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Pabouas nporpamma no yuebromy npeamery «Marematuka» (0a30BbIil ypOBEHb) (TIpeaMeTHAs
obnacte «Matematnka U WH(POPMATHKa») (Jajee COOTBETCTBEHHO — MPOTrpaMma IO MaTeMaTHKE,
MaTeMaTHKa) BKIFOUAET MOACHUTEIbHYIO3AINUCKY, COAepKaHNe OOYUEHMs, MJIAHUPYEMbIE pPe3yJIbTaThl
OCBOEHHSI MPOrPaMMBbI IO MaTEMATHKe, TEMATHIECKOE TNIAHUPOBAHNE.

MNOACHUTEJBHAS 3AITUCKA

IIporpamma mo marematuke anst oOyuarommxcst 5—-10 kmaccoB pa3paboTaHaHa OCHOBE
OI'OC OOO. B nporpaMMe Mo MaTeMaTHKe YYTeHbl HAeH M MojoxkeHus KoHuenuuu pa3BUTHS
mMareMaTHueckoro odpasosanus B Poccuiickoit @enepannu.

IIpenmMeToM MaTeMaTWKH SIBJSIFOTCS (YHOAMEHTAJbHbIE CTPYKTYpPbl Hallero Mupa —
NPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHBbIE OTHOLICHUS (OT MPOCTEHINNX, YCBAWBACMBIX B
HEMOCPEACTBEHHOM OIbITe, A0 IOCTATOYHO CJIOXKHBIX, HEOOXOOUMBIX MJIsi Pa3BUTHA HAY4YHBIX H
NPUKJIAIHBIX uae). MaremaTuueckue 3HaHUsI 00ECIeUuHBAIOT IOHUMaHUE MPUHLUIIOB YCTPOWCTBA U
UCMOJIb30BAHUSI  COBPEMEHHOH  TEXHUKH, BOCHPHUSITHE W  HHTEPHNPETALHI0  COLMAIbHOM,
HSKOHOMHYECKOM, MOJUTHYECKOH HH(POPMALINY, JA0T BO3SMOKHOCTD BBITIONHATh PACYETHI U COCTABIISITH
AJITOPUTMBI, HAXOIUTb U MPUMEHSTh YOPMYJIbI, BIaAETh MPAKTUYECKUMH MPUEMAMU F€OMETPUIECKUX
U3MEpPEHHUI U TMOCTPOCHUH, YMTAaTh MHPOPMALMIO, MPEACTABICHHYIO B BHIAC TAONHUI, AUAarpaMM H
rpadUKOB, JKUTh B YCJIOBUSIX HEOMPEAEIEHHOCTH U MOHHMATh BEPOSTHOCTHBINA XapaKTep CIy4aiHbIX
COOBITHIA.

[Ipyn wm3yueHNH MAaTEeMaTHKH OCYINECTBJISETCS OOllee 3HAKOMCTBO C METOAAMU ITO3HAHUS
IeUCTBUTENbHOCTH, NPEICTABICHUSIME O MPEAMETe U METOAaX MAaTeMaTHKH, UX OTJIMYMH OT METOIOB
APYTHX €CTECTBEHHbIX M TYMAaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUs] MaTeMaTHKH IS
peuieHus Hay4HBIX u NPUKJIIHBIX 3amad.



IIpuopureTHeiMu nensiMu O0OydeHus: MareMaTnke B 5S—10 kjaccax sBISIIOTCS: (POPMHUpPOBAHHE

LEHTPAIBHBIX MaTEMAaTUYECKUX MOHATHH (YHCIIO, BEIMYNHA,
reoMeTpudeckasl Gpurypa, nepeMeHHast, BEpOsITHOCTb, PyHKLHs), 00€CIeUNBAIOLINX TPEEMCTBEHHOCTD
U TIEPCIIEKTUBHOCTb MaTEMAaTUYECKOT0 00pa30BaHusl O0YHarOIUXCS;

nojBenieHne OOy4aroIMXCsl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MAaTeMaTHKH M OKPYKAIOIIEero MHpa, MOHMMAaHHE MAaTeMaTHKU KaK 4YacTH OOImed KyJbTypbl
4eJI0BEYECTBA;

pPa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydYaroImuxcs, MO3HABATENbHON
AKTUBHOCTH, HCCJIENOBATENIbCKUX YMEHUH, KPUTUYHOCTH MBIIJIEHUS, HHTEpeca K H3YyYEHHUIO
MaTeMaTHKHU,;

dopmupoBaHre (PYHKLIMOHAIBHOH MAaTeMaTHUYeCKOH TI'PaMOTHOCTH: YMEHHsI pacliO3HaBaTh
NPOSIBJICHNS MATEeMAaTUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B PEANIbHBIX >KU3HEHHBIX
CUTyallMsIX W TP M3YYEHHUH JAPYIHUX Y4eOHBbIX NPEAMETOB, TPOSBIEHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTeH, (POPMyIHPOBATh X HA S3BIKEMATEMAaTHKHU U CO3[aBaTh MAaTEeMaTHUECKNUE MOMEIH,
MIPUMEHSTh OCBOCHHBIM MaTeMaTHUUECKUN anmapar AJs pelleHHs IPaKTUKO-OPUEHTHPOBAHHbIX 3ajad,
UHTEPIPETUPOBATh U OLIEHUBATh MOJYYEHHbIE PE3YJIbTaThI.

OcHOBHBIE JIMHUU COAep:KaHMsA IporpaMMbl Mo Martematuke B 5-10 knaccax: «UYwucna u
BBIMUCIIEHIS», «AnreOpa» («Anredpandeckue BBIPAKEHHUs)», «YPaBHEHUs U HEPABEHCTBAY),
«DyHkmny, «I'eomerpusy («I'eomerpuueckue GUrypsl U UX CBOMCTBaY, «M3MepeHne reoMeTprIecKux
BENNYNH»), «BeposTHOCT M cratucThka». JlaHHbBIE JIMHUM Pa3BUBAIOTCS MAPAJIENbHO, Kakaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOH, OJJHAKO HE HE3aBUCHUMO OJIHA OT APYIOH, a B TECHOM KOHTAKTe
Y B3aUMOJEHUCTBUU.

Copmepxannie mporpaMMbl 10 MaTeMaTHKe, paclpeneléHHoe 1o roxaM  oOydeHus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPUHLHIHAIBHBIM BOIPOCAM
oOyuarormuecs: OOpaIlaiuch HEOIHOKPATHO, YTOOBI OBJIAZICHUE MAaTEMAaTUYECKUMHU TOHSITHSIMU U
HABBIKAMH OCYILIECTBIISIIOCH IIOCJIEAOBATENIbHO M IOCTYNATENbHO, C COONIOJEHHEM TNPUHIINIA
NPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIFOYAIUCH B OOIIYI0 CHCTEMY MaTeMAaTUYECKUX IPEACTABICHUIN
00y4aroIuXxcst, pacumpsist 1 yrayouss e€, o0pa3ys pOYHbIE MHOKECTBEHHBIE CBSI3H.

B cooterctBun ¢ @I'OC OO0 maremaruka sIBIsieTCsl 00s13aTENIbHBIM Y4€OHBIM NPEAMETOM Ha
ypOBHE OCHOBHOro ofmero obpazosanus. B 5-10 kiaccax maremarvka TPaAWLIMOHHO M3Y4aeTCs B
pamMKax clenyrInux y4eOHbIX KypcoB: B 5—6 kiaccax — kypca «Marematnkay, B 7-10 kimaccax —
kKypcoB «Aurebpay u «l'eomerpusi». IIporpammoli Mo MaTeMaTUKe BBOJUTCS CAMOCTOSITENIbHBIN
y4eOHbI Kypc « BeposITHOCTb M CTATUCTHKAY.

OO0wee yrcno 4acoB, PEKOMEHAOBAHHBIX IS U3yUeHHsI MaTeMaTUK (0a30BbIH YPOBEHB) Ha
YPOBHE OCHOBHOT'O O0IIET0 O0pa3OBaHMUS:

B 5 kmacce — 170 yacoB (5 yacoB B Heneno), B 6 kiacce — 170 yacos (5 yacos B Heneno), B 7
kyacce —204 yaca (6 yacos B Hezenmo), B 8 kinacce — 170 yacos (5 yacoB B Heneno), B 9 xiacce — 170
gacoB (5 yacos B Hezemmo), B 10 kiacce —204 vaca (6 4acoB B HEZEIIO).



IVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA TPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

W3yueHne MaTeMaTHKH Ha YypPOBHE OCHOBHOrO oOmero o0Opa3oBaHHMsI HAlpaBlIeHO Ha
IOCTH)KEHUE OOYYarOIUMUCS JIMYHOCTHBIX, METANpPEIMETHbIX M TMPEIMETHBIX O00pa30BaTENbHBIX
PEe3yJIbTaTOB OCBOEHHUS yueOHOrO peameTa.

JIMYHOCTHBIE PE3YJbBTATHI
JIM4HOCTHBIE Pe3yJabTAThl OCBOEHUS NMPOrPaMMBbl IO MATEMATHKE XapaKTEPUIYHOTCS:

1) narpuornueckoe BocnuTanue:

MPOSIBJICHUEM MHTEpeca K MPOLIJIOMY M HACTOALIEMY POCCHUHCKOM MaT€MaTHKH, LEHHOCTHBIM
OTHOLIEHUEM K JAOCTHKEHUSIM POCCUUCKUX MATEMATHKOB M POCCHUNUCKON MaTE€MaTUYE€CKOM IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JOCTHKEHHI B IPYTUX HayKax W MPUKIATHBIX chepax;

2) rpamaaHCcKoe U IyXOBHO-HPABCTBEHHOE BOCTIHTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpakAaHWHA W peaju3aldd ero Impas,
NPE/ICTaBICHHEM O MaTeMAaTHYECKUX OCHOBAaX (DYHKLIMOHHPOBAHHUS PA3JIMYHBIX CTPYKTYp, SIBJICHHIA,
NpOILeNypP TPAKIAHCKOro odmiecTBa (HAmpuUMep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO
STHYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTUXKEHUI HAyKH, OCO3HAHHEM
Ba)KHOCTH MOPAJIbHO-3THYECKUX MPHUHIHIIOB B AESTEIbHOCTH YYEHOTO;

3) TpynoBoe BocnuTaHHe:

YCTAHOBKOH Ha aKTHMBHOE Yy4YacTHe B pEIIeHHH TPAKTHYECKMX 3a7a4 MaTeMaTHYeCKOM
HAIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTUYECKOrooOpa3oBaHus HA MPOTSKEHUH BCEH KU3HH
IS YCHEITHOMN MPO(eCCHOHANbHOM NesATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M MOCTPOEHHEM MHIMBUAYaJbHON TpPAaeKTOPMU OOpa3OBaHUS M SKM3HEHHBIX ILIAHOBC
Y4ETOM JINYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEI];

4) scTeTnueckoe BocnUTAHKE:
CHOCOGHOCTBIO K 3MOLMOHATBHOMY M 9CTETUMECKOMY BOCHPHUSITHEO MATEMATHYECKUX OOBEKTOB,
3a1a4, peLieHn, pacCy KIeHUN, YMEHHIO BUETh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE,;

5) uennocTn HayuHOrO MO3HAHMS:

OpHUEHTalMeH B NEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4HBIX MPEACTABICHUIO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIAbI U OOLIeCTBA, TOHUMAHUEM MAaTEMAaTHYECKOW HAyKH
Kak cepbl YeJOBEYECKOH MEeATENIbHOCTH, OSTAloOB €€ pPasBUTUS W 3HAYUMOCTU JJII Pa3BUTHUS
LMBWIN3ALMHY, OBJAJACHUEM SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOW KyJbTYpOM Kak CpeACTBOM
MO3HAHUS MUpa,



OBJIaACHHEM HpOCTefIHJI/IMI/I HaBBbIKAMH HCCJIEN0BATEIHLCKOM JCATCIIbHOCTH,

6) ¢pusuuecxoe BocnuTaHWe, (OPMHPOBAHHE KYJbTYPbI 3A0POBbS H 3MONHOHAJBLHOIO
osaronoJtyyusi:

TOTOBHOCTBIO TPHMEHSITh MAaTEeMaTUYeCKHe 3HaHHs B HMHTEpecaX CBOEro 370pPOBbS, BEIEHHS
3nopoBoro obpasa KM3HM (3JOPOBOE NHTAaHWE, COAJAHCUPOBAHHBIA PEKUM 3aHSITHH U OTHbIXA,
peryJsipHasi pu3uUecKasi akTHBHOCTb), C(OOPMHUPOBAHHOCTBIO HABbIKAPE(IEKCHU, TIPU3HAHHEM CBOETO
npaBa Ha OIIKUOKY U TAKOTO K€ IpaBa APYyroro 4eaoBeKa;

7) 3K00THYECKOE BOCTIUTAHHUE:

OpPHEHTaLMell Ha NPUMEHEHHE MATEeMAaTHYeCKUX 3HAHWH U1 peLIeHus 3a1adB obyacTu
COXPaHHOCTH OKPYKaIOLIEH cpesibl, INIAHUPOBAHUS IIOCTYIIKOB U OLIEHKH UX BO3MOXKHBIX TOCJIEACTBUN
IUISL OKPY’KAIOLIEeH Cpenbl, OCO3HAHUEM II00AIBHOTO XapakTepa 3KOJOrHYeCKUX MpodieM U myTed ux
peLIeHMS;

8) ananrauus Kk H3MeHAIOIUMCS YCIOBHAM COUMAIBLHON U IPUPOAHOI CpeabI:

TOTOBHOCTBIO K J€HCTBHSM B YCJIOBHSIX HEONPENEeNEHHOCTH, IOBBILEHUIO YPOBHS CBOEH
KOMIIETeHTHOCTH 4Yepe3 MPAKTHIECKYIO AeSITeNbHOCTh, B TOM YHCIIe YMEHUE YIUTBCS Y APYTHUX JIFOMEH,
nproOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBbIE 3HAHHS, HABBIKM U KOMITETEHLIMU U3 OMbITA IPYTHX,

HEOOXOIMMOCTBIO B (OPMHPOBAHMU HOBBIX 3HAHWN, B TOM 4YHCIe (POpPMyIHUpOBaTH HUAEH,
HOHSITHUSI, THIIOTE3bl 00 OOBEKTaxX W SIBICHUSIX, B TOM YHCJIE paHee He M3BECTHBIX, OCO3HABATh
neduuuTb COOCTBEHHBIX 3HAHHMI M KOMIIETEHTHOCTEH, TNIAHMPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYALMIO, BOCIIPUHUMATDH CTPECCOBYIO CHTYALHIO KaK
BBI3OB, TPEOYIOLIHIT KOHTPMEP, KOPPEKTHPOBATH MPUHIMAEMbIe PEIISHUA U AeHCTBIS, (OPMYIHPOBATH
Y OLICHUBATh PHCKHU U MTOCIIEACTBUS, (POPMUPOBATD OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbprate 0CBOSHMS MPOrpaMMBbl MO0 MATEMATHKE HA YPOBHE OCHOBHOTO 00IIeroo0pa3oBaHusI
y oOyuaromerocsi OyayT cGhOPMHPOBAHBI METANPEIMETHbIE pE3YJIbTAThl, XapaKTePU3YIOLIUECS
OBJIAIEHUEM YHUBEPCATbHBIMU [MO3HABATEIbHBIMHU JNEWCTBUSIMH, YHUBEPCAJIbHBIMU
KOMMYHHUKATUBHBIMU JEHCTBUSIMU U YHUBEPCAJIbHBIMU PETYJIATUBHBIMU TEHCTBUSIMH.
Ilo3HaBaTebHBIE YHHBEpCAJIbHbIE y4eOHbIe NeHCTBHUS
Bba3oBble Joruueckue qeicTBHA:

BBISIBJISITh M XaPAaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKK MAaTEMATHUYECKHX OOBEKTOB, MOHSTHIA,
OTHOLIEHWH MEXAY TOHATHAMH, (OpPMyNHUpOBaTH OINpPENENeHUs TOHATHH,  YCTaHABIUBATH
CYLIECTBEHHBI TPU3HAK KJacCU(UKALUK, OCHOBaHHs AJisi OOOOINEHUSI U CPABHEHHSI, KPUTEPHUH
MPOBOAMMOTIO aHAJIN3A;

BOCIIPUHUMATh,  (HOPMyJHpPOBaTb W MNpeoOpa3oBbIBATh  CYXKIACHUS.  YTBEPAUTEIbHBIE



U OTPULIATENbHBIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE,

BBIABJIATD MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M UM IPOTUBOPEUUsIB  (pakTax,
OaHHBIX,  HAOMIONEHWSIX W YTBEPXKICHUSX, npeaiaraTh KPUTEPHH IJIS1 BBIIBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUNI;

7enarb BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYEHNH, YMO3aKIIFOUEHU 110 aHAJIOTHY,

pa3bupatb JOKa3aTeNbCTBA MaTeMaTHIEeCKHX yTBEPKACHUN (mpsimble U OT
NPOTHBHOTO), MPOBOANUTH CAMOCTOSITENIbHO HECIIOXKHBIE TOKA3aTEeNbCTBA MAaTEMAaTHUYECKHX (DaKTOB,
BBICTPaMBATh APTYMEHTALMIO, NIPUBOANTDH NMPUMEPBI U KOHTPIPUMEPBI, OOOCHOBBIBATh COOCTBEHHBIE
PacCCyKISHHUS,

BbIOMpATh Ccrocod pemeHus: yueOHOH 3anadyn (CpaBHUBATh HECKOJIBKO BAPHUAHTOB pPELICHMS,
BBIOMpPATh HANOOJIEEe MOAXOASAILINH C YIETOM CAMOCTOSITENIbHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble nccsienoBareibcKue AelCTBUS:

UCTIOJNB30BAaTh BOMPOCHI KaK HMCCIIENOBATENbCKUA WHCTPYMEHT IO3HAHMS, (OPMYJIHPOBATH
BOMPOCHI, (PUKCUPYIOLIHE MPOTUBOPEUUE, MPOOJIEMY, CAMOCTOSTENIbHO YCTaHABJINBATh HCKOMOE HU
na”HOe, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOKO MO3HLIUID, MHEHHE,

IPOBOIUTH IO CAMOCTOSITENIbHO COCTABIIEHHOMY IIJIAHY HECIIOKHBIA HKCHEPUMEHT, HEeOOJbIIOe
HCCIIEIOBAHNE 110 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro 0ObeKTa, 3aBUCUMOCTEH OOBEKTOB
Mexay coboii,

CaMOCTOSITENIbHO (pOPMYJIPOBAaTh OOOOIIEHUS M BBIBOABI IO pPE3YJbTAaTaM IPOBEAEHHOTO
HAOJFOIEHNs, HMCCIEeNOBAHUS, OLIGHUBATh [TOCTOBEPHOCTb MOJYYEHHBIX PE3YJbTATOB, BBIBOIOB H
00001IeHHI];

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAK)XKE BBIABUIAThH NMPENIOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX yCJIOBHSX.

Pa6ora ¢ undopmanueii:

BbBIABJIATD HEAOCTATOYHOCTD u HU30BITOYHOCTD I/IH(I)OpMaLII/II/IJ JaHHBIX,
HGO6XOI[I/IMBIX AJI PCIICHUA 3ada4u,
BbI6I/IpaTb, AHAIU3UPOBATD, CUCTEMATU3UPOBATDH u HHTEPIPETUPOBATD

UH(POPMALIUIO PA3JINYHBIX BUIOB U (POPM IPEACTABICHUS,

BbIOMpAaTh POpMY mpencTaBiIeHus] HHPOPMALUU U WILTIOCTPUPOBATH PEIlaeMble3a1aur CXeMaMH,
auarpaMMamu, HHOH rpadukoil 1 X KOMOMHALUSIMI,

OLIEHUBATh HAI&KHOCTh MHOOPMALIUH 110 KPUTEPHSIM, MPEIJIOKEHHBIM YUUTEIEMUIN
c(OpMyIHPOBAHHBIM CAMOCTOSITENBHO.

KoMmyHuKaTHBHBIe YHHBepcaJbHble yueOHble JeiicTBHS:

BOCTIPUHUMATH U (pOPMYyIHPOBATh CY)KIEHHSI B COOTBETCTBHHU C YCIOBUSAMH U LETSIMH OOLIEHHUS,
SICHO, TOYHO, IPaMOTHO BBIpaXkaTb CBOK TOYKY 3PEHHUSI B YCTHBIX M MMCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS o xony pelieHus 3a4a4H, KOMMEHTHPOBATh



NIOJIyYeHHBIH PE3YJIbTAT;

B Xozme OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAae€MOW TEeMbI, MPOOJIEMBI,
pelaeMol 3amaud, BBICKA3bIBATb HIEH, HALEJICHHbIE HAa IMOMCK PELICHUs, COIMOCTABIATbH CBOU
CYXIEHHUSI C CYXACHUSIMH JAPYTHX YYaCTHHKOB JUaora, OOHAPYXKMBAThb pa3jiMyhle M CXOACTBO
NO3ULHH, B KOPPEKTHOH popme HOpMyTUpOBaTh PA3HOTIIACHS], CBOM BO3PAKEHUS,

NPEACTABISITh PE3yJbTaThl PELISHHs 3a0aud, SKCIEPHUMEHTAa, WCCIIECIOBAaHUs, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a7ad IMPe3eHTAlUd U OCOOEHHOCTEH
ayaUTOpPHUH,

MOHUMATh U UCTIONB30BATh MPEUMYLIECTBA KOMAHAHON U HHAMBUAYAIBHOMN paOOTHINIPH pEIIEHUH
yueOHBIX MATEMATHYECKUX 3a/ad,;

NPUHUMATD L€JIb COBMECTHOH NESITeIbHOCTH, TUNIAHNPOBATh OPTaHU3AIMI0 COBMECTHON paboThl,
pacnpenensaTb BUABI padOT, TOTOBAapHUBATHCS, OOCYKAATh MPOIECC U pe3ysibTaT padoThl, 0000maTh
MHEHHUSI HECKOJIbKHUX JIFOICH,

y4acTBOBAaTh B TIPyHmoBbIX (opmax padotbl (0OCyxkneHus, OOMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI M IPYTHE), BBIIOJHATH CBOIO HacTh PabOThl U KOOPAMHUPOBATH CBOU ACHUCTBUS C IPYTHUMH
YJIEHAMH KOMAaHJbI, OLIEHMBATh Ka4yeCTBO CBOEr0 BKJaAa B OOMUH MNPOAYKT MO KPUTEPHSIM,
c(OpPMyJIHMPOBAHHBIM YYACTHIUKAMH B3aHMMOICHCTBHSI.

PeryasiTuBHbIe YHHBepCaJbHbIe Y4eOHbIe JelCTBUS
Camoopranmn3anus:

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH, aJTOPUTM peIleHus 3amadyd (WM ero 4acTb), BBIOMPAThH
croco0 pemeHus ¢ y46TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEILEHHH ¢ YIETOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJANETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJSI TMpOLIECCa W pPe3ysbTaTa peIeHus
MaTeMaTHYeCKON 3a/1a4H;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPH PEUICHUH 3a0a4d, BHOCHTHb
KOPPEKTHBBI B JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWIEHHBIX OLIMOOK, BBIIBICHHBIX
TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa MAESATEIbHOCTH TIOCTABJIEHHOW LETH U  YCJIOBHSM,
OOBSICHATh NMPHYUHBI JOCTIDKEHHS WM HEJOCTIDKEHHUS LIeNIM, HAaXOOWThb OIIHMOKY, JaBaTh OLIEHKY
npHOOPETEHHOMY OIIBITY.

HNPEJIMETHBIE PE3YJIBTATBI

IlpenMeTHble pe3ynbTaTel OCBOEHHUS NMPOrPaMMbl [0 MAaTE€MaTHKE MNPEACTaBJIEHbI MO TOAAM
o0y4eHHUsI B CICAYIOLINX pasenax MporpaMMbl B paMKaxX OTAENbHBIX Y4eOHBIXKYPCOB: B 5—6 Kilaccax
— Kypca «Maremaruka», B 7-10 kmaccax — kypcoB «Anrebpa», «I'eomerpusi», «BeposATHOCTh U
CTAaTUCTUKAY.



PABOYASA ITPOT'PAMMA YYEBHOT O KYPCA
«MATEMATHKA» B 5-6 KTACCAX

HOSICHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU LENsAMH OOyYEHUS] MaTeMaTHKe B 5—6 Kiaccax SIBISIFOTCS. MPOAOJIKEHHE

(bopMHUpPOBaHKA OCHOBHBIX MATEMAaTHYECKUX IMOHSTUH (YHCIIO,

BEJIMYMHA, TreoMeTpuueckas (¢urypa), 00eCNneuMBaIOLUIMX MPEEMCTBEHHOCTb U MEPCHEKTHBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yUarOIINXCS,

pa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPUECKUX CIMOCOOHOCTEH OOyHarOUIMXCs, MO3HABATEIbHOMN
AKTUBHOCTH, UCCJIENOBATEIbCKIX YMEHUM, HHTEpeca K U3YUEHUI0 MaTeMaTHKH;

nojBeneHue OOy4aroIIMXCsl HA JOCTYMHOM JJIsi HHUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTUKHU U OKPYIKAIOLIEro MHUpa,;

dopmupoBaHre (PYHKIHMOHAIBHOW MaTeMAaTUYeCKOW TPAMOTHOCTH. YMEHHsSl pPacro3HaBaTh
MaTeMaTHYeCKue OOBEKThI B PEabHBIX *KHU3HEHHBIX CHTYALUSX, MPUMEHATh OCBOCHHbBIC YMEHHS IS
pelleHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/ad, HWHTEPIPETUPOBATh IOJYUEHHBbIE pe3yIbTaThl U
OLICHMBATh MX Ha COOTBETCTBUETIPAKTUYECKON CUTYALIUU.

OCHOBHbIC JIMHUM CONEpPXKaHWMS Kypca MaTeMaTHKu B 5—6 kiaccax — apudmerudeckas u
reoMeTpHUecKasi, KOTOpPbIe pa3BUBAIOTCS MapaJICbHO, KaK[as B COOTBETCTBHU C COOCTBEHHON
JIOTUKOM, OJHAKO, HE HE3aBUCUMO OAHA OT MAPYroil,a B TECHOM KOHTaKTe€ M B3aUMOAECHCTBUU.
Taxke B Kypce MaTeMaTUKH MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH aireOpbl M OMUCATEIbHOMN
CTATUCTHUKH.

Wzyuenne  apupmMerndyeckoro marepuana  HAuYMHAETCS CO cucTeMaTH3aluu U
Pa3BUTHS 3HAHUI O HATYPAJIbHBIX YHCJIAX, MOJYUYEHHBIX HA YPOBHE HA4YaJIbHOrO 00IIeroo0pa3oBaHus..
IIpustom COBEPIIEHCTBOBAHUE  BBIUUCIUTENBHOM  TEXHUKH U
dopMHupOBaHME  HOBBIX TEOPETUUECKUX 3HAHUI codeTaercs C  pa3BUTHEM
BBIUUCIIUTENBHON KYJIbTYPBI, B YaCTHOCTH ¢ OOydeHHeM  MpOCTEeHIINM NpuémMam
NPUKUIKA W OLEHKU  pe3yJbTaTOB  BblUUCIEHUN.  M3yueHue HaTypajbHBIX 4YHCEN

npoaoJkaeTcss B 6 Kjacce 3HAKOMCTBOM C HayaJbHBIMU TOHATHUSMH Teopuu aenumoctu. Hagano
U3y4ueHHsi OOBIKHOBEHHBIX M AECATHYHBIX APOOEi OTHECEHO K 5 KJjlaccy. DTO MePBhI 3Tan B OCBOSHUU
apoOel, Korma MPOMCXOAMT 3HAKOMCTBO C OCHOBHBIMHM HIESIMU, TOHATHSIMH Tembl. [Ipu 3TOM
paccMoTpeHne OOBIKHOBEHHBIX ApOOed B MOJHOM OOBEME MPEAIISCTBYET H3YYSHHIO NECSTUYHBIX
apobeli, 4To LenecooOpa3HO ¢ TOYKU 3PEHHUS JIOTMKH W3JIOKEHUsT YMCJIOBOW JIMHUH, KOTJa MpaBUia
OEHCTBUH C JECATHYHBIMH JAPOOSIMH MOXKHO OOOCHOBaTh YK€ W3BECTHBIMH  QJITOPUTMAMHU
BBIMOJIHEHUS] JIEHCTBHIA ¢ OOBIKHOBEHHBIMH ApOOsSMH. 3HAKOMCTBO C AECATHYHBIMH JIpOOSIMU
PACLIMPUTBO3MOKHOCTH [IJIsl TIOHUMAHUSI OOYYalOIUMUCS MPHUKIATHOTO MPUMEHEHUS HOBOM3AMUCH
NPy M3YYEHUU APYIHX MOPEeIMETOB M IMpPU MPAKTHYECKOM Hcnonb3oBaHuu. K 6 kiaccy oTHecéH
BTOPOW 3Tam B M3Y4YeHMU IpoOeii, rae MPOUCXOAMT COBEPLICHCTBOBAHME HABBIKOB CPABHEHUS U
npeoOpa3oBaHusi IpoOei, OCBOCHHWE HOBBIX BBIYHUCIUTENbHBIX aJrOPUTMOB, OTTAUYMBAHHE TEXHUKU
BBIYUCJICHUI, B TOM YUCJIE



3HaYEHWH BBIPAKEHUH, COEp KaIluX U OOBIKHOBEHHBIE, U ECITHYHBIE TPOOH, YCTAHOBICHHUE CBSI3EH
MEXIy HUMH, PacCMOTPEHHE NMPUEMOB peLIeHHs 3a1a4 Ha ApoOu. B Hauame 6 kiacca MpOUCXOOUT
3HAKOMCTBO C MTOHATHEM MPOLICHTA.

OCco0EHHOCTBIO M3YYEHHS TTOJIOXKUTEIBHBIX M OTPHLIATENIBHBIX YHCEN SBIIETCS TO, YTO OHM TaKXKe
MOTYT pacCMaTPUBATBHCSA B HECKOJIBKO 3TanoB. B 6 knacce B Havalie nu3yueHusiTeMsl «l lonoxurenpHbie 1
OTpHULATENIbHBIE YUCa» BblIesieTcs noarema «Llenble uncna», B paMKax KOTOPOH 3HAaKOMCTBO C
OTPULIATENIBHBIMA ~ 4YHMCJIAMH M JEHCTBUSIMU C MOJIOXKHUTEIBHBIMA U OTPULIATEIbHBIMHA YHCIAMHU
MPOUCXOANUT Ha OCHOBE COAEPIKATENIbHOTO MOAXO0AA. JTO MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH
OOy4arOIUXCs MPAKTUYECKH CO BCEMH OCHOBHBIMH TMOHSITHAMH TEMbI, B TOM 4YHCIE U c
NpaBUJIAMU 3HAKOB IPU BBINOJHEHNH apu(PpMeTHueckux aeicTBuil. M3ydeHne palfioHAIBHBIX YHCEN Ha
5TOM HE3aKOHUHTCS, a OyZIeT MpOJOKEHO B Kypce anreOpbl 7 Kiacca.

IIpn o0y4eHHH peleHHr0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHOJB3YIOTCS apudmerndeckne
npuémel pemienus. llpu oTpaboOTKe BBIMUCIUTENBHBIX HABBIKOB B 5—0 KJIacCax PacCMAaTPUBAIOTCS
TEKCTOBBIE 3aa4M CIEAYIOIINX BHIOB. 3a/a4d Ha ABIDKEHHUE, HA YAaCTH, HA TOKYNKH, Ha paboTy |
NPOM3BOUTENIPHOCTb, Ha TPOLIEHTHI, Ha OTHOWIEHHs U mporopiuu. OOydaromuecs: 3HAKOMSTCS C
npuéMamMH peleHus 3a1a4 nepedopoM BO3MOKHBIX BApHUAHTOB, ydaTcsl paboTaTh ¢ MH(pOpMauuei,
NPEACTABICHHON B (hopMe TaOIULl WIIH AHATPaAMM.

B  mporpamme  yueOHOoro kypca «MaremaTuka»  NpPEAYyCMOTpPeHO  (popmupoBaHue
NPONENEBTHUECKNX aNreOpandeckux TMpencTaBieHuil. bykBa Kak CHMBOJN HEKOTOPOTO YHCIA B
3aBHCHMOCTH OT MaT€MaTH4YE€CKOrO KOHTEKCTa BBOJUTCA MOCTENEHHO. bykBEeHHass CUMBOJIMKA IIHUPOKO
UCTIONB3YETCS TIPEXKIE BCETrO AJIS 3aIUCH OOIIMX YTBEPKIAESHUH U MPEAJIOKeHHH, HOPMYJI, B YACTHOCTH
17151 BBIYUCJIEHUS] TEOMETPUUECKUX BEIMYHH, B KAUECTBE «3aAMECTUTENS» YUCIA.

B mporpamme yuebHOro kypca «MaremMaTHka» TMpeNCTaBleHa HArJsiAHAS TEeOMETPHS,
HANpaBJICHHAsT HAa pa3BUTHE OOPa3HOrO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOpaKEHMHS,
n300pa3sUTENbHBIX YMEHUH. DTO BaKHBINA 3Tall B M3YYEHHH €OMETPHH, KOTOPBIH  OCYIIECTBISIETCS
Ha HaMIAIHO-IIPAKTHYECKOM YPOBHE, OMHUPAETCS] HA HATJSITHO-00pa3HOE MBILIUIEHUE
oOyuaromuxcst. bonmpmias poiab OTBOAUTCA MPAKTUYECKOH NEATENbHOCTH, OMbBITY, SKCIIEPUMEHTY,
monenupoBaHuio. OOyuarommecss 3HAKOMATCSI ¢ T€OMETPHUECKUMH (UTypaMH Ha IUIOCKOCTH U B
NPOCTPAHCTBE, C MX NMPOCTEHINNMHU KOH(QUTYpaLUsIMH, y4darcs u300pakaTh MX HAa HEJIMHOBAHHOH U
KJIETYaTON Oymare, pacCMaTpHBAIOT WX MpOCTeiImne CBOWCTBA. B mpoliecce M3ydeHHs] HArJSIHOM
reOMETPHUH 3HAHMS, IOJyYeHHblE OOYYarOIUMHUCS Ha YPOBHE HAudalbHOro o0mero oOpasoBaHM,
CHUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacuHo yueObHOMY MmiiaHy B 5—6 Kjlaccax M3y4aeTcsi HHTErPUPOBAHHBINA PEAMET
«MatemaTrka», KOTOPBIH BKIIIOYAET apu(pMETHUECKHH MaTeprasl U HAMJBIAHYIO TE€OMETPHIO, a TaKXkKe
NPONENEBTHUECKHE CBEASHHS N3 anreOpbl, 3JI€MEHTHI JIOTUKH U Hadalla ONHCATENbHON CTATUCTUKH.
OO0mmee 4rcIoO 4aCOB, PEKOMEHAOBAHHBIX JUI M3y4eHusi Matrematuky, — 340 dacoB: B 5 kiacce — 170
gyacoB (5 wacoB B Hememo), B 6 kjmacce — 170 wacoB (5 wacoB B Hememwo).



COJAEP)XAHUE OBYUEHUA
S KUIACC
HarypanabHble yncaa u HyJIb

HarypansHoe yucno. Psin HatypanpHbix umcesn. Yucno 0. M3o0pakeHue HaTypaibHBIX YHCEN
TOYKAMH Ha KOOPAMHATHOHN (YMCIIOBOI) MPSIMOIA.

[To3umonHast cucremMa cuucyieHusi. PuMckast Hymepanusi Kak npuMep HeMmO3ULHOHHONW CUCTEMBI
cuucneHus. JlecaTuuHas cuctemMa CUHUCICHMUS.

CpaBHeHue HaTypajbHBIX 4HCEJ, CpPaBHEHHE HATypalbHBIX YHUCEN C HYJIEM.

Crnoco6sl cpaBHeHus1. OKpyTJIEeHHE HATYPAJIbHBIX YUCEIT.

CrnoxeHne HaTypajbHBIX YHCEJNl, CBONCTBO HYJS NpPHU CIOKEHUH. BplunTaHue kak AeicTBHe,
00paTHOE CIOKEHUIO. Y MHOKEHHUE HATYPAJIbHBIX YHCEJ, CBOHCTBA HYJIS U €UHHULIBI IPU YMHOKEHHUU.
Henenne kak JeicTBue, OOpaTHOEe yMHOXKEHUIO. KOMIIOHEHTBI AEWCTBHUM, CBS3b MEXKIY HHUMH.
IIpoBepka pesyibpTata apupMeTndeckoro neicrTus. [lepeMecTUTeNbHOEe M COYETATENIbHOE CBOWMCTBA
(3aKOHBI) CIIOKEHUST M YMHOXKEHUS, PaCIPEACTUTEIbHOE CBONCTBO (3aKOH) YMHOKEHUSI.

Ucnonp3zoBanne OykB st 0003HAUYEHUS] HEW3BECTHOTO KOMITIOHEHTA W 3alCH CBOWCTB
apudmeTrnuecKux NeUCTBUMN.

Jenurenu W KpaTHble 4YHCa, Pa3jIOKeHHE Ha MHOXUTenu. IIpocTele M cOCTaBHblE YHCIA.
ITpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ oCTaTKOM.

CreneHp ¢ HaTypaJbHBIM [TOKa3aTeNeM. 3aliCh YMCIa B BUJE CYMMbI pa3psiAHbIX CIaraeMbIX.

YHucnoBoe BbIpakeHUE. BbluncieHne 3HAYEHUM YHCIOBBIX BBIPAXKEHUMN, MOPSIOK BBIMOJHEHUS
neiicteuil. HMcnonp3oBaHuMe NOpH BBIYMCIEHUAX MEPEMECTUTEIBHOTO U COYETATEJIbHOTO CBOWCTB
(3aKOHOB) CIIOKEHHSI U YMHOXKEHHUSI, PACTIPEACTUTEIbHOMOCBOMCTBA YMHOKEHHSI.

A poou

IIpencraBnenne o apodW Kak crnoco0e 3amucu 4YacTd BeauduHbl OOBIKHOBEHHBIE APOOH.
[IpaBmibHbIe M HempaBmibHBIE Apodu. CMmemaHHas OpoOb, MPEACTABICHHE CMEINAHHOW ApoOH B
BUAE HEMPaBWIbHOW JpoOM W BBIJENEHHE IEJOW YacTH YHCIa M3 HENpPaBWIbHOW Jpobu.
NzoOpaskenue npodeli TOYKaMu Ha YUCIOBOHN mpsimoit. OcHOBHOe cBOMCTBO apodu. CokpaineHue
npobeii. [Ipusenenue apodbu k HOBOMY 3HaMeHaTe 0. CpaBHeHHE TPOOeii.

Cnoxenue u BelauTaHHe ApoOell. YMHOXKeHHE U NeneHue npobeii, B3auMHO- oOpaTHble ApoOu.
Haxoxnenue yacTy Lesioro U Lesoro o ero 4acTu.

Hecstuunas 3anuch apoOeit. IlpencraBieHue necATUYHOW OpoOM B BHUIE OOBIKHOBEHHOW.
N3obpakeHne necATHYHbIX ApoOei TOYKaMH Ha YUCIOBON mpsiMoi. CpaBHEHUE AECATUYHBIX APOOeH.
Apudpmernueckue nedcTBus ¢ gecaTUYHbIME  ApoOsMu.  OKpyriIeHHEe JEeCATUYHBIX ApOOeil.



Pemienue TeKCTOBBIX 32124

Perenne TeKCTOBBIX 3a1a4 apudpmeTudeckum crnocodom. Perenue norndeckux 3agad. Pemenue
3ama4y nepedopoM BCEX BO3MOXKHBIX BAapUAHTOB. VICHONBb30BaHME MPH PELICHUH 3ana4 TaOiaui U
CXEM.

Pemenne 3anmad, copepskalux 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEJIUYMHBI. CKOPOCTb, BpeEMs,
paccTosiHMe, IeHa, KOJMYECTBO, CTOMMOCTb. EMWHHIBI HM3MEpeHHs. MacChl, OO0BEMa, IICHBI,
paccTosiHUs, BpeMeHHU, CKOpOCTH. CBs3b MEXY €NUHULIAMU U3MEPEHUSI KaXKION BEJTUINHBL

Peurenne OCHOBHBIX 3a71a4 Ha ApoOH.

