTEMaTHIECKUX MOJENCH peaabHBIX
3a7a4 («MeTOJl KOOPAUHATY).

3aja4ax. ITonb3oBaThbes hinid MTOCTPOCHUS u
HCCIIeIOBAHUMN UG POBLIMU pecypcamu.
3HaKOMUTBCS C UCTOPUEH pPA3BUTHUS TEOMETPUM.
Ilpasunvuuie IIpaBunbHbIC @opMyaHUpOBaTh ONPENEICHUE MNPaBHIbHBIX
MHO20y2obHUKY. [[nuna MHOI'OYT'OJIbHUKH, MHOTOYTOJIbHHUKOB, HAXOJAUTh UX 3JIE€MEHTHI.

OKPYACHOCIU U NIOUAOb
Kpyea. Beiuucienue
naowaoeti (8 u)

BBIUHCIIEHHE UX 3JIEMEHTOB.
Yucno 7 u AnuHA
OKpYyXHOCTHU. JlJTuHa nyru
OKpy>xHOCTU. Paguannas mepa
yriaa. [nomans kpyra u ero
3JIEMEHTOB (CeKTOopa u
cerMeHTa). Beruncnenue
mromaaeit puryp,

[Tonp30BaThCst MOHATHEM JJIMHBI OKPYXHOCTH,
BBEIEHHBIM c MIOMOIIBIO MPaBHJIBHBIX
MHOTOYTOJBHUKOB, JUIMHY JyId W paJUaHHYIO
Mepy yriia.

IIpoBoguTh mepexos OT paJWaHHON MeEpHI yria
K TpagycHOH W HaoOopoT. Omnpenenars IIOMIaab

Kpyra.

BeBomute  Qopmynel (B rpagycHOH U

BKJTFOYAFOIITUX 3JIEMEHTHI pamvaHHOW Mepe) I JUIMH JyT, TUIomanen
Kpyra CEKTOpPOB U CCIrMCHTOB. BurauciasaTe IJIomraau
¢buryp, BKIIOUAIOIIMX DJIEMEHTHl OKPYXHOCTH
(kpyra).
Haxonute miomaau B 3ajadyax peadbHOMU
JKU3HH.
Jlsuosicenus nrockocmu [ToHsiTHE O NBUXEHUH Pa3bupate  mpumepsl,  WIUTIOCTPUPYIOIIHE

(64

IIJIOCKOCTH.
[TapannensHbIN IEPEHOC,
ITOBOPOT M CUMMETPHSI.

OcH ¥ IeHTpBl CUMMETPHH.
IIpocTeiimne npuMeHeHus B
pelleHuy 3a1a4.

MOHSTHUS ABUKEHUS, IEHTPOB U OCEH CUMMETPHHU.
dopMynHpoBaTh OMNpeAeNIeHUs MapauieIbHOTO
nepeHoca, MoBOpPOTa U 0CEBOI CUMMETPHH.

BriBouTs 170.4 CBOMCTBA, HaXOoOJUTh
HEMOABMKHBIE TOYKH.

Haxonutp 1TEHTpHI W OCH  CHUMMETpPHUH
MpoCTeUIINX PUryp.

[IpumensaTs  mapajiienbHbBIl  MEpeHoC U

CHMMETPHIO TIPH PEIICHHH T€OMETPUIECKUX 3a7ad
(pa3bupath mpUMeEpHI).

Ucnons3oBath JUTSt MOCTPOEHUS u
HCCJIEIOBAaHUH IN(POBBIE PECYPCHI.

Iloemopenue, o606wenue, | IloBTOpeHHE OCHOBHBIX OnepupoBarh TOHATHUSMU: (QUTypa, TOUKa,
cucmemamu3ayus 3HaHull | MOHSATUN U METOIOB KypCOB npsiMasi, yrojl, MHOTOYTOJIbHUK, PaBHOOEIPEHHBIH
(7 1) 7—9 kmaccoB, 06001IeHIE 1 u PaBHOCTOPOHHMI TpEyTroJIbHUKH,
CHUCTEMAaTH3alNs 3HAHUH. HPSIMOYTOJIBHBIH TPEYTOJIbHUK, MeanaHa,

[Ipocreiimue reomeTpuyeckue | OMCCEKTpHUCa u BBICOTA TpEyTroiIbHUKA,

(Uryphl 1 BX CBOHCTBA. napajuieJIorpamm, pomo, MPSIMOYTOJIbHUK,




HN3mepeHne reoMeTpuyecKux
BEJIMYHH.

TpeyroiapHUKHU.
ITapannensHbie u
MIePIICHANKYISIPHBIE TIPSIMBIE.
OKpyY>XKHOCTb U KpYT.

VYTIi1bl B OKPYXHOCTH.
Bnucannsle u onrcaHHbIe

FGOMeTqueCKI/Ie IMOCTPOCHUH.

KBaJpaT, Tpamnenus; OKpPYXHOCThb, KacaTellbHas,
paBeHCTBO M Tmomodme Quryp, TpPEyroJTHLHHUKOB;
MapajyIeIbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX,
YTrOJl MEXKTy MPSIMBIMHU, CHMMETPHUS OTHOCHTEILHO
TOYKH W TPSIMOW; JUTMHA, PACCTOSIHHE, BEITUYMHA
yriia, Iionaah, IepuMeTp.

Ucnonb3oBate  ¢GopMynbl:  mepuMerpa U
MJIOMA MHOTOYTOJLHUKOB, JJIMHBI OKPY>KHOCTH
M IUIOIAaau Kpyra, OO0OBEMa MNPSIMOYTOJIHLHOTO

OKPY>KHOCTH napajieenuneaa.
MHOT'OYTOJIbHUKOB. OmnepupoBaTh TMOHATHSIMH: TIPSIMOYTOJBHAS
IIpsimMast 1 OKPYKHOCTb. cUCTeMa KOOpJHWHAT, BEKTOP; HCIIOJIb30BaTh 3THU
YeTblpEXYTrOIbHUKH. MOHSTHUS IS MPEACTABICHUS TaHHBIX U PEIICHUS
Brmcannpie 1 onMcCaHHBIC 337249, B TOM HYHCIE U3 JIPyTUX Yy4eOHBIX
YETBIPEXYTOJbHUKH. MPEIMETOB.

Teopema [Mudaropa u Havana Pemate 3amaun Ha TOBTOPEHHUE OCHOBHBIX
TPUTOHOMETPHH. MOHSITHIH, WILTIOCTPAITUIO CBsI3eH MEXTY
Pemenue oOmux pa3IMYHBIMU YaCTSIMHU Kypca.

TPEYTrOJbHUKOB. BriOupats MeTo A IS pemeHus 3a/1auu.
ITpaBunbHbIE Pemiath 3a1aun U3 NOBCENHEBHON KU3HHU.
MHOT'OYTOJIbHUKH.

[IpeoOpazoBaHuUs MITOCKOCTH.

JBrxeHus.

IToxoGwue.

Cummertpusl.

IImomane.

Brruncnenue miomiaaei.
[Tmomaau mogoOHBIX duryp.
JexapToBBl KOOpAUHATHI Ha
INIOCKOCTH. BekTOpHI HA
MJIOCKOCTH.

