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HosicHuTebHASA 3aNUCKA
PaGouas mporpamma mo npeamery «MareMaTHKa» aJpecoBaHa TTyXUM OOYYarOIIUMCS,
MOJTY4YaIoUM OCHOBHOE o0O1ee oopazoBanue (Bapuant 1.2 O0O0). [Iporpamma pa3paboTtana Ha
ocHoBe DenepanbHOrO TOCYAAPCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa OCHOBHOTO OOIIEro
obpazoBanus (IIpukaz Munnpocsenienus P® ot 31.05.2021 Ne 287).

VY4eOusblii npeamer «Marematuka» BXOJUT B MpeAMETHYIO oOiactb «MaTematuka u
nH(popMaTHKay U OTHOCUTCS K 0Os3aTeNbHOM (MHBApPHMAHTHOM) 4YacTh y4yeOHOro riaHa. B 5—
10(11) xmaccax y4eOHBIN mpeaMer «MaremaThka» M3yd4aeTcsi B paMKaX CIACIYIOIUX YIeOHBIX
KypcoB: B 5-6 kmaccax — «Maremaruka», B 7-10(11) kmaccax — «Amrebpa», «I'comeTpus»,
«BeposTHOCTb U CTATUCTUKAY.

PaGouass mporpamma «MaremaThuKa» OnUpaeTcs Ha  0coOble 00pa3oBaTesbHBIC
HOTPEOHOCTH OOYYAMONIUXCS C HApyIICHUsMU ciyxa (BapuaHT 1.2) Ha ypOBHE OCHOBHOIO
o0miero o0pa3oBaHus, peauzyemMbie B paMKax MpeaMera:

— Ha yposHe conepxanusi 00pa3zoBaHus - coJiep>KaHue y4eOHOro MaTepuasa aJanTupyercs
C Y4eToM MCUXO(PHU3UOIOTUYECKUX OCOOeHHOCTel crmabocnplmamux gereid u nereit ¢ KU
(torryckaeTrcst ero 4acTU4Hasl PEeAYKIHUs, 4TO 00YCIOBJICHO CIOXKHOCTHIO MaTepuaia, si3blka ero
U3NIOKEHUS i1 OOY4YaloIIMXCsl C HApyIIEHUEM cllyXa. YMeHbIIeHHe o0beMa TeOPETHUUECKUX
CBEJCHHI, HWCKIIOYCHHE W3IIMIIHCH JeTaM3ald, BKIIOYCHHE OTACIBHBIX TEM WU IICIBIX
pa3ziesioB B MaTepUabl sl 0030pHOTO (03HAKOMUTEIHHOT0) U3YUEHUS).

— Ha ypoBHE crnenuagbHBIX METOJIOB M CPEICTB OOYyUEHHUS - UCIOJIB30BaHUE JAKTIIIA U
JKECTOBOM pEUr KaK BCIIOMOTaTEJIBHOTO CpeacTBa OOYy4eHHs, YTEHHE C TyO, BOCIpHUSTHE
MaTepuaia Ha CIyX, CIyXO3pUTEIbHOE BOCIPHUSATUE, UCIIPABICHUE PEUEBBIX U TPAMMATHUECKUX
ommnOoK, Pa3BuTHe CBA3HON pedn, OpraHU3alMs PEUEBOW Cpe/Ibl LeIeHaNpaBiIeHHas paboTa 1Mo
pPa3BUTHIO CIIOBECHOW peud (B YCTHOW M NHCbMEHHON (popmax); AKIEHT B KOPPEKIHMOHHO-
oOpa3oBaTenbHONW paboTe Ha Pa3BUTHH y OOYYAIOIIMXCS C HaApyIIEHHEM CIyXa CJIOBECHO-
JIOTUYECKOT0 MBIIUICHHSI, 0€3 Yero HEBO3MOKHO MOJHOIIEHHO PACCy>KIaTh, JEJIaTh BHIBOIBI.

— Ha ypoBHe oco0oii opraHm3anud OOydYCHHS - HCIOJB30BAaHUE HMHIWBHIYAIbHBIX
CIIyXOBBIX ammaparoB, dKpaHa, 3YA, MyJIbTUMEAMHHOTO MPOEKTOpa, 00meoOpa3oBaTeIbHOTO
yueOHHUKa ¢ ajanTalnuell Marepuana, KapTodeK ¢ HOTHPOBAHUEM TEKCTa, KAPTUHHOTO CIOBaps;
Baxnast poib B pa3BUTHH y OOYYAFOIIMXCS CIIOBECHO-JTOTHYECKOTO MBIIIICHUS TTPUHAIICHKHUT
MpaKTHYEeCKUM paboTam, paboTa ¢ JTOMOTHUTENbHBIMU MCTOUHHKAMHU TMOy4eHUs: WH(OpMaluu
(cripaBOUYHBIX MaTEpUANIOB).

— Ha ypoBHe rpaHuil 00pa30BaTE€IBLHOTO MPOCTPAHCTBA - WCIOIB30BAHUE BHEITHUX
CETEeBBIX PECYPCOB MPHU MPOBEICHHH BHEYPOUHBIX MEPONPUATHN MO TPEaMETY (OJIMMITUAIBI,
KOHKYPCBI 110 TIPEMETY);

— Ha ypoBHe NpoAOKUTEIHHOCTH 00pa30BaHUS - MPOJOHTHPOBAHHBIE CPOKH H3YyUEHUS
npenmerta (6 ner);

— Ha ypoBHe ompeneneHuss kpyra Jull, YYacTBYIOIIMX B OOpa3oBaHMM U HX
B3aUMO/ICHCTBUY - COBMECTHas padoTa ne(eKTosora u yUuTesl.

Ilenb  m3yuyeHus yueOHoro mpenmera «MaTematukay: oOOeCleUeHUU  OBJIAJICHUS
0o0y4JarIUMHUCS ¢  HApPYLIEHUSIMU CIIyXa HEOOXOJAMMBIM (ONpEeNessseMbIM CTaHJIApPTOM)
YPOBHEM MAaTeMAaTUYECKOW TMOATOTOBKM B E€IUHCTBE C pPA3BUTHUEM MBIIUICHUS U
COIMAJTLHBIX KOMIICTCHIINH.
3anauyn yyeOHOTO mpeaMeTa (B TOM YHclie KOPPEKIIMOHHO-Pa3BUBAOIINE):

—  (dopmupoBaHUE IEHTPATbHBIX MaTEMAaTHYECKUX MOHATHH  (YMCIO, BETUYMHA,
reoMerpuueckas (¢Gurypa, MNEpPEeMEHHas, BEPOSTHOCTb, (QYHKIHS), OOECIEUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTH MATEMATUYECKOTO 00pa30BaHUs 00YyJarOIINUXCS;

— TIOJBeIEHUE OOYYAIOMIMXCSl Ha TOCTYITHOM JUII HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTEeMaTHKHU ¥ OKPYXKAOIIEro MUpPa, MOHUMAHHEe MaTeMaTHKN KaK 9acTH OOIICH KyIbTYphI
YeII0BEUYECTBA;




— pa3BUTHE MHTEJUIEKTYaJbHBIX M  TBOPYECKHMX  CHOCOOHOCTEH  oOywaromuxcs,
MO3HABATEJIbHOW AKTHUBHOCTH, HCCIEAOBATEIIbCKUX YMEHHMM, KPUTHUYHOCTU MBIIICHHUS,
MHTEpeca K U3Y4EHUI0 MATEMATHUKU;

— ¢opmupoBanue (yHKIIMOHATHLHOW MATEMATHYECKON TIPaMOTHOCTH: YMEHHUS PACIIO3HABATH
MPOSIBJICHUSI MaTeMaTUYECKUX TOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
JKU3HEGHHBIX CHUTYallUsX ¥ TP U3YYCHUU APYTUX Y4YEOHBIX TMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEpHOCTEH, (OpMynIHpOBaTh WX Ha S3BIKE MATEMAaTUKH U
CO3/1aBaTh MAaTEMaTUYECKUE MOJIENH, NPUMEHATh OCBOCHHBI MaTeMaTHYECKUM ammapar
JUISL pElIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4, HUHTEPIPETUPOBATH U OIEHUBATH
MOJIyYEHHBIC PE3YJIbTaThI.

Pabouas mnporpamma «Marematukay cocTaBieHa ¢ YydeToM Paboueil mnporpamMmbl
Bociutanus [ KbOY «O06mieo0pa3oBarenpHas mkonaa-uaTepHAT [lepMcKoro kpasi».
Bocnumamenvuwiti nomenyuan yaeOHOTO nipeameta «MareMmaTrkay peaquszyercs yepes:

— JIEMOHCTpAIMIO OOYYaIOIIUMCs TMPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEICHUS,
MIPOSIBJICHUS] YEJIOBEKOMIOOUS W J10OpOCEpACUHOCTH, 4Yepe3 MOAOOp COOTBETCTBYIOLIUX
TEKCTOB JUISI YTEHUS, 3aJa4 JJIsl PEIICHUs, MPOOJIEMHBIX CHUTYaIlMil i OOCYXKICHUS B
KJ1acce;

— HCIIOJIb30BAaHME HA YpOKax TPYIIOBOW pa0dOThl WM padOTHl B Tapax, KOTOPHIE ydar
00yyaromuxcsi KOMaHIHOW paboTe U B3aUMOJCHCTBUIO C IPYTUMH 00yYaroIMMHKCS;

— YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOLICHHH MEXAY MeJarorudeckuM pabOTHUKOM U €ro
00y4JarolMMHUCS, CHOCOOCTBYIOIIUX  TO3UTHUBHOMY  BOCHPHUATHIO  OOYYarOIIMMHUCS
TpeOOBaHUN W TPOCKO TENAaroruveckoro pabOTHUKA, MPHUBIICUYCHUIO WX BHUMAHHS K
o0cyxaeMoii Ha ypoke HH(POpMAIINH, aKTUBU3AIMH UX I03HABATEIHLHON JEesITebHOCTH;

— moOyxaeHrne oOydJaromuXxcsl COOJII0IaTh Ha YPOKE OOIICHPHHSTHIE HOPMBI MOBEICHUS,
nmpaBuja OOIICHUS CO CTapIIMMH (MeJarorH4eCKUMH PA0OTHHKAMHU) U CBEPCTHHUKAMHU
(0Oy9aromuMucs ), MPUHIUIBI Y4eOHOU JUCIUILTUHBI U CAMOOpPTraHU3allUY;

— BKJIOUYEHHE B YPOK HIPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOJIAEPKaTh MOTHUBAILIMIO
00ydJaronuxcsi K TMOJYyYEHUIO 3HAHWUM, HAJAKUBAHUIO TIO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHONIEHWH B KJIacce, MOMOTAIOT YCTAHOBJICHHIO J00pOXKenaTelbHOM aTtMocdepbl BO
BpeMs YpOKa,

— opraHuzanus ImedcTBa MOTUBHPOBAaHHBIX U JPYAWPOBAHHBIX OOYYAIOIIMXCS HAZ HUX
HEYCIEBAIOIIMMU OJHOKIACCHUKAMH, JAIOIIET0 O0YyYarolIMMCS COILMAIbHO 3HAUYHUMBIHA
OTIBIT COTPYAHUYECTBA ¥ B3AUMHOM MTOMOIIIH;

— HCIIOJIb30BAaHHME  PEMPOAYKTUBHBIX METOMOB  (3aaHuii), KOTOpbIE BOCHHUTHIBAIOT
TPYAOTI00UE, OTBETCTBEHHOCTh, HACTOMYUBOCTh B IPEOAOJICHUH TPYIHOCTEH, CTpEeMIICHUE
JIOBOJUTH paboTy /O KOHIA, pPa3BUBAIOT IPOU3BOJIBHOCTh, YMEHHUE CIIEIOBATh
WHCTPYKIUU;

— BO3MOXHOCTH BBIOOpa OOYyYaIOIIMMHUCS 3aJaHUN, YTO TO3BOJISIET YTOUHHUTH Chepy
WHTEPECOB YUYEHUKA, €ro IIeHHOCTH, CIOCOOCTBYIOT CaMOIO3HAHUIO, BIHAIOT Ha
MOTHBAIUI0 OOYYEHHS ¥ CaMOBOCIHUTAHUS, Pa3BHBAIOT IIEJICNIOIaraHue, KPEeaTUBHOCTD,
yYMEHHE JIeNIaTh BBIOOD;

— HCMOJB30BAHUE METOJOB M TEXHOJOTHM OTMETOYHOTO M O€30TMETOYHOTO OIICHUBAHUS,
KOTOpPBIE Pa3BHUBAIOT CAMOOIIEHKY M OIEHOYHBIC YMEHHS IIKOJbHHUKA: OLICHWBATh XOJ U
pe3ysbTaT CBOEH AEATENbHOCTU U JAEATENbHOCTU APYIHX, CIIOCOOCTBYIOT CaMOIIO3HAHMUIO,
CaMOKOHTPOJTIO U pedIeKCHH.

— WCIONB30BAaHUE BOCHHUTATEIHHBIX BO3MOXHOCTEH COAEp)KaHUA TEMBI uepe3 Moadop
COOTBETCTBYIOIIMX 3a/au.

— TPOBEPKY JOMAIITHETO 33JlaHusi. BOCIUTHIBAIOTCS OTBETCTBEHHOCTH 3a MOPYYEHHOE JEIIO,
YBEPEHHOCTh B ceO€, YMEHHS CIBIIATh M CIAyIIaTh APYrOro y4eHWKa, pearupoBaTh Ha
HEOKUJAHHYIO CUTYaIUIO, CACPKUBATH IMOIIUH, BBICTYINATh MyOIMYHO.



— TMPOBEPKY YCBOCHHOTO MaTepuana. BOCHUTHIBa€TCS KPUTUYECKOE OTHOIICHHE K CBOUM
3HAHMSAM, Pa3BUBACTCS CIIOCOOHOCTH OLIEHUTH Y(PPEKTUBHOCTH COOCTBEHHOMN PaOOTHI.

— BKJIFOUCHUEC B yqe6HBIﬁ nmponecc CHUCTCMbI IIO3HABATCJIBHBIX 3aJad W JKHU3HCHHBIX
CUTYalluid, aHAIN3 U PELICHHE KOTOPHIX oOecreduT (popMHUpOBaHUE YMEHHUH M pa3BUTHE
TBOPYECKHUX CIIOCOOHOCTEH yJaruxcsl.

1. JInmyHocTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE pPe3yJIbTAThl 0CBOEHUSI
KOHKPETHOIr0 yueOHoro npeamera. @opmMbl KOHTPOJIS.
JIMYHOCTHBIE Pe3YJIbTAThI:

— 1) maTpuoTHYECKOe BOCIIUTAHHE:

— TMPOSIBIICHHEM HWHTEpeca K MPOLUIOMY M HACTOALIEMY POCCHUHCKONM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHWEM K JOCTIJKEHUSM POCCHUMCKMX MAaTeMaTUKOB U
POCCUMCKOM MAaTEMAaTUYE€CKOW IIKOJbI, K HCHOJIb30BAHUIO ITUX JOCTHXKECHHHU B
JIPYTHX HayKaxX U MPHUKIAIHBIX chepax;

— 2) rpaIaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIHTAHME:

— TOTOBHOCTBHIO K BBINOJIHCHHIO OOS3aHHOCTEH TpaKIaHMHA W peaH3aliy ero
npaB, TMPEACTaBJICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUU, TPOLEAYP TPAKIAHCKOTO 00ImecTBa (Hampumep,
BBIOOPHI, OITPOCHI), TOTOBHOCTBIO K 00CYXICHUIO 3THUECKUX TPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM TPUMEHEHUEM JOCTWIKEHUN HAyKH, OCO3HAHMEM Ba)XHOCTHU
MOPaJbHO-ITUYECKUX MPUHIIUIIOB B JESTEIHHOCTH YYEHOTO;

— 3) TpyoBO€e BoCIMTAHHUE:

— YCTaHOBKOW Ha AaKTHBHOE Yy4YacTHE B PCIICHWU MPAKTUYCCKUX 3a1ad
MaTEeMaTHYeCKOW HampaBJIEHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMaTHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKCHUU BCEH >KM3HU JUIA YCIEIIHOW NMPpodecCHOHATbHON
JESTCIIBHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIANBUAYATHHOW TPACKTOPUH OOPAa30BAHMS M KU3HEHHBIX TUIAHOB
C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEIH;

— 4)3cTeTHYECKOe BOCTIMTAHUE:

— CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY W OCTETHYECKOMY  BOCIIPHUSATHIO
MaTEeMaTHYeCKNX OOBEKTOB, 3ajad, PEIICHWH, PaCCyXICHWUH, YMEHHUIO BHJICThH
MaTeMaTHYeCKHE 3aKOHOMEPHOCTU B UCKYCCTBE;

— 5) HEeHHOCTH HAYYHOT0 MO3HAHMA:

— OpHUeHTauued B  JIEATEIbHOCTH HAa  COBPEMEHHYIO CHCTEMY  Hay4HbIX
npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, IPUPOJIbI U
oOmiecTBa, MOHUMAHUEM MAaTEeMAaTUYECKON HAyKH Kak cgepbl 4YeT0BEUYeCKON
JIESITEIIBHOCTH, ATAIOB €€ Pa3BUTHS M 3HAYUMOCTHU JIJISl Pa3BUTHs ITUBUIN3AINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKHA M MaTEMaTHYECKOW KyJIbTYPOU KaK CPEJICTBOM
MO3HAHUS MHUPA, OBJAJCHUEM IMPOCTEHIIMMHI HAaBBIKAMHU HCCIIEOBATEIbCKON
NESITEIBHOCTH;

— 6) pusuyeckoe BocnuTaHHe, (POpMUPOBAHHE KYJLTYPbl 310POBbSI H
IMOLUMOHAIBLHOTO 0JIATOTIOJIYYHSI:

— TOTOBHOCTHIO IPUMEHATh MaTEMaTUUECKHE 3HAaHUSI B UHTEPECaX CBOETO 3/10POBbS,
BEJICHUSI 3J0pOBOr0 o0pas3a »KU3HMU (370pOBOE MHUTaHHE, COaTaHCHUPOBAHHBIM
peXUM  3aHATHM W  OTAbIXa, peryjspHas (uU3UYEeCKas  aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBbIKA pedICKCHUU, TPU3HAHUEM CBOETO TIPaBa Ha OIIHMOKY
¥ TaKOTO K€ TIPpaBa PYroro 4ejaoBeKa,

— 7) 3K0JIOTHYECKOe BOCIIUTAHNE:



— OpHUEHTaluuel Ha NMPUMEHEHHE MAaTEeMaTUYeCKMX 3HAHWWM U1 pelIeHUs 3a1ad B
00J1aCTH COXPaHHOCTH OKPY>KAIOIIEH Cpebl, INITAHUPOBAHUS MTOCTYIIKOB U OLIEHKU
UX BO3MOXHBIX TIOCIEICTBUMA JJI  OKPYXarolled Cpelbl, OCO3HAaHUEM
I00AIbHOTO XapaKkTepa SKOJOTHYECKUX MPOOJIEM U MyTel UX PEeIIeHHUS;

— 8) amanTamusi K WM3MEHSIOIIMMCSl YCJOBHSIM CONMAJLHOW M NPHPOTHOM
cpeabl:

— TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBUAX HEOMPEAEIEHHOCTH, TOBBIIEHUIO YPOBHS
CBOEU KOMIIETEHTHOCTH Y€pe3 NPAKTUUECKYIO AEATEIIBHOCTh, B TOM YHCIIE YMEHUE
VUUTBCS Yy APYTUX JIOJAEH, mpuoOpeTaTb B COBMECTHOW JIE€ATEIIbHOCTH HOBBIE
3HAHUsI, HABBIKM U KOMIIETEHLIMU U3 OIbITA JPYTHX;

— He00X0IUMOCTHIO B (HOPMHPOBAHUHU HOBBIX 3HAHH, B TOM 4ncie GOPMYyITUPOBATH
UeH, TOHSTHS, THMOTe3bl 00 OOBEKTaxX M SBICHUAX, B TOM YHCIIE paHEe
HEU3BECTHBIX, 0CO3HABAThH JACPHUIINTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEMH,
IJIAHUPOBATh CBOE PAa3BUTHE;

— CHOCOOHOCTBIO OCO3HABATHh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30OB, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHUPOBATH MPUHHUMAEMbIC
penieHuss U JIeUCTBUs, (POPMYIMPOBATH U OIEHWBATh PUCKH U TOCIEACTBUS,
(bopMHUPOBATH OIIBIT.

— CyObeKTUBHAs 3HAYMMOCTh OBIIQJICHHSI U UCIOJIb30BAaHUS CIIOBECHOTO PYCCKOTO S3BIKA.

— JKenmanwe u yMEHHS TIOJI30BATbCA CJIOBECHOM peubto (YCTHOH M MHUCHMEHHON),
B3aMMOJICHCTBOBATh CO CIBIIIAIIUMHU JIIOJIbMUA TPU HCIOJIB30BAHUU YCTHOW pedyr Kak
cpeactBa oOmeHus. L[eHHOCTHO-CMBICTIOBas YCTaHOBKAa Ha MOCTOSIHHOE IIOJIb30BaHHE
WHVBUAYAIbHBIMU CIIYXOBBIMH amfapaTaMl Kak Ba)KHOTO YCJIOBHS, CIIOCOOCTBYIOIIETO
YCTHOM KOMMYHHKAIWW, HanOoJjiee TOJHOIEHHON OpUEHTAllMM B HEPEUEBBIX 3BYKAX
OKPYKAIOIIeT0 MHpPA; CAMOCTOATEIbHBIA MOWCK HH(POpPMAIMK, B TOM 4YHUCIE, MpH
UCTIOJIb30BaHUN VHTEPHET-TEeXHOIOTUH, O Pa3sBUTHH CPEICTB CIyXOMPOTE3UPOBAHUS H
ACCHCTHUBHBIX TEXHOJOTHSIX, CHOCOOCTBYIONIMX YIYUYIICHHIO KadyecTBa >KM3HU JHUI[ C
HApYIICHUSIMA CITyXa.

MeTtanpeaMeTHbIe pPe3YJIbTATHI.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHUS paboueil mporpaMMbl MO MaTeMaTHKe IIOo
Bapuanty 1.2 AOOII OOO cooTBeTcTBYIOT pe3ynpTaTaM, oTpak€HHbBIM Bo PI'OC OOO u HO
a/IalITUPOBAaHbl IPUMEHUTEIBHO K OCOOBIM 00pa30BaTENbHBIM MOTPEOHOCTSIM O0yYaroIUXCs ©
HapyLICHUSIMU CITyXa.

MertamnpeaMeTHble pe3yiabTaThl BKIIOYAIOT OCBOEHHBIE OOYYAIOUIMMMCSA C HApYIIEHUEM
cilyXxa  MeXIpeaMeTHble  ToHATHS W YYJ]  (perynatuBHbBle,  IO3HaBaTelbHBIE,
KOMMYHHUKATHBHbIE), CHOCOOHOCTh MX HCIOJb30BaHUS B Yy4eOHOW, IIO3HABAaTEIbHOW U
COLIMAJIBHOM MPaKTHKE C Y4ETOM 0cOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH; CAMOCTOSTENTLHOCTh
IUTAHUPOBAaHHUSI W  OCYIIECTBICHHS YYEOHOH [EeATENbHOCTH W OpPraHW3alud  y4eOHOTo
COTPYAHMYECTBA C TearoraMd W  CBEPCTHUKAMH; TIOCTPOCHHWE  WHAWBUAYAIbHOU
00pa3oBaTeNbHOW  TPACKTOPHUM C Y4ETOM OOpa30BaTENbHBIX IMOTPEOHOCTEH  KaXIIOTO
00y4aromerocs v J0MOJTHUTEIHHBIX COMAaTHUECKUX 3a00JICBAHNMN /IJIsl 4aCTH 00yUIAFOIINXCSL.

1. Yuusepcanvhvie no3nasamenvHvle oeticmsusi 0becneuusarom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECco8 00y yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa;
npuUMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomamso ¢ ungopmayueti).

ba3zoevie nozuueckue oeiicmeus:

— BBIBIATH (CAaMOCTOSATENBHO W/WIM C TIOMOIIBIO YYHTENS/IPYTUX YYACTHUKOB
00pa30BaTebHO-KOPPEKIIMOHHOTO TpOIlecca) M XapaKTepPH30BaTh CYIIECTBEHHBIE MPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHSATHHA, OTHOIIEHUH MEXAy HOHATHUSAMH; (OPMYIUPOBATH C
UCITOJIb30BAaHUEM JIOCTYMHBIX CPEACTB KOMMYHMKAIMM, BKJIOYas YCTHO-JIAKTHJIbHYIO pedb,




OIpe/ieNIeHUs] TIOHATUH; YCTaHABIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(UKALMU, OCHOBAHUS
JUist 000O0IIEHUS M CPAaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHATIN3a;

— BOCHPUHUMATH U C HCIOJB30BAHUEM JIOCTYIHBIX CPEACTB KOMMYHHKAIMH, BKIIOYas
YCTHO-IAKTHIBHYIO pedb, (OPMYIHNPOBaTh, MPeoOpa30BLIBATh CYXKIEHHS: yTBEpPIUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

— BBISIBIISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpEUns B (akTax,
JAHHBIX, HaOMIONEHHWSX W  YTBEPXKACHUAX; TMpemiaraTb KPUTEpUH JJIs  BBIABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

— JienaTh BBIBOABI (CAMOCTOSITENIFHO /MM C MOMOINBIO YUYHUTENsI/IPYTUX YYAaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  MpoIlecca) C  HMCIOJBb30BaHHMEM  3aKOHOB  JIOTHKH,
JIeTyKTHUBHBIX U HHAYKTUBHBIX YMO3AKIIIOUCHUH, YMO3aKITIOUEHHH 10 aHAJIOTHH;

— pa3OupaTh J10Ka3aTeIbCTBA MAaTeMaTHYECKUX YTBEPXKACHUM (IpsMble M OT
IPOTUBHOT0), NMPOBOAUTH (CAaMOCTOATENIBHO W/WIM C MOMOLIbI YUUTENs/JPYTruX y4acTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOIO TIPOLIECCa) HECIO0XKHBIE J0Ka3aTesIbCTBA MaTEeMAaTHYECKUX
(GakTOB, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI; 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

— BbIOMpaTh crnoco0 pemeHus y4eOHOW 3afaud (CpaBHUBATb HECKOJBKO BapHaHTOB
peleHus, BbBIOMpPATh (CAMOCTOSTENBLHO H/WIM C TIOMOILIBI YYHUTENS/IPYTUX YYaCTHHUKOB
00pa30oBaTeNIbHO-KOPPEKIIMOHHOTO Tpoliecca) HaunboJiee MoAX O AN,

ba3zoevie uccnedosamensvckue oeiicmeus:

— HCHOJB30BaTh  BONPOCHl KAk MCCIENOBATEIbCKHMM  HHCTPYMEHT  IO3HAHUS;
CaMOCTOSITENIbHO W/WJIM € TOMOUIbIO  YYUTENS/APYrUX Y4YaCTHHUKOB 0Opa30BaTeNIbHO-
KOPPEKLMOHHOI0 Tmpouecca (HopMyaupoBaTb BONPOCH], (UKCUPYIOLIME IPOTUBOPEUHE,
npobjeMy, yCTaHABIMBAaTh MCKOMOE W JIaHHOE, (hOpMHUPOBATH THUIOTE3Y; C HCIOIb30BAaHHEM
JOCTYITHBIX CPEICTB KOMMYHHUKAIMH, BKJIIOYash YCTHO-JAKTWIBHYIO pe€Yb, apTyMEHTHUPOBAThH
CBOIO MTO3UIINIO, MHEHHE;

— MPOBOJAUTH IO IUIAHY HECJOXKHBIA SKCIIEPUMEHT, HEOOJBbIIOE HCCIECAOBAHHE IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXITY
coboii;

— C ACIOJIb30BAHNUEM JIOCTYITHBIX CPEJCTB KOMMYHHKAIIMH, BKIIIOYAs] YCTHO-TAKTHIIEHYIO
peub, GopMynHpoBaTh OOOOIIEHUS W BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO HaOJIIOICHHUS,
UCCIIEIOBaHMS, OLIEHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BBIBOJAOB M 000OIICHHIA;

— CaMOCTOSITEIbHO W/MIU C TOMOIIBI0 YUYUTENs/IPYruX YYaCTHUKOB 0Opa3oBaTelbHO-
KOPPEKIMOHHOIO Ipoliecca IMPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a Takke
BBIJIBUTATh TPEATIOIOKEHHS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Paooma c ungpopmayueii:

— BBIABJIATH HEAOCTATOYHOCTh M M30BITOYHOCTh MH(OpMAINK, JAHHBIX, HEOOXOAMMBIX
JUIS peLIeHus 3ajiau;

— CaMOCTOSITENIbHO W/MJIM C MOMOIIBIO YUUTEINs/IPYTUX YYacTHUKOB 0Opa30BaTeNbHO-
KOPPEeKIIMOHHOTO  Mpolecca  BbIOMpaTh,  aHAJIM3UPOBaTh,  CHUCTEMATU3UPOBaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO PAa3IUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHMUS;

— BBIOUpaTh (hopMy NpescTaBIeHUs] HHPOPMALIMU U WITIOCTPUPOBATh pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

— OLIEHMBATh HAAEKHOCTh MH(OPMAIIMH 110 KPUTEPHUSM, MPEATIOKEHHBIM YUUTEIEM WIN
C(OPMYITHPOBAHHBIM CAMOCTOSITETFHO W/MIM C TIOMOUIBIO YUUTEISI/PYTUX yYaCTHUKOB
00pa30BaTebHO-KOPPEKIIMOHHOTO MpoIiecca.

2. Yuueepcanvuvie kommyHuxamueHvle Oelcmeus 00ecnedusarom cQopmMupo8aHHOCmb
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Obwenue:



— BOCHOPUHMMATh M (OPMYIUPOBATH C HCIOJIb30BAaHUEM JOCTYMHBIX CPEACTB
KOMMYHHKAIIMH, BKJIIOYasi YCTHO-JAKTHIIBHYIO PE€Ub, CYXKICHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJISIMU OOLICHHUS; BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX/YCTHO-IAKTHIIBHBIX U MTUCbMEHHBIX
TEKCTaX, JaBaTh NOACHEHHS IO XOAy pEUIeHHS 3a7adyd, KOMMEHTHUPOBATh MOJIYYECHHBIN
pe3yJbTaT;

— B X0J1e 00CYX/IeHUS 3aaBaTh BOIIPOCHI 110 CYIIECTBY OOCYX/IaeMOW TEMBI, IPOOJIEMBI,
pemiaeMoil 3a/aun, BBICKA3bIBaTh WICH, HALIEJICHHBIC HAa MOWUCK PELICHHUS; COMOCTABIATH CBOU
CYXJIEHUS C CYXACHUSMHU JPYrUX YYaCTHHUKOB JMAIOra, OOHAPY)KHUBATh Pa3IM4YMe M CXOJCTBO
NO3UILIMN; B KOPPEKTHOH (OpME M C HCIOJIB30BAaHHEM JOCTYIHBIX CPEICTB KOMMYHHKAIIHH,
BKJII0Yasl yCTHO-AAKTUIIBHYIO PeUb, (DOPMYIUPOBATH Pa3HOIIIACHS, CBOM BO3PAKCHHUS;

— TPEACTABIATh PE3YyIbTaThl PELICHUS 3a]1a4, SKCIIEPUMEHTA, UCCICI0BAHNUS, TIPOCKTA;
CaMOCTOSITENIbHO W/MJIM C TOMOLIBI0  yYUTENS/IPYrUX yYaCTHHUKOB 00pa3oBaTeiIbHO-
KOPPEKLMOHHOTO Tpolecca BbIOMpaTh (opMaT BBICTYIUICHUSI C YYETOM 3a7ad MpPe3eHTalud U
0COOCHHOCTEHN ayAUTOPHH.