[IpencraBneHne JaHHBIX B BUAE TAOIUL, CTOJIOYATHIX THATPAMM.

Harasinnasi reomerpust

Harnsgnuele mpencrabineHus o (uUrypax Ha IUIOCKOCTH: TOUKA, MpsiMasi, OTPE3OK, JIyd, Yro,
JIOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, KpyT. YTou. IIpsAMOi, OCTpBIi, TynoiH pa3BEPHYTHIIN YIJIbL

JlnuHa oTpeska, METPUYECKHe €IUHULBI JUIUHBL. J1Ha TOMaHOH, nepuMeTp MHOTOYTrOJbHUKA.
H3mMepeHne u noCTpOEHUE YII0B C IOMOIIBIO TPAHCIIOPTHPA.

Harnsguele mpencraBieHus O (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYTOJIbHHK,
KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE QUTYD.

Uzobpaxenue ¢uryp, B ToOM uucie Ha kierdaroir Oymare. Iloctpoenme koHpurypauuii us
YyacTel nmpsiMOi, OKPY>KHOCTU Ha HEJIMHOBAHHOMW U KjieT4aToil Oymare. Ucniosb30BaHue CBOMCTB CTOPOH
U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Inowaae NpsAMOYroJbHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJbHUKOB, B TOM
yrcine Guryp, n300pakE€HHBIX Ha KJIeT4aToi Oymare. EMUHUIIBI MI3MEPEHUS TTOIIAIH.

Harnsgable npeacTaBiaeHus O MPOCTPAHCTBEHHBIX (PUrypax: MPsiIMOYTOJIbHBIN MapauIesIenuIies,
ky0, MHoOrorpaHHuku. HM3o0pakeHne NPOCTEHIINX MHOTOTPAHHUKOB. Pa3épTkum kyba w
napaenenunena. Co3gaHue mojeneli MHOTONPAaHHUKOB (M3 OyMaru, MpOBOJIOKH, IUIACTHJIMHA |
APYTUX MaTepPUAJIOB).

O0béM NpsIMOYTOIBHOTO Mapauieenumnena, kyoa. Enunuiibpl usmeperus o0beéma.

6 KJIACC
HarypaabHblie unciaa

Apudmerndeckue neHCTBUA C MHOTO3HAYHBIMH HATYPaJbHBIMH YHCIaMH. UHCIIOBbIE
BBIPDAKEHUS, TOPSAOK JAEWCTBUI, HUCHOJb30BaHHEe CKOOOK. McCmonmp3oBaHME MpPHU  BBIYUCIECHHIX
NEPEMECTUTCIIBHOTO MU COUCTATEJIbHOI'O CBOVCTB CJOKEHHUST H YMHOXCHUsA, pPacrnpeaciuTCIIbHOTO
cBoiicTBa yMHOKeHUs. OKpyTJieHHe HAaTyPaJTIbHBIX YHCEII.

Jenureny u KpaTHbIe YUCNA, HAMOONbIIUH OOIIMI AeNUTENh W HauMeHbIlIee oOlee KpaTHOe.
Jenmumoctb CYMMBI u [IPOU3BENECHUS. Henenue C OCTaTKOM.



A poon
OObIkHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO ApoOH, cokpamenue apoOeit. CpaBHeHuE U

yrnopsitounBaHue apoOeii. PemmeHne 3amad Ha HAXOXKAGHHE YAaCTHOT LIEJIOTO M LIEJIOTo MO €ro
yactu. [IpoOHoe uymcno kKak pe3yibraT neneHus. IlpencraBneHue aecATUYHON npodu B BHIE
OOBIKHOBEHHOM IPOOH M BO3MOKHOCTb MPEACTaBICHUsT OOBIKHOBEHHOW NPOOW B BHIE AECSITHYHOM.
Hecatuunble ApoOM W MeTpHUeckass cucreMa Mep. Apudmerndeckue MAEHCTBUS W UYUCIIOBBIE
BBbIPAKEHUSIC OOBIKHOBEHHBIMU U IECTHYHBIMHU IPOOSIMH.

Otrowenue. Jlenenne B JaHHOM oTHoueHud. MacmTad, nponopuus. [Ipumenenue nponopuuit
IIPU PELICHUU 3a7ad4.

Ilonarue npounenTta. BrpluncineHue npoueHTa OT BEJNIWYMHBI M BEJIWYUHBI MO €€ MPOLEHTY.
BriparkeHre MPOLEHTOB [HECATHYHBIMU  po0simu.  PemeHue  3amauHa MpOLIEHTHL BeipaxkeHue
OTHOLIEHHUS BEJIUYUH B IPOLIEHTAX.

IlonokuTE/IBHBIE M OTPULIATE/IBHbIE YHCIA

IlonoxxurenbHble U oTpuLaTenbHble yucia. Llenvle yucna. Moaynb 4ucna, reoMerpudeckas
UHTEepHpeTanuss MOAyJas uucia. M3oOpakeHue dmcen Ha KOOPAMHATHOW mpsiMod. Yucioseie
MIPOMEXKYTKH. CpaBHeHue umcen. Apudpmernueckue IEHCTBHA C TONOXKUTENbHBIMUA |
OTPULIATENILHBIMU YUCJIAMHU.

IIpsamoyronpHass cucremMa KOOpPAMHAT Ha IUIOCKOCTH. KOOpAMHATBI TOYKM HA MIOCKOCTH,
abcuucca u opauHara. [loctpoeHne Todek u GuUryp Ha KOOPAHMHATHON TIOCKOCTH.
bBykBeHHBIE BbIpAKEeHHUsI

[Ipumenenne OykB [IJIsl 3aMUCH MAaTEMAaTHYECKHX BBIPAKEHUH M mpemiokeHuil. CBolicTBa
apupMeTHUeCKUX MACWUCTBUI. ByKkBeHHbIE BBIPAKEHHS W YHCJOBBIE MMOJICTAHOBKU. bByKBEHHBIE
pPaBEHCTBA, HAXOKIACHUE HEM3BECTHOTO KOMIIOHeHTa. Popmyibl, (GOpMYJIbl MEpUMETpa U IUIOIATH
NpsIMOYTOJIBHUKA, KBaJpaTa, 00bEMa mapajuiesnenunena u Kyoa.

Pemenne TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3a/1a4 apudmerndeckm crocodom. Permenune nornueckux 3anad. Pemenne
3amad nepedopoM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemenune 3amad, copepkaluMxX 3aBUCHUMOCTH, CBSI3BIBAIOLIMX BEJIMYUHBI CKOPOCTb, BpeMs,
paccTosiHue, 1IeHa, KOJIMYEeCTBO, CTOMMOCTD, IIPOM3BOAUTEIBHOCTD, BpeMsi, 00BbEM paboThl. EnuHuIBI
U3MEpEeHUsl. MaccChl, CTOMMOCTH, pAacCTOsHMs, BpeMeHM, cKOopocTH. CBsi3b MEXIy eIUHULAMU
WU3MEPEHUS KK 0N BEJIUYUHBIL.

Pemenne 3amad, CBA3AHHBIX C OTHOLIEHHEM, MNPOMOPLUOHANIBHOCTBIO BEIUYMH, MPOLEHTAMU,
pelIeHre OCHOBHBIX 3a7a4 Ha JPOOU U MPOLIEHTHI.

Ounenka W TpPUKHIKA, OKpyrieHue pesyibrata. CocraBieHne OYKBEHHBIX BBIPAKEHHH I10
YCJIOBHIO 3a/1a4H.

[IpencraBneHne QaHHBIX ¢ MOMOIIBIO Tadiuu U auarpamMM. CtonOuaTeie AUArpaMMbl. YTCHHE U
MOCTPOEHUE. UYrenune KPYTOBBIX AUarpaMm.



Harasipnas reomerpust

Harnsagaele npeacraBieHus o gurypax Ha IJIOCKOCTHM: TOYKA, MpsiMasi, OTPE3OK, JIy4, YOI,
JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3auMHOe pacnonokeHue ByX ~IpsMbIX HAa IUJIOCKOCTH, TapajuleibHble  IpsIMBIE,
NEepNEeHANKYJISIpHbIE MpsiMble. M3MepeHne pacCTOsAHUIN: MEXIy ABYMs TOUKaMH, OT TOYKU A0 NPSIMOH,
IJIMHA MapLIPyTa HAa KBaAPaTHON CETKE.

HsmepeHne u MNOCTpOEHHE YIJIOB C TOMOIUBIO TpaHCHOpPTUpA. Buabl TpeyrojabHUKOB:
OCTPOYTOJIbHBIH,  NPSIMOYTOJbHBIH,  TYNOYTOJNBHBIA,  paBHOOEAPEHHBIH, PaBHOCTOPOHHUM.
UeTbIlpE€XYroNbHUK, MPUMEPbl YeTbIPEXYTOJbHUKOB. IIpAMOYronbHUK, KBajpaT: MHCIOJNIb30BAHUE
CBOWCTB CTOpPOH, YIJOB, nuaroHaneil. M3oOpakeHne reomerpuueckux (uUryp Ha HETMHOBAHHOMN
Oymare ¢ UCMONIb30BaHUEM LIUPKYJISL, JUHEHKH, YrOJbHHKA, TpaHcnopTupa. IlocTpoeHus Ha kineTyaToi
Oymare.

ITepumerp mHoOroyrompHuka. [loHsTne miomanu (GUrypel, €IUHUIBI U3MEPEHHS ILUIOLIAIH.
ITpubnikénHoe usmepeHue miomanu GuUryp, B TOM 4YuClie Ha KBaapaTHOH cerke. Ilpubmmkénnoe
U3MepeHue JIMHbI OKPY>KHOCTH, MJIOLIAAH KpyTa.

CummeTpusi: LeHTpajbHas, OceBass U 3€pKajbHas CHUMMETPHH.

ITocTpoeHue cuMMeTpUUHBIX puryp.

Harnsgnaele npencraBieHus O MPOCTPAHCTBEHHBIX (Urypax: mapajjienenunern, KyO, nmpusma,
nupamMupza, KOHyC, LwiuHAp, map u cepa. M3o0paxkeHue npocTpaHCTBEHHBIX ¢uryp. Ilpumepst
Pa3BEPTOK MHOTOTPAHHUKOB, LMJIMHAPA U KOoHyca. Co3naHue Mopaenei mpocTpaHCTBEHHbIX Quryp (u3
Oymaru, MpoOBOJIOKH, IJTACTHUIIMHA U IPYTHX MATEPHUAJIOB).

ITousitue obwvéma, emuHubl U3MepeHuss 00béMa. OOBEM TPSIMOYTONBHOTO MapaljIesienumnena,
KyOa.

HNPEJMETHBIE PE3YJIBTATHI

IIpenmverHble pe3ynbTaTbl OCBOEHHUS INPOrpamMMbl yueOHOro Kypca K KOHIY OOy4deHHs B S
KJiacce:
Yucsa 1 BBIYHCIEHUS

ITonnMaTe M TPaBWIBHO YNOTPEOJSATh TEPMHUHBI, CBA3aHHbIE C HATYPaJbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH M AECATUYHBIMU APOOSMHL.

CpaBHMBaTh U YyNOPAJOYMBATH HATypaJbHbIE 4YHCJA, CPABHMBATH B IPOCTEHINNX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIE APOOH.

CooTHOCHTP TOYKY HAa KOOPAWHATHOM (MUCIIOBOM) MpPSIMOM C COOTBETCTBYIOIIMM €H YHCIOM U
n300pakaTh HATYpaJbHbIE YHCIIAa TOYKAMH HA KOOPAMHATHON (YHUCIOBO) MPSIMO.

BeinmonsaATh apupMeTHIecKue nercTBus c HATypaJbHbIMU YHCIaMH, C
OOBIKHOBEHHBIMH APOOSIMH B IPOCTEHIIINX CIIydasiX.

BeImonHATE  MpOBEpKy, NPHUKUAKY  pPe3yjibTaTa  BBIYUCICHUH.

OxpyrisTh HaTypajbHbIE qHCIa.



Pemenne TeKCTOBBIX 3a1a4

Pemarp TekcToBBIE 3amauM apuPMETHUYECKUM CHOCOOOM M € TOMOLIBE) OPraHHU30BAHHOTO
KOHEYHOro nepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, conmepikalue 3aBUCUMOCTH, CBS3BIBAIOIME BEJIUYUHBL. CKOPOCTb, BpeM,
paccTosiHue, LIeHa, KOIUYECTBO, CTOUMOCTbD.

Hcnonp30BaTh KpaTKUE 3aMUCH, CXEMBbL, TaOIHIBL, 0003HAUEHUS TP PEIIEHUH 3aa4.

ITonb3oBaTbCsl OCHOBHBIMM €AMHMIIAMM HM3MEPEHMs: LIE€Hbl, MAacChl, PAaCCTOSHUS, BpPEMEHH,
CKOPOCTH, BBIPa)KaTb OJJHU €IMHULIbI BEJIUUUHBI UEPE3 APYyTHE.

U3BnekaTp, aHATU3UPOBaTh, OLEHUBATh  HWH(POPMALHIO, NPEACTABICHHYIO B TaOnuLe, Ha
CTONOYATON nuarpamMMe, WHTEPIPETHPOBATH MPEINCTABIEHHBIE NAaHHBIC, WCIOJIb30BATh JAHHBIE MPHU
peLIeHnH 3a1a4.

Harasipnas reomerpust

ITonb3oBarbCsi TreOMETPUYECKUMM IOHATUSMHU. TOYKa, TMpsAMas, OTPe30K, Jyd, Yrodi,
MHOIOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoguTh npuUMepbl OOBEKTOB OKPYXKAOIIEr0 MHpPA, HMMEIOMHNX (HOpMy HU3yUEHHBIX
reoMeTpHUYeCcKuX Quryp.

Hcnonb30BaTe  TEPMUHOJIOTHUIO, CBSI3aAHHYIO c yIJIaMU: BEpLINHA CTOpOHA, C
MHOTOYTOJIbHUKAaMU: YroJl, BEpLUINHA, CTOPOHA, JUArOHAJIb, C OKPY>KHOCTBIO: paguyc, TUAMETp, LEHTP.

HzobpaxkaTe M3ydeHHBbIE reoMeTpHyuecKue (GUrypbl Ha HEJIMHOBAHHON M KJI€T4aTOH Oymare c
MOMOLIBIO LIUPKYJIS U JINHEHKU.

Haxonute  mIMHBI  OTPE3KOB  HEMOCPEACTBEHHBIM U3MepeHUueEM C IOMOIIBIO
JIMHENKHU, CTPOUTD OTPE3KH 3aJaHHON IJIMHBI, CTPOUTD OKPY>KHOCTb 33JaHHOTO paauyca.

Hcnonb3oBarh CBONMCTBA CTOPOH M YIVIOB MpPSIMOYTOJNbHMKA, KBajpara sl MX IMOCTPOEHU,
BBIUNCJIEHMS TUIOINAN U IEPUMETPA.

Beruncnare mepuMeTp M IUIOINAAL KBaApara, MpPsIMOYTOJbHHMKA, (UIYpP, COCTABJIEHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM UuCIIe QUTyp, n300pakEHHBIX Ha KJeT4aToiiOymare.

ITonb3oBaTbCsi OCHOBHBIMU METPUUECKUMHU €AMHUIIAMY U3MEPEHNUs JUIUHBIL, [IJIOLAAN; BBIPAKaTh
OJIHU €VHUIIbI BEIUUUHBI Yepe3 ApyTue.

Pacno3naBare mapaiienenuren, KyO, MCIONB30BaTh TEPMUHOJOTHIO: BEpIIWHA, peOpO TpaHb,
U3MEPEHUs, HAXOAUTb U3MEPEHUs Mapajulesenumnena, Kyoa.

Beruncnare 0o0béM  KyOa, mapamienenunena MO 3aJaHHBIM HM3MEPEHHSIM, IOJIb30BATHCS
eOMHULIAMH U3MepeHus: 0ObEMa.

Pemate  HEcnoxHBIE 3a1auu Ha U3MepeHue reoOMeTPUUYECKUX BEJIMYUH B
MPaKTUYECKUX CUTYaLUsX.



IIpenmeTHble pe3yabTaThl OCBOGHUS IPOrpaMMbl y4eOHOro Kypca K KOHLY oOyueHus B 6
KJacce:

Yucaa U BbIYHCTCHUS

3HaTh ¥ NOHNMATh TEPMUHBI, CBSI3aHHbIE C PA3JINYHBIMU BUIAMHU YHCEI U CIIOCOOAMH HX 3aITHCH,
NepexoanTh (€CIM ATO BO3MOXKHO) OT OTHOM (POPMBI 3aITUCH YUCIIA K IPYTOH.

CpaBHHUBATh U yIOPSAOUNBATH LEJIbIE YHCIIA, OOBIKHOBEHHBIE M IECSITUYHbIE APOOH, CPABHUBATD
YHCJia OAHOTO U Pa3HbIX 3HAKOB.

BbimonHATh, coueTas yCTHbIE W THCbMEHHBIE TNPHEMBI, apudmeTnyeckue neicTBUS C
HATypaJIbHBIMH U LIEJIbIMU YUCIAMH, OOBIKHOBEHHBIMHU U AECITUYHBIMU APOOSMHU, MMOJIOKHUTENBHBIMH U
OTPHLIATEIbHBIMU YHCIAMU.

BblunciaTh 3HaU€HMs] YUCIIOBBIX BBIPAKEHUH, BBIMOJHATH MPUKHUIAKY M OLEHKY pe3yJbTara
BBIYMCJICHUH,  BBINOJHATH  NPeoOpa3OBaHUsSA YHCJIOBBIX BBIPA)KEHUI HA OCHOBE CBOMCTB
apupMETHUECKUX ACHCTBUIL.

CoOOTHOCUTD TOYKY Ha KOOPAMHATHOW MPSMOM ¢ COOTBETCTBYIOIIUM €l YHCIOM U M300pakaTh
qrcjla TOUKaMU Ha KOOPJIMHATHON MPSIMOM, HAXOIUTh MOZYJIb YUCIA.

CoOTHOCUTB TOUKHU B IIPSIMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPAMHATAMH 3TON TOUKH.

OKpyriATh Lenble Yhcia U JeCATUYHbIE APOOH, HAXOAUTh MPUOIIDKEHNS YUCETL.

Yucnopbie H 0yKBeHHbIE BbIPAKeHHUSI

IToHnmate 1 ynotpeOssiTh TEPMUHBI, CBSI3aHHBIE C 3AIIMCBI0 CTETEHH YMCJA, HAXOAUTh KBAaApaT
U Ky0 4MCIIa, BBIYUCIST 3HAYEHUSI YHCIOBBIX BHIPAKEHHH, CONEPIKALINX CTETICHH.

ITonb3oBaTbCsl MpU3HAKAMM JI€IMMOCTH, pPAaCKJIaAblBaTh HATypajbHble YUCJIA HA MPOCTHIE
MHOKHUTEJIH.

ITonp3oBaTbes MacTaboM, COCTABIIATE MPONOPLUHU U OTHOLIEHUS.

Hcnonb3oBarh OykBbl Uil OOO3HAYEHMS YHCENT NPU 3aMHCH MaTEeMAaTHYECKHX BbIPAKEHUH,
COCTaBISITb OYKBEHHBIE BBIPAXKEHUS M (DOPMYyJbI, HAXOAWUTh 3HA4YEHUs] OYKBEHHBIX BBIPAKEHUH,
OCYLIECTBIISA HEOOX OTMMBbIE TIOACTAHOBKH U ITPeoOpa3oBaHus.

HaxonuTth HEUM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

Pemenne TeKCTOBBIX 3224

Pemrath MHOTOIIATOBbIE TEKCTOBBIE 3a1a4H ApUPMETHUECKUM CITOCOOOM.

Pemarp 3amaun, CBsI3aHHBIE C OTHOLIEHHEM, MPOMOPLMOHAIBHOCTBIO BEJIMYHUH, MPOLIEHTaMH,
peuaTe TPH OCHOBHBIE 33a4H Ha APOOH U IPOLIEHTHI.

Pemarp 3amaun, copepkalnyve 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIWYMHBL CKOPOCTb, BpeMs,
paccTosiHMe, II€Ha, KOJMYEeCTBO, CTOMMOCTb, TPOU3BOJAUTENBLHOCTb, BpeMs, 00béMa padoThl
UCTIONB3Ysl apupMeTHyeckue NeHCTBUS, OLEHKY, NPUKUAKY, MOJIb30BATHCS €ANHUIAMH H3MEpPEeHUS
COOTBETCTBYIOLIUX BEJIUYHH.

CocrtaBnarh OyKBEHHBIE BBIPA)KEHUS o YCJIOBHIO 3a/a4H.



H3Bnekats nH(pOpMAIIHIO, MPEACTABIICHHYIO B TAOJIMIIAX, HA JIMHEHHON, CTOOUATOWIIIN KPYTOBOH
AuarpaMmax, UHTEPNPETUPOBATb MPEACTABICHHBbIE NaHHBIC, HCIOJAb30BATh AAHHBIE NPHU PELICHUU
3amad.

[IpencraBnaTe HHGOPMALIHEO C TOMOIIBIO TAOJUI, TMHEHHON U CTONOYATON TUarpaMm.
Harasinnas reomerpust

[IpuBoauTh TpUMEpPBl OOBEKTOB OKPYXKAOIIEro MHpPA, HMEMHUX (GOpMy H3yUEHHBIX
reOMETPHUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PABHBIX U CHMMETPUYHBIX PUTYP.

H300paxaTh C MOMOIIBIO [HUPKYJIS, JTUHEHKH, TPAHCIOPTHPA HA HEIWHOBAHHOW M KJIIETYATOH
Oymare M3y4eHHbIE ITIOCKHUE TreOMeTpudeckne GUrypbl 1 KOHPUrypauun, CAMMETPHYHBIE QHUTYPBI.

[Tonb30BaTbCsl FEOMETPUUECKUMH TOHSTHSIMU. PABEHCTBO (PUTYpP, CHMMETPHS, HCIIONb30BaTh
TEPMHHOJIOTHIO, CBSI3aAHHYIO C CHMMETPHEN: OCb CUMMETPHUH, LICHTP CUMMETPHUU.

Haxoputh BeNMMYUHBI YIJIOB U3MEPEHHEM C MOMOLIBK) TPAHCIOPTHPA, CTPOUTH YIUIbI 3aAaHHOU
BEJINYUHBL, MOJb30BATHCS NMPU PELICHUN 3a1ad IPagyCHON MEpPOH YIJOB, PACMO3HABATH HA YEPTEKAX
OCTPBIH, IPSIMOM, pa3BEPHYTHIN U TYIIOH YIJIBL

BpHucasaTh JIMHY JOMaHOU, NEPUMETP MHOTOYTOJIbHUKA, MTOJIB30BAThCs €IUHULIAMH U3MEPEHUs
JJIUHBL, BBIPAXKATh OJHU €AUHULIBI U3MEPEHUS AJIUHBI Yepe3 APYyTHe.

Haxonute, MCnonp3yst 4epTEXKHBbIE WHCTPYMEHTBI, PACCTOSHUSA. MEXAY ABYMsI TOYKAMH, OT
TOYKH [0 NPSIMOM, AJIMHY MyTH HA KBAAPATHOHN CETKE.

Boerancnars miomane Guryp, COCTaBICHHBIX M3 MPSMOYTOJBHUKOB, HUCIONB30BATh pa3OueHHe
Ha MPsIMOYT'OJIbHUKH, Ha paBHBIE buryps, JOCTpavBaHUE 10 MPsIMOYTOJIbHUKA,
MOJI30BATbC OCHOBHBIMHM €JUHHMLIAMU U3MEPEHUs IUIOLIAAN, BBIPAXKATb OJHU €JUHULIBI U3MEPEHUs
MJIOLAU Yepe3 ApyTHe.

Pacrio3HaBath Ha MomensXx M H300pPaKEHHUSIX MUPAMUIY, KOHYC, LWJIMHAP, HCIOJIB30BATH
TEPMHHOJIOTHIO: BEpLINHA, pedpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

H300paxkaTh Ha KJI€TYaTON OyMare npsiMOyroJbHBIN MapauIesIeUIIes.

Berunciaare 00bEM  MPSIMOYTOJIBHOTO Mapajuiesienunena, Ky0a, MOJb30BaThCS OCHOBHBIMHU
eOMHULIAMH U3MepeHusi 00bEMA,

Pemats HECJIOJKHBIE 334244 Ha HAXO0XJICHHE F€OMETPUUYECKHUX BEJIMYUH B
MPaKTHYECKUX CUTYyalUsIX.



TEMATHYECKOE IINTAHMPOBAHUE 5 KJIACC

HaumeHnoBanue pasznena
(TemMer) Kypca

Hatypanbhbele yncna.
JlelicTBHsI C HATYPAJILHBIMU
YUCIaAMHU

KomuuectBo
aCOB

43

(OCHOBHOE
conepkaHue

JecsTruanas
CHUCTEMA CUUCIICHHUSI.
Psin HaTypanbHBIX
YHCEL.
HatypanbHelii psg.
Uwucino 0.
HatypanbHble uncna
HA KOOPAMHATHON
MPSIMOM.
CpaBHeHue,
OKpyIJIeHHE

Apupmernueckue
mercTBUS

C HATYpPaJbHBIMHU
unciamu. CBoiicTBa
HYJISL IPU CIIOKEHUN
1 YMHOYKEHUH,
CBOMCTBA €TMHUIIBI

[IPU YMHOXXEHUU.

HATypPaJbHbBIX YNCEI.

OCHOBHbBIE BUABI JCATCIIBHOCTHU o6yqa}0mnxcsl

Uutath, 3aMUCHIBATH, CPABHUBATH HATYPAJIbHBIC YHCIA,
mpeaaraTb U 00CYKAaTh COCOOBI YIIOPSIOYHBAHIS YHACENT.
M300paskaTh KOOPAMHATHYIO MPSIMYEO, OTMEYATh YUCITA
TOYKAMH Ha KOOPIWHATHON MPSIMOM, HAXOIUTh KOOPAMHATHI
TOYKHU.

MccnenoBaTh CBOMCTBA HATYPAJIbHOTO psiAa, uncen O u 1
MPU CJIOKEHUU U YMHOXKEHUH.

Mcnonp30BaTh MPaBUIIO OKPYTJICHHUS] HATYPAJIbHBIX YUCEL.
BrIMONHATL apudMeTHUeCKUe IeMCTBHS ¢ HATYPATbHBIMU
YHCJIAMU, BBIYUCIIATh 3HAUYEHUS YUCIOBBIX BBIPAIKEHUN

co ckoOkamMu U 6e3 CKOOOK.

3amuchIBATh MPOU3BEIEHUE B BUI€ CTETICHH, YUTATh
CTETICHH, UCTIOJIb30BATh TEPMHUHOJIOTHIO (OCHOBAHUE,
MOKA3aTeJIb), BBIYUCIISITH 3HAUEHUST CTETICHEH.

BBIMONHATD MPUKUAKY U OLIEHKY 3HAYSHHI YUCIIOBBIX
BBIPAKEHUH, MPEAJiaraTb U MPUMEHSTb MTPUEMBI TIPOBEPKHU
BBIIMCIICHHI.

Mcrnonp30BaTh MPU BEIMUCICHUSIX IEPEMECTUTEIIBHOE 1
COUETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOXKCHHUS,

pacrpenenuTeIbHOe CBOMCTBO YMHOXKEHUST, (OPMyIHPOBATh




IlepemecturenbHoen
COUETaTEIbHOE
CBONCTBA CIIOKEHUSIN
YMHOX€EHUS,
pacnpeneauTeNnbHoe
CBOMCTBO YMHOKEHHSI.
Jlenutenu u KpaTHbIE
YHUCJIA, PA3JIOKCHHE
YHUCJIaHA MHOKUTEIIH.
Henenue

¢ ocratkoMm. IIpocreien
COCTaBHBIE YUCIA.
IIpusnaku neaumMocTu
Ha 2, S,

10, 3, 9.

Crenensb ¢
HATypPaJIbHbIM
MOKa3aTeNIeM.
Hucnosble BBIPAKEHNUS],
MOPSANOK NEHCTBUI.
Pemenne TeKCTOBBIX
3a/1a4 Ha BCe
apumernueckue

U MPUMEHSTH NPaBUJIA MPEOOPa30BAHMS YUCIIOBBIX BBIPAKEHHUH Ha
OCHOBE CBOWCTB apudpmeTnieckux aericteuii. MccienoBaTh YUCIOBbIE
3aKOHOMEPHOCTH, BBIIBUI'ATh U 000CHOBBIBATH IHIIOTE3bI,
(¢popmynpoBaTs 00001IeHHS HBBIBOABI 110 PE3YJIbTaTaM MTPOBEAEHHOTO
UCCJIEIOBAHMUSL.

DopMyIHPOBATH ONpeeseHuUsl ICJIUTENs U KPaTHOrO, HA3BIBATH
NEJIUTENIU U KPaTHBIE YHCJIA, PACTIO3HABATH NPOCTHIE U COCTABHBIC
yucia, (popmMyJHpoOBaTh H IPUMEHSITh NPU3HAKH JEIMMOCTH HA
2,3,5,9, 10, npuMeHATH AJrOPUTM PA3JIOKEHUS YUCJIA HA

MPOCTBIE MHOKHUTEN, HAXOAUTDb OCTaTKH OT AEJIE€HUs U HEOJIHOE
4aCcTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUSIO

HATypaJbHbIX YHCJAX, MPUBOAUTH NPUMeEPHI U

KOHTPNPUMEPHL, CTPOUTH BbICKA3BIBAHUS U OTPULIAHUSBBICKA3BIBAHUI O
CBOMCTBAaX HATYPaJbHBIX YHUCEIL.

KoncTpyupoBaTrh MaTeMaTH4ecKHe NPeAJIOKEHHUS

C MOMOIIBKO CBSI30K «W», KWWY, KECIH. .., TO...».

PemaTh TEKCTOBBIE 3371a4K apUPMETHUESCKUM CITOCOOOM, HCMOJIL30BATH
3aBHCHUMOCTH MEKIY BEIMYMHAMHE (CKOPOCTh,BpEMSsi, PACCTOSIHHE, LIEHA,
KOJIMYECTBO, CTOMMOCTb U JIp.). AHAJIU3HPOBATH 1 OCMbICIUBATH TEKCT
3a/1a4yu, nepedopmMyIMpoBaTh YCIOBUE, H3BJIEKATH HEOOXOUMbIS
NaHHbIC, YCTAHABJUBATD 3aBUCUMOCTH MEXKIY BEJIMUYMHAMU, CTPOUTH
JIOTUYECKYIO LIEMOYKY PACCYKACHUIM.

MoaeaupoBaTh X0/ pEIIEHUs 3aa4H C MOMOLIBIO PUCYHKA,




JIENCTBUS,
Ha JIBM)KEHUE U
MOKYTIKH

CX€MBbI, TAOTHIIBL.

IlpuBoauTs, pa3éupaTh, OLEHHUBATDH PA3JMYHBbIC PELICHHS, 3AMUCH
pelIeHnH TeKCTOBBIX 3a4a4.

Kpurnueckn oumeHuMBATh  TIOJNYYEHHBIH  Pe3yJIbTaT,
OCyHIeCTBJSATbL CAMOKOHTPOJIb, TIPOBEPsii OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

Pemate 3amaum ¢ moMmombl0 mepedopa BCEX BO3MOXKHBIX
BapHUAHTOB.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHS ApUPMETHKH

Harnsnnas reomerpust.

JIMHUM Ha IJIOCKOCTU

12

Touka, npsimas,
OTPE30K, JyH.
JlomaHas.
Hsmepenue ninuHbl
OTpe3Ka,
METPUYECKHE
€IMHULIbI

U3MEPCHUS NJINHBIL.

OKpY>KHOCTb U KPYT.

[IpakTuueckas
pabota
«ITocTpoenue y3zopa
13 OKPY>KHOCTEN.
VYron. Ipsamoi,
OCTpBIH, TYNIOU U
Pa3BEPHYTHIN YIJIBL.

Hsmepenue yrios.

Pacno3HaBaTh Ha uepTexax, pUCYHKaX, ONMHCHIBATD,
HCIIOJIb3Ys] TEPMUHOJIOTHIO, U H300PasKATh C IOMOLIBIO
YepTEKHBIX HHCTPYMEHTOB: TOUKY, MPSMYI0, OTPE30K, Ty,
yTOJ1, JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMeEPbI OOBEKTOB PEATBHOTO
MUpa, IMEIOIHX (POpMy U3ydeHHBIX (PUTYP, OLEHHUBATH X
JIMHENHBIE Pa3MephIL.

Hcnonb3oBaTh MUHENKY U TPAHCHIOPTUP KAK HHCTPYMEHTBI
1151 TIOCTPOEHUSI U U3MEPEHUsSI: H3MePSITh JJINHY OTpe3Ka,
BEJIMUUHY yIJa; CTPOMTH OTPE30K 3alaHHON JIINHBI, YTOJ,
3a/1aHHOH BEJINYMHBI, OTKJIAABIBATH LIUPKYJIEM PaBHbIE
OTPE3KH, CTPOUTH OKPY>KHOCTb 33JJaHHOTO pajuyca.
N300paxkaTh KOHQUTYpALIH TEOMETPUIECKUX PUTYP

U3 OTPE3KOB, OKPYKHOCTEMN, UX YaCTEN HA HEJTMHOBAHHOW U
KJIeTYaTol OymMare; mpeasiaratb, OMUCHIBATH H 00CYKAATH
€roco0bl, AJITOPUTMBI TOCTPOCHUSI.

Pacno3naBath 1 H300paxaTh HA HEJTMHOBAHHOW U




IIpakTuueckas
pabota
«IIoctpoenune
YIJIOB»

KJIETYaTOH OyMare npsiMoi, OCTPBIH, TYTIOH, pa3BEPHY THIAYIJIBL;
CPABHHUBATD YTJIbL.

BbIuucasiTe IIHMHBI OTPE3KOB, JIOMAHbIX.

IoHuMAaTh M HCNIOJIB30BATH NMPH PEelIEHHH 32124 3ABHCHMOCTH
MEXAY EAMHULIAMH METPUYIECKOH CUCTEMBIMED; 3HAKOMHTBCS C
HEMETPHUYECKUMH CUCTEMaMH Mep; BbIPAKATD [JIMHY B Pa3JIMIHBIX
€IMHULIAX U3MEPEHHS.

HccaenoBarh GUrypsl U KOHPUTYpALIH, UCTIONB3YSITH(POBBIE

pecypcel

OOBIKHOBEHHBIE ApOOH

48

Hpobs. [IpaBunbHbIEH
HeTIpaBWJIbHBIEC APOOH.
OcHOBHOE CBOICTBO
apobu.

CpasreHune npobeii.
Cnoxxenue u
BBIYUTAHUE

OOBIKHOBEHHBIX APOOEHi.

CwmermanHasapoOs.
VMHOKEHUE U JIeJICHHE
OOBIKHOBEHHBIX
npobeii; B3aUMHO-
oOpatHbIe 1podw.
Pemenne TEKCTOBBIX
3a1ad4, COZIEPIKAIIIIX
apobu. OCHOBHBIE

MopaenupoBath B rpaguueckoii, mpenMeTHoH Gopme,

C TMTOMOIIBIO0 KOMITBIOTEPA TIOHSATHUS M CBOWCTBA, CBSI3aHHBIEC
OOBIKHOBEHHOMU APOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,

Npeaiaratb, 000CHOBBIBATDH H 00CYKIATH CNOCO0bI YIIOPSIIOUNBAHUS

apobeid.
N300paxkaTh OOBIKHOBEHHBIE IPOOH TOUKAMHU

Ha KOOPAMHATHON NMPSIMOI;, HCNOJb30BATh KOOPANHATHYIONPIMYO IS

CpaBHEHHsI TPOOeit.

DopMyJIHPOBATH, 3ANIMCHIBATH C IOMOIIbI0 0YKB OCHOBHOECBOWCTBO
OOBIKHOBEHHOH IpOOH; HCMOJIB30BATH OCHOBHOE CBOHCTBO APOOH IS

COKparueHus1 1pobeii u npuBeneHus 1podu K HOBOMY 3HAMEHATEITIO.
IpeacraBasaTh cMemaHHYIO APOOb B BUAE HETIPABIIIBHOW UBBIAEISATD
LIeJTyI0 YacTh YNCIIA U3 HEMIPAaBIIIbHON Jpodu.
BeinmoansaTe apudgMeTHyecKue AeHCTBUS

¢ OOBIKHOBEHHBIMH IPOOSIMU; MPUMEHSITh CBOHCTBA




3a1a4u Ha Apodw.

ITpumenenue OykB
IS 3AIUCH
MaTeMaTHYECKUX
BBIPAKECHUI U

MPEeNJIOKECHUN

apuMeTHUeCKUX NEHCTBUN TS PallOHATH3AIH

BBIYUCJIECHU.

BbINoJHATH NPUKUAKY H OLEHKY PE3YJIbTaTa BEIYUCICHHI,
NpeaJiaratb H IPUMEHSTh NPHEMBI POBEPKH BHIYUCIICHUMN.
IIpoBoauTh HccIen0BaHUS CBOWMCTB Npodel, onmupasich

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C IIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIOKHBIE BHICKA3bIBAHMUSI

0 ApoOsIX, NPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3BIBAHUS U OTPULIAHUS BBICKA3bIBAHUM.

PemaTh TEKCTOBBIE 3a/1a4H, COAEPKAIIUE NPOOHBIE JaHHBIE, U
3371441 Ha HAXOXKAEHNE YaCTH LIEJIOrO U LIEJIOTO MO €ro 4YacTH,
BBISIBJISITh UX CXOACTBA H Pa3JIH4Hs.

MoaeaupoBaTh X0/ pPEIIEHUA 3a1a49H C TOMOLIBIO PUCYHKA,
CXEMBI, TAOTHIIBL.

[puBoauTh, pa3doupaTb, OLEHUBATH PA3JTUYHBIC PELICHUS,
3aIMCH PEIICHU TEeKCTOBBIX 3aa4.

Kpurnuecku oneHHBATH MOJyUYCHHBIN PE3YJIbTAT,
OCYILECTBJISATh CAMOKOHTPOJIb, MPOBEPsIsi OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLTHOKH.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTUS ApUPMETHKH

Harnsinnas reomerpust.

MHOroyroJibHUK1

10

MHOroyrojJbHHKH.
YeTpIp€XyronbHuK,
MPsIMOYT'OJIbHHUK,
KBaapar.

IIpakTnueckas

OnucbiBaTh, HCMOJIB3Ysl TEPMHHOJIOTHIO, H300PAKATH

C IOMOMUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJENUPOBATh N3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMeEPBI OOBEKTOB PEATBHOTO MUPA, UMEIOIIIHX

(bopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHHIKA, KBaApaTa,




pabota
«ITocTpoenue
NPSIMOYTOJIbHUKAC
3a/1aHHbIMU
CTOpPOHAMH

Ha HEJIMHOBAHHOMN
Oymare».
TpeyronbHuk.
IInomanp u nepumerp
NPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
NPSIMOYTOJIbHUKOB,
€IMHULIBI U3MEPEHUS
IO AU,

Ilepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLCHUBATD UX JINHEHHbIE PA3MEPDL

BeraucasaTe: nepuMeTp TpeyrojabHUKA, MPSIMOYTOJIbHUKA,
MHOIOYTOJIbHUKA, TUIOLIAAb NPSAMOYTOJIbHUKA, KBAAPATA.

N300paxaTb oCTpOyroibHbIE, IPSIMOYTOJbHBIE U TYIIOYTOJIbHbIE
TPEYTONIbHUKH.

CrponTh Ha HETUHOBAHHOM M KJIETYAaTOH OymMare KBajpar u
MPsIMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMU CTOPOH.

Hccaenosarb CBOMCTBA NPSMOYTOJBHUKA, KBAAPATa MyTEM
SKCIIEPUMEHTA, HAOIIOIEHHSI, U3MEPEHUS], MOICJIMPOBAHUS, CPABHUBATH
CBOMCTBA KBaApaTa U NPsiMOYrOJIbHUKA.

KoncTpyuposaTh MaTeMaTHUYecKHe NPeJJI0KeHHs

C TTOMOIIBIO CBSI30K KHEKOTOPBI, «TF000». Pacno3HaBaTLUCTHHHBIC U
JIO’KHBIE BBICKA3BIBAHUS O MHOIOYTOJIbHUKAX, NPHBOAHTDL NPHMEPbI U
KOHTPIPUMEPBL

Hccnenosarb 3aBHCHMOCTSD IUIOIIAANA KBAAPATa OT AJIUHBIETO
CTOPOHBI.