Pasnea 4.
Pabouasi nporpamMmMa y4e0HOro Kypca «BeposiTHOCTh U CTATHCTHKA» 7- 9 KJIacChl.

Llenu n3yyeHwus.

B coBpemenHOM 1U(POBOM MHpE BEpPOSTHOCTH M CTAaTUCTHUKA MNPHUOOPETAlOT BCE OOJBIIYIO
3HAYMMOCTh, KaK C TOYKH 3pPCHHS TMPAKTHYCCKUX TNPHIIOKEHUH, TaK U HMX POJIUM B OOpa3OBaHHM,
HEOOXOJMMOM KaXJoMy uejoBeKy. Bo3pactaer uuciao mnpodeccuii, mpu OBIAJIEHUU KOTOPHIMU
TpeOyercst xopomias 6a3oBasi MOJATOTOBKAa B 00JAaCTU BEPOSITHOCTU U CTATUCTHUKH, Takas IMOJArOTOBKa
Ba)KHA JIJIs IPOIOJKEHUSI 00pa30BaHMs U ISl YCIIEIIHON PO eCCUOHATIBHON Kapbepsl.

HNMeHnHO mOPTOMY OCTpO BCTajla HEOOXOAMMOCTh CchOpMHUpPOBaTH Yy  OOydJaromIuxcs
(PYHKIIMOHAIBHYIO TPAMOTHOCTH, BKJIIOYAIOLIYI0 B Ce0sl B KaueCTBE HEOTHEMJIEMON COCTaBIISIOIIEH
YMEHHE BOCIPHUHUMATHh M KPUTHYECKH aHAJTU3UPOBATh WH(POPMAIIHIO, TIPEACTABICHHYIO B PA3IMUYHBIX
(opmax, MOHMUMATh BEPOATHOCTHBIM XapaKTep MHOTHUX pealbHBbIX IPOIECCOB M 3aBHUCUMOCTEH,
MPOM3BOJUTH MIPOCTENIIINE BEPOATHOCTHBIE PAcU€Thl. 3HAKOMCTBO C OCHOBHBIMHU IPUHIIMIIAMH cOOpa,
aHaJu3a U MPEJCTaBICHUS JaHHBIX U3 PA3IMYHBIX c(ep KU3HU OOIIecTBa U rocy1apcTBa MpHOOIIaeT
oOyJaromuxcst K oOIIeCTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOMHATOPUKH PAa3BUBAET HABBIKU
opraHuzanuu nepebopa M mojacuéra 4YMClia BAapHAHTOB, B TOM YHCIE, B MPUKIAAHBIX 3aadyax.
3HaKOMCTBO C OCHOBaMH TE€OpUM TpadoB co31aéT mMaTeMaTHUeCKU QyHAaMEHT M (POpMUPOBAHUS
KOMMETEHIIUH B 00s1acT MHPOPMATHUKU U HUPPOBBIX TexHojoruil. [loMumo 3Toro, mpu HU3y4deHUU
CTAaTUCTUKHU U BEPOSATHOCTH OOOTramaroTcsl MOPEJCTAaBICHUS YydYalluxcsi O COBPEMEHHOU
KapTUHE MHpa U METOJaX €ro HCCIedOBaHUs, (pOpMHUPYyETCs HOHUMaHUE POJIM CTATUCTUKH Kak
HCTOYHMKA COLUMAJIbHO 3HAYMMOW HWHGOpPMAUMU U 3aKIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBITUICHUSI.

B cooTBeTcTBUU C TaHHBIMHU LIENISIMU B CTPYKTYpe IporpamMMbl yueOHOro Kypca «BepositHoCTh 1
CTAaTUCTHKA» OCHOBHOM IIKOJIBI BBIJCICHBI CICAYIOIIUE COACP)KATEIbHO-METOINUECKUE JIMHUU:




«IIpencraBieHne MJaHHBIX W OINHKCATENbHAs CTAaTUCTHKa»; «BeposTHOCTE»; «DiIeMeHThI
KOMOMHATOpUKNY»; «BBeneHue B Teoputo rpadon.

Copeprxanne nmuann «lIpencraBieHue JaHHBIX M ONMHCATEIbHAS CTATHCTHKA» CIY)KHUT OCHOBOM
U1t GOPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHGpOpMAIMEN: OT YTCHHUS M HMHTEpIpeTanuu uHpopMauuw,
MIPE/ICTAaBIICHHON B TaOiMIax, Ha OuarpaMmax M rpadukax no cOopa, NMpeacTaBiICHUS U aHAINA3a
JAHHBIX C HCIIOJIb30BAHUEM CTATHCTHYECKMX XapaKTEPUCTUK CPEeNHUX M paccemBaHus. PabGortas c
JaHHBIMM, OOydYalolIuecss ydarcs CYUTHIBATh M HMHTEPIPETUPOBATH  JIaHHBIC, BBIJBUTaTh,
apryMEHTHPOBATh W KPUTUKOBATh MPOCTEHIINE THUIOTE3bl, pa3MBIIUIATH Haa (akTopamu,
BBI3BIBAIOIIMMHA HM3MEHYMBOCTh, M OLIGHUBATh HMX BIMSHHE HAa pPAacCMaTpUBAaEMble BEIUYHHBI U
IIPOLIECCHI.

[TonsiTne BEPOATHOCTH BBOAMUTCA KaKk Mepa IMpaBAONOAOOMs cCiy4aiiHoro cooOsitus. Ilpu
M3yYEeHHH Kypca oOydarolmecs: 3HaKOMSTCS ¢ MPOCTEUIINMH METOJIaMH BBIYUCIICHUS BEPOSTHOCTEH B
CIIyJailHBIX JSKCIIEPUMEHTaX C PaBHOBO3MOXXHBIMH DJJIEMEHTAPHBIMH HMCXOJAaMH, BEPOSTHOCTHBIMU
3aKOHAMH, TO3BOJISIIOIIMMH CTaBUTh U pemiaTh OoJjiee CIOXKHBIE 3adauyd. B Kypc BXOAST HavyaJIbHBIC
MIPEICTABIICHUS O CIIyYaiHBIX BEJIMYNHAX M UX YHCIIOBBIX XapaKTEpHUCTUKAX.

Taxke B paMKax 3TOr0 Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAaIOMIMXCSI C MHOXKECTBAMH U
OCHOBHBIMH OIEpallMsIMUA HaJ MHOXXECTBAMH, PACCMATPHUBAIOTCS IPUMEPHI IPUMEHEHHUSI JUIsl PEIICHUS
3a/1a4, a TAaK)Ke MCIOJIb30BAHUS B IPYTUX MAaTEMAaTUUECKUX KypcaxX U YYeOHBIX ITpeAMETax.

MecTo yueOHOTr0 Kypca B y4eOHOM IJIaHe.

B 7—9 knaccax usywaercs Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOJIAT Pa3JIClibl:
«IIpencraBnenue AaHHBIX W ONHUCATENIbHAs  CTAaTHUCTHKa»; «BepodaTrHocTh»;  «DIeMEeHTHI
KOMOHMHATOPUKNY»; «BBeeHue B TEOPHIO rpadoBy.