Compyonuuecmeo:

— MOHHMMATh M HCIIOJNb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU pPaOOTHI
IpU peuIeHUH y4eOHBIX MaTeMaTH4YeCKUX 3ajay; MPUHUMATh IeJIb COBMECTHOM JEATEeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOThI, paclpeleisiTh BUABI padoT, JOrOBapUBATHCS,
o0cyxaTh Mpoliecc U pe3yiabTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOICH;

— yYacTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JIp. — C UCIIOJIB30BAHUEM JIOCTYITHBIX PEUEBBIX CPE/ICTB); BHIIOIHATH CBOIO
yacTh pabOThl U KOOPAMHUPOBATH CBOM JCUCTBUS C JAPYTUMHU UYJICHAMH KOMAaH[IbI, OIEHUBATh
Ka4eCcTBO CBOETO BKJIa/la B OOIIUI MPOAYKT IO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM y4aCTHUKAMHU
B3aUMO/JICUCTBUA.

3. Yuueepcanvuvie pecynamugnvie oeticmeus 0becnedusarom Qopmuposane cCMulci08bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopzanuzayus:

— COCTaBJISITh IUJIaH, JITOPUTM pELICHUS 3aJaud (WM €ro 4acTb), BbIOMpATh CHOCOO
peteHus ¢ y9€TOM MMEIOIINXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALINH.

Camokonmponw:

— BJIQAETh CrIoco0aMu CaMOTPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3yibTaTa PerIeHus
MaTeMaTHYeCKOH 3aauu;

— TpeABHUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEILICHUM 3a]laud, BHOCUTh
KOPPEKTHBBl B JIEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HAaWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

— OLICHMBATh COOTBETCTBUE pe3yJibTaTa AEATEIbHOCTH MOCTABIEHHON LIEIH U YCIOBHSIM,
OOBSACHATH MPUYUHBI JOCTHKCHUS WIIM HEJJOCTHUKEHHUS 1[EJIM, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

IIpeaMeTHbIE Pe3YabTATHI.

OcBoenus yueOHOro npenMera «MaremMaTuka» 0O0y4aroUMMHCS C HApyIHICHUSMH CIyXa
AOOII OOO (BapuaHT 1. 2) OpueHTUPOBAHBI:

— Ha MPUMEHEHHE 3HAHW, YMEHWH W HABBIKOB B YYEOHBIX CHUTYaIlUSX M PEATbHBIX
’KU3HEHHBIX YCIIOBUSX,

— Ha yCIeITHOe O0YYECHHE Ha CIEAYIOIEM YPOBHE 00Iero oopa3oBaHusl.

OcBoenmne ydeOHOTO Kypca «MaremMaTHKay MJOJDKHO 00ecreunBaTh JIOCTHIKCHUE
yKa3aHHBIX HIKE TIPEAMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

5 KJIACC




Yuciia 1 BbIYUCICHUSA:

— MIOHUMATh ¥ MPABUIIHHO YIIOTPEOISITh TEPMUHBI, CBSI3aHHBIC C HATYPAILHBIMHU YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSIMU;

— CpaBHMBATb M YIOPSJOYMBAaTh HATypaJbHbIE YUCJIA, CPaBHUBAThb B IPOCTEHUIIMX
cilydasix OOBIKHOBEHHBIE IPOOH, AECATUUHBIE Apo0H;

— COOTHOCHUTb TOYKY Ha KOOPAMHATHOM (YMCIIOBOW) NMPSIMOM C COOTBETCTBYIOIIMM €M
YHCIIOM U U300pakaTh HATYypaIbHBIC YHCIIA TOYKAMHU Ha KOOPAUHATHOW (YHCIOBOM) MPSMOIA;

— BBIMIOJTHATH apU(PMETHUECKUE ACUCTBUS C HATYpAIbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHIINX CITydasx;

— BBINOJHATH IPOBEPKY, IPUKUJIKY Pe3ybTaTa BEIUMCIEHUNH. 6 OKpYIsATh HaTypajabHbIE
YUCIIA.

Pelnenmne TeKCTOBBIX 32124

— pemath TEKCTOBble 3aqaud apu(METHYECKUM CIOCOOOM M C  IOMOIIBIO
OpPraHU30BaHHOI'O0 KOHEYHOTO 1epedopa BceX BO3MOKHBIX BAPUAHTOB;

— pelaTth 3aJayd, COAECP)KALIME 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIWYUHBI: CKOPOCTb,
BpeMs1, PaCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb;

— UCIOJIb30BaTh KPATKHE 3aMMCH, CXEMBbI, TA0JIUIIbI, 0003HAYCHHS PU PELICHUH 33/1a4;

— TMOJb30BaTbCsi OCHOBHBIMU €IMHMIIAMU M3MEPEHUS: ILI€Hbl, MAacChl; PacCTOSHUSA,
BPEMEHHU, CKOPOCTH; BbIPAXKaTh OJIHU €IMHULIBI BEJIMUYUHBI YEPE3 IPYTUE;

— W3BJIEKATh, aHAJM3UPOBATh, OIICHUBATh MH(POPMAIIHUIO, TPEJICTABICHHYIO B TaOIuUIle, HA
CTONOUYaTON auarpamMme, WHTEPIPETUPOBATH MPEACTABICHHBIE JaHHbBIC, UCIIONb30BATh JaHHBIC
IIPU PELLIECHUH 3a/1a4.

Harasanas reomerpus:

— IIOJIB30BaTbCAd I€OMETPUYECKMMU IOHATUSAMHU: TOYKA, IIpsAMas, OTPE30K, JIyd, YIod,
MHOI'OYTOJIbHUK, OKPY’KHOCTb, KPYT;

— NMPUBOJUTH MPUMEPHI OOBEKTOB OKPYKAIOUIETO MHUpPA, MMEIOUINX (HOpMY H3ydEHHBIX
reoMeTpudeckux (uryp;

— HCIIOJIB30BaTh TEPMHUHOJIOTHMIO, CBA3aHHYKO C YIVIaMU: BEpLIMHA, CTOpPOHA; C
MHOTOYTOJIbHUKAMH: yroJI, BEpIIMHA, CTOPOHA, JUArOHANb; C OKPYXHOCTBIO: paguyc, TUaMeTp,
HEHTD;

— u300paXkaTh M3YYEHHbIE IeOMETpHUYecKHe (Uryphl Ha HEJIMHOBAHHOM M KIIETYATOM
OyMmare ¢ IOMOUIbIO ITUPKYJIS U IUHEHKU;

— HaxOJIWUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IOMOIIBIO JIMHEUKH,
CTPOUTH OTPE3KHU 3aJaHHOMU JUINHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO Painyca;

— HCHOJIb30BaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYIOJIbHHMKA, KBajapaTa Il HX
MOCTPOEHUS, BBIYMCIICHHS TIOIIAIN U IEPUMETPA;

— BBIYUCIISATH MEPUMETP U IUIOIIAIL KBaJpara, IpSMOYToJIbHUKA, (DUTYP, COCTABICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM YHCIe (PUTYp, U300pKEHHBIX Ha KJIeTYaTol Oymare;

— IMOJB30BATHCSI OCHOBHBIMM METPUYECKUMH €AMHUIAMU U3MEPEHUs JJIUHBI, MJIOIIA/IN;
BBIPAXKATh OJHU €AMHUIIbI BEIMYUHBI UE€pe3 APYTHE;

— pacro3HaBaTh Mapajulesenumnes, Ky0, HCIob30BaTh TEPMUHOJIOTHIO: BEpIINHA, pedpo
rpaHb, U3MEPEHHS; HAXOIUTh U3MEPEHHUsI MapaljieNienumneaa, Kyoa;

— BBIYUCIATH 00bEM KyOa, mapajuieNienumneaa mno 3aJaHHbIM U3MEPEHHSIM, MOJIb30BAThCS
eIMHUIIAMU U3MEPEHUS 00BEMA;

— pemaTh HECJIOKHBIE 33]1a4i Ha U3MEPEHHE T€OMETPUUYECKHUX BEIMYHUH B MPAKTUUECKUX
CUTyaIUsX.

6 KJIACC

Yuciaa v BIYUCTICHUSA:



— 3HaTh U NMOHMMAaTh TEPMHHBI, CBA3aHHBIE C PA3IMYHBIMU BUJIAMHU YUCEN U CIIOCOOAMU
UX 3aITUCH, IEPEXOAUTH (€CIIM ATO BO3MOXKHO) OT OJHOU (hOPMBI 3aIIMCH YHUCIIA K APYTOM;

— CpaBHHMBAThb W YMOPSAAOYMBATH IENIbIe YHCIA, OOBIKHOBEHHBIE M JECSATUYHBIE JPOOH,
CPaBHUBAThH YMCJIA OJJHOTO U PA3HBIX 3HAKOB;

— BBINOJHATh, COYETasi YCTHBIE M MUCHbMEHHBIE NPUEMBI, apu(PMETHUYECKUE ACUCTBUS C
HATYpaJIbHBIMH ¥  HEIbIMA  YHUCIIAaMH, OOBIKHOBEHHBIMH U  JECATUYHBIMU  JIPOOSIMH,
IIOJIOKUTEBHBIMYA U OTPULIATEIIBHBIMY YUCIIAMM;

— BBIUMCIATH 3HAYEHMs UUCIIOBBIX BBIPAKEHUM, BBINOIHATH NPUKUIKY U OLIEHKY
pe3yibTaTta BBIYMCICHUH; BBINOJIHATH NPEOOPA30BaHMUS YHCIOBBIX BBIPAKEHHWH HAa OCHOBE
CBOMCTB apu(hMETUIECCKIX JCHCTBHIA,

— COOTHOCUTH TOYKY Ha KOOPJAMHATHOM IPSMOM C COOTBETCTBYIOIIMM €M YHUCIOM H
n300pakaTh yMcia TOYKAMU Ha KOOPAMHATHOM NMPSIMOM, HaXOAUTh MOJYJb YHCIIa,

— COOTHOCHTH TOYKH B IPSMOYIOJIBHOW CHCTEME KOOpAMHAT C KOOPAMHATAMHU ITOU
TOYKH;

— OKPYIJIATH LIEJIbIE YUCIIA U JECATUYHbIE JPOOU, HAXOUTh IPUOIINKEHUS YUCEIL.

YucaoBbie 1 OyKBeHHbIC BbIPAKCHHA:

— IIOHMMATh U YHOTPEOJIATh TEPMHUHBI, CBA3aHHBIC C 3aIUCHIO CTENEHU YUCIIA, HAXOAUTh
KBaJpaT U KyO 4Mcia, BEIUUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEPIKAIIUX CTEIICHH;

— TMOJNb30BaThCsl IPU3HAKAMU JEIUMOCTH, pACKJIaJblBaTh HATypajbHBIE YHCIA Ha
IIPOCTBIE MHOKUTEIH;

— M10JIb30BaThCsl MAaCIITAOOM, COCTABIIATh IPOMOPLMU U OTHOIIECHUS;

— HCIOJIb30BaTh OYyKBBI Ul OO0O3HAUYEHUS YHCEN MpPU 3alUCH  MaTeMaTHYeCKUX
BBIPA)KEHUI, COCTABIATH OYKBEHHBIC BBIPAKEHUS W (DOPMYIIBI, HAXOIUTH 3HAYCHHUS OYKBEHHBIX
BBIPA)KEHUH, OCYIIECTBIISAE HEOOXOAUMBIE TIOJICTAHOBKH U TPe0Opa3oBaHus;

— HaXOJIUTh HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 32124

— pelaTh MHOTOIIATOBBIE TEKCTOBBIC 331a4l apH(PMETHIECKUM CIIOCOO0M;

— pemwars 3a7a4d, CBSI3aHHBIE C OTHOLICHUEM, IIPONOPLHMOHAIBHOCTBIO BEJIMYMH,
IPOLIEHTaMH; peniaTh TPU OCHOBHBIE 33/1a4U Ha IpOOH U MPOLIEHTHI;

— pemarh 3aJayd, COAEP)KALIME 3aBUCUMOCTH, CBS3BIBAIOIIHME BEJIWYUHBI: CKOPOCTb,
BpEMsI, pPacCTOSIHME, II€Ha, KOJMYECTBO, CTOMMOCTH; IPOU3BOJUTENLHOCTb, BpeMs, 00bEMa
paboThl, UCTIONBL3YS apupMeTHdecKre NeHCTBUS, OLEHKY, IPUKUAKY; MOJIb30BAThCA €AMHUIIAMU
U3MEPEHHS COOTBETCTBYIOIMUX BEIIUYMH;

— COCTaBJIATh OYKBEHHbIE BBHIPAXKEHUS 110 YCIOBUIO 3aJ1a4H;

— U3BJEKaTh MH(OPMAINIO, MPEACTABICHHYIO B TaOJMIIaX, Ha JUHEWHOU, cTonOYaTon
WIM KpPYrOoBOM Juarpammax, HWHTEPIPETUPOBATH IPEACTABICHHBIE JaHHBIEC, HCIOJIb30BaTh
JTaHHBIE TIPU PEILIEHUH 33/1a4;

— MPEICTaBIATh MHPOPMAIUIO C TOMOIIIBIO TaOJIHIL, JIMHEHHOHN U cTOa04YaToi qruarpaMmm.

Harusanas reomerpus:

— MPHUBOJUTH MPUMEPHI OOBEKTOB OKPY)KAIOLIET0 MHUPA, UMEIOLINX (HOpMY H3yUEHHBIX
TreOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CUMMETPUYHBIX
$uryp;

— u300pakaTb C MOMOUIbIO IMPKYJS, JIMHEHKH, TPAHCIOPTUPAa HAa HEIMHOBAHHOW MU
KJeT4aToil Oymare wu3y4dyeHHble IUIOCKME TreoMeTpuueckue (GuUrypsl U KOH(UTypaluw,
CUMMETpUYHbBIE (QUTYPBI;

— TI0JIb30BATbCS TE€OMETPUYECKHUMH TOHATHUSMHU: PABEHCTBO (GUTYp, CHUMMETPUS;
HCITOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCh CUMMETPHH, LIECHTP CUMMETPHH;

— HAXOJIUTh BEJIMYUHBI YIJIOB M3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI



3aJJaHHOM  BEJIMYMHBI, IIOJB30BaThCS TMPU PEUICHUM 3aJad TPagyCHOM Mepol  yIJIOB;
pacro3HaBaTh Ha YEePTEKAX OCTPBIN, IPSIMOU, pa3BEPHYTHIM U TYIIOU YIJIBL;

— BBIUUCIIATH JUIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIbHHKA, I10JIb30BATHCSA €AMHHUIIAMU
W3MEPEHUS IIMHBI, BBIPAXKATh OJHU €AUHUIIBI U3MEPEHUS JUIMHBI YEepe3 APYTHE;

— HaXOJUTb, UCIIONb3Yys YEPTEKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS TOUKAMH,
OT TOYKH JI0 IPAMOU, JUIMHY IIyTH HA KBaJPATHOU CETKE;

— BBIUMCIATH TUIOMAAb (UTYp, COCTABICHHBIX W3 MPSIMOYTOJIBHHUKOB, HCIOJIB30BAThH
pa3OueHue Ha TPSAMOYTOJBHHUKH, Ha paBHbIE (DUTYpPBI, JAOCTpaMBaHHE 10 HPAMOYTOJIbHUKA;
[I0JIb30BAThCS OCHOBHBIMU €IMHULAMU M3MEPEHHUs IUIOIIAAU; BBIpaXXaTh OJHU EIUHUIIBI
M3MEpEHUS TUIOIIAN Yepe3 IPYTHE;

— pacmo3HaBaTh Ha MOJEIAX H HU300paKEHHSIX MHUPaMUIY, KOHYC, LHJIHHID,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, I'paHb, OCHOBaHUE, Pa3BEPTKa;

— 1300paxaTh Ha KJIETYATOM Oymare MpsIMOYroJIbHBIN Mapajlieenumnes;

— BBIUUCIATH OO0BEM MPSAMOYrOJBHOIO Mapajuleienunena, Ky0a, M0Jb30BaThCs
OCHOBHBIMHM E€JMHULIAMH H3MEpEeHUs 00bEMA; BBIpAXKATh OJHU EIUHMIIBI M3MEpEeHUs o0bEMa
qyepes ApyTHUeE;

— pelaTrb HECIOXKHBIE 3aJaud Ha HAXOXACHHE TIEOMETPUYECKHX BEIUYHUH B
IIPAKTUYECKHUX CUTYaLUsX.

IlIpeomemmnwie pezynromamot yueobnoz2o Kypca «Anzeopa)

7 KJIACC

Yuciia 1 BbIYUCICHUSA:

— BBIIOJHATh, COYETasl YCTHbIE M MUCbMEHHbIE NPUEMBI, apUPMETHYECKUE IEHCTBUS C
PalMOHATILHBIMU YU CIIAMU;

— HAXOAWUTh 3HAYEHUS YUCJIOBBIX BBIPAKEHUMN; NPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl BBIYUCIICHHS 3HAYCHHWH JPOOHBIX BBIPAXKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE TpOOH;

— IEPEXOJIUTh OT OAHOM (POPMBI 3aIIUCH YHUCEN K Jpyroi (mpeoOpa3oBbIBaTh JECITUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECSTUYHYIO 1pO0b);

— CpPaBHHUBATH U YIOPAIOUYMBATH PallMOHAIbHbBIE YNCIIA;

— OKpYTJISATh YNCIA;

— BBINOJIHATH NPUKUJKY U OLIEHKY PE3yJIbTaTa BEIUMCICHUH, OLIEHKY 3HAUYEHU I YHCIOBbIX
BBIPAKECHMUI;

— BBINIOJIHATH JEHCTBUS CO CTENEHSIMHU C HaTypaJIbHBIMU IOKA3aTENSIMU;

— IPUMEHSATH NIPU3HAKY I€IUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaIbHBIX YNCE,

— pemarh MPakTUKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAIBHOCTBIO BEJIMUMH, IPOLEHTAMH; HHTEPIIPETUPOBATh PE3YJIbTAThl PELICHMS 3aAa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

AaredpanyecKkue BbIPAKECHHUA:

— HCMOJb30BATh aJNreOpanyvecKkyrd TEPMHUHOJOIMIO M CHUMBOJMKY, NPHUMEHATh €€ B
npoliecce OCBOCHHUsI y4eOHOro MaTepuaa,;

— HaXxOJIUTh 3HAYEHUsI OYKBEHHBIX BBIPAKEHUH NPH 3a/JaHHBIX 3HAYEHUSAX MEPEMEHHBIX;

— BBINOJIHATH MPeoOpa3oBaHUS IEJIOTO0 BBIPAKEHHS B MHOTOWIEH MPUBEICHUEM
MOJI0OHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK;

— BBINOJHATH YMHOKEHHE OJIHOYJIEHAa Ha MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
IPUMEHSTH (HOPMYIIbI KBaJpaTa CyMMbI U KBaJ[paTa pasHOCTH;

— OCYHIECTBJISATh PA3JI0KEHUE MHOTOUYJICHOB Ha MHOXHUTENU C IMOMOIIBIO BHIHECEHUS 3a
CKOOKHM OOIero MHOYKHUTENs, TPYNIHUPOBKU CJaraéMblX, IpUMEHEHUs (opMys COKpaIi€HHOTO



YMHOXCHHS;

— TPUMEHATh NpPeoOpa3oBaHUs MHOTOWICHOB JJIsl PpEIICHUS pa3IuyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAJIbHOM NIPAKTUKH;

— WCIOJB30BaThb CBOWCTBA CTENEHEH C HATYPAIBHBIMA  IIOKa3aTeJsAIMM UL
npeoOpa30BaHUsl BRIPAXKEHUH.

YpaBHeHus 4 HEpaBeHCTBA:

— pelaTh JIMHEWHbIC YPAaBHEHMsI C OJTHOM IIEPEMEHHOM, IPUMEHSS IIpaBuiIa Iepexoja oT
UCXOJHOI'O ypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsiTh, sBi€TCS M YHUCIO KOPHEM
YpaBHEHUS;

— MPUMEHATH TpaguuecKre METO bl IIPU PEIICHUH JTUHEWHBIX YPaBHEHUH U UX CHCTEM;

— 1oA0MpaTh MPUMEPHI Map YHUCEN, SBISIOLIMXCA PELICHUEM JMHEHHOIO ypaBHEHMUS C
JBYMsI IEPEMEHHBIMU;

— CTPOUTb B KOOPAMHATHOM IUIOCKOCTH TIpadUK JHMHEHHOrO YPaBHEHUS C JBYMs
HEPEMEHHBIMMU; M10JIB3YSICh IPpa)uKOM, IPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHHUS;

— pemarb CUCTEMbI IBYX JMHEWHBIX YPaBHEHHM C IBYMS IEPEMEHHBIMU, B TOM YHUCIIE
rpauyecKu;

— COCTaBJIATh W pelIaTh JIMHEWHOE YPaBHEHHWE WIM CUCTEMY JIMHEHHBIX YPaBHEHHH IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJy4YEHHBIN
pe3yJbTar.

Koopaunarte! u rpaduxku. ®yHkuumn

— Ha KOOpAMHATHOM mpsAMOl un300pakaThb TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTpPE3KH, WHTEpBaJbl, 3alliCbIBaTh YHUCIOBBIE IIPOMEXYTKH Ha
anreOpanyecKoM SI3bIKE;

— OTM€YaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJMHATaM; CTPOMTH
rpaduku TuHEHHBIX QyHKIUNA. CTpouTh Tpaduk QyHKIUH Y = X;

— ONHCHIBATH C TIOMOIIBI0 (PYHKUIWH H3BECTHBIC 3aBHCUMOCTH MEXIy BEIMYHMHAMHU:
CKOPOCTb, BpeMs, PacCTOSHUE; II€Ha, KOJIMYECTBO, CTOMMOCTb; MPOU3BOJUTENBHOCTh, BpeMS,
00BEM paboTHI,

— HaXO/WUTh 3HaYCHHUE (PYHKIIMU MO 3HAUEHUIO €€ apryMEHTa;

— MOHUMATh TpadUUeCcKuil Croco0 MPeACTaBICHHUS U aHAJIn3a WH(POPMAILINK; U3BJICKATh U
MHTEPIPETUPOBATH MHPOPMALIHMIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEN.

8 KUIACC

Yuciia 1 BbIYUCICHUSA:

— HCIIOJIB30BAaTh HayajJbHbBIE MPEACTABICHUS O MHOXKECTBE IEHCTBUTENIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCIEHHH; W300pa)kaTb AEUCTBUTEIbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOU IIPSAMOIA;

— TIPUMEHSTH MOHATHE apu(METHUECKOTO KBAJPAaTHOTO KOPHs; HAXOJUTh KBaJpaTHBIE
KOpHHU, UCHONb3ysd TpPH HEOOXOJMMOCTH KaJbKYyJSATOP; BBINOJHATH HpeoOpa3oBaHUs
BBIPAXECHUM, COEPKAIUX KBAJAPAaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH;

— UCMOJIb30BATh 3alUCH OONBIINX U MaJbIX YHCENl C MOMOUIbIO AECATUYHBIX IpoOel u
crenenent uncna 10;

Auredpanyeckue BbIPasKeHHUs:

— MPHUMEHATH TMOHATHE CTENEHM C LEJNbIM IOKa3aTeleM, BBIOJIHATH MPeoOpa3zoBaHus
BBIPQXEHH, COIepIKaLINX CTENEHH C LIEIbIM II0Ka3aTeleM;

— BBINIOJIHATH TOXKJIECTBEHHBIE MpeoOpa3oBaHUsl pAllMOHAJIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBWJI AEMCTBUI HaJ MHOTOWIEHAMU U alnreOpanyecKuMu ApoOsMH;

— packiaJbIBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH;

— TPUMEHATH MpPeoO0pa3OBaHUs BBIPAKEHUN Il pELIEHUs pPa3IMYHBIX 3a7ad U3



MaTEMAaTHKH, CMEKHBIX IIPEIMETOB, U3 PCAIbHOM NPAKTUKH.

9 (10) KJIACC

YpaBHeHus U HEpaBeHCTBA:

— pelaTh JUHENHbIE, KBaIpaTHbIE YPABHEHUS U PAllMOHAJIbHBIE YPABHEHMUSI, CBOAIIMECS
K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMs IEPEMEHHBIMU;

— IIPOBOJAMTH IIPOCTEUIINE UCCIECNOBAaHUS YPABHEHHUI U CUCTEM YPaBHEHUH, B TOM YHCIIE
C MpHMEHEHHEeM TpaHuuecKUX TNpeAcTaBIeHUi (yCTaHAaBIUBaTh, MMEET 1M YpaBHEHHE HIIU
CUCTEMA YPaBHEHUU PELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.);

— TIepEXOJUTh OT CIOBECHOH (OPMYIHMPOBKH 3a/1aud K e€ anreOpamyecKkoll MojaenH ¢
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl ypaBHEHHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIA pE3yibTarT;

— IPUMEHATh CBOMCTBA UHWCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHHsA, OLECHKH; peEIlaTh
JVHEWHbIE HEpaBEHCTBA C OJHOM MEpPEeMEHHOM U HUX CHUCTEMbl; JaBaTh IpadUUecKyro
WUTIOCTPALIMIO MHOXKECTBA PEIICHNUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKUUM:

— IIOHMMaTb M UCHOJIb30BaTh (YHKIMOHAJIbHBIE IOHATUS U S3bIK (T€PMUHBL,
CHUMBOJIMYECKHE 0003HAueHUs); ONpeAessATh 3HAaueHHWEe (QYHKUMHU [0 3HAYCHHUIO apryMEHTa;
OIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy;

— CTPOUTH I'paMKH 3JIEMEHTapHBIX QYHKUUN BUaa Yy = 5, y=x2,y=x3y=vxy=x|;
OIUCBIBATH CBOMCTBA YMCIOBOM (PYHKLIUU 110 €€ rpaduKy.

10 (11)KJIACC

Yuciia 1 BbIYUCICHUSA:

— CPaBHUBATH U YIOPAIOYNBATH PALlMOHAIBHBIE U HPPALMOHAIIBHBIE YUCIIA;

— BBIIOJHATh apU(MeTHUECKUe NeHCTBUS C pallMOHAIBHBIMU YUCIIAMH, COYETas YCTHBIE
Y IIUCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIUYUCIICHUS C UPPALIMOHAIbHBIMYU YHCIIAMY;

— HAxOJUTh 3HAYEHHUs CTENEHEW C LENbIMU I10Ka3aTelsIMU M KOPHEW; BBIUUCIATH
3HAUEHUS YUCIIOBBIX BBIPAKEHUM;

— OKpYTJISATh JACUCTBUTEIbHBIE YHCIIA, BBINOIHSITH NMPUKUIKY pe3yibTaTa BBIYHUCICHHH,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHHUsI M HEPABEHCTBA:

— peliaTh JMHEHHBbIE M KBaJApaTHbIE YpPAaBHEHUS, YPaBHEHHUS, CBOJAIIMECS K HHM,
npocteiiiye ApoOHO-palMOHAIIbHBIE YPAaBHEHUS;

— pelaTh CUCTEMBI ABYX JUHEHHBIX YpaBHEHUH C ABYMs MEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIAETCS JTUHEHHBIM;

— pemarb TEKCTOBBIE 3aJlayd alreOpandeckuM CIIOCOOOM C IMOMOIIBI0 COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YpaBHEHUH C IBYMs IEpEMEHHBIMU;

— IIPOBOAUTH POCTEUIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHMM, B TOM UHUCIIE
C IMpUMEHEHHEeM TpapHuyecKuX IMpeacTaBieHUuil (yCTaHaBIUBaTbh, MMEET JIM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelieHusi, €Clii UMEET, TO CKOJIbKO, U Ip.);

— pemiath JMHEHHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA; M300pakaTh pEIICHHE
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3allMCBHIBATh PEIIEHUE C IIOMOILBIO CHMBOJIOB;

— pemarb CHUCTEMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO; M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOW MPSMOI,
3alMChIBAaTh PELUIEHHE C TIOMOIIBIO CUMBOJIOB;

— UCIOJIb30BaTh HEPABEHCTBA IIPU PEILIEHUH PA3JIMYHbIX 3a/1a4.

DyHKIUH:

— pacrno3HaBaTh (YHKIIMU U3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIONIOKEHNE

. . K
Ha KOOPJIUHATHOH rutockocTH rpadukoB Gynkmuii Buga: y =kx, y =kx + b,y = oY= ax? + bx +



¢,y = x2,y = VX, y = |x| B 3aBucHMoCTH OT 3HAUCHHI KO>((UIHEHTOB; OMICHIBATH CBOACTBA
byHKIHH;

— CTPOUTH M U300pakaTh CXEMATUYECKU T'padUKu KBAAPATHUHBIX (DYHKIIHIA, OMHCHIBATH
CBOICTBA KBaIpaTUYHBIX (DYHKIIHIA 110 UX rpadukam;

— pacmo3HaBaTh KBAJIpaTUUYHYIO (QYHKIHIO 10 (GopMyse, NPUBOIUTH IMPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peaTbHOM KU3HHU, (PU3HKH, TEOMETPHH;

Apudmernyeckasi 1 reoMeTpruuyecKas MpPOrpeccuu;

— pacmo3HaBaTh apHU(PMETHYECKYI0 M TEOMETPHUYECKYI0 MPOrpeCcCHH NpPU Pa3HBIX
crocobax 3agaHus;

— BBINOJIHATH BBIYUCICHHUS C MCIIONIB30BaHUEM (hopMys N-ro wieHa apupMETHUECKOU U
TFEOMETPUYECKOH IPOTPECCUM, CyMMBI IIEPBBIX N YJIECHOB;

— U300paxkaTh YJCHbI 10CIEA0BATEIbHOCTH TOUKAMU Ha KOOPAMHATHOH IJIOCKOCTH;

— pemarb 3aJayd, CBS3aHHBIE C YUCIIOBBIMM IIOCIIEOBATEIBHOCTAMH, B TOM YHUCIIE
3aJjauy U3 pealbHON KU3HHU (C UCTIOIb30BAHNEM KAJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHUH).

Ilpeomemmnsie pe3yromamul yueonoz2o Kypca «I'eomempusny

7 KJIACC

Havanpnbeie nonarus reomerpun. Touka, mpsmas, OTpe3oK, Jgyd. Yroia. Buael yrios.
BeprukanbHsle M CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOYrojbHUK.
[TapaymienpHOCTD U NEPIEHAUKYIIPHOCTD IPSIMBIX.

Cummerpuunble  ¢urypbl. OcHOBHblEe cBOMcTBa oceBod cummerpuu. Ilpumepsr
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKH.

Tpeyronpauk. Beicota, menmana, OMCCEKTpHCa, WX CBOHCTBAa. PaBHOOEIpEHHBIH |
PaBHOCTOPOHHUI TPEYroiabHUKU. HepaBeHCTBO TPEyTrOJbHUKA.

CpoiicTBa W TpHU3HAKK pPaBHOOEIPEHHOTO TpeyrojpbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M NpU3HAKK MapaJlIeNbHbIX NpsAMbIX. CymMma YyIJIoB TpeyrosibHHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpsimoyronbHbI TpeyroabHUK. CBOWCTBO MeAMaHbl MPSMOYTOJBHOIO TPEYrOJbHUKA,
npoBeNEHHOW K runoreHys3e. llpu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMmoyTonbHBIN TPEYroJbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
TeopeMa o 0oJIbIIeM yriie U O0IbIIeH CTOpoHE TpeyronbHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTprueckoe mMecTo TO4YeK. buccekrpuca yriia M CepeJUHHBIA NEPIEHIUKYIAP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb W KpyI, XOpJa M JAMAMETp, MX CBOWcTBa. B3aumMHOEe pacrnosiokeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYKHOCTb, BIIMCaHHas B
yroJ. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yersipéxyronpauku. [lapamienorpamm, €ro mpu3Haku U CBOWCTBA. YacTHBIE cirydan
napajuieJIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), X NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Merton yaBoenust meauansl. LleHTpalibHAs CHMMETPUS.