Hcnoab30BaTh CBOHCTBA KBAPATHON CETKU IS TOCTPOSHUSIPUTYD;
pa3duBaTh NPSIMOYTOJILHUK HA KBaJlpaThl, TPEYTOJIbLHUKH, COCTABJSTH
¢burypsl U3 KBagpaToB U MPSIMOYTOJBHUKOB U HAXOAUTh UX IUIOIIAb,
pa3buBaTh GUTypHI HA MPSIMOYTOJBHUKH M KBaPAThl U HAXOAUTDH UX
MJIOLIAMb.

BeipakaTe BeIMYMHY IUIOIIAAN B PA3JIUYHBIX €IMHULAXU3MEPEHUS
METPUYECKON CUCTEMBI MEp, MOHMMATH H HCMOJIb30BATH 3ABUCHMOCTH
MEXAY METPUYECKUMU €IMHULAMU U3MEPEHUS MIIOLAH.




3HaKOMHTBCSI ¢ IpUMepaMH NPUMEHEeHHs! MIJIOLIaId U IepUMeTpa B
IpakTHYeCKUX cutyauusx. Pemars 3agauun

U3 peajibHOM )KU3HU, MPeAaraTb U 00CyKAaTh Pa3JIu4HbIeCoco0bl
peleHus 3ana4y

JlecaTuaHble 1poOH
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JecsTuuHas 3amuch
npobeii. CpaBHeHME

IECATUYHBIX APOOEH.

HencTeus

C NeCATUIHBIMU
apoOsiMu.
Oxpyrnenue
JECSITUYHBIX
apobeid.

Pemenue TeKCTOBBIX
3a1a4, CoAepIKalInx
apobu. OCHOBHBIE
3a1a4u Ha apobu

IpeacraBasaTh necATUIHYIO IPOOb B BIIE OOBIKHOBEHHOW, YHTATH H
3aMHCBHIBATH, CPABHUBATH JACCATUYHbIE APOOH, MPeAIaraTh,
000CHOBBIBATb U 00CY’KIATH CNOCO0BI YIIOPSAOUNBAHUS JECITUUHBIX
apobeid.

N300paxkaTh necsaTuyHble APOOU TOUKAMH Ha KOOPIUHATHOHIIPSMOM.
BuiBAATH CX0ACTBA M PA3JIMYHUS IPABUIT apUPMETHUECKUXASHCTBUN C
HATYPaJbHBIMH YHCIAMU U TECITHUYHBIMU APOOSMH, OOBSICHSTD HX.
BeimonHaTs  apudpmerndeckne AEHCTBUS € AECATUYHBIMH
apoOsMU; BBIMOJHATH TPHKHAKY W OLEHKY pe3ysbTara
BBIYMCIICHU.

IIpumensTe cBoiicTBa apudmeTnuecknx IeHCTBUN IS
pauMoHaNU3aLUN BBIYUCICHUI.

IlpumMeHsiTb NpaBHIO  OKPYIJIEHHUS]  JECATHUYHBIX  IpOOEH.
IIpoBoauTh HCCJIEA0BAHUS CBOWMCTB IECATUYHBIX IpoOeit, onupasich
HA YHUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C MTOMOIIBIO KOMITBIOTEPA), BBIABHTATH THIOTE3bI

NPUBONUTE UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS

0 Ipo0siX, NPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3BIBAHUS U OTPULIAHUS BbICKAa3bIBAHUI.




PemaTe TeKCTOBBIC 3a/1a4H, COAEpIKaLINE IPOOHBIE TaHHbIE, HHA
HAXO)KICHNUE YaCTH LIEJIOTO M LEJIOTO IO €T YaCTH, BHIABJIATH HX
CXO/CTBA H PA3JIHYHSL.

MoaenupoBaTh X0/ pEIIEHUs 33Ja41 C IOMOIIBIO PUCYHKA,CXEMBI,
tabnuiel. [IpuBOaAUTE, pa30UPaTh, OLEHUBATH PA3JINYHBIC PELICHMUS,
3aIHUCH PEIIeHNH TeKCTOBBIX 3a7a4.

OnepupoBaTth TpOOHBIMU YHCIAMH B PEATBHBIX JKU3HEHHBIXCUTYALUSX.
Kpurnyecku oneHUBATH NIOJYYESHHBINH PE3yJIbTAaT,0CYIIECTBIATD
CaMOKOHTPOJIb, IIPOBEPSIsi OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOIUTh OIINOKH.

3HAKOMHUTBCS ¢ HCTOPUEH Pa3BUTUS ApUPMETHKH

Harnsnnas reomerpust.
Tena u purypsis
MPOCTPAHCTBE

MHOrorpaHHuKH.
Nzobpakenue
MHOTOTPaHHUKOB.
Mopnenn
MPOCTPAHCTBEHHbIX
TeJL
IIpssmoyronpHbIi

napaienenunen, Kyo.

Pa3BépTku kyban
napasuleNenunena.
[IpakTrueckas pabora
«Pa3BépTka Kybay.
O0Obém ky0a,

Pacno3HaBaTh Ha YepTeKaX, pHCYHKAX, B OKPYKA0LIeMMHPe
HpﬂMOYFOJ'IbeIfI napajiCJICIuIeH, KY6, MHOTI'OrpaHHUKH, ONMHUCBHIBATD,
HCIOJIb3YA TCPMHHOJIOTHI0,0LIEHUBATH JIMHEUHbBIE pa3sMEPLL
IIpuBoauTs NpUMepBI OOBEKTOB PEANLHOTO MUPA, UMEIOIINX(PopMy
MHOTOTPaHHHKA, MPSIMOYTOJIbHOTO Mapajuiesienumnena, Kyoa.
N3o6paxaTs ky0 Ha kieTyaToii Oymare.

HccaenoBars cBoiicTBa Ky0a, MPSMOYTOJBHOIO Mapaieenunena,
MHOT'OIrPaHHUKOB, UCIIOJIb3Yys MOACIIH. PacnozHaBath H
H300pakaTh pa3BEPTKH KyOa u napauienenunena. MoaeaupoBaTb
KyO ¥ nmapauienenuneans Oymard v mpoYrx MaTepHasioB, 00bICHATH
€rocod MOJEeNIUPOBAaHMUSI.




MPsIMOYTOJIBHOTO
napauleIenunena

Haxoauts u3MepeHsi, BBIYHCJISTH IO b IOBEPXHOCTH;00bEM Ky0a,
NPSIMOYTOJIBHOTO MapaJUIeIIeHEAa; HCCAeA0BATH 3AaBHCHMOCTh
o0béma kyba oT JIuHBI ero pedpa, BLIABUIATH U 000CHOBBIBATH
rUNoTe3y.

Ha6uronaTh ¥ NpoBOANTH AHAJIOTMH MEXKIY MOHATHIMHUILIOLIAIH

1 00bEéMa, epUMeTPa U IJIOLIAAH TTOBEPXHOCTH.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

O MHOTOIPaHHUKAX, MPHBOAUTDH MPUMeEPbI U KOHTPIIPUMEPBI,

CTPOMTH BBICKA3BIBAHUS 1 OTPULIAHNUS BHICKA3bIBAHUI.

Pemate 3aga4M 13 peasbHON XKU3HU

[ToBTOpenue u odolmenne

10

IlosTOpeHnue
OCHOBHBIX HOHSITHUH
METO/IOB Kypca

5 kmacca, 00001menue
3HAHUH

BoruncasiTe 3HaueHus BbIpAXKEHUM, COJIEPIKALINX HAaTypasbHbIe YHCIa,
OOBIKHOBEHHBIE U IECATHYHBIE POOH, BBITOIHATE MPE0OPa3OBaAHMS
qHCe.

Bbi0upaTh cnocod cpaBHEHUs YHCE, BBIMUCIEHUH,

NPUMEHSTh CBOHCTBA apU(PMETHUECKIX ACHCTBUH IS
PaLMOHAIN3ALUH BBIYMCICHU.

OcymecTBASITE CAMOKOHTPOJIb BBIIOJHAEMbIX AEHCTBUN U
CaMOTIPOBEPKY pe3yJIbTaTa BBIYUCIECHUIM.

PemaTsb 3a5a4um 13 peaabHON KU3HU, NPUMEHSITh MaTeMATHYeCKHe
3HAHMSA [T PELICHUs 3a1a4 U3 APYTUXy4eOHbIX IPEIMETOB.

PemaTsb 3a1a4u pa3HBIMH CI0C00AMH, CPABHHBATH - CIIOCOOBI
peleHus 3a7a4, BbLIOHPATh PALHOHAJBHBINCIOC00

OBIIEE KOJIMYECTBO
UACOB I1O ITPOTPAMME

170




6 KJIACC

yucjaamMu. YnciaoBbie
BBIPAKESHHUSI, TTOPSIOK
JIEUCTBUH,
HCIIOJIb30BaHHE CKOOOK.
OxpyrneHue
HATYPAJIbHBIX YHCEJI.
Jlenutenu u KpaTHbIE
YUCJIa, HAMOOJIBIIHIA
o0wuii neauTeNns U
HaMMeHbIIee 00IIee
KpaTHoOe.

JenumoCTb CyMMBI U
MIPOU3BEICHUSI.
Henenue

¢ octaTKkoMm. Permnenue
TEKCTOBBIX3a1a4

HaumenoBanue pasaena Konnuectso OcHoBHOE OCHOBHBIE BHJIBI AESITEILHOCTH O0yHYaIOIINXCsl
(Temer) Kypca 4acoB coJiepkaHue
Hatypanbhele uncna 30 Apudpmernueckue BeinoaHATL apudgMeTHUECKHE JeHCTBHSI C MHOTO3HAYHBIMU
OEeNCTBUSA HaTypaJbHbIMU YHCJIaMU, HAXOAUTH 3HAYEHHS UNCJIOBbIX BbIPAKEHUH CO
C MHOTO3HaYHBIMHU ckoOkamu 1 0e3 CKOOOK; BBIYHCJISATH
HATYpaJbHbIMHU 3HAYeHHUSs BbIPAXKEHUHN, COepKAIUX CTENEHH.

BpINOIHATL NPUKUAKY H OLEHKY 3HAYEHUI YHMCIIOBBIX BBIPAXKEHUN,
NPHMEHATHb NPUEMBI IPOBEPKH pe3yibTata. Ucnosb3oBate npu
BBIYHCJIEHHSIX NIEPEMECTUTENBHOE U COYETATENIBLHOE CBOMCTBA CII0KEHUS
Y YMHOKEHHs1, PaCIpeneIUTEeIbHOE CBOMCTBO YMHOXEHUSI OTHOCUTEIBHO
CJIOJKEHUSI, CBOMCTBA apUPMETUIECKIX IEHCTBHA.

Hccnenosarb 4nCIOBbIE 3aKOHOMEPHOCTH, IPOBOAUTD YUCIIOBBIE
SKCIIEPUMEHTHI, BBIABUIATH U 000CHOBbLIBATHIHIIOTE3bI.
DopmMyanpoBaTH ONpeAeseHUsl ACTUTENs] U KPATHOTO, HAauOOJbIIEro
o01Iero AeIUTeNs U HAMMEHBIIEro 00IIEero KPaTHOro, MPOCTOTO U
COCTAaBHOT'O YHCEJ, UCIIOJIb30BATh STUIIOHATHSI [IPU PELIEHUH 3a7a4.
IIpuMeHsITH AIrOPUTMBI BBIUYHCIICHUS] HAUOOJBIIETO OOIIEroOfeuTeNs U
HAMMEHBLIETO O0IIero KpaTHOTO ABYX YHCEJ, aJrOPUTM Pa3JIoKEeHHUs
YHCJa HAa NPOCTBIE MHOXKUTEIH.

HccnenoBarh yCciaoBUs 1eIUMOCTY HA 4 U 6.

HccnenoBarts, 00cyxkaath, popMyIHpoBaTh U




000CHOBBIBATH BbIBO/] O YETHOCTU CyMMBI, IPOU3BEAEHUS : ABYX YETHBIX
4uCel], IBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOIO YUCEI.
Hccnenosars cBOMCTBA ASIUMOCTH CYMMBI U IPOU3BEACHUSYUCEL.
IIpuBoanTHL NpUMePHI YKCeN C 33aHHBIMU CBOWCTBAaMH,
PACNO3HABATH BepHbIe H HeBePHbIe YTBEPKIACHUS

O CBOMCTBAX YHCEJ, ONPOBEPraTh HEBEPHBIE YTBEPKIECHUSC
MOMOLIbIO KOHTPIIPUMEPOB.

KoHncTpyuposaTs MaTeMaTHUYecKHe NPeIJI0KeHH s

C TIOMOIIBIO CBSI30K «W», KHJIN», KECNH. .., TO...». Pemathb

TEKCTOBBIE 3a/1a4H, BKJIIOYAIOL1E TIOHATUS JETUMOCTH,
aprupMeTHIECKUM CIIOCOOOM, HCIIOIB30BaThIIEPEOOp BCEX
BO3MOJ)KHBIX BAPHAHTOB.

MopaeaupoBaTh X0 PELICHUS 3a4a41 C TOMOIIBIO PUCYHKA,CXEMBI,
TaOJINLIBL

IIpuBoanTh, pa3déupats, OLEHUBATH PA3JIMUHbIE PELIEHUS,3aTUCH
pelIeHnH TeKCTOBBIX 3a4a4.

Kpurnuyeckn oneHUBATH NOJTYYECHHBINH pPE3yJIbTaT, HAXOOUTHOIIUOKH,
OCYIIECTBJISITb CAMOKOHTPOJIb, IPOBEPsIsi OTBET

Ha COOTBETCTBHE YCJIOBUIO

Harnsinnas reomerpusi.
[Ipsimble HA MIOCKOCTH

IlepnennukynspHbie
IpsIMbIE.
[TapannenvHblie
IpsIMbIE.
Paccrosinne mexny

Pacno3zHaBaTte Ha 4epTekax, pUCYHKAX CIy4ad B3aUMHOIOPACIONIOXKEHUS
IBYX MPSIMBIX.

N300paxkaTh ¢ NOMOLIbIO YePTERHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOW U KJIeT4aTol Oymare Be epeceKaroUecsnpsMble, 1BE
napajuiebHble NPsMbIE, CTPOUTD MPSIMYIO,




IBYMsI TOUKaMH, MEPNECHINKYJSIPHYIO TaHHOM.

OT TOYKH 10 NPSMOH, IIpuBoauTL NpUMeEPHI NAPATUIETBHOCTU U NEPIEHAUKYISIPHOCTH

JUIMHA MapLIpyTa NPsIMBIX B IPOCTPAaHCTBE. Pacno3zHaBaTh B MHOTOyrOJIBHUKAX

Ha KBaJPaTHOU CETKe NepreHUKYIpHble UMapajuieibHble CTOpoHbL. M300pakaTh
MHOTOYTOJIbHUKH C NMapajuIebHbIMU, NEPIEHIUKYJIPHBIMU
CTOPOHAMH.

Haxozme PacCTOAHUE MEXKAY ABYMs TOUKAMU, OT TOYKH OO HpﬂMOI‘/'IJ
JAJINHY IYTHU Ha KBaI[paTHOfI CCTKE, B TOM HHUCJICUCIIONb3Ys L[I/I(I)pOBbIe

pecypcel




Jlpobu
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OObIkHOBEHHAas1 1poOb,
OCHOBHOE CBOMCTBO
apobu, CoKpaleHue
npobeii. CpaBHEHUE U
yHOPSAOYUBAHUE
apobeit.

Hecsituunblie Apodun
MeTpUYeCKasi CUCTEMa
Mep.
Apudpmernueckue
IeiCTBUS

¢ OOBIKHOBEHHBIMHHI
TNECATUYHBIMH
apoOsMu.
OtHowenue. [enenune
B JIJAHHOM

CpaBHHMBATB M YHOPAZ0YHBATH P00, BHIGHPATH COCO0
CpaBHEHWUsI APOOEii.

IpeacraBasaTh necsaTHUHBIE IPOOH B BUAEe OOBIKHOBEHHBIX Ipobei u
OOBIKHOBEHHBIE B BU/IE IECITHYHBIX, HCIOJIb30BATEIKBHBAJIEHTHBIE
NpeACTABJIEHHs TPOOHBIX YHCEN MPU UX CPABHEHHH, IPU BBIYHCICHHSX.
Hcnoab3oBath necaTudnble Ipodu Mpu npeodpa3oBaHUH BEJTUYHH B
METPUYECKON CUCTEME MED.

BeinoansaTe apudgMeTHYecKue AeHCTBUS

¢ OOBIKHOBEHHBIMU H AECATUYHBIMH APOOSMU.

BbruncasiTe 3Ha4eHUST BBIPAKEHUH, COEPKAINX OOBIKHOBEHHBIE U
necATUYHbIe IPOoOH, BBITIOIHITH peodpa3oBanHus 1podeii, BLIONpaTh
€noco0, NPUMeHATH CBOHCTBA apU(PMETHUECKUX NEHCTBHUH ISt
pauMOHANN3ALUUBBIYUCICHUN.

CocTaBasATh OTHOIICHUS U TPOTIOPLIUHI, HAXOAHTh

OTHOIIEHHE BEJINYHH, IeIUTh BEJINYHHY B JAHHOM




OTHOLICHUH.

Macmtad, mpomopIusi.

IlonsTHe mpoLeHTa.
Breruncienue
MPOLIEHTA

OT BEJIMYUHBI U
BEJIMYUHEI I10 €€
MPOLIEHTY.

Pemenne TeKCTOBBIX
3a7a4, COAepIKaInuX
apoOU M MPOLIEHTHI.
[IpakTrueckas padora
«OTHOLIEHHENJTUHBI
OKPYKHOCTH K €€
TUAMETPY»

OTHOLIEHHH.
Haxoauth 3KCIePUMEHTAJIBHBIM MY TEM OTHOIICHHUE TJTHHBIOKPYKHOCTH
K e€ nuamerpy.

HNuTepnpernpoBaTh MacTad Kak OTHOLICHHUE BEJIMYHUH, HAXOAUTH
MaciuTad 1miaHa, KapThl U BBIYUCIATH PACCTOSHHSL, UCTIONB3Ysl MaciuTad.
OO0BSICHATB, YTO TAKOE MPOLEHT, YIOTPEOIIATH 0OOPOTHI PEUHCO CIIOBOM
«TPOLEHT». BhIpaskaTh NMPOLEHTHI B IPO0sSX U APOOU B MPOLIEHTAX,
OTHOILIEHHE ABYX BEJMYUH B MPOLIEHTAX. BBIMMCAATH MPOLEHT OT YnCiIa U
YHCJIO 110 €r0 MPOLEHTY.

Oxpyrasite 1poOH U MPOLIEHTHI, HAXOAUTD MPHUOIIKEHUSTUCET.

Pemate 3aga4m Ha 4aCTH, IPOLIEHTHIL, IPOTIOPLIUH,

Ha HaXOXJeHHe 1poOH (IIPOLEHTA) OT BEJIMYHHBI U BETMYUHBIIO €&

apobu (mpoLeHTy), npodu (MPOLEHTA), KOTOPBIM COCTABIISIET OTHA
Benn4rHA OT Apyroi. IlpuBoanTh, pa3dupaTh, OLEHUBATH PA3ITUYHbIC
pELIeHHs], 3aMMUCH PEIIEHNH TEKCTOBBIX 3a/1a4.

N3Baexars nHdopmManuio u3 TabIUI U TUarpamm,

UHTEPIPETHPOBATH TAOIUYHBIE JAHHBIE, ONPEACTISTh

HauboJIbIIee U HANMEHbIIEe

U3 MPENICTABICHHBIX JaHHBIX

Harnsinnas reomerpusi.
Cummetpus

OceBas cuMmeTpusl.
LlenTpanpHas
CUMMETPHSI.

Pacno3HaBaTh Ha "yepTexax U U300paAKEHUSIX, H300PaKATBOT PYKH,
CTPOMTH C MIOMOLIBIO HHCTPYMEHTOB GUTYPY (OTPE30K, JIOMAHYIO,
TPEYrOJIbHUK, MPSIMOYTOJIbHHUK,




IToctpoenue
CUMMETPHYHBIX
¢uryp.
IIpakTuueckas
pabota «OceBast
CUMMETPHST.
Cummetpus

B IIPOCTPAHCTBE

OKPY’KHOCTB), CAMMETPUYHYIO JAHHOH OTHOCHTEIBHOMPSIMOM,
TOUKH.

HaxoanTh npuMepsl CHMMETPHUU B OKPYIKAFOIIEM MHPE.
MopaenupoBarhb 13 Oymaru ase GpUrypsl, CHMMETPUYHBIC
OTHOCHTEJILHO NPSIMOI; KOHCTPYHPOBATH FEOMETPUIECKIE
KOH(HUTypaunu, UCIIONb3ysi CBOHCTBO CHMMETPHH, B TOM YHCIIE C
TIOMOIIBIO IIU(POBBIX PECYPCOB.

HccnenoBary CBOICTBA H3yUEHHBIX (UIYp, CBsA3aHHBIE C
CUMMETpHEH,  HCIONB3ysl  SKCIEPUMEHT,  HaOIIOJeHHE,
MOJIETUPOBAHHE.

O0ocHoOBBIBATH, ONpPOBEpPraTb C IOMOILIBI0  KOHTPIPHUMEPOB
YTBEPIKIEHUS] O CHMMETPUH (Puryp

Bripaxxenust ¢ OykBamu

ITpumenenne OykB
IJIs1 3IUCH
MaTeMaTUYECKUX
BBIPAKEHUN U
MPENIOKECHU.
bykBseHHbIE
BBIPAXKEHUSI U
YHCIIOBbIE
MOJICTAHOBKH.
bykseHHbIe
PaBEHCTBA,
HaxXO0X/IeHHe
HEU3BECTHOTO

Hcnoab3oBaTh OyKBbI 111 0003HAYESHUS YHUCEI, TIPH 3aITUCH
MaTeMaTHYECKUX YTBEPKIACHHH, COCTABIATh OYKBEHHbIE BBIPAKESHHUS T10
YCJIOBHIO 3a1a4H.

HccaenoBaTh HECIOXKHBIE UUCIIOBbIE 3aKOHOMEPHOCTH, UCIIOIb30BATh
OYKBBI [T UX 3aITHACH.

BbruucasiTe 4nucioBoe 3HaueHe OyKBEHHOTO BBIPAYKEHUATIPH
3aJaHHBIX 3HAYEHUSX OYKB.

3anucbiBaTh (popMyJIBI: IIEpUMETPA U TUIOIIAIU IPSIMOYTOJIbHUKA,
KBaJpaTa; AJIMHbI OKPYKHOCTH, MJIOLIAIUKPYTa; BHIMOJHATH
BBIYHCJIEHHS TI0 5TUM (popmMysiam.

CocraBasatb (popmy.ibl, BbIpaXKarolie 3aBUCUMOCTH MEXIY
BEJIMUUHAMU. CKOPOCTb, BpPEMS, pPACCTOSIHUE, 1I€Ha, KOJIUYECTBO,
CTOMMOCTB, ITPOU3BOIUTENILHOCTD, BPEMsl, 00bEM




KOMITOHEHTA. paboThI; BHINOIHSTH BBIMUCIEHHS 110 3TUM popmysam. Haxoauts
DopMy bl HEM3BECTHBIH KOMIIOHEHT apU(PMETUIECKOTOAEHCTBUS
Harnsnnas reomerpust. 14 YeTpIpEXYyroybHUK, N300paxkaTh Ha HEJTMHOBAHHOM U KyleT4aTON Oymarec
Durypsl Ha IOCKOCTH MPUMEPHI HCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJBbHUKOB. YETBIPEXYTONBHUKHU C 33JaHHBIMU CBONCTBAMH:
IIpsAMOYTONBHUK, C NmapaJyIeNbHbIMU, IEPIEHAUKYISIPHBIMY, PABHBIMU

KBaJApaT: CBONCTBA
CTOpOH, YIJIOB,
IUaroHauen.
Hsmepenue yrios.
Bunel
TPEYTrOJIbHUKOB.
Ilepumerp
MHOT'OyTOJIbHUKA.
[Tnomane Gurypsr
DopMy bl IEPUMETPA U
i (1160 074
NPSIMOYTOJIbHUKA.
[Mpubmmwkénnoe
WU3MEpEeHHeE IIIOAaan
buryp.
[IpakTuueckas

CTOPOHAMH, TPSIMBIMH yTJIAMHU H ApP., PABHOOEAPEHHBIN
TpeyronpHUK. [Ipeasarars u 00cy:Ka1aTh CIOCOOBI,

AJNrOPUTMBbI [IOCTPOEHUSI.

HccnenoBarhb, NCNONB3YsI SKCIIEPUMEHT, HAOIIOIEHUE,
MOJIEINPOBaHHUE, CBOHCTBA MPSIMOYTOJIbHUKA, KBaIpaTa, pa30nuBaTh Ha
TpeyrojpHUKU. O00CHOBBIBATH, ONPOBEPraThC IIOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS

O IIPSIMOYTOJIbHUKE, KBaJlpaTe, paclo3HABATH BEPHbIE HHEBEPHbIE
YTBEPKAEHUS.

N3mepsaTH U CTPOUTB C TOMOIIBIO TPAHCIIOPTHUPA YTJIbL,B TOM

4lClie B MHOTOYTOJIbHUKE, CPABHUBATD YIUIbI,

PACMO3HABATH OCTpBIE, IPSIMbIE, TYTIbIE, PA3BEPHYTHIE YIJIbL.
Pacno3HaBaTh, H300pamaTh OCTPOYTOJIbHBIHN, PSMO- YTOJNbHBIH,
TYMOYTOJIbHBIH, PaBHOOEIPEHHBIH, PABHOCTOPOHHUH TPEYTOJIbHUKH.
BbruncasiTe nepuMeTp MHOTOYTOJIbHHUKA, TUIOMAAbMHOIOYTOJIbHUKA
pa3OueHneM Ha MpsIMOYTOJIbHHUKH,




pabota «Ilnomans
Kpyra»

Ha paBHbIE QUTYPBI, UCTIONB30BATh METPHUYECKUE €IUHULIBIN3MEPEHUS
JUJTMHBI U TJIOLIA/H.

Hcnoab3oBaths npudIMKEéHHOE H3MepPeHHe JJIMH U IUIoIael Ha
KJIeT4aTol Oymare, MpuOIIKEHHOE N3MEPEHUEITHBI OKPYKHOCTH,
IJIOLIAIU Kpyra

[TonoXKUTENBHBIE U

OTPULATEIIbHBIC YHUCJIA
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Ienbie yucna.
Moaynb uucia,
reoMeTpruYecKast
WHTePIpEeTaALHS
MonyJsi. Yucnossle
MTPOMEKYTKH.
IMonoxxutenbHbIE U
OTPULIATEJIbHBIE
yucna. CpaBHeHHE
TIOJIO’KUTETHHBIX U
OTPULIATEJIbHBIX
YHUCEL.
Apudpmernueckue
NENCTBUSA

C IIOJIOKHUTECJIbHBIMU U

OTpULATCIIbHBIMU
YHUCJIaAMU.

Pemenue TEKCTOBBIX

3agav

IIpuBoaAuTH NpUMeEPBI UCNOJb30BAHUS B PEAIBHOMN JKU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIBHBIX YUCE.

H300paxkaTh LienbIe YUCTIA, TOJOKUTENIbHBIE U OTPULIATEIbHBIC
YHCJIa TOYKAMHU Ha YUCJIOBOH MPSIMOI, HCMOJIb30BATh YUCIOBYIO
NPsIMYIO 111 cpaBHeHUs ynces. IlpumMeHsaTh npaBuiia CpaBHEHUS
YHOPSIAOYMBATH LIEJbICUNCIIA;, HAXOAUTH MOJYJIb YUCA.
®opMyIHPOBATH NPABUJIA BLIYUCIEHHUS C MTOJOKUTEIbHBIMUT
OTPULATEIbHBIMU YUCJIAMU, HAXOAUTh 3HAYEHUSI YUCIIOBBIX
BBIPAKEHUI, COAEPIKALUX AECHCTBUS

C MOJIOKUTEJIbHBIMU U OTPULIATEIbHBIMU YUCIAMHU.

IIpumeHSITH CBOMCTBA CIIOKEHUS U YMHOXKEHUS IS
npeoOpa3oBaHus CYMM U TTPOU3BENCHUN

2




[IpencraBneHne naHHBIX

IIpssmoyronbHas
CHUCTEMA KOOPANHATHA
TIJIOCKOCTH.
Koopaunats! ToukrnHa
IJIOCKOCTH, adciucca
U OpAWHATA.
Cronbuateie u
KPYTOBbIE
aUarpamMMBbL.
[IpakTrueckas padora
«IIoctpoenue
auarpammy.

Peinenne TeKCTOBBIX
3a7a4, COepPIKAIINX
TaHHBIE,
MPENCTABICHHBIC

B TaOJULIaX U HA
auarpammax

OO0BsICHATHL U WIJIIOCTPHPOBATH NMOHSITHE NTPSIMOYTOJILHONCUCTEMBI
KOOPJAMHAT Ha MJIOCKOCTH, UCIOJIB30BaTh TEPMHUHOJIOTHIO, CTPOUTDH HA
KOOPJMHATHOH MJIOCKOCTH TOYKH U (PUTYPHI MO 3aJaHHBIM
KOOPAMHATAM, HAXOAHTb KOOPAUHATEI TOYEK.

Yurarh cronduaThie M KPYrOBbIe AHArpaMMbl; HHTEPNPETHPOBATH
TaHHBIE, CTPOUTH CTONOYaThIe ArarpaMMel. Mcnoab30BaTh
uH(pOpPMALHIO, IPEACTABICHHYIO B TA0INLIAX, HA AUArpaMMaXx JJIs
PELICHUATEKCTOBBIX 3a4a4 U 3a/1a4 U3 PeajbHON JKU3HU




Harnsnnas reomerpusi.
Durypsl B IPOCTPAHCTBE

IIpssmoyronbpHbIiA
napajenenumnes,
KyO, mpu3ma,
nupamMmuna, KOHyC,
LWTHHJIP, [Iap U
cepa.
Hzobpakenne

Pacno3HaBaTh Ha YepTeKax, PUCYHKAX, OMHCHIBATH MTUPAMHULTY,
npU3MY, IFUIMHAP, KOHYC, IIap, H300paskaTh UX OT PYKH,
MOEJTUPOBATH 13 OyMaru, MiacTHInHA, MpoBojiokuu ap. [lpuBoauTs
npuMepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA, AMEIOIIHUX (POPMBI
HA3BAHHBIX TEI.

Ncnoab30BaTh TEPMHHOJIOTHIO: BEPIINHA, PeOPO, IPaHb,0OCHOBAHUE,
BBICOTA, PAANYC U IUAMETP, Pa3BEPTKA.




POCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3sBEPTOK
MHOTOTPaHHHKOB,
LIMJIMHIPA U KOHYCA.
[IpakTrueckas padora
«Cosnanue moneneit
MPOCTPAHCTBEHHBIX
buryp».

IMousitue 00BEMA;
eIUHHLIBI U3MEPEHUS
o0béma. O0BEM
IPSIMOYTOJIbHOTO
napasuieNienuneaa,
Ky0a, popmynbl 06péMa

N3y4aTh, NCTIONB3YsI SKCIEPUMEHT, HAOJIFOICHNE, U3MEPEHNE,
MOJEJIUPOBAHUE, B TOM YHCJIE KOMIIBIOTEPHOE, U OIMUCBIBATEL CBOMCTBA
HA3BaHHBIX TEJ, BBISIBJSTE CXOACTBA H

PA3IHYHUS. MEXIY NUPAMUION U IPU3MOH; MEXAY

LUJIUHAPOM, KOHYCOM U IIapOM.

Pacno3naBaTh pa3BEépTKH napajuienenunena, Kyoa, mpu3Mbl, TUPaAMHIEL,
KOHyCa, NWINHPA, KOHCTPYHPOBATEL JAHHBIE Tea U3 PA3BEPTOK,
CO3/1aBaTh UX MOAECIIN.

Co3aaBaTh Mo eIH IPOCTPAHCTBEHHBIX UTYp (M3 OyMaru, MpOBOJIOKH,
TUTACTUJINHA U JIP. )

N3mepsaiTe HA MOaesIX: JITHHBI p€Oep MHOTOTPAaHHUKOB, THAMETP IIapa.
BeiBoauts gopmysry o0bEéMa MpsIMOYTOJIBHOTO

napajuleIenunea.

Boruucaste no gopmynam: o0bEM MPSIMOYTOIBHOTO MAPAILICISTIHITENAA,
Ky0a; NCIONb30BaTh €AUHHULBI U3MEPEHUAO0BEMA;, BBIYUCIATH O0BEMBI
TeJI, COCTaBJIEHHBIX 13 KyOOB, MapaJlIeIeuIe OB, pelaTh 3a4a4H C
peanbHBIMU JAHHBIMU

[ToeTOpeHue, obodIIeHme,
cCUCTeMaTUu3aL st
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IToBTOpEHNE OCHOBHBIX
HOHSITUIU METOIIOB
KypCOB 5H 6 KJ1acCOB,
obobmenne u
CHUCTEMaTH3AIUS
3HAaHUI

BeraucasTe 3Ha4eHUs BBIPAKEHUM, COACPIKALINX HATYPaJIbHBIE,
LIeJTbIE, TTOJIOKUTENbHBIE U OTPULIATEIbHBIEUNCIIa, OOBIKHOBEHHBIE
U IECSITHYHBIE IPOOH, BBIMOIHATHIPEOOPA30BAHUS YHUCEI U
BBIPAKCHUI.

Bei0upaTs cnocod cpaBHEHUs YHCE, BBIYUCIECHUH,

NPUMEHSITh CBOHCTBA apU(PMETHUECKIX ACHCTBUH IS
PaLMOHAIN3ALUH BEIYMCICHUN.




PemaTnb 3a5a4uM 13 peaabHON KU3HU, NPUMEHSITh MaTeMATHYeCKHe
3HAHHUS IS peLeHNus 3a1a4 U3 IPYTUXIPEAMETOB.

PemaTh 3a7a4u pasHbIMH CI0CO0aAMH, CPABHUBATh,BLIOHPATH
CMOCO0OBI PEIICHUS 3a/1a4H.

OcymecTBASITE CAMOKOHTPOJIb BBIIOJIHAEMbIX A€HCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BbIYMCIEHUN

OBIIEE KOJIMYECTBO
UACOB I10 ITPOTPAMME
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PABOYAA ITPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA» B 7-10 KTACCAX

MNOSAICHUTEJBbHAS 3AIIUCKA

Anrebpa sBIsieTCSs ONHMM H3 OIIOPHBIX KypPCOB OCHOBHOrO oOmero o0pa3oBaHMs OHa
obecrieunBaeT M3y4eHHE APYTHX MUCIMILIMH, KaK €CTECTBEHHO-HAYYHOrO, TaK W T'yYMaHHUTAPHOTO
LIUKJIOB, €€ OCBO€HHE HEOOXOAMMO Il MPOAOJUKEHHUs] OOpa3oBaHUS MUB  TOBCEAHEBHOH  JKHM3HH.
PazButie y  OOydYamOIUXCs  HAYYHbIX  MPENCTABIEHHN O MPOMCXOKIEHHH U CYIIHOCTH
anredpandecKkux adCTpaKIMid, COco0e OTPaKEHUSI MATEMAaTUYECKON HAayKOH SIBJICHHI U TIPOLIECCOB B
npupone U oOLIeCTBe, POIM MATEMATUYECKOTO MOJCTUPOBAHHS B HAYYHOM MO3HAHUU M B MPAKTHKE
CrocoOCTBYeT (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUST M KAYECTB MBIIUIEHHS, HEOOXOMUMBIX
U afanTaldd B COBpeMeHHOM IudpoBoMm obmectse. Msydenne anreOpbl oOecrieunBaeT pa3BUTHE
yMeHUs1 HaON0aTh, CPaBHUBATh, HAXOIHTb 3aKOHOMEPHOCTH, TPeOYyeT KPUTUYHOCTH MBbIIIIEHHS,
CMOCOOHOCTH  apryMEHTUPOBaHHO OOOCHOBBIBATH CBOH JEWCTBUSI W BBIBOABL, (OpMyIHPOBATH
yrBepkaeHusi. OcBoeHme Kypca anreOpbl oOOeCHeurMBaeT pa3BUTHE JIOTHYECKOTO  MBIILICHHUS
O0y4aroIuXCsi: OHH KCIOJB3YIOT NENyKTHBHBbIE W WHAYKTHBHBIE PACCyXkaeHusi, 0000meHHe u
KOHKpeTu3anuio, abcrparupoBanue u anajoruto. OOyueHue anrebpe mpenmnosiaraeT 3HAYUTETbHBIN
00BEM CAMOCTOSITENTBHON NIEATENbHOCTH O0YYarOIIUXCs, MOITOMY CaAMOCTOATENIBHOE peIleHUe 3amad
SIBJISIETCS] peaii3alueil [esiTeIbHOCTHOTO MPUHLIKITA O0yYeHHSs.

B crpykrype mporpammsl yueOHOro Kypca «AnreOpa» s OCHOBHOTO o0mero oOpa3oBaHuUs
OCHOBHO€ MECTO 3aHHUMAKOT COAEPKATEIbHO-METOJUYECKUE JINHUH:

«Yucia v BeIMUCIEHU Y, «ANreOpanveckre BbIpakeHus», « Y paBHEHUS U HEPABEHCTBAY,

«@ynkuum». Kaxnas u3 53TUX  COOEPKATEIbHO-METOAMYECKUX  JIMHUM  pa3BHBAeTCS Ha
NPOTSDKEHUH TPEX JIET U3yUEHHs Kypca, B3aUMOJIEHCTBYS C IPYTMMHU €ro JUHUAMU. B xone u3ydenwus
yueOHOro Kypca OOy4arommuMcsli MPUXOOMTCS JIOTHYECKH PacCyKIaTh, UCIOJIb30BATH TEOPETHKO-
MHOKECTBEHHBIN SI3bIK. B CB3M C 3THUM B mporpammy y4eOHOro Kypca «Ajredpa» BKIFOUEHBI
HEKOTOpbIE OCHOBBI JIOTHKH, MPEICTABIECHHbIE BO BCEX OCHOBHBIX pa3JeiaX MaTeMaTH4eCKOro
o0pa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAACHHIO OOYYAIOLUIUMHCS OCHOB  YHHBEPCAJIBHOTO
MaTeMaTH4eckoro si3bika. CopepkaTeNbHOH W CTPYKTYpPHOH OCOOEHHOCTBIO y4eOHOro Kypca
«AnreOpay sIBIISIETCSEr0 HHTETPUPOBAHHBIN XapaKTep.

Conepsxanrie nmuHUH «YuCaa ¥ BBIMHCICHUS» CIYKAT OCHOBOW il NAJbHEUIIEro H3ydeHWUsI
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHUIO y OOYHAIOMIMXCS JIOTMYECKOTO MBbILUIEHHS, (hOPMHUPOBAHHIO
YMEHUSI MTOJIb30BAThCs aJITOPUTMAMH, a TAK:Ke TPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX
I TIOBCEIHEBHOW JKM3HU. Pa3BUTHE MOHATHS O YHCJIE HAa YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUsi CBA3aHO C pAlMOHAIBHBIMH W HPPALMOHAIBHBIME YHCIaMH, (HOPMUPOBAHHEM
NPEACTaBJICHUN O MAEeMCTBUTEIbPHOM  4MCle.  3aBeplieHHe  OCBOEHHMS  YMCIOBOW  JIMHUU
OTHECEHOK CpemHeMy 001emMy 00pa3oBaHHIO.



Conepxanne nByX anreOpamdecKux JTHHHHA — «AnreOpanydeckue BbIPAKEHUS» U
«YpaBHEHHST M HEPABEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHMIO y OOYHAIOIIMUXCS MAaTEMaTHYECKOTrO
amnrapara, HeOOXOIUMOIO MJisl peIleHHs 3a7ad MaTeMaTHKH, CMEXHBIX NMPEAMETOB U MPAKTHKO-
OpPHUEHTHPOBaHHBIX 3amady. Ha ypoBHe ocHOBHOro oobmero o0pa3oBaHus yueOHBI MaTepual
IPYIITUPYETCS BOKPYT PALMOHANBHBIX BbIpaXKeHUH. AnreOpa IEMOHCTPUPYET 3HAYEHHE MAaTEMaTHUKU
KaK SI3bIKa JJISI TIOCTPOSHHSI MAaTeMaTHYECKUX MOJEJEH, OMUCAHMsI MPOLECCOB U SIBJICHUH peabHOTO
mupa. B 3agaunm oOyueHust anreOpe BXOOAT Takke [MajbHEHINEE pa3BUTHE AITOPUTMUYECKOTO
MBILUIEHHS], HEOOXOAUMOrO, B YaCTHOCTH, JJIsl OCBOCHUS Kypca MH(POPMATHKH, W OBJIA/ICHHE HABBIKAMHU
NeNyKTUBHBIX paccyxnenuil. I[IpeoOpazoBaHue CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO
BOOOpaKeHUs, CTOCOOHOCTEH K MATEMaTHIECKOMY TBOPUECTBY.