Ha wm3ydenme manHOro Kypca orBomut 1 ydeOHBIH Yac B HEAENIO B TEUEHHWE KaXXIOro roja
o0yuenus, Bcero 102 y4eOHBIX yaca.

Copep:kanune y4eOHOro Kypca 1mo rojaam.
7 KkJj1ace

[IpencraBnenyre JaHHBIX B BUJE TAaONuULl, AHarpaMm, rpadukoB. 3anojiHEHUE TaOIul, YTEHHUE U
MIOCTPOEHHE JuarpaMMm (CTOJIOMKOBBIX (CTOJIOUATHIX) M KpPYroBbIX). UTeHue rpadukoB peasbHBIX
nporeccoB. M3Bnedenue uHOpMaUMM M3 JUArpaMMm M TaOJMIl, WUCIOJIb30BaHUE W HHTEpIpeTanus
JTAHHBIX.

OnucarenbHasi CTaTUCTHKA: cpeaHee apu(MeTHYecKoe, MeauaHa, pa3max, HauOosbllee Hu
HauMeEHbIIIee 3HaueHHs1 Habopa YUCIIOBbIX JaHHBIX. [Ipumeps! ciydailHON N3MEHYUBOCTH.

CnyuaiiHplil 3KCOEepUMEHT (OMBIT) M cly4daifHoe coObiTHe. BeposTHOCTh M yactota. Ponb
MaJIOBEPOSITHBIX W NPAaKTUYECKH JIOCTOBEPHBIX COOBITUH B MNpuUpoje U B oOmectBe. MoHera u
WrpajgbHasi KOCTb B TEOPUHU BEPOATHOCTEN.

I'pad, Bepmmna, pedpo. Crenenb Bepmuabl. Yucino pédep M cymMMapHasi CTEIEHb BEPIIUH.
IIpencraBnenue o cBa3HocTH rpada. Llenu u nuknsl. [yt B rpadax. O6xox rpada (ilepoB myTh).
[IpencraBnenue o0 opueHTHpoBaHHOM Tpade. Pemenne 3amad ¢ moMomibio rpados.

8 kaacce

[IpencraBnenre naHHBIX B BHUJAE TaOdMIL, auarpaMM, TrpapukoB. MHOXKECTBO, 3JIEMEHT
MHO’KECTBa, MOAMHOXKeCcTBO. Onepaluy HaJl MHOKECTBaMU: 00bEMHEHUE, ITepeceYeHUe, JOMOIHEHNE.
CaolicTBa omnepanuid HaJ MHOXECTBAaMH: IEPEMECTUTENBHOE, COYETATEIbHOE, PACHpPEAEIUTENBHOE,
BKJIOUeHUs. Mcnonb3oBaHre TpaduyuecKoro IpeACTaBICHUS] MHOMKECTB ISl OIMUCAHUS PeabHBIX
MIPOLIECCOB U SIBJIEHUM, IPU PEILIEHNUH 3a]1a4.

U3mepenue paccenBanus AaHHBIX. /lucniepcus M cTaHAapTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.
Jlnarpamma paccenBaHUs.

DyieMeHTapHble COOBITHS ciaydaiiHoro ombiTa. CiydaiiHble coObITHS. BeposTHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU. CrydaifHbelii BbIOOp. CBS3b MEXKIY
MaJIOBEPOSITHBIMU U MPAKTHYECKU TOCTOBEPHBIMHU COOBITUSMH B IIPHUPO/IE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBa NEPEBbEB: €AMHCTBEHHOCTh IIYTH, CYIII€CTBOBAaHUE BHUCAYEH BEPUIUHBI, CBSI3b
MEXK/ly YHCJIOM BepIIMH U yuciaom p&oep. [IpaBmino ymHoxkenus. Penienne 3anad ¢ moMomibio rpados.
[IporuBomonoxHueie coObITHsA. Jmarpamma Ditnepa. OObeauHEHHE W TIepeceYeHHe COOBITHH.



HecoBMmecTHbie coObITHsA. DOpMyJia CIIOKEHHUS BEPOSTHOCTEH. YCIIOBHAs BEpOSITHOCTH. lIpaBuiio
yMHOKeHus1. HezaBucumbie coObiTusi. [lpencraBiieHne 3kcnepuMeHTa B BHUJIE JiepeBa. Pemenue 3amaq
Ha HaXOXJICHUE BEPOSITHOCTEHN C MOMOIIBIO J€peBa CIIy4alHOI0 SKCIIEPUMEHTA, HarpamMm Diiepa.

9 kaacc

[IpencraBnenne JaHHBIX B BUE TAOIHI, [Uarpamm, rpadukoB, MHTEpIIpeTauus JaHHbIX. YTeHue
1 MIOCTPOEHME TabJINLL, TUarpaMM, rpauKoB IO peajbHbIM JaHHbBIM.

[TepecranoBku u ¢axropuan. Coueranust u uynuciao couetanuit. Tpeyronpuuk Ilackans. Pemenne
3a/1a4 ¢ UCIOJIb30BaHUEM KOMOMHATOPUKHU.

I'eomeTrpuueckas BepossTHOCTh. CirydaiiHblil BBIOOP TOYKM U3 (PUTYyphI HA TUIOCKOCTH, U3 OTpe3Ka
U U3 JyT'¥M OKPYKHOCTH.

Ucnertanne. Yenex um Heynaua. Cepusi ucnblTaHuid 10 nepBoro ycrnexa. Cepusi MCHBITaHUH
bepuynmu. BeposiTHOCTH COOBITHI B cepuU MCIIBITAaHUN bepHysu.

CiyuaiiHas BeJIMYMHA U pacOpeieleHUE BEpOATHOCTEH. MaremaTHuecKkoe OXKHUAaHUE U
aucnepcusa. Ilpumepsl MaTeMaTH4YecKOro OXHUIAHUS KAaK TEOPETUYECKOIO CPENHEro 3HA4CHUs
BEJIMYMHBI. MaTemMaTuyeckoe 0KUIaHUE U JUCTIIEPCHS CIIy4allHOM BEJIMYUHBI «YUCIIO YCIIEXOB B CEPUU
ncnpITaHui bepHym».

[lTonsiTue o 3akoHe OonblmIMX uyMced. V3mepeHune BepoSTHOCTEH C MOMONIBIO 4acTOoT. Ponb u
3HA4YeHHUE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

IIpeameTHbIe pe3yJibTAaThl OCBOCHUA Kypca « BeposiTHOCTBL M cTAaTHCTHKA» B 7—9 Kjaccax
XapaKTepPU3yIOTCA CJeIyIIMMH YMEHUSIMU.

7 xkJjacce

UuraTe MHGOpMAIUIO, NPEICTABICHHYIO B TaO/IMIaX, Ha AUarpaMmax; IpeACTaBiIsATh JIaHHbIE B
BHJI€ TaOJHUII, CTPOUTH AUATPaMMBI (CTOJIOMKOBEIE (CTOJIOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM.