Teopema ®anmeca uW TeopemMa O TMPOMOPIHOHATBHBIX OTpe3kax. CpenHue JHUHHUHA
TpeyrojbHUKa U Tpanenuu. L{enTp Macc TpeyronbHuKa.

[Togobue TpeyroabHUKOB, K03 duimeHT mogodus. [Ipu3Haku momgo0ust TpeyroJbHUKOB.
[TpumeHneHue no1o0us MU peIIeHNH IPAKTUYECKUX 3ajad.



CroiicTBa miomanei reomerpudeckux ¢uryp. @opmyssl I MIIOMAINA TPEYTOJIbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOILIEHHE TUIOIIAAeH MOJOOHBIX (QUTYD.

Boruncnenue miomaaei TpeyroabHUKOB 1 MHOT'OYTOJIBHUKOB Ha KJIET4aToOl Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHHH TPAKTUYECKUX
3az1ad.

9 (10) KJIACC

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yIJia NPsSMOYIOJbHOrO TpeyrosibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerprueckue GyHkimu yrios B 30°, 45° u 60°.

Brncannble U LIeHTpalibHbIE YIJIbl, YTOJ MEXAY KacaTelbHOW U XOpJOW. YTIIBI MEXKIY
XOopAaMH U CEeKymMMH. BrnucaHHble W ONUCaHHBIE YETHIPEXYTONbHUKU. B3aumHoe
pacnoioxeHue JByX OKpyxHocred. Kacanuwe okpyxkHocted. OOmue kacaTelbHble K JIBYM
OKPYKHOCTSIM.

Cunyc, kocunyc, TaHreHc yriaoB or 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenune TtpeyronbHukOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB. PermieHue
IIPAKTUYECKUX 3aJa4 C UCIO0Ib30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodust. [1og00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npou3BeIEHUN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

BexTtop, nnuHa (MOAyJib) BEKTOpA, COHAIPABICHHBIE BEKTOPbI, MPOTHUBOIIOIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALUM HaJ
BeKTOpaMHu. PaznokeHue BeKTopa 1o JIByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkassipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JJIUH U YTJIOB.

10 (11) KJIACC

JlekapTOBbl KOOpDAMHATHI HA IIJIOCKOCTH. YPaBHEHUS TNPSIMONM U OKPY>KHOCTH B
KOOpJMHATAaX, IEpeceueHre OKPYKHOCTEH U MpsIMbIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYrONBHUKU. [[nvHA OKpykHOCTH. I'pamycHas u paauaHHas mepa
yria, BBIYHCIEHUE IJIMH YT okpyxkHocTel. [Inomans kpyra, cekropa, cerMmeHTa.

JIBIKEHMsI  MJIOCKOCTM W BHYTPEHHHE CHUMMETpuu  Quryp (dJIeMeHTapHble
npencrasienus). [lapamiensHsiii nepenoc. [1oBopor.

Ilpeomemmnuie pesynomamaol yuedonozo Kypca «Bepoamnocms u cmamucmuka»

7 KJIACC

IIpencraBnenue NaHHBIX B BHJE TaOiul, Auarpamm, rpadukoB. 3aroyiHeHHe TaOIull,
YTEHUE U MOCTPOEHHUE AUArpaMM (CTOJIOMKOBBIX (CTONOUATHIX) M KPYroBbIX). UTeHue rpadukon
peasibHBIX TporeccoB. M3Bieuenune mHpopManuu U3 AUarpaMM M TaOIUL, UCIOJb30BaHUE U
UHTEPIpETaIns JaHHBIX.

OmnucarenpHas CTaTUCTHKA: cpefHee apudMeTHIecKoe, MeIMana, pa3mMax, HauOoJIbIlIee 1
HauMeHbIlIee 3HaYeHUs] Ha0opa YUCIIOBBIX aHHBIX. [IpuMeps! ciydaiiHON N3MEHYMBOCTH.

CrnyyaitHblll SKCIIEpUMEHT (OMBIT) U ciay4aiiHoe coObiTue. BeposiTHoCTh M "yacToTa. Poib
MaJIOBEPOATHBIX M MPAKTHUUECKU JIOCTOBEPHBIX COOBITHI B mpupoje u B obmiectBe. MoHeTa U
urpajiabHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepmuHbL Yucino pédep W cymMapHas CTENCHBb
BepmuH. [IpencraBienue o ceszHoctu rpada. Llemu u mukiel. [lytu B rpadax. O6xox rpada
(oimepoB myTh). IlpenacraBnenue o6 opueHTHpoBaHHOM Tpade. Pemenue 3amad ¢ MOMOIIBIO
rpa¢os.

8 KVIACC

[IpencraBnenue AJaHHBIX B BUJIE TaOJIUL, TUarpaMM, rpadukos.



MHOK€eCTBO, 2JIEMEHT MHOXECTBA, MOAMHOXKECTBO. Orepanuuyu HaX MHOKECTBAMHU:
oObeMHEeHNe, IepecedyeHue, pgonoigHeHue. CBOMCTBa omepauuii  HaJ  MHOXECTBAMHU:
IIEPEMECTUTENBHOE,  COYETATEIbHOE, pacCIpelelIuTeIbHOe, BKIoYeHus. lcnosb3oBaHue
rpau4ecKoro MpeacTaBIeHUs] MHOKECTB JUIS ONMCAHMs PEeabHBIX MPOIECCOB U SIBICHUH, PU
peLIeCHUH 3a/1a4.

N3mepenune paccemBaHus AaHHBIX. [ucniepcuss U CTaHAAPTHOE OTKIOHEHHE YHUCIIOBBIX
HaOopoB. JluarpaMma paccenBaHHUs.

DOneMeHTapHbIe COOBITHS cilydaiiHoro ombiTa. CnydvaiiHble coObITHS. BepostHocTu
coObITHil. OMBITEI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU. CiydaifHBI BBIOOD.
CBsi3b ME@XIy MaJlOBEPOATHBIMH M TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMH B HPUPOJE,
00111eCTBE U HAYKE.

9 (10) KJIACC

IIpencraBneHue AaHHBIX B BUJIE TaOJIUL, JUarpaMM, rpadukos.

HepeBo. CBoiicTBa JE€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCAYECH
BEPLIMHBI, CBSI3b MEXKIY YHMCIOM BEpIIMH U uucioMm péodep. IIpaBmiio ymHoxkeHus. Perienue
3ajiau C MOMOIIBIO IpadoB.

IIpotuBononoxusle coObiTusA. Juarpamma Oitnepa. OObeIUHEHHE U IEepeceYeHue
coobiTuil. HecoBmecTHble coObiTHs. DopMysa CIIOKEHUS  BEpOSTHOCTEH.  YcCIOBHas
BepOSATHOCTh. [IpaBmiio ymHokeHusi. HesaBucumble coObiTus. IIpencraBieHue skcrnepuMeHTa
B BUJIE JiepeBa. PelleHne 3a1a4 Ha HaX0KJIEHUE BEPOSITHOCTEHN € IMOMOILBIO JAEPEBA CIy4alHOro
SKCIIEpUMEHTA, AUarpamm JDitepa.

IlepectanoBku u ¢akropuan. Coyeranuss u uucio couetranuid. TpeyronbHuk Ilackans.
Pemenue 3a1a4 ¢ UCmonbp30BaHUEM KOMOMHATOPHKH.

10 (11)KJIACC

[IpencraBnenne qaHHBIX B BUJAE TAaOIUI, AUarpamMmm, rpadukoB, HHTEPIPETALUs JaHHbIX.
Urenue u nocrpoeHue Tadaull, 1uarpamm, rpaguKoB MO PeaJbHbIM JaHHBIM.

I'eomerpuueckasi BepossTHOCTh. CirydaifHbIil BEIOOp TOUKH M3 (UTYpPHI HA IJIOCKOCTH, U3
OTpPE3Ka U U3 IYTH OKPYKHOCTH.

Ucnpiranne. Ycenex u Heynmaya. Cepust ucnblTaHuii a0 mnepBoro ycnexa. Cepus
ucnelTanuii bepuynnu. BepositHocTr coObITHIA B cepun ucnibITaHUi bepHym.

CrnyyaiiHas BeMMYMHA U pacHpelesieHHe BeposTHOCTEH. MareMaTH4eckoe OXUIaHUE U
nuctiepcust. [IpumMepsl MaTeMaTH4eCKOro 0KMIAHMS KAaK TEOPETUYECKOrO0 CPEIHEro 3HA4eHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIaHUE U JTUCIEPCUS CIy4allHOM BEJIMYMHBI «UUCIIO YCIEXOB B
CepHUH UCIBITAaHUN bepHym».

ITonsaTue o 3akoHe OoNbIINX yuces. MI3MepeHne BeposSsTHOCTEN ¢ MOMOIIbIO YacToT. Poib
Y 3HaU€HHE 3aKOHa OOJIBIINX YKCEN B IPUPOJIE U OOIIECTBE.

PabGoueii mporpammoii «MartemaTuka» MpelycMOTPEHbI Cleayromue (opMbl KOHTPOJIA U
OLICHKH JIOCTH)KEHUS TUIAHUPYEMBIX PE3yJIbTaTOB:

MeToabl KOHTPOJISt DopMbl IlepuoanunocTb
KOHTPOJIsA

Bxo/iHble KOHTPOJIbHBIE PAOOTHI KOHTPOJIbHBIE Ipa3B rox
paboThI

TemaTuyeckue MpoBEPOUHBIE pabOTHI [Tucemennas [Tocne n3ydyeHus Temsl
pabota

CamocTosTenbHble pabOThI [Incemennas B teyenun yueGHOTrO
pabota rojga

PyOexHble  (YeTBEpTHBIE WJIM  IOJYTOJOBbIE KOHTPOJIbHBIE 1pa3 B yueTBepTh




KOHTPOJIbHBIE paOOTHI) paboThl
IInceMeHHBIN OIIpoC Tect, oTBETHI HA B Teuenun yuebHoro
BOIIPOCHI rojia
YcrHbIM onpoc YcrHBIM onpoc, B teuenuu yueOHOrO
3a4er. rojia
IIpoBepka goMalrHero 3agaHus YeTHbIT onpoc. B teuenun yue6HOTrO
rojia
KommiekcHast i'ToroBast KOHTpoJibHast paboTta KOHTPOJIbHBIE Ipa3B rox
paboThl
IIpomexyTouHas arrecranus KOHTPOJIbHBIE Ipa3B rox
paboThl
3. Conep:kanue yueOHOTro nmpeamera «MaTteMmaTuka»
5 KJIACC

Hatypanbnble uncna. JleiicTBUs ¢ HaTypalbHBIMU YHUCIAMH

Harnsignas reomerpusi. JInHuu Ha miiockocTu

OOBIKHOBEHHBIE APOOH

Harnsanas reomerpusi. MHOTOyrosibHUKH

Hecaruanbie apoou.

Harnsmaas reomerpus. Tena 1 Gurypsl B mpocTpaHCTBE

O06001IeHre ¥ cUCTeMaTU3aIUs H3YYeHHOTO MaTepHaIa.
Ilpumepnuie 6uobl OeamenbHOCHU 0OYUAIOUWUXCA '
— 00CyXJIeHHE pacCMaTPpUBAEMbIX MTOHATHH, (hOopMyTHUpOBaHHE TIPABIUIT,
— BbIICNICHHE (B COOTBETCTBHMU CO CIIOBECHOM HMHCTPYKIHMEH) U CJIOBECHOE O00O3HAUYCHHE
n300paXEHHBIX OOBEKTOB;
— BBINIOJIHCHKE TpaduuecKuXx padboT (10 CJA0BECHON MHCTPYKIIMHU, 00pasily, 10 aHAJIOTHH U JIp.);
— BBINOJIHEHHUE BBIUMCICHUM B YCTHOM M MMCbMEHHOHN (popMmax;
— COCTaBJICHHE IJIaHa U 00CyXeHue croco0a peleHus 3a1auu;
— obcyxnenue u BbIBoI (hopmyn (popmyssl myTH U Ap.), 3HAUEHUN BXOIALIIUMX B HEE OYKB;
HaXO0XJIeHHE 10 (hopMyIie yKa3aHHBIX JaHHBIX;
— MOCTPOEHHUE JOTUYECKUX LENOYEK MPU TOKA3aTEeIbCTBE U IUAIIOTE.

6 KJIACC

Harypanbnsle yncia

Harnsanas reomerpus. IIpsmelie Ha MII0CKOCTH

Hpobu

Harnsannas reomerpus. CuMmmerpust

Boipaxkenus ¢ OykBamu

Harnsanas reomerpusi. @urypsl Ha IMI0CKOCTH

[TonoxxurenbHbIE U OTPULIATEIbHBIC YHCTIA

[IpencraBienune qaHHBIX

Harnsanas reomerpusi. @urypsl B IpOCTPAHCTBE

O060011eHNEe U cUCTeMaTU3alUs U3YYeHHOT0 MaTepraa
Ilpumepnvle 6uobl OeamenbHocmu 0OYUAIOUUXCA '
— 00bsACHEHHE 3HAYCHUS MOHATHH ((POpMyIUpOBaHHUE ONpEIEICHU);
— JI0Ka3aTeJIbCTBO U ONPOBEPIKEHUE C IIOMOILBIO KOHTPIIPUMEPOB;
— pelieHue TeKCTOBBIX 3aj1au apu(pMETUYECKUMHU crIoco0amu;
— (opMynupoBaHHe MpaBuiI (B paMKax U3y4eHHOT0);
—yteHue (Oppo’MMUECKH U TPAaMMATHUYECKH BEPHOE) MaTEMaTHUECKUX 3aInCeif;




— aHanmM3 TeKCTa 3ajadd, nepeopMynMpoBKa YyCIOBHS, W3BJICUEHUE HEOOXOIUMO
uH(pOpMaIlMK, MOJACIHUPOBAHUE YCIOBHS TPHU TOMOINM BH3YadbHBIX OMOp (CXEM, PUCYHKOB,
pCabHBIX MPEIMETOB);
— IMOCTPOEHUE JIOTHYECKUX LEMOYEK PaCcCyKICHUM;
— KpUTHYECKas OLIEHKA 1 000CHOBaHHE MOJIYYEHHOTO OTBETA, OCYIIECTBICHUE CAMOKOHTPOJIS;
— MPOBEACHUE HECJIOKHBIX HCCIEAOBAaHUI — B paMKaX M3y4eHHOTO (B T.4. C MCIOJIb30BAHUEM
KaJIbKYJIATOPA, KOMIIBIOTEPA);
— ToI00p ¥ MPUBEACHUE TPUMEPOB C OTIOPO HA COLUATHLHO-OBITOBOM OTIBIT.
Coaepxxanue yuyeOHOro npeamera «Ajaredopa»
7 KJIIACC

Yucna v BeluKcIeHNs. PallioOHaIbHBIE YK CIIA

AnrebGpanyeckue BhIPaKCHUS

VYpaBHEHUS U HEPABEHCTBA

Koopaunate! u rpadpuku. yHKIun

O06o0011eHne U cucTeMaTu3alus U3Y4YeHHOT0 MaTepuraia

Ilpumepnuvie 6udvt OeamenbHocmu 0OYUAIOUIUXCA '

— 00BsICHEeHHE 3HaYEHUS MOHATUH (POPMYIMPOBAHUE ONIPEACTICHH);

— JI0Ka3aTeIbCTBO U OMPOBEPIKEHUE C MIOMOIIBI0 KOHTPIIPUMEPOB;

— pelieHre TeKCTOBBIX 3a7a4 apu(PMETUUECKUMHU CII0OCOOaMH;

— ¢opMynupoBaHUe IPaBUII (B paMKax U3y4E€HHOT0);

— yreHue (0pPoIMUIYECKH U rPaMMaTHYECKH BEPHOE) MAaTEMAaTHUECKUX 3aMuCeit;

— aHanM3 TeKcTa 3aJayd, nepeopMynHpoBKa YCIOBHS, H3BICUYEHHE HEOOXOIUMOI
uH(pOpMAIIMK, MOJCIHUPOBAHUE YCIOBHS TPH TOMOINM BH3YadbHBIX OMOP (CXEM, PUCYHKOB,
peabHBIX MPEIMETOB);

— IMOCTPOCHUE JIOTHYECKUX LEMOYEK PaCCYKICHHIA;

— KpHUTHUYECKas OICHKa M OOOCHOBaHHME IIOJyYEHHOTO OTBETa, OCYIIECTBICHUE
CaMOKOHTPOJIS;

— TpOBENEHHE HECIOKHBIX HCCIEAOBAaHMI — B paMKax H3y4eHHOro (B T.4. C
HCTIOJIB30BaHUEM KAIIBKYIISATOPA, KOMITBIOTEPA);

— 110100p U MPUBEIEHNE TPUMEPOB C OMTOPOI HA COLMAIBHO-OBITOBOM OTIBIT.

8 KJIACC

UYucna u Berurcnenus. KBagpaTtHele KOpHU

UYucna u Berancienus. CTENeHb ¢ LEeIbIM 0Ka3aTeIeM

Anrebpanueckue BblpaxkeHus. KBaapatHblil TpéxuieH

Anrebpanueckue BblpakeHus. Anredpandeckas 1poob

O06o0011eHre 1 cucTeMaTH3al|sl H3y4eHHOI0 MaTepuaia

Ilpumepnuie 6udvl deamenvbHoCMU 00YHAIOUUXCA

— 00BsICHEHHE 3HaUEHUS OHATUH (PopMyIMpOBaHUE ONpeeIeHuUlN);

— JI0Ka3aTeJIbCTBO U OMPOBEPIKEHUE C TOMOIIBI0 KOHTPIIPUMEPOB;

— pelIeHre TeKCTOBBIX 3ajjad apu(PMETUUECKUMHU CIIOCOOaMU;

— ¢opMynupoBaHUEe MPaBUII (B paMKax U3y4E€HHOT0);

— yreHue (0pPoINUYECcKH U rPaMMaTHYECKH BEPHOE) MaTEMaTHUECKUX 3aluCel;

— aHalIM3 TeKcTa 3aJayu, nepeopMynupoBKa YCIOBHUS, H3BJIEUEHHUE HEOOXOIUMOM
uH(pOpMallii, MOJEIUPOBAHUE YCIOBHS IPHU MOMOILM BH3YaJbHBIX OMOP (CXEM, PUCYHKOB,
peaNbHBIX MPEMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYkKICHUM;

— KpHUTUYECKas OIeHKa M OOOCHOBaHHE IIOJIyYeHHOIO OTBETa, OCYIIECTBICHUE
CaMOKOHTPOJIS;



— TMPOBEJIEHUE HECIOXKHBIX HCCIEIOBAaHUM — B paMKax H3YYeHHOro (B T.4. C
MCIIOJIb30BAaHUEM KaJIbKYJIATOPA, KOMIIBIOTEPA);

— oa00p U MPUBEACHUE IPUMEPOB C OTIOPON HA COLUATBHO-OBITOBOM OTIBIT.

9 (10)KJIACC
YpaBHeHus U HepaBeHCTBa. KBagpaTHble ypaBHEeHUs
VYpaBHeHus u HepaBeHCcTBa. CHCTEMBI YpaBHEHUN
YpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa
@yHk1MU. OCHOBHBIE OHSTHS
Oynkuuu. Yncnossle GyHKIUN
O060011IeHne U cUCTeMaTU3alUs U3YYeHHOT0 MaTepraa

Ilpumepnvie euodvt deamenvHocmu 00y4arOUUXCA .

— 00BsICHEHHE 3HAYCHUS TIOHATHH ((POopMyIMpOBaHUE ONIPEICTICHUN);

— JI0Ka3aTeJIbCTBO U OMPOBEPIKEHUE C IOMOUIBI0 KOHTPIIPUMEPOB;

— pelIeHre TeKCTOBBIX 3aj1ad apu(PMETUUECKUMU CIIOCOOaMH;

— ¢opMyaupoBaHUE PAaBUII (B paMKaxX U3y4E€HHOTO);

— yreHue (0pPoIMUIECKH U TPaMMaTHYECKH BEPHOE) MAaTEMaTHUECKUX 3aMuCei;

— aHainM3 TeKcTa 3aJayu, nepeopMynHpoBKa YCIOBHS, H3BICUYEHHE HEOOXOIMMOI
uH(pOpMallK, MOJEIHPOBAHUE YCIOBHS NpPHU MOMOIIM BH3YaJbHBIX OMOP (CXEM, PUCYHKOB,
peaNbHBIX MPEIMETOB);

— OCTPOEHUE JIOTUYECKUX 1IEMOYEK PACCYKICHU;

— KpUTHYECKas OIlIeHKa M OOOCHOBAaHHE IIOJIYYEHHOTO OTBETa, OCYIIECTBICHHE
CaMOKOHTPOJIS;

— IMIPOBEJICHUE HECIOXKHBIX HCCIEJOBAHUM — B paMKaXx H3y4eHHOro (B T.4. C
MCIIOJIb30BaHUEM KaJIbKYJIATOPA, KOMIIBIOTEPA);

— oa00p ¥ MPHUBEICHUE IPUMEPOB C OTIOPOW HA COLUATHHO-OBITOBOM OTIBIT.

10 (11) KJIACC
Uucna v BeruncneHus. J{eficTBUTENIbHBIE YU CIIA
VYpaBHEHHsI U HEpABEHCTBA. Y pABHEHMS C OJJHOM MEPEMEHHON
VYpaBHenus u HepaBeHcTBA. CHCTEMBbl ypaBHEHUN
VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA
OyHKIUU
YucnoBsle OCIE10BATEIBHOCTH
IToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIMSI H3YYEHHOI'0 MaTepHrasa

Ilpumepnuvie 6udvt deamenbnocmu 0OyUAIOUUXCA '

— 00bsICHEHHE 3HAUEHUs MOHATUH (POpMyIupOoBaHUE ONpeaeIeHU);

— JI0Ka3aTeJIbCTBO U ONPOBEPIKEHUE C IOMOIIBI0 KOHTPIIPUMEPOB;

— pelleHre TeKCTOBBIX 3a7a4 apu(pMETHIECKUMHU CIIOcO0aMH;

— (opmynupoBaHue MpaBuUil (B paMKax U3y4eHHOT0);

— yTeHue (opdodrnuyecky ¥ TpaMMaTHYECKH BEPHOE) MaTeMaTHYECKUX 3aIUCei;

— aHaNU3 TEeKCTa 3aJayM, Mepe@opMyMpOBKA YCIOBHs, W3BJIECUEHHE HEOOXOAUMON
UHpOpPMALIUU, MOJETUPOBAHUE YCIOBHUS IPH TOMOILIM BHU3YalbHBIX OMOpP (CXEM, PHCYHKOB,
pEaNbHBIX MPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOYEK PACCYXKICHUI;

— KpUTHYECKas OIlleHKa M OOOCHOBAaHHE IIOJIyYE€HHOTO OTBETa, OCYIIECTBICHHE
CaMOKOHTPOJIS;

— TMPOBEJIEHUE HECIOXKHBIX HCCIEJOBAHUM — B paMKaX H3ydeHHOro (B T.4. C
HCIIOJIb30BaHUEM KaJIbKYJIATOPa, KOMIIBIOTEPA);

— 0100p U MPUBEICHNE TPUMEPOB C OMTOPOI Ha COIMAIBHO-OBITOBOM OTIBIT.



Conep:xanue yyeoHoro npeamera «I'eomerpusn»
7 KJIACC
[Ipocreiime reomeTpuueckue GUrypsl 1 UX CBOICTBA.
N3mepenue reoMeTpu4ecKux BEIUYHH
TpeyroapHUKN
[TapannenpHble MpsiMble, CyMMa yIJIOB TPEYrOJIbHUKA
OxpyHOCTb U Kpyr. ['eoMeTprueckne nocTpoeHus
O06o01IeHne 1 cucTeMaTU3aIMs U3Y4eHHOT0 MaTepraa
Ilpumepnvie 6uodvt deamenvHocmu 00y4arOUUXCA
— KOMMEHTHPOBaHUE (pa3bsiCHEHNE) 3HAUCHHsI OCBAaMBAEMbIX OHATHI; (hopMyarpoBanue
ONPEACIICHUN;
— u3o0pakeHHWe M paclo3HaBaHHE H3y4aeMbIX (UTYp Ha 4YepTekKax; pelleHHe 3ajad,
CBSI3aHHBIX C TUMH (pUrypamu;
— ¢opMyIUPOBKA U JJOKA3aTEIbCTBO TEOPEM;
— peuieHue 3aJad B COOTBETCTBUU C COJEPKAHUEM OCBAMBAEMBIX TEMaTUYECKHX
pa3zienos.

8 KVIACC
YeThIpEXYroJIbHUKU
Teopema daneca u Teopema 0 MPONOPILHMOHAIBHBIX OTPE3Kax, M0100HbIE
TPEYrOJIbHUKU

[Tnomans. HaxoxaeHnue miomniaieii TpeyroibHUKOB U MHOTOYTOJIBHBIX (QUTYP.
[Tnomaau nomgo6HBIX GUryp
Teopema [Iudaropa n Havana TPUrOHOMETPUHU
O0600111eHrE U cHCTEMaTU3allks U3YYEHHOTO MaTepuania
Ilpumepnuie 6udvl deamenbHOCMU 00OYUAIOUUXCA
— KOMMEHTHpOBaHUE (pa3bsICHEHNE) 3HAUEHUS] OCBAaMBAEMBbIX TIOHATHI; (hopMyIrpoBaHue
ONpEeACIICHUN;
— M300pakeHNe U Paclio3HaBaHKUE U3y4aeMbIX (DUTYp Ha YepTexKax;
— (opMyIMpoOBKa U TOKA3aTEIBCTBO TEOPEM;
— pemieHue 3ajgad B COOTBETCTBUU C COIEPKAHMEM OCBAaMBAEMBIX TEMaTHYECKHX
pa3aenos.
9 (10) KJIACC
VYTisl B OKpYXKHOCTH. BrincanHble u onucaHHble 4YeThIpexyroibHUKU. KacaTenbHble K
okpyxHocTH. Kacanue okpyxHocteit
Tpuronomerpusi. Teopembl KOCHHYCOB U CUHYCOB. PelieHue TpeyrojJbHUKOB
ITpeoOpa3oBanue nogodus. Merpuueckre COOTHOIIEHUS B OKPYKHOCTH
Bexkropsl
O06o011eHre 1 cucTeMaTH3alMsl H3y4eHHOI0 MaTepuaa
Ilpumepnuvie 6udvt deamenbnocmu 0OyUAIOUUXCA '
— (opmynupoBaHue ONpeAEICHNI 1 WLTIOCTPUPOBAHNE OCBANBAEMBIX MOHITUH;
— (opMyUpOBKa U J10KA3aTEIBCTBO TEOPEM;
— BBIBeZIeHUE (popmyIT;
— pelleHHe TI'eOMETPUYECKUX 3aJad B COOTBETCTBHHM C COJEpKAaHHUEM OCBaMBAEMBIX
TEMAaTUIECKUX Pa3/IeIIOB.
10 (11)KJIACC
JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
[IpaBusIbHBIE MHOTOYTOJIBHUKH. J7TMHA OKPYXHOCTH M TUTOIIAAb Kpyra. Beranucienne
Iomaaei



JBMKEeHUS MIIOCKOCTH
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS H3YYEHHOI'0 MaTepHrasa
Ilpumepnuie 6udvl deamenbHOCMU 00YUAIOUWUXCA
— opMynUpOBaHUE ONPEACTICHU;
— (opMyIupOBKa U T0KA3aTEIBCTBO TEOPEM;
— BBIBEJIeHUE (OPMYIT U X UCTIOJIB30BAHUE JIJISl BEIYUCIICHUN;
— n300paXeHWEe U Paclo3HaBaHUE HA PUCYHKAX MPU3MBI, Mapajuiesenunena, IInHIpa,
miapa u Jip.;
— peuleHHe TeOMETPUYECKHX 3aJad B COOTBETCTBUU C COJEPKAHUEM OCBaMBAEMBbIX
TEMaTHUYECKHUX Pa3/IEIIOB.
Conep:xxanue yueOHOro npeamera «BeposiTHOCTb M CTATHCTHKA)
7 KJIACC
[IpencraBnenue JaHHBIX
OnucarenpHasi CTATUCTUKA
CiyyaliHasi ”3BMEHYMBOCTD
Beenenue B Teoputo rpadoB
BeposiTHOCTB 1 yacToTa Clly4aifHOTO COOBITHUS
O060061IeHre U cucTeMaTU3alus U3Y4eHHOTO MaTepuaa
Ilpumepnuvie 6uobt deamenbHocmu 0OYUAIOUIUXCA '
— KOMMEHTHPOBAHHE MPEACTOSIINX ACUCTBUML;
— U3BJIeUYeHrEe HHGOPMAIUU/JaHHbIX;
— opMynupOBaHUE IIEMOYEK JOTMUECKUX PACCYKICHHIM.

8 KJIACC
IToBTOpeHune
OnucarenpHas cTaTUCcTUKA. PaccenBaHue 1aHHBIX
MHoxecTBa

BeposiTHOCTB cityuaiiHOTO COOBITHUS
O0600111eHrE U cUCTEMaTU3allks U3YYEHHOT0 MaTepuana
Ilpumepnuie 6udvl deamenvbHoCmMU 00YYAIOUUXCA
— KOMMEHTHPOBAHUE MPEACTOSIIUX AEHCTBUM;
— U3BJIeYeHNE UH(POPMALIUU/JaHHbIX;
— (popMynUpPOBaHUE LIEMOYEK JOTMUECKUX PACCyKICHUH.
9 (10) KJIACC
IToBTOpEeHHE
Beenenue B Teoputo rpagos
Cayyaiinble COOBITHS
DneMeHTbl KOMOMHATOPUKU
O06o011eHre 1 cucTeMaTH3alMsl H3y4eHHOI0 MaTepuaa
Ilpumepnuvie 6uodvl OeamenvbHocmu 00y4AIOUUXCA
— KOMMEHTHPOBAHHE NPEACTOSIINX AEHCTBUM;
— U3BJIEYCHUE HH(DOPMAIIH/TaHHBIX;
— (opmynupoBaHHE LEMOYEK JJOTHUECKUX PACcCyKIACHUH.
10 (11) KJIACC
[ToBTOpEeHue
I'eomeTpuueckas BEpOATHOCTh
Ucnbiranus bepnyinu
CityyaliHasi BeTUYrMHA
O06006111eHre U cUCTeMaTU3allks U3YYeHHOTO MaTepuana



Ilpumepnuie 6uodvl deamenvHocmu 00yUarOWUXCA

— KOMMEHTHPOBAHUE IIPEACTOSAIUX IEUCTBUM;

— U3BJICYCHUE HH(DOPMAIIH/TaHHBIX;

— (opmynupoBaHHEe HENOYEK JJOTHIECKUX PACCYKICHHMA.