Conepxanrie (QyHKLMOHATBHO-TPAaQUUECKON JIMHUM HAIEICHO Ha TMOJIydYeHHE OOYYarolUMUCS
3HaHUN O (YHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOMAENH Uil OMUCAHUS U UCCIIeIOBAHUS
pPa3sHOOOpPa3HBIX MPOIECCOB U sIBJIEHUH B mpupone u odbmecTtre. M3ydeHne matepuana CriocoOCTBYeT
Pa3BUTHIO y OOYYAIOIIMXCS YMEHHsI HCIOJIb30BATh PA3JMYHBIC BBIPA3UTEIbHBIE CPENCTBA S3BIKA
MaTeMaTHKH — CJIOBECHBIC, CHUMBOJIMUECKHE, rpadudeckne, BHOCHT BKJIaa B (popmupoBaHue
NPEACTABICHHUH O POJIMMATEMATHKY B PA3BUTHUH LIMBIIIU3ALNH U KYJIBTYPBI.

CornacHo yuebHomy 1utaHy B 7—10 kiaccax usydaercss yueOHBIH Kypc «Anredpay», KOTOPBIA
BKJIFOYAET CJIEAYIOLINEe OCHOBHBIE pasaesnbl copepikanus: «Hucna u BeIMUCIEHUs», «Anredpanyueckne
BBIPAXKEHUS», «YPABHEHUS U HEPABEHCTBAY,

«DyHKLUNY.
OOmmee uncao0  4acoB JJIs M3y4eHus: yaeOHOro Kypea «Anredpa», — 374 4daca: B 7 kiacce — 102
yaca (3 4waca B Hemeno), B 8 kiacce — @ 4acos (2 yaca B Heento), B 9 kjacce — & dacos (2 yaca B
Henento), B 10 kmacce —136 yaca (4 4aca B HEeIO).

COJEP)XAHUE OBYUYEHUA7

KJACC

Yucaa v BBIYHCICHHUS

JlpoOu OOBIKHOBEHHBIE U JECATHUYHBIC, TIEPEXON OT OAHOH (OpPMBI 3amuch ApoOeil K Apyroi.
[TonsiTE palMOHATBPHOTO YHCJA, 3alUCh, CPABHEHUE, YIMOPSAOYMBAHUE PALMOHANBHBIX YHCEI.
Apudmerndeckne NeHCTBHS C pallMOHAIBHBIMU YMCIaMu. Perenne 3amad U3 peasbHONW NMPaKTUKU Ha
4acTH, Ha APOOH.

Crenenp ¢ HaTypaJIbHBIM TOKa3aTeJIeM: ONpeneeHne, npeodpa3oBaHue BEIPAKEHHH HA OCHOBE
OTIpPeNeNIeHNs, 3aMUCh OONbIINX yncen. [IpoLeHThl, 3amuch MPOIIEHTOB B BHAE ApoOU U ApoOH B BHUIE
NPOIEHTOB. TP OCHOBHBIE 3aJa4H HAIPOLIEHTHI, PEIICHUE 3a1a9 U3 PEaTbHON MPAKTUKH.

[IprMeHeHne MPU3HAKOB AETUMOCTH, Pa3JIO’KEHHE HA MHOKUTENIN HATYPAJIbHBIX YHCE.

PeanpHble 3aBHCMMOCTH, B TOM 4YHCIe TpsMas ©  oOpaTHas MPOMOPLHOHAIBHOCTH.



Anredpanyeckue BbIpaKeHHs

Ilepemennble, 4YHUCIOBOE 3HAYEHUE BBIPAXKEHHUs C NEpeMeHHOW. JlomyCcTuMble 3HA4YEeHUs
nepeMeHHbIX. [IpeacraBnerne 3aBUCUMOCTH MEXIy BENMYMHAMH B BHIE (opMyibl. Brerancnenus mo
dopmynam. [IpeobpazoBanrne OyKBEHHBIX BBIPAKEHHI, TOXKIECTBEHHO PABHBIE BBIPAXKEHUS, MPABUIIA
npeoOpa3oBaHUsl CYMM W TPOU3BEACHUH, MpaBUJa PACKPBITUS CKOOOK M TNPHUBENEHHs NMOAOOHBIX
CJIAraeMbIX.

CBolicTBa CTENEHU C HaTypalbHbIM MIOKa3aTENEM.

OpHounenbl u MHorowileHol. CteneHb MHorowieHa. CojkeHue, BBIUUTAHUE, YMHOXKEHUE
MHOrowieHoB. DOpMyJibl COKPAIIEHHOTO YMHOXKEHHUS. KBaApaT CyMMBbI M KBaapar pPa3HOCTH.
@opMmysa pa3sHOCTU KBaApPaToB. PasiokeHHe MHOrO4YIEHOB Ha MHOKHUTENH.

YpaBHeHUS H HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHUS, TIpaBHJia TNPEoOpa3OBaHMs ypPaBHEHHs, PaBHOCHIBHOCTH
YPaBHEHHUH.

JluneliHOEe ypaBHEHHME C OAHOW MEPEMEHHOM, YHMCJIO KOPHEW JIMHEWHOIO YPaBHEHMs, pELICHUE
JIuHeNHbIX ypaBHeHHIl. CocTaBlieHHEe YpaBHEHUI IO YCJIOBHIO 3afaul. PeleHne TEKCTOBBIX 3aad C
MOMOILBIO YPABHEHUH.

JluneliHoe ypaBHEHHE C ABYMsl NepeMeHHbIMH M ero rpadpuk. Cucrema ABYX JMHEHHBIX
ypaBHEHUI ¢ IByMsI NepeMeHHbIMU. Perenne cucreM ypaBHEHHH CcIOCOOOMOACTaHOBKHU. [Iprmepsl
peLIeHns] TEKCTOBBIX 3a/1a4 C TOMOLIBK) CUCTEM YPaBHEHUH.

DyHKIUH

Koopaunara touku Ha mpsmoi. Uucnosble npoMexyTku. PaccTosiHHe Mexay ABYMs TOUYKaMU
KOOPAMHATHOU MPSMOH.

[IpsimoyronpHast cucrema koopauHar, ocu Ox u (Jy. Alcuucca W OpauHATa TOYKH Ha
KOOpAMHATHOH 1utockocTH. IIpumeps! rpadukos, 3agannbix popmynaamu. UteHne rpadukoB peasbHbIX
3asucumocteil. [lonsatue pynkuuu. I'padpuk Qynkuun. Cpolicta (pyHkumid. JlnaeliHas QyHKuums, eé
rpaduk. ['paduk pynkuum y = |x|. I'paduyeckoe pemeHue TUHEHHBIX YPAaBHEHUH U CHCTEM JTHHEIHBIX
YPaBHEHHUH.

8 KJIACC
Yucsa 1 BBIYHCIEHUS

Ksanpatubnii kopeHb u3 uucna. llonsatue o0 wuppanuoHanbHOM uwucne. JlecATudHble
npuOIMKeHNsT HMppalMoOHANbHBIX uuces. CBoiicTBa apu(pMETHUECKHX KBaApPaTHBIX KOPHEH M HX
NpUMEHEHHEe K MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIMUCICHUSIM. [leficTBUTENbHbIE YnCIa.

Crenens c LiebIM MOKa3aTeneM 1 e€ cBoiicTBa. CTaHAapTHAs 3allUCh YHCIA.

Anredpanyeckue BbIpaKeHHs

KBanparHelil TpExXdIieH, pa3joKeHne KBaIPaTHOTO TPEXWIEHA HA MHOKUTENN. Anredpandeckast

npobs. OCHOBHOE CBOWCTBO anredpandeckoii npodbu. CrnoxkeHue,

BbIUMTAHHE, YMHOXXEHHE, AeNieHHe anreOpandecknx npoOeil. PalmoHanbHbIE BBIPAKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHUsI H HEPAaBeHCTBA

KsanpatHoe ypaBHeHue, GopMmynia KOpHeH KBaapaTHOroO ypaBHeHus. Teopema Buera. Pemenne
ypaBHEHUH, CBOAALINXCS K JUHEHHBIM M KBagpaTHbIM. lIpocrelimme npoOHO-panioHaNIbHBIE
YPaBHEHHSI.

I'paduueckas uHTEpripeTanysi ypaBHEHUH C IBYMs INEPEMEHHbBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUH C [ByMsl NepeMeHHbIMU. lIpumMephl peleHus CUCTEM HEIMHEHHBIX YPABHEHUNW C IBYMs
MEPEMEHHBIMU.

Petnenue TekCTOBBIX 3a7a4 anreOpandeckiuM CrocoOoM.

Hucrnosele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OnHON nepeMeHHONW. PaBHOCUIBHOCTD
HepaBeHCTB. JInHeliHble HepaBeHCTBa C OJJHOH nepeMeHHON. CUCTeMbIIINHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM.

DOyHKIUH

ITonsitne pynkumu. OOnmacTh ompeneneHuss U MHOXKECTBO 3HAYEHUH (YHKIHH.

Crniocobs1 3amanust QyHKIHA.



I'paduk Pynkumu. Urenne coiictB pyHkiun no e€ rpaduxy. [Ipumeprr rpadukos pyHKUHIA,
OTPaXKAIOILINX PEAIbHbIE TIPOLIECCHI.

@DyHKINH, OMUCHIBAIOIINE MPSMYIO0 U 0OPaTHYIO MPOIMOPLMOHAIBHBIE 3aBHCUMOCTH, UX IpadUKH.
Oyukumn y = X%, y = x°, ¥ =\x, y=|x|. Tpadudeckoe peieHne ypaBHEHIiT I CHCTEM yPaBHEHHIA.

9 KJIACC
Yucyia 1 BLIYHCJIEHUS

PannoHanbHBIE YHCNA, UPPALMOHANIbHBIE YHCIIA, KOHEUHbIE U OECKOHEUHBIC TECATUYHBIE APOOH.
MHOXKeCTBO AEUCTBUTEIBHBIX YHUCEN, NEHCTBUTENbHBIC YHCIA KAaK OECKOHEUHbIE NECSTHYHbIE TPOOH.
B3auMHO OHO3HAYHOE COOTBETCTBHUE MEKAY MHOJKECTBOM JI€MCTBUTENBHBIX YHCENT U KOOPAUHATHOU

MPSIMOM.

CpaBHeHue NEeNCTBUTENbHBIX qucel, apupMeTHIecKue NeNcTBUs C
NeNCTBUTENbHBIMU YHCIIaMU.

Pasmepsl 00BEKTOB OKpYKaroI1ero MHpa, IJIUTENIBHOCTD NpPOLIECCOB B

OKPY’KaIOIleM MUPE.

[MpnbmrkéHHoe 3HaUSHNE BEIMYUHBI, TOYHOCTh npudmkenus. Okpyriaenue uncen. Ilpukunka
Y OLIEHKA PEe3yJIbTaTOB BBIUUCICHUI.
YpaBHEHHUS M HEPABEHCTBA

JIuneiinoe ypasHeHue. PelneHne ypaBHEHMH, CBOASIIMXCS K JHMHEMHBIM. KBaapaTHoe

ypaBHeHHUe. PelneHue ypaBHEHM, CBOASLIMXCS K KBAAPaTHBIM.
buksagpatHoe ypaBHeHMe. IIpuMmepel pelleHHs ypaBHEHUN TPETbeH W YETBEPTOM CTENEHEH
Pa3N0oKeHUEM HA MHOXKUTEIIH.

Pemenue npoOHO-palMOHABHBIX ypaBHEHHU. PeleHre TeKCTOBBIX 3ajad ajiredpandecKum
METOAOM.

YpaBHeHUE ¢ ABYMs IEPEMEHHBIMH H €ro rpaduk. Pemmenne cucreM AByX JTUHEHHBIX ypaBHEHHI
C IByMsl IEPEMEHHBbIMU. PeleHne cuctem AByX ypaBHEHHUH, OOHO M3 KOTOPBIX JIMHEHHOE, a APyroe —
BTOpOIi creneHu. I padrueckast HHTEpIpeTalus CHCTEMbl YPABHEHUH C IBYMS IEPEMEHHBIMHL.

Pemmenne TeKCTOBBIX 3amad  ajnreOpamuecKuM  CIIOCOOOM.

Yucnosble HEPABEHCTBA U UX CBOWUCTBA.

Pemenne JsMHENWHBIX HEPABEeHCTB C OJHOH nepeMeHHOH. PemeHwe cucrem JHHEHMHBIX
HEpaBEHCTB C OAHOH mnepeMeHHOH. KBanparaele HepaBeHcTBa. [ 'paduueckas uHTEpHpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JBYMs [IE€PEMEHHbBIMU.

10 KJACC
DyHKIUH

Ksanparuunas ¢pynkuus, e€ rpadux u coiicta. [lapabona, koopAUHATEI BEPIIUHBINAPAOOIBI, OCh
CUMMETPHHU MapadoIIbl.

I'padukn pynxuuit:. y= £x, y= £x+b, y= k, y=x,y=1x, y=lx|
x

U UX CBOWCTBA.
YucsioBble NOCAEA0BATEIBHOCTH H IPOTPECCHH

[lonsTre YHUCIOBON TMOCHEIOBATEIPHOCTH. 3aJaHUE IIOCJENOBATEIILHOCTH PEKYPPEHTHON
dbopmyioi u GopMyJIOi 1-TO YIeHa.

Apupmerndeckas U reoMmerpuueckas nporpeccu. PopMyIbl #-T0 WieHa apuPpMETHIeCKOd U
r€OMETPUYECKON MPOrPECCUll, CYMMBI NIEPBBIX /7 YJICHOB.

UzobpaxkeHne dneHOB apuPMETHUECKOH ¢ TIeOMETPUYECKOH Mporpeccuii TOYKaMH Ha
KOOPAMHATHOMN IJIOCKOCTU. JIMHENHbIN U SKCIOHEHIIMANbHBII pocT. Cl0KHBIE TPOLIEHTHI.

NPEJMETHBIE PE3YJIBTATHI

IIpenmeTHbIe PEe3yJIbTAThI OCBOCGHUS MPOTrPaMMBbI y4eOHOTO KypCaK KOHIY
oOydeHus B 7 KJacce:
Yucyia 1 BLIYHCJIEHUS



BeImonHATh, coderas YCTHbIE W NHCBMEHHBIE TNPUEMBI, apUPMeTHYeCKue MAEHCTBUS C
palMOHAIbHBIMU YUCJIAMU.

Haxoautb 3HaU€HUs YUCIIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpa3HbIe CIIOCOOBIN IPUEMBI
BBIUUCIICHHSI 3HAUEHUH APOOHBIX BBIPAKEHHH, CONEPIKAIINX OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH.



[Tepexomuth OT OHON (POPMBI 3aMTUCH YHCeT K APYroi (mpeodpa3oBbIBATh JECITHYHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYI, B YaCTHOCTH B OECKOHEYHYIO NECITHUYHYIO
apo0b).

CpaBHMBaTP U YHOPSIIOYMBATH PALMOHAJBbHBIE YHCIIA.

OxpyriATh yucna.

BBIMONHATE TPUKUAKY W OLEHKY pe3yJbTaTa BBIYUCIEHHH, OLEHKY 3HAYeHHUH YHCIIOBBIX
BbIpa kKeHUH. BBINOIHATD AEHCTBUS CO CTENEHSIMHE C HATYPAJIbHBIMH MTOKA3aTEIISTMHL.

[IpMeHATh TPU3HAKK JENIUMOCTH, PAa3JIOKEHHE HA MHOXKHUTENIU HAaTypaJlbHBbIX 4yuces. Pemrarhb
NPAaKTUKO-OPHEHTHUPOBAHHBIC 33/1a4M, CBSI3aHHBIE C OTHOIICHHEM BEJIMYHH, IPOIOPLUOHAIBHOCTHIO
BEJIMYMH, NMPOLEHTAMHU, WHTEPIPETHPOBATh PE3YyJbTATHI PEIICHUS 3a7ad ¢ y4€TOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHHs

Ucnonp3oBarh aiareOpanyecKkyrd TEPMHUHOJOTHIO M CHUMBOJIHKY, NPUMEHATb €€ B Ipouecce
OCBOEHUSI Y4eOHOr0 MaTepuana.

Haxonutb 3HaueHNs1 OYKBEHHBIX BBIPAKEHHUN NPU 33/TaHHBIX 3HAUEHUSIX NIEPEMEHHBIX .

BoeimonaATe TpeoOpa3oBaHUsl LEJIOr0 BBIPAXKEHHS B MHOTOWICH MPUBEACHHUEM IOIOOHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATE YMHOXKEHHE OHOUYICHA HA MHOTOWIEH U MHOTOWIEHa Ha MHOTOYJICH, MPUMEHATH
(dbopMyJIBI KBafipaTa CyMMBI H KBapaTa Pa3HOCTH.

OcymiecTBIATh Pa3oKEHHE MHOTOYWIEHOB HA MHOJKHTENH C MOMOINBI) BBIHECEHHs 32 CKOOKHU
00I1ero MHOXHUTEJISI, TPYIITUPOBKH CJIaraéMbIX, IPUMEHEHUS (POPMYIT COKPALIEHHOTO YMHOKESHHUSI.

[IpumensaTe mpeoOpa3oBaHUS MHOTOWIEHOB LIS peLeHus pasIuYHBIX 3a7a4 U3
MAaTE€MaTHUKH, CMEXHBIX MTPEIMETOB, U3 PEaJbHON MPAKTUKH.
Hcnonb3osars CBOICTBa CTEeINeHen c HATypaJbHbIMHU MOKA3aTeNsAMHU 1JIs

npeoOpasoBaHuUs BBIPAKEHUH.
YpaBHEeHUS M HEPABEHCTBA

Pemats nuHeliHbIe ypaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHSIs MPABUJIA IEPEXOAA0T HCXOIHOIO
YPaBHEHHUsI K PaBHOCWIBHOMY eMy. IIpoBepsTh, ABISIETCS I YUCIO KOPHEM YPaBHEHMUS.

[IpumensaTs rpaduuecKkre METOIbI IPU PELICHUHN JINHEHHBIX YPABHEHUN U HX CHCTEM.

[TonOupaTe mpuMepbl Map YHCEN, SBJISIOLUINXCS PEIIeHHEeM JHUHEHHOTO YPaBHEHUS C JABYMS
MEPEMEHHBIMU.

CTtpouTh B KOOPAWHATHOHM TUIOCKOCTH TpaMik JMHEHHOro ypaBHEHUsI C JBYMsI IMEPEMEHHBIMHU,
MOJIB3YsICh IPaUKOM, IPUBOIUTE PUMEPHI PEIICHUS YPABHEHUSI.

Pemath cucteMbl IBYX JIMHEHHBIX YPAaBHEHUI C IByMsI IEPEMEHHBIMH, B TOM YHCJIETPaQUIESCKIL.



CocTaBnsTh M pelarb JUHEHHOE ypaBHEHHE MM CUCTEMY JIMHEHHBIX YPaBHEHHH 1O YCIOBHIO
3a/1a4M, HHTEPIPETHPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a7[auH MOTyUE€HHBIA Pe3yJIbTaT.
DyHKUUH

N3o0pakaTh Ha KOOPAMHATHON MPSIMOW TOYKH, COOTBETCTBYIOILIHE 3aaHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, WHTEPBAJbI, 3alHChIBATH YHUCIOBBIE MPOMEKYTKU Ha aNreOpandecKkoM si3bIKe.

OTmeuarh B KOOPOWHATHON IUIOCKOCTH TOYKM IO 3a/laHHBIM KOOPIAMHATAM, CTPOUTH rpaduku
nuHeWHbIx ¢yHkuuid. Ctpoutrs rpaduk ¢yHkmmu y = |x|. OnucelBaTh ¢ NOMOLIBIO (DYHKIHIA
U3BECTHBIE 3aBUCHMOCTH MEXIy BEIMYMHAMH. CKOPOCTb, BPEMsl, PACCTOSIHHUE, LI€HA, KOJHYECTBO,
CTOUMOCTb, MPOU3BOAUTENLHOCTD, BpeMs, 00bEM pabOTHL

Haxonuts 3HaueHne GyHKIMN 10 3HAYSHHIO €€ apTyMEHTA.

[Monumare rpaduyeckuii crnocod NPEACTaBIEHUS M aHajgu3a WHPOPMAILUH, H3BJIEKATb U
HUHTEPIPETUPOBATh HHPOPMALIHIO U3 ITPa(UKOB PEATBbHBIX MPOLECCOB U 3aBUCUMOCTEH.

[IpenveTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMbl yu4eOHOTO Kypca K KOHIY oOyueHus B 8
KJjacce:

Yucsa 1 BLIYHCTIEHUS

Hcnonb3oBarh HauanbHble MPEACTaBICHMs] O MHOXECTBE [EHCTBUTENbHBIX YHCEN IS
CpPaBHEHUs, OKPYIJICHHS U BBIYHCICHHH, H300pakaTb MAEWCTBUTENbHBIE YHCJIA TOYKAMU Ha
KOOPAMHATHON NMPSMOM.

[IpuMeHATer NOHATHE apU(METHUECKOrOo KBAaIPAaTHOTO KOPHS, HAXOOUTH KBaIpaTHbIE KOPHH,
UCTIONB3Yysl TPU  HEOOXOOMMOCTH  KajbKYJSITOP, BBINOJHATH MNpeoOpa3soBaHUS  BBIPAKEHHH,
CoZlep>KallluX KBaJpaTHble KOPHU, UCMOJb3ysl CBONCTBA KOPHEH.

Hcnonp30Barh 3armucu OOJBIINX W MaJIbIX YHCEN C MOMOIIBIO ACCATHUHBIX IpOOei U cTeneHei
yucna 10.

Anredpanyeckue BbIpaKeHHs

[IprMeHATE MOHSTHE CTENEHH C LIEJTBIM [TOKAa3aTeNIeM, BBIITOJIHATE TPeoOpa30BaHUsBBIPAKEHUH,
COZAEP KALINX CTENEHH C LEeJIbIM [OKA3aTeJIEM.

BrinonuATh TOXKJIECTBEHHbBIE npeoOpa3oBaHus paLMOHAJIbHBIX BbIpaKeHUH
Ha OCHOBE MPABIJI NEHCTBHUI HA/l MHOTOWIEHAMH U alreOpandecKuMu IpOOsIMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOXHUTEIH.

IIpumensTe npeodpa3oBaHus BBIPaKEHU I pellleHus  pa3M4YHBbIX  3a7a4
U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 peabHON MPaKTUKU.

YpaBHEeHUS M HEPABEHCTBA

Pewate nuHeliHble, KBaApaTHbIE YPABHEHUs U PallMOHAJIbHbIE YPABHEHUS, CBOISLINECS K HUM,

CHUCTEMBI IBYX ypaBHEHUN c IOBYMsI NePEMEHHbIMM.



IIpoBoauTe NpoCTEHIINE HUCCIENOBAHUS YPABHEHUNM W CHUCTEM YPAaBHEHUH, B TOM YHUCIE C
NpUMEHEHHeM TIpapUuecKux MpeAcTaBleHui (yCTaHAaBIMBATh, UMEET JIM YPaBHEHHUE MM CHUCTEMA
ypaBHEHUI! peleH s, €CJIU HUMEET, TO CKOJIBKO, U Ipodee).

Ilepexomutb OT ClIOBECHOH (POPMYJIHPOBKHU 3aaud K €€ anreOpanueckoi MOIENNC ITOMOIIBIO
COCTaBJIEHUS] YPaBHEHUs WJIM CHCTEMbl YpPaBHEHMI, HHTEpPIPETUPOBAaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4uyl MIOJy4YeHHbIN pe3yJbTar.

IIpuMeHsaTe CBOMCTBA YHMCIIOBBIX HEPABEHCTB MJIsI CPAaBHEHHUS, OLEHKH, pEIlaTb JIMHEHHbIE
HEPaBEHCTBA C OJHOW NMEpPEeMEHHON M MX CHUCTEMBI, 1aBaTh IPapUUECKyI0 HILIFOCTPALMIO MHOXKECTBA
pellIeHnl HEPaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIHUH

ITonnmaTe ¥ HCMONB30BaTh (PYHKIMOHAJNBHBIE IMOHATUSA U SI3bIK (TEPMUHBI, CHMBOJIMYECKHUE
00O3HaueHMs1), ONpeAesATh 3HaueHue (PYHKIUHM IO 3HAYEHHUIO apryMeHTa, OIPENeNsiTb CBOMCTBA
byHKIIUN TIO €€ rpaduky.

Ctpoutb rpaduxu 3neMeHTapHbIX QYHKIMN BUIA!

2 3 . o
y=1", y=x* y=x,y=x, y=|x| onucsBath CBOICTBA YUCIOBOH DYHKIMH
x
1o eé rpaduky.

IIpenMeTHble pe3ynbTaTbl OCBOEHHUS INPOrpaMMbl yueOHOrO Kypca K KOHIY OOyueHHs B 9
KJjacce:

Yucsa 1 BLIYHCIEHUS

CpaBHUBATb U yHIOPSAAOYMBATDE PALIUOHAJIbHBIE U UPPALIMOHAbHbIE YUCIA.

BoeinonHATh apudpmernyeckne AEHCTBUS C PalMOHAJBHBIMH YHMCIAMM, COUY€Tas YCTHbIE U
MHACbMEHHBIE PUEMBI, BBINOJIHATH BBIYUCICHUS ¢ UPPALIMOHATIbHBIMU YUCIAMU.

HaxoouTh 3HaueHus CTENEHEW C LEeNbIMU IOKAa3aTeIsIMA U KOPHEH, BBIMMUCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAKECHUH.

OxpyriaTh AEMCTBUTENIbHBIE UMCHA, BBINOJHATL NPUKUAKY Pe3yjbTaTa BBIUUCIECHUMN, OLEHKY
YHUCJIOBBIX BBIPAYKEHUM.

YpaBHEHHUS H HEPABEHCTBA

Pemats juHEHBIE W KBaApPAaTHBIE YPABHEHUS, YPAaBHEHMs, CBOASIIMECS K HUM, MPOCTEHIINE
IpoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemats cucteMbl ABYX JIMHEHHBIX YPAaBHEHUNW C ABYMsl IEPEMEHHBIMH WM CHUCTEMBI [IBYX
YPaBHEHMI, B KOTOPBIX OJTHO YPABHEHHUE HE SBJISICTCS IMHEHHBIM.

Pemarh TekcTOBBIE 3a7aun anreOpandeckuM CHOCOOOM € MOMOIIBK) COCTAaBJIEHUS YpaBHEHUs
WUJIU CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMH.

IIpoBoauTe NpoCTEHIIME HUCCIENOBAaHHUS yPAaBHEHUNM M CHUCTEM YPAaBHEHWM, B TOM 4YHUCIE C
NpUMEHeHHeM TIpaduuecKux MpencTaBieHui (yCTaHABIMBAThb, MMEET JIU YpaBHEHHE WIM CHCTEMa
ypaBHEHUI1 peleHNs1, €CJIU HUMEET, TO CKOJIBKO, U IpoYee).

Pemarp nuHeliHbIe HEPABEHCTBA, KBAJPaTHbIE HEPABEHCTBA, N300pakaTh PEIICHHUE HEPABEHCTB
Ha YUCJIOBOM IPsIMO, 3aMHUCHIBATD peleHue c IIOMOIIBIO CHUMBOJIOB.



Pemarb cucrteMbl JMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIHUE KBaApaTHOE
HEPaBEHCTBO, M300pa)kaTh pELIeHHE CHCTEMbl HEPABEHCTB HAa YHCJIOBOH NPSMOM, 3amHCHIBATh
pelIeHHe C ITOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA NPU PELIEHUH PA3IUYHBIX 33/1a4.

DOyHKIUH

Pacno3HaBatb byHkunu U3yUYEHHbIX BUJIOB. ITokasbiBaTh CXEMaTHYECKH

pacroyio’)keHue Ha KOOPIWHATHOH IIocKocTH rpadukoB (yHKIuil Buma: Yy = £X,

*
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OT 3Ha4YeHUH KO3 PHUIINEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIL.

IIpenmMeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl ydeOHOT0 Kypca K KOHIy oOy4denus B 10
KJjacce:

Crtpouts u n300pakaTb CXeMaTU4eCKU rpapuku KBaJIPaTUYHBIX
(yHKLUH,0NNCHIBATh CBONCTBA KBaAPATUUHBIX (PYHKIUI 110 UX rpaduKam.
Pacno3HaBath  KBaIpaTUYHYIO ¢yHkuuo  no  ¢Qopmyne, OPUBOAMTH  NPUMEPHI

KBaJPaTUYHBIX (PYHKIUI U3 peasbHON )KU3HU, (PU3UKH, TE€OMETPUH.
YucJi0BbIe NOCIe10BATEIbHOCTH H IPOrPeCcCHH
PacniozHaBath apudMeTHUeCcKy0 1 T€OMETPUUECKYIO NMPOrPeCCUH P Pa3HBIXCIOCO0AX 3aJaHus.
BbINOMHATH BEIMHUCIEHUS C UCIIONB30BAaHUEM (POPMYJI n-To ujieHa apupMeTHIeCKOnn
reOMETPUYECKON MPOrPECCUil, CyMMBI IIEPBLIX N YJICHOB.
H300pakaTh uieHbl OCIEA0BATENPHOCTH TOUKAMU Ha KOOPMHATHOM TIIOCKOCTH.
Pemartp 3amaun, CBSI3aHHBIE C YUCIOBBIMH IOCIENOBATEIBHOCTSIMM, B TOM YHCIIE€3a1a4U U3
peasbHOI KU3HH (C UCIIONB30BAHNEM KAJIbKYJIATOPA, LU POBIX TEXHOJIOTHUIT).



TemaTnyeckoe nnaHMpoBaHue
TemaTnyeckoe nnaHMpoBaHue Mo anrebpe npeacTaBneHo no rogam obyyveHus (7-10 Knaccel).
OCHOBHble BMAbl LeATE/NbHOCTU 06YyYaloWwmMXcs nepeyumncrieHbl Npyu U3yYeHU KaXK40h TemMbl U HanpasieHbl Ha LOCTUXXEHME NIaHUPYeMbIX pe3y/bTaToB
06yueHus. MNepeyeHb BULOB AeATENIbHOCTM MOXET 6biTb pacLLUMPEH WX COKPAWEH - C YYETOM BO3MOXHOCTEN M OrpaHMYeHnin obyyvatoLmxcs, 06ycoBaeHHbIX
CTPYKTYPOI HapyLleHNs Npu NaTtonornu cnyxa.

7 KNACC

O6ulee KonnM4ecTBo Yacos - 102 vaca.

Tembl (TEMaTMyecKue
6noku/mopynmn)
Uuncna n

BblUUCNEHNS.
PauynoHanbHble Yncna
(25 v)

OcHOBHOE coaepXxaHue

MoHsATMe pauMoHaNbHOro Ymcna.
ApudmMeTnYecKmne AelicTBUA c
pauMoHanbHbIMW YCNAMMU.

CpaBHeHuVe, ynopsAouvMBaHue paynoHanbHbIX
yumcen.

CTeneHb C HaTypanbHbIM NOKa3aTe/eM.

PelleHMe OCHOBHbIX 3afgay Ha Apobu,
NPOLIEHTbI 13 peanbHON NPaKTUKMU.
Mpu3HaKM  AenMMOCTM,  Pas3fNoXeHWUs  Ha

MHOXWUTENIN HATYypasibHbIX YUCE/I.
PeanbHble 3aBucumMocTu. Mpsimas 1 obpaTHas
NMPONOPLNOHANTbHOCTU.

OCHOBHble BUAbI AeATENbHOCTM 06yYatoLnXcs

B TeyeHue y4yeOGHOro roga: NOHMMATb, NPUMEHSTb B CaMOCTOATENbHOM
peuyn, BOCNPUHUMATL (CNYXO3PUTENBHO W/MAWM Ha CAyX C YYETOM YPOBHS
CNyXOpPeYeBOro pasBuUTUS 00yuvatoLMXCcs) U A0CTAaTOYHO BHSATHO W
eCTECTBEHHO BOCNPOM3BOAUTL TEMATMYECKYD W TEPMUHONOTUYECKYIO
NeKCUKY, a TakKXe JIeKCUMKY NOo opraHu3auuMm yuyebHON [AesaTenbHOCTH.
BbINONHATL (hOHETMYECKYIO 3apsaKy. Vicnonb3oBaTh AaKTWU/bHYH (YCTHO-
[aKTU/IbHYHO peyb) B Ka4eCcTBe BCMOMOraTe/lbHOro cpefcTBa O6LLEHNs.

Mo OKOHYaHWM Ka>kfol yuyebHOl uyeTBEpTW: BOCMPUHMMATb Ha CAyX WU
BOCMPOM3BOAUTb TEMATMUECKYO U TEPMUHONOTMYECKYIO NIEKCUKY YUYeBHOIA
AVCLUUNANUHBI, a TaKXXEe NEKCUKY MO OpraHu3auny y4ebHo aesaTenbHOCTH.

CuctematnsmpoBaTb M o6orauiatb 3HaHUS 00 OObIKHOBEHHbLIX W
AECATUYHBIX 4PO6SX.
CpaBHMBaTb ¥ ynopsigoumBaTb  Apo6u,  npeobpasoBbiBas  Npw

Heo6X0AUMOCTMN AeCATUYHbIE APO6M B OObIKHOBEHHbIE, 0ObIKHOBEHHbIE B
AEeCATUYHbIE, B YHACTHOCTW B GECKOHEUYHYIO AECATUYHYIO ApO06b.

MpuMeHATb pa3HoobGpasHble Cnocobbl U MPUEMbI BbIYUCNEHUS 3HAYEHWUIA
APOOHbBIX BbIPaXEHWNA, coaepXalmnx 00bIKHOBEHHbIE N AECATUYHbIE APO6K:
3aMeHATb MpU Heo6XOAMMOCTU [AEeCATUYHYI [Ap06b O06bIKHOBEHHOW W
00bIKHOBEHHYIO [JECSATUYHOW, NPUBOANTL BblpaXKeHne K opme, Hambornee
YAOOHOW ANA BblYMCNEHWIA, Mpeobpa3oBbiBaTb APOGHbIE BblIpaXEHUS Ha
YMHOXEHNE W [efeHne AeCATUYHbIX [Apo6eii K AelACTBUMAM C LENbIMU
yncnamu.

MpnBOAMTL YNCNOBbIE U OYKBEHHbIE MPUMEPbI CTEMEHW C HaTypasbHbIM
nokasatefnieM, O0ObBACHAA 3HaYeHWs OCHOBAaHWUS CTEMEeHUM W MoKasaTens
CTEMEeHW, HaX0AUTb 3HaYEHMA CTeneHen Buga n (a - N060e paynoHanbHoe
4yncno, N - HaTypasbHOE YUChO).



[TonnmaTte cMbICHT 3amucH OONBLIMX YHCEN C IOMOIIBI AECATHYHBIX
npodeii u creneneii uncna 10, IPUMEHSITh UX B PEATBHBIX CUTYALHSIX.
[IpuMeHATP NpHU3HAKK  AETUMOCTH, PA3JOXKEHUS Ha  MHOXUTENN
HATypPaJbHBIX YHCEIL

Pemarp 3amaun Ha 4acTH, MPOLEHTHI, MPOMOPLIUH, HA HAXOXKIEHHE ApoOH
(mporeHTa) OT BENIMYMHBI U BEJIMYUHBI MO €€ npodu (TpoIeHTy), apodu
(mpoLieHTa), KOTOPBIHA COCTABIISIET OJIHA BENUYMHA OT Apyroil. IlpuBonuts,
pa3buparhb, OLEHUBATH PA3JIUYHbIE PELICHUS, 3AIFCH PELICHUH TEKCTOBBIX
3a1ad4.

PacriosHaBath W OOBACHATH, ONHMPAsCh HA ONpPEHENEHUs, MpPSIMO
MPONOPLUOHAIBHBIE H OOPAaTHO MPONOPLUHOHATIBHBIE 3aBUCHIMOCTH MEXKITY
BEJINYMHAMY, TPUBOIUTH NPHUMEPBI 3THX 3aBUCHMOCTEH H3 pPEaJbHOTO
MHpA, U3 IPYTruxX yu4eOHBIX MPEIMETOB.

Pemarbs mnpakTUKO-OPHEHTHPOBAHHBIE 3adadyd Ha JApoOwH,
NPSMYI0 B OOPATHYIO MPOMOPIHOHAIBHOCTH, MPOMOPIIHH.

MIPOLICHTBI,

Anredpanyeckue
BbIpakeHus (27 4)

byksennble  BblpaxkeHus.  IlepeMeHHBbIe.
Jonyctumele 3HAYEHUs MEPEMEHHBIX.
Dopmy bl

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKECHHUIA,
packpeiTHe CKOOOK U MPUBEACHHE MOAOOHBIX
CJIaraeMbIX.

OBnaners anreOpandeckoll TEPMUHOJOTHEH M CUMBOJIMKOHN, TPUMEHSTh €€
B IIPOIIECCE OCBOCHUS y4eOHOro MaTepuala.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKEHUH IPH 3aJaHHBIX 3HAYCHHSX
OYKB; BBIITOJIHATH BBIYHCIIECHUS IO (hOPMYJIaM.

BemonHsaTe mpeoOpa3oBaHUs  LENOrO  BBIPAXKEHHS B
NPUBEACHUEM MOAOOHBIX CIara€MbIX, PACKPBITHEM CKOOOK.

MHOTI'OYJICH

CsoiicTBa  cTemeHM C  HAaTypaJbHBbIM | BHIMONHATL yMHOXXEHHE OJHOYJIEHa Ha MHOIOYIEH M MHOroujieHa Ha

MOKAa3aTENEM. MHOTOWIEH, TPUMEHSITh (POPMYJIBI KBaZpaTa CyMMBI H KBaJIpaTa Pa3HOCTH.

MHorouneHs!. Crnoxenue, BblunuTaHue, | OCylLIecTBIATh pa3jOKEHHE MHOTOUYJIEHOB Ha MHOXHUTENIH MYyTEM

YMHOXEHHUE MHOT'O4JIEHOB. @DopMyJibl | BBIHECEHUSI 3a CKOOKM OO0INero MHOXHTENs, NpPUMEHEHUs (HOpMyJIbl

COKpAIIEHHOTO yYMHOXKEHHUS. PasnokeHue | pasHOCTH KBaapaToB, GOPMYII COKPAIIEHHOTO YMHOKEHHSI.

MHOTOYJIEHOB Ha MHOKUTEIIH. [IpumensaTe mnpeoOpa3oBaHWE MHOTOWICHOB ISl PEIICHUS Pa3JIMYHbIX
3a7a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAJIbHON NMPAKTUKH.
3HAKOMUTbHCSI C UCTOPHEH pa3BUTHsI MATEMAaTHKU.

YpaBHeHus YpaBHeHue, IpaBuiIa npeoOpa3oBanus | Pemarey nuHENHHOE ypaBHEHHE C OJHON NMEPEMEHHOW, MPUMEHss MpaBuiia

HepaBeHcTBa (20 u)

YPaBHEHUsI, PABHOCUJIBHOCTb YPABHEHHUI.
JIuHeitHOe ypaBHEHUE C OJHOW NMEPEMEHHOM,
pelleHne JIMHEHHBIX ypaBHEHMU. Pemienue
3a71a4 C MOMOIIBK YPaBHEHUH.

JInHeliHOe ypaBHEHHUE C IBYMsl IEPEMEHHBIMU

nepexofa OT HCXOAHOTO YpPaBHEHHs K pPaBHOCHIBHOMY eMy Oolee
npoctoro Bupa. lIpoBepsATh, sBASETCA JIU KOHKPETHOE YMCIO KOPHEM
YPaBHEHUH.