OnuceIBaTh U UHTEPIIPETUPOBATH PeabHbIC YHCIIOBBIE JaHHbIE, IIPECTaBICHHbIE B TabJINIIaX, HA
IyarpaMmmax, rpagukax.

HUcnons3oBaTh mjisi  ONKCAHWS  JAHHBIX  CTATUCTUYECKHE  XapaKTEPUCTHUKHU:  CpeIHee
apudmernueckoe, MeauaHa, HauOboJbIIee U HAaUMEHbIIIEe 3HaUCHUS, pa3Max.

Nmerts mpencraBieHue o cilydailHOM M3MEHYMBOCTH Ha IpHUMepax ILeH, (PU3MYEeCKUX BEIUYMH,
AHTPOIIOMETPUYECKUX JTaHHBIX; UMETh MPEJICTaBICHUE O CTATUCTUYECKON YyCTOMYMBOCTH.

8 ki1ace

N3Bnekats UM npeoOpa3oBbIBaTh MHGOPMAIMIO, MPEICTABICHHYIO B BUJE TaOIMI, AUArpamm,
rpaMKOB; IPEACTABIATh JaHHbIE B BUJE TaOJull, 1MarpamMmm, rpadukos.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTAaTUCTHYECKMX II0Ka3aTeJIed: CPEeAHHUX 3HAYEHUU U Mep
pacceuBaHus (pa3Max, IUCHEPCUS U CTAaHJAPTHOE OTKJIOHEHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHMIH M YAaCTOTHI COOBITHI, B TOM YHCJE IO pe3yJibTaram
W3MEpPEHUN U HAOIOICHUH.

HaxoanTe BepoOsITHOCTH CiIyyalHBIX COOBITHMH B OIBITaX, 3Has BEPOATHOCTU 3JIEMEHTAPHBIX
COOBITHH, B TOM YHCJIE B OIBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaduueckue MoJenu: AEPEeBO CIyYalHOrO SKCHEpUMEHTa, nuarpaMMbl Dijepa,
YUCIIOBas MpsMas.

OnepupoBaTh NOHATHUSMHM: MHOXECTBO, IIOAMHOYKECTBO; BBIIOJHATH  OIEpallMM  HaJ
MHOXKECTBaMHU: OOBEIMHEHHE, IepeceueHne, JAOMOJHEHUE; NEepPeUUCISITh JJIEMEHThl MHOXECTB;
IIPUMEHSATH CBOMCTBA MHOXECTB.

Ucnonb3oBaTh rpaduyeckoe mpeacTaBiICHUE MHOXKECTB U CBA3€M MEXIYy HUMU Ui OIHCAHUS
MIPOIIECCOB U SIBJICHUI, B TOM YMCJIE IIPU PELICHUU 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U KYpPCOB.

9 kJaacce

N3Bnekars u mpeoOpa3oBbIBaTh MH(GOPMAIMIO, MPEACTABICHHYIO B PAa3jIMYHBIX MCTOYHHUKAX B
BHUJIE€ TAaOIUII, AMarpaMMm, rpauKoB; IPEICTABIATh JaHHBIC B BUJIC TAOJHUII, UarpamMMm, rpaduKoB.

Pemate 3amaum  OpraHuM30BaHHBIM TIepeOOpPOM BapUAHTOB, a TaKXKE C HCIOJIH30BaHUEM
KOMOWHATOPHBIX MTPABUJI U METOJIOB.



Hcnonp30BaTh ONMCATENbHbIE XapPAKTEPUCTUKU JUUIsI MACCHUBOB YHCJIOBBIX JaHHBIX, B TOM YHUCIIE
CpelHHE 3HAYCHUS U MEpBl PaCCEUBaHU.

Haxonute 4acToThl 3HAYEHWIl M YaCTOTHI COOBITHS, B TOM YHCIE IMOJb3YSCh pe3yJibTaTaMHu
MPOBEAEHHBIX H3MEPEHHUI 1 HAOIIIOACHUH.

Haxonuts BEpOSTHOCTH CIIydyailHBIX COOBITHI B M3YyYEHHBIX OIBITaX, B TOM YHCII€ B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSAX UCIBITAHUHN 10 IEPBOIO yCIIEXA, B CEPUIX
ucneiTanui bepuymm.

HNmMmeTh nipeacTaBiieHUE O CIIyYallHOM BEJMYMHE U O PACIPEAECIEHUN BEPOSTHOCTEN.

Nmers mnpencraBieHre O 3aKOHE OOJBIIMX YHCENT KAaK O MPOSBICHUM 3aKOHOMEPHOCTH B
CIIy4yaliHOW U3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YUCEI B IPUPOJIC U OOIIECTBE.

7 knacc (34 uaca)

TemaTnueckoe JIaHMpoBaHue (IO rogaM 00y4eHHUs)

Hassanmue pa3gena
(TemMbI) (YHCJI0

OcHoBHOe coep:xaHue

XapakTepHCTHKA /IeATEJIbHOCTH

4acon) o0yyaromuxcs

IIpeocmasnenue [TpencraBieHue JaHHBIX B TAOJIMLAX. OcBauBaTh CIocoObI MpeICTaBICHUS

oannwix (7 u) [IpakTHueckue BRIYUCICHUS 10 CTATUCTUYECCKUX AAHHBIX U YHCIIOBBIX MAaCCHUBOB C
TaOJINYHBIM JTaHHBIM. TTOMOIIBIO TadIUI] u JuarpamMmm c
M3BnedyeHne u MHTEPIPETALNS HCIOJIb30BAaHUEM aKTYAIbHBIX M BAYKHBIX TAHHBIX
TaOJIMYHBIX NaHHBIX. [IpakTHdeckas (memorpaduueckne  JaHHBIE,  MPOU3BOJCTBO
pabota «Tabmumsry. ['paduyeckoe MPOMBINIUIEHHOH U CEITbCKOXO3SHCTBEHHON
NpEeICTaBICHNE JAHHBIX B BHJE MPOAYKIIMH, OOIIECTBEHHBIE W  TNPUPOJHBIC
KPYTOBBIX, CTOJIOMKOBBIX SIBJICHHSL).

(cTOoNmOYATHIX) TUATPAMM.

YTeHHe U MOCTPOCHUE TUATrPAMM.
[Tpumeps! qemorpapuuecKux
Jarpamm.

Ipaktuueckas pabora «JluarpaMmbi»

H3yuaTh MeTOabl pabOTHl C TaOJMYHBIMH H
rpaUUuecKuMH TPEJCTABICHUSIMH JaHHBIX C
MMOMOINBID  MHUPPOBBIX  PECYpcoB B  XOJe
MPaKTUYECKHUX padboT

Onucamenvras
cmamucmuxa (8 u)

UucnoBbsie HAOOPHI.

Cpennee apuhMETHICCKOE.
Menuana 4iciIOBOro Habopa.

Y CcTONUYUBOCTD MEIUAHEI.
IIpaktuueckas padota «Cpennue
3HAYCHUS.

Haubonpmiee 1 HauMeHbIIEe
3HAYEHUs YMCIIOBOTO Habopa.
Pazmax

OcBauBarTh MOHATHS: YHUCIOBOH Habop, Mepa
IEHTpaJbHONW TeHJeHIUH (Mepa IEHTpa), B TOM
qucie cpeaHee apupMeTnIecKoe, MeIHana.