1. Onucanue yueOHO-MeTOAMYECKOT0 H MATEPHAIBLHO-TEXHHUYECKOI0 00ecreyeHust

00pa3oBaTeJIbHOM 1eATeJIbHOCTH

YyebHo- 1. Marematuka. Yueb. misi 5 KI. 00meo0pa3oBaT.yupekacHHH/
METOIMYECKOE H.S.Bunenkun, B.1. XKoxos, A.C. Yecnokos, C.U.11Bapudypa
obecredeHe 2. Marematuka. Yueb. mus 6 k1. oOmieoOpa3oBar. yuapexacHun/
H.5.Bunenkun, B.1. )Koxos, A.C. UecHOKOB,
3. Anrebpa. VYueb.una 7 ki1 o0meoOpa3oBaTen. yupeKIACHHI/
10.H.MaxkapsriueB, H.I'Munmtok. K.JM.Hemkos, C.b.CyBopoBa, moj
pen. C.A.TensikoBckoro
4. Anrebpa. Yueb.mmst 8 i oOmieoOpa3oBaren. YUpeKICHHIA/
I0.H.MakapsiueB, H.I'Munntok. K.M.Hemxkos, C.b.CyBopoBa, mnojg
pen. C.A.TensakoBckoro
5. Aumrebpa. YueOG.ansa 9 xi. oOmeoOpasoBaren. yupexaeHUit/
I0.H.MakapsiueB, H.I'Munntok. K.M.Hemxkos, C.b.CyBopoBa, mnoj
pen. C.A.TensakoBckoro
6. ['eometpus. YuebHuk mia 7-9 k. obmeoOpa3oBaT. yupexaeHuit /
A.B. Tloropenos, M., [Ipocsenienune
Matemartuka. BeposTHOCTh U cTatucTuKa. 7-9 kiaaccsl. YueOHuK. B 2-x
gactax. PI'OC. Asrop: Beiconkuii, feHko.
TexHuueckue Kommbrorep, mpoexTop.

cpeacrBa O6y‘leHI/IH

LIOP u 50P Poccuiickas snextponnas mkona (POL) — https://resh.edu.rul/,
ouommoreka [IOC
Harnsanocts Kaprouku, popMyiibl, TUAAKTHUECKUI MaTepual.
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TemaTu4yeckoe NuIaHNpoOBaHue y4eOHOro npeamera «MaremaTukay, 5 Kjace

Oo01ree koaugecTBo YacoB — 170 yacos.

Bo3MoxHOCTB
UCIIOJIb30BaHUs
Ne Kozn- 10 TeMe
Temarnueckue 010KH,
YPOK . BO Copneprxanue (TemMa ypoka) OCHOBHBIE BU/IbI IEATEILHOCTH 00Y4aIOLINXCS ANEKTPOHHBIX
a3JeJIbl
a P 4acoB (1 poBBIX)
o0OpasoBarenbH
BIX PECYPCOB
1-43 | HarypanbHble uncia. 43u | llecsaTuanas cucrema | B meyenue yuebno2o 200a: OHUMATh, IPUMEHATH B CAMOCTOSATEILHON POI,
JleiicTBust ¢ CUHCJICHMS. Psin | peun, BocripuHUMATH (CIIyXO3PUTEIBHO W/UJIHM HA CIIYX C YYETOM YPOBHS Tpenuposouynoe
HaTypaJlbHbIMH HaTypaJabHbIX YUCEJl. | CIIyXOPEUYEBOr0 pa3BUTHsA OOY4YaIOLIUMXCS) W JOCTATOYHO BHATHO U 3aZanue
“ucramu. HarypanbHbiii psin. UHCIO | €CTECTBEHHO BOCIPOM3BOAUTL TEMATHUECKYK0 M TepMuHonormueckyro | «COOTBETCTBHE
0. HarypanbpHble uucia Ha | JIGKCHKY, a TAaK)XX€ JIEKCHUKY IO OpraHu3alMu y4yeOHOH IesTENbHOCTH. MEKAY
KOOPAMHATHOU npsmMoi. | BemonHate  ¢oneTnueckyro 3apsnaky. lcnonb3oBarh  JaKTUIIBHYIO MHOKHUTCIAMHI 1
Ha3BaHUSMHU
CpaBHeHue, OKpyrjieHue | (YCTHO-AAKTWIBHYIO pE€Yb) B KauecTBE BCIOMOIATEIbHOIO CpEACTBa U
HaTypaJIbHbIX YHCEI 00ILIeHHMS.
A . po Soii VeebHod . (bU3UIECKUX
pudmerndeckue aecTBus | [lo okonuanuu Kkaxcoou yuebHou yemeepmu: BOCIIPUHUMATh Ha CIyX U PN
C HATYpaNbHBIMH YHCIAMH. | BOCHPOU3BOMUTE TEMATHYECKYIO M TEPMUHONOIMYCCKYIO JICKCHKY | oo oo
CBoiicTBa HYIIs npu | YICOHOH NMCHHMIUIMHBI, a TaKKe JCKCHKY [0 OPraHW3aluu y4eOHOHU LIOK
CIIOKCHUH W yMHOXeHuH, | ACATCIBHOCTH. https://m.edsoo.r
CBOCTBA  CAMHWIEI  TpH UYuratp, 3anMCchIBaTh, CPAaBHUBATH HATypajbHBIE UWCIA; MpeularaTb U u/7f4131ce
YMHOXEHHH o0cyXJaTh crocoObl YIOPSAOYMBAHUS YHCET.
' N300pakaTh KOOpPAMHATHYIO NpPSIMYI0, OTMEYaTh YHCIa TOYKAMH Ha
IIepemecturenpHoe 151 . o
. KOOPJIMHATHON NPAMOM, HAXOIUTh KOOPJAUHATHI TOUKH.
COUETATEIbHOE  CBOMCTBa .
HccnenoBaTh cBOMCTBA HaTypalabHOTO psna, unucen 0 u 1 npu cnoxeHuu
CIOXKEHUS W YMHONKCHUA, | ;i yniposxcermm.
e HMcrnons30Barh MPaBUIIO OKPYTIICHUS HATYPAIbHBIX YHCEIL.
CBOUCTBO yMHOXKCHMA. BoinonuaATe apudmernueckue AEMCTBHUS C HaTypalbHBIMU YHCIAMHU,
Henurenn u KPATHBIC | BHIYMCHATh 3HAYEHUS YHCIOBBIX BBIPAKEHHH €O ckoOkamMu u 0e3

YHUCIIA, Pa3JIOKEHUE YHCIIa
Ha MHOXUTenHu. Jlenenue c
ocratkoM.  [Ipocteie m
COCTaBHBIE qucna.
[Ipu3nakm nenumoctu Ha 2,

CKOOOK.

3anuchiBaTh IMPOU3BEJIEHUE B BUAE CTENEHU, YMUTaTh CTEIECHH,
WCIIOIh30BaTh TEPMHUHOJIOTHIO (OCHOBAaHME, TOKA3aTelb), BBIYHCIIATH
3HA4YCHMS CTECIICHEN.

BBINONMHATE NPUKHIKY M OLEHKY 3HAYEHHWM YHCIOBBIX BBIPAXKECHUH,



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

5, 10, 3, 9.
YucaoBwie BBIPAXKCHHUS;
Mopsi 0K JICUCTBUIA.
Pemenne TeKCTOBBIX 3a1a4
Ha Bce apuMeTUIECKHIE
JeHCTBHS, HA JBIKCHHUE U

npeaiaraTh U NIPUMEHSTh MPUEMBI IPOBEPKU BHIYUCIICHHIA.

Hcnonbs30BaTh npu BBIUMCICHUSAX MEPEMECTUTEIBHOE U COUYETATEIHbHOE
CBOMCTBA CIIOKEHHUSI M YMHOXEHHS, pPaclpeAeNuTeIbHOE CBOMCTBO
YMHOXEHHUS; (OPMYIUPOBATh U MPUMEHSTH MpaBuia MpeodpazoBaHUs
YHUCJIOBBIX BBIPAKEHUI Ha OCHOBE CBOMCTB apr(PMETHUECKUX JICHCTBUM.

MOKYIIKH.

44- | HarnagHas 129 | Touka, mnpsMas, OTpe3oK, | Pacmo3HaBaTh Ha 4YepTexkax, pPHUCYHKaX, OMNHCHIBATh, HCIOJb3Ys POIII,

95 | reomerpus. Jlunuu Ha ay4. Jlomanas. M3MepeHWe | TEPMUHOIOTUIO, ¥ H300paXkaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: | TPEHUPOBOUHOE

IJIOCKOCTH JUTUHBI OTpe3Ka, | TOUKY, IPSAMYIO, OTPE30K, JIyd, YIoJl, JJOMaHyl0, OKPYKHOCTb. 3a7laHnec

METPUYECKHE e/MHALB! | PacriosHaBaTh, NPUBOAWT NPUMEPHl OOBEKTOB peanbHoro Mmupa, | «COOTBETCTBHE
WU3MEPEHUS JUIMHBI. | UMEIOIIUX (QOopMy U3YyYEHHBIX (GUTYp, OLIEHMBATh WX JHHEHHbBIE MOKLY
OKpy’>KHOCTb U KpYT. pa3Mepsl. MHOMKUTCIAMH 1
[IpakTuueckas pabota | Mcnonp3oBaTh JIMHEHKY M TPAHCHOPTHP KaK HWHCTPYMEHTHI st HasBaHHUAMH
«IloctpoeHne  y3opa U3 | IOCTPOCHUS U M3MEPEHUS: U3MEPSTHh JJIMHY OTpPE3Ka, BEIMYHMHY YIJIa; @Hzii}ézgnx
OKPYKHOCTEN». CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YIrOJ, 3aJaHHOM BEIWYMHBI; R —
VYron. IlpAMOMN, OCTpBIH, | OTKJIAABIBaTh LUPKYJIEM paBHBIE OTPE3KH, CTPOUTb OKPYKHOCTh
TYynoM ¥ pa3sBEPHYTHIN | 3aJaHHOTO pajHyca.
yribl. I3mMepenue yrios. N300paxkaTh KOHQUIYpallUM TE€OMETPUYECKUX (UTyp U3 OTPE3KOB,
[IpakTnueckas paboTa | OKpy)KHOCTEH, MX YacTel Ha HEJIMHOBAaHHOM M KJeT4aroil Oymare;

«IlocTtpoenue yrioBy.

npejJiaraTh, CHOCOOBI,
IIOCTPOEHHS.

Pacno3znaBate ¥ M300pa’kaTh Ha HEJIMHOBAHHOM M KIeT4aToil Oymare
MIPSIMOM, OCTPBIN, TYIIOU, pa3BEPHYTHIN YIJIBI; CPABHUBATH YIJIBI.
BbIuucnaTe AJIMHBL OTPE3KOB, JIOMAHBIX.

IToHuMaTh U UCHONB30BaTh IIPU PELICHUU 3a1ad 3aBUCUMOCTH MEXKIY
€AUHULAMU  METPUYECKOM  CHCTeMBI  MEp;  3HAKOMHUTBCS  C
HEMETPUYECKUMH CUCTEMaMU MeEp; BbIpaXkaTb [UIMHY B PAa3JIMYHbBIX
eAMHULAX U3MEPEHUS.

HccnenoBath  QUrypsl
pECypCHI.

OIIKChIBAThH nu 06CY)KI[3TI) AJITOPUTMBI

U KOH(Urypaluu, HCHONIB3ys UU(POBbIE
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OOBIKHOBEHHBIE
apobu

48y

Hpo6s.  IlpaBunbHBIE W
HEeIMpaBUIbHbBIE Ipoou.
OcHOBHOE CBOWCTBO JIpOOH.
CpaBHeHME TpOOEid.

CloxeHHe ¥  BBIYUTAHHE
OOBIKHOBEHHBIX TpoOei.
CwMerangas JIpo0Bb.
VYMHOXEHHE W [OeJIEHUE
OOBIKHOBEHHBIX Ipo0eit;

B3aUMHO-O0paTHBIC JIPOOH.
Perienne TexkcToBBIX 3ajad,

coJieprKaIInx poou.
OcHOBHBIE  3a/layd  Ha
Ipoowu.

[Ipumenenne OykB  mJid
3alUCH  MAaTeMaTHUYeCKHX
BBIPAKCHUI u
MPEJIOKEHU .

MopenupoBaTte B rpaduyeckod, MpeaAMEeTHOW QopMe, ¢ MOMOIIbIO
KOMITbIOTEpA TIOHATHUA M CBOMCTBA, CBSI3aHHBIE C OOBIKHOBEHHOI
JPOOBIO.

Uurath M 3aMuChIBaTh, CPABHUBATh OOBIKHOBEHHBIE IPOOH, Mpejiarath,
000CHOBBIBATh U 00CYXIAaTh CIIOCOOBI YIIOPSAI0OYUBAHUS APOOCH.
N306paxkaTh OOBIKHOBEHHBIE JApoOM TOYKAMU Ha KOOPAMHATHOM
MpSIMOM; HCMOJb30BaTh KOOPJAMHATHYIO MPAMYI [UIsl CpaBHEHHS
TpoOei.

®opMmyIHpoBaTh, 3alUCHIBATH C MOMOIIBI0 OYKB OCHOBHOE CBOMICTBO
OOBIKHOBEHHON JIpOoOH; HCIOIB30BaTh OCHOBHOE CBOWCTBO ApOOU s
COKpaleHHs Apo0eit 1 MpuBeAeHHs IpoOU K HOBOMY 3HAMEHATEINIO.
[IpencraBnsaTe cMmeraHHyo apoOb B BUAEC HEMPABWIBHOW U BBIICISTH
LIETYI0 YacTh YMCIIa U3 HEMIPABUIILHON APOOH.

BeimonHATe apudMeTHuecKue ACUCTBHS ¢ OOBIKHOBEHHBIMH JPOOSMU;
MIPUMEHSITh CBOMCTBA apu(PMETUUSCKUX ACUCTBHUU JIJIS PAIlOHATH3AIIH
BBIYMCIICHHI.

BrInoaHATh NPUKHUIIKY U OLIEHKY pe3yJbTaTa BHIYMCIICHH; IIpeaiaraTh
Y TIPUMEHATH MPUEMBI TIPOBEPKH BBIUMCIICHUH.

[IpoBoaUTH WCCIENOBAaHMS CBOMCTB JpoOE€H, ONMUpasch Ha YHCIIOBBIE
AKCTIIEPUMEHTHI (B TOM YHUCJIE C TIOMOIIBI0 KOMITBIOTEPA).

Pacrio3naBaTh WCTHHHBIE ¥ JIOKHBIE BBICKA3bIBAHHS O JPOOSX,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U
OTPHUILIAHUS BBICKA3bIBAHUM.

Pemath TekcTOBBIE 3a/1auH, coAepxKaiirie ApoOHbIE TaHHBIE, U 3a7a4d Ha
HaxO0XJICHHE 4YacTH ILEJIOr0 M UEJNOro MO €ro 4YacTH; BBISBIATH HUX
CXOJICTBA U pa3auyusl.

MopenupoBaTh X0/ peUICHUs 33Jaud C MOMOIIbIO PUCYHKA, CXEMBI,
TaOIHUIIBI.

[IpuBomuTh, pa3dupaTh, OLIEHWBATH pa3JIUYHbIC pEIICHHS, 3aMUCH
pelIeHui TEKCTOBBIX 3aau.

Kputnueckn ouieHMBaTh MONYYEHHBIM peE3yJabTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, MPOBEPsiE OTBET Ha COOTBETCTBUE YCIIOBUIO, HAXOAMTH
OIIUOKH.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS apUPMETHKH.

PO1II,
TpeHupoBoYHOE
3aJlaHue
«COoOTBETCTBUE
MEXIY
MHOKUTEIISIMU
Ha3BaHUSIMU
€ IMHHII
(hU3UIECKUX
BEJTMYMH
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Harnagnas
FE€OMETpHS.
MHOroyrojabHUKH

104

MHOroyroiabHUKH.
YeThIpEXYyTroyibHUK,
MPSIMOYTOJIbHUK, KBaApaT.
[IpakTuueckas pabora
«ITocTpoenue
MPSIMOYTOJIbHUKA c
3aJlaHHBIMM CTOPOHAaMHU Ha
HEJIMHOBAaHHOM Oymarey.

TpeyroiabHUK.

[Inomans u  nepumerp
IIPSIMO- YrOJIbHHKA U
MHOT'OYT'OJIbHUKOB,
COCTAaBJICHHBIX u3
MPSIMOYT OJIbHUKOB,
€IMHUILIBI U3MEPEHUS
ILIOIAU. [Iepumerp

MHOT'0- YTOJIbHUKA.

OnuceiBaTh, MCHOIB3YS] TEPMHUHOJOTHIO, H300pakaTh C IOMOIIBIO
4epTEXKHBIX HMHCTPYMEHTOB M OT PYyKH, MOJAEIUPOBaTH U3 Oymaru

MHOTOYTOJIbHUKH.
[IpuBoauTe mpHUMeEpbl OOBEKTOB PEAIBHOTO MHpPA, UMEHIIUX (Gopmy
MHOTOYTOJIbHUKA,  HPSAMOYIOJIbHHMKA,  KBajapara,  TpeyroJIbHUKa,
OLIEHUBATh UX JMHEHHBIE pa3MephbI.

Boruucnars: HepumMeTp TPEYroJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKA; TUIOLIA/lb IPSIMOYTOJIbHUKA, KBapaTa

N300paxaTh  OCTpOYTOJIbHBIE, NPSIMOYTOJIbHBIE U  TYINOYTOJbHbIE
TPEYroJbHUKU.

Crpoutb Ha HEJIMHOBAaHHOW W KJIeTyaToM Oymare KBaapaT W
IpsAMOYT'OJIbHHUK C 3aJaHHBIMU JJIMHAMHA CTOPOH.

HccnenoBate  cBOWCTBA  NpPAMOYIOJbHHKA,  KBaApara  IyTEM

SKCIIEPUMEHTA, HAOII0CHHSI, U3MEPEHUS], MOIECITUPOBAaHNUs; CPABHUBATD
CBOMCTBA KBaJpaTa U IIPSIMO- YIOJIbHHKA.
KoHcTpynpoBate MaTeMaTHyecKue NPEMJIOKEHUS C MOMOIIBIO CBS30K

«HEKOTOPBII», «Io0ok». Pacrmo3HaBath WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUA O MHOTOYIOJIbHUKAX, IPUBOJWTH IPHUMEPHl U
KOHTPIIPUMEDBI.

HccnenoBaTh 3aBUCUMOCTD IUIOINAAM KBAaJpaTa OT JUIMHBI €0 CTOPOHBI.
Hcnonb30BaTh CBOMCTBA KBaJpaTHOM CETKH JUIsl MOCTPOEHUS QUIyp;
pa3buBaTh MPSAMOYTOJBHUK Ha KBaJpaThl, TPEYTrOJbHUKU; COCTABIATH
¢Gurypsl U3 KBaJpaToB U MPSMOYTOJBHUKOB U HAaXOAMUTh MX IUIOIIAIb,
pa3buBath (UTYpbl HAa NMPSMOYTOJbHUKU M KBAJApaThl U HAXOIUTh HMX
IJI0IIA/b.

BelpakaTp BENMYMHY IUIOIIAAU B PA3IMUHBIX €OUHULAX H3MEPEHHUS
METPUUYECKON CHCTEMBI MEp, IOHMMATh U HCIOJIB30BATh 3aBUCUMOCTH
MEX1y METPUYECKUMH €IMHULIAMHU U3MEPEHNUS TUIOLIA/IH.

3HAKOMUTBCA C INPUMEPAMU NPHUMEHEHUS IUIOIAA U TIEpUMETpa B
MPaKTUYECKUX CHUTyauMsx. Pemars 3agaud W3 peaJbHOM KU3HW,
npeJularath 1 00CyKIaTh pa3lIndHble CIOCOOBI peLIeHUs 3ajay.

PO1II,
TpeHupoBoYHOE
3aJlaHue
«COoOTBETCTBUE
MEXIY
MHOKUTEIISIMU
Ha3BaHUSIMU
€ IMHHII
(hU3UIECKUX
BEJTMYMH
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JlecsaTuunble ApoOu

38u

JlecsTnuHas 3amuch APOOCH.
CpaBHeHME JIECATUYHBIX
TpoOei.

JecTBus ¢ JIeCATUYHBIMU
JIPOOSMH. OkpyriieHue
JECATUYHBIX JPOOEH.
Perienne TeKCTOBBIX 3aaady,
coJiep KaIIux Jpo0H.
OcHOBHBIE 3aJa4u Ha
IpooH.

[IpencraBiasaTh NecATUYHYIO ApoOb B BUIE OOBIKHOBEHHOW, YHUTaTh U
3alMchiBaTh,  CpaBHUBATh  JIECATUYHBIE  OpoOM,  Mpensararh,
00OCHOBBIBaTh M OOCYXJAaTh CIOCOOBI YIOPSIOYMBAHUS JIECATUUHBIX
TpoOei.

N306paxaTh necaTUYHbIE IPOOU TOUYKaMU Ha KOOPJAUHATHOM MPSIMO.
BoIsBISATH CXOACTBA M pa3auyuMsl MpaBuil apuMeTHYeCKUX NEHCTBUI C
HaTypaJIbHBIMU YHCIAMH U JECITUUHBIMU IPOOSMU, OOBICHATD UX.
BoinonusaTe apudmernyeckue IEUCTBUS C JAECATUYHBIMU APOOSIMH;
BBIITOJIHATh IPUKUIKY U OLIEHKY Pe3yJIbTaTa BEIYMCICHUMN.

[IpumeHsTH cBOKCTBA apUPMETUUECKUX NCUCTBUIN AJIs pallMOHATH3AINH
BBIYMCIICHHH.

[IpuMeHATH MPaBUIIO OKPYTIICHUS IECATUYHBIX IPOOEH.

[IpoBoauTh MCCHENOBAHUS CBOWMCTB JECATUYHBIX IpoOEH, ONMupasch Ha
YUCJIOBBIE JKCHEPUMEHTHI (B TOM YHCJE C TMOMOIIBIO KOMIIBIOTEPA),
BBIJIBUTATh THUIOTE3bI U IPUBOAUTH UX OOOCHOBAHMSI.

Pacrio3naBaTh WCTHHHBIE W JIOXKHBIC BBICKA3bIBaHUS O JpOOsX,
MPUBOJIUTh MPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUSA U
OTPHULAHUS BHICKA3bIBAHU .

Pemate TekcTOBBIE 3a/mauu, cojep)Kalue IpoOHbIE JaHHBIE, W Ha
HAXO0XJEHUE YaCTH IEJOr0 W UEJIOr0 MO €ro YacTH; BBIABIATH HX
CXOJICTBA U Pa3JINYHs.

MoaenupoBarh X0/ PELICHHUS 3aJa4d C MOMOINBI) PHUCYHKA, CXEMBbI,
tabnuuel. [IpuBonuTh, pa3dupaTh, OIEHUBATH pPa3IUYHBIC PEIICHUS,
3aIlMCH PELICHUM TEKCTOBBIX 3a/ady.

OnepupoBarh IPOOHBIMU YHCTIAMH B PEATbHBIX )KU3HEHHBIX CUTYaIUAX.
Kputnueckn oueHMBaTh MONYYEHHBIM pe3yJbTaT, OCYIIECTBIATH
CaMOKOHTPOJIb, ITPOBEPSIsI OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAUTh
OIITMOKHU.

3HAKOMUTBHCS C UCTOPHEH pa3BUTHUS apU(PMETUKH.

PO1II,
TpeHupoBoYHOE
3aJlaHue
«COoOTBETCTBUE
MEXIY
MHOKUTEIISIMHU U
Ha3BaHUSIMU
€ IMHHII
(hU3UIECKUX
BEJTMYMH
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Harngannas
reOMETPHUSL.
burypst

MIPOCTPAHCTBE

Tena wu

B

9q

MHOrorpaHHMKH.
Nzobpaxkenune
MHOTOTPAaHHUKOB. Mogenun
MIPOCTPAHCTBEHHBIX TEJI.

[IpssMoyTONBHBIM

PacriozHaBaTe Ha uepTekax, pPHUCYHKAX, B OKDPYKAIOIIEM MHUDE
MPSIMOYTOJIbHBIN Tapajuienenune]i, Ky0, MHOTOIPaHHUKH, OMHCHIBATH,
UCIOJIb3YSl TEPMUHOJIOTHIO, OIICHUBATh JIUHEHHBIE pa3MepHI.
[IpuBoauTh MpHMeEphl OOBEKTOB PEATbHOIO0 MHpa, MUMEHIUX (opMy
MHOTOI'PaHHHKA, IPSIMOYTOJIbHOIO Mapalieenumnesaa, Kyoa.

POI,
TpeHupoBo4YHOE
3aJlaHue
«CooTBeTCTBHE
MEXIY
MHOXUTEISIMU U




napajuieJenuIe, Ky0. | 300pakarh Ky0 Ha KileT4yaToi Oymare. Ha3BaHUSAMHU
Pa3Béprku KyOa u | UccnenoBath cBoiicTBa Ky0a, MpsIMOYTOJBHOIO TMapasliesenurena, CAVHMII
napajuiesenunesa. MHOTOTPAaHHUKOB, UCITOJIb3YST MOJIEITA (pusnyeckux
IIpakTnueckas pabora «Pa3 | Pacro3HaBath W u300pakaTh pa3BEPTKH Kyba M IMapajulesenuieaa. BCIIMIUH»
BEPTKA KyDOay. MopnenupoBaTh Ky0 W mapamienenurne] w3 OymMaru U IMpPOYUX
O06BEM Ky0a, | MaTepHaIoB, OOBSICHATH CIIOCOO MOJICITUPOBAHUS.
MPSIMOYTOJIBHOTO Haxomuth nuzMepenusi, BBIYUCIATD IUIOMIAb TOBEPXHOCTH; 00bEM KyOa,
napajuiesienunea. MPSIMOYTOJIBHOTO MapaljiesienuIie/[a; UCCIeI0BaTh 3aBUCUMOCTh 00bEMaA
Ky0a OT IJIMHBI ero pedpa, BbIIBUTaTh K 0OOCHOBBIBATH TMIIOTE3Y.
Habmtonate ¥ MpOBOAUTH AHANOTUU MEXKAY MOHATUSAMH IUIOIIAAN H
00BEMa, epuMeTpa H IOl TOBEPXHOCTH.
Pacrio3naBaTh HCTUHHBIC ¥ JIOXKHBIC BHICKa3bIBAHUS O MHOTOI'PAHHUKAX,
MPUBOJIUTh TMPUMEPHl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHHUS U
OTPUIAHWS BBICKA3bIBAHU.
Pemate 3a1a4n U3 peanbHOM )KU3HU.
161- | IloBTOpenue 109 | [ToBTOpEeHUE OCHOBHBIX | BbluMcnsaTh 3HaUeHMs BBIPAKEHUM, COAEpIKallluX HaTypalbHbIE YHCIIa, POIII,
170 | o6o0menue HOHATHUU U METOJIOB KypcaS OOBIKHOBEHHBIE U JECATUYHBIE np061/1, BBITIOJIHATH npeo6pa3OBaHI/m TpeHHpOBOHHOG
Kjacca, 0000IIeHrE 3HAHUN. | YHCEIL. 3aJJaHue
Bbi6upaTh  CocoG  CpaBHEHMS. UMCeN, BbIYMCIeHHH, mnpumensts | «COOTBETCTBHE
CBOMCTBA  apu()METHYECKMX  JEWCTBMH  JIs  palMOHAIU3alUH MEXIY
. MHOKHUTEIISIMU
OcCyIecTBIATh ~ CaMOKOHTPOJIb  BBIMIOJNIHAEMBIX  JCHCTBUM | HaZZiI:E;MH
CaMOIIPOBEPKY pe3yabTaTa BLI‘iI/ICJ'IeHI/II/I. (H3IIeCKHX
Pemarp 3amaun W3 peanpbHOM KU3HU, MPUMEHATH MaTEeMaTHYECKHE R —

3HaHUA JUIS pellieHus 3a/1ad U3 APYruX y4eOHBIX PEIMETOB.
Pemate 3aaun pasHbIMHM CIIOCOOaMH, CpaBHHMBATh CIIOCOOBI peIIeHUs
3aJ1auu, BBIOMPATh PallMOHAIBHBIHN CII0COO.

TPCYrOJIbHUK, IIKaJa.

IIpumepHas TeMaTHUYecKasi U TEPMHHOJIOTHYECKAS JIeKCUKA

Ilpumepnvie ciosa u crosocoyemanus

Jlenenue, A0Ka3aTenbCTBO, €IMHUIIBI U3MEPEHUs, 3a7adya, U3MEpPEHUE AJMHBI CTOPOHBI, KOOPAMHATHBIA JIy4, KOOPJAMHATHI, Jy4, MHOTOYT'OJIbHUK,
HaTypaJbHOE YHCIIO, HEPABEHCTBO, OTPE30K (JJIMHA OTpe3Ka, KOHIIBI OTPEe3Ka), MIIOCKOCTh, MpsiMasi, paBHBIE OTPE3KH, PACCTOSTHUE MEXIY TOYKaMH, TOYKA,




BykBeHHas 3anuCh BBIpaKEHUS, BBIYUTAEMOE, BBIYUTAHNE, HAX0XK/ICHUE 3HAYEHUs, IEPUMETP, TUIOMIAb, PA3HOCTh, CBOMCTBA CI0KEHHS U BBIYM TAHUS,
cllaraemble, CJI0’)KEHHE, YUCIIOBOE BBIPAXKEHHE, YHCIOBOE PABEHCTBO.

KBanpar, ky0, MHOXHTENb, HaXOXKJEHUE 3HAUYCHUS IEPEMEHHOMN, OCHOBAHHE, OCTATOK, IMPOU3BEJICHHE, CMBICI BBIPAKEHUS, PACIPEACTUTEIILHOE
CBOMCTBO YMHOXEHMsI, COUYETATEIbHOE CBOWCTBO YMHOXKEHHS, CIOCOO HAXOXKIEHHS NEJIEHMs, CIOCO0 HAXOXKIEHUS YMHOKEHHUS, CTENEHb, YMHOXEHHE,
YaCTHOE, YIPOLIEHUE BBIPAKEHUSI, YTEHUE BBIPAXKEHU.

Ap, BepIINHBI, BPEMs, BEIUUCIICHUS, TeKTap, TPaHu, JEIUMETp, KBaApaTHBII METp, KWIOMETp, KyOMUECKUI caHTUMETp, 00bEM KyOa, 00BEM HIDKHEH
rpaHy, Napajulefienunen, NEepUMETp KBajapara, MEpPUMETpP HPSIMOYroJIbHHUKA, IUIOWAAb (KBaapaTa, HIKHEH TIpaHU, MOBEPXHOCTH KyOa, MOBEPXHOCTH
napaieNnenunena, NpsMOyroilbHUKA), MPOCTONH CIOCOO BBIYMCIICHUS, MPSAMOYTOJIbHBIN MapajuleienuIiesl, paBHble (QUTYpBI, paccTosiHue, péopa, dhopmyna,
dbopmya miomaam, Gopmysa myTH.

Brbinenenue yactu, BHIUMTaHHE JPOOCH, NIeJIeHUEe Ha YacTH, AUAMETp, IpoOU C OJMHAKOBBIM 3HaMEHaTesdeM, IpoOb (MpaBUIIbHBIC / HEMPABUIILHBIC
Ipobwu), 3anmuck aApoOell, 3HaMeHaTes b, HaX0XKACHUE 3HaYeHUs] OYKBEHHOTO BBIPA)KEHUS, OOBIKHOBEHHBIE TPOOH, PaclookKeHHe apobeid, cioxeHnue apooen,
CpaBHEHHUE ApOOeH, IIEHTP Kpyra, YUCIUTEIb, YTEHUE APOOEH.

JlecsiTuunbie OpoOu, AeleHue AeCATUYHOW ApoOU Ha HATypajibHOE YHCIO, 3alUCh JECITHYHBIX ApoOei, 3amuch OOBIKHOBEHHOW IpoOH B BHIE
JECATUYHOM, 3alMCh MPOW3BEICHHS B BUJIEC CyMMBI, HaXOXXJICHHE APOOM OT YMCIIA, HAXOXKJICHUE 3HAYCHHS OYKBEHHOTO BBIPAKEHUS, OKPYTJICHHE YHCel,
MEPEMECTUTENbHBIN U COYETATENIbHBIN 3aKOH CIIOKEHUS NECATHUYHBIX JpoOeH, MepeMecTUTENbHbIN U CoueTaTeNbHbIM 3aKOHBI YMHOXKEHUS, PUOIMKEHHBIE
3HAYCHUsI YHCEJ, CpelHee apuPMETHYECKOe, YMHOXKEHHE JECATUYHON IpoOM Ha HATYpaJlbHOE YWCIIO, YPAaBHHBAaHUE UYMCIIA 3HAKOB, YTECHHE JECATUYHBIX
JIpOoOeH.