[TonGupaTe mpuUMeprl Map YHUCEN, SIBISIOIINXCS PELICHHEM JIMHEHHOro
YPAaBHEHHUs C ABYMs] IEPEMEHHbBIMU.




U ero rpaduk.

Cucrema [ByX JHMHEHHBIX YypaBHEHUH C
JByMsI [IEPEMEHHBIMU.

Pemenune cucrem ypaBHEHHE CIOCOOOM
MOJICTAHOBKH H CITIOCOOOM CIIOKEHHUSI.

CTpouth B KOOPIWHATHOM IJIOCKOCTH TpayK JHMHEHHOrO YpPaBHEHHUS C
OBYMsI TIEPEMEHHBIMH, TMOJB3YysICh TIpPauKOM, MPHUBOAHUTH MPHUMEPHI
peLIeHNs] YPaBHEHHUS.

HaxoauTe pemeHue CHCTEMBl ABYX JIMHEWHBIX YPAaBHEHHH C JBYMs
MEPEMEHHBIMU.

CocTaBsATh U pellaTb ypaBHEHHE WM CUCTEMY YyPaBHEHHUI IO YCJIOBHUIO
3a7a4y, MHTEPIPETUPOBATb B COOTBETCTBUU C KOHTEKCTOM 3aAadd
TIOJIY4ECHHBIN PE3yJIbTaT.

Koopaunarsi u | Koopannara Touku Ha npsiMOM. Ha xoopauHaTtHOW mpssMoil u300paskaTh TOYKH, COOTBETCTBYIOIINE
rpaguxn. Dynxkuun | Yucnosele nmpoMexxyTku. PaccTosHue Mexny | 3alaHHBIM KOOPAWHATAM, JIY4H, OTPE3KH, WHTEPBAJIBL, 3alHMCBIBATh MX HA
(24 q) ABYMsI TOUKaMU KOOPAMHATHOU MPSIMOM. anreOpandeckoM si3bIKe.
[IpsimoyronmpHast cucremMa koopAauHaT Ha | OTMeuaTh B KOOPAWHATHOH TUIOCKOCTH TOYKH IO 33/1aHHBIM KOOPIAHHATAM,
rtockoctu. Ilpumepsl rpaduKkoB, 3aAaHHBIX | CTPOUTH TpadUKH HECIOXKHBIX 3aBHCHMOCTEH, 3aJaHHBIX (OpMyJaMH, B
dopmynamu. YUtenue rpadUKOB PpEANbHBIX | TOM YHCIIE C TOMOIIBIO LU POBBIX J1aOOPATOPHIl.
3aBHCHUMOCTEH. [IpuMeHsATh, M3y4aTh NPEUMYLIECTBA, HHTEPIPETHPOBATH TpaduuecKuit
[Monsitne  pynkumu. I'padux  ¢QyHKOuM. | cnocod mpeAcTaBIeHMs W aHAIW3a  Pa3HOOOPA3HOM  JKU3HEHHOM
CaoiicTBa (yHKIHIA. UH(pOPMALIUH.
Jlunetinast ¢ynkuwms. Iloctpoerme rpaduka | OcBauBaTh  MOHATHE ~ (PYHKUMH,  OBJajeBarb  (PYHKIMOHAJIBbHOW
nuHelHoN ¢pyHkumu. ['paduk pyHkumu y = TEPMHUHOJIOTHEN.
Pacnio3HaBath nuHeHHYO QyHKIMIO ¥ = kx + b, OMHUCHIBaTh €€ CBONCTBA B
3aBHCUMOCTH OT 3HaUeHUH KO3 PuuneHToB £k 1 b.
Crpouts rpaduku muHeHOH QyHKIUYN, QYHKINH Y =
Hcnonp3oBath 1upoBbIe pecypehl Al MOCTPOEHHsI TpapuKoB PYHKUUN U
M3y4eHUus UX CBOMCTB. IIpuBOAUTE MpUMEpBI JTUHENWHBIX 3aBUCUMOCTEHN B
peasbHBIX MPOLECCaX U SIBJICHUSIX.
IloBTOpeHHUE u | [ToBTOpEeHHE OCHOBHBIX TOHSATHI M METONOB | BbIOMpaTh, NPUMEHATH OLEHHBATH CIOCOOBI  CPaBHEHHMS  YHCED,

o0o0menue (6 1)

Kypca 7 xinacca, 00001eHne 3HaHUi.

BBIYUCIICHUH, IPE00pa3OBaHUI BBIPAXKEHUH, PEIIEHHS YPaBHEHHN.
OcyluecTBIsITh CAMOKOHTPOJIb BBINOJHSIEMbIX AEHCTBUN U CaMONPOBEPKY
pe3yJbTaTa BBIYHCICHUH, MpeoOpa3oBaHmid, TOCTPOCHUII.

Pemats 3ana4u U3 peasbHON KU3HU, MPUMEHSATh MATEMAaTUUECKUE 3HAHUS
JUIs peLIeHUs 3aa4 U3 IPYTUX NPeIMeTOB.

Pemars TekcTOBBIE 3a1auM, CpPaBHHUBATH, BBIOMPATH CIOCOOBI pPEIICHUS
3a1a4u.




8 KJIACC

O01ee KOJIMUECTBO 4acoB — 68 4acos.

Tembl (TemaTHYecKHE

OcHoBHoOe cogepxkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4AI0IHXCH

0J10KH/MOIYJTH)
Yucaa u | KBagpaTHbiii KOpeHb U3 YHCTa. B meuenue yuebnoco 2o0a: TNOHMMATh, MPHUMEHSTh B CaMOCTOSTEJBHOM
BbIYHCJIEHHUS. [Tonsitne 00  UppanMOHATBPHOM  YHCIE. | PeYH, BOCIPUHUMATD (CIYXO3PUTENbHO M /MM HA CIYX C YUYETOM ypPOBHS
KBagpaTtubie kopHu | [lecaTuuHble NPUONMKEHHUS | CIIyXOPEUEBOr0 Pa3BUTHsL OOyYArOIIMXCS) W JOCTATOYHO BHSTHO W
(22 v) UPPALUOHAIBHBIX YUCE]L. €CTECTBEHHO BOCIIPOM3BOAUTh TEMATHUYECKYH0 M TEPMHHOJOTHYECKYIO
JleficTBUTENIbHBIE YHACIA. CpaBHEeHHE | JIEKCHKY, a TaKKe JIEKCHKY IO OpraHu3auuyd y4eOHOH NeATeNbHOCTH.

JIEeUCTBUTEIbHBIX YUCE]L
Apudmerndecknii KBaapaTHBII KOPEHb.
YpaBHeHue Buga = a.

CpoiictBa  apu(METHUECKUX  KBAIPATHBIX
KOpHEH. [IpeobpazoBanue YHUCJIOBBIX
BBIDOKEHHUH,  COAep KaluX  KBaJpaTHBIE
KOPHH.

Bemonsats poHeTndeckyro 3apsaky. Mcnonb3oBaTe JAKTWIBHYEO (YCTHO-
TAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIEHUS.

o oxonyanuu kadicooi yueOHOl uemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOU3BOANTH TEMATUYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY y4eOHOM
IOUCLUTUIMHBL, & TAKXKE JIEKCUKY MO OPraHU3aluu YIeOHOH NeATeNbHOCTH.
@opMynupOBaTL  ONpeneNieHWe  KBaAPATHOIO  KOPHS M3 YHUCIA,
apu(pMETHUECKOr0 KBaPATHOTO KOPHSI.

IlpumensaTe onepanMio UW3BJIEUEHUs KBAaAPATHONO KOPHS M3 4YHUCIA,
UCTIONB3YS IPU HEOOXOJUMOCTH KaJIbKYJISITOP.

OueHuBaTh KBaApaTHble KOPHMU LENbIMH YHUCIAMU M JECSITUYHBIMU
apoOsiMH.

CpaBHUBaTh U YIOPSAIOUUBATh PAL[MOHAbHBIE U UPPALlMOHAIbHBIE YHCIA,
3aMHACAHHBIE C TOMOLIBIO KBAAPATHBIX KOPHEH.

Hccnenosate ypaBHEHHE = a, HAXOIUTH TOYHBIE U MPHUOIIKEHHBIE KOPHU
npu a > 0.

HccnenosaTte CBONCTBA KBajpaTHBIX KOPHEHW, NPOBOAA
SKCTIEPUMEHTBI C UCTIOB30BAHUEM KAJIBbKYJISITOPA (KOMITBIOTEPA).
JlokasbIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX KOPHEH; MPUMEHSIThH
UX JUIs1 IPe00pa3OBaHUs BBIPAKEHUH.

BemonssaTe mpeoOpa3oBaHUsl BBIPAKEHHUH, CONEPKAIIUX KBaIPaTHBIE
KOpHU. BrIpaxaTb mnepeMeHHbIE M3 T'€OMETPUYECKUX M (U3NIECKHX
dbopmy .

BpmMucnaTe 3Ha4YeHUs BBIPAKEHUMN, COAEpPKALIUX KBaJgpaTHbIE KOPHHU,
UCTIONB3YS PU HEOOXOJUMOCTH KaJIbKYJISITOP.

Hcnonb3oBaTe B XOA€ pelIeHUs 3a4ad 3JIEMEHTApPHBbIE MPENCTaBICHUS,
CBSI3aHHBIE C MPHOIMKEHHBIMHA 3HAYCHUSIMHU BEJTUYNH.

YHUCJIOBBIC




3HAKOMUTbHCSI C UCTOPHUEN Pa3BUTHS MATEMAaTHKU.

Yucaa H
BbIYMCJICHHS,
Crenedbr ¢ UeJdbIM
nokaszarteJem (11 1)

CreneHb C LIeNbIM NTOKa3aTeNeM.
CrannapTHas 3anuch 4HUCIA.

Pa3mepbl 00BEKTOB OKpy2Karomero mupa (ot
SJIEMCHTAPHBIX 4YaCTHLl A0 KOCMHYCCKHUX
OOBEKTOB), IUIMTENBHOCTH MPOIECCOB B
OKpY2>KaroIlleM MHDE.

CBolicTBa CTENEHHU C LIEJIbIM ITOKa3aTeNIEM.

DopMyIHPOBATL ONPENEICEHUE CTENEHH C LIEJIbIM IT0KA3aTEIEM.
[IpencraBnaTe 3anuch OONBIIMX M MaJbIX YHCEN B CTAHAAPTHOM BHIE.
CpaBHUBaTh UKCIa U BEJIUMYUHBL, 3allMCAHHBIE C HCIOJIb30BAHUEM CTEIEHU
10.

Hcnonb30BaTe 3anmuch 4YuCENl B CTAHAAPTHOM BHIE MJII BBIPAKEHHUS
pa3mMepoB OOBEKTOB, JITUTEIBHOCTH MPOLIECCOB B OKPYKAIOIIEM MHPE.
®opmynupoBaTh,  3alHMCbIBATH B CHUMBOJIMYECKOH  ¢dopmMe |
UJUTFOCTPUPOBATH IPUMEPAMH CBOMCTBA CTENEHU C LEJIbIM MTOKA3aTENEM.
[IpuMeHsATP CBOMCTBAa CTEMEHH Uil TNPeoOpa3OBaHHsS  BBIPAKEHUI,
COoIepkKAMX CTENEHU C LeJNbIM IOKa3aTenaeM. BBIMONHATL OEHCTBUS C
YHCIIAMH, 3alMCAHHBIMH B CTAHOAPTHOM BHAE (YMHOXKEHHE, NEJICHUE,
BO3BE/ICHUE B CTETICHD).

Anaredpanueckue KBangpaThblii TPEXUJIEH. Paznoxxenue | Pacno3naBaTh KBaJpaTHBIN TPEXYIIEH, YCTAHABIMBATH BO3MOXKHOCTH €rO
BBIPAKEHHSI. KBaJIPaTHOTO TPEXUJIEHA HA MHOXKUTEJH. Pa3JIoKeHHUs] HA MHOXKUTEJH.
KBagparHbrii PacknanpiBaTh HA MHOKUTENU KBaJPAaTHbIN TPEXUIIEH C HEOTPULIATENbHBIM
TpéxueH (7 4) JUCKPUMHHAHTOM.
Anredpanyeckue Anrebpanueckast apoOb. Honyctumble | 3anuceiBaTh  anrebpamueckue  BblpakeHus.  Haxommte  obmactb
BBIPA’KEHHSI. 3HAUEHUsT  MEPEeMEHHbIX, BXOMAIIUX B | ONpEIeseHUs] PallMOHAIbHOIO BBIPAXKEHMUSI.
Anredpaunyeckasi anreOpanyeckne  BolpakeHHs.  OcCHOBHOE | BBIMOMHATE YHCIOBBIE MOACTAHOBKH M BBIUUCIATH 3HAYCHHE POOH, B TOM
ApooOb (22 u) CBOICTBO anredpanyeckon apoOu. | YucIe C MOMOIIBIO KAJBKYJISTOPA.
Coxkparenue apodeii. DopMyTUPOBATH OCHOBHOE CBOWMCTBO airedpanveckoil Ipodu U MPUMEHSITh
Cnoxenue, BBUUTAHUE, YMHOXEHHE U | ero mis mpeoOpa3oBaHus Ipobeil.
TeNeHne anredpanyecKux npobeii. | BemonHsATh neiicTBUs ¢ anredpanuecKuMu IpOOsIMH.
[Ipeobpa3oBanne BeIpaskeHUl, conepskamux | [IpumeHsTs npeobpa3zoBaHus BbIPAKEHUH U pelleHHs 3a1ad. BreipakaTs
anredpanyeckue 1podu. nepeMeHHble U3 (GopMyn (PU3HUECKUX, T€OMETPUUYECKHX, OMHCHIBAIOIINX
OBITOBBIC CUTYAIIH).
IloBTOpEeHHUe u | [loBTOpEeHNE OCHOBHBIX MOHSATHH W METONOB | BeiOMpaTh, NPUMEHSATh OLEHWBATH CHOCOOBI  CPaBHEHHUS  YHCE,

o0o0menue (6 1)

Kypca 8 kinacca, 00001UIeHre 3HaHUIA.

BBIYUCIICHUH, IPe00pa3OBaHUI BBIPAXKEHUH, PEIIEHHS yPaBHEHHA.
OcyluecTBIsITh CAMOKOHTPOJIb BBIMOJHSIEMbIX IEHCTBUIM U CaMONPOBEPKY
pe3yJbTaTa BBIYUCICHUH, TpeoOpa3oBaHui, IOCTPOSHHII.

Pemats 3ana4n U3 peanbHOMN KU3HU, MPUMEHATh MaTEMAaTUYECKUE 3HAHUS
JUIsl peLIeHUs 3a4a4 U3 IPYruxX NpeaIMeTOB.

Pemars TekcTOBBIE 3a1auM, CpPaBHHUBATH, BBIOMPATH CIOCOOBI pPEIICHUS
3a1a4u.







9 KJIACC OO01uee KoJIM4eCTBO 4acoB — 68 4acoB.

Tembl (TemaTHYeCKHE

OcHoBHoOe coaepxaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4aI0IHXCH

0J10KH/MOIYJTH)
YpaBHeHnus u | KBagpatHoe ypaBHEHHE. HenonHoe | B meuenue yuebno2o 200a: TIOHMMaThb, NMPUMEHSITh B CaMOCTOSTEIBbHOM
HEpaBeHCTBA. KBaJIpaTHOE YpPaBHEHHUE. peuu, BOCTIPUHUMATH (CIyXO3PUTENbHO W/WIIM Ha CIYX C YYETOM YPOBHS
KBagpaTHbie ®dopmynia KOpHEH KBagpaTHOTO YpPAaBHEHHS. | CIIyXOPEYEBOTO pPa3BUTHS OOYYAIOIIMXCSA) M JOCTATOYHO BHSITHO U

ypaBHeHus (17 1)

Teopema Buera.
Pemenue  ypaBHeHMH,  CBOOSIIMXCS K
KBaJPaTHBIM. [Ipocreiimue npobHo-

paLrOHANbHBIE YPABHEHUS.
Pemennie TEKCTOBBIX 3aa4 C IMOMOILBIO
KBaJPATHBIX YPABHEHUI.

€CTEeCTBEHHO BOCIPOU3BOAUTbL TEMATHYECKYH) U TEPMHHOJOTMYECKYIO
JEKCHKY, a TaKKe JIEKCHKY IO OpraHu3auuud y4ueOHOH NesATeNbHOCTH.
Bemonsats GoHeTHdeckyro 3apsinky. Mcnonb3oBaTe JaKTHIIBHYEO (YCTHO-
TAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENIbHOIO CPEACTBA OOIEHUS.

o oxonyanuu kadicooi yueOHON uyemeepmu: BOCIIPUHAMATh Ha CIyX H
BOCIIPOU3BOANTH TEMATUYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY y4eOHOM
IOUCLUTUIMHBL, & TAKXKe JIEKCHKY 1O OPTaHU3aluH yueOHOH NeATeNbHOCTH.
PacnosHasaTh KBagpaTHbIE yPaBHEHUS.

3amuceiBaTh  (QopMysNly KOpPHEH KBagpaTHOTO YPaBHEHMs;, peIIaTh
KBaJPaTHbIC YPABHEHUsI — ITOJIHBbIE U HE MOJIHBIE.

IIpoBoauTe NpocTENIINE UCCIEIOBAHNS KBAIPATHBIX YPABHEHUM.

Pematre ypaBHeHuMs, cCBOAAIIUMECS K KBAAPAaTHbIM, C MOMOLIBIO

npeoOpa3oBaHUI U 3aMEHON MePEMEHHOM.

Habmronath 1 aHaIM3UPOBATE CBSI3b MEKAY KOPHIMH U K03¢ puumeHTamMu
KBaJIPaTHOTI'O YPaBHEHHUS.

Dopmynuposath TeopeMy Buera, a Takxke 0OpaTHYIO TeopeMy, IPUMEHSITh
STH TEOPEMBbI [JIsI PELIeHUs 3a7a4.

Pemars TekcTOBBIE 3amaun anreOpandeckuM CHOCOOOM: MEPEXOAWUTH OT
CJIOBECHOH (POPMyYJIMPOBKM YCIIOBHs 3aJa4yu K anredpandeckoil Moaesnu
NyTéM COCTaBJCHHUsI ypPABHEHHs, peliaTh COCTABJIEHHOE YypaBHEHHE,
HUHTEPIIPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCSI C HICTOPUEH Pa3BUTHS aIreOpsl.

YpaBHeHus H
HepaBeHCTBA.

Cucrembl ypaBHeHHil
(1S q)

Jlunerinoe ypaBHEHHE c IBYMsI
NEPEMEHHbIMH, €ro Trpaduk, MpUMEpPbI
pelIeHns] ypaBHEHUH B LIENbIX YUCIAX.
Pemenne cucrteM AByX JTMHEHHBIX YPaBHEHUN
¢ aByms nepeMmeHHbIMU. IIpumepsn! pemenus
CHUCTEM HEJIIMHEWHBIX YpPaBHEHUH C JByMs
MIEPEMEHHBIMU.

PacnosHaBaTh MUHENHHbIE YPABHEHUS C IBYMsI IEPEMEHHBIMU.

Ctpoutp rpaduku JUHEHHBIX YpPAaBHEHHH, B TOM YHCIE HCIOIb3Ys
1 POBBIE PECYPCHL

Paznuuate napasienbHble U NEPECEKAOINUECS MPSMBIE IO UX YPABHEHUSIM.
Pemars cucreMbl OByX JIMHEHHBIX YPaBHEHUN C ABYMsl MEPEMEHHBIMU
MOICTAHOBKOM U CJIOKEHUEM.

Pemate npocrednue CHUCTEMBbI, B KOTOPBIX OJHO W3 YPAaBHEHUN He




I'paduyeckass wHTEpHpeTalUsl YpaBHEHHS C
JABYMsl IEPEMEHHBIMU U CUCTEM YPaBHEHHH C
JIBYMs IEPEMEHHBIMU.

Pemenne TEKCTOBBIX 3a7ad C IOMOIUBIO
CHUCTEM YPaBHEHUI.

SIBJISIETCST TUHEUHBIM.

[IpuBoauTh rpaduyecKyr0 MHTEPIPETALUIO PELICHUs] YPABHEHHS C JBYMS
MEPEMEHHBIMHU U CUCTEM YPABHEHUN C JBYMs IEPEMEHHBIMU.

PetmaTe TeKCTOBBIE 3a1a4H anreOpanvdeckKiuM CriocoOOM.

YpaBHeHusn H
HepaBeHCTBA.
Hepasenctna (14 4)

Yucnosble HEPABEHCTBA U UX CBOMCTBA.
HepaBenctBO ¢ ONHONW  NEPEMEHHOM.
JIunelinble HEPABEHCTBA c OHOMU
nepeMeHHoll u ux peweHue. CucTeMsl
JIMHEWHBIX HEPAaBEHCTB C OJHON NMEPEMEHHON
U UX pelleHue.

Hzobpaskenune peleHus JIUHEHHOTO
HEpPaBEHCTBA U HUX CHUCTEM Ha YHUCIOBOU
PSIMOM.

DopMynMpPOBATHL CBOMCTBA YHUCIOBBIX HEPABEHCTB, MJUTFOCTPUPOBATh UX HA
KOOPJIMHATHOM MPsIMOH, OKa3bIBATh aIreOpaniecKy.

IIpumensTE CBOINCTBA HEPABEHCTB B XOA€ PELICHUS 3a1a4.

Pemate nuHeliHBIE HEpaBEHCTBA C OJHOH MEPEeMEHHOH, H300pakaTh
pelIeHre HEPaBeHCTBA Ha YMCIIOBOM MPSIMO.

Pemars cucTemsl JIMHEHHBIX HEPABEHCTB, M300paXkaTh PELICHHE CHCTEMBI
HEPaBEHCTB HA YUCJIOBOW MPSIMOM.

®yukuuu. OcHOBHbIE
noHsitus (6 1)

[Mousitue dpynkuuu. O6nacTe onpeneneHus u
MHOKeCTBO 3HaueHuil (yHKUMU. CrocoOsr
3amaHust PyHKIHUH.

I'padpux ¢ynkummn. CroiictBa (yHKUIMU, HX
oToOpakeHue Ha rpaduke.

Hcnonp30BaTh (yHKIMOHAIBHYIO TEPMHUHOJIOTUIO U CHMBOJIHKY.
Beruucnsare  3HaueHwst  QyHKUMH, 3amaHHBIX  Qopmynamu  (ipu
HEOOXOIMMOCTH  HCIIOJIb30BaTh  KAJBKYJIATOP), COCTABJISITH  TaOJMLIBI
3HaYeHUH PYHKLNH.

Ctpouts 1o Toukam rpaduxu QyHKIHI.
OnwuceBaTh  CBOWCTBA (PYHKUMH  Ha
MPEICTABICHHUS.

Hcnonp30BaTh (yHKIIMOHAIBHYIO TEPMUHOJIOTHIO U CHMBOJIHKY.
HccnenoBate mpuMepsbl rpaduKoOB, OTPAKAIOIIHNX peabHbIE MPOLECCHl U
sBreHust. [IpuBOIUTE TpUMEpPHI MPOIECCOB U SIBICHUNA C 3aJaHHBIMH
CBOMCTBAMH.

Hcnonp30BaTh KOMITBIOTEPHBIE MPOTPAMMBbI Uil TIOCTPOCHUS rpaduKOB
(bYHKIMH ¥ U3YYEHUS] NX CBOWCTB.

OocHOBe €€ rpaduyeckoro

®ynkuuu. Yuciosbie
$yuxuun (10 4)

Urenne u mocTpoeHue rpapukoB (HYHKLIUMN.
[Ipumepr! rpadukoB GYHKIHHA, OTPa’KarOIINUX
peabHbBIE MPOLIECCHI.

OyHKIUY, ONHUCHIBAIOIIHE  NPAMYHD |
00paTHYIO MPOIOPILMOHAIBHBIE 3aBUCHMOCTH,
ux rpaduku. ['unepbona.

I'paduk pyHKumH y = .

OyHKIMU Yy =, y =, y = X, Yy = ; rpadudeckoe

PacriosHaBath Buabl n3ydaemblx (yHKOUA. [lokaseiBaTh CXeMaTHUECKH
MOJIO’KEHNE Ha KOOPAMHATHOH TUIOCKOCTH rpadukoB GyHKLIUH BUA: y =, Yy
=y=X,y=.

Ucnonp3oBath  (QyHKIHOHANIBbHO-rpadUUecKue  NPEACTABICHUS
pELIeHUs U UCCIEeIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH.
[IpumensaTs POBBIE peCypChl Al NOCTPOSHUS rPpaPrKOB PYHKIHIA.

JJIA




pelLIeHNe YPABHEHUN U CUCTEM YPaBHEHU.

IloBTOpEeHue
o0o0menue (6 1)

IloBTOpEeHNE OCHOBHBIX MOHSTUNW U METOAOB
kypcoB 7, 8, 9, 10 xmaccos, oOoOmeHue
3HAHUU

BreiOupatrb, TpUMEHATb, OLIGHHWBATH CHOCOOBI  CPaBHEHHMs  YHCEl,
BBIYUCIIEHHH, IPe00pa3OBaHUil BEIPAXKEHUH, PEIIEHHs YPABHEHHIA.
OcyluecTBIITh CAMOKOHTPOJIb BBINOJIHSIEMbIX AEHCTBUN U CaMONPOBEPKY
pe3yJibTaTa BRIYUCIICHUH, MPeoOpa30BaHU, MOCTPOCSHUN.

Pemats 3apaun U3 peanbHON KU3HU, IPUMEHATh MaTEMAaTUYECKUE 3HAHUS
JUIsl pEeLIeHUs 3aa4 U3 IPYrux NpeaIMeTOB.

Pemarb TekcTOBBIE 3a1auM, CPaBHUBATb, BBIOMPATh CIOCOOBI PELICHUS
3a1a4u.




10 KUIACC

O01ee KOIMUECTBO 4acoB — 136 yacos.

Tembl (TeMaTHUYeCKHE

OcHoBHoOe cogepxkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4aI0IHXCS

0J10KH/MOaYJIH)

Yucaa u | PaimoHanbHble  4ucna, UppanMOHANbHBIE | B meuenue yuebHo2o 200a: TIOHMMAThb, NMPUMEHSTh B CaMOCTOSTENIBHOM
BbIYHCJIEHHS. YHCIA, KOHEYHBIE u OEeCKOHEUHBIE | PeYH, BOCIIPHHUMATH (CIYXO3PUTENbHO W/HIIM HA CIyX C Y4ETOM YPOBHS
JleficTBUTE/IbHBIE TeCATHYHbIE apodu. MHOXECTBO | CIIyXOPEUEBOr0 pPa3BUTHS OOy4YarOIIMXCsl)) W JIOCTATOYHO BHITHO H
yucaa (13 ) JNEUCTBUTENIbHBIX YHCEN, ACHCTBUTEJIBHBIE | €CTECTBEHHO BOCIPOU3BOAUTHL TEMATHYECKY) U TEPMHUHOJIOIHMYECKYIO

YHuCJia Kak OECKOHEUYHBbIC JNECSTHYHBbIE TPOOH.
B3aumMHO OHO3HAYHOE COOTBETCTBHUE MEXIY
MHO)KECTBOM  JI€HICTBUTENbHBIX 4YHCENl W
MHOECTBOM TOYEK KOOPAUHATHON MPSIMOMU.

CpaBHeHue NeHCTBUTENbHBIX qrceT,
apupMeTHIecKue NencTBUs c
NEeHCTBUTENbHBIMU YUCTAMH.

[TpubmmwkénHoe 3HaYCHHE BEJIMYHMHBI,

TOYHOCTb NPUOITMKEHUS.
Oxpyrnenue umcen. Ilpukunka u oOleHKa
PEe3yJabTaTOB BBIUUCIEHUN.

JEKCHKY, a TaKKe JIEKCHKY IO OpraHu3auuud y4ueOHOH NesATeNbHOCTH.
Bemonsats poHeTHdYecKyr0 3apsinky. Mcnonb3oBaTe MAKTWIIBHYEO (YCTHO-
TAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIEHUS.

o oxonyanuu kadicooi yueOHoOl uemeepmiu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOU3BOANTH TEMATUYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY y4eOHOM
IOUCLUTUIMHBL, & TAK)KE JIEKCUKY MO OPraHU3aluu YIeOHOH NeATeNbHOCTH.
Pa3BuBaTh mpeacTaBieHUs O YMCNAX: OT MHOXKECTBA HATYyPAJIbHBIX YUCEIN
JI0 MHOK€CTBA JI€HCTBUTENIbHBIX YHACEIL.

O3HaKOMUTBLCS C BO3MOXKHOCTBIO IMPEJCTaBJIeHMsl JEHCTBUTENBHOIO YHCIa
Kak OECKOHEYHOH JecATWYHOH [podW, TPUMEHSTh JECSITUYHbIE
NPUONMKEHUS PALIHOHAIBHBIX M UPPALIMOHAIBHBIX YHCET.

H300pakaTh NeHCTBUTEIBHBIE YHCIA TOUKAMU KOOPIAUHATHOM MPSIMOIA.
3anucelBaTh, CPABHUBATH U YIIOPSAAOUNBAThH AEHCTBUTENbHBIE YHCIIA.
BeINONHATH, coueTast yCTHbIE U NMHUCBMEHHbIE MPHEMBI, apuMeTHUIECKHe
JENCTBHsI C PALMOHAJIBHBIMU YUCIAaMU, HAXOAUTb 3HAYEHUS CTENEeHeH ¢
LEeIbIMM IOKA3aTeNIMU U KOPHEH, BBIYUCIATL 3HAYEHHsS] YHUCJIOBBIX
BBIPAKEHH.

IlonyunTs mnpeacTaBieHHWE O 3HAYUMOCTH JACUCTBUTENBHBIX 4YHCEN B
MPAKTUYECKON NEeSTEIbHOCTH YEJIOBEKa.
AHanusupoBaTb U JelaTh  BBIBOABI O
JEHCTBUTENIBHOIO YUCIIA MTPU PEIIEHUH 3a1a4.
OxkpyrisTh J[eWCTBUTENbHBIE YHCIA, BBINOJHATH NPUKUIKY pe3yJbTaTa
BBIYMCJICHH, OLIEHKY 3HAYE€HUI YHUCJIOBBIX BBIPAXKCHUI.

3HAKOMUTbHCSI C UCTOPHEN pa3BUTHsI MATEMATHKU.

TOYHOCTHU HpI/I6J'II/I}KeHI/I$[

YpaBHeHus H
HepaBeHCTBA.
YpaBHeHus1 ¢ OJHOH

JIunelinoe ypaBHeHHe. PelnieHue ypaBHEHUH,
CBOISIIUXCS K JIMHEHHBIM.

KBangpaTtHoe ypaBHEHUE. Pemenue

OcBanBath, 3aNIOMUHATH U IPUMEHSTH rPadUIECKUe METOMIBI IPH PEIICHUH
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM.
Pacrio3HaBath 11enbie ¥ IpOOHbIE yPAaBHEHMSL.




nepemeHHoH (19 4)

YPaBHEHUN, CBOASAIIMXCS K KBaJAPATHBIM.
buksanpaTHble ypaBHEHUS.

Ilpumepsl pelieHUs ypaBHEHUNH TPETbeH U
YEeTBEPTOM  CTENEHEW  pPa3jioKeHWEM  Ha
MHOXHUTEIH.

Pemenne npoGHO-pallMOHANTBHBIX YPABHEHUI.
Pemenne TeKCTOBBIX 3amay anreOpanvdecKuM
METOIIOM.

Pemarey nuHenHblEe U KBagpaTHbIE YPABHEHUs, YPABHEHUs, CBOAALIMUECS K
HUM, IPOCTeHIINe 1POOHO-PALIHOHAIBHBIE YPABHEHHUS.

[Ipemaratb BO3MOXHBIE CITOCOOBI PEIIEHHs] TEKCTOBBIX 3a1a4, 00CYyKIaTh
UX U peIlaTh TEKCTOBBIE 33/1a4H Pa3HBIMHU CIIOCOOAMHU.

3HAKOMUTBHCSI C UCTOPHUEN pa3BUTHS MATEMATHKU.

YpaBHeHusn H
HEpPABEHCTBA.
Cucrembl ypaBHeHHil
(19 4)

JIuHeliHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMU
U ero rpaduk.

Cucrema [ByX JHMHEHHBIX YpaBHEHUH C
IByMsl TEPEMEHHBIMM U €€ pelIeHHe.
Pemenne cucteM ABYX ypaBHEHHUMH, OAHO W3

OcBanBaTh W TNPUMEHSTb NPUEMBI PELICHHUS CHCTEMbI IBYX JIMHEHHBIX
YPaBHEHWI C [BYyMsI TMEPEMEHHBIMH M CHCTEMBbI JIBYX YpaBHEHHI, B
KOTOPBIX OJJHO YPABHEHUE HE SIBJSIETCS JINHEHHBIM.
Ucnonp3oBath  (yHKIHMOHAIBHO-TpaduuecKre
peLIeHNs U UCCIEOBAHNS YPABHEHUH 1 CUCTEM.

NpEaACTABJICHUA JJIA

KOTOPBIX JIMHEHHOEe, a Jpyroe — BTOPOH | AHaNM3UPOBATh TEKCTHI 3a/1a4, pelarb WX anredpandecKuM CIocoOOM:
CTEICHHU. NEePEeXOANTh OT CIOBECHOH (OPMYJIHPOBKM YCIOBHS 33aJa4d K
I'paduyeckass  mHTEprIpeTalusi  CHUCTEMBI | anreOpanyecKodl MOAENH MyTEM COCTAaBJIEHUS CHCTEMBbl ypPaBHEHHIA,
YPaBHEHUH C ABYMs IEPEMEHHBIMU. pemiatb COCTaB JIEHHYKO CHCTEMY YpPaBHEHHUH, WHTEPIPETUPOBATH
pe3yJIbTaT.
3HAKOMUTbHCSI C UCTOPHEN pa3BUTHsI MATEMATHKU.
YpaBHeHus u | Hnucnosble HEPABEHCTBA U UX CBOWCTBA. Yurath, 3anucelBaTh, [OHUMATh, WHTEPNPETUPOBATL HEPABEHCTBA,
HEPABEHCTBA. JIunelinble HEPAaBEHCTBA c OIHOM | UCIOJIB30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasenctBa (214) MEPEMEHHON U UX PELICHHUE. BemonHsTe  mpeoOpa3oBaHWs  HEPABEHCTB, UCIIOJb30BaTh ISt

CucreMbl JUHENHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U UX PELICHHUE.

KBagpaTHble HEpaBEHCTBA U UX PELICHUE.
I'paduyeckass mHTEpHIpETaLUsl HEPABEHCTB U
CHUCTEM HEPaBEHCTB C JByMs IEPEMEHHbBIMU.

npeoOpa3oBaHus CBOWCTBA YHCIOBBIX HEPABEHCTB.

PacnosHaBaTh MUHENHHBIE U KBAIPaTHBIE HEPABEHCTBA.

Pemate nuHENHBIE HEPABEHCTBA, CUCTEMBbl JIMHEHHBIX HEPABEHCTB,
CHUCTEMBbI HEPaBEHCTB, BKJIIOYAIOLIMX KBAaJpPaTHOE HEPABEHCTBO, U pelIaTh
uX; 00CY>/1aTh MOJTyUYE€HHBIE PEIICHUS.

Hzo0paxkaTh peleHne HEPaBEHCTBA M CHCTEMbl HEPABEHCTB HA YHCIIOBOH
MIPSIMOM, 3aMUCHIBATDL PELICHHUE C TOMOIIBI CUMBOJIOB.
Pemats KBaJIpaTHbIE HEPaBEHCTBA, UCIIOJIB3YsI
IIPEICTaBICHHUS.

OcBauBaTh U NPUMEHATb HEPABEHCTBA NPU PELIEHUM Pa3IUYHBIX 337a4, B
TOM YHCJIE NPAKTUKO-OPUEHTUPOBAHHBIX.

rpaduyeckne

®yukuuu (21 4)

Keanpatnunas ¢yHkums, e€ rpaduk u
cpoiictBa. Ilapabona, KOOpAMHATHI BEPIIMHBI

PacriosHaBath  BuABl  M3y4aeMbIX  (PyHKIUIL UJUTFOCTPUPOBATH
CXEMATHYECKH, OOBSICHATh PACIOIOKEHHE HAa KOOPAMHATHOM IUIOCKOCTH




napadoJibl, OCh CUMMETPHUH MapadOJIbL.
CrenenHble (QYHKIMM C  HATypPaJbHBIMH
nokasaressiMu 2 U 3, UX rpaduKu U CBOHCTBA.
I'paduku pysxkmmii: y =kx, y=kx +b,y=y
TLYTLYTXY T

rpadukos ¢pyHkumii Buma: y =kx, y=kx+b,y=y=,y= y=Xx,y=38B
3aBHCUMOCTH OT 3HaUEHUI KO3 PHUIIMEHTOB; ONMUCHIBATH UX CBOWCTBA.
Pacno3HaBath KBagpaTHUHYO QYHKIHIO 1O hopmyie.

IIpuBoauTe mpHUMeEpB! KBaAPATUYHBIX 3aBUCUMOCTEH U3 PEabHOMN KU3HHU,
(bU3MKH, TEOMETPUH.

BreusBsate u 0600mare ocobeHHOCTH Tpaduka KBaApaTHUHOW (YHKIIMH
y= +bx+c.

Ctpouts 1 m300pakaTh CXEMATUYECKH I'PapUKU KBAIPATUIHBIX (PYHKLNH,
3amaHHbIX GopMyJaMHu BUIay =a,y=a+q,y=a(x+,y=atbx +c.
AHanu3upoBaTh U TPUMEHATb CBOWCTBA W3YYEHHBIX (YHKIHHA AN UX
MIOCTPOEHHMSI, B TOM YHCJIE C TOMOIIBIO TU(PPOBBIX PECYPCOB.

YucioBblie

MOCJIe10BATEIbHOCTH
(21 9)

IToHsiTHE YUNCIOBOI MOCIEN0BATEILHOCTH.
3agaHue MOCAeNOBaTEIbHOCTU PEKYPPEHTHOM
bopmyioit u GopmyJIoii 1-TO UYiIeHa.

Apudmernueckas u reOMeTpUYEeCKast
MIPOTPECCUN. ®opMynel  B-TO  4JieHa
apupMeTHIECKOn u reOMETPUYECKON

MIPOrPECCUil, CYMMBI NIEPBBIX /1 YJICHOB.
UzobpakeHne 4IeHOB apuU(PMETHYeCKOH Hu
F€OMETPUYECKON MPOrpeccuil TOYKaMU Ha
KOOPAWHATHON MJIOCKOCTH.

JIMHENHBIN U 3KCIOHEHHUAJIbHBIN POCT.
CnosxHbIe TPOLIEHTHI.

OcBanBaTh W TPHUMEHATH HWHIEKCHbIE O0O3HAUEHUs, CTPOUTH pPEUYEBbIC
BBICKa3bIBaHUS C MCIOJIb30BAHUEM TEPMHUHOJIOTHH, CBSA3aHHOMN C MOHATHEM
MOCJIEIOBATEIbHOCTH.

AnanmusupoBath (GOpMyNy A-TO  UYJ€HAa MOCJIENOBATENBHOCTH  HIIH
PEKyppeHTHYIO (OpMyJly M BBIMHCISATH WIEHBI MOCIENOBATEIBHOCTEH,
3a/IaHHBIX STUMHU (HOPMYJIIAMH.

VYcTaHaBIMBaTE 3aKOHOMEPHOCTb B IMOCTPOEHHUM TMOCIEAOBATENBbHOCTH,
€CJIU BBIICAHbI [IEPBbI€ HECKOJIBKO €€ YJIEHOB.

Pacro3HaBaTh apupMETHYECKYI0O M T€OMETPUYECKYIO MPOrPECCHH TpHU
pa3HbIX crocobax 3adaHusl.

Pemars 3amauu ¢ ucnoiap3oBaHueM GopMyt #-ro djieHa apupMeTHIECKOH U
FeOMETPUYECKON MPOrPEeCCUil, CYMMBI NIEPBBIX 71 YJICHOB.

H3o00pakaTh YJIEHBI MOCIENOBATEIBHOCTH TOYKAMH HAa KOOPAMHATHOH
MJIOCKOCTH.

PaccmarpuBaTh mpumepbl MPOLECCOB M SIBICHUN W3 PEAJbHOW JKU3HH,
WUTIOCTPUPYIOIHE U3MEHEHHe B apu(METHUECKOH TNpOrpeccuu, B
reoMeTpUYECKOM MPOTrpecCHy, n300pakarhb COOTBETCTBYIOLINE
3aBHCUMOCTH Tpa(pHUECKH.