OnuceiBaTh  CTaTUCTHUYECKHWE  JIaHHBIE  C
MTOMOIIBIO CPETHET0 apu(PMETHUECKOTO U MEIUaHBI.

Pemrate 3amaun.

H3yuaTh CBOWCTBa CpPEIHUX, B TOM YHCIE C

MOMONIBI0O  HIH(PPOBBIX  PECYpcoB, B  XOJH€
MPAKTUIECKUX padoT.

OcBauBarb MOHATHSL: HauOOJBIIICE u
HaUMEHBIICE 3HAYCHUS  YHCIOBOTO  MAacCHBa,
pasmMax.

Pemrate 3amaun Ha BBIOOp croco0a OMUCaHHS
JAaHHBIX B COOTBECTCTBHUU C HpHpOJIOfI JAaHHBIX H
LEJSIMU UCCIIEN0OBAHUS

Cnyuaiinas
uzmenqugocms (6 u)

CrnydaitHast ©3MEHINBOCTh
(mmpumepsr).

YacroTa 3Ha4CHUN B MacCUBE JaHHBIX.

I'pynnuposka.

I'mcrorpammel.

[Ipaktruueckas padota «Ciy4aitHas
M3MEHUYHUBOCTbY

4acToTa 3HAYCHHU B
rpynmnupoBKa JIAHHBIX,

OcBauBaTh MNOHSTUS:
MaccHBe JAHHBIX,
TUCTOTPaMMa.

Crpoutrb ¥  aHAIMU3UPOBATH THUCTOrPAMMBI,
TOI0MPAaTh MOAXOAAIIHNI [Iar TPYIITHPOBKH.

OcBauBaTh rpadudeckue MIPEICTaBIICHUS
pa3HBIX BHUJOB CIy4alHOH HM3MEHUYUBOCTH, B TOM
Yyclie C TIOMOINBI0O HHU(POBBIX PECYpCcoOB, B XOJe
MPAKTUICCKOH paboThI

Bseoenue 6 meopuio
epaghos (4 u)

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3aga4u C TOMOIIBIO
rpada.

Crernens (BaJ€HTHOCTD) BEPIITHUHBI.
Yucio pédep u cyMMapHas CTEeHb
BEPIIUH.

Ilenb 1 UK.

OcBauBarp moHATHS: Tpad, BepmmHa rpada,
pebpo rpada, creneHb (BaJeHTHOCTh BEPILUHEIL),
LIETb U LUKIL

OcBauBaTh MOHATHS: MYTh B rpade, 3ilepon
myTh, 00X01 rpada, OpUCHTUPOBAHHBIN rpad.

Pemate 3amaum Ha TOHMCK CYMMBI CTETICHEH
BepuinH rpada, Ha MHOMCK o0xoma rpada, Ha




IIyTs B Tpade.
IIpencrasnenue o cBI3HOCTH Tpada.

IOMCK ITyTel B OPUEHTHPOBAHHBIX rpadax.
OcBanBath COCOOBI TIPEACTABICHUS 33729 U3

JIOCTOBEPHBIX COOBITHI B MPUPOJIC U B
obmrecTse.

MomneTa u urpajibHasi KOCTb B TEOPUU
BEPOSITHOCTEM.

[Ipaktuueckas pabora «Hacrora
BBINIAZICHUS OpJIay

O6xox rpada (3HIepoB MyTh). Kypca anreopsl, T€OMETPHH, TEOpUHU
[IpencraBinenne 06 OpUEHTUPOBAHHBIX | BEPOSITHOCTEH, NPYrHX INPEAMETOB C IOMOIIBIO
rpadax rpados.
Bepoamnocmo u Cry4aifHBIH OIBIT U CIy4aliHOE OcBauBaTh TOHSATHS: CIy4YailHBIH ONBIT U
yacmoma coObITHE. ciayuyaiiHoe ~ coOBITHE,  MAaJOBEPOATHOE U
CYYaiiHo2o BeposTHOCTB M 4acTOTa COOBITHS. MIPAKTHYECKH JJOCTOBEPHOE COOBITHE.
cobvimus (4 1) Ponb MasoBEpOSITHBIX U IPAKTHYECKU Wzyuatp 3HaYUMOCTh MaJIOBEPOSTHBIX

cOOBITUH B mpupoJe W 0OIlIecTBe Ha Ba)XKHBIX
npumepax (aBapuu, HECUACTHBIE CIIy4au, 3aluTa
IIepCOHATBHON WHPOPMAITHH, ITIepeaada JaHHbIX ).

W3yuaTh posib KIaCCHYECKUX BEPOATHOCTHBIX
Mozenei (MOHETa, WUrpajbHas KOCTb) B TEOpUHU
BeposTHOcTel. HaOmromate M M3y4aTh dYacToTy
COOBITUH B TPOCTHIX OKCIIEPUMEHTaxX, B TOM
YHUCJIE C MOMOIIBIO HMU(PPOBBIX PECYPCOB, B XOJIE
MPaKTUYECKOU pabOTHI.

Obobwenue,
KOHmpoab (5 u)

IIpencraBneHrie TaHHBIX.
OnucarenbHast CTATUCTUKA.
BeposiTHOCTh ClIy4aifHOTO COOBITHS

IloBTOpATE  H3yYEHHOE U
CUCTEMY 3HAHUI.
Pemiate 3agaun Ha peJiCTaBICHUE U ONTMCAHUE
JTAHHBIX C MTOMOIIBIO U3YUEHHBIX XapaKTEPUCTHK.
OOcyxaaTh OpUMEPhl CIy4aliHbIX COOBITHA,
MaJIOBEPOATHBIX W TIPAKTUYCCKHU OJOCTOBCPHBIX
CIy4YalHBIX COOBITHH, WX pOJH B TIPUPONEC H

KH3HH YCIIOBCKA

BBICTpanBaThb

8 knacc (34 uaca)

Ha3panue pa3nuesa
(TeMbl) (UMCJI0 YACOB)

OcHOBHOe coiepskaHue

XapakTepucTHKA JeATeJbHOCTH 00y4arommuXxcst

[ loesmopenue xypca 7
knacca (4 1)

[IpencraBieHne TaHHbBIX.
OnucarenpHas CTaTUCTHKA.
CrydaitHasi U3MEHYHUBOCT.
CpenHue 4ucioBOro Habopa.
CrydaiiHble COOBITHSI.
BeposTHOCTH M 4aCTOTBHI.
Krnaccuyeckue Moaenn TeoOpuu
BEPOSITHOCTEH: MOHETA U UT'PAJIbHAS
KOCTh

[ToBTOpATH M3YyUYEHHOE U BBICTPAUBATh CHCTEMY
3HaHWH.

Pematp 3amaun Ha TpenCcTaBICHUE W OMHCAHUE
ITAHHBIX C TIOMOIIBI0 U3YUYECHHBIX XapaKTePHUCTHK.