W3mepenue yriioB, MUKPOKAJIbKYISITOP, HAXOXKAEHUE YaCTH OT YKcia, HaX0XAEHHUE YKClia 10 €ro YacTH, TOKa3aHusl, IOCTPOEHHUE YIJIOB, TPaHCIOPTHP,
yrou (IpsIMOH, TYIO, OCTPBIA, Pa3BEPHYTHIN ), UEPTEKHBIN TPEYTOJIbHUK.

IIpumepnvie gppa3zvl

51 Gyny nepednciaTh nepbie 17 yncen HaTypaibHOTO psAAaa.

S mory (roToB) IpUBECTH TPUMEPHI IBY3HAUHBIX (TPEX3HAYHBIX, HIECTU3HAUHBIX ) UHUCEN.

Hawm npenctout (Hy»HO, ciienyer, H00X0IMMO) BBIOpaTh MHUYHBIN OTPE30K U OTMETUTh Ha KOOPIUHATHOM Jy4e TOUKH, KOOPAUHATHI KOTOPHIX ...

OTtpe3ok AC pa3dbuBaeT mpsIMOYTOJIbHUK Ha JiBa paBHBIX TpeyroiasHuka: ABC u ADC.

[Inomjanp Kaxa0ro TpeyrojabHUKA PaBHA MOJIOBUHE IUIOIIAIN BCETO NMPSAMOYTOJIbHHUKA.

KBanpar — 370 nIpsIMOYTOJIbHUK C PABHBIMU CTOPOHAMHU.

51 Mory (xo4y, FOTOB) IPUBECTH MIPUMEPHI IPEAMETOB, KOTOPbIE UMEIOT (POPMY MPSIMOYTOJIBLHOTO NapasiesIenunes1a.

51 MOT'y OTBETUTH Ha BOIIPOC O TOM, CKOJILKO PEOEpP 1 BEPILUH y MPSIMOYTOJIBHOIO Mapaulesenunea.

[TpaBunbHas ApoOk MeHble eauHULBl. HenpaBuiibHas 1poOb 0oJbllie UM paBHA €AMHHULIE.

S mory (roToB) IpUBECTU MPUMEP YUCIIOBOTO BBIPAXKEHUS U OOBSICHUTH, KaK HAWTH 3HaYEHHE YHCIOBOTO BBHIPAKEHUSI.

51 Xouy pUBECTH pUMEP OYKBEHHOTO BBIPAXKEHUS.

MBI y3HaIM O TOM, YTO MPOU3BEIECHUEM JIECATUYHON APOOU M HATYPaJbHOTO YMCJIa Ha3bIBAIOT CYMMY CJlaraéMbIX, Kax/a10€ U3 KOTOPBIX PaBHO 3TOM
JpoOu, a KOJIMYECTBO CIaraéMbIX PaBHO 3TOMY HaTypaJlbHOMY YHUCITY.

C noMouIp10 MUKPOKAJIBKYJISITOPA MOXKHO BBITIOJIHATH pa3Hble apuMeTHYecKre IEHCTBUS: CI0KEHHE, BBIUNTaHUE, YMHOXKEHUE, JIETICHHE.

IIpumepnvie 661600061

Jlnst caéra mpeaMeToB MPUMEHSIOT HaTypalibHbIe Yucia. JIto0oe HaTypaabHOE YHCIO MOXKHO 3alHcaTh ¢ MOMOIIBI0 necatu nudp: ot 0 mo 9. Takas
3alMch YUCEN Ha3bIBaeTcs AecsATHUHOM. [locienoBaTenbHOCTh BCEX HATYPaJIbHBIX YMCEN — ATO HATypalbHbIM psaa. Camoe MaJleHbKOE HaTypajJbHOE YUCIO —




eauHuna. B HaTypanbHOM psay Kaxkzaoe cienyroliee 4yuciao Ha 1 Oosblie mpensiayiiero. B HaTypanbHOM psny He ObIBaeT HauOOJBIIErO 4YUCHIA, OH
6ecxoneueH. Ludpa 0 o3HauaeT OTCYTCTBUE €AMHUIL] JAHHOTO pa3psja B AeCATUYHOM 3amucu ducina. Lludpa 0 cinyxut u 11t 0003Ha4EHUS YUCIIA «HYIb». DTO
3HAYUT — «HU OHOro». Hyib K HaTypaJIbHBIM 4MCIIaM HE OTHOCST.

Ecnu npu6aBuTh K HATypaIbHOMY YHCITY €IUHHILY, YTO TOJTYUHUTCS CIEAYIONIee 32 HUM Yuciio. Yucia, KOTOpble CKIaIbIBalOT, HA3BIBAIOT CJIAaraeMbIMH.
Yucno, nosyyaromeecs pyu CI0KEHUH ITUX YUCEII, — 3TO CYMMa.

Bripakenue, coneprkaiiee OyKBbl, Ha3bIBaeTCsl OYKBEHHBIM BhIpakeHHEM. ByKBBI TyT MOryT 0003HauaTh pa3Hbie HUQphl. Yncia, KOTOPHIMUA 3aMEHS 0T
OYKBY, Ha3bIBatOT 3HAYEHUSMU 3TOU OYKBBI.

MpI 3HaeM pa3Hble CBOWCTBA CIIOKEHUS. Bo-niepBBIX, Ipy NIEPECTaHOBKE CIAraéMbIX CyMMa YUCEJl HE U3MEHSAETCS. DTO CBOMCTBO CIIOKEHHUS HA3bIBAIOT
HepeMeCTUTENIbHbIM. BOo-BTOpBIX, 4TOOBI MPUOABUTh K YUCIY CYMMY JBYX YHCEJ], MOKHO CHauyaja NpuOaBUTh mepBoe ciaraemoe. IIoToM k mosyuyeHHOH
CyMMe HaJI0o IpuOaBUTh BTOPOE CllaraeéMoe. DTO CBOMCTBO CIIOKEHUS Ha3bIBACTCS COUETATEIbHBIM. B-TpeTbux, OT mpubaBieHUs HYJIS YUCIO HE U3MEHSETCS.
3Ha4MT, ecau NPUOAaBUTH K HYJIO KaKOe-HUOYAb YUCIIO0, TO TIOJIYUYUTCS IPUOABICHHOE YHCIIO.

[Ipou3BeneHue ByX uucel HE WM3MEHSIETCA MpPU MEPECTAHOBKE MHOMKUTENEH. DTO CBOWCTBO YMHOXKEHHS HAa3bIBAIOT IE€PEMECTUTENbHBIM. UTOObI
YMHOXHUTb YHCJIO HA IPOU3BEACHUE JBYX YHCEIl, MOKHO CHaYaJla YMHOKUTh €r0 Ha IEPBbI MHOKUTEND. [10TOM IoslydeHHOE IPOU3BEACHUE HAI0 YMHOXKUTh
Ha BTOPOM MHOXKUTEJb. DTO CBOWCTBO YMHOKEHHUS HA3bIBAIOT COYETATEIbHBIM.

Jlenenue — 3T0 JEHCTBUE, C IOMOIIBIO KOTOPOTO IO NPOU3BEIACHHUIO U OJHOMY U3 MHOKUTEJIEH HAaXOAAT APYrol MHOXKUTENb. Yucio, KoTopoe AeiT, —
3TO JenuMoe. Uucio, Ha KOTOpoe JEIsT, — 3TO AeIUTeNb. Pe3ynpTar AeneHus — 3To 4acTHOe. YacTHOE MOKa3bIBAaeT, BO CKOJIBKO pa3 AEIMMOE OOJblle, YeM
nenurens. Hu 01HO 4ncino Henb3s AeIUTh Ha HYJIb.

C nomompio apo0eil MOXKHO 3amucaTh Pe3ylabTaT AEICHUS JBYX JIIOOBIX HATypaldbHbIX uuced. Eciu fesneHue BBINOJIHSETCS HAIEelao, TO YacTHOE
SBJISICTCS HATypaJIbHBIM YMCIOM. Eciu Haneno pa3aenuTh Hellb3sl, TO YaCTHOE — 3TO IPOOHOE YHUCIIO.

CMemaHHast 3allUCh YHUCIA — 3TO TaKas 3alKCh, KOTOPask COAEPKUT LETYI0 U IpOOHYI0 yacTh. [l KpaTKOCTU BMECTO «YHCJIO B CMELIAHHOM 3aluch»
TOBOPAT TaK: «CMELIaHHOE YK ciI0». CMEeIIaHHOE YHCII0 MOYKHO MPEACTaBUTh B BUJIE HEMIPABUIBHOMN pOoOH.

YToObl NmpencTaBUTh CMEIIAHHOE YMCIIO B BHJIE HEMPaBWIBHON APOOU, HAJO BBHINOJHUTH CleAyrolue AelcTBUs. Bo-nepBrIX, yMHOXKUTH €ro LETYI0
4acTh HA 3HaMeHaTeNb IpOOHOI YacTH. Bo-BTOPBIX, K MOITy4€HHOMY MPOU3BEIEHUIO HA/10 MPUOABUTH YUCIUTENb IPOOHON YacTH. B-TpeTbux, Ha0 3anucaTh
HOJY4YEHHYIO CYMMY YHCIIUTENIEM IpoOH, a 3HAMEHATEIb APOOHON YaCTH HYKHO OCTaBUTh 0€3 N3MEHEHUSI.

YroObl yMHOXUTH AECATUYHYIO JpoOb HAa HATypaJbHOE YKCIIO, HA/IO BHINOJHUTH CIEAyIOLINe AeUCTBUSA. Bo-IepBBIX, YMHOXKUTH €€ Ha 3TO YUCIIO, HE
oOpailias BHUMaHUS Ha 3arsTyt0. Bo-BTOpBIX, HA10 B MOJIYY€HHOM ITPOU3BEIEHUHN OTIEIHUTD 3aMSATON CTOJIBKO LU(P CHpaBa, CKOJIBKO MX OTJIEIEHO 3alAToi B
necaTUIHOM ApoOu. UToObI yMHOXKUTH AecATHUHYIO 1poOb Ha 10, 100, 1000 u Tak manee, Hajo B 3TON IpoOU MEPEHECTH 3alTYI0 Ha CTOJIBKO IU(pP BIIPaBo,
CKOJIBKO HYJIEH CTOUT B MHOKUTEJIE MTOCIIE€ €AMHULIBI.

JUia m3MepeHus IUIOMAAeH MOJIb3YIOTCS TAKUMHU €IMHULAMU: KBAaJPATHBIM MUJUIMMETPOM, KBaJPAaTHBIM CAaHTUMETPOM, KBaJpPaTHBIM JACLIUMETPOM,
KBaJpaTHBIM KmiiomMeTpoM. HanprumMep, kBaapaTHBIN METP — 3TO IUIOLIAAb KBaJpaTa co CTOPOHOU 1 MeTp, a KBaJpaTHbIN MUJUIMMETP — 3TO ILIOIIAIb KBaapara
co cropoHoit 1 mummumerp. I[lnomanu monei u3MepstoT B rekrapax. I'ektap — 3To Iuiomanas kBagpara co cropoHod 100 metpos. Ilnomaan HeGombIINX
Y4aCTKOB 3€MJIM U3MEPSIIOT B apax. Ap (CoTKa) — IIIoma s KBaapara co cTopoHoi 10 meTpos.

TemaTnueckoe niIaHMpoBanue y4eoHoro npeamera «Maremaruka», 6 kjaace
Obmee koanuecTBO YacoB — 170 yacos.



Bo3MoxHOCTE

MCIOJIb30BaHUs
Ne Kozn- 10 TEME
Temaruueckue 6710KH,
YPOK . BO Copepxanue (TemMa ypoka) OcHOBHBIE BUBI ACSITEIBHOCTH 00Y4aIOIINXCS ANEKTPOHHBIX
a3JIeJIbl
a P 4acoB (1 poBBIX)
o0OpasoBarenbH
BIX PECYPCOB
1-30 | Harypanwehbie uncna | 304 B meuenue yuebnoeo cooa: mMoHUMAaTh, MPUMEHSTHh B caMocTosiTenbHOM | POIII,

Apudmernueckue neHCTBHS
C MHOTO3HAYHBIMHU
HAaTypaJIbHBIMU  YHCIIAMHU.
Yucnossie BBIPAXKCHUS,
MOPSIAOK JIEHCTBUM,
HCIOJIb30BaHUE CKOOOK.
OxpyrieHue HaTypaibHBIX
qHCe.

Jenmutenu W KpaTHbIE
YypcIia; HanOOJIBIINH OOIIUI
JeNuTeNh W HaMMEHbIIee
o01iee KpaTHoe.

Paznoxenue qucia Ha
IIPpOCTBIC MHOXHUTCIIN.
Z[eJ'II/IMOCTB CYMMBI n

npousBeneHus. Jlenenue ¢
OCTaTKOM.
Pemenne TekcTOBBIX 3aa4

peuu, BOCHPHUHUMATH (CIIYXO3PUTEIBHO M /WM Ha CIyX C Y4ETOM
YPOBHSI CIIyXOpPEUYEBOTO Pa3BUTHS OOYUYAIOIIMXCS) U JOCTATOYHO BHSATHO
Y €CTECTBEHHO BOCIIPOM3BOJIUTH TEMATUUYECKYIO U TEPMUHOJIOTUICCKYIO
JICKCUKY, a TaKXKe JICKCHKY IO OpTaHW3aIllui y4eOHOW NesTeIhbHOCTH.
BemonHATe  QoHETHUECKYI0 3apsaKy. VIcmonb3oBaTh  TAKTHIIBHYIO
(YCTHO-IaKTHJIBHYIO pPEYb) B KAUECTBE BCIOMOTaTEIbHOIO CPEACTBA
00ILIeHHMS.

Ilo okoHyanuu xascoou yuebHOU yemeepmu. BOCIPUHUMATH HA CIyX U
BOCIIPOU3BOJUTh TEMATHYECKYI0O M TEPMHHOJIOTHYECKYIO JIEKCHKY
y4eOHOW IUCIUIUIMHBI, a TaKKe JIEKCUKY IO OpTraHHU3aliH Y4eOHOM
JESATCIILHOCTH.

BemonHATe  apudMeTHUecKHe  JCHCTBHS ¢ MHOTO3HAYHBIMH
HaTypaJIbHBIMU YHCIAMH, HAXOUTh 3HAUEHHUS YHCIOBBIX BBIPAKEHUN CO
ckoOkamMu u 0e3 CKOOOK; BBIUMCIATH 3HAYCHHs] BBIPAXKCHUI,
COJIEpIKaINX CTETICHH.

BbINONMHAT, TMPUKUAKY W OLIEHKY 3HAYEHHWH YWCIOBBIX BBIPAKEHUH,
MIPUMEHSITh IPUEMBI TPOBEPKU pe3yibTaTa.

Hcnonb30BaTh MpU BBIUKCICHUSX MEPEMECTUTENBHOE U COUETATENbHOE
CBOWMCTBA CIIOKEHHSI W YMHOXEHUS, pPaclpeleUTeIbHOE CBONCTBO
YMHOXEHHSI OTHOCUTENIBHO CJOXXEHHS, CBOMCTBA apu(PMEeTHUECKUX
JEACTBUU.

HccnenoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, TPOBOJUTH
9KCIIEPUMEHTEHI, BBIJIBUTATh U 000CHOBBIBATH TUITOTE3HI.
dopMyIUPOBATH OINPEACICHUS JEIUTENsI M KPAaTHOTO, HaWOOJBIIETo
o0IIero JeTuTeNIs W HAaWMEHBIIEro OOIIero KPaTHOTO, MPOCTOr0 H
COCTaBHOTO YHCEIT; HCIIOJIb30BATh 3TH TOHATHUS TIPH PEIICHUH 3a7ad.

YHUCJIOBBIC

TpenupoBoyHOE
3a/1aHue
«CooTBETCTBUE
MEXIY
MHOXKHUTEIISIMU 1
Ha3BaHUSMU

€ IMHHII
buznuecKux
BEITUYMHY

bubnnoreka
HOK
https://m.edsoo.r
u/7f414736
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[IpuMeHATh aNropUTMBI BBIYUCICHUSI HAMOOIBIIETO OOIIEro METUTENS 1
HaWMEHBIIIETO OOIIETr0 KPAaTHOTO JBYX YHCEI, aJITOPUTM Pa3IOKCHHS
YHCIa Ha MPOCThIE MHOXKUTEIIH.

Uccnenosath ycioBus 1ea1uMocTy Ha 4 U 6.

HccnenoBath, 00cyxnarb, GopMyIHpoBaTh U OOOCHOBBIBATH BBIBOJ O
YETHOCTU CYMMBbI, IIPOU3BEACHUS: ABYX YETHBIX YUCEIN, JIByX HEUETHBIX
4YuClie, YETHOTO U HEYETHOI O YHCEl.

HccnenoBaTth CBOMCTBA JETUMOCTA CYMMBI M IPOU3BEICHUS YUCET.
[IpuBoANTE TpPUMEpPHI YKCE C 33JaHHBIMU CBOMCTBAMH, paclo3HaBaTh
BEpHBIE U HEBEPHBIC YTBEPXKACHHUS O CBOICTBaxX 4HMCEN, ONPOBEpPraTh
HEBEPHBIE YTBEPKIACHUS C TOMOILBIO KOHTPIPUMEPOB.

KonctpynpoBare MaTeMaTuueckue MPEAJIOKEHUSI C MOMOIIBIO CBS30K
«I», AN, «ECHH. .., TO... M.

Pemate TekcTOBBIC 3aJadM, BKIIOYAIONIME IOHATUS JICIMMOCTH,
apuMeTHYECKUM CIIOCOOOM, MCIOJIB30BaTh Mepedop BCEX BO3MOKHBIX
BApUAHTOB.

MopenupoBaTh X0/ pEUICHUs 3aJaud C TOMOIIBI0O PUCYHKA, CXEMBI,
TaOIUIIBL.

[IpuBoguTh, pazbupaTh, OICHWUBATH pA3IMYHBIC PEIICHUS, 3alUCH
peuIeHni TEKCTOBBIX 3aa4.

Kputnuecku onieHMBaTh MOJYYSHHBIA PE3YNIbTAT, HAXOAUTH OLTUOKH,
OCYILIECTBJISATh CAMOKOHTPOJIb, TPOBEPSIS OTBET HA COOTBETCTBUE
YCIIOBHIO.

31-
37

Harnagnas
reomerpus. [Ipsmeie
Ha INIOCKOCTHU

T4

IlepnenqukynspHsie
IIpsIMBIE.

[TapamtenpHbIe psAMBIE.
PaccrosiHne Mexny aByms
TOYKaMH, OT TOYKH [0
NpsIMOM, JJIMHA IIyTH Ha
KBaJPaTHOMU CETKE.
[Ipumeps! psIMBIX B
IIPOCTPAHCTBE.

PacriozHaBate Ha  ueprexax,
PacIoIOKEHUS ABYX MPSMBIX.
N300pakaTh ¢ MOMOILBIO YEPTEKHBIX UHCTPYMEHTOB Ha HETMHOBAHHOM
U KJIeT4aToi Oymare JBe mepecekaromuecs npsMele, ABe napaieabHble
IpsIMBIE, CTPOUTH NPSAMYIO, IEPIIEHANKYISIPHYIO JAHHOM.

[IpyBoauTe mNpUMEpPHl NApPAUIEIBHOCTH U NEPHEHAUKYISIPHOCTH
MPSIMBIX B IIPOCTPAHCTBE.

PacriozHaBaTh B~ MHOIOYrOJbHMKaX  HEPIEHIUKYJISpPHbIE U
napajuiefibHple  CTOpoHBL.  M300paxaTb  MHOTOYTOJIBHUKH  C
napajyiebHbIMU, EPIEHIUKYIIPHBIMA CTOPOHAMH.

Haxomuth paccTosiHue MEXIy OBYMsSI TOYKaMH, OT TOYKU JO HPSIMOH,

PUCYHKAX cirydan B3aMMHOI'O

PO,
TpeHnnpoBoYHOE
3a1aHue
«CooTBeTcTBUE
MEXIY
MHOXUTEISIMHU U
Ha3BaHUSIMHU
€IUHULL
bu3IIeCKuX
BEJINYUH»




JUIMHY IYTH Ha KBaJpaTHOM CEeTKe, B TOM YMCJIE MCHOJb3ys LHUPPOBbIE
pECypCBHL.

38- | Apobu 324 OObIKHOBEHHAs npoOs, | Mcrionb3oBaTh JAecATHYHBIE OpoOu mpH mpeoOpazoBanuu BenuuuH B | POIII,
69 OCHOBHOE CBOWMCTBO JIpOOH, | METPUYIECKOM CUCTEME MEp. TpenupoBoyHOE
COKpalleHHe npo6eil. | BeimonHsaTe  apudmerndyeckue ISHCTBHS ¢ OOBIKHOBEHHBIMH U | 3aJ[aHHE
CpaBHeHue U | JECATUYHBIMU JIPOOSMHU. «CooTBeTcTBUE
yIOpAI0YMBAHNE APOOECH. Bbruucnate 3HaueHHs] BBIPAXKEHUH, COJEpPKAUIMX OOBIKHOBEHHBIE H | MEXKIY
Jlecatuunple  ApoOM | | JeCSATUYHBIE APOOH, BBIOIHATH MPEOOpazoBaHMs JIpOoOeid, BBHIOMPATH | MHOKHUTEISAMH U
METpUYECKasi CCTeMa Mep. | crocod, TPUMEHATh CBOMCTBA apu(METHYECKUX JACUCTBUMA ISl | HA3BAaHUSMH
Apudmerndeckue ASHCTBHS | pallMOHATN3AIMH BEIYMCICHUH. €IVHHUL]
¢  oObikHOBeHHBIMH  H | COCTaBISATH OTHOWICHHS M MPOMOPIHHY, HAXOAUTh OTHOIICHHE BEINYHH, | (PU3NIECKUX
JECATUIHBIMH JPOOSIMHU. JIeTTUTH BEJTMYMHY B JAaHHOM OTHOIIICHHH. BEJIMYMH
Otnomenue. Jlenenne B | HaxoauTh SKCIIEPUMEHTABHBIM ITyTEM OTHOUICHUE JJTUHBI OKPYKHOCTH
JTAHHOM OTHOILEHUHU. | K €€ TUaMeTpy.
Macuta0, nponopiusi. WuTepnperupoBarh MacmTad Kak OTHOIIEHHE BEJIMYMH, HAXOAUTh
ITonsatue IpPOIIEHTA. | MacIuTad MaHa, KapThl U BBIYUCIATH PACCTOSHUS, UCIOJb3Ys MacIuTao.
Beruucnenne nponenta ot | OObSCHATH, UTO TAKOE NPOLIEHT, YIOTPEOJIATE 000OPOTHI PEUH CO CIOBOM
BEJIMYMHBI U BEJIWYMHBI IO | «IIPOLEHT». BbIpakaTh NpPOLEHTH B Jpo0sX M JpoOu B MpPOILEHTaX,
€€ MPOLIECHTY. OTHOILICHHE ABYX BEIMYHMH B MIPOLECHTAX.
Pemienue TekcTOBBIX 3ahay, | BeIYMCIATH IPOIEHT OT YKCIIA U YUCIIO 110 €r0 IMPOLIEHTY.
cojgepxkaumx  Apodu U | OKpyIIIATh ApOOH U MPOLEHTHI, HAXOJUTh IPUOJIMKEHUS YHCEIL.
MIPOLICHTHI. Pemate 3amaun Ha 4acTH, NMPOLEHTHI, MPONOPLMH, HA HAXOXKIACHUE
[IpakTuueckas paboTta | 1poOu (MPOLIeHTa) OT BEJIMYMHBI U BEIWYHHBI 1O €€ ApoOu (IIPOLIEHTY),
«OTHolIeHne JUIUHBI | ApoOu (IIPOIIeHTa), KOTOPBIM COCTABIsAET OJlHA BEJIMYMHA OT JAPYTOH.
OKPY>KHOCTH K e¢ | [IpuBoauTh, pa3Ouparh, OIEHWBATH pPA3JIMYHBIC PEIICHUS, 3alHuCh
THAMETPY». peIIeHHH TEKCTOBBIX 3a/1a4.
W3pnekath wHQOpMAIUO U3 TaONIHWII U JUarpaMM, HHTEPIPETUPOBATH
TaOJMMYHBIC JTaHHBIE, OIPENENATh HaWOOJbIlee W HAWMEHBIIEEe W3
MPEJICTaBIICHHBIX JTaHHBIX.
70- | Harmsimaas 64 OceBas cummeTtpus. | Pacrio3naBaTte Ha uepTekax U H300paKeHUsX, M300paxarb OT pyku, | POILL,
75 rE€OMETPHS. LenTpansHas cuMMeTpus. CTPOUTH C TIOMOILIBIO HHCTPYMEHTOB GuUrypy (OTpe3ok, JomaHyrw, | TpeHupoBouHOE
Cummerpus [TocTpoenue TPEYTOJIBHUK, MPSMOYTOJBHHUK, OKPY)KHOCTB), CHMMETPHYHYIO JTaHHOW | 3a/1aHue
CUMMETPUYHBIX QUryp. OTHOCHUTEJIBHO MPSIMOIi, TOUKH. «CooTBeTCTBHE




[IpakTnueckas pabota | HaxoauTe npumMepsl CAMMETPUH B OKPYXKAIOIIEM MHpE. MEXIY
«OceBast CHMMETPHSI». MogenupoBaTb u3 Oymaru e GUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO | MHOXKHUTEISIMUA U
Cummerpus B | IPAMOM; KOHCTPYMPOBATh F€OMETPUYECKHE KOH(PUTYpAL[MH, UCIOIb3Ys | HA3BaHUAMU
IIPOCTPAHCTBE CBOWCTBO CUMMETPHHU, B TOM UYHUCIIE C TOMOILBIO HU(PPOBBIX PECYPCOB. €MHMIL
HccnenoBaTh CBOWCTBA M3YYEHHBIX (DUTYp, CBA3aHHbBIE C CUMMETpUEH, | GPU3NYECKUX
UCIOJIb3Ys SKCIIEPUMEHT, Ha0JII0ICHHE, MOJEIUPOBaHHE. BEJIMYUH»
OO0ocHOBBIBaTh,  ONpPOBEPrarb  C  IHOMOIIBIO  KOHTPIPUMEPOB
YTBEP)KICHUS O CUMMETPHUH (PUryp.
76- | BeipaxkeHus c 64 [Ipumenenne OykB s | Mcnonb3oBaTh  OykBBI It Oo0O3HaueHus 4yucen, npu 3anucu | POIII,
81 OyKkBaMu 3allMCH  MaTeMaTHYeCKHUX | MaTEMAaTUYECKUX YTBEPKACHUM, COCTaBISATh OYKBEHHbIE BbIpaXkeHUs 10 | TpeHupoBouHOE
BBIpAKEHUN U | YCIIOBHIO 33J1a4H. 3a/1aHue
MIPEIIOKEHU . HccnenoBaTh HECIIOKHBIE YMCIOBBIE 3aKOHOMEPHOCTH, HCNOJIb30BaTh | «COOTBETCTBUE
bykBeHHble BbIpa)KE€HUS U | OYKBBI JJI UX 3AIHUCH. MEXIY
YHUCIIOBBIE MOJICTAHOBKH. | BBIUNCIIATH UnCI0BOE 3HaU€HNE OYKBEHHOTO BHIPAYKEHUS IIPU 3a/IaHHBIX | MHOXKHUTEISIMU U
bykBennble paBEHCTBA, | 3HAYEHUSIX OYKB. Ha3BaHUSAMHU
HaXO0XJCHUE HEU3BECTHOTO | 3amuChiBaTh (POPMYJIbl: MEPUMETpAa M IUIOIIAAM MPSMO- YTrOJbHHKA, | €IUHHULL
KOMIIOHEHTA. KBaJpara; JUIMHBI OKPYXXHOCTH, IUIOUIaJM  KpYyra, BBINOJHATH | (PU3NIECKUX
DopMyJIbL. BBIUUCIICHUS 110 3TUM (popMymam. BEJIMYUH»
CocraBnats  (OpMyJbl,  BBIP@XKAIOUIME  3aBUCHUMOCTH  MEXIY
BEJIMYMHAMHU: CKOpPOCTb, BpEMsl, pPACCTOSHHE; I€HAa, KOJINYECTBO,
CTOMMOCTh; HPOU3BOJIUTEIBHOCTh, BpeMs, 00bEM palOOThI; BBINOJIHAThH
BBIUUCIICHUS 110 3TUM (popMyam.
HaxoauTe Hen3BeCTHBIN KOMIIOHEHT apU(METUYECKOTO IEHCTBHSL.
82- | Harmsnas 144 YeTbIpEXYroJIbHUK, N300pakaTh Ha HEJIMHOBAHHOM M KileT4aTol Oymare ¢ ucrnonb3oBanuem | POI,
95 reoMeTpus. PuUrypst IIPUMEPBI YEpTEXKHBIX ~ MHCTPYMEHTOB  YETBIPEXYTOJBHUKM C  3aJaHHBIMM | TpeHupOoBOYHOE
Ha TUIOCKOCTH YETBIPEXYTOJIBHUKOB. CBOMCTBAMM: C IapaJUICJIbHBIMHM, NEPIEHIUKYJISIPHBIMU, paBHBIMU | 3aJaHHE
[IpsMOYTONBHUK, KBaApaT: | CTOPOHAMHU, IPSIMBIMH YTIIaMHU U JIp., paBHOOEAPEHHBII TPEYTOJIbHUK. «CooTBeTcTBHE
CBOWCTBa CTOpOH, YrJoB, | [Ipemiarate u 06cyxaaTh ciocoObl, aITOPUTMBI TOCTPOCHHUS. MEXIY
JaroHajen. HccnenoBaTh, UCHONB3Ysl SKCIEPUMEHT, HAaOIIOICHUE, MOICTUPOBAHUE, | MHOXKHUTEISIMU U
W3mepenue yrinos. Buasl | cBoiicTBa MpsIMOYroibHMKA, KBajapaTa, pa30MBaThb Ha TPEYrOJbHUKH. | HA3BaHUSAMU
TPEYTrOJIbHUKOB. OO6ocHOBBIBaTh,  OMpOBEpraTb  C  IMOMOIIBIO  KOHTPIPHUMEPOB | €IUHHUIL
[Tepumerp YTBEPKIACHUS O MPSMOYrOJbHUKE, KBaJapaTe, pacro3HaBaTh BEpHbIE U | (pU3MUECKHUX
MHOroyrojpHuKa. [limomane | HEeBEpHbIE YTBEPKICHHUS. BEJTMUUH»
buryps. ®opmynsl | U3MepsaTh U CTPOUTH € MOMOIIBI0 TPAHCIIOPTHUPA YIJIbI, B TOM YHUCIE B




nepuMeTpa HW  IUTOIIAJIH
psSIMO- yrOJIbHHKA.
[MpubnmxEéHHOE W3MEpeHHE
momaau Guryp.

MHOTOYT'OJIbHUKE, CPaBHMBATh YIJIbl; PAclO3HABAaTh OCTphIE, MpPsSMBbIE,
TyIIble, pa3BEPHYTHIEC YTIIbI.

PacrioznaBate,  M300paxaTb  OCTPOYTOJBbHBIA,  MPSMOYTOJbHBIH,
TYNOYTOJIbHBIN, paBHOOEAPEHHBIH, PABHOCTOPOHHUN TPEYTOJIbHUKHU.