Pewate 3amaun, cBsi3aHHbIE C YUCIOBBIMU IOCJIENOBATEIBHOCTAMU, B TOM
qucie 3a7addl M3 pPeajbHOH JKM3HHM C HCIIONB30BAaHHEM LU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOHII, rPpad MIECKOTO KAIbKYJIATOPA U T.I1.).
PewaTte 3amaun Ha CIOXKHBIE NTPOLIEHTHI, B TOM YHUCIIE 337a4l U3 peanbHON
MPAKTUKHU (C UCTIOJB30BAHUEM KAJIBKYIISATOPA).

3HAKOMUTbHCSI C UCTOPHEN pa3BUTHsI MATEMATHKU.




IMoBTOpEHwUe, Uucna w BbMHCIEHUS (3aMuCh, CpaBHEeHHE, | BocnmpuHUMATh (CIyXO3pUTEIBHO W/WIM HAa CIyX C YYETOM YPOBHS

o0o0menue, OeHCTBUS C JCHCTBUTENBHBIMH YHCIAMH, | CIyXOPEUEBOTO Pa3BUTHUsI OOYHYAIOLIMXCS) M OMEPHPOBATH CIEAYIOLINMHU

CHCTEMATH3ALUS YHUCJIOBasE TpPsiMasi, MPOLEHTHI, OTHOLIEHMS, | MOHATHSIMH. MHOXECTBO, IMOIMHOXECTBO, ONEpAIH HaJ MHOXECTBAMH.

3HAHH' (22 9) MPOMOPLUUY,  OKpyryieHue, npudmmwkenue, | Mcnonp3oBaTe rpaduyeckoe MPenCcTaBICHHE MHOMKECTB U OMHCAHUS
OLICHKA,  peIleHHe  TEKCTOBBIX  3a]a4 | peasjbHbIX MPOLECCOB M SIBICHHUH, MPH PEIIEHUH 3a/1a4 U3 APYTHX yUeOHbIX
apupMETHIECKUM CIIOCOOOM). MPEIMETOB.

AKTyaJ'II/ISI/IpOBaTb TEPMUHOJIOTUKO U OCHOBHBIC I[efICTBPIﬂ, CBA3aHHBIC C
HHucJjiaMu




PABOYAA MTPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-10 KITACCAX

HNOACHUTEJBHAA 3AITNCKA

I'eomeTpust kak OAMH U3 OCHOBHBIX Pa3/eJiOB IIKOJbHON MAaTEeMAaTHUKH, UMEIOLIUNA CBOEH LIEJIBIO
o0ecrieunTh M3y4€HHE CBOWCTB M pa3MepoB (PUryp, WX OTHOLICHWH W B3aUMHOE PACIIOJIOKEHUE,
ONMpAEeTCsl Ha JIOTMYECKYI0, AOKa3aTeNbHYI0 JUHUIO. LleHHOCTh H3ydeHHs IeoMeTpUH Ha YPOBHE
OCHOBHOTO o0mero o0pa3oBaHHs 3aKIIOYAETCSI B TOM, 4YTO OOyYAIOUIMICA YYHUTCS MPOBOAHUTH
NOKa3aTeNlbHbIE PACCYXKJEHHUS, CTPOUTh JIOTMYECKHE YMO3AKJIIOUEHHs, [OKa3blBaTb HCTUHHbIE
YTBEPKIAEHUS U CTPOUTh KOHTPIPUMEPDI K JIOXKHBIM, IPOBOAUTDH PACCY>KASHHUS
«OT IPOTHUBHOTOY», OTJINYATh CBOWCTBA OT MPU3HAKOB, (OPMYJIHUPOBATH OOPATHBIC YTBEPIKIACHHUSI.

BTopoii 11eHHOCTBIO M3y4YeHUs] FeOMETPUM SIBIISIETCS] UCIOJIb30BaHME €€ KaK MHCTPYMEHTa Mpu
pelleHNH KaKk MaTeMaTHM4eCKHX, TaKk M MPAaKTUYECKHX 3a7ay, BCTPEUAOIIUXCS B peajbHON KU3HU.
OObyuaroumiicst TOMKEH HAYYUThCS ONPEAEITUTh T€OMETPHUYECKYIO0 (PUTyPY, ONUCATh CIOBAMH JAaHHBINA
YepTEXK WIM PUCYHOK, HAWTH IUIOMAAb 3€MENBbHOTO YYaCTKa, PACCUUTATh HEOOXOOUMYIO MITUHY
ONTOBOJIOKOHHOTO Kabesst uin Tpedyemble pa3Mepsl rapaxa il aBTOMOOWIAL. DTOMY COOTBETCTBYET
BTOpas, BbIUUCIMTENbHAs JIMHUS B HU3yueHuu reomerpuu. Ilpu pemeHun 3ajgad NpakTUYECKOrO
Xapakrepa OOyYarOIMUHCS YYUTCS CTPOUTh MATEMaTHYECKUE MOJAEIH PEabHbIX JKU3HEHHBIX
CUTyaLUH, IPOBOJUTD BBIUUCIIEHUS U OLIEHUBATh a1€KBATHOCTD MOJIyYEHHOI'O Pe3yJIbTaTa.

KpaiiHe Ba)XHO TOMYEPKUBATH CBS3M TE€OMETPUU C JPYIHMH Y4€OHBIMH MpEeIMETaMHy,
MOTHBHUPOBATh HCIOJB30BATh OINpPEIENIEHUs] T€OMETPUIECKUX (UTYpP U MOHSITUH, NEMOHCTPHUPOBATH
NPUMEHEHHE TIOJYYeHHBIX YMEHHUH B (pH3HKe M TeXHHUKE. JTU CBSI3U HanOoJiee sIpKO BHUIHBI B TEMax
«Bexkrtops», «TpuroHoMerpudeckue COOTHOIICHUs», «Meton koopanaat» u «Teopema [Tudaropay.

YuebHbli Kypc «l'eomMerpusiy BKIIOHAET CIEOYIOIIHE OCHOBHBIE pAa3lesibl CONEPIKAHMUS:
«['eomerpuueckue purypsl u ux cBoWcTBa», «M3MepeHHE reOMEeTPHUYECKUX BEIUYNHY», «JleKapTOBBI
KOOPAMHATHI Ha MJIOCKOCTHY, «BekTopby, «BrkeHus miockocTim», «IIpeodpasoBanust mogodus.

OO0mmee 4uCIO 4YacoB, PEKOMEHIOBAHHBIX I U3YYeHHs] y4eOHOro Kypca
«["eomerpus», — 204 gaca: B 7 kijacce — 68 4yacoB (2 yaca B Heneno), B 8 kiacce — 68 vacos (2
yaca B HeZlel0), B 9 kiacce — 68 yacoB (2 yaca B Henmento), B 10 knacce — 34 daca (1 4ac B Henenro).



COJAEP/KAHUE OBYYEHUA7
KJACC

Hauanpnble noHsATusa reomerpun. Todka, mpsimasi, OTPE30K, JIy4. Y To1. Buabl yrios.
BepTtukansHble U cMexHbIE yIubl. buccektpuca yria. JIomaHas, MHOroyroiapHuk. IlapannensHOCTs 1
NEePHEHANKYISIPHOCTD MPSIMBIX.

Cummerpuunbie gurypsl. OCHOBHBIE CBOICTBa oceBOW cuMmerpuu. [Ipumeprsl cuMMeTpUHN B
OKPY2KAIOIIEM MHPE.

OcCHOBHBIE NOCTPOEHUS] C MOMOLIBIO LMPKYJIs U JuHelku. TpeyronbHuk. Beicota, Menuana,
OuccekTpuca, X CBOICTBA.

PaBHOOenpeHHBIN 1 PABHOCTOPOHHUI TPEYroiIbHUKH. HepaBeHCTBO TPEYroObHHKA.

CaoiicTBa 1 pU3HAKU paBHOOEIPEHHOTO TPEyroibHUKA. [Ipu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa 1 NpU3HAKU MapayieNbHbIX MNpsiMbIX. CyMMa YIJIOB TpeyrojbHHKA.

BHeurnue yriel TpeyrojbHHKA.

IIpsmoyronpHbiii  TpeyronbHUK. CBONCTBO MeAMaHbl MPSMOYTOJbHOTO TpPEyrOJbHHKA,
MIpOoBEAEHHON K runotenyse. IIpusHaku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJBHUKOB. 1IpsMOyronbHblil
TPEYroJbHUK € yrioM B 30°.

Hepasenctea B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O [JIMHE JIOMAaHOM,
Teopema o OoJbIIeM yriie 1 OoJbIIei CTOpOHE TpeyroabHUKa. [lepreHnuKyasapyu HaKJIOHHAsL.

I'eomeTrpuueckoe mecto Touek. buccekrpuca yria u cepeIUHHbBIN NEPIEHAUKYIISP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOUECK.

OKpy>KHOCTb U KpYT, XOp/Aa U AUaMeTp, UX CBOMcTBa. B3auMHOE pacnoyioskeHHe OKPYKHOCTU U
npsimoii. KacarenpHast U cekywas K OKpy>XHOCTH. OKpy»KHOCTb, BIIMCaHHass B yroj. BrucaHHas u
ONHUCAaHHAsl OKPYKHOCTU TPEYTOJbHUKA.

8 KJIACC

Yereipéxyronpauku. llapannenorpamm, ero npusHaku U CBOHCTBA. YacTHBIE ciydau
napajuienorpaMmMoB  (IPsIMOYTOJIBHUK, poMO, KBaapar), WX TpU3HAKM u cBoiictBa. Tpamenwus,
paBHOOOKas Tpanenysi, €€ CBOHCTBA U Mpu3Haky. IIpsMoyroipHas Tpanenus.

Merton yaBoeHuss meauasbl. lleHTpanbHas cummerpusa. Teopema Paneca u Teopema O
IIPOMOPLIMOHANIBHBIX OTPE3Kax.

CpenHue TMHUU TpeyroibHUKaA U Tpaneuuu. LieHTp Macc TpeyrojJbHUKa.

[Tonobue TpeyronbaukoB, kodhdumuent momodusi. IlpusHaku mnomodus TPEYroJbHUKOB.
[Tpumenenue nmonoOus NP pEIIEHUH MPAKTHUECKUX 3a1a4.

CeoiictBa momanefi reomerpudeckux ¢uryp. PopMmynbl A IUIOMIAAU TPEYTrOJbHUKA,
napajuiesiorpamma, pomOa u Tpaneruu. OTHOIEHHE TuIoImaneii mnogoOHbIX Guryp.

Beruncnenne miomaneii  TpeyroJbHUKOB W MHOTOYTOJBHMKOB Ha KJETYaTol Oymare.



Teopema [Iudaropa. Ilpumenenne Teopems! [Indaropa nmpu pereHny NPaKTUIECKUX 3a1ad.

9 KJIACC

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrIjla MpsIMOYTOJbHOrO TpeyronbHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuyeckne (yHKIuU yriaoss 30°, 45° u 60°.

BrinucaHHbIE U LIEHTPAJIBHBIE YIUIbL, YTOJI MEXKAY KACATEIbHON U XOPAOH. Y IIIbI MEXKY XOpJAaMU U
ceKkylluMu. BrucaHHble U OMUCaHHBIE YETHIPEXYTONBHUKU. B3aumMHOe pacnonokeHue ABYX
okpyxxkHocTeli. Kacanue okpyskHocTein. O01ye KacaTeIbHbIe K IBYM OKPY KHOCTSIM.

Cunyc, xocunyc, tanredc yrioB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
DopMy bl IPUBEEHUS.

Pewenue tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. PellleHne MpakTHUeCKUX
3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMbI CHHYCOB.

[Ipeobpazosanue momodus. [lomodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeNeHHUU OTPE3KOB XOpA, TEOPEMbl O MPOU3BEAEHUM OTPE3KOB CEKYLIUX,
TeopeMa O KBaapaTe KacaTeJbHOM.

10 xknace

BekTop, anmuHa (MOIyJIb) BEKTOPA, COHANPABJIEHHBIE BEKTOPBI, POTHUBOIOJIOKHO HAIPABICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUHd Hajd BeKTOpamu. PasnoxkeHue
BEKTOpa IO J[ABYM HEKOJJIMHEAapHbIM BekTopaMm. KoopauHnaTel BEKTOpA. CkansipHoe
MIPOU3BEICHUE BEKTOPOB, MPHUMEHEHUE NI HAXOXKICHUs IJIUH U YIJIOB.

JlexapToBbl KOOpPAMHATBI HA  IUIOCKOCTU.  YPaBHEHHs NPsIMOM W OKPYKHOCTH B
KOOPIHMHATAX, EPECEUCHNE OKPYKHOCTEH U NPsIMbIX. MeToa KOOPAUHAT U €ro NIPUMEHEHHE.

IIpaBunbHble MHOroOyronpHukd. JlnmHa okxpyxHOCTH. I'pamycHass u paauanHHas Mepa yrua,
BBIYMCJICHHE JJIMH AyT OKpy>XHOCTeH. [1nomans kpyra, CeKTopa, CErMeHTa.

JIBIDKEHUS] TUIOCKOCTH M BHYTPEHHHME CHMMETPUH (Quryp (3JIeMEHTapHBIE IPEICTABICHIS).
[TapannensHeiil nepeHoc. I1oBopoT.

HNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pE3yNbTAaTBl OCBOCHHUS MPOrpaMMbl yueOHOTO Kypca K KOHIY oOyueHHs B 7
KJ1acce:

Pacnio3HaBaTh M3y4eHHbIE FeOMETPUUECKHUE (PUTYPBHI, ONPEENATh UX B3aUMHOE PaCIIONIOKEHUE,
n3o0pakaTb reoMeTpuveckue (UTyphbl, BBIMOJHATH YEPTEXKU IO YCIOBHIO 3amaun. HM3mepsarsb
JUHEHHbIE W YIVIOBbIE BeIWYUHBL. Pemars 3anadu Ha BBIMUCICHUE OJIMH OTPE3KOB U BEIUYHH
YTJIOB.

Henate rpyOyr0 OLEHKY JHHEHHBIX M YIJIOBBIX BEJIMYMH TNPEIMETOB B PEANbHON JKU3HH,
pasMepoB TPUPOAHBIX O00BEKTOB. PasmuuaTe pasMmepsl 3THX OOBEKTOB MO MOPSAKY BETHMUUHBL

CTpoutb yepTekHu K FeOMETPUUECKUM 3a7auaM.

Ilonp30BaTbCsi MpU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, HCMOJIb30BATH MPU3HAKU W CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJBHUKOB MPH PELICHUH 3a7a4.

IIpoBOoAUTE NOrMYECKUe PACCYKAEHUS C UCIOIb30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonp30BaTbCst MPU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYrOJBHUKOB, CBONCTBOM MENUAHB,
MIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYIOJIBHOIO TPEYTrOJbHUKA, B PELIEHUU F€OMETPUUYECKUX 3a/1a4.

OnpenensaTe MapajuIETBHOCTh MPSIMBIX C TOMOINBID YIJIOB, KOTOpble 00pasyeT ¢ HUMHU
cekymas. OnpeaensaTs Napaie]bHOCTb MPSMBIX C TIOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OAHOMN
MPsIMOH A0 TOUYEK APYrOM MPsIMOM.

Pemate 3amaun Ha kyeTuaTol Oymare.

[IpoBOAWUTh BBMMUCIEHHS ¥ HAXOAWTb YHCIOBBIE M OyKBEHHbIE 3HAYECHUS YIJIOB B
F€OMETPUYECKUX 3a7a4ax C HCIOJBb30BAHUEM CYMMBl YIJIOB TPEYTOJbHUKOB W MHOIOYIOJBHUKOB,

CBOMWCTB yIJIOB, 00pa3oBaHHBIX npu NepPeCeUeHUH IBYX
NapajuIeJIbHbIX NPSIMBIX CEeKyllel. PemaTe mpakThdeckue 3aladd Ha HaxOoxKJeHue yrios. Brnagerp
MOHATHEM reOMETPUYECKOTO MECTa TOYEK.



YMmeTy onpenensith OHUCCEKTPUCY YIila W CePeOUHHBIN MEePIEHIUKYJSIP K OTPEe3Ky Kak
r€OMETPUUYECKHE MECTA TOUECK.

@OopMyIUpPOBATL ONPENCICHUS OKPYKHOCTM M KpPyra, XOpAbl M JHAMETPa OKPY>KHOCTH,
MOJIb30BaTbCS WX CBOMCTBAMHU. YMETh MNPUMEHATb 3T CBOWMCTBA MPU PELICHUU 3a1ad.

Brnagerp nmoHsiTHEM OMUCAHHON OKOJIO TPEYTrOJbHUKA OKPY>KHOCTHU, YMETh HAaXOIWUTh €€ LEHTP.
[Tonwp3oBaThCs hakTaMu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCS B OHOM TOUKE,
1 O TOM, YTO CEPEAUHHBIC MEPNEHAUKYJSAPBI K CTOPOHAMTPEYTOJIbHUKA NEPECEKAKOTCS B OAHOM TOUKE.

Bnanere  moHsATHEM — KacaTeNbHOM K OKPYXKHOCTH, MOJIb30BAaTbCA ~ TEOPEMOU O
MEPICHINKYISIPHOCTH KacaTeIbHON U panyca, MPOBEAEHHOIO K TOUKE KACaHUS.

[Tonp30BaTbCs ONPOCTEUIIMMU I'€OMETPUUECKUMH HEPABEHCTBAMU, MOHUMATh MX MPAKTUYECKHI
CMBICJL.

IIpoBOAUTE OCHOBHBIE F€EOMETPUUECKHUE MTOCTPOEHHUS C MOMOILBIO LIUPKYJIA U JTUHENHKU.

IIpenverHble  pe3ynpTaThl  OCBOGHHMSI ~ NPOrpamMMbl  y4eOHOro  Kypca K KOHILY
oOydenus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUIIBI YETHIPEXYTONIBHUKOB, X 3JIEMEHTHI, TOJIb30BATHCSIMX CBOHCTBAMU
NPU PEIICHUH T€OMETPHUYECKUX 3a7ad.

IIprMeHATE CBOWCTBA TOUKU TEpPECceueHs] MEOHaH TPEeyroJIbHUKA (LIEHTPa MACcC)B PEIIEHUH
3a71a4.

Brameres monsTHEM CpenHel JMHUHM TPEYroNbHUKA M Tpaneluy, MPUMEHSATb UXCBOMCTBA MPHU
pemennu reoMerpudeckux 3anad. [lonb3osaTtecst Teopemon Paneca u TEOPEMON O
NPONOPIHOHAIBHBIX OTPE3KaxX, MPUMEHSTh UX JJIA PELISHHS TPAKTUIECKIX 3a/1a4.

[IpuMeHATs npU3HAKK TOAOOHS TPEYTrOJbHUKOB B PEIICHHH F€OMETPHUECKUX 3a1ad.

ITonb3oBatbest Teopemoii Iludaropa miast pelieHHss reOMETPHUUECKUX U MPAKTHYECKUX 3a/ad.
Ctpouth MaTeMaTHUECKyI0 MOAENb B IMPAKTUYECKUX 3a7a4ax, CAMOCTOATENIbHO AeNaTb YepTex U
HAXOJIUTh COOTBETCTBYIOLIHE JTUHBI.

Brnagere mOHATHSAMH CHHyCa, KOCHHYCa W TaHTE€HCA OCTPOro yIjla MPsIMOYTOJbHOTO
TpeyroibHuKa. [101630BaTHCS STUMH MOHATUSMY IS PELICHUS PAKTUUECKUX 3a7ad.

Berancnars (pa3nuyHbIME CIOCO0aMM) IUIOLIANb TPEYTOJbHUKA U IUIOLIAJH MHOTOYTOJIBHBIX
¢uryp (mome3ysch, rme HEoOXOAMMO, KalbKynsaTopoM). IIpuMeHATh moOnyueHHBIE YMEHHUS B
NPAaKTUYECKHX 3a/1a4aX.

Bragere MOHATHAMHU BIMCAHHOTO M LIEHTPAJIBHOIO yTiia, MCIIONB30BaTh TEOPEMBIO BIIMCAHHBIX
yriax, yriax MeXOy XOpAaMmu (CEeKYLIUMH) M yIiieé MeXIy KacaTelbHOH W XOpAOH NpH pPelIeHuH
reOMeTpUUECKUX 3a/a4.

Brnagere mOHATHEM ONMCAHHOTO YETBHIPEXYTOJbHHUKA, NPUMEHATh CBOHCTBA OIHCAHHOTO
YeThIPEXYTONIbHUKA TIPU PELICHUH 3a/1a4.

[IpuMeHsATh MosydeHHbIE 3HAHKS Ha TIPAKTUKE — CTPOUTh MaTeMaTHYECKUEe MOACTH U 3a/1ad
peasbHOH JKMU3HM W TPOBOAUTH COOTBETCTBYIOIME BBIYHCICHHS C IPUMEHEHHUEM NOJO0HS U
TPUTOHOMETPHH (TIOJIB3YACh, I HEOOXOANMO, KAIBKYJISATOPOM).

[IpenmveTHbIE pe3ynbTaThl OCBOEHHUS IMPOrpaMMbl yueOHOTO Kypca K KOHIY oOOy4ueHHs B 9
KJjacce:

3HaTh TPUTOHOMETPHUYECKHE (PYHKLUH OCTPBIX VIJIOB, HAXOAWTh C UX TOMOIIBIO Pa3JIUYHbIE
3JIEMEHTBl  MPSIMOYTOJBHOTO  TPEYroJbHUKA («pELIeHHe MPSIMOYTOJbHBIX  TPEYTOJIbHUKOBY).
Haxoguth (C MOMOIIBIO KaNBKYJIATOpPA) MJIWHBI W YIJIBI Ui HETAOIMYHBIX 3HAYEHUH.

[Tonb3oBaTbest popMysiaMH NPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOJKAECTBOM IS
HAXO0KJEHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUYECKUMH BEJTMUYUHAMH.

Hcnonb3oBare TEOpEMbl CHHYCOB U KOCHHYCOB [JIsl HAaXOXKAEHUS PAa3IMYHBIX OJIEMEHTOB
TPEYToJIbHUKA («PEeLIeHNEe TPEYTOJIbHUKOBY ), MPUMEHATh X MPHU PEIIEHUH T€OMETPUIECKHIX 3a/1a4.

Brnamers moHsATHSMH mnpeoOpa3oBaHHMs MONOOWS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX
¢uryp. Ilomp3oBarbess CBOHCTBAMHM MOAOOHS NMPOU3BOJBHBIX (PUIYp, YMETh BBIUUCIATH IJIUHBI U
HAXOIUTh YIJbl y mofoOHbIX (uryp. IlpumensaTs cBoiicTBa MOJOOMSI B MPAKTHUYECKHX 3a7a4ax.
YMerb TNpUBOOUTE TPUMEpPHl MOAOOHBIX  (UTYPB OKPYKAOILIEM MHUpE.



[IpenMeTHbIe Pe3yJbTaTbl OCBOEHHUSI MPOrpaMMbl y4eOHOro Kypca K KOHIY oOydenuss B 10
KJjacce:

[Tonb3oBaTbCcst TeOpeMaMH O TMPOU3BEIACHHU OTPE3KOB XOpH, O MPOUZBEIEHHH OTPE3KOB
CEeKyIIUX, O KBaApaTe KacaTeJbHOI.

[Tonb30BaThCsl BEKTOPAMH, TIOHIUMATh UX F€OMETPHUYECKUIN 1 PU3HMUECKHIT CMBICI, MPUMEHSTh UX
B pPEIIEHUH reOMeTpUUYecKux u (pu3nueckux 3anad. [I[puMeHsATh CKasIpHOE MPOU3BEICHHE BEKTOPOB
IUT HAXOXKJCHHS JJTHH U YTJIOB.

[Tonb30BaThCst METOIOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSTh €r0 B PELICHHH FeOMETPUIECKUX
U TPAKTUYECKUX 33/a4.

Brnagers MOHATHSAMM TNPaBHJIBHOTO MHOTOYTOJBHUKA, MJIMHBI OKPYKHOCTH, JJIMHBI JYTH
OKPY’KHOCTH M PaJuaHHON Mepbl yIJia, yMETh BbIYUCIATH IUIOLIAAb Kpyra u ero 4acreil. [IpuMmeHsaTs
MOJIYYEHHBIC YMEHUS B IPAKTUYECKUX 33a4aX.

Haxogute ocu (wnM I1EHTPbI) CUMMETpuHM (PUTYp, NPUMEHSATh IBHXKEHUS IUIOCKOCTH B
MPOCTEHIINX CIyYasiX.

[IpuMeHATh MoJNyYeHHbIE 3HAHKS HAa TIPAKTUKE — CTPOUTh MAaTeMaTHYECKUEe MOACTU IS 3a1ad
peasbHOH KM3HM W TNPOBOAUTH COOTBETCTBYIOLIME BBIYHCICHHS C IPUMEHEHUEM MOJO0HS U
TPUTOHOMETPUUECKUX byHKIMA (moNB3ysich, rme HEOOXOTUMO, KAJIbKYJISITOPOM).



TemaTnueckoe naaHMpoBaHMe NO reOMeTPUMN NPeACTaBAEHO NO rogam o06y4deHuns (7-10 knacchl).
7 KITACC O6uiee KONMYecTBO 4YacoB - 68 4acos.

Tembl (TemaTuyeckue
6nokun/mopmynwu)
MpocTeliwne
reomMeTpuyeckue
Gurypsl n nx
ceoiicTBa. M3mepeHune
reoMeTpuyeckmnx
BenMuuH (14 y)

TpeyronbHUKN (22 y)

OCHOBHOE cofepxxaHue

00bEKTHI:
yIbl,

MpocTellue  reomeTpuyeckume
TOUKM, npsmsble, nyun "
MHOTOYrO/IbHUK, IOMaHas.
CMeXHble 1 BEPTUKA/IbHbIE YT /bl.
PaboTa c NpoCTeillMMUK YepTexXamu.
N3mepeHue NUHENHbIX W YIN0BbIX BeNYVH,
BblYMC/IEHNe OTPE3KOB W YI/OB.

MepumeTp M naowanb uryp, cocTaBeHHbIX
13 NPAMOYTrO/IbHUKOB.

MoHATME O paBHbIX TPEYrosibHUKax u
nepBuYHble  NpeAcTaBNeHMA O  paBHbIX
(KOHTPY3HTHbIX) Qurypax. Tpu npuU3HaKa

pPaBEHCTBA TPeYronbHINKOB.

Mpu3HaKu paBeHCTBa NPSIMOYTO/bHbIX
TPeYro/fibHUKOB. CBoiicTBO MeamnaHbl
NPSIMOYTrONbHOrO TPEYrofibHUKa.
PaBHOGeApEHHbIe 7 PaBHOCTOPOHHMe
TpeyronbHukn.  TpuM3HakKM U CBOICTBa

OCHOBHble BUbl A€ATENbHOCTU 06YyYaro L NXCs

B TeuyeHue yuyebHOro rofga: noOHUMaTb, MPUMEHATb B CAMOCTOATENbHOWA
peyn, BOCNPUHUMATL (CMYXO3PUTENbHO WU/UM Ha CNyX C YYETOM YPOBHS
CMlyXOpeyeBoro pasBuMTMA 0Oy4valoLMXcA) W LOCTATOYHO BHATHO MU
eCTeCTBEHHO BOCMNPOM3BOAUTL TEMATUYECKYD W TEePMUHONOTUYECKYHO
NEeKCUKY, a TakKXe JfIeKCUKY M0 OopraHusaumm y4yebHOW [AeATeNbHOCTW.
BbIiNoNHATL (hOHETMYECKYIO 3apsafaKy. Mcnonb3oBaTb LaKTUAbHYH (YCTHO-
[aKTUNbHYIO peyb) B Ka4ecTBe BCMOMOraTe/lbHOro cpeAcTBa 06LeHus.

Mo OKOHYAHMM Ka>KAoWh y4eOHON 4eTBEpTMW: BOCAPUHMMATbL Ha CAyX WU
BOCMPOU3BOAUTL TEMAaTUUYECKYO U TEPMUHOMIOTNYECKYIO JIEKCUKY YUYeOHO
AUCLMNNHBI, a TAKXe NeKCUKY Mo opraHunsayumn y4ebHom LedaTe/lbHOCTMW.
®opmynmpoBaTb OCHOBHbIE MOHATUS W ONpeaeNieHuns.

Pacrno3HaBaTb W3y4YeHHble TeomMeTpuyeckne QUrypbl, OnNpeaenaTb UX
B3aMMHOE pacrosioXeHue, BbIMOMHATL YepTEX N0 YCMOBUIO 3a4auu.
MpoBOANTL NPOCTENLLINE MOCTPOEHUS C MOMOLLbIO LUPKYISA U IMHENKN.
N3MepaTb NIMHENHbIE W YrNOBble  BEWYMHbI  TEOMETPUYECKUX U
NPaKTUYECKUX 0OHEKTOB.

OnpeaensaTb «Ha rnas» pasMepbl peanbHbIX 00bLEKTOB, NPOBOANUTL FPybOYyHO
OLEHKY WX pa3mepoB.

PelwaTtb 3afa4u Ha BblYUCNEHUE A/IMH OTPE3KOB U BEJIMYUH YI/I0B.

PelwaTb 3a4a4u Ha B3aMHOE PacrnosiodXeHne reoMeTpuyeckmux quryp.
MpoBoANTbL KnaccuUgMKauMilo YrnoB, BbIYUCAATb JIMHENHbIE W YI10Bble
BE/IMYMHBI, NPOBOANTL HEOOXOMMbIE JOKa3aTe/IbHble PACCYXAEHNS.
Pacrno3HaBaTb Napbl pPaBHbIX TPEYro/ibHUKOB Ha rOTOBbIX 4YepTexax (C
yKaszaHvem npu3HaKoB).
BbiBOAUTL  CneacTeua
paBeHCTB TPEYronbHUKOB.
dopmynupoBatb  OMpefeNieHns:  OCTPOYrO/ibHOr0,  TYMOYro/bHOrO,
NPSMOYro/IbHOro, paBHOGeApPEeHHOro, PaBHOCTOPOHHEr0 TPeyroNbHUKOB;
OMCCEKTPUCHI,  BbICOTbl,  MefuaHbl  TPeyrofibHWKa,  CepeAuHHOro
neprneHAnKynspa oTpeska; nepumeTpa TPeyrosbHMUKa.

®opmynupoBaTb CBONCTBA U NPU3HAKM paBHOGEAPEHHOIO TPeyronbHUKa.

(paBeHCTB COOTBETCTBYKOLWMUX 3M1EMEHTOB) U3



PaBHOOEIPEHHOTO TPEYTOJIbHHKA.

[IpotuB Oomnpluell CTOPOHBI TPEYrOJBbHUKA
JISKHAT OOJIBIIHINA YTOJI.

IIpocreiiniue HEpaBEeHCTBA B FTEOMETPHH.
HepasenctBo TpeyrosabHuka. HepaBeHCTBO
JIOMaHOM.

IIpsAMOYTrOnBHBIN TPEYTOIBHUK € yIIIOM B 30.
IlepBple mMOHATHS O JAOKA3aTENbCTBAX B
T€OMETPHUU.

Crpoutp yeprexu, peliaTb 3aJaud C IMOMOLIbI0 HaxOXIEHUS pPaBHBIX
TPEYTrOJbHUKOB.

IlpuMmeHsaTe NPU3HAKKM PABEHCTBA NPSIMOYIOJIBHBIX TPEYTrOJBHUKOB B
3a1a4ax.

Hcnonp3oBaTh LU(PPOBBIE PECYPCHI IJIs1 UCCIEIOBAHUS CBOWCTB H3Y4a€MbIX
buryp.

3HAKOMUTbHCSI C UCTOPHUEN pa3BUTHSI TEOMETPHH.

MMapannenbHbIe
npsiMble, CYMMAa YIJIOB
TpeyroJjibHuka (14 1)

IMapannenbHbie npsiMble, UX CBOMCTBA, [IaThIN
nocrynat Esximpa.  Hakpect nexauue,
COOTBETCTBEHHBIE U OJHOCTOPOHHHE YIJIbI
(obpazoBaHHbIE npu nepeceueHN
napajuieNbHbIX TPSMbIX cekymieit). [Tpu3Hak
MapajuIeJIbHOCTU MPSIMBIX 4epe3 PaBEHCTBO
pPacCTOAHUN OT TOYEK OJHOW MpPsAMOWU M0
BTOPOM NMPSMOMN.

@opMynMpOBaTL  IMOHATHE
MPaKTUYECKUE MPUMEPBL.
HzydaTe CBOICTBA YIIIOB, 00Pa30BAHHBIX NPHU MEPECEUEHUH MapauIeIbHbBIX
NPSIMBIX CEKYLIEH.

IIpoBoauTE AOKA3aTENbCTBA MAPAUIEIBHOCTU [BYX MNPSMBIX C IMOMOLIBEO
yTJI0B, 00Opa30BaHHBIX MPU MEPECEUESHUH STHX MPSMBIX TPEThEH MPSMO.
BpmucasaTe cyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

Haxonuth uncnoBeie m OyKBEHHBIE 3HAUEHHs YIJIOB B T€OMETPUYECKHX

napajijiCJIbHBIX MpsAMBIX, HaXOOUuTb

Cymma YIJIOB TPEYroJIbHUKA U | 3a1a4aX C HCHOJNb30BAHUEM TEOPEM O CyMME YIJIOB TPEYrOJIbHUKA U
MHOTOYTOJIbHUKA. MHOTI'O- YTOJIbHUKA.
BHeninue yriel TpeyroJbHHUKA. 3HAKOMUTbHCSI C UCTOPHUEH pa3BUTHsI TE€OMETPHHL.
OxkpyxHOCTH M Kpyr. | OKpy>KHOCTb, XOpAbl M aAuaMeTpbl, ux | PopMynupoBaTb ONpENENEHUs: OKPY)XXHOCTH, XOpAbl, AUaMeTpa u
I'eomerpuueckue ceorictea. KacarenbHass Kk  OKpPYXXHOCTH. | KACATEJIBHON K OKPYy>KHOCTU. M3yuaTb MX CBONCTBa, NMPU3HAKU, CTPOUTH

noctpoenus (14 1)

OxpysxkHOCTb, BnucaHHas B yroia. Ilonstue o
I'MT, npumenenue B 3aaadax. buccekrpuca u

CepeNVHHBIN NEPUEHIUKY AP KakK
reOMeTpUYECKHE MECTa TOUEK.
OKpY>KHOCTb, ONUCaHHas OKOJIO

TPEYTOJIbHUKA. Brmcannast B TPEYTOJIbHUK
OKPY>KHOCTb.
IIpocreiimue 3ana4n Ha MOCTPOCHHUE.

YEPTEKU.

Hccnenosate, B TOM YHCIIE HCIIONB3YsT HU(PPOBBIE PeCypChl: OKPYIKHOCTb,
BIIMCAHHYIO B YIOJI, LIEHTP OKPYXHOCTH, BIIMUCAHHOW B YIOJI, PaBE€HCTBO
OTPE3KOB KacaTeJbHbBIX.

Hcnone3oBate Meron I'MT nns nokasaTenbCTBa TEOPEM O MEPECEUECHHUU
OHMCCEKTPUC YIJIOB TPEYrOJbHUKA W CEPEAMHHBIX NEPIEHAUKYISPOB K
CTOPOHAM TpeyroyibHHuKa ¢ nomoupro I'MT.

OBnaneBaTb NOHATUSMM BIMCAHHOM U  ONHCAHHOMU
TPEYrOJbHUKA, HAXOAUTH LIEHTPBI 3TUX OKPYKHOCTEH.
Pemate OCHOBHBIE 3a7auM Ha MOCTPOCHME. YIJIA, PABHOIO JaHHOMY,
CEPEAMHHOr0 MEPNEHIUKYJApAa JaHHOTO OTpe3Ka, MPSMOM, MpOXOoAsuiein
4yepe3 JaHHYI0 TOUKY U MEePIeHIUKYISIPHON TaHHOH NPsSMOit, OMCCEKTPUCHI
JAHHOTO yIJja, TPEYrOJbHUKOB MO Pa3JINYHBIM 3JIEMEHTAM.

OKPY>KHOCTEHN




3HAKOMUTbHCSI C UCTOPHUEN pa3BUTHS TEOMETPHH.

O0o0menue u | [ToBropenne wu  o0oOmeHne OCHOBHBIX | PemaTe 3agaum Ha TOBTOPEHHME, WUIIOCTPUPYIOIIHE CBSI3U MEXIY
CHCTeMATH3ALUSA MOHSITUN U METOZOB Kypca 7 Kjiacca. Pa3IMYHBIMH HacTSIMH Kypca.
H3Y4YEeHHOr0

martepuaJja (4 1)




8 KJIACC

O01ee KOJIMUECTBO 4acoB — 68 4acos.

Tembl (TemaTHYecKHE

OcHoBHoOe cogepxkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4ar0IHXCs

0J10KH/MOIYJTH)
Yeroipéxyroabuuku | [lapamnenorpamm, ero npusHaku U CBOHCTBA. | B meuenue yuebno2o 200a: TIOHHUMAThb, NMPUMEHSITh B CaMOCTOSTEIBbHOM
(1S5 1) YacTHble ciay4au MapajIeIorPaMMOB | PEYH, BOCIIPHHUMATH (CIYXO3PUTEIBHO H/HIIM Ha CIyX C y4E€TOM YPOBHS
(mpsiMOyroNMbHUK,  pomO,  KBajpaT), UX | CIIyXOPEYEBOTO pPa3BUTHS OOYYAIOIIMXCSA) M JOCTATOYHO BHSITHO U
MPU3HAKH u CBOWCTBA. Tpaneuusi. | €CTECTBEHHO BOCIPOM3BOAUTh TEMATHUECKYI0 M TEPMHHOJOTHYECKYIO

PaBrOOOKas M TPSIMOYTOJIbHAST TPATISLIHH.
YnBoeHue MEIUAHBL LlenTtpanbnas
CUMMETPHUS.

JEKCHKY, a TaKKe JIEKCHKY [0 OpraHu3aliu y4eOHOH NesATeNbHOCTH.
Bemonsats poHeTHdeckyro 3apsaky. Mcnonb30BaTh JAKTHIIBHYEO (YCTHO-
TAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIEHUS.

o oxonyanuu kadicooi yueOHOl uemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOU3BOANTH TEMATHYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY y4eOHOI
IOUCLUTUIMHBL, & TAKXKE JIEKCUKY MO OPraHU3aluu YIeOHOH NeATeNbHOCTH.
H3o00pakaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTONBHUKU PA3HBIX BUJIOB
U UX DJIEMEHTHI.

@opMynHpOBaThL ONPEAENCHUs: MapajljIeNiorpaMMa, IPsIMOYTOJIbHUKA,
pomOa, KBaapara, TpamelUuu, PaBHOOOKOW Tpamemuu, MpsIMOYTOJbHON
TpaNeLny.

JIoka3pIBaTh U MCMOJB30BATh NPU PEIICHUM 3a7a4 IMPU3HAKU U CBOMCTBA!
napajyieNiorpaMMa, TpPsSMOYTOJIbHUKA, pomOa, KBaapaTa, Tparenu,
PaBHOOOKOM Tparenuy, IPSIMOYTOJIbHON TPATELHH.

IIpumensaTE METON YIBOCHUSI MEAUAHBI TPEYTOJNBHUKA.

Hcnonp3oBaTh LUPPOBBIE PECYPCHI ISl UCCIIEIOBAHUS CBOWCTB H3Y4a€MbIX
buryp.

3HAKOMUTbHCSI C UCTOPHEN pa3BUTHsI TEOMETPHHL.

Teopema daneca wu
Teopema 0
NMPONOPLHOHATBHbBIX
oTpe3Kax, mnoao0HbIe
TpeyrojbHukH (20 1)

Teopema ®daneca u
IIPOMOPLIMOHAJIBHBIX OTPE3KaX.
CpenHsist TUHUSA TPEYroJbHUKA.
Tpaneuus, e€ cpenHss JIUHUS.
IIponopuyioHanbHble  OTPE3KH, IOCTPOEHHE
4eTBEPTOro MPONOPLMOHATIBHOIO OTPE3Ka.
CBaolicTBa LIEHTpa Macc B TPEYTOJbHUKE.
ITonoOuble TpeyroiapHMKH. Tpu TpU3HAKA
o100 U TPEYTOJIbHUKOB.