Pematsn 3aJ1a4u Ha TpeJICTaBICHUE
CPYNIUPOBAHHBIX JAHHBIX U OMMMCAHUE CIIyYailHON
M3MEHYUBOCTH.

Pemate 3amaum Ha ONpeaeneHHE YacTOTHI
ciydyalHbIX COOBITHH, OOCYXJIEHHE TPUMEPOB
CIIy4alHbIX COOBITHH, MaJIOBEPOATHBIX 51

MPAKTUICCKU JOCTOBCPHBIX CHy‘iaﬁHBIX CO6BITHﬁ,
X pOJIK B IPUPOJAC U JKU3HU YCJIOBCKA

Onucamenvhas
cmamucmuxka.
\Pacceusanue OaHHbIX
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OTKIIOHCHUS.

Jlucniepcus auciIoBoro Habopa.
CTtaHgapTHOE OTKIOHEHHE YHUCIOBOIO
Habopa.

J{narpammMsl paccenBaHus

OcBauBaTh MOHATHA: JAUCIICEPCHUA U CTaHJAAaPTHOC
OTKJIOHCHHEC, HCIIOJIb30BaTh 3TU XapPaKTCPHUCTHUKH
JJIsL OITMCAaHHUA paCCCUBAaHUS NAHHBIX.

BBI,Z[BI/II‘aTB TUIOTE3Bl 00 OTCYTCTBUM HIIA
HaJIN4YWW CBA3H 11O JarpaMMaM pacCCUBaHMs.

TOTIOJTHEHUE.
CBolicTBa omepaluii HaJg MHOKECTBaMH:
epeMeCcTUTENIbHOE, COUueTaTeIbHOE,
[pacTpenenuTeNbHOE, BKIIOUCHUS.

['padudeckoe mpejcTaBIcHUE MHOKECTB

CTpouTh  JOuarpaMMbl  pPacCeUMBaHUS IO
MMEIONIMMCSL JTaHHBIM, B TOM YHUCJI€ C MOMOIIBIO
KOMIIBIOTEPA
\Mnoorcecmea (4 u) MHOK€eCTBO, MOJAMHOKECTBO. OcBanBarh TMOHSITHS: MHOXECTBO, DJIEMEHT,
Onepauuu HaJl MHOKECTBAMU: MHO>XECTBA, MOJIMHOXKECTBO.
00beIMHEHNE, TIEpeCeUCHUE, BpimonHaTes omepanud  HaJg ~ MHOKECTBAMU:

00BbeUHEHNE, TIepeceYeHne, JOTIOTHEHHE.
Hcnonb3oBaTh CBOMCTBA: T€PEMECTUTENBHOE,

coueTaTeabHOE, PaclpeIeIUTEIbHOE, BKIIOUYCHHUS.
Ucnonb3oBaTh rpadudeckoe MpejcTaBICHHUE

MHOJKECTB IIPH ONHMCAHHWH PEATbHBIX MPOIECCOB U




SIBJICHUI, TIPH PEIIeHUH 3a/1a4d U3 APYTUX YIeOHBIX
MPEIMETOB B KypPCOB

\Beposimuocmob
cayuatinozo coovimus
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DJIeMEHTapHbIE COOBITHS.
CityyaliHbIC COOBITHSI.
braronpuaTcTByIOMKE dIeMEeHTapHbBIS
COOBITHS.

BeposTHOCTH COOBITHIA.

OTMBITE C PABHOBO3MOXHBIMH
PIEMEHTAPHBIMHU COOBITHSIMHU.
Cry4aifHbIN BBIOOP.

[MpakTuyeckas padora « OTBITHI €
[PaBHOBO3MO>KHBIMH DJIEMEHTAPHBIMHU
COOBITHSMI

OcBauBaTh MHOHITHS: JJIEMEHTApHOE COOBITHE,
ciydaiiHoe coObITHE KakK COBOKYITHOCTH,
OJIarONMPUATCTBYIOMNX JJIEMEHTAPHBIX COOBITHH,
[PABHOBO3MOYKHBIE 3JIEMEHTAPHbIE COOBITHS.

Pemate 3amaum Ha BBIUMCIIEHHE BEPOSITHOCTEN
COOBITUH 10  BEPOSITHOCTSIM  3JIEMEHTAPHBIX
COOBITHI CITy4aifHOTO OTIBITA.

Pemate 3amaum Ha BBIUMCIIEHHE BEPOSITHOCTEN
COOBITUHE B OMBITaX C  PaBHOBO3MOXXHBIMH
9JIEMEHTapHBIMU COOBITUSIMH, B TOM 4HCIE C
MMOMOIIBI0O KOMIIBIOTEPA.

[IpoBoauTh u n3y4aThb OTIBITHI c
[PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU
(C HCIIONB30BAaHHEM MOHET, WIPAJIBbHBIX KOCTEH,
IIpyrux Mojieseil) B Xo[e NpakKTHIeCKOH padoThl

Beeoenue 6 meopuio
epagos (4 u)

lepeso. CBoiicTBa nepesa:
€TMHCTBEHHOCTD IYTH, CYIIIECTBOBAHHE
BHCSTYEH BEPIIMHBI, CBSI3h MEXKY
YUCJIOM BEPIIVH U YHCIIOM pEdep.
IIpaBuUiIO YMHOXEHHUS

OcBauBaTh TIOHATHS: JACpeBO Kak rpad Oe3
[WKJIa, BUCSAYas BeplinHa (JIUCT), BETBH JAEpeBa,
MyTh B JepeBe, TUaMeTp JepeBa.

HN3ydaTh cBOWCTBa JEpeBa: CYIIECTBOBAHUE
BHCSIYCH BEPIIUHBI, CIMHCTBEHHOCTh IMYTH MEX]IY|
MBYMSI BEPIIUHAMH, CBSI3b MEXKY YHCIOM BEPIIHH
1 yuciom peoep.

Pemrate 3amaum Ha TOWCK U TEPECUHUCIICHUE
myTeil B iepeBe, ONpelelcHUe YUCia BEPIIUH HIIN
pé0ep B mepeBe, 00X0a OMHAPHOIO JIepeBa, B TOM
YKCJIC C IPUMCHCHUECM IIpaBUjida YMHOXKCHUA

Cryuaiinvle cobbimus
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[IpoTHBOMONI0KHOE COOBITHE.
J/Inarpamma Oiinepa.

OO0beIMHEeHNE U TIepeceueHre COOBITHH.
HecoemectHbie coObITHs. DOpMyIIa
CJIOKEHUS BEPOSITHOCTEIA.

[IpaBHI0 YMHOXEHHUS BEPOSITHOCTEH.
'YcioBHas1 BEPOSITHOCTb.

HesaBucrumele coOBITHS.
IIpeacraBneHue ciydailHOro
SKCIIEpUMEHTa B BHJIE JIEPEBa.

OcBauBath IIOHATHA: B3alMHO
MPOTUBOIIOJIOKHBIE ~ COOBITHS, ONEpalud  HaJ
COOBITHSIMH,  OOBEAMHEHHE W  [epecedcHHe

coObITHH, nuarpamma Oinepa (Ditnepa—BeHHa),
COBMECTHBIE M1 HECOBMECTHBIE COOBITHSI.