[IpakTnueckas pabota | Bbluuciare nepuMerp MHOIOYIOJbHMKA, IIJIOLIaJb MHOTOYTOJbHUKA
«[Inomans xpyra». pa3bueHueM Ha NpPSIMOYTIOJIbHUKH, Ha paBHbIE (UIYphl, UCIIOJIb30BaTh
METPUUYECKUE €AMHULIBI U3MEPEHNUS JUIMHBI U IIJIOUIA/IH.
Hcnonb3oBate NpuOMMKEHHOE HM3MEpEeHHE JUIMH M IUIoIafed Ha
KJIeTyaTol Oymare, NmpuONMKEHHOE W3MEpEHHE AJIUHBI OKPYKHOCTH,
IJIOLA/IA KpyTa.
96- | [lonoXuTEIbHBIE U 40y Hensle uyncna. Mopyns | [IpuBoguTe  mpuMepbl  HCHOJb30BaHUS B peanbHOM  xu3HM | POII,
135 | oTpunaTensHbIC YKCIA 4yucna, reOMETPUYECKAas | ITOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCEL. TpenupoBoyHOE
UHTEpIIpeTaLUs Monyis. | M300paxars 1ienble 4ncia, MOJOKUTEIbHBIE M OTPUIATEIbHBIC YUCIIA | 3aJaHue
YucnoBble IPOMEXYTKH. TOYKAMM HA YMCIIOBOM NPSMOM, UCIOJIb30BaTh YUCIOBYIO MpsMyto i | «COOTBETCTBHE
[TonoxurenpHbIe U | CPAaBHEHHs YnCEIl. MEXY
OTpHULATENIbHbIE yycna. | [IpumMeHaTs mpaBwiia CpaBHEHHUS, YIOPSAJIOYMBATH LENbIE YHUCIA; | MHOKUTEISAMU U
CpaBHeHue HaxOJWUTh MOJYJIb YUCIIA. Ha3BaHUSAMHU
I0JIOKUTEIIbHBIX u | @opMyaupoBaTh IpaBWIa BBIYUCIEHUS C TOJOXHUTEIbHBIMM U | €IMHULL
OTpHULATENbHBIX qycesl. | OTPUIATEIbHBIMA ~ 4YMCIAMH,  HAaXOJUThb  3HAYEHUS  YHUCIOBBIX | PU3NYECKUX
Apudmernueckue OEHCTBUS | BBIpQXKEHUM, COJEpXKAlMX  JEUCTBUS C  IOJOKUTEIbHBIMU U | BEIMYMH
C  TIOJOXKUTENBHBIMH M | OTPULATEIbHBIMU YHCIAMHU.
OTpHLIATENIbHBIMU YnciaMu. | [IpuMeHsATh CBOMCTBa CIOXKEHHMS M YMHOXXEHHUS Uil HpeoOpa3oBaHUs
Pemenne TeKCTOBBIX 3aJa4. | CyMM U IIPOU3BEIECHUM.
136- | IlpeacraBnenue 6u IIpsmoyronbHas  cuctema | OOBSICHATP M WUIIOCTPUPOBATh MMOHATHE MPSAMOYrojpHOW cucremsl | POLIL,
141 | naHHBIX KOOpAMHAT Ha IUIOCKOCTHU. | KOOPAMHAT HAa IUIOCKOCTH, HUCIIOJIB30BATh TEPMHUHOJIOIHIO; CTPOUTH Ha | TpeHupoBodHOE
KoopauHaTel  TOYKM  Ha | KOOPAMHATHOW IJIOCKOCTH TOYKM M (QUIYpbl 1O  33/aHHBIM | 3aJlaHue
IUIOCKOCTH, — a0cumcca | | KOOpAMHATAM, HaXOJUTh KOOPAMHATHI TOYEK. «CooTBeTcTBHE
OpAMHATA. YuraTh croN0uaThle M KpPYroBBIE JAMArpaMMbl; HHTEPIPETHPOBATH | MEXKIY
CronbuaTble W KPYroOBbIE€ | JTaHHbIE;, CTPOUTH CTOJIOYATHIEC JHATPAMMBI. MHOKUTEISIMUA U
JarpaMMsl. Hcnonb3oBath uHGpOpMaIMIO, NPEICTaBICHHYI0O B TaOMuIax, Ha | HA3BaHUSIMHU
[IpakTrueckas paboTa | AMarpaMMax JUIsl pelleHHs TEKCTOBBIX 3aJady M 3a/Jad W3 PeabHOM | eIMHUIL
«ITocTpoenue guarpammy. JKA3HU. bu3IIeCKuX
Pemenue TekcToBBIX 3aad, BEJINYUH»

CoACpIKaAInX JaHHBIC,




MMpEaACTaBJICHHEBIC B
Ta6n1/1uax W Ha JHarpamMmax.

142- | Harnsagnas Ou IIpssMOyTONBHBIN PacrioznaBath Ha yepTekax, pUCYHKax, OMMCHIBATh NUpaMuiay, npusmy, | POIII,
150 | reometpus. Ourypsl B napajulesenunesn, KyO, | HWIMHAP, KOHYC, IIap, M300pakaTh UX OT PYKH, MOJAEIMpOBaTh U3 | TpeHHpoBOUHOE
IIPOCTPAHCTBE npusMa, MUpamMyuaa, KOHYC, | Oymaru, IjiacTUIMHA, TPOBOJIOKH | Ap. IIpuBoanTh mpuMepbl 0OBEKTOB | 3a7aHKe
WIMHAP, Wap u cdepa. | OKPYKAIOIIETro MUPa, UMEIOIUX (POPMbI HA3BAaHHBIX TEIL. «CooTBeTcTBUE
N3o6pakenue Hcnonp30BaTh TEPMUHOJOTUIO: BEpIIMHA, PeOpO, rpaHb, OCHOBAHUE, | MEXIY
MPOCTPAHCTBEHHBIX (UTYP. | BBICOTA, palNyC U TUAMETP, pa3BEPTKA. MHOKUTEISIMU U
[Ipumepsl pa3BépTok | M3yuaTh, UCHOIB3Yys  OKCHEPUMEHT, HAOJIOJEHHE, HW3MEpPEHHUE, | Ha3BaHUSIMU
MHOT'OI'PaHHUKOB, MOJIETMPOBAaHUE, B TOM YHCJIE€ KOMIIBIOTEPHOE, U OINHUCHIBaTh CBOMCTBA | €IMHUIL
LHWIMH]Ipa U KOHYca. HA3BaHHBIX TEJI, BBISBIATH CXOJACTBA M PA3IUYMSA: MEKIY MUPAMHIION U | GPU3NIECKUX
[IpakTuueckas paboTa | mpU3MOii; MEXAY LHINHIPOM, KOHYCOM U IIAPOM. BEJIMYUH»
«Co3nanue mojenelt | PacrioznaBaTh pa3BEPTKHU Mapaiuienenuesa, Kyoa, mpu3Mbl, TUPAMUIbI,
IIPOCTPAHCTBEHHBIX KOHyCa, LWINHAPA; KOHCTPYMpPOBaTh JAHHBIE Tella W3 Pa3BEPTOK,
buryp». CO3/1aBaTh UX MOJEIIH.
[Tonarue o0béMa; equuuLbl | Co3aBaTh MOJIENIN MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, IpOBOJIOKH,
u3mepenus: o0béma. OOBEM | TUIACTUIIMHA U AP.).
IIPSIMOYTOJIBHOTO W3mepsTh Ha MOAEISIX: AUHBI pEOep MHOTOTPAaHHUKOB, TUAMETp LIapa.
napajenenunena,  Ky6a, | BeiBonuth popmyiy 06bEma MpsIMOYroJabHOTO Napajjiefenunesa.
¢bopmybl 00bEMA. Boruucnare no gopmynam: 06bEM NPSIMOYTOJIBHOTO MapajlieNenunena,
Ky0a; UCIOJIb30BaTh €JMHUIIBI U3MEPEHUsI 00bEMA; BHIYUCIIATE OOBEMBI
TeJI, COCTABJICHHBIX M3 KyOOB, MapauleieNuIleioB; pelaTh 3aJauu C
peaJIbHbI MM JaHHBIMH.
151- | [loBTOpEHuUeE, 20y IToBTOpeHune OCHOBHBIX | BbIuMcnsTh 3HaUeHMs BBIpAXKEHUHN, COAEpKAIIUX HaTypajbHble, 1enble, | POILI,
170 | o6o6menwme, MOHATUM U METOJIOB KypCOB | IIOJIOKUTEIbHBIE W OTPUILIATEIbHBIE 4YHUCJA, OOBIKHOBEHHbIE U | TpeHupoBodHOE
cucTeMaTu3anus 5 u 6 KjaccoB, 0000IEHNE | IECATUYHBIE IPOOU, BBHITIOIHITH MPEOOPa30BAHUS YUCEN U BRIDOKCHUH. | 3aaHUE
U cUCTeMaTu3anus 3HaHuid. | BeibupaTh cnoco® cpaBHEHHsS UHWCeN, BBIYUCIEHUH, MNpUMEHSTH | «COOTBETCTBHE
CBOWCTBa  apu(METHUECKUX  JCUCTBUH  JUIsi  pAIMOHAIU3ANNH | MEXIY
BBIUYHCIICHUH. MHOXXUTEJSIMHU U
Pemarp 3amaun W3 peanbHOM JKU3HU, NPUMEHATh MaTeMaTHYeCKHe | Ha3BaHUSIMHU
3HAHUSA JUISl pEIIeHUs 3a/1a4 U3 IPYTUX MPeIMETOB. €MHMII
Pemartp 3agaun pasHeIMH crioco0amMH, CpaBHUBATh, BHIOUPATh CIOCOOBI | (PM3UUECKUX
pelIeHns 3a1a4H. BEJIMYNH»




OcyniecTBIATh CaMOKOHTPOJIb BBIITOJIHSIEMEBIX NEUCTBUHI U
CaMOTIPOBEPKY pe3ysibTaTa BRIYHNCICHUH.

I[IpumepHas TeMaTH4YeCKAasl U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepnvie cnosa u crosocouemanus

Henutenu u kpatHble. OObIKHOBeHHbIE OpoOH. IlpusHaku nenumocTtH. JlenuTenb HATypajdbHOTO 4YHCIA, KPaTHOE HATYpaJbHOTO YHCIA, OCTATOK,
JEIIUMOCTh, TIPOCTBIE W COCTaBHBbIC 4ucia. Pa3okeHre Ha MHOXHUTEIH, PA3JI0KEHHE Ha MPOCThIE MHOXXKHTETH, OOMIMHA JETUTeNb, HauOOIbIIMNA 00 Uit
JeJIUTENb HATYypaJIbHBIX uncel. B3auMHO MmpocThie uncia, HauMeHblllee HaTypalbHOE YMCIIO, HaMMEHbIIee o0I1ee KpaTHOE HaTypalbHbIX YKces. Yuciurenb,
3HaMEHAaTeJ b, OCHOBHOE CBOMCTBO JIPpOOH, PABEHCTBO IpOOCii, paBHast IpOoOb, ICTICHUE YUCIUTEIS U 3HAMEHATENs, COKpAIICHHE IPOOU, HECOKpaTuMas Ipoob,
HAauOONBIIMKA OOIIMI JenuTeNnb 4YUCIAUTENs U 3HameHarens. llapel B3auMHO mpocThix uyucen. OOmUNA 3HAMEHATeNb, JOMOJHUTENbHbIE MHOXHUTEIH,
HAaUMEHBIINN 00T 3HAMEHATelh, HAMMEHBIIIee 00IIee KpaTHOe 3HaMeHaTes. Jlecstuanas apods. CpaBHEHUE, CIIOKEHUE U BRIYUTaHUE IpoOeii. CpaBHEHHE
npobeil ¢ OJMHAKOBBIMHM YHCIUTEISIMH W Pa3HbIMU 3HaMeHatensiMu. [[pobu ¢ pasHbIMU 3HaMeHaTelssMu. Haxok[ieHue 3HaueHus BbIpaKeHHs. 3ajJadyu Ha
CIIO)KCHHME W BbIYMTaHWE JpoOeii. CmemaHHble yucia. [lepeMecTHTenbHOE CBOWCTBO CIIOKEHHS, COYETATEIIBHOE CBOWCTBO CIIOXKEHUS, CIOXKCHHUE IENBIX
yacTel, CJoKeHUe APOOHBIX uacTeil, ApoOHbIE YacTH, HEMpaBUIbHAs APOOb, YUCIOBbIE BBIPAKECHUS, YIPOIICHHE YHUCIOBBIX BBIPAKEHUN, OYKBEHHBIC
BBIPQXXCHUS, YIPOIICHHE OYKBEHHBIX BBIPQKCHHNA. YPABHCHHS CO CMCIIAHHBIMHA YHCIaMU. Teopusi ducell. YMHOXKHUTh JPOOb HAa HATypaJbHOE YHCIIO,
YMHOXHUTH ApoOb Ha npoOb. IlpomsBeneHue uuciauTenei, Mpou3BenecHUE 3HaMeHaTened. Haxoxknenue apodu OT 4Yucia, YMHOXKUTH IpoOb Ha YHCIIO.
[TpouenTsl. CBOMCTBA YMHOXCHHS, PACIIPEICIUTEILHOES CBOMCTBO YMHOKEHUsI. CBOMCTBA YMHOKEHHUS OTHOCHTEIIHHO CIIOKEHHUs. B3anMHo oOpaTHbIe drcha.
Henenue npobu Ha npoOb. Yucno obpatHoe aenuTento. JleneHne CMEIanHOro Yicia Ha Apo0b, eJIeHHe CMEIIaHHbIX IpoOeil. [IpaBuno HaxoxkaeHus yucna
M0 JIaHHOMY 3HA4YCHHWIO ero JpoOu. Yuciurenb IpoOHOTO BBIPAKEHUS, 3HAMEHATENb JIPOOHOTO BBIPAKEHHS, YIPOIICHWE JAPOOHOTO BBIPAKCHHS.
Anrebpanueckue qpodu. Uucnossie 1 OyKBeHHbIE BbIpaxeHus. YacTHoe nByx uucen. [Iponopuuu, kpaitHue 4ieHbl TPONOPINH, CPEAHHIE YJICHBI ITPOMOPIIUH,
BEPHBIC MPOTOPIIMH, OCHOBHOE CBONCTBO TPOIOPIIMH, MEPECTAHOBKA WICHOB IMPOIOPIIMH, HEW3BECTHBIM WICH Mpornopruu. [IpsmMo mponoprimoHaabHbIC
BEJIMUMHBI, 00paTHO MPOMOPIIMOHATbHBIE BEIUYUHBL. MacmTa® KapThl, OTHOLIEHUE JIMHBI OTpe3Ka Ha KapTe K JUIMHE OTpe3Ka Ha MECTHOCTH, IJIMHA
OKPYXKHOCTH, IUIOIIA s KPyTa, IIap, paauyc mapa, InaMeTp mapa, cdepa.

IIpumepnvie gppa3zvl

[Tokaxu (HAUIIK, HA30BU, HAYEPTH ...); 51 (OH) Hanucal (HaUepPTUJI, PEIIrI, ciejal BEIUUCICHHUS. .. ).

JIro6oe HaTypallbHOE YKCIIO UMEET OECKOHEUHO MHOTO KPaTHBIX.

Ecnu 3ammce HaTypampHOro uMcia okaHuumBaercs nudpoit 0, To 310 umcno nmenutcs Oe3 ocratka Ha 10. Ecnm 3amuce HaTypanbHOrO 4wMcia
OKaHYMBAETCA APYroi mudpoi, To oHo He aenutcs 6e3 octaTka Ha 10. OcTaTok B 3TOM ciiyyae paBeH Mmocleanel nudpe uncna.

CoxpaiienreM ApoOu HA3BIBAIOT JACTICHUE YUCIUTENS U 3HAMEHATENSl Ha WX OOIIUI AeTUTeNb, OTITUYHBIN OT €IUHUIIBL.

S mayuuncsi(ach) CpaBHUBATh, CKJIABIBATh U BEIUUTATh APOOU C OJMHAKOBBIMU 3HAMEHATEIISIMH.

Korna s ymuHoxan(a) apobp Ha HaTypalbHOE YHCIO, YTO CHAYaja Ha 9TO YHCIO S YMHOXKWiI(a) e€ yuciurenb. 3HaMeHaTenb s ocTaBmi(a) Oe3
M3MEHEHHUSI.

YacTHoe ABYX YHMCENl HAa3bIBAIOT OTHOIICHHEM 3TUX YHcesl. OTHOIICHHE MMOKa3bIBAET, BO CKOJBKO MEPBOE YMCIO OOJBIIEr0 BTOPOTO HIIM KaKYIO 4acTh
MIEPBOE YHCIIO COCTABIISET OT BTOPOTO.

MpbI HaluI TIPaBHJIa Pa3MEIICHUS YHCEN B MOTYKPYraX U BCTABUIIN HEJIOCTAOIINEC YHCIA.




JIpoOHBIM BBIpa)KEHHEM HA3bIBAIOT YACTHOE JIBYX YHCEJ WM BBIPAXKEHUI, B KOTOPOM 3HAaK JIeJIeHUs 0003HAaYeH YepTOH.

Uucna co 3HaKOM «+» Ha3bIBAOT MOJIOKUTEIbHBIMU.

Uucna co 3HaKOM «—» Ha3bIBalOT OTPHULIATEIIbHBIMU.

ITonoxurenpbHOE HAIIPABIEHHE OTMEYAOT CTPEIIKOM.

KoopannaTHO# npsiMOii Ha3bIBAIOT MPSAMYIO C BHIOpAaHHBIMH Ha HEi HA4alIoM OTCUETa, EAMHUYHBIM OTPE3KOM M HAIPaBJICHUEM.

Uucio, noka3bIBAIOLIEE MMOJI0KEHUE TOUKM Ha IIPSIMOM, Ha3bIBalOT KOOPAUHATON 3TON TOYKH.

[IpoTHBONOIOKHBIMY YMCIIaMU HA3bIBAIOT /1B YMCIIA, OTIMYAOLIMECS APYT OT APYyra TOJIbKO 3HAKAMHU.

[{enbIMu yncaamMy Ha3bIBAIOT HATypallbHbIE YKCIA, IPOTUBOIIONOKHBIE UM unciia u 0.

YroOBbI CIIOKUTH JIBa OTPHUIIATEIBHBIX YMCIIa CHAYala HaJ0 CIIOKUTh UX MOAYNHU. 3aTeM HaJI0 MOCTaBUTh Nepe/1 MOTYICHHBIM YHCIIOM 3HAK «—».

YroOBI CIOXUTH JIBAa YMCIA C Pa3HBIMU 3HAKaMM, HaJO0 CHadayia U3 OOJBIIEro MOAYJS CJIaraeéMbIX BBIYECTh MEHBIIHMHA. 3aTeM HaJO MOCTABUTH NEpe]
MOJIy4YE€HHBIM YHMCIIOM 3HAK TOTO CJIaraeMoro, Moayjb KOTOPOro OOJbIIIE.

UToOBI NEPEMHOXKUTD JIBA YMCIIA C PA3HBIMU 3HAKAMM, HAJ[0 IEPEMHOKUTh MOAYJIM 3TUX YUCEI U IOCTaBUTh MEPE]] MOTYUEHHBIM YHUCIOM 3HAK «—».

KopHu ypaBHEeHUS HE U3MEHSIOTCS, €CITH KaKOe-HUOY/Ib cllaraeMoe MEePEeHECTH U3 OJTHOW YaCTH YPaBHEHHS B JAPYryl0, U3MEHHB IIPH STOM €T0 3HaK.

JIBe mpsiMble, 0Opa3yroliie Npu NepeyrcIeHUH MPsMbIE YTIIbl, HA3bIBAIOT NEPIICHIUKYISIPHBIMU.

LIpumepnvie 6v18000b1

Kaxxioe uucio MOXXHO MpeacTaBUTh B BUJAE CyMMBI MOJHBIX ACCATKOB M eauuull. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak xak moJiHbIe
JECATKH JENATCS Ha 5, TO U BCE YUCIIO JIEIUTCS Ha 5 TUIIb B TOM Cllydae, KOTJla Ha 5 EIUTCS YUCIO €IMHULL. DTO BO3MOXKHO TOJBKO TOI'J1a, KOr/Aa B pa3psae
eaunull ctout rudpa 0 wnm 5.

S y3Han(a) 0 TOM, 4TO €CIIM 3alMCh HAaTypaJbHOTO 4YMciaa okaHuuBaeTcs uudpoit 0, To 310 uucio aenurcsa 6e3 ocratka Ha 5. Ho ecnu 3anuce uucna
OKaHYHMBaeTcs ApYyro MUQpoii, To uncio 0e3 octaTka Ha 5 pa3/ieIuTh HEBO3ZMOXKHO.

A 3naro (y3Haun(a), 3aroMHMI(a), BEIy4usi(a), MOBTOPAIO), KaKk HATH HAaUOONBIINK OOLIMIl JenuTenb HAaTypalbHbIX yrcen. CHavana pa3loXUTh UX Ha
IIPOCTBIE MHOXKHUTENU. [I0TOM U3 MHOXKMTENEH, BXOAAIINX B Pa3/I0KEHNE OJHOIO U3 3TUX YHCEN, BBIYEPKHYTH T€, KOTOPHIE HE BXOAST B Pa3IOKEHHUE IPYrUX
ymcell. [locie 3Toro Hy»kHO HalTH NPOU3BEACHUE OCTABIINXCSI MHOXKHUTEIIEH.

S mownsin(a), yTo HauOOJIbILIEE YUCIO, HA KOTOPOE MOXKHO COKPATUTh APOOb, — 3TO HAMOOJIBIIMKA 00N 1eIUTENb €€ YUCTUTENS U 3HaMeHaTes..

S 3Hato, 4TO /I CpaBHEHHUs (CJIOKEHHUS, BBIUNTAHUS) IpoOei ¢ pa3HbIMU 3HAMEHATENsIMU HaJl0 BBIMOJIHUTE clieayrouue neictusa. CHavana HYXKHO
NPUBECTH JaHHbIE JPOoOU K HaUMEHbIIeMy o0I1eMy 3HaMeHartemro. [1I0ToM Hy)KHO CpaBHUTH (CIO0KHUTh, BBIYECTH) MOJIy4YEHHBIE IPOOH.

S 3nato (moHsui(a), mpouMTan(a), 3aMUUly BBIBOJ O TOM), YTO Hayajo OTCYETa, WIM Hadyajao KoopAuHaT, — Touka O m3oOpaxaer Hynb. Yucno 0 He
SIBJIIETCSL HU TIOJIO’KUTENIBHBIM, HU OTpULATENbHBIM. OHO OTAEIAET MOJIO0KUTENIBHBIE UNCIIA OT OTPULIATENbHBIX.

C xoopauHATHOW MNpPsSMONM MbI BCTpEYaeMCs Ha YpOKax HCTOpUH, Korjga paboraeM ¢ «ieHTOH BpemeHm». lllkama ¢ HOJOXKHUTEIBHBIMH U
OTpHULATENIbHBIMH YUCIIaMU U HYJIEM €CTh Y TEPMOMETPOB.

MBI IPUILLITH K BBIBOY O TOM, YTO JUISl K&XJIOTO YUCIA €CTh TOJIBKO OJHO MPOTUBOMOJIOXKHOE eMy uucio. Uucno 0 mpoTHUBOMOIOKHO caMoMy cele.

S 3anmcan(a), 4TO MOAYJIb YUCIA HE MOXET OBbITh OTpULATENbHBIM. ISl MOJIOKUTETBPHOTO YHCIa M JUIsl HyJS OH paBeH caMmomy uuciy. s
OTPHUIATEIBHOTO YMCIIa OH PABEH MPOTHBOIOIOKHOMY YUCITy. [I[pOTHBOMONIOKHBIC YHCIa UMEIOT paBHbIe MoayiH: [— a] = [a]

S Bemonnui(a) 3amanue. [lpu BbIMOTHEHUM 3afaHus s paccyxaai(a) Tak: 4yTOObI pa3lieNUTh OTPULIATEIBHOE YMCIO HAa OTpULIATENbHOE, HaJllo
pa3aeNnuTh MOAYIb JEIUMOT0 Ha MOAY/b I€TUTENS.




51 MOMHIO, UTO MPH JCJIEHUH HYJIS Ha 1I000€ YHCII0, HE PaBHOE HYJIIO, IOJIydaeTcs Hyb. Ha Hyllb JenuTh Helb3sl.
S pemmn(a) mpumep. Ilpu perenun s paccyxnan(a) Tak: eciy BhIpaKEHUE SBIAETCS IMPOU3BEICHUEM YUCIIa U OJHOW WM HECKOJIIBKUX OYKB, TO 3TO
YHCIIO Ha3bIBAIOT YHCIOBBIM KO3 PHUIIMEHTOM, HIIH MTPOCTO KO3 HUIIEHTOM.

TemaTnyeckoe MIaHMPOBaAHUE Y4eOHOT0 MpeaMeTa «Asredpay, 7 Kiaacc
O0uree koaanuecTBo yacosB — 102 yaca.

Bo3moxHOCTB
UCIIOJIb30BaHU
Ne Kozn- s 110 TEME
Temarnueckue 010KH,
YpPOK pastemD BO Copneprxanue (TemMa ypoka) OcCHOBHBIE BU/IbI IEATEILHOCTH 00Y4aOLIUXCS 3JIEKTPOHHBIX
a 4acoB (1mupoBBIX)
oOpa3oBareibH
BIX PECYPCOB
1-25 | Yucna v BerYHCIeHUS. | 254 [ToHsTHE  paNMOHAIBLHOTO | B meyenue yyeOHo20 200a: TOHUMATh, TPUMEHSATH B CaMOCTOSTEIBLHOH | bubimoTeka
PanmonaneHble yncna qucia. peuu, BOCIIPUHUMATH (CIIYXO3PUTEIBHO W/WiIM Ha cioyX ¢ yuérom yposas | LIOK
Apudmerndeckue ICUCTBHS | CIIyXOPEYCBOTO PAa3BUTUS OOYy4arOIIMXCs) M JOCTaTOYHO BHATHO U | https://m.edsoo
c palMOHAILHBIMH | €CTECTBEHHO BOCHPOM3BOJUTh TEMATHUUECKYI0 M TEPMHHOJOrHYEcKyto | .ru/7f4211de
YHCIIaMU. JEKCUKY, a TaKXe JIEKCUKY IO OpraHu3aluyd Y4eOHOM JAesTeIbHOCTH.
CpaBHenue, Bemonuate (oHeTHueckyro 3apsaaxy. Mcmnomb3oBarh NakTHIBHYHO (YCTHO-
YHOpSAA0YNBaHUE JAKTUIBHYIO Peyb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUS.

palluOHAJIbHBIX YK CCII.
Crenenp ¢ HaTypaJbHbIM
IIOKa3aTcCJICM.

Pemienre OCHOBHBIX 3aday

Ha JpoOH, TPOLEHTH U3
peanbHON MPAaKTUKH.
[Tpusznaku JEJIIMMOCTH,

pa3iIoKEeHUsI Ha MHOXUTEIN
HaTYpaJIbHBIX YHCEN.
PeanbHble 3aBUCHMOCTH.
[Tpsimast u obpatHas
MIPOIMOPLIMOHATIBHOCTH.

Ilo okonuanuu xadxcooi yueOHoU uemeepmu: BOCIPUHUMATh HAa CIyX U
BOCITPOM3BOJUTH TEMATUUECKYIO U TEPMUHOJIOTHIECKYIO JIEKCUKY Y4eOHOM
TUCITUIIMHBL, & TAKXKe JIEKCUKY 110 OpTraHU3aIii Y4eOHOU e TEeIbHOCTH.
CucrematuzupoBaTh W oOoramarb 3HaHUA 00 OOBIKHOBEHHBIX U
JIECATUYHBIX IPOOsX.

CpaBHUBaTh M  yNOpSAJIOYMBAaTH  JpoOM, MpeoOpa3oBbIBas  INpHU
HEOOXOUMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JIECATUYHBIC, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO TPOOB.

[TpumeHsTh pa3HOOOpa3HbIe CHOCOOBI W MPUEMBI BHIYMCICHUS 3HAUCHUI
JIPOOHBIX BBIPAXKEHUH, COEPKAIINX OOBIKHOBEHHBIE U ACCATUIHBIC TPOOH:
3aMEHATh TpPHU HEOOXOJMMOCTH JECATUYHYIO IpOoOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JCCATUYHOM, MPUBOJUTH BRIpaXKeHUE K (opme, Hanbosee
yIOOHOW Ui BBIYMCIEHUN, TPEeoOpa3oBbIBaTh APOOHBIE BBIPAKEHHUS Ha
YMHOXXCHHE W JIeJIEHWe IECATUYHBIX Ipo0el K JEeUCTBHUSAM C IEIBIMU
YHUCIIAMH.



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

[TpuBOoANTH YMCIOBbIE U OyKBEHHBIE NPHUMEPHI CTENEHU C HATypaIbHBIM
nokaszaresieM, OOBSCHSS 3HAUYEHUS OCHOBAHHS CTEINEHM M IOKa3aTess
CTCIICHM, HAaXOAWTh 3HAYEHHs CTemeHed Bumaa a™ n (a — modoe
paloHaIbHOE YHUCII0, N — HATYPAJIbHOE YUCIIO).

[TonumaTh cMbICH 3amMcd OOJBIIMX YHUCEN C IOMOILBIO JECATHYHBIX
npobeit u creneneit uncna 10, IpUMEHSTh UX B PEaJbHBIX CUTYaIHSX.
[TpuMeHATh OpPU3HAKU  JIEIMMOCTH, DPA3JIOKEHHs Ha  MHOXKHUTEIH
HaTypaJIbHbIX YHCEJL.

Pemiate 3agaun Ha yacTu, NPOLEHTHI, PONOPLUH, HA HAXOXKACHUE APOOH
(IporieHTa) OT BENMYHMHBI M BEIMYMHBI 1O €€ Ipodu (IPOIEHTY), Ipodu
(mpoleHTa), KOTOPBIM COCTABISAET OJIHA BEJIMYMHA OT Apyrou. IlpuBonuTs,
pa30uparh, OLIEHUBATh PA3JIMYHBIE PELIEHUS, 3aIIUCU PEUIEHUH TEKCTOBBIX
3ajau.

PacnosHaBath U OOBSCHATH, ONUPAsCh Ha ONPENEICHUS, MPSAMO
IPONOPLHUOHATIBHBIE M O0OPAaTHO MPONOPLUOHATIBHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MPUBOJIUTH IPUMEPbl ITHUX 3aBUCHUMOCTEH M3 PEaJbHOro
MUpa, U3 IPYTUX YUeOHbIX IPEIMETOB.

Pemiate npakTHKO-OpUEHTHPOBAHHBIE 33/1a4M Ha JIpOOU, TIPOLIEHTHI,
OpSAMYI0 U 00paTHYIO MPONOPILMOHAIBHOCTH, IPOHOPIIHH.

26-
52

Anrebpanueckue
BBIp)KEHUS

274

BbykBeHHbIE BBIPAKCHUSI.
[lepemennsbie. JlonmycTrmbie
3HAUYEHUS MEPEMEHHBIX.
DopMyIIbL.

[Ipeobpa3zoBanue
OYKBEHHBIX  BBIPaKEHUH,
packpbITHE CKOOOK u
MPUBEAECHUE MO00HBIX
CllaraeMblX.

CaoiicTBa CTENIEHU c

HaTypaJIbHBIM ITOKa3aTeJIEM.

Mmuorounensl. CliokeHHE,
BBIYUTAHUE, YMHOXEHHE
MHOTOWIEHOB.  D@OpMyJibl

COKPAIIEHHOTO YMHOXCHMUS.
Pa3znoxxenne MHOTOWICHOB

OBnagers anredpandeckoil TEPMUHOJIOTHEH M CUMBOJIMKON, IPUMEHSATH €€
B IIPOIIECCe OCBOEHUS y4eOHOro MaTepHara.

HaxonuTh 3HaueHus OyKBEHHBIX BBIPAKEHHH NpU 3aJlaHHBIX 3HAYEHUSX
OyKB; BBINOJIHATH BBIYUCICHUS IO (POPMYTIaM.