TeopemMa O

IIpoBoauTe MNOCTPOEHHMA C MOMOIIBK) LMPKYJIs W JIMHEUKH C
UCIOJIL30BaHUE TeopeMbl dajeca UM TEOpEMbl O NPONOPLHUOHAIBHBIX
OTpEe3Kax, CTPOUTh YETBEPTHIN MPONOPLUOHANBHBINA OTPE30K.

IIpoBoauTe  OOKA3aTENBCTBO TOrO, 4YTO MEAMAaHBl TPEYTrOJIbHUKA
MEPECEKAOTCs] B OAHOM TO4YKE, M HAXOAUThb CBA3b C LEHTPOM Macc,
HaxO[WUTb OTHOLIEHHWE, B KOTOPOM MEIUaHbl MOENATCS TOYKOH HX
NEPECECYCHHUS].

Haxonuth nmogoOHBIE TPEYrONBHUKH Ha TOTOBBIX YEPTEKaX C YKa3aHUEM
COOTBETCTBYIOIINX MPU3HAKOB OO0




IIpakTHueckoe NpUMEeHEHHE.

Pemars 3amaum  Ha  MONOOHBIE  TPEYrOJILHUKM € MOMOIIBIO
CaMOCTOSITENIPHOTO TIOCTPOCHHMS YEPTEXKEH W HaXOXIEHUs IMONOOHBIX
TPEYTrOJIbHUKOB.

IIpoBOIUTH TOKA3aTENBCTBA C UCIIOIB30BAHUEM MTPU3HAKOB OO0
JlokasbIBaTh TPH MPHU3HAKA MMOJOOUS TPEYTOIbHUKOB.

IlpuMeHsaTe NONy4YeHHBIE 3HAHUS IPU PELIEHWM TEOMETPUYECKUX W
MPaKTUYECKUX 3a7a4.

3HAKOMUTbHCSI C UCTOPHEN pa3BUTHsI TEOMETPHHL.

Tlnomanm.
Haxo:xaenue
nJiomaaen
TPeyroJbHHKOB u
MHOTOYTOJIBHBIX
¢uryp. Inomann
noao0HbIX ¢uryp

(17 1)

IMousiTue 06 o01ei TEOPUH TUIOIIAIH.
QopMmynbl Ui TUIOINAAN  TPEYTOJIbHUKA,
napauienorpamMa. OTHOLIEHHE IUIOIIAAEH
TPEYTOJIbHUKOB C OOLIMM OCHOBAaHHEM WJIH
oO1eli BBICOTOH.

Beruncnenne miomanefi  CIOXHBIX  (QUTYP
yepe3 pa3OneHne Ha YacTH U JOCTPOSHHE.
[Tnomanu guryp Ha kiaer4aroit Oymare.
IMnomanu nonoOHeIX Quryp. Berucnenne
wiomaned.  3amadyd ¢ IPAKTHUYECKUM
comepxaHueM. PerneHne 3a1ad ¢ TOMOLIBIO
METO/1a BCIIOMOTATENIbHON TITOIIAIH.

OBnaneBarb NMEPBUYHBIMU MPEACTABICHUAMH 00 OOIIEH TEOPHH IJIOMIAIH
(mMepel), popMynupoBaTh CBONCTBA IUJIOMIATH, BBISICHITH WX HATJISIHBIN
CMBICIL.

BeBomuTte  QopMynbl  IUIOIAnM  MApAUIENIOrpaMMa,  TPEYTrOJbHHKA,
Tpanenuu u3 GOopMyJIbl TUIOMIAIN MPSIMOYTOJIbHUKA (KBaapaTa).

BeBOmuTE (OPMYJIBI TUIOIIAAHM BBINYKJIOTO YETHIPEXYTOJIbHUKA Yepe3
IMAarOHAJH U YTOJI MEXIY HUMH.

Haxomgute mnomann ¢uryp, un300pak€HHBIX Ha KieTdaToi Oymare,
HCTIOJIB30BATh pa30HeHNe Ha YaCTH U JOCTPOCHUE.

Pa3buparhs mpuMepsl HCMONB30BAHHS BCIIOMOTATENbHON IUIOIIAMN MAJIS
peLIeHHsI TEOMETPHUECKUX 3a7ad.

Haxonute miommany nogqo0HbIX GuUryp.

BbMUCATS MIOMAAH Pa3InIHBIX MHOTOYTOJBHBIX QUTYD.

Pemarte 3a1auu Ha TUIOMAAb C TPAKTHYECKUM COIEPIKAHUEM.

Teopema IIugaropa u
Havyajaa
TPUTOHOMETPHH

1)

(12

Teopema Iludaropa, €€ nOKa3aTeNbCTBO H
npumenenue. O6parHas Teopema [Tudaropa.

Onpenenenue TPUTOHOMETPUYECKHUX
byHKIMiA OCTpOro yria,
TPUTOHOMETPUICCKUEC COOTHOLICHUA B

MPSIMOYTOJIbHOM  TpeyrosibHuke. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.

CooTHomeHuss  Mexay  CTOPOHaMu B
NPsAMOYTOJIbHBIX TPEYTOJbHUKAX C YIJIaMU B

45 u45;30u60.

JokaseiBaTh Teopemy Iludaropa, HCHONB30BaTh €€ B MNPAKTHYECKHX
BBIYMCJICHUSIX.

DopMyIUpOBaTh OMNPENENICHUs TPUTOHOMETPHUYECKHX (PYHKIUI OCTpOro
yIJia, IpOBEPATh UX KOPPEKTHOCTS.

BeBOIUTH TPUTrOHOMETPUYECKHE COOTHOLIEHUS B  MNPSIMOYTOJIBHOM
TpPEYTOJIbHUKE.
HccnenosaTe COOTHOLIEHUST MEXAy CTOPOHAMH B IPSIMOYTOJIBHBIX

TpeyroibHUKax ¢ yriaamu B 45 u 45; 30 u 60.

Hcnonp3oBath (GopMysibl MPUBEACHUS U OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO IS HAXOXKIEHUsI COOTHOLIEHUN MEXAY TPUTOHOMETPUYECKUMHU
(bYHKIMAMU Pa3IHMYHBIX OCTPBIX YTJIOB.

IIpuMeHsTE MONy4YEHHBbIE 3HAHUS U YMEHUS NPU PELICHUU MPaKTUYECKUX
3a1ad.




3HAKOMUTbHCSI C UCTOPHUEN pa3BUTHS TEOMETPHH.

OGo6menne u | [IoBTOpEeHHEe OCHOBHBIX MOHATHI W METOAOB | Pewmiate 3agauu Ha TMOBTOPEHHE, WJUTIOCTPHPYIOIINUE CBSI3H  MEXKIY
CHCTEMATH3ALUS KypcoB 7 u 8 Ky1accoB, 0000ImeHne 3HaHNH. Pa3IUYHBIMH YaCTSAMH Kypca.
H3Y4€HHOr0

martepuaJja (4 1)




9 KJIACC

O01ee KOJIMUECTBO 4acoB — 68 4acos.

Tembl (TemaTHYecKHE

OcHoBHoOe cogepxkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4AI0IHXCH

0J10KH/MOIYJTH)

Yrabl B okpy:kHOCTH. | BicaHHBIE W IEHTpajJbHBIE YINBL, Yrod | B meuenue yuebno2o 200a: TIOHMMAThb, NMPUMEHSITh B CaMOCTOSTENIBHOM
Bnucannebie M | MEXIy KacaTeJbHOW M XOpHOoil. YTJbl MEXAY | pedH, BOCIPUHUMATH (CIYXO3PUTEIbHO U /WM Ha CIyX C YYETOM YPOBHS
OMHUCAHHDIE XOpAaMU A CEKYLIUMU. CJIyXOpPEYEBOTr0 pa3BUTHs OOyHAIOMIMXCS) W JOCTATOYHO BHSTHO W
YETbIPEXYIrOJIbHUKH. Brmmcanabie u OMHUCAHHBIC | €CTCCTBCHHO BOCIPOU3ZBOAUTL TEMATUYCCKYIO W TEPMHHOJIOTMYCCKYHO
KacarenabHbie K | YCTBIPEXYTOJNIbHUKK, WX  TNPHU3HAKH U | JIGKCHKY, a TakKXKe JIEKCUKY IO OpPraHM3aluu Y4eOHOH NesTeNbHOCTH.
OKPY’KHOCTH. cBoiictBa. IIprMeHeHHe >THX CBOWCTB mpu | BemonHsaTe QoHeTnueckyro 3apsaky. Mcrnonp3oBaTh NaKTHIBHYKO (yCTHO-
Kacanmne pELIeHNH T€OMETPHUECKUX 3a1ad. TAaKTWIBHYIO PeUb) B KAUECTBE BCIIOMOIAaTEbHOTO CPEACTBA OOIIEHS.

okpy:xkHocTei (16 1)

B3aumnoe pacroyoKeHue
OKpy>kHOCTel. KacaHue OKpyKXHOCTEN.

BYX

o oxonyanuu kadicooi yueOHoOl uemeepmiu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOU3BOANTH TEMATUYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY y4eOHOM
IOUCLUTUIMHBL, & TAKXKE JIEKCHUKY MO OPTaHU3aLnU yIeOHOH eATeNbHOCTH.
DopMynMpPOBATE OCHOBHBIE OINPEAENICHUs], CBSI3aAHHBIE C YIJaMH B Kpyre
(BIMICAaHHBIN YroJ, EHTPAIBHBIN YTro).

HaxoauTe BnMCaHHBIE YIUIBI, OMHUPAIOIIMECS HAa OAHY AYTY, BBIYUCIATH
YIJIBI C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBI O BIIMCAHHOM
YETBIPEXYTONIbHUKE, TEOPEMBI O LICHTPAJIbBHOM YIJIE.

Hccnenosate, B TOM YHCIE C TIOMOLIBIO HH(POBBIX PECYypPCOB, BIHCAHHBIE
U ONMCAHHBIE YETBIPEXYTONIbHUKH, BBIBOAUTDL UX CBOMCTBA U MPU3HAKH.
Hcnosb30BaTh 3TH CBOWCTBA U NPU3HAKU NPU PELIEHUHN 3a7a4.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cHHYcOB. Pemenmne
TPeyrojbHHKOB (21 1)

Omnpenenenue TPUTOHOMETPUYECKUX
¢bynkumii yrmos ot 0 no 180. Kocuuyc u
CHHYC mOpsAMOro u tymoro yria. Teopema
kocuHycoB. (O000mEHHasT) TeopemMa CHHYCOB
(c pamuycoM OINUCAHHOH OKPY)KHOCTH).
Haxoxnenue njiuH CTOPOH U BENIUYMH YIJIOB
TPEYTOJbHUKOB.

®opMyJia IO TPEYrOJbHUKA Yepes3 /IBe
CTOPOHBI M yron Mexnay Humu. Popmyna

MJIOLAAN  YEeTBIPEXYTrOJIbHUKA 4Yepe3  €ro
JUArOHAJIN U YTrOJI MEXKAY HUMU.
IlpakTHueckoe NpPUMEHEHHE  JOKA3aHHBIX

TEOpeM.

DopMyIUpOBaTh OMPENEICHUS] TPUTOHOMETPHUYECKUX (DYHKIUI TYyNbIX H
NpsSIMbIX YIJIOB. BBIBOAWTH TeOpeMy KOCHHYCOB U TE€OpEMY CHHYCOB (C
pPamuyCcoM OTMMCAHHON OKPYKHOCTH).

Pemats TpeyronpHUKH.

Pewate mpakTudeckue 3ajaud, CBOASIIMECS K HAXOXKACHHUIO Pa3IMYHBIX
3JIEMEHTOB TPEYrOJbHUKA.




IIpeoOpa3oBanue
noaoousi.
Metpuueckue
COOTHOLIEHUS
OKpykHOCTH (12 u)

[MousiTue o mpeobpazoBaHUM OIOOUSI.
COOTBETCTBEHHBIE  DJIEMEHTBHI  ITOTOOHBIX
uryp.

Teopema O NPOU3BENCHUH OTPE3KOB XOPI,
TeopeMa O MPOU3BEIEHUN OTPE3KOB CEeKYIIHX,
Teopema 0 KBazpare KacaTeIbHOM.
[IpuMeHeHHe B pPEIIEHUH TeOMETPUYECKHUX
3a1a4.

OcBauBaTh NOHATHE NTPEOOPA3OBAHUS TONOOHSI.

HccnenoBaTh  OTHOIIEHWE  JIMHEWHBIX  3JIEMEHTOB  (Quryp  mpu
npeoOpazoBanuu nmonodusi. Haxomute mpumepsl moAo0usi B OKpYKaromei
IeUCTBUTEILHOCTH.

BreiBOAUTHE MeTpUUECKHE COOTHOLIEHUS] MEXAY OTPE3KaMH XOpPH, CEKYLIUX
U KAaCcaTeNbHBIX C WCIOJBb30BAHUEM BIMCAHHBIX YIJOB U IMOAOOHBIX
TPEyTrOJIbHUKOB.

Pemare reomerpuueckue 3amadd M 3aJadyd U3 PEATBHOM KU3HU C
HCTIOJI30BAHUEM MONOOHBIX TPEYTOJILHUKOB,

BexkTopsbi (15 4)

OmnpeneneHne  BEKTOPOB,  CIOXEHHE U
Pa3HOCTb BEKTOPOB, YMHOXEHUEC BCKTOpA Ha
YHCIIO.

®u3nueckuii. M TIeOMETPUYECKHH  CMBICI
BEKTOPOB.
Paznoxxenue BEKTOpa o JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTel
BEKTODA.

CkansipHOE TIpPOM3BENEHHE BEKTOPOB, €ro
MPUMEHEHHE JIs1 HAXOXKIEHUs! [UTHH U YTJIOB.
Pemenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB Uil pEIlEHUs 3ajad
KMHEMATHKH U MEXAHHKH.

Hcnonb3oBaTh BEKTOpPHl Kak HalpaBleHHbIE OTPE3KH, HCCIeA0BaTh
reoMeTpuuecKuil (mepemernenne) u Gpusnueckuii (Cuia) CMbICITBI BEKTOPOB.
3HaTh ONpeneNeHs] CYMMbI U Pa3HOCTU BEKTOPOB, YMHOKEHHUS BEKTOpa Ha
YHCIIO, HCCIENOBATh TE€OMETPHYECKHH W (PU3UYECKUH CMBICIBI 3THUX
OnepaLuil.

Pewate reomerpuyeckue 3aa4u C UCIOIb30BAHUEM BEKTOPOB.
PacknanpiBaTh BEKTOP MO ABYM HEKOJUJIMHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh cKalsspHOE MPOU3BEAECHHE BEKTOPOB, BBIBOJUTH €ro
OCHOBHBIE CBOMCTBA.

Brrucnare cymMMy, pasHOCTb U CKaJsIpHOE MPOHU3BEIEHHE BEKTOPOB B
KOOpAUNHATaX.

IIpuMeHsTE cKasipHOE IPOU3BEACHUE Il HAXOKACHUs JUIUMH U YTJIOB.

O6o6menue
cucreMarTusanus
H3Y4YE€HHOI'0
marepuaJa (4 1)

IloBTOpEHHE OCHOBHBIX MOHSATUNW U METOAOB
KypcoB 7 — 9 kiaccoB, 00001IeHne 3HAHWA.

Pemare 3amaun Ha TOBTOpEHHUE,
Pa3IMYHBIMU YaCTSMH Kypca.

WUTFOCTPUPYIOIIUE CBSI3H  MEXKAY




10 KJIACC

OO011ee KONMMYECTBO YacoB — 34 vaca.

Tembl (TemaTHYecKHE

OcHoBHoOe cogepxkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4AI0IHXCH

0J10KH/MOIYJTH)
JlekapToBbI JlexapTOBbI KOOpANHATHI TOYEK Ha | B meyenue yueOHno20 200a: TOHWMAaTh, NMPUMEHITb B CAMOCTOSITENIbHOU
KOOPAMHATBI HA | IUIOCKOCTH. peuu, BOCTIPUHUMATH (CIYXO3PUTENbHO W/HIIM Ha CIYX C YYETOM YPOBHS
niaockoctH (10 1) YpaBHeHUe NMpsiMOil. YTIIOBOH KO3(D(PULIMEHT, | CIyXOpeueBOro pa3BUTHS OOy4YarOIIMXCsl)) W JOCTATOYHO BHSTHO H
TaHM€HC YyIVIa HAakKJIOHA, NapajylelbHble U | €CTECTBEHHO BOCHPOU3BOAUTH TEMATHYECKYH) U TEPMHUHOJIOTHYECKYHO
NEePIEeHUKYIPHBIE MIPSIMBIE. JEKCHKY, a TaKKe JIEKCHKY [0 OpraHu3aluu y4eOHOW OesTeIbHOCTH.
VYpaBHeHue  okpykHoctH.  Haxoknenue | BeimonHATe (oHeTHuUecKyro 3apsaky. Mcmonp3oBaTh AaKTHIBHYIO (YCTHO-
KOOPZAMHAT TOYEK IMEPEeCeUeHUs] OKPYXKHOCTH | NAKTHIBHYIO peUb) B KAUECTBE BCIIOMOTaTEIbHOTO CPEICTBA OOLIECHMS.
U NIPsSIMOH. o oxonyanuu kadicooi yueOHOl uemeepmu: BOCIIPUHUMATh Ha CIyX H
Meron KOOpJAUHAT npu PELIeHNH | BOCTIPOU3BOANTH TEMATUYECKYIO U TEPMHUHOJOTHUYECKYIO JIGKCUKY y4eOHOI
reOMEeTPUYECKUX 3a/1a4. IOUCLUTUIMHBL, & TAKXKe JIEKCHKY 1O OPTaHU3aluH yueOHOH NesTeNbHOCTH.
HUcnonb3oBanne Merona  koopauHaT B | OcBauBaTh MOHATHE MNPSMOYIOJbHONW CHUCTEMBI KOOPAMHAT, IE€KapTOBBIX
MPaKTUYECKUX 3a7auax. KOOpAWHAT TOUKH.
BriBOIUTH ypaBHEHHE NPSMON U OKPY>KHOCTH. BbiaenaTe NONHBINA KBaApaT
JUIsl HAXOKIEHMSI LIGHTPa U painyca OKPY>KHOCTHU IO €€ YPaBHEHHUIO.
Pemate 3amauM Ha HaxXxOXIEHUHE TOYEK MepecedeHus] MpsSMbIX U
OKPY>KHOCTEH C MOMOLIBI0 METOAA KOOPAUHAT.
Hcnonp30BaTh CBOHCTBA yIiIOBOro KO3(ppHUIMEHTa NPSMONH MPHU PELICHUN
3a/1a4, 17151 ONPEAETICHHs] PACIIONOKEHHUS IPSAMON.
IIpuMeHsATE KOOPAMHATHI MIPU PELIEHUU ME€OMETPUUYECKUX U MPAKTUYECKUX
3a7a4, sl TOCTPOCHMsT MAaTeMaTHYECKUX MOMAENEeH pealbHbIX 3a7ad
(«MeTon KOOpIAMHATY).
[Tonb30BaThCs I TOCTPOSHHS U HCCIENOBAHUHN [TMQPOBBIMH PECYyPCaMHL.
3HAKOMUTbHCSI C UCTOPHEN pa3BUTHsI TEOMETPHHL.
IIpaBuibHbIe IIpaBunbHBIE MHOTIOYTOJILHUKH, BbIYUCIEHUE | POpMyIUpOBATh ONpeeNeHre MPaBUIIbHBIX MHOIOYTOJIbHUKOB, HaXOJUTh
MHOT0YT0JIbHUKH. UX 3JI€MEHTOB. UNCNIO ¥ UIMHA OKPYXXHOCTH. | UX 3JIEMEHTHIL.
JliimHa okpy:xkHocTH u | JlnuHa nyru okpykHocTH. Panuannas mepa | [lonb3oBaTbesl MOHSTHEM IJIMHBI OKPYJKHOCTH, BBEIEHHBIM C IOMOILBIO
IJI0IAAb Kpyra. | yria. MIPaBUJIBHBIX MHOTOYI'OJIbHUKOB, OIpeNeNsiTh YHUCIO , IJIUHY AYTH H
Beruncienne ITnomans kpyra u €ro 3J€MEeHTOB (CEeKTOpa U | paJuaHHYIO Mepy yria.

miomaneii (9 1)

cerMenTta). Brrumcnenune momaneii ¢uryp,
BKJTFOYAOIINX 3JIEMEHTHI KPYTa.

[IpoBoauTh Mepexo OT paAuaHHON MEpPHI YIJia K TPaayCHON 1 HA00OpPOT.
OnpenensiTe mIoMaapb Kpyra.
BeiBomuTh (opMysel (B rpagyCHONW M pagvMaHHOW Mepe) Uil JJIUH AVT,




TJIOIIA/IEN CEKTOPOB U CETMEHTOB.
Berucnars  mnomanu - Guryp,

(xpyra).
Haxonute niomanu B 3aja4ax peajbHON KU3HU.

BKJIFOHAOMINUX 3JICMCHTBI OKPYKHOCTHU

JIBH:KeHH s TJIOCKOCTH

(79)

IToHsiTHE O ABMXKEHUU MJIOCKOCTH.
IlapannenbHplii  mEpPEeHOC, MOBOPOT U
cumMeTpus. OCH U LIEHTPbl CUMMETPHUH.
IIpocreiimue npuMeHEHNUs B PELLIEHUH 3a4a4.

PazbupaTte nmpumMepsl, WLUTFOCTPUPYIOLIUE MOHSTHS JABWKEHUS, [IEHTPOB U
OCell CHMMETPHH.

@opMyJIUpPOBAaTE OMNPEACNICHUS MAPAJJIEIBHOIO MEPEHOCa, MOBOPOTa M
OCEBOM CHUMMETPUHU. BBIBOOAUTE MX CBOWICTBA, HAaXOAUTH HEMOIBH)KHBIC
TOYKH.

HaxoauTtb HeHTpBI 1 OCH CUMMETPHIA MPOCTEHIINX QUTYD.

IlpumMeHATr napafieNbHbI MNEPEHOC W CHUMMETPUIO TMPU  PELIEHUHU
reOMEeTPUYECKUX 3a/1a4 (pa30dupaTh MpUMEpPHI).

Hcnonp30Bath Il MIOCTPOCHHMSI M UCCIIEIOBAHUI [IU(PPOBBIE PECYPCHI.

IMoBTOpEHUe,
00001IEHHE,
CHCTeMATH3ALHSA
H3Y4YEeHHOI0

2
Martepuaja“ (8 u)

IloBTOpEHNE OCHOBHBIX MOHATUH U METONOB
kypcoB 7-10 kmaccoB, o0oOmeHue u
cucreMatuzauuss  3HaHuil.  IIpocrenmme
reoMeTpuuecKkue (Urypbl M HX CBOWCTBA.
H3mepeHne reoMeTpUYeCKUX BEJIUYUH.

TpeyronbHUKH.

ITapannenbHbie u NEePNEHANKYISIPHbIE
MPsIMBIE.

OxpyxHocTb U Kpyr. I'eomerpudeckue
MIOCTPOEHHH. Yraer B OKPY>KHOCTH.
BriucaHHble W ONUCAaHHBIE OKPYXXHOCTH
MHOTOYTOJIbHUKOB.

IIpsimast u OKPYKHOCTB.

YeTpIpEXyroNbHUKU. Brniucannsie u

OMHCAHHBIC YCTBIPEXYT'OJIbHUKH.

BocnpuHumarh (CIyXO3pHTENBHO W/WIM Ha CIyX C Yy4E€TOM YpPOBHS
CJIyXOpPEYEBOT0 Pa3BUTHUSl OOYYAIOLIUXCS) M ONEPUPOBATH CIEAYIOLIUMH
NOHATUSMH.  (urypa, TOYKa, TMpsi- Masi, Yrojl, MHOTOYTOJbHUK,
paBHOOEIPEHHBII W PAaBHOCTOPOHHUH TPEYTOJbHHUKH, MPSIMOYTOIbHBIHI
TPEYTOJIbHUK, MeauaHa, OWcCeKkTpuca ¥ BBICOTA  TPEYTrOJbHHKA,
napajyienorpaMM, pomO, TPSMO-  YrOJbHHK, KBaApaT, TPAIerws;
OKPY’KHOCTB, KacaTeJIbHas, PABEHCTBO M MMOno0ue (GUryp, TPEyroibHUKOB;
NapajuIeIbHOCTh U NEPHEHANKYJIAPHOCTb NPAMBIX, YTOJ MEXKAY NPSMBIMHU,
CUMMETpPUsI OTHOCUTENBHO TOUKHU U MPSIMOM, IJIMHA, PACCTOSIHUE, BEJINYNHA
yriia, IUIOWAab, IEPUMETP.

Ucnonp3oBath (QOpMysbl: TNepuMeTpa W IUIOMAAH MHOTOYTOJBHHKOB,
JUIMHBI OKPY)KHOCTH M IUIOIIaOU Kpyra, o0béMa MpPsSMOYTrOJIbHOTO
napajuleJIenunena.

OnepupoBaTh NOHATUSAMU: MPSMOYIOJbHAs CHUCTEMA KOOPAMHAT, BEKTOP,
HCIIONB30BATh 3TU MOHATHUS [JIsl IPEACTABICHUS AAHHBIX U PELISHUs 3a/a4,

Teopema [Mugaropa u Hayajia | B TOM YHCJIE U3 APYTHX YIEOHBIX MPEIMETOB.

TPUTOHOMETPHUHU. Pemenue o0mux | Pemars 3a1a4un Ha MOBTOPEHNE OCHOBHBIX MOHATHH, MIUTFOCTPALIUIO CBS3EH
TPEYTOJIbHUKOB. MEXIYy pPa3JIMYHbIMH YacTsMH Kypca. BpiOuparth Mmerom Uit perueHwHs
IIpaBunbHBIE MHOTOYTOJIBHUKH. 3a7a4H.

IIpeoOpa3oBanusi miaockocTu. JIBmkenwus. | Pemath 3a1a4m U3 MOBCETHEBHOM KU3HU.




[Tonobue. CummeTpusi.

IImomans. BerauciaeHue miomane.
ITnomann mogoOHBIX Guryp.
JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH.
BekTope! Ha NJIOCKOCTH.




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» B 7-10 KJIACCAX

HOACHUTEJBHAS 3AITUCKA

B coBpemMeHHOM 1LIM(PPOBOM MHpPE BEPOSATHOCTb M CTATHUCTUKA MPHOOPETAIOT BCE OONBLIYIO
3HAYUMOCTb, KaK C TOUYKU 3PEHHUs] NMPAKTUYECKUX NPHIOKEHUH, Tak M HX pPOJM B OOpa3OBaHUH,
HEOOXOAMMOM KakIOMy 4enoBeKy. Bospacraer umciao mnpodeccuii, mpu OBIaAEHUU KOTOPBIMU
TpeOyercst xoporrast 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATHCTUKH, TaKas MOJArOTOBKA
BaXKHa JUIs IPOJOJDKEHNS 00pa30BaHUs U YCIEIIHOM PO eCCHOHANBHON Kapbephl.

Kaxapiil yenoBek MOCTOSTHHO MPUHUMAET PELIEHUs Ha OCHOBE MMEIOLINXCSl Y HEro JaHHBIX. A
11 OOOCHOBAHHOTO MPHUHATHUSl PEIIEHUs B YCJIOBUSAX HEAOCTaTKa WM M30bITKAa HH(pOpMaLUU
HEOOXOIMMO B TOM YHCJIE XOPOLIO ChOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHUYECKOE MBIIILICHHE.

HNMeHHO mO3TOMYy OCTPO BCTaja HEOOXOOUMOCTh CHOPMHPOBATH Yy  OOYHYAIOLIMXCS
(YHKIMOHAJIBPHYIO TPAMOTHOCTD, BKJIFOUAIOINYI0 B ceOsl B KaueCTBE HEOTHEMJIEMOH COCTaBISIOIIEH
yMEHHE BOCIIPUHUMATh U KPUTHUYECKH aHAIM3MPOBATH MH(OPMALMIO, NMPEICTABIECHHYIO B Pa3IHMYHBIX
¢dopMax, MOHUMATb BEPOSTHOCTHBI XapakTep MHOTHX peaJbHBbIX IPOLECCOB U 3aBUCHMOCTEH,
NPOM3BOIUTH NMPOCTEHIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMH INpHHLMNAMM cOOpa, aHaiIM3a U NPENCTaBJICHUS
JAHHBIX M3 pa3IU4YHBIX cdep KU3HH OOIecTBa M TOCyAapcTBa MpHOOIaeT oO0ydaromuxcs K
oOmecTBeHHBIM HHTepecaM. HM3ydeHne OCHOB KOMOWHATOPMKHM pa3BUBAET HABBIKM OPTaHU3ALNH
nepebopa U moacyéra 4HUCIa BAPHAHTOB, B TOM YHCJIE€ B IPUKIAJHBIX 3a4adax. 3HAKOMCTBO C
OCHOBAMH TEOpPHH TIpadoB CcO3MaéT MaTeMaTUUECKUi byHmamesnt s (dopmupoBaHus
KOMITeTeHLMI B oOnactu uH(pOpMaTuku u LUPPOBbIX TexHoymorui. [Ipy W3ydeHUM CTATUCTHKU H
BEPOSITHOCTH O0OTaIar0TCs MPEACTaBICHUsT OOYYAIOLINXCS O COBPEMEHHON KapTUHE MUpPa M METO/aX
€ro uccienoBanus, GOpMHUPYETCs MOHUMAHUE POJIM CTATUCTUKH KaK UCTOYHHUKA COLIMATIbHO 3HAYMMOM
UH(POPMALIUY U 3aKJIBIBAIOTCS] OCHOBBI BEPOSTHOCTHOT'O MBIIIJIEHHS.

B coorBercTBUM € NAaHHBIMH LENSIMH B CTPYKTYpe IMPOTrpamMMbl yueOHOro Kypca
«BeposTHOCT M CTAaTHCTHKa» OCHOBHOTO 00mero oOpa3oBaHUsl BBIAEJNEHBI  CIEAYIOLIUE
coxeprkarenabHO-MeTonuueckue nuHMU: «lIpencraBieHne AaHHBIX U OMUCATENbHAsl CTATUCTUKAY,
«BeposiTHOCTBY, «DneMeHThl KOMOMHATOPUKNY, «BBenenue B Teopuro rpadosy.

Conepsxanne nmunann «lIpeacraBieHne NaHHBIX U ONUCATEIbHAs CTATHCTUKAY CIYXKUT OCHOBOW
11 pOPMHPOBAHUS HABBIKOB pabOThl ¢ MH(pOPMALMEH: OT YTEHUs] U MHTepIpeTanuu NHGOpMaIuy,
NpeNCTaBICHHON B Ta0iMIax, Ha AuarpaMmMax urpadukax, 10 cOopa, NpPENCTaBIEHUS U aHAIU3a
JAHHBIX C UCIOJIb30BAHUEM



CTaTUCTHYECKUX XapaKTEPUCTHK CPEAHHUX U paccenBaHus. Paboras ¢ maHHbIMU, O0yHarOIuecs y4aTcs
CUUTBHIBATb U MHTEPNPETUPOBATh JAHHbIE, BbIIBUraTh, ApTYMEHTUPOBATb U KPUTUKOBAThH NMPOCTENIIINE
THITOTE3Bl, PA3MBILLIATE Haf (PaKTOPaMu, BEI3bIBAOLITUMH U3MEHUHNBOCTD, U OLICHUBATH MX BIIMSHUE HA
paccMaTpuBaeMble BEIMYMHbBI U IPOLIECCHI.

HuTynTHBHOE NMpEenCcTaBIeHUE O CIy4aiiHOW W3MEHUYHBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN U
TEHIEHLUI CTAaHOBUTCS MOTHUBHPYIOIEH OCHOBOM sl M3yueHHUs Teopuu BeposiTHOcTed. bonbinoe
3HaUYE€HHUE HUMEIOT IMPAaKTUYeCKHE 3aaHUsl, B YACTHOCTHU ONBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJIETISIMU.

ITonsiTHe BEPOSTHOCTH BBOAMTCS KaK Mepa MNpaBaonofoOust ciy4aiHoro coOsrrust. I[lpu
u3ydyeHNUN y4eOHOro Kypca OOydYaroImuecss 3HAKOMATCS C MPOCTEHINNMH METOAAaMH BBIYHCICHUS
BEPOATHOCTEM B CJIy4ailHbIX OSKCIEPUMEHTaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH HCXOJAMH,
BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJISIFOIIMMH CTABUTh M peIlaTh OoJiee CIOXKHBIE 3aaun. B yueOHbIiH
KypC BXOJAT HayallbHbIE MPEACTABIEHUSO CIyYaiHbIX BEIUUMHAX U UX YUCJIOBBIX XapaKTePUCTHUKAX.

B pamxkax yueOHOro Kypca OCYyLIECTBJIAETCS 3HAKOMCTBO 00yHaromuxcs ¢
MHO)KECTBAMH U OCHOBHBIMH OIEpalUsMU HaJd MHOXKECTBaMH, pacCMaTpUBAIOTCS MPUMEpPbI
NPUMEHEHUs] IJi peLIeHus] 3a/ad, a TakKe HCIOJb30BaHUSA B JIPYIMX MaTeMaTU4YECKUX Kypcax U
yueOHBIX MpeaMeTax.

B 7-9 knaccax msyuaercs y4eOHBIH Kypc «BeposSTHOCTH M CTaTUCTHKA», B KOTOPBIA BXOISAT
pasgensl: «lIpencraBineHue JaHHBIX U OMNMCaTeIbHAsl CTATUCTHKAY,

«BeposiTHOCTBY, «DIeMeHTBl KOMOMHATOPHKN», «BBeneHne B Teopuro rpadopy.

OO0mmee 4uCIO 4YacoB, PEKOMEHIOBAHHBIX I U3YYeHHs] y4eOHOro Kypca
«BepositHOCTh M cTaTHCTHKA», — 136 dacoB: B 7 kyacce — 34 uaca (1 4ac B Hememo),B 8 Kjacce —
34 ygaca (1 gac B Henmeno), B 9 xinacce — 34 qaca (1 gac B Hememo), B 10 kimacce — 34 yqaca (1 gac B
HE/IEITI0).

COAEP)XAHUE OBYUYEHUA7
KJIACC

[IpencraBnenue naHHBIX B BHUAe TabmuL, auarpamm, rpadukoB. 3amoiHEHUE
TaONUL, 4YTEHHE M TOCTPOEHHE auarpaMM (CTONOMKOBBIX (CTONMOUATBIX) M KPYroBbix). UreHue
rpapKOB peasbHBIX MpoLeccoB. M3Bneuenne nHpopManny U3 1uarpamMm 1 TaOJnL, UCIIOIb30BaHUE U
UHTEPIpPETalns JaHHBIX.

OnwucarenbHasi CTATUCTHUKA. CpedHee apuMeTHUecKoe, MeauaHa, pasMax, HauOoiblnee H
HaVMEHbIIee 3HAUEHHs HA0Opa YNCIIOBBIX NaHHBIX. [IprMeps! ciry4aiiHONN3MEHYUBOCTH.

Crnyualineiii 5kciepuMeHT (OMBIT) W CiydaiiHoe coObitre. BepositHocTh u wacrota. Ponb
MaJIOBEPOATHBIX W TPAKTHYECKH [OCTOBEPHBIX COOBITHH B mpupome U B oOmecTBe. MoHeTa u
UTpaJIbHAs! KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, peOpo. CreneHb BepmuHbL Ymcno pébep M CymMMapHasi CTENEHb BEPIIMH.
IIpencraBnenue o cwssHoct  rpada. Ilemm w  muknel.  Ilytu B rpadax.  OO0xon



rpada (siinepos nyth). IlpencraBienue o0 opueHTHpOBaHHOM rpade. Pemnenue 3amadc MOMOIIBIO
rpadoB.

8 KJIACC

[IpencraBneHune naHHBIX B BUE TaOJIUL, AUarpaMm, rpapukoB.

MHOKECTBO, 3JIEMEHT MHOXKECTBA, MOAMHOKeCcTBO. Onepaluyu HaJ MHOKECTBAMU: OObEIMHEHHE,
nepecedeHue, pomnosnHeHue. CBoiicTBa oOmepanyii HaJg MHOXECTBAMHU: IE€PEMECTUTEIBHOE,
COYeTaTesIbHOE, paclpeneNuTeNbHoe, BKIOUeHUs. lcrnonp3oBaHne rpaduyeckoro mnpencraBieHHs
MHOJKECTB JJIsl OTIUCAHUS PEATbHBIX MPOLECCOB U SBJICHHIA, IPU PELICHUH 3a/1a4.

Usmepenue paccenBaHusi qaHHbIX. Jlucnepcus ¥ CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.
JluarpamMma paccernBaHMUsl.

DneMeHTapHble cOObITHs ciy4aiiHoro ombita. Coydalineie coObitus. BeposTHOCTH COOBITHIA.
OmnbITBI C PaBHOBO3MOJKHBIMU 3JIEMEHTapHbIMU COObITHAMHU. Ciydaiinbiii BeIOOp. CBsi3b  MeXAy
MaJIOBEPOATHBIMUA M TPAKTUYECKH JOCTOBEPHBIMHU COOBITHUSIMHB MPHUPOIE, OOLIECTBE U HAYKE.

9 KJIACC

Hepeso. CBolicTBa IepeBbEB: €IUHCTBEHHOCTb IMyTH, CYIIECTBOBAHUE BUCAYEH BEPIIMHBI, CBS3b
MEXKIY YHCIIOM BEPUIHH U YuCIoM pébep. [IpaBuio ymHOkeHus1. Pelenue 3a1a4 ¢ mOMOIIbIO rpados.

[IporuBomnonoxubie coObiTusA. Juarpamma Diinepa. OObenviHeHHe U TiepecedeHue COOBITHIA.
HecoBmectHbie coObitust. DopmMynia CIOXKEHHsS BEPOSTHOCTEH. YCJIOBHAsi BEpOSATHOCTb. IIpaBmiio
ymHOokeHusi. HesaBucumbie coObitust. [IpencraBienue skcnepriMeHTa B BHOE JepeBa. Pemienne
3a7a4  Ha HAXOXJEHHE BEepOSATHOCTENC MOMOLIBIO epeBa CIy4yaiHOro SKCIepUMeHTa, AUarpamMm
Diinepa.

10 xnace

[IpencraBneHune JaHHBIX B BUIE TaOJHL, IUarpamm, rpadikoB, HHTEpIpETaLns JaHHbIX. UTeHne
U TIOCTPOeHUe TabJuIl, Anarpamm, rpapuKoB MO PEaTbHBIM JaHHBIM.

ITepecranoBku u ¢axropuan. Coyeranust u uncio coderanuii. Tpeyronbuuk [lackans. Pemenne
3a1a4 ¢ UCMOJIb30BAHNEM KOMOUHATOPHKH.

Ieomerpuueckass BeposiTHOCTb.  CnywaiiHblii  BbIOOp TOYKM U3  (UIYPBI HA TUNIOCKOCTH,
U3 OTpe3Ka U U3 IYT'H OKPYKHOCTH.

Ucnbitanne. Yenex n Heynada. Cepusi ucnbiTaHUil 10 nepBoro ycrexa. Cepusi HUCIbITaHUN
Bepnysuu. BepositHoctr coObITHIT B Cepuu uCTIbITaHUH bepHyIH.

CnyualiHas BenMUMHA M paclpenesieHHe BeposATHOCTEH. MareMaTuueckoe OXXHIaHUE U
aucrniepcus. IlpuMepel MaTeMaTH4eCKOro OKUIAAHUA KakK TEOPETHYECKOrO CPEAHEro 3Ha4YeHUs
BEJIMYUHBL. MaTremMaTnueckoe OKUAaHue U JUCIIEPCHs CIIy4alHON BETMYUHBI YUCIIO YCIEXOB B CEpUU
ucnbITaHui bepHynnny.

[Monstitue o 3akoHe OonpIKX yncen. M3mepeHue BeposITHOCTEH ¢ TOMOLIBIO YaCTOT.

Ponb u 3HAYEHHE 3aKOHA OOJIBIIINX qucen B npupone u oO1iecTBe.