N3yuaTe T€OpEMBI O BEPOSITHOCTH OOBEINHEHHUS
IMBYX coOBITHI (bopmys CIIOKEHUS
BEPOSATHOCTEH).

PemaTte 3a1a4n, B TOM 4uCJie TEKCTOBBIE 3aJaUH
Ha OIpEJeICHIE BEPOSTHOCTEH OOBEIMHEHHS H
[EepeCeUCHUs] COOBITUH C IIOMOIIBI0 YHCIOBOMH
npsiMoil, nuarpamMm Oiepa, GOPMYJIBl CIOXKEHUS

BEPOSITHOCTEM.

OcBauBath IIOHATHUA: IIpaBUJIO YMHOXKCHUA
BEPOSITHOCTEM, yCIIOBHAsI BEPOSITHOCTb,
HE3aBUCUMBIE COOBITHSI IE€PEBO CIIyUYalHOTO OMBITA.

Nzydars CBOICTBa (ompenenenwus)
HE3aBUCUMBIX COOBITUH.

Pemate  3amaum  Ha  oOmpeAelieHHE WU

KMCII0JIb30BAHKME HE3aBUCUMBIX COOBITHI.

Pemrate 3asaun Ha MOUCK BEPOSITHOCTEH, B TOM
YHUCJE YCJIOBHBIX, C MCHOJb30BAaHUEM JIEpPEBa
CIIy4alfHOTO OTIbITa

O606ueHe, KOHMPOTb
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IIpencraBieHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.

I'padsr.

BeposATHOCTE CIIydaitHOTO COOBITHS.
DJIeMEeHTH KOMOWHATOPUKHU

IToBTOPATH M3y4YEHHOE U BBICTPAUBATh CUCTEMY
BHAHUN.

Pemate 3amaun Ha mpencTaBlI€HUE U ONUCAHUE
MMAHHBIX C ITIOMOIIIBIO I/IByT-IeHHI)IX XapaKTepI/ICTI/IK.

Pemate 3amaun ¢ mpuMeHeHnEeM TpadoB.

Pemate 3amaun Ha HAXOXICHUE BEPOSITHOCTH
CIIy4aiftHOTO COOBITHSI o BEPOATHOCTAM
DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITaxX C

aBHOBO3MOKHBIMH 3JICMEHTAPHBIMU COOBITHUSMH.




Pemrate 3a/aun Ha HaXOXXIAEHUE BEPOATHOCTEU
O0BECIMHEHHUSI W TIEPECEUCHHUS COOBITHH, B TOM
YyucIe HE3aBUCUMBIX, c HCTO0JIb30BAHUEM
rpaduIecKux MPEeCTaBICHII u nepeBal
CIIy4ailHOT'O OIIbITA.

Pemate 3amaun Ha mepeuyncieHne KOMOWHALIMMA
(dncna mepecTaHOBOK, 4YMCIa COYETaHUH), Ha
HaXO0XJIEHUE BEPOATHOCTEN COOBITHIA c
MPUMEHEHNEM KOMOWHATOPHUKH, B TOM YHCIE C

MCIIOJIb30BAHUCM TPCYI'OJIbHUKA ITackansa

9 knacc (34 uaca)

Hassanmue pa3gena
(TemMbI) (YHCJI0
4acoB)

OcHoBHOe cojiep:xxaHune

XapaKTepucTHKa JeATeJIbHOCTH
odyuarommxcs

Ilosmopenue kypca 8
knacca (4 1)

[IpencraBnenue JaHHBIX.
OnucarenbHas CTaTUCTHUKA.
Omneparuu HajJ COOBITHSIMU.
He3aBucumocTts coObITHI

IloBTOpsTH
CUCTEMY 3HAHUIM.

PemaTe 3amaun Ha IpeACTaBIECHHUE U ONMCAHUE
JTaHHBIX.

Pemiate 3a1aun Ha HaXO0XJAECHUE BEPOATHOCTEN
00beTMHEHUSI W TIepecedeHUs] COOBITHI, B TOM

HN3Y4YCHHOC n BBICTpanuBaThb

YuCclieé  HE3aBUCHMBIX, C  HCIOJIb30BaHUEM
rpaguyecKkux  TpeICcTaBIeHWH W JepeBa
CIIy4alHOTr' O OIIbITA.

Pemats 3a7a49u Ha MIEPEUYNCIICHHE
KOMOWHAIMKA  (4UCiia TepecTaHOBOK, dHCIa
codeTaHui), HAXO0XJECHUE BEPOSITHOCTEN

COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHCJIe C UCIIOJIb30BaHUEM TpeyroibHuka Ilackans

Onemenmol Kom0OunaTtopHoe mipaBuiio OcBauBaTh NMOHATHSI: KOMOMHATOPHOE
KOMOUHAMOPUKU YMHOKEHHUS. MPaBWJIO YMHOXEHUS, YIIOPSIAOUYCHHAS T1apa,
(4 1) [TepecTanoBkm. Tpoiika 0OBEKTOB, ITEPECTAaHOBKA, (paKTOpHAIl
®dakTopuai. 4quciia, COYSTaHUE, YUCIIO COUCTAHUM,
CodeTaHus ¥ YUCJIO COUYCTAHMI. TpeyronbHuk [Tackans.
Tpeyronsauk [lackas. PemraTs 3amaun Ha iepednciIeHne
[IpakTrueckas pabota «Beruucienue | yrnopsiioYeHHBIX Map, TPOEK, IepeUHCIICHNe
BEPOSITHOCTEH C MCIIOIb30BaAHUEM MEPECTAaHOBOK M COYETAHUN DIIEMEHTOB
KOMOWHATOPHBIX PyHKIIHI pa3TUYHBIX MHOXKECTB.
3JIEKTPOHHBIX TAOIHI) PemraTs 3amaun Ha IpUMEHEHHE YHICTa
codeTaHuii B anredpe (COKpaméHHoe YMHOKEHHUE,
ouaoMm HprotoHa).
PemaTs, mpuMeHsisi KOMOMHATOPHKY, 3a/1a9H
Ha BBIYHCIICHHE BEPOATHOCTEH, B TOM YHUCJIE C
ITOMOIIIBIO JIEKTPOHHBIX TaOJIHI] B X0OJIe
MIPaKTHYECKOH paboThI
T'eomempuueckasn I'eomerpuyeckast BEpOSTHOCTb. OcBauBaTh NOHITHE T€OMETPUIECKOM

seposmuocms (4 u)

Cry4aifHbI i BBIOOp TOYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka, U3 AYTH
OKPY>KHOCTH

BEPOSITHOCTH.

PemaTe 3amaun Ha HaXO0XKJI€HUE BEPOSATHOCTEN
B OIBITaX, MPEACTABUMBIX KaK BEIOOP TOUYEK U3
MHOT'OYTOJIbHUKA, KpYyra, OTpE3Ka WA TyTH
OKPY’>KHOCTH, YACJIOBOI'O IPOMEKYTKA

HUcnoimanus
bepnynnu (6 u)

HcnsiTanue.

VYenex u Heynaya.