BeimonuATe  mpeoOpazoBaHMs  LIENIOTO  BBIPAKEHHUS B
IPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PaCKphITHEM CKOOOK.
BBINTONHATE yMHOKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMYJIbI KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH.
OcCymecTBISITh  pa3oKEHUE MHOTOWIEHOB HAa MHOXKHTEIW IIYTEM
BBIHECEHUS 3a CKOOKHM OOIIEro MHOXHUTENS, MpPUMEHEHUs (OpMYIIbI
Pa3HOCTH KBaAPaToOB, (POPMYJI COKPAIIEHHOTO YMHOKEHUSI.

[TpumensiTb npeoOpazoBaHME MHOTOWIEHOB [UIsl PELICHUS pPa3JIUYHBIX
3a/1a4 U3 MaTeMAaTHKH, CMEXHBIX IIPEJAMETOB, U3 PEAJTbHON IPAKTUKH.
3HAKOMUTbHCS C UCTOPHEH pa3BUTHS MAaTEMAaTHKHU.

MHOT'OYJICH




Ha MHOXXHTCIIH.

53- | YpaBHeHus u 20y VYpaBHeHue, npasuia | Pemars nuHENHOE ypaBHEHHE C OJHOM IEPEMEHHOM, IIPUMEHss INpaBHIIa
72 HEpaBEHCTBA npeoOpa3oBaHus nepexofa OT HCXOAHOTO YpaBHEHUS K pPAaBHOCHIBLHOMY eMy Oolee
YpaBHEHUS, npocroro Buzaa. IIpoBepsATh, SABIAETCS JM KOHKPETHOE YHUCIO KOPHEM
PaBHOCHJIBHOCTD YpaBHEHHUS.
YPaBHEHUM. [TonOupars mpuUMepbl Map YHCEN, SBISIOMUXCA PEHICHHEM JHMHEWHOTO
JIuneliHOE  ypaBHEHHME C | YPAaBHEHMs C IBYMs IIEPEMECHHBIMH.
OJIHOM nepeMeHHo#, | CTpOuTh B KOOPAMHATHOM IIJIOCKOCTH TpauK JIMHEWHOTO YpPaBHEHMS C
pelieHue JUHEMHBIX | IByMSI TE€PEMEHHBIMU; TOJb3YSICh TIpadUKOM, TNPUBOAUTH MPUMEPHI
ypaBHeHui. Penienue 3amay | pelieHus: ypaBHEHUs.
C MIOMOILBIO YPaBHEHHUH. Haxogute pelmeHue CUCTEMBI [BYX JIMHEHHBIX YPAaBHEHHH C ABYMs
JluHeliHOE  ypaBHEHHME C | IEPEMEHHBIMH.
IBYMsl TIEpeMEHHBIMU U €ro | COCTaBIATh UM pellaTb YpPaBHEHHWE WIM CUCTEMY YPABHEHHM IO YCIIOBHUIO
rpadux. 3aJa4l, HWHTEPIPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 3alayu
Cucrema JBYyX JIMHEHHBIX | OJYyYEHHBIN pe3yJIbTar.
YPaBHEHUN c JOBYMsI
IIEPEMEHHBIMH.
Pemenue CHUCTEM
ypaBHEHUI CrocoooM
MOJICTAHOBKA U CHOCOOOM
CJIOKEHHUSL.
73- | KoopnuHats! u 24y Koopaunata  Toukum Ha | Ha koopauHaTtHOM mpsiMoil M300pakaTh TOYKH, COOTBETCTBYIOLIHE
96 rpaduxu. OyHKIUN MIPSIMOH. 3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJbl; 3alHUChIBATh UX Ha
YucnoBele  NPOMEXKYTKHU. | adreOpanyeckoM sI3bIKe.
Paccrosinne mexnay aByms | OTMedaTh B KOOPAMHATHOM IUNIOCKOCTH TOYKH IO 33JaHHBIM KOOpIUHATAM;
TOYKaMH KOOPJMHATHOMN | CTPOUTHh I'paUKU HECIOXKHBIX 3aBUCUMOCTEH, 3a/JaHHBIX (opMylaMH, B
MIPSIMOTA. TOM YHCJI€ C TTOMOIIBIO ITU(GPOBBIX JTabOpaTOpHUid.
[IpssmoyronbHast ~ cuctema | [IpumeHsiTh, M3y4yaThb NpPEUMYILECTBA, HWHTEPIPETHPOBATH TIpaduyecKuit
KOOp/JMHAT Ha IUIOCKOCTH. | CIOCOO  MpEeJICTaBIeHUs M aHalu3a  pa3HoOOpa3sHOW  KU3HEHHOU
ITpumepsl rpaduKoB, | HHGOpPMAIUH.
3aJIlaHHBIX dopmynamu. | OcBauBaTh  TOHATHE  (QYHKIMHM,  OBIazeBaTb  (DYHKIIMOHAJIbHOU
Urenue rpauKOB | TEPMHHOJIOTHEH.




peanbHbIX 3aBUCUMOCTEH.
[Tonsarue dynkmuu. ['paduk

Pacrnio3naBath juHelHY0 QyHKIHIO Y = kX + b, omuceiBaTh €€ CBOMCTBA B
3aBUCHMOCTH OT 3HaueHHU K03 uimeHToB K u b.

GbyHKIIH. CroiictBa | CtpouTh rpaduku IuHeiiHON QyHKIMH, QyHKIHK Y = |X|.
GbyHKIHI. Hcnonb3oBath udpoBbIe pecypChl I OCTpOeHUs rpadukoB GYHKIMN 1
JIunennas GyHKIUS. | U3ydeHUs MX CBOMCTB. [IpHBOIUTH MPUMEpPHI JTUHCHHBIX 3aBUCHMOCTCH B
[Toctpoenue rpagyKa | peaIbHbIX MPOIECCcax U SBICHHSIX.
JIMHEUHOU byHKIHAH.
I'padux pyuknuu y = |x|.
97- | IloBTOpeHue n 64 [ToBTOpeHME OCHOBHBIX | BbIOUMpaTh, TpPUMEHATH OICHHMBAaTH  CIIOCOOBI  CpaBHEHHS  YHCel,
102 | o60o6menue MOHATUI ¥ METOJIOB Kypca 7 | BBIYUCICHUH, MPeo0Opa30BaHN BBIPAKEHHH, PEICHUsT ypaBHEHUH.

Kjacca, 0000IIeHe 3HAaHUH.

Ocy1ecTBISITh CAMOKOHTPOJIb BBIIOJIHSIEMbIX JEHCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BIYUCIICHUH, TpeoOpa3oBaHul, IOCTPOCHUIH.

Pemate 3amaun u3 peanbHOW KU3HU, IPUMEHITh MAaTEMaTUYECKHAE 3HAHUS
JUISL pEeLLIEHUs 3a1a4 U3 IPYTUX IPEIMETOB.

Pemate TekcTOBBIE 3amaud, CpPaBHUBATH, BHIOMPATH CIIOCOOBI pEIICHUS
3aJ1a4H.

le/IMepHaH TEeMaTHICCKAad U TCPMHUHOJOIHYECCKasA JEKCUKA

HDUM@DHble Ccoea u crnosocovemanrnusd

AHFe6paI/I‘{CCKHI>'I CII0c00 peuicHus 3a1a4, 6yKBeHHa$I 3alUCh CBOMCTB ACUCTBUM Hal YUCJIaMU, BBIYUCIICHUA C PAllMOHAJIBHBIMU YHCJIaMU, Fpa(l)I/IKI/I,
,I[p06b, KOM6I/IHaTOpHHe 3ala4i, KOOpAWHAThl, KOPHHU YpaBHCHHS, MHOT'OYJICHBI, MHOKCCTBA TOYCK Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH, MHOXXCCTBA TOYCK Ha
KOOpI[I/IHaTHOI\/'I pr[MOfI, 06paTHa;1 MpONnoOpuUUOHAIIBHOCT, OAHOWICHBI, IIEPECTAHOBKH, npeo6pa30BaHI/Ie 6YKB6HHLIX BLIpa)KeHHfI, IMPpUBCACHUC HO,I[O6HBIX
cJIaracMbIX, ITPOU3BCACHUC U YaCTHOC CTeHeHeﬁ, MMPOUCHTHI, IpAMAA IIPOIMOPHHUOHAIBHOCTD, PACKPBITUC CKO6OK, pacCToAHNUC MCKAY TOUKaAMU KOOp)II/IHaTHOI\/'I
HpSIMOI\/JI, pemicHue 3aja4y € IIOMOIIBIO ypaBHeHHfI, CBOICTBA CTCIICHH C HaTypaJIbHBIM I10Ka3aTCJICM, CJIIOKCHHUE W BBIYUTAHHUC MHOI'OYJICHOB, CPAaBHCHUC
I[p06€fl, CTaTUCTUYCCKUC XAPAKTCPUCTUKHU, CTCICHbL C HATypPAJIbHBLIM IIOKA3aTCJIEM, CTCIICHL CTCIICHH, NPOU3IBCACHHUA U I[pO6I/I, YMHOXCHUEC OAHOYJIICHA

(MHOrO4JIeHa) Ha MHOTOYJIEH, YpaBHEHHE, (POPMYJIbI KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.

Ilpumepnvie d)DaSbl

MBI BBISICHWIIM, KaKHe BETMYMHBI Ha3bIBAIOT MPSMO MPONOPIHMOHATBHBIMHU.

51 Mory mpuBeCTH MPUMEPHI MPSMO MPONOPLUOHATBHBIX BEIHUHH.

MpI caenanu 3anuch o01el GopMyIibl IPSMO MPONOPLHOHATBHON 3aBUCHMOCTH.

S mory (3aTpyAHSIIOCH) cOPMYIHPOBATH CBOWCTBO MPSIMO MPOHOPIIMOHATBHBIX BEIUYUH.

S npuBen(a) npuMep NpONOPIUK U Ha3Bajla e€ KpallHHe U CpeHHE BETUYHUHBI.

MpbI HaxOUIIM TUIOUIA/Ib IPSIMOYTOJIBHUKA. 1715l 3TOTO0 MBI U3MEPUITU €r0 CTOPOHBI, @ TOTOM MEPEMHOKHMIIN MOJTYUYHBLINECS YUCIIA.




Ha pucynke mbl Buaum rpadguk ¢yHkumuu Y=rX. Ham HyXHO moctpouTh rpaduk, cumMMmerpuuHblii qanHomy ocu Oy. Ham mpenctouT 3amucathb
dopmynoit pyHKIMIO TpaduKa, KOTOPHIA MBI TOCTPOUM.
Mps1 Oynem pemaTh CUCTEMY YpaBHEHHH CIIOCOOOM TOACTAHOBKH.

. . 1 .
Mgl 3HaeM, 4TO cyMMa JABYX JIpoOeil, 3HaMeHaTeJIeM KOTOPbIX sABisfeTcs uncio 3, paBHa 4. PasHOCTb 3TuX Ipobeil paBHA 15. Hawm npencrout Haittu

YUCIUTEIN 3TUX ApOoOeil.

51 cocraBuii(a) 0 PUCYHKY CUCTEMY YPAaBHEHHH.

IIpumepnvie 661600061

Anre0pa TecHO cBsi3aHa ¢ apudmMeTukoil. OHa BO3HUKIJIA B JPEBHUE BPEMEHA B Pe3y/IbTaTe MOUCKOB OOILIMX CXEM PEIICHUS MTOXO0KUX apU(PMeTHUIECKUX
3agad. EcTe nBa cnocoba 3anmucu ApoOHbIX uuceln. VX MOXXHO 3amuchiBaTh B BUJAE JECSATUYHBIX U B BUJAE OOBIKHOBEHHBIX ApoOei. 3HAauuT, HY)KHO YMETb
CpaBHUBAaTh 4YMCJa, 3alUCaHHbBIE B JH000H u3 3TuX (popM. HyKHO yMmMeTb IpPOBOJIUTH BBIUMCIEHUS, €CIU CPEOu YHCEeJN, ¢ KOTOPhIMU HAJI0 BBIINOJIHUTH
apupMeTHuecKue NeHCTBUSA, €CTh U OOBIKHOBEHHbIE, U JecATHUUYHbIE JpoOu. C MOHATHEM JIpoOM CBA3aHO MOHATHE HpoleHTa. UToObl pemiaTh 3ajadd Ha
IPOLIEHTHI, HaJI0 CBOOOIHO MEPEXOUTH OT APoOeH K MPOLEHTaM U HA000POT — OT MPOLIEHTOB K IPOOSIM.

Cpennee apudmeTrnueckoe psijia Yucelsl — TO YaCTHOE OT JIEIEHUsI CYMMBI 3THUX YHCEN Ha UX KOJIMYECTBO.

Moja — 3T0 4Hci0 psijia, KOTOPOE BCTPEUAeTCs B 3TOM psi/ly Yallle Bcero (Haubosiee 4acTo).

Pazmax — 3TO 0MH W3 CTAaTHCTUYECKUX TOKa3aTeNel pa3indusi, Wik pazdpoca. ITO pa3HOCTh MEXIAy HAaMOOJIBIIMM U HAUMEHBIINM 3HAYCHHUSIMU Psiia
JTAHHBIX.

dopmyna omany npsaMoyroibHuka — S=ab. OHa BbIpakaeT COOTHOIICHHE MEXKIY IUIOHMIAIbI0 S M JuIMHAMU CTOpoH & u b. [lns HaxoxaeHus
IJIOIIAY IPSIMOYTOJIbHAKA HA/10 U3MEPHUTH €T0 CTOPOHBI M IEPEMHOKHTD ITOTYYUBIINECS YUCIIA.

®dopmysa myTd paBHOMEPHOTro JBMKEeHHUS — S=Vi. OHa BbIpa)kaeT 3aBUCUMOCTb PACCTOSHUS S OT CKOPOCTU JIBHKEHHS V U BpeMeHHu t. DTo rimaBHOe
COOTHOILIEHHE MEXIYy PacCTOSHUEM, CKOPOCThIO M BPEMEHEM ABM)KEHHS MO3BOJIAET MO JIIOOBIM JBYM M3 YKa3aHHBIX BEIMYMH HAWTU TPETHIO C MOMOIIBIO
BBIYMCIICHHUM.

B ObITy Ka)x1p1ii yenoBeK pakTUYECKH MoJb3yeTcsl (OpMyJIOil CTOMMOCTH MOKYIKH. [l 3TOro 11eHa ToBapa yMHOXaeTCsl Ha KOJIMYECTBO KYIJIEHHOTO
tToBapa. Hanpumep, 11eHa 0JHOrO KUJIOTpaMMa caxapa YMHOXAETCsl Ha KOJIMYECTBO KYIUIEHHBIX KMJIOTpaMMOB. Eclii cTOMMOCTB OKYIIKH 0003HaYUTh OYKBOI
C, ueny ToBapa OYKBOH C, a KOJMYECTBO KYIJIEHHOIO ToBapa OYKBOW M, TO popMyy CTOMMOCTH MOKYIIKH MOXKHO 3amucaTh Tak: C=cm.

[Ipu BBIYMCIIEHUSAX 110 OpMYIaM BMECTO OYKB MOXKHO IO/ICTaBIAThH pa3Hble uncia. Hampumep, B popmyine S=Vt BpeMsi 1 CKOPOCTh MOTYT MEHSIThcs. B
3aBHCUMOCTH OT 3TOr0 OyAeT MEHAThCS paccTossHue. Takue U3MEHSONMecs BETUYMHbBI Ha3bIBAIOT MIEPEMEHHBIMU BeTMUYMHAMU. ByKBBI B hopMyIie, KOTOPBIMU
OHU 0003HAYEHBI, HA3bIBAIOT IEPEMEHHBIMH.

JIBe BEIIMYUHBI HA3bIBAIOT MPSAMO MPONOPLUOHAIBHBIMU, €CIIU IIPU YBEJIMYEHUH OJHOM U3 HUX B HECKOJIBKO pa3 JIpyras yBEIUYUBAETCSA BO CTOJIbKO K€
pa3. OO6paTHO NPONOPLUUOHATBHBIMH Ha3bIBAIOT JBE BEJIMUUHBI, IPH YBEJIMYECHUU OHOM U3 HUX B HECKOJIBKO pa3 JIpyras yMEHBIIIAETCsl BO CTOJIBKO K€ pas.

a C a_c¢ o
Ecnu orHOImICHNE E PaBHO OTHOILICHUIO E ,TO paB€HCTBO ;zz HAa3bIBAIOT IIPOIMOPUHCH.

Korna 3agauy pemaror anredpandeckuMm crocoOOM, TO YCIOBHE 3aJauyM IMPEkJE BCEro MEpeBOAAT Ha sA3bIK MaTeMaTHKU. [lepBblif mar Takoro
nepeBoia — BBeACHUE OYKBBI 11 0003HAUYCHMSI KaKOH-TMO0 HEM3BECTHON BEIMYMHBI. B pe3ynpTare mepeBojia 0OOBIYHO MOTydaeTcs paBEHCTBO, COJAEpIKaIee
OyKBY. OTO paBEHCTBO HA3bIBAIOT YPABHEHUEM.



TemaTn4yeckoe NJIaHNpPoOBaHue Y4eOHOI0 nMpeaAMeTa «Auaredpa», 8 kiacc

O01ree KOJIM4IeCTBO YacoB — 68 yacoB.

Bo3moxHOCTB
UCIIOJIb30BaHU
Ne Kozn- s 110 TEME
Tematnueckue 010kH,
YPOK pastens BO Coneprxanue (TeMa ypoka) OcCHOBHBIE BU/IbI IEITEILHOCTH 00Y4arOLINXCS 3JIEKTPOHHBIX
a 4acoB (1mupoBBIX)
oOpa3oBarenbH
BIX PECYpCOB
1-22 | Yucna u BeIUUCIeHUs. | 229 KBanpatublii kopeHb U3 | B meuenue yuebHo2o 2o0a: IOHUMATh, IPUMEHATh B CaMOCTOSTENIbHON | bubnuoreka
KBanparusie KopHU qyucia. pedr, BOCHPHHHMATH (CIYyXO3pUTENbHO M /i Ha ciyx ¢ ydérom | [JOK
[MousiTue 00 | ypOBHSI CIIyXOpEYEeBOr0 pa3BUTUS OOy4arommxcs) W gocrarouHo | https://m.edsoo
UPPALMOHAIBHOM  YHCJEC. | BHITHO M €CTECTBEHHO  BOCHPOM3BOAUTH  TeMaTWdeckyw u | .ru/7f42d862

Jecstuunbple npuOIMKEHUS
UPPALMOHAIBHBIX YUCEI.

JlericTBUTENbHBIE YHCIIa.
CpaBHeHue
JEHCTBUTENbHBIX YHCEI.
Apudmernueckuit

KBaJJpaTHBIN KOPEHb.
VpaBHeHue Buja x2 = a.
CaoiicTBa apupMeTUUECKUX
KBaJPAaTHBIX KOPHEM.
[IpeoOpazoBaHme YUCTOBBIX
BBIpa)KEHUI, collepxKalux
KBaJ[paTHbIE KOPHHU.

TEPMUHOJIOTHUECKYIO JIEKCHKY, a TaKKe JIEKCHKY MO OpTaHU3aIiH
y4eOHOH  NesATeNbHOCTH. BBIMOMHATE  (POHETHYECKYIO  3apsaKy.
Hcronp30BaTh JakTWIBHYIO (YCTHO-TAKTWIIBHYIO pE4Yb) B KauyecTBE
BCIIOMOTATEIILHOTO CPEJICTBA OOIICHHSI.

Ilo oxoHuanuu Kasxcootl yuebHol yemeepmu.: BOCIPUHAMATh Ha CIIYX U
BOCIIPOM3BOANTh TEMAaTHYECKYI0 W TEPMHUHOJIOTHUYECKYIO JIEKCHKY
yueOHOM NUCIUIUIMHBI, a TaKKe JIEKCUKY 0 OpraHHu3aluu y4yeOHON
NeSITETTHHOCTH.

dopMynHpoBaTh OMpENENeHHe KBagpaTHOTO KOpHS U3
apu(METHIECKOTO KBaIPaTHOTO KOPHSI.

[TpuMeHsITh oOmepanuio HM3BICUYCHUS KBAJIPATHOTO KOPHS M3 YHUCIHA,
UCTIONB3YS TIPU HEOOXOTMMOCTH KaJIbKYJISATOP.

OneHuBaTh KBaJpaTHbIE KOPHHU MENBIMU YHCIAMU U JIECATUYHBIMU
JPOOSIMH.

CpaBHUBaTh W YHOPSAJOYMBATH pallMOHAIBHBIE W HUppaIMoOHATbHBIC
Yrciia, 3alMCaHHbIe C TIOMOIIBIO KBAAPATHBIX KOPHEH.

Hccnenosarh ypaBHEHHE x2 = a, HAXOAUTH TOYHBIE M IIPUOIMIKEHHBIE
KopHU 1ipH a > 0.

HccnenoBaTh CBOWMCTBA KBagpaTHBIX KOpPHEH, MPOBOMAS YHCIOBHIE
AKCIIEPUMEHTHI C UCIIOJIb30BAaHUEM KAJIBKYJIATOPA (KOMIIBIOTEPA).
Jloka3piBaTh CBOMCTBa apu(METHYECKHX KBaJpaTHBIX KOpPHEH;
MIPUMEHSTH UX JUIS IpeoOpa3oBaHus BRIPAKECHU.

4HUCIa,



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

BremonHATe ipeoOpa3oBaHusl BRIPAKECHUI, COJEPKAIINX KBaJIpPATHBIE
KOpHH. BbIpaxarh MEpPeMEHHBIE U3 T€OMETPHUECKHX W (DU3HUECKUX
dbopmy.

BbraucnsaTh 3HaUCHUS BBIPAKEHUH, COMEPIKAIIUX KBAJIPaTHBIE KOPHH,
UCTIONB3Ys TIPYU HEOOXOTUMOCTH KaJIbKYJISATOP.

Hcnonk30Bath B X0JI¢ PENICHUS 33249 dJIEMEHTAPHBIC TIPEICTABICHUS,
CBSI3aHHBIC C MPHOMKEHHBIMH 3HAYCHUSIMHU BEJTMYWH.

3HaKOMUTBCS C HICTOPUEH Pa3BUTHS MAaTEMAaTHKH.

23- | Uucna u Beraucnenus. | 11g Crenenn c uenbiM | DopMyaupoBaTh ONPEAEICHUE CTENIEHHU C LIEJIBIM [TOKA3aTENEM.
33 Crernens ¢ 1enpM [IOKA3aTeJEM. [TpencraBisaTh 3a0MCh OOJBIINX U MAJBIX YHACEN B CTAHJAPTHOM BHJIE.
[OKa3aTesieM CranpaprHas 3anuch yucna. | CpaBHUBaTh 4HMClla U BEJIMYMHBI, 3alMCAHHBIE C HCIOJIb30BAaHUEM
Pa3mepsl 00bekToB | crenenu 10.
okpyxatomero mupa (ot | Mcnonp3oBaTh 3anuch 4Kcenl B CTaHAAPTHOM BUJIE JUISl BBIPAKEHUS
AJIEMEHTApHbIX YaCTUL[ JI0 | pa3MEPOB OOBEKTOB, JUIMTEILHOCTH IIPOLIECCOB B OKPYKAIOLIEM MUPE.
KOCMHYECKHX  OOBEKTOB), | DopMynHupoBaTh, 3amUCHIBATH B  CHMBOJHYECKOW  ¢opme W
JUINTEIBHOCTh IMPOLIECCOB B | WIUIIOCTPUPOBATh  NPUMEPAMU  CBOWCTBA  CTENEHH C  LEJIbIM
OKpY’KaroIlleM MHUpE. [IOKA3aTeJIEeM.
CgoiicTBa crenenu ¢ uensiM | [IpuMensaTs cBoiicTBa creneHu Ui NpeoOpa3oBaHMs BbIpaKEHUI,
MIOKa3aTeNEM. COJIEpKalIiX CTENEHHU C LIEJIBIM MTOKa3aTeaeM. BhIMonMHITh AeHCTBUS C
4KCJIaMH, 3alIMCaHHBIMU B CTaHAAPTHOM BHJE (YMHOXEHHE, [IEICHUE,
BO3BEJICHUE B CTETIEHB ).
34- | AnreOpanyeckue T4 KBanparsbiit TpéxwieH. | Pacnio3HaBaTh KBaJgpaTHBIM TPEXUIEH, YCTAHABIMBATH BO3MOXHOCThb
40 BBIPAXECHUS. Pa3znoskeHne  KBajgpaTHOTrO | €ro pasioKEHUs Ha MHOXKHUTEIH.
KBanpaTHslit TpEXWICHA HA MHOXKUTENU. | PackimaapiBaTe  Ha  MHOXKWTENM  KBaApaTHBIM  TPEXWIEH ¢
TPEXWIECH HEOTPULATEIBHBIM JUCKPUMUHAHTOM.
41- | Anrebpanyeckue 22y Anrebpanyeckas npoOb. | 3anuceiBaTh  anredpavyeckue BblpaxkeHus. Haxomute o0nacTb
62 BBIPAXEHUSI. Jomnyctumblie 3HAUEHUS | ONPEJENICHUS PAllMOHAIIBHOTO BBIPAKEHHUS.
Anrebpanyeckas MEPEMEHHBIX, BXOJAIIUX B | BBIMOIHATH YMCIIOBBIE MMOJACTAHOBKU U BBIYUCIATH 3HAYEHHE APOOU, B
Ipo0b anreOpanvecKue TOM YHCJI€ C TTOMOIIBIO KaJIbKYISITOPA.
BBIPAKEHUSI. OcHoBHOe | POpMYyTUPOBATH OCHOBHOE CBOMCTBO anredpandeckoil apodbu u
CBOMCTBO anreOpanyeckoil | IPUMEHATH €ro AJis IpeodpazoBaHus APOoOeH.
Ipoowu. Cokpaiienue | BoimonHsaTh aelicTBus ¢ anreOpandeckKuMH Ipo0siMHu.
npobeil. [IpumensiTh TpeoOpa3oBaHUS BBIPAKEHUN JUIsI pELICHHUsS 3ajad.
CrnoxeHue, BbIUMTaHUE, | Beipaxkats nepemenHble U3 Gopmyn (PpU3NUECKUX, F€OMETPUUECKHUX,
YMHOXEHHE U  JeJIEHHE | OMHUCHIBAIOIIUX OBITOBBIE CUTYALIUN).




anreOpanvecKkux  JIpoOeid.
IIpeoOpazoBanue
BBIPOKEHUH, COJEpKAIIUX
anredpanvecKue Apoou.

63- | IloBrOpeHue u 64 [ToBTOpeHue OCHOBHBIX | BbIOMpaTh, NPUMEHATH OLEHUBATH CIOCOOBI CpPaBHEHHUS YHUCEIl,
68 000061IeHNE MOHSATUH U METOIOB Kypca 8 | BRIUMCIICHUH, TPeoOpa30BaHU BEIPAKCHHM, pEIICHUS] YPAaBHCHH.
KJlacca, 0000menue 3Hanui. | OCylmecTBIATh ~ CAMOKOHTPOJb  BBIIOJHSAEMBIX  JCHCTBUIL U
CaMOIIPOBEPKY pe3ynbTara BBIUHCIICHHH, npeoOpa3oBaHui,
MOCTPOCHU.

Pemate 3amaum U3 peanbHOM JKHM3HHU, NPUMEHATh MATEMATHYECKHUE
3HAHMA JJI pEUICHUs 33]1a4 U3 APYTUX MIPEIMETOB.

Pemrate TeKCTOBBIE 331a4M, CPAaBHUBATD, BEIOUPATH CIIOCOOBI PEIICHHS
3aJ1a4H.

IIpumepHas TeMaTH4YecKast U TEPMHHOJIOTHYECKAS JIEKCUKA

IIpumepnvie cnosa u cnogocouemanus

Anrebpanueckue ApoOu, BEpPOSTHOCTh CIIy4allHOTO COOBITHUS, BBIHECEHUE OOIIEr0 MHOXKMTENS 3a CKOOKHM, 3aJjaua O HaXOXJAEHUU CTOPOHBI KBaJpara,
UppanroHaIbHbIE YHCIIa, KBAJApaTHbIE KOPHHU, KyOUYeCKHid KOPEHb, OCHOBHOE CBOKCTBO JPOOH, MPeoOpa3oBaHKE BBIPAKEHHH, pa3I0KEeHNE MHOTOWICHOB Ha
MHOXHTEJH, Pa3I0KEeHHE Ha MHOXKHUTEIN ¢ MPUMEHEHUEM HECKOJIbKHX CIIOCOOO0B, pellieHHe YPaBHEHHMH C MOMOIIBIO PA3JIOKEHUs] HA MHOXKUTEINH, CBOMCTBA
CTETIEHU C LENbIM I[OKa3aTeJeM, CllydyaiiHble COOBITHS, CIIOKEHHE (BbIUMTAHUE) ainredpanueckux ApoOel, crmoco® TpYyNIUPOBKU, CTEHNEHb C ILEJIbIM
nokasaresueM, Teopema Iludaropa, ymHOXKeHHE (IeneHue) anredpandeckux ApoOei, GopMysbl pasHOCTH U CyMMBI KyOOB, (opMysia pasHOCTH KBaJpaToB,
4acToTa U BEPOATHOCTh, YACTOTA CIIy4alfHOT'O COOBITHSL.

IIpumepnvie ¢ppaswvl

MBI 3anucany pacrpeienuTeNIbHOe CBOMCTBO YMHOXKEHHUS B TOM BHJIE, KAK OHO IPUMEHSETCS JJIsl BBIHECEHUs O0IIEro MHOXKHTES 32 CKOOKH.

S mpountan(a) popmyny Tak: cymMma KyOOB JIBYX YHCEJ paBHa MPOU3BEICHUIO CyMMbI 3THUX YHCEN U HETIOJIHOTO KBaJpaTa UX pa3HOCTH.

51 Ha30BY NpUEMBI, ITPU MIOMOIIU KOTOPBIX MHOIOWIEH MOKHO Pa3JIOKUTh HA MHOXKHUTEIH.

Pa3no)xeHne Ha MHOXUTENIN — 9TO OCHOBHAs 3a/1a4a TEOPUH MHOTOYJIEHOB.

IIpumepHvie 6b1600¢b1

CymiecTByeT 1enblid psa NpUEMOB ISl Pa3JIOKEHUS] MHOTOWIEHOB Ha MHOXUTENU. OJUH U3 TaKUX NPUEMOB — BBIHECEHHE OOIIET0 MHOXKHTENIS 3a
CKOOKH. DTO mMpeoOpa3oBaHUE BBINOJIHIETCS Ha OCHOBE PACHpENeNUTEIBbHOTO CBOMCTBA — Kak M yMHO)XEHHME MHOTrouwleHa Ha oaHowieH. Ho B ciydae
BBIHECEHHUS 32 CKOOKH 3TO CBOMCTBO MPUMEHSETCS CIIPaBa HaJIEBO.

MBI paccMoTpenu pa3Hble TPUEMBI, PU TOMOIIM KOTOPHIX MHOTOWJIEH MOYKHO Pa3JIOKUTh HA MHOXKHUTENN: BHIHECEHHE O0IIEro MHOXKHUTEIS 38 CKOOKH,
Croco0 rpynnupoBKH, IPUMEHEHHE POPMYI COKPAIIEHHOTO YMHOXKEHHSI. B CIIOKHBIX cilydasX HaJo NPUMEHITh HECKOJIbKO MpuéMoB. He cymecTByeT o0mux
IPaBUJI JIJIsl YCTAHOBJIEHHSI TOTO, KaKUe CIIOCOObI M B KaKOM IOPsIIKE HaJ0 MPUMEHATh. Takke He BCEr/a MOXKHO Pa3sIoKUTh MHOTOWIEH Ha MHOxuUTenu. Ho




€CTh HEKOTOPbIE PEKOMEHIAINU, KOTOPbIE HAZl0 YYUTHIBaTh. ECIM MOXHO BBIHECTH 32 CKOOKHM OOIIMN MHOXHTENb, TO 3TO HYXKHO clenats. Hajgo mocMoTpers,
MOYKHO JIM BOCIIOJIB30BAThCS KaKOW-HUOYIb popMymoii: 1) ecu umeercs AByWIEH, TO HAJ0 MPOBEPHUTH, MOKHO JIU MIPUMEHUTH (POPMYITy pa3sHOCTH (CyMMBbI)
KyOOB, 2) eciiu ecTb TPEXWIEH, TO HaJ0 IPOBEPUTh, MOXKHO JIM CBEPHYTh €ro B KBaJpar ABywieHa. Eciu He ynaércs mpuMeHUTh (GOpMYIbl COKpPAIEHHOTO
YMHOXXEHUSI, TO HaJ0 IONPOOOBaTh MCIIOJIB30BaTh CIOCOO rpynnupoBkU. Koraa pasiioskeHre Ha MHOXKMTENIM 3aBEPILEHO, HAJO MPOBEPUTH MOJIyYEHHBIN
pe3ysbTaT C MOMOILBIO YMHOXKEHHUS.