HNPEAMETHBIE PE3YJIBTATHI

[IpenmveTHbIE pe3yNbTaTBl OCBOCHHUS MPOrpaMMbl yueOHOTO Kypca K KOHIY oOOyueHHs B 7
KJacce:

Uurate nHQOPMALHMIO, MTPEICTABICHHYIO B Ta0NIHMLAX, HA JUArpaMMax, MPEACTABISTh JaHHbIEC B
BUzE TaOJIUII, CTPOUTH AHArPaMMBI (CTOJIOUKOBBIE (CTONOYATHIE ) KPYTOBBIE) IO MACCHBAM 3HAUEHHH.

OnuceIBaTh U MHTEPIPETUPOBATH PEANIbHBIE YHCIIOBBIE JAHHBIE, IMPENCTaBICHHbIC B TaOIUIAX,
Ha [uarpaMmax, rpadukax.

Ucnonp3oBarh AJIi  ONMUCAHUS  JAAHHBIX  CTATHUCTUYECKHE  XAPAKTEPUCTUKH.  CpPEIHee
apupMeTHIecKoe, MeIuaHa, HanbobIIee 1 HANMEHbIIIEe 3HAYCHNUS, pa3Max.

Hmetp mpencraBieHre O ClIydaifHOH M3MEHYMBOCTH Ha NPUMeEpPax LeH, (PU3MYECKUX BEIUYHH,
AHTPOTIOMETPHUECKUX JAHHBIX, HIMETh MPEICTABICHUE O CTATUCTUYECKON YCTOWYHBOCTH.

[IpenmeTHble pe3yabTaThl OCBOEHUS MPOTPaMMbl y4eOHOTO Kypca K KOHIy oOy4yeHHs B 8
KJjacce:

WzBnekats u npeoOpa3oBbiBaTh HHPOPMAINIO, MPEACTABICHHYIO B BHIE TAOJHUIL, AWArpaMM,
rpadpuKOB, MPEACTABIATH JAHHBIE B BHE TAOJIUL, AUarpamMmm, rpadkos.

OnuchiBaTh MaHHBIE C TOMOINBIO CTATUCTHYECKUX IMOKA3aTeNe: CPEeOHUX 3HAYCHUH U Mep
paccenBanus (pa3Max, TUCTIEPCUS U CTAHNAPTHOE OTKJIOHEHHE).

HaxonuTh 4acTOTBI YHCIIOBBIX 3HAYEHUNW W YacTOThl COOBITUH, B TOM 4YHCJIE TO
pe3yJibTaTaM U3MEepeHH 1 HaOJFOeHHIH.

HaxonuTb BepOATHOCTH CIydalHBbIX COOBITHI B OIBITaX, 3HAsT BEPOSITHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUCOOBITHUSIMU.

Hcnonb3oBark rpaduueckue MOIeIu: IEepPeBO CIYYAMHOTO SKCIEPUMEHTA, TUarpaMMbl Diinepa,
YUCJIOBAs MPsIMas.

OnepupoBaTh MOHATHSIMH. MHOXXECTBO, ITOJAMHOXKECTBO, BBIMOJHATH  OMEpPallid  Haj
MHOKECTBAMHU. OOBEIUHEHHE, TepPeceueHue, OMOJHEHUE, TEePEeYUCNATh 3JEMEHThl MHOMKECTB,
MPUMEHATH CBONCTBA MHOXKECTB.

Hcnonb3oBark rpadudeckoe MpeACcTaBlIeHUe MHOKECTB U CBSI3eH MEXAYy HUMH IS OMUCAHUS
MIPOLIECCOB W SIBJICHUH, B TOM YHCJIE TIPU PEIISHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U KyPCOB.

[IpenveTHBIE pE3yNbTaTBl OCBOCHHUS MPOrpaMMbl yu4eOHOTO Kypca K KOHIY oOyueHHss B 9
KJacce:

UzBnekats 1 npeobpa3oBbiBaTh HHYOPMALUIO, TPEICTABIEHHYIO B PA3JIMYHBIX HCTOYHUKAX B
Buzae Tabiul, auarpamm, rpadukoB, MPENCTABIATh JaHHBIC B BUIE TAOJHLI, 1UArpamMm, rpaprKoB.



Pewatp 3a1a4u OpraHU30BaHHBIM nepebopom BapHaHTOB, a TaKXe ¢
UCTIOJIb30BAHUEM KOMOMHATOPHBIX MPABHII H METOOB.

Hcnonb3oBarh onucareabHble XapakKTePUCTUKH ISl MACCHBOB YHCJIOBBIX JaHHBIX, B TOM UHCJE
CpelnHHe 3HAUeHUs U MePbl PaCCEUBAHUS.

Haxoauth 4acToThl 3HAYEHUH M YacTOTHI COOBITHS, B TOM YHCJE IOJIb3YSICh Pe3yJbTaTaMu
NPOBENEHHBIX U3MEPEHUIN U HAOIOICHHH.

[IpenmMeTHble Pe3yJbTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOro Kypca K KOHIY oOydenuss B 10
KJjacce:

Haxoautb BEpOATHOCTH CIy4alHBIX COOBITUH B M3YYEHHBIX OMBITAX, B TOM YUCJIE B OMBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX MCIBITAHHUIA O MEPBOTO yCrexa, B
cepusix ucneltaHuil bepnymnu.

Hwmerts npencrasiaeHue o Cay4ailHON BEJIMYUHE U O pacipeneseHnn BeposiTHocTel. MimeTs
MPEICTABICHUE O 3akoHe  OoJbIINX yucel  Kak O MPOSIBIEHUU
3aKOHOMEPHOCTH B CIYYailHOH M3MEHYMBOCTH M O POJIM 3aKOHA OOJBLINX YUCEN

B IIPUPOJIE U OOIIECTBE.



TemaTnyeckoe nnaHMpoBaHue No AUcCUMNIMHe «BeposaTHOCTL M CTaTUCTUKa» NpeACcTaB/eHo No rogam o6y4deHus (7-10 knacchl).

OCHOBHblEe BUAblI [AeATENbHOCTM 06y4YaloLWMXCA MNepevyncneHbl NpyY U3yYeHUM KaXAoil Tembl W HanpaBfieHbl Ha [OCTMXKEHME NNaHMPYeMbIX
pe3ynbTaToB 06y4YeHus. MepeyeHb BUAOB AEATENIbHOCTM MOXET 6biTb paclUMpPEH UM COKPaLLEH - € YYETOM BO3MOXHOCTEN 1 OrpaHUYeHnin obyyaroLmnxces,
00yCNOBNEHHbIX CTPYKTYPOI HapyLeHMsa Npu NaTtonormm cnyxa.

7 KNACC

O6uee KONMYECTBO YacoB - 34 vaca.

TeMmbl (TemaTnyeckmne OCHOBHOE cofiepXaHue OCHOBHble BU/bl €ATENbHOCTU 06YyYaro L MXCs

6noku/mogynm)
MpepcraBnieHune
JaHHbIX (7 4)

OnwncatenbHasn
cTatuctuka (8 u)

MpeacTaBneHne  JaHHbIX B Tabnuuax.
MpakTuyeckne BbIYUCNEHUA MO TabNNUYHbIM
[aHHbIM.  M3BnevyeHne W MHTepnpeTauus
TabnM4YHbLIX AaHHbIX. [MpakTuyeckas paboTta
«Tabnuupl».

pathryeckoe npeacTaBfieHVe LaHHbIX B BUAe
KpYroBbiX, CTO/IBMKOBbIX (cTon6uatbix)
AnarpamMmm. YteHue M NOCTPOEHME AmarpamMm.
Mpumepbl  gemorpaguyecknux  guvarpamm.
MpakTnueckan paboTa «narpammbi».

Uncnosble
apugpmeTnyeckoe.
MeaunaHa 4McnoBoro Habopa. Y CTOWYMBOCTb
MeAuaHbl.

MpakTuuyeckas pabota «CpeaHNe 3HaYEHUS».
Hanb6onbliee W  HaMMeHbllee  3HAYeHus
yncnosoro Habopa. Pasmax.

Habopbl. CpefHee

B TeueHne yyebHOro roga: MOHMMATb, MPUMEHSTb B CaMOCTOATENbHOM
peun, BOCNPUHMMATL (CNYXO03pUTENbHO W/MAM Ha CNyX C YYETOM YPOBHSA
CNyXOpeyeBoro pasBuTMS 06y4valoLMXCA) W AOCTAaTOYHO BHATHO MW
eCTeCTBEHHO BOCMPOM3BOANTbL TEMATUYECKYHD U TEPMUHONOTUYECKYHO
NEKCUKY, a TakKXe JNeKCUKY M0 opraHusayuy y4yeb6HON [eATeNbHOCTMW.
BbiNonHATL (hoHeTUYeCKyto 3apsaky. Mcnonb3oBaTb AaKTUbHYH (YCTHO-
AAKTUbHYH0 peyb) B Ka4ecTBe BCMOMOraTesibHOro cpefcTsa obLieHus.

M0 OKOHYaHWM Ka>KaoW y4eOHOW 4YeTBEPTWU: BOCAPUHMMATbL Ha CAyX WU
BOCNPOM3BOANTb TEMATUYECKYIO M TEPMUHONOMNYECKYHO IEKCUKY YyUYeOHOA
AVCUUNAMHBI, a TaK)Xe NeKCUKY Mo opraHusayum yuebHoi aesaTenbHOCTH.
OcBanBaTb CNOCOObLI NPeACTaBNEHMSA CTAaTUCTUYECKMX JaHHbIX U YNCOBbIX
MaccuBOB C MOMOWb Tabnuy W guarpaMM € MCMNOMb30BaHUEM
aKTyanbHbIX W BaXHbIX  AaHHbIX  (Aemorpaduyeckne  [aHHble,
NPOVN3BOACTBO MPOMbILINEHHOW W CEeNbCKOXO3ANCTBEHHOW MNPOAYKLNWN,
00LWeCTBEHHbIE M MPUPOAHLIE ABNEHNS).

N3yuatb  meToabl  paboTbl € TabAWYHbBIMM M TpadUyecKuMu
npefcTaBNeHUs MU  [JaHHbIX C MOMOLWbIO LUPPOBLIX PecypcoB B Xofe
NpakTUYeCcKnx pabor.

OcBamBaTb MOHATUSA: YMUCNOBOI HAOOP, Mepa LEHTPanbHON TEHAEHLUN
(Mepa UeHTpa), B TOM Yncne cpefHee apuMeTUYECKOe, MefMaHa.
OnucblBaTb  CTATUCTMYECKME  [aHHble  C  MOMOLLbIO
apugmMeTMyeckoro n MeanaHbl. PewaTb 3agaun.

N3yuyaTb cBOliCTBa CpefHMX, B TOM 4MCAe C MNOMOLLbI LNDPOBLIX
PecypcoB, B X0[€e NPaKTUYECKNX paboT.

OcBamBaTb MOHATUA: HaMbO/bLUEE U HAaUMEHbLLEE 3HAYEHWUSI YUC/TOBOTO
maccumBa, pasmax.

Pewatb 3afayn Ha BblI6Op cnocoba OnNMcaHUsi AaHHbIX B COOTBETCTBUM C

cpeaHero



NPUPOAON NaHHBIX U LEISIMU UCCIEAOBAHUS.

Cayuaiinas
H3MEHYHUBOCTD (6 1)

CnyvaiiHast ~ M3MEHYMBOCTb  (IIPUMEpHI).
YacTtora 3Ha4YeHWH B MAacCHUBE [AHHBIX.
I'pynnuposka. I'uctorpaMmsl.

OcBauBaTh MOHATHUS: YaCTOTA 3HAUEHHII B MaCCUBE AAHHBIX, TPYHNIIUPOBKA
AAHHBIX, TUCTOTpaMMa.
CTpOI/ITb U aHAJIM3UPOBATb TUCTOrPaMMBbI, HO,I[6I/IpaTb HO,HXO,H;[IJ.IPIIZ miar

IIpakTuueckas pabora «CrnyuaiiHast | TpyIITAPOBKU.
HU3MEHYHUBOCTH. OcBamBath rpaduyecKre TNPEACTABICHUS PA3HbIX BHAOB CIYYaiHOMN
HW3MEHYMBOCTH, B TOM YHCJIE C MOMOIIBI0 HH(POBBIX PECYPCOB, B XOIE
MPAaKTUIECKOH paboThl.
BBenenune B Teopmio | I'pad, Bepmmua, pebpo. Ilpencrasnenue | OcBauBaTh moHATHS: Tpad, BepmmHa rpada, pedpo rpada, creneHb
rpagos (4 1) 3amaun ¢ nomompio  rpada.  CreneHb | (BaJIEHTHOCTb BEPIUMHBI), LEMb U LUK

(BameHTHOCTB) BepwMHBL Yucio pédep u
CyMMapHasi cTeneHb BepnH. Llenp u LUK
IIyte B rpade. IlpencraBneHne o CBA3HOCTH

OcBauBaTh TOHSTHS. MyTh B Tpade, diNepoB myTh, 00xox rpada,
OpPUEHTHPOBAHHBIHN rpad.
Pemiate 3amauu Ha TMOMCK CyMMBbl CTeNeHeH BepIuuH rpada, Ha MOHCK

rpada. OOxoxm rpada (sitiepoB myTh). | oOxona rpada, Ha MOUCK MyTe B OPHEHTUPOBAHHBIX rpadax.
IIpencraBnenne 06 opueHTHpOBaHHBIX | OcBaMBaTh CIIOCOOBI MPENCTABJIECHHUS 3a7a4d U3 Kypca anreOpbl, r€OMETPHH,
rpadax. TEOPUHU BEPOSITHOCTEH, APYTUX NPEIMETOB C MOMOLIBI0 IpadoB (KapThl,
CXEMBI, JJIEKTPUYECKHE Lend, (YHKUUOHAJIbHBIE COOTBETCTBHUS) Ha
npuMepax.
BeposiTHOCTB u | CryvaifHplii ombIT M cinydaiiHoe coObrrme. | OcBaMBaTh MOHATHS. CIYYaWHBIA ONBIT M CIy4YailHOE COOBITHE,
gacrora cJay4aitHoro | BepostHocTh u wacrtora coObiTus. Poib | MaJoBEpOSTHOE M MPAKTHYECKH JOCTOBEPHOE COOBITHE.
coObITuA (4 4) MaJIOBEPOSATHBIX u npakTudecku | M3ydaTh 3HAUMMOCTb MaJIOBEPOSITHBIX COOBITHI B PUpPOZE U 00IIecTBe Ha

IOCTOBEPHBIX COOBITUHT B TMpHPOAE H B
obmecTBe. MoHeTa W WrpajbHas KOCTb B
TEOPUU BEPOSITHOCTE.

IIpaktuyeckast padora «Yacrora BbImameHus
opJiay.

BOXHBIX MpUMepax (aBapHH, HECYACTHBIE CIy4ad, 3aIUTa MEPCOHAIBHOU
uHpOpMaLny, epeaayda JaHHBIX ).

H3yuaTb ponb KJIaCCHUYECKUX BEPOSATHOCTHBIX  MOAENEH
UTpaJIbHAsi KOCTh) B TEOPUU BEPOSITHOCTEH.

Habmrogate ¥ M3y4aTh 4acTOTy COOBITHI B MPOCTBIX SKCIIEPUMEHTAX, B
TOM 4YHCJIE C TIOMOLIBIO LU(PPOBBIX PECYpPCOB, B XOAE MPAKTHYECKON
paboThL

(MoHerTa,

Oo6o0menue u
CUCTEMATH3AIIUA
H3Y4YE€HHOI'0
martepuaJja (5 1)

IlpencraBnenue  manHbIx.  OmnucarenbpHas
CTaTUCTHKA. BeposTHOCTB CIIy4aliHOrO
coObITHSI.

[ToBTOPSATH U3YHYEHHOE W BHICTPAUBATH CUCTEMY 3HAHUH.

Pemate 3amaum Ha TPENCTABIICHWE W OMHCAHWE MAHHBIX C TOMOIIBIO
W3YYEeHHBIX XapaKTEPUCTHK.

OOcyxnaTte TNpuUMepbl  CIy4alHBIX  COOBITUH, MAJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIYYAWHBIX COOBITHH, UX POJIM B MPHUPONE U
JKU3HHU YeJI0 BeKa.







8 KJIACC

OO011ee KONMMYECTBO 4acoB — 34 vaca.

Tembl (TemaTHYecKHE
0J10KH/MOIYJTH)

OcHoBHoOe cogepxkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4AI0IHXCH

IloBTOpenue (4 1)

OnucarenbHas
N3MEHYUBOCTBD.

IlpencraBneHne  naHHBIX.
cratuctuka.  CnyuaiiHas
Cpennue yncioBoro Habopa.
Cnyyvaiinple  coObiTHs.  BepositHocTH UM
yacToThl. Kiaccudeckne Monenu TeOopuu
BEPOSITHOCTEH: MOHETA U UTPAITbHASI KOCTb.

B meuenue yuebnoco 2o0a: TNOHMMATh, NMPHUMEHSTh B CaMOCTOSTEIBHOM
peyu, BOCTIPUHUMATH (CIIyXO3PUTENbHO W/ Ha CIyX C YYETOM YPOBHS
CIIyXOPEUeBOro pasBUTHS OOYYArOUIMXCsS) W JOCTATOYHO BHATHO W
€CTEeCTBEHHO BOCIPOU3BOAUTbL TEMATHYECKYI) U TEPMHUHOJIOTMYECKYIO
JEKCHKY, a TaKKe JIEKCHKY I10 OpraHu3aluu y4eOHOW AesTeTbHOCTH.
Bemonsats GoHeTHdeckyro 3apsinky. Mcnonb3oBaTe JaKTHIIBHYEO (YCTHO-
TAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIEHUS.

o oxonyanuu kadicooi yueOHoOl uemeepmiu: BOCIIPUHUMATh Ha CIyX H
BOCITPOU3BOANTH TEMATUYECKYIO U TEPMHUHOJIOTHUYECKYIO JIEKCUKY y4eOHOI
IOUCLUTUIMHBL, & TAKXKE JIEKCHUKY MO OPTaHU3aLnU yIeOHOH eATeNbHOCTH.
IIoBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pemarpy 3amaum HA NpPENCTABICHHE M ONUCAHWE [AaHHBIX C MOMOILBIO
WU3YYEHHBIX XapPaKTEPUCTHK.

Pemarts 3ana4n Ha NpeACTaBiIeHUE TPYNNUPOBAHHBIX AAHHBIX U ONMCAHUE
CIy4ailHON U3MEHYUBOCTH.

Pemary 3amaum Ha oOmnpeneseHWE YacTOThl CIy4YalHBIX COOBITHIA,
o0CykIeHHe TPUMEpPOB CIIYYalHBIX COOBITUH, MAJOBEPOSITHBIX W
MPAaKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX PONU B MPHUPONE H
JKU3HU YEJIOBEKA.

OnucarenpbHasa
CTATHCTHKA.
PaccenBanue JaHHBIX

(79)

OtkyoneHust. Jlucrnepcusi 4ucaoBoro Habopa.
CrangapTHOe OTKJIOHEHHE YHCJIOBOTO
HaOopa. JluarpaMmbl paccerBaHUsl.

OcBauBatb TIOHATHUA: AUCTICPCHU u CTaHOAPTHOC OTKJIOHECHUCE,
HCIOJIB30BATh 3TU XaPAKTCPUCTHUKHU IJIA ONTUCAHUSA PACCCUBAHUA NAHHDBIX.
BbII[BI/IFaTb THUIIOTE3bI 06 OTCYTCTBUH WJIM HAJIMYUHU CBSA3U IO JUArpaMmMam
paccerBaHUsl.

CTpOI/ITb AuarpaMmbl paCCCUBAHUA MO UMECHOIUMCSA HJAaHHbIM, B TOM YUCJIC
C MMOMOIIBIO KOMIIBIOTEPA.

MHo:xectBa (7 1)

MHokecTBO, MOAMHOXKECTBO. Onepauuu Haj
MHOKECTBAMHU: OOBEAMHEHHE, TepeceueHue,
JOTIOJIHEHUE.

CoiicTBa omepauuii HaA MHOXECTBAMU:
MEePEMECTUTENBHOE, COUYETATENIbHOE,
pachpeneNuTebHOE, BKIFOUEHUS.

OCBaI/IBaTb IOHATHA. MHOXKECTBO, 3JICMEHT MHOXKCECTBA, TIOAMHOXKECTBO.
BrImonHATE Onepanuy HaJ MHOXKECTBAMHU. OOBEIUHEHHUE, TepecedYeHHe,
JIOIIOJIHEHUE.

Hcnonw3oBath CBOMCTBA:
pacrpenenuTeIbHOe, BKIFOUEHUSI.
Hcnonp3oBath rpaduyueckoe TNpPeCTaBICHHE MHOXKECTB MPU OMHCAHUU

NEPEMECTUTEIIBHOE, COUCTATCIIbHOC,




I'padudeckoe mpencTaBieHHe MHOXKECTB.

peanbHBIX MPOLIECCOB U SIBJICHHUH, IPU PELICHUH 3a7a4 U3 JPYyTrUX y4eOHBIX
MIPEAMETOB U KYPCOB.

BeposiTHOCTB DlieMeHTapHbIe coOBITHS. Cayuqaiinble | OcBanBaTh TMOHATHUS. JIEMEHTAPHOE COOBITHE, ClydailHOe COOBITHE Kak
CJIY4YaiiHOro CcOObITHS | COOBITHS. braronpusTcTByIOINE | COBOKYITHOCTD OMaronpUsATCTBYIOIINX 3JIEMEHTaPHBIX coOpITHI,
(11 q) 3JIEMEHTapHble  COOBITHS.  BeposSTHOCTH | paBHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.
coOprtuii. OmneITBI ¢ PaBHOBO3MOXKHBIMH | Pemmath 3a7aun Ha BBIYHUCIEHHE BEPOSTHOCTEH COOBITHI MO BEPOSITHOCTSIM
3JIEMEHTapHBIMH  COOBITHsIMH.  CIy4alHBIN | 3JIEMEHTAPHBIX COOBITHI CIy4aifHOTO OMBITA.
BBIOOP. Pemary 3amaun Ha BBIYMCICHHE BEPOSITHOCTEH COOBITMH B OMBITAX C
IIpakTuyeckas pabota «OmnbITBI C | pABHOBO3MOXKHBIMH ~ 3JIEMEHTApHBIMU COOBITHSIMH, B TOM YHCIE C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU | MIOMOLIBIO KOMITBIOTEPA.
COOBITUSIMID. IIpoBoauTe M H3y4aTb OMBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
coObITUSIMH  (C HCIIOJB30BAaHMEM MOHET, WIPAJbHBIX KOCTEH, Ipyrux
Mozesiell) B XO/ie MPaKTUIeCKOH paboThL.
O0o0menue u | [IpeacraBnenne  ganHbix. OmnucarenbHas | [IoBTOpATH U3yueHHOE U BbICTPAauBaTh CUCTEMY 3HAHUI.
CHCTEeMATH3ALUSA cratucTuka.  BeposTHocTh  ciywaiiHoro | PemaTe 3ajmauu Ha NpeACTaBi€HME U OMNMCAHHWE AAHHBIX C IOMOLIBIO
H3Y4YEeHHOr0 coObITHS. H3yYEHHBIX XapaKTePUCTHUK.

martepuaJja (5 1)

Pemiath 3amauu Ha HAXOXKAEHHE BEPOSITHOCTH CIIy4aiiHOro coObiTHs (B
paMKax M3y4EHHOTO).




9 KJIACC

OO011ee KONMMYECTBO 4acoB — 34 vaca.

Tembl (TemaTHYecKHE
0J10KH/MOIYJTH)

OcHoBHoOe cogepxkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4AI0IHXCH

IloBTOpenue (4 1)

IlpencraBnenue  manHbix.  OmnucaTenbHas
CTaTUCTHKA. BeposTHOCTB CIIy4aliHOrO
COOBITHSI.

B meuenue yuebnoco 2o0a: TNOHMMATh, MPHUMEHSTh B CaMOCTOSTEJBHOM
pedu, BOCIIPUHUMATE (CIIYXO3PUTENIbHO U /WM HA CIyX C YU4ETOM YPOBHS
CIIyXOPEUeBOro pasBUTHS OOYYArOUIMXCsS) W JOCTATOYHO BHATHO W
€CTECTBEHHO BOCHPOM3BOAMTH TEMAaTUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIEKCHKY [0 OpraHu3aluu y4eOHOH AeATeNbHOCTH.
Bemonsats GoHeTHdeckyro 3apsinky. Mcnonb3oBaTe JaKTHIIBHYEO (YCTHO-
TAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIEHUS.

o oxonyanuu kadicooi yueOHOl uemeepmu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOU3BOANTH TEMATUYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY y4eOHOM
IOUCLUTUIMHBL, & TAKXKE JIEKCHUKY MO OPTaHU3aLNN YIeOHOH eATENIbHOCTH.
IToBTOPATH H3yUYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

Pewate 3amaun Ha NpeACTaBI€HHWE U ONUCAHUE JAaHHBIX C IOMOLIBIO
H3yYEHHBIX XapaKTePUCTHUK.

Pemarp 3amaun Ha HAaxXOXKIEHHE BEPOSITHOCTU CIydalfHOro coObITus (B
paMKax M3y4EHHOTO).

BBeaenue B TeOpHUIO
rpagos (6 1)

Hepeso. CsoiicTBa aepeBa: €IUHCTBEHHOCTH
MyTH, CYyLIECTBOBAHUE BUCAYEH BEPIIUHBL,
CBA3b MCECXKAY YHCJIIOM BCPHIMH W YUCIOM
pébep. [IpaBUIIO YMHOKEHUSI.

OcBanBaTh TOHATHS. AepeBO Kak rpad Oe3 mnmkia, BHCAYAas BEPIIMHA
(JucT), BeTBB JIEepeBa, MyTh B IEPEBE, AMAMETP IepPeBa.

H3yyate cBOIiCTBA JAepeBa. CyLIECTBOBAHHE BUCAYEH  BEPLUMHBI,
€IMHCTBEHHOCTb IMyTH MEXKAY JABYMsI BEpPIIMHAMH, CBS3b MEXAY UYHUCIOM
BEPIIUH U YHUCTIOM pédep.

Pemare 3aaun Ha MOMCK W MEpeYHCIeHUE MyTel B epeBe, ONpenesieHne
yiciia BEpPIIMH Wi pébep B nepeBe, 00Xon OMHAPHOrO /EpeBa, B TOM
YHCJIe C IPUMEHEHUEM TPABHJIA YMHOKEHHSL.

CayuaiiHbie CcOOBITHS
(13 4)

IIporuBononoxkHoe coOeitue. Jluarpamma
Diinepa. OObennHEHWE W TMEpeceYeHUe
coOprruii. HecoBmectHbie coObITHs. Popmyna
CJIOJKEHUS BEPOSITHOCTEN. IIpaBuno
YMHOXEHUs BEPOSITHOCTEN. YcnoBHas
BEPOSITHOCTb. HesaBucumele  COOBITHSIL

IIpencraBnenue ciy4aiiHOro 3KCIEPUMEHTa B
BUJIE IepEBa.

OcBauBaTh MOHATHS. B3AUMHO MPOTUBOIOJIOKHBIE COOBITHS, ONEPaNU HAM
coObITrsiMu, OOBEANMHEHNE U TIepecedeHrne COOBITHIA, AuarpamMma Diiiepa
(Otinepa—BenHa), COBMeCTHBIE  HECOBMECTHBIE COOBITHSI.

H3yyath TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS IBYX COOBITUI ((hOpMYIThI
CJIO)KEHUS BEPOATHOCTEH).

Pemarps 3amaum, B TOM 4HCIE TEKCTOBbIE 33Ja4dl Ha OINpeeleHHe
BEPOSITHOCTEH OOBEOMHEHUS U TMEePecedeHUs: COOBITUH C TOMOLIBIO
YHUCJIOBOM MPSIMOM, ArarpaMm Jiiniepa, GOPMYIIbI CIOKEHUS BEPOSTHOCTEH.




OcBauBaTh TMOHATHS. TPABUJIO YMHOKEHHUS BEPOSATHOCTEH, YCIOBHAs
BEPOSITHOCTh, HE3aBUCHMBbIE COOBITHS 1EPEBO CIYYAIHOTO OMBITA.

Hzyuate cBOHCTBA (ONpeneneHuns) He3aBUCUMBIX COOBITHH.

Pemars 3amauun Ha onpeneneHue 1 UCTIOIb30BAHNE HE3aBUCUMBIX COOBITHH.
Pemary 3amaun Ha TOMCK BEPOSITHOCTEH, B TOM YHCIE YCJIOBHBIX, C
HCIIOJIb30BAHUEM JIEPEBa CIy4aifHOTO OMbITA.

DJ1eMeHTbI
KoMOuHaTopHKH (6 1)

KombunaTopHoe NpaBUJI0O  YMHOXKEHUS.
IlepecranoBku. ®aktopuan. CoueraHus u
yuciao coueraHuil. TpeyronpHuk Ilackans.

IIpakTnueckas pabota «Bpraucnenue
BEPOSITHOCTEH c HCIIOJIb30BAHUEM
KOMOWHATOPHBIX ~ (PYHKUUH  3IEKTPOHHBIX

TadIUALY.

OcBauBatb MOHATHUS: KOMOHMHATOpHOE MPaBUJIO  YMHOKEHUS,
yIOpPsIIOUEHHAs apa, Tpoiika 0OBEKTOB, NMEPECTAHOBKA, (PAKTOPHAI YNCIA,
COUYETaHMe, YUCIIO COUETAHUM, TpeyronbHuk Ilackans.

Pewate 3amaun Ha mepedyHClEeHHE YMOPSJOYEHHbIX Map, TPOeEK,
MEePEYUCIIEHUE TIEePEeCTAHOBOK M COYETAaHUH 3JIEMEHTOB Ppa3JINYHBIX
MHO>KECTB.

Pemary 3amaum Ha NpPUMEHEHHE YHCIAa COYeTaHWH B anredpe
(coxpaménnoe ymHOXKeHue, 6nHOM HproTOHA).
Pemarb, npumensst KOMOMHATOPHKY, 3aJa4d HAa  BBIYHUCICHUE

BEPOSATHOCTEW, B TOM YHUCJE C MOMOLIBIO 3JIEKTPOHHBIX TaOJHIl B XOIe
NMPAaKTUIECKOH paboThl.

O0600menune u

CHUCTEMAaTH3aALIUA
H3Y4€HHOI'0
martepuaJja (5 1)

DneMeHThl KOMOUHATOPHKH.
BeposiTHOCTD CITy4aifHOrO COOBITHSI.

IToBTOpATH M3yUYEHHOE U BBHICTPAUBATh CUCTEMY 3HAHUM.

Pemarp 3amaum Ha nepeuncieHne KOMOMHALMK (YHCia TEepPECTaHOBOK,
YHiclia COYETAHW), Ha HAXOXIEHHE BEPOATHOCTEH COOBITHI C
NPUMEHEHNEM KOMOWHATOPUKHM, B TOM HHCIE C HCIOJIb30BAHHUEM
TpeyronbpHuka [Tackamns.

Pemarp 3amaunm Ha HAXOXKOCHHWE BEPOSITHOCTEH coOObITHH (B pamkax
H3y4YEHHOTO).




10 KUIACC

OO011ee KONMMYECTBO 4acoB — 34 vaca.

Tembl (TemaTHYecKHE
0J10KH/MOIYJTH)

OcHoBHoOe coaepkaHue

OcHoBHbBIE BHABI AeSITeJIbHOCTH 00y4AI0IHXCH

IloBTOpenue (4 1)

DneMeHThl KOMOUHATOPHKH.
BeposiTHOCTD CiTy4aifHOTO COOBITHSI.

B meuenue yuebnoco 2o0a: TOHMMAThb, NMPUMEHSTb B CAMOCTOSTEIBLHOM
peuu, BOCTIPUHUMATH (CIIyXO3PUTENbHO W/ Ha CIYyX C YYETOM YPOBHS
CIIyXOPEUeBOro pPa3BUTHS OOYYArOUIMXCsS) W JOCTATOYHO BHATHO W
€CTECTBEHHO BOCHPOM3BOANTh TEMAaTUYECKYI0 M TEPMHUHOJIOTHYECKYIO
JEKCHKY, a TaKKe JIEKCHKY I10 OpraHu3aluyu y4eOHOH AeATeIbHOCTH.
Bemonsats GoHeTHdeckyro 3apsinky. Mcnonb3oBaTe JaKTHIIBHYEO (YCTHO-
TAKTUIIBHYIO PEYb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIEHUS.

o oxonyanuu kadicooi yueOHoOl uemeepmiu: BOCIIPUHUMATh Ha CIyX H
BOCIIPOU3BOANTH TEMATUYECKYIO U TEPMHUHOJIOTHUYECKYIO JIEKCUKY Y4eOHOI
IOUCLUTUIMHBL, & TAKXKE JIEKCHUKY MO OPTaHU3aLnU yIeOHOH eATeNbHOCTH.
IToBTOPATH H3yUYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemarp 3amaum Ha mepedncieHne KOMOWHAIMHA (YHCNa TEepPECTaHOBOK,
Ypclia COYETAHMi), HAa HAXOXIEHHE BEPOATHOCTEH COOBITHI C
NPUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIE C HCIOJIb30BAHUEM
TpeyronbpHuka [Tackamns.

Pemary 3amaunm Ha HAXOXKICHWE BEPOSTHOCTEH coObITHI (B paMkax
H3y4YEHHOTO).

I'eomerpuueckasn
BepPOSATHOCTD (4 1)

I'eomerpuueckast BeposiTHOCTh. CyualHbIN
BBIOOp TOYKH M3 (UTYpPHI HA TUIOCKOCTH, M3
OTpe3Ka, U3 AYT'H OKPYKHOCTH.

OcBauBaTh NOHATHE T€OMETPUYECKON BEPOSITHOCTH.

Pemarty 3anaun Ha HaXOXXOEHUE BEPOATHOCTEH B OMBITAX, MPEACTABUMBIX
Kak BbIOOp TOYEK U3 MHOTOYrOJbHHKA, Kpyra, OTpe3Ka WM IyrH
OKPY>KHOCTH, YHCJIOBOTO MPOMEKYTKA.

HcenbiTaHus
Bepuyaau (8 1)

HUcnbitanne. Ycnex u  Heynada. Cepus
UCHBITAHUHI 0 nepBoro ycnexa. Mcnbitanus
Bepuynnmu. BeposTHOCTH COOBITHIT B cepuu
ucnbeiTanuii bepaynmn. [Ipaktuueckas pabora
«Hcneiranus beprynnmy.

OcBanBaTh MOHATHS. HCIBITAHUE, 3JIEMEHTApHOE COOBITHE B HMCIIBITAHUH
(ycmex um Heymaua), cepusl HCIBITAHUH, HACTYIUIEHHE MEPBOrO ycrexa
(meynaum), cepus uctbITaHui beprymmm.

Pemarps 3amaun Ha HaxXOXKIOEHHE BEPOSITHOCTEH COOBITHH B CepUHU
UCTBITAHUN 7O TIEPBOrO yCIeXa, B TOM YHCIE C MPUMEHEHHEM (POpMyJIbI
CYMMBI F€OMETPUUYECKON MPOTrPECCUN.

Pemare 3amaun Ha HaXOXIEHHE BEPOSTHOCTEH 3JIE€MEHTAPHBIX COOBITHI B
CepuM  UCHBITAHUN  bepHyinm, Ha  HAxXOXIEHUE  BEPOSITHOCTH
ONpeNeNEHHOr0 YNCa YCIEX0B B CEpUN UCTIBITAaHUN bepHyin.

W3ydaTe B XOne€ MNPAaKTHUECKOW paboOThl, B TOM YHCJIE C TOMOIIBIO




IU(PPOBBIX PECYpCOB, CBOICTBA BEPOSITHOCTH B CEPUU HCIIBITAHUI

beprynu.

CayuaiiHasi BeJIHUHHA

CR)

CnyualiHas BelMYMHA U paclpeneieHue
BEPOATHOCTEN. MaTtemMaTuyeckoe O)KUAaHue U
JUCTIEpPCHUsl CIy4anHON BenuduHbl. [Ipumepsl
MaTE€MaTHYECKOTrO 0>KUIaHUs KaK
TEOPETUIECKOrO CpenHero 3HAYCHUS
BEJINYUHBI.

ITonsiTme o0 3akoHe  OONBIIMX — YHCEI.
HsmepeHne BepOSTHOCTEH C  MOMOILBIO
yacToT. [IpumeneHne 3akoHa OONBIITNX YHUCE.

OcBoUTh MOHATHS: ClTy4aliHasi BETUYNHA, 3HAUCHUE CIyHYaitHOW BEJTMYHUHBI,
pacrnpeneneHue BEPOSITHOCTEN.

Hzy4date 1 06CykaaTh NpUMeEPhl TUCKPETHBIX U HETPEPHIBHBIX CIYYaiHbIX
BEeIMYMH (POCT, BEC YEJIO BEKa, YHUCIEHHOCTb HACENICHUs, Apyrue
W3MEHYMBbIE BEIUYMHBI, PACCMOTPEHHBIE B Kypce CTaTHCTUKH),
MOJIEJIbHBIX CJIy4alHbIX BEJWYHH, CBSI3aHHBIX CO CIIy4alHBIMH ONbITAMU
(Opocanme MOHETBI, HTPATBHOIN KOCTH, CO CITy4alHbIM BHIOOPOM U T. 11.).
OcBauBaTh MOHATUSA: MaTEeMAaTUYECKOE OXKHMJAHUE CIy4yalHOIl BENTNYHHbI
KaK TEOPETHUYECKOE CpPEeAHee 3HA4YCHHE, AUCHEPCHUs CIYy4YalHON BEJIMYHUHBI
KaK aHaJIOT TUCTIEPCHUHU YUCIIOBOTO Habopa.

Pewate 3aaun Ha BbIYMCIEHHE MAaTEMAaTUYECKOTO OXKHUIaHUS U JUCTIEPCUU
JUCKPETHOW CIy4ailHON BEJMYHHBI N0 33JaHHOMY PacOpelesieHUI0, B TOM
YHCIe 3371a4, CBA3aHHbBIX CO CTPAXOBAHUEM U JIOTEPESIMU.

3HAKOMUTHCSI C MaTEMAaTHUYECKUM OXKMJIAHUEM UM JUCIEPCHEeH HEKOTOPBIX
pacmpeneneHuil, B TOM YHUCJE paclpeesieHUs] CIy4YailHON BEIUYUHBI
«YHCIIO YCIEXOBY» B CEPUU UCIBbITaHUN bepHyu.

HzydaTe 4acTOTy COOBITHSI B IMOBTOPSIFOIIUXCS CIyYalHBIX ONBITAX Kak
CIYy4YailHYIO BEJIUUHHY.

3HaKOMUTBCST € 3akoHOM Oonbmux uymcen (B ¢opme beprymm): npu
OOJBILIIOM YHCJIE OTBITOB YAaCTOTa COOBITHSI OJTM3KA K €r0 BEPOSATHOCTH.
PewaTe 3aaun Ha U3MEpEHNE BEPOATHOCTEN C IOMOIIBIO YaCTOT.
OOcyxnath poyib 3aKOHa OONBIIMX 4YHUCET B OOOCHOBAHUU HYACTOTHOTO
METOJ1a U3MEPEHUSI BEPOSTHOCTEH.

OO6cyxnath 3akOH OOJBINUX YHCENT KaK NPOSBICHHE CTAaTHCTUYECKOM
YCTOMYMBOCTH B W3MEHUYMBBIX SIBJICHHUSX, POJIb 3aKOHA OOJBINNX YHCEN B
IIPUPOJIE U B )KU3HU YEJIOBEKA.

O600menue H
cucreMarTusanus
H3Y4YE€HHOI'0
martepuaJja (10 1)

naHHelx.  OnucatenbHas
CTaTUCTHKA. BeposiTHOCTB CIIy4aliHOrO
coOBITHS. DJIEeMEHTHI KOMOWHATOPHKH.
CrnyualiHple BETUUUHBI U paclpeaeNeHus.

IIpencrasnenue

IIoBTOPATH U3y4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUU.

Pemats 3anaun Ha NpeACTaBIeHUE U ONMCAHKUE TAHHBIX.

Pemary 3amaun Ha HAXOXXAEGHHE BEPOSTHOCTEH COOBITHH, B TOM YHCIE B
OTBITAaX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, BEPOATHOCTEH
O00BEIMHEHUS U TIepECeUeHHs] COOBITHI, BEIYUCISITH BEPOATHOCTH B OIBITAX
C CEpUSIMU CJIYYANHBIX UCIIBITAHUN.