Cepust UCIIBITAHHM 10 TIEPBOTO
ycrexa.

Ucneiranus bepuynnu. BepostHocTn
COOBITHA B CEpHUU UCTIBITAHUI
bepuymmu. [Ipaktudeckas pabora
«Ucnertanns beprymnm»

OcBauBaTh MOHITUA: UCTIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCIIBITAHUH (YCIIEX U
Heymada), Cepusi UCTIBITAHUM, HACTYTIJICHHUE
IepBOTO ycrnexa (Heyaauu), Cepusl NCTIBITAHMI
bepnynnu.

PemiaTteh 3agaun Ha HaX0XKJIEHUE BEPOATHOCTEH
COOBITHH B CEpUHU HCIBITAHHUHN 0 TIEPBOTO
ycriexa, B TOM YHCIIe ¢ MPUMEHEHUEM (OPMYJIbI
CYMMBI T€OMETPUUYECKON IPOTPECCHH.




PemiaTte 3agaun Ha HAX0XKJIEHUE BEPOATHOCTEN
3JICMEHTAPHBIX COOBITHI B CEpUH UCIIBITAHUH
BepHynnu, Ha HaxO0XJIeHUE BEPOSITHOCTHU
OIPENICIEHHOIO YUCJIa YCIEXOB B CEpUU
ucneiTanuil beprymu.

W3yuaTe B X0z1€ MpakTUYECKOW paboThI, B TOM
YHUCJIE ¢ MOMOIIBIO HU(POBBIX PECYPCOB,
CBOMCTBa BEPOATHOCTH B CEPUU UCTILITAHUN
beprynnu

Cnyuaiinas eenruduna
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CnyudaitHast BeIU4uHA U
pacrpeeyieHue BEpOATHOCTEM.
MareMmaTndecKoe OXKHIaHue 1
JIMCIIEPCHUS] CIIyYalHOMN BEJIUYUHBIL.
[Ipumeps MaTeMaTUUECKOTO
0XUJAHUS KaK TEOPETUUYECKOTO
CpEIHETO 3HAUCHUS BEIIUUYUHEI.
ITousTre o 3aK0HE OONBIINX YHCE.
H3mepeHue BeposITHOCTEH ¢
MOMOIIBIO YaCTOT.

[IpuMmeHeHne 3aKoHa OOJIBIIKMX YHCEIT

OcBOUTH MOHATHS: CITy4ailHas BeJIUYMHA,
3HAUYCHUE CIIy4YallHOM BEJIWYWHBL, pacipeaeiicHue
BEPOSITHOCTEM.

Nsyuate 1 06cyx aaTh NpUMEPHl TUCKPETHBIX
Y HETIPEPBIBHBIX CIIYYaHBIX BEIUYHH (POCT, BEC
YeJIOBEKA, YUCICHHOCTh HACEIICHUS, IPyrue
HW3MEHUYMBBIE BEJIMYMHBI, pacCCMaTpHUBaBIIHECS B
Kypce CTaTUCTHUKH), MOJENBbHBIX CITy4alHbIX
BEJIMYUH, CBSI3aHHBIX CO CIIyYalHBIMU ONBITAMU
(6pocanme MOHETHI, UTPAITHHON KOCTH, CO
CIIy4yalHBIM BHIOOPOM H T. T1.).

OcBauBaTh MOHIATUSA: MATEMATUYECKOE
0KUJIAaHUE CITy4aillHON BEJIMYMHBI KaK
TEOPETUYECKOE Cpe/IHEee 3HaUCHHEe, TUCTIEPCUs
CIIy4allHO# BEJIMYMHBI KaK aHAJIOT TUCTIIEPCUU
YUCIIOBOTO Habopa.

Pemats 3agaum Ha BEIYUCIICHUE
MaTeMaTUYECKOr0 OKUAaHUs U TUCTIEPCUHI
JHUCKPETHOM CIy4yailHON BEIUYHUHBI 10 3aJaHHOMY
pacnpeneseHuto, B TOM YUCIe 3aJa4, CBA3aHHbIX
CO CTpaxOBaHUEM H JIOTEPESIMU.

3HAKOMHUTBHCA C MAaTEMAaTHYECKUM OKHIAHUEM
U IUCIIepCUEN HEKOTOPBIX pacnpeaeseHUil, B TOM
YHCJIE paclpeAesieHUs CIy4YailHON BEJIUYUHBI .
«Hucno ycrexoB» B CEpUU UCIBITAHUI
Bepuynnu.

N3ydaTh 94acTOTY COOBITHS B TOBTOPSIOIINXCS
CIIly4alHBIX ONBITaX KaK CIIYyYailHYIO BEJIHYUHY.

3HAaKOMUTBCS C 3aKOHOM OONBIINX YHCcel (B
tdhopme bepryinn): mpu OOIBIITIOM YUCIIE OTBITOB
4acToTa COOBITHS OJIM3Ka K €r0 BEPOSITHOCTH.

PemraTs 3amaun Ha U3MepeHNE BEPOATHOCTEH C
MOMOIIBIO YaCTOT.

OO0cyX1aTh poJib 3aKOHA OOJIBIIINX YKUCEIT B
000CHOBaHWY YaCTOTHOT'O METOJ[a U3MEPEHUS
BEPOSTHOCTEM.

OO0cyX1aTh 3aKOH OOJIBIITUX YHCEN KaK
MPOSIBJIEHNE CTATUCTUUECKON YCTOMYHUBOCTH B
M3MEHYMBBIX SIBIICHUSAX, POJIb 3aKOHA OOJIBILINX
4YHCeJl B IPUPOJE U B JKU3HU YeJIOBEKa

Obobuwenue,
xonmpons (10 u)

IIpencraBieHue n1aHHBIX.
OnucarenpHast CTAaTUCTHKA.
BeposTHOCTE cTy4aifHOTO COOBITHSI.
DIieMeHThl KOMOMHATOPHKHU.
CrnydaitHbie BETUYUHBI U
pacrnpeaeeHust

IloBTOPATH M3yYECHHOE U BHICTPANBATH
CUCTEMY 3HAHUM.

Pemats 3agaun Ha npeACTaBICHUE U ONUCAHUE
JIaHHBIX.

Pemiatek 3agaun Ha HaXOXJIEHUE BEPOSITHOCTEN
COOBITHI, B TOM YHCJIE B OTIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH, BEPOATHOCTEH 0ObEANHCHUS U
IepecedeHus: COOBITHH, BBIYUCISATH BEPOSITHOCTH
B OMBITAX C CEPUSIMU CIyYaUHBIX UCTIBITAHUN

[Ipu pa3zpaboTke paboueil mporpaMmbl B TEMaTHYECKOM TUIAHUPOBAHUU ObUTH MCIIOJIb30BAHBI:




BHUJICOYPOKH, BUeoGparMeHThl, MOy IH, flash-ponuku, 6aHK MyJIbTUMEIUIHBIX MPE3CHTAITHH,
3JIEKTPOHHBIE YUeOHUKHU, MaTepralbl pa3pabOTaHHBIX KypCOB JUCTAHIIMOHHOTO OOy4YEeHUSs, TECTHI.