TemaTH4eckoe NJIaHHPOBaHHE Y4eOHOI0 MpeaMeTa «Ajaredpa», 9 (10)kiace

O01ree KOJIMIECTBO YacoB — 68 yacoB.

Bo3moxxHOCTB
UCTIOJIb30BaHU
Ne Koxn- s 110 TeEME
TemaTnueckue OI0KH,
YPOK pases BO Coneprxanue (TeMa ypoka) OcCHOBHBIE BUJIBI ICATETBHOCTH 00YJArOIITXCSI AIIEKTPOHHBIX
a 4acoB (mmdpoBbIX)
oOpa3oBarenbH
BIX PECYPCOB
YpaBHeHus u 174 KBagpaTHoe ypaBHEHUE. | B meuenue yuebnoco cooa: MOHUMATh, IPUMEHSATH B caMOCTOsATeNbHOM | bubimoreka
HEpPaBEHCTBA. Henonnoe KBaJpaTHOE | peYH, BOCHPUHUMATH (CIyXO3pUTeNbHO W/miaM Ha ciayx ¢ yuérom | LHOK
KBanparubie ypaBHEHUE. YPOBHSI CIIyXOPEUYEBOI'O pa3BUTHs oOOyuarommxcsi) u jgocrtarouno | https://m.edsoo
YPaBHEHHUS ®dopmyna KOpHEW | BHATHO M  €CTECTBEHHO  BOCHPOM3BOAWTH  TeMaTtWdeckyw o | .ru/7f43c542
KBAQJIDATHOTO  ypaBHEHUS. | TEPMUHOJIIOTHUYECKYIO JIEKCHKY, a TakKXKe JIeKCHKY IO OpraHH3aluu
Teopema Buera. yueOHOM  JeATENbHOCTH. BBIMOMHATE (HOHETHUECKYIO  3apsaKy.
Permenune ypaBHeHUH, | Mcrons30BaTh MakTUIbHYIO (YCTHO-JAKTHIBHYIO peub) B KauecTBE
CBOJISIIMXCS K KBaJPAaTHBIM. | BCIIOMOTaTeIbHOIO CPEe/ICTBA OOIIECHHUSI.
IIpocrenimue npoOHO- | [lo okonuanuu Kasxcoou yueonot yemseepmu. BOCIIPUHUMATh Ha CIyX U

paloOHaIbHBIE YPABHEHUS.
Pemenue TeKCTOBBIX 3a1a4
C IIOMOIIBIO KBAPaTHBIX
YpaBHEHUM.

BOCIIPOM3BOJAUTh TEMATHUYECKYH0 M TEPMUHOJIOTHYECKYIO JIEKCUKY
y4eOHOM NUCUUIUIMHBI, a TaKXKe JIGKCHUKY IO OpraHu3aluu y4eOHOMH
JIEATENIbHOCTH.

Pacnio3HaBaTh KBaJipaTHBIE YpaBHEHHUS.

3anuceiBaTh (QOpMYyNy KOpPHEH KBaJpaTHOTO YpaBHEHHUS, peElIaTh
KBaJI[paTHbIEC YPABHEHHUS — MOJIHBIE U HE MOJIHBIE.

[IpoBOAMTH MpOCTENUIINE UCCIAEAOBAHUS KBAAPATHBIX YPAaBHEHUH.
Pemats ypaBHEHMS, CBOASIIMECS K KBAJApPATHBIM, C MOMOIIBIO
npeoOpa3oBaHUil U 3aMEHOM MePEeMEHHOM.
HaGmromate w  aHanm3upoBaTh  CBSI3b
Kod(duUIMeHTaMH KBaJAPAaTHOTO YPABHEHHUS.

MEXIy KOpHAMH U
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®opmynupoBarh TeopeMy Buera, a Takke 0OOpaTHYIO Teopemy,
IIPUMEHSATH 3T TEOPEMBI JJIs PELICHUS 3a]1a4.

Pemate TekCTOBBIE 3aauM aareOpanyvyecKkuM CHOCOOOM: MEepPeXOIUTh
OT CJOBECHOW (OPMYIMPOBKM YCIOBHS 3aJaud K auredpanyeckoil
MOJEIM IyTEM COCTaBJICHUS YPABHEHMs; pEIIAaTh COCTaBICHHOE
YpaBHEHUE; NHTEPIIPETUPOBATH PE3YIIbTAT.

3HaKOMHUTBCS C HICTOPUEH Pa3BUTHA anreOphl.

VYpaBHeHus u 154 JluneitHoe  ypaBHeHue cC | Pacrio3HaBarh JIMHEHHbBIC YPaBHEHHUS C ABYMS IEPEMEHHBIMU.
HEpaBEHCTBA. IBYyMsl TepeMeHHbIMU, ero | CTpouth rpaduku JMHEHHBIX ypaBHEHUH, B TOM 4YHCIE HCIHOJIB3YS
Cucremsbl ypaBHEHUI rpaduk, mpuMepsl peuieHus | HudpoBbIe peCcypChl.
YpaBHEHUN B uenblx | Paznuuare napaisienbHble M NE€PECEKAIOIIMECS NpsIMble MO  HX
YHUCIIAX. YPaBHEHUSM.
Pemenne cucrem  AByx | Pemarb cuctemsl IBYX JIMHEHMHBIX YPaBHEHUU C ABYMS MEPEMEHHBIMU
JUHEUHBIX YpPaBHEHUU C | HOJICTAHOBKOW U CIIOKEHHUEM.
JIBYMSI nepeMeHHbIMU. | Pemate mpocreiiine cucTeMbl, B KOTOPBIX OJHO M3 YpaBHEHHI He
[Ipumepsl pemieHus: CUCTEM | SIBISIETCS JIMHEHHBIM.
HEJIMHCWHBIX ypaBHCHHH C | [IpHBOIUTE TpapUYeCKyr0 HHTEPIPETAIUIO0 PEIICHUS ypaBHEHUS C
JIBYMsI TIEPEMEHHBIMHU. JIBYMSI TIEPEMEHHBIMU U CUCTEM YPABHEHHH C IByMsI IEPEMEHHBIMU.
I'paduueckas Pemartp TekcTOBbIE 3a/1a4M anreOpanyecKuM CIIOCOOOM.
WHTEpIpETalys ypaBHEHUS
C JBYMsl TEPEMEHHBIMU U
CHCTEM YPABHEHHI C JBYMS
MepeMEHHBIMH.
Pemienne TekcTOBBIX 3amay
c MTOMOLUIBIO CUCTEM
YpaBHEHUM.
VYpaBHeHus u 14y YucnoBble HepaBeHcTBa U | DopMynIMpoBaTh CBOMCTBAa YMCIIOBBIX HEPABEHCTB, WIUIHOCTPUPOBATH

HEpPABEHCTBA.
HepasencrBa

HUX CBOMCTBA.

HepaBenctBo ¢ opnoM
IIEPEMEHHOM. JIuHeinbie
HEpaBEeHCTBA C  OJHOM

MEPEMEHHOMN U UX PEIICHHUE.
Cucremsl JIMHENWHBIX
HEPABEHCTB c OJHOM
MEPEMEHHOMN U UX pEIICHHE.

UX Ha KOOPJMHATHON MPSMOH, T0Ka3bIBATh AJIr€OpanvdecKH.
IIpuMeHATH CBOMICTBA HEPABEHCTB B XOJI€ PEILCHUS 3a1a4.

Pemate nuHeHHbIE HEPABEHCTBA C OJHOM IMEpPEeMEHHOH, M300pa)kaTb
peLICHUE HEPABEHCTBA HA YMCIIOBOM IIPSIMOIA.

Pemate cucreMbl JHMHEHHBIX HEPABEHCTB, H300pa)kaTb pelICHHE
CHUCTEMBI HEPABEHCTB HA YUCIIOBOU IIPSIMOM.




N3o0paxkenue pereHus
JMHEWHOTO HEPaBEHCTBA H
UX CHCTEM Ha YHCJIOBOM

IIPSMOU.
Oyukuuu. OcHOBHBIE | 64 [TonsiTue ¢byukun. | Mcnonb3oBaTh PyHKIMOHAIBHYIO TEPMUHOJIOTUIO U CHMBOJIHKY.
ITOHATUSA Ob6nactes ompenenenuss U | Beruncnsats 3HadeHus GYHKOUH, 3aJaHHbIX  ¢opMmynamu  (1IpU
MHOKECTBO 3HaYeHUH | HEOOXOJUMOCTH HCIIOJIb30BaTh KAJIbKYJISTOP); COCTABISATH TaOJIMIIBI
GyHKIIHH. CniocoObl | 3HaYeHUHN QYHKIIUH.
3a1aHusl PyHKITUH. CtpouTth 10 TOYKaM rpapuku QyHKITUH.
I'pacdux ¢ynkuuu. | OnuceiBaTh  CBOMCTBA (YHKIMM Ha OCHOBE €€ TpaduvecKoro
CpoiictBa  (YHKIIUH, WX | IPEICTABICHHUS.
oTOOpaxkeHue Ha rpaduke. Hcnonbs30BaTh (YYHKITMOHATBHYIO TEPMHUHOJIOTHIO U CHMBOJIUKY.
HccnenoBath mpuMepsl TpadUKOB, OTPAKAIOIIUX PEATBHBIC TPOIECCHI
u sBiieHus. [IpuBOAUTE MpUMEpPHI IPOLECCOB U SIBJICHUH C 3aJaHHBIMU
CBOWCTBaMH.
Hcnonp30BaTh  KOMIIBIOTEPHBIE  MPOrpamMMbl Uil MTOCTPOEHUSA
rpadukoB QyHKIUN U H3yYSHUS UX CBOMCTB.
Oyukuuu. Yucnossie | 104 Urenne u  nocrpoeHue | PacriozHaBath Bubl n3ydyaeMbiX GyHKIuM. [loka3piBaTh cxemaTuuecku
byHKIIUN rpadukoB GyHKIMH. | MONT0XEeHHe Ha KOOPMHATHOM MIOCKOCTH TpadukoB GyHKIMI BUaa: Y
ITpumepsl rpapukoB | = x2 y=x3y= VX, y = |x|.
GyHKIMIH, OTpaXkarolluX | Mcnonp30BaTh (PYHKIHOHAIBHO-TpadUYECKUE TMPEACTABICHUS IS
PCaIbHBIC IPOLICCCHI. pELIEHNS U UCCIECA0BAaHNS YPABHEHUM U CUCTEM YPAaBHEHUU.
OyHKIUY,  ONHCBHIBAIOLIUE [TpumensTh nudpoBbIe pecypehl s MOCTpOeHUs TpaduKoB QYHKITUH.
MPSAMYIO u o0paTHy0
MIPONIOPLIMOHATIBHBIE

3aBHCUMOCTH, UX IpaduKu.
l'unepOona.

Ipaduk GpyHkuum y = x2,
®ynkmun Y = x2,y = x3,y
=X, y = |x|; rpaduieckoe
pelIcHue  YpaBHEHHHM U
CUCTEM ypaBHEHUM.




[ToBTOpEHME N
000011IEHNE
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[ToBTOpEHME OCHOBHBIX
MOHSATUH U METOJIOB KypCOB
7, 8, 9 knaccoB, 0000IIIeHHE
3HaHUHI

BreibupaTth, NpUMEHSTH, OIEHHBATh CIOCOOBI CPAaBHEHUS 4YHCED,
BBIYHMCIICHHH, MPe0Opa30BaHUI BhIPAKEHUN, PEIICHUs YPaBHEHUMH.
OcCylecTBISATh ~ CAMOKOHTPOJb  BBIINOJMHSEMBIX  JIEHCTBUH U
CaMOIIPOBEPKY pe3ynbTara BBIUHCIICHHH, npeoOpa3oBaHui,
MOCTPOCHU.

Pemarp 3amaun u3 peajgbHOW >KM3HHM, NPUMEHSATH MaTeMaTUYecKue
3HAHUSA JUIA PelIeHus 3a]a4 U3 IPYTuX IPeIMETOB.

Pemarp TekcTOBBIE 3a/1a4, CPABHUBATH, BRIOUPATH CIIOCOOBI peleHuUs
3aJ1auH.

HpnMepHaﬂ TEMATHICCKAA U TCPMHUHOJIOIHIECKAs JJEKCUKaA

Ilpumepnvie ciosa u crosocouemanus

I'padux nuHEHHOTO YpaBHEHUS C JBYMs IEPEMEHHBIMHU, I'paduK (QYHKIUH, JCHCTBUTEIbHBIC YHCIIA, JOKA3aTeIbCTBO HEPABEHCTB, 3aJayd Ha
KOOPJAMHATHOM ITUIOCKOCTH, KBaJpaTHBIC ypaBHEHUS, TUHEHHAs (QYHKIUS, TMHEHHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMH, JTMHEHHBIE HEPABEHCTBA, HETIOJIHBIC
KBaJIpaTHBIC ypAaBHEHMS, HEPABEHCTBA, PA3JI0KEHHE KBAJIPAaTHOIO TPEXWICHA HA MHOXKWTEIM, PELICHUE 3a/1ad C IOMOIIBIO CUCTEM YpPaBHEHHUH, pEIICHUE
CUCTEM YPAaBHEHMH CIIOCOOOM IOJCTAHOBKHU (CIIOKEHHS), C TOUHOCTBIO JO..., CBOMCTBAa HEPAaBEHCTB, CBOWCTBA (DYHKIMH, CUCTEMbl YPAaBHEHUM, CIIOXKHbBIE

IKCIIEPUMEHTHI, (POpMYITa KOpHEH KBAJAPATHOTO YpaBHEHMUs, YTEHUE rPa(QUKOB.

Ilpumepnvie d)pa3bl

®ynknus f Ha3pIBaeTCS BO3pacTaroliell Ha MHOXKECTBE X, €M OOJIbIIIeMy 3HAUECHHIO apryMEHTa COOTBETCTBYET OOJIbIlIee 3HAYCHUE (DYHKIIUH.
Ecnu Ha Bceit obnactu onpeneneHus GyHKIMs BO3pAcTaeT, TO €€ Ha3bIBAIOT BO3pacTarollel (yHKIIMEH, a eciii yObIBaeT — TO yObIBaIOLIEH (PyHKIHEH.

cDyHKI_II/IIO, B3pacCTarOUlyr0 Ha MHOKECTBC X unmm y6BIBaIOH_Iy1-O Ha MHO>XCCTBC X, Ha3bIBalOT MOHOTOHHOM q)YHKHHCﬁ Ha MHOX€ECTBE X.

Ham HyXHO yka3aTh 001acTh OINpeeseHuss U 00JacTh 3Ha4eHUH (YHKIUH. MBI JOMKHBI HaWTH NPOMEXYTKH, Ha KOTOpbIX QyHkums f yOwiBaer,

BO3PACTACT U COXPAHACT IMOCTOSAHHOC 3HAYCHHC.

A I‘OTOB(a) (MOFy, HC MOTY, 3aTPpYyAHIOCH, XOHY) JI0Ka3aTh: €CIU YETHAS (I)YHKI_II/I}I MOHOTOHHA Ha IOJOXXUTEILHON YacTH 00JIaCTH OIIPEACIICHUs, TO

OHa UMCCT HpOTHBOHOHO)KHLIﬁ XapaKTep MOHOTOHHOCTH Ha OTpI/II_IaTeJIBHOﬁ YacTu 00JIaCTH OIIPCACIICHUS.

Msl chopMynMpoBaI OIpeaesieHre Bo3pacTarouie u yobiBaromeil pyHkuuii Ha MHOKecTBe X. HaM Hy»HO NmpHMBECTH NpUMEphl BO3pacTaroleld u
yObIBaromeil pyHKIuii.

51 Mory oOBSICHUTB, B U€M COCTOMT OCOOEHHOCTH rpaduka YETHOM QyHKIIMM U IPUBECTU MPUMEPHI YETHOM U HEUETHON PyHKITUH.
S roToB(a) OTBETUTH Ha BOTIPOC O TOM, Kakasi yHKIIMS Ha3bIBaeTCsl OTPAHUYCHHOM U HEOTPaHUUEHHOM.
51 3aTpyAHSIOCH IPUBECTH MPUMEPHI (YHKIIUU, OTPAaHUYEHHON CHU3Y.

Ilpumepnvie 6616000l

®ynknus T Ha3pIBaeTCs BO3pacTarolieil Ha MHOXECTBE X, €CITU JUIs JIOOBIX JBYX 3Ha4YeHHi aprymenTa X1 u X2 MHOXecTBa X, TaKHX, 910 X2 > X1,
BhINOJIHsIETCS HepaBeHCTBO T(X2) > f(X1). dynkius f HasbiBaeTcs yObIBaromiell Ha MHOXeCTBe X, €CIM JUIS JIFOOBIX JIBYX 3Ha4eHHH aprymeHta X1 m X2

MHOXecTBa X, TaKuX, 4To X2 > X1, BeimonHsercs HepaBeHcTBO f(X2) < f(x1).




Mpbl 3HaeM HEKOTOpbIE CBOMCTBA MOHOTOHHBIX ()yHKUMHA. MOHOTOHHasl (PyHKIMS KaXJ0€ CBOE 3HAYCHHE MPUHUMAET JIUILIb MPU OJHOM 3HAYECHUU
aprymenTa. Ecnu ¢ynkuus y=f(X) sBisercs Bo3pactaromeii (yoOwbiBaromieit), To ¢ynkius Y= f(X) sBisercss yoObiBaromiell (Bospacraromieit). CymMma ABYyX
BO3pacTaroIuX (YHKIUI SBISETCS Bo3pacTamomieil GyHKIHEH, a cyMMa IBYX yObIBaromux (pyHKIHi siBiiseTcs yobiBaromiei pynkiueit. Eciu 06e ¢pynkmuu f
U ( Bo3pacraromue win ooe yosBaronue, To Gyakus @(x)= f(g(x)) — Bospacraromas ¢yukuus. Eciu ¢ynknus y=f(X) monoroHHa Ha MHOXecTBe X H

COXpaHseT Ha ’TOM MHOXKECTBE 3HaK, TO PyHKIHs g(X)=

1
fx)

Ha MHO>KecTBe X UMeeT HpOTI/IBOHOHO)KHHﬁ XapakTep MOHOTOHHOCTH.

Oyuxkius f HaspiBaercs uétHol, ecu s rodoro X € D(f) Bepro paBerctBo f(—x)=f(x). ®yukuus f Ha3piBacTcs HeuéTHOMU, ecu st iroboro X € D(F)

BepHO paBeHcTBO f(—x)= —f(X).

TemaTHYecKoe NJIAHHPOBaHHE Y4eOHOI0 npeamMeTa «Ajaredpa», 10 (11)kaace
Oo1ee KoJu4ecTBo 4acoB — 136 yacos.

Bo3moxHOCTB
HCII0JIb30BaHU
Ne Kou- s IO TEME
TemaTndeckue 010KH,
YPOK paseb BO Coneprxanue (TeMa ypoka) OCHOBHbIE BUIBI IEATEIBHOCTH 00YJArOITIXCSI AIIEKTPOHHBIX
a 4acoB (mdpoBbIX)
oOpa3oBarenbH
BIX PECYpCOB
Uwucna u Beruucienus. | 134 PanmonansHbie yucna, | B meuenue  yuebnoco  200a:  TIOHMMaTb, TPUMEHATH B | bubmmuoreka
JlelicTBUTENbHBIE HppaLOHAIBHEIE YHUCJIa, | CAMOCTOSITEIILHON peuu, BOCHPUHUMATH (cimyxo3putenbHo u/wim Ha | [JOK
qrcia KOHEYHBbIE W OCCKOHEYHBIE | CIyX C YUETOM YPOBHS CIyXOPEUYeBOro pa3BUTHs oOydaromuxcs) u | https://m.edsoo
JNECATUYHEIE JpOOH. | TOCTaTOYHO BHATHO U €CTECTBEHHO BOCIPOHM3BOIUTH TeMaTHUecKyto | .ru/7f43c542
MHO0%ecTBO 1 TEPMUHOJIOTMYECKYIO JIEKCUKY, a TaK)Ke JIEKCHUKY MO0 OpraHHu3aluu
JIEHCTBUTEIIbHBIX qrcen; | yueOHOW JIeATENbHOCTH. BBIMONHATH (OHETUYECKYIO 3apsaKy.

JEHCTBUTEIIbHBIE YMCIIa KaK
OCCKOHCYHBIC JACCATUYHBIC

IpoOH. B3aumno
OJTHO3HAYHOE COOTBETCTBHE
MEXTY MHOXECTBOM

JNEHCTBUTENBHBIX 4YHCEN U
MHO>ECTBOM TOYEK
KOOPJMHATHOU IIPSIMOM.
CpaBHeHue

JNEUCTBUTENHLHBIX quceln,

Hcrnonb30BaTh AAaKTHIbHYIO (YCTHO-AAKTHJIBHYIO peub) B KadecTBe
BCIIOMOTaTeJIbHOTO CPeJICTBA OOIIEHHUSI.

Ilo oxonuanuu xadxxcooii yuyednol yemeepmu.: BOCIPUHUMATD Ha CIIyX
U BOCIIPOU3BOAUTH TEMATHUUYECKYIO U TEPMUHOJIIOTMYECKYIO JIEKCUKY
y4eOHOM NUCUUIUIMHBI, a TaKXKe JIEKCUKY MO OpTraHu3aluy y4eOHOM
JIEATEIbHOCTH.

Pa3BuBaTh mpeacTaBieHMs O YUCIAX: OT MHOYKECTBA HATypPaJbHBIX
YHCEJI 1O MHOYKECTBA JIEHCTBUTEIIBHBIX YHCEIL.

O3HaKOMHUTBCS C BO3MOXHOCTBIO INPEACTABICHUS JE€HCTBUTEIBHOIO
quciaa Kak 0ECKOHEYHOH IeCITUYHON APOOH, TPUMEHSTH JIECATUYHbIE
NpUOIKEHNS PallMOHAIBHBIX U UPPAIIMOHATILHBIX YHCEl.



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

apudMeTUYECKHe JTCUCTBUS

c JeUCTBUTEILHBIMU
YHCIIAMH.

[MpubnmxEéHHOE  3HAUCHHE
BEJIMYMHBI, TOYHOCTb
MPUOJIIKEHUS.

OKpyrieHue Yyncell.
[Tpukuaka u oreHKa
pe3yJIbTaTOB BHIYUCICHUH.

N300paxaTh JEHCTBUTENbHBIE YHCIA TOYKAMHU KOOPAMHATHOM

IIPSIMOM.
3anuceiBaTh, CPABHUBATH U YIIOPAI0YUBATh JEHCTBUTEIIbHBIE YHCIIA.
BemonHsaTe, coueras  YCTHbIE M IIMUCbMEHHBIE  IPUEMBI,

apI/I(i)MCTI/I‘{eCKI/Ie HeﬁCTBI/IH C palvOHAJIbHBIMH 4YHCJIaMH, HAaXOJUTb
3HAYCHHS CTEICHEH C OCJIIBIMHA ITTOKa3aTCJIAMU U KOpHeﬁ; BBIYUCIIATH
3HA4YCHHUA YMCIIOBBIX BBIpa)KeHPIfI.

HOJIyT-II/ITB MMpEACTAaBJICHHUEC O 3HAYUMOCTU Z[ef/'ICTBI/ITeJIBHLIX YuCCII B
HpaKTquCKOﬁ JACATCIIBHOCTHU YCJIOBEKA.

AHaJII/I3I/IpOBaTb n AcjIarb BBIBOJABI O TOYHOCTH HpI/I6JII/I)KeHI/ISI
HeﬁCTBHTCHBHOFO quciia 1IIpu pCICHUMA 3aaa4.

OprI‘JI?ITI) I[CflCTBHTGJIBHbIG qucia, BBIIIOJIHATH IIPUKUOKY
pe3yibTara BLI‘{I/ICJ'IGHI/II‘/'I, OLICHKY 3HAUECHUI YHCIIOBBIX BHpa)KCHI/II‘/'I.
3HAKOMHTLCS C HCTOpHeﬁ Pa3BUTHA MATCMATHUKH.

YpaBHeHHUs U 194 JIuneiinoe ypaBHeHue. | OcBauBaTh, 3allOMMHATh U MPUMEHSTHh Tpa@UuecKue METOJbl Mpu
HEpPABCHCTBA. Pewenne YPaBHEHUH, | PEIICHUU YPAaBHEHU, HEPABEHCTB U UX CUCTEM.
VYpaBHEHHUs ¢ OAHOU CBOISILIMXCS K JIMHEUHBIM. Pacnio3znaBaTth 11€i1bI€ U JPOOHBIE YpaBHEHUS.
IIEPEMEHHOMN KBagparHoe ypaBHeHue. | PemaTte JIMHEWHBIE M KBAaJApPAaTHBIE YPAaBHEHUS, YPaBHEHUS,
Pemenue yYpaBHEHUH, | CBOJSIIUECS K HUM, POCTEHIIHE IPOOHO-PAIIMOHATILHBIEC YPAaBHEHHUS.
CBOAAIIUXCS K KBagpaTHbIM. | [IpeqnaraTe BO3MOXKHBIE CHOCOOBI pELIEHUS TEKCTOBBIX 3ajad,
bukBanpaTHbie ypaBHEHUS. | OOCYXKJaTh UX M pelIaTh TEKCTOBBIE 3aJJa4l Pa3HbIMU CIIOCOOaMH.
ITpumepst pemieHus | 3HaKOMHUTBCS C UCTOPUEH pa3BUTHSI MATEMaTHKU.
YpaBHEHUH  TpeTbed U
4eTBEPTOU CTENeHen
pa3oKEeHUEM Ha
MHOKUTEIIH.
Permenune IpoOHO-
paloOHaIbHBIX YPABHEHUH.
Pemienne TEKCTOBBIX 3amad
areOpanyeckuM METOIOM.
YpaBHeHUA U 194 JIuneitHoe ypaBHeHue ¢ | OcBamBaTh W NPHUMEHATH MPUEMBl pPEIIEHUS CUCTEMBI JBYX

HEpPaBEHCTBA.
Cucrembl ypaBHEHUI

JBYMsI TIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema JByX JMHEHHBIX
ypaBHEHUU c JIByMSI

JIUHEHUHBIX YPAaBHEHUU C JABYMsS IEPEMEHHBIMHM M CHUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBJIAECTCS JINHEUHBIM.
Hcnonp3oBaTh (QyHKIHOHAIBHO-TpaUUYECKUE MPEACTABICHUS IS
pELICHUS U UCCIIEI0BAHNS YPABHEHUH U CHCTEM.




MIEpEMEHHBIMUA u eé
pemienue. Pemenue cucrem
JBYX YpPaBHEHHUH, OJHO U3

AHanu3upoBaTh TEKCTHl 3a/Jay, pemars HX alredpandyeckum
CIOCOOOM: TMEepeXOoauTh OT CJIOBECHOM (HOPMYIUPOBKU YCIOBUS
3aJaud K aireOpandeckoil MoJeiau MyTEM COCTaBICHUS CHCTEMBI

KOTOpPBIX  JIMHEHHOE, a | ypaBHEHUH; pelarb COCTaB JICHHYI0 CHCTEMY YpPaBHEHUM;
Ipyroe — BTOpOH CTEIEHH. MHTEPIPETUPOBATh PE3YNIbTAT.
I'paduueckas 3HAKOMUTHCA C UCTOPUEN Pa3BUTUS MATEMATHKHU.
UHTEPIIPETALMSL ~ CUCTEMBI
YPaBHEHUU c JIBYMsI
IIEPEMEHHBIMH.
YpaBHeHus U 21y Hucnossle HepaBeHCTBa U | UWTaTh, 3alMChIBaTh, MOHMMATh, MHTEPIPETHPOBATH HEPABEHCTBA;
HEPaBEHCTBA. UX CBOMCTBA. HCIIOJIB30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
Hepasencraa Jluneiinble HepaBeHCTBa C | BbIIOmHATH 1peoOpa3oBaHMs HEPABEHCTB, HCIOJIb30BaTh IS
OJIHOM NEepeMEeHHON U UuX | IpeoOpa30BaHuUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
peleHune. Pacnio3naBath IMHEMHBIE U KBaAPATHBIE HEPABEHCTBA.
Cucremsl JUHEHHBIX | PemaTe JMHENHHBIE HEPAaBEHCTBA, CHCTEMbI JIMHEMHBIX HEPABEHCTB,
HEPaBEHCTB c OJIHOM | CHCTEMBI HEPABEHCTB, BKJIIOYAIOLIUMX KBAaJAPATHOE HEPABEHCTBO, U
NEPEMEHHOM U UX peUIeHUe. | pemarh uxX; 00CyKAaTh NOTYYCHHBIC PELICHUSI.
KBanparusle HepaBeHcTBa U | MI300paxkath pelieHne HEpaBeHCTBA W CUCTEMbl HEPABEHCTB Ha
UX pELICHNE. YU CJIOBOU MPSIMOM, 3aIUCHIBATh PEIIEHUE C IIOMOLIBIO CHMBOJIOB.
['papuueckas Pemars kBazpaTHble HEpaBEHCTBa, UCHOJb3Yys TIpaduueckue
UHTEpIPETALMs HEPABEHCTB | MPEACTaBICHUS.
U cucTeM HepaBeHCTB C | OcBauBaTh M NPUMEHATh HEPABEHCTBA IPU PELIEHUH Pa3IMYHBIX
JBYMSI [IEPEMEHHBIMU. 3a/1a4, B TOM YHUCJIE NPAKTUKO-OPUEHTUPOBAHHBIX.
OyHKINH 214 KBanpatnunas ¢ynkuus, e€ | Pacno3HaBate BHIBI  M3y4aeMbIX (DYHKIMHA; HJUTFOCTPUPOBATH

rpaduk U CBOMCTBA.
[Tapaboua, KOOP/IMHAThI
BEPIIMHBI Tapaboiibl, OCh
CUMMETpPUHU TIapadoIbI.
CrenenHble  QyHKIUH C
HaTypaJTbHBIMH
MmokKazarelsiMiu 2 W 3, HuX
rpaduku 1 cBOMCTBA.
I'padukn dpynkmii: y = KX,
y=k<+b y=sy=22y

CXEMAaTHYECKH, OOBJACHATH PACIONIOKEHHE Ha KOOPIMHATHOM
. k
IockocTu rpadukoB GyHKIwiA Buga: Yy = KX, y = kx + b, y = ~ Y=

x2, y = x3 y = VX, y = |x|B 3aBucuMocTH OT 3HaueHHii
K02 (QHULMEHTOB; OMKCHIBATE X CBOMCTBA.

Pacno3HaBaTh KBaJpaTHYHYIO (yHKIHIO IO opMyIIe.

[IpUBOAUTL HpHMEPHl KBAaJAPaTUUYHBIX 3aBUCUMOCTEHl W3 peabHOl
KU3HU, PU3HKHU, TEOMETPHU.

BoeisaBiate u  0000maTe 0COOGHHOCTHM Tpaduka KBaJIpaTUIHOU
ynxuu y = x? + bx + C.




=x3,y =X, y = |x].

Crpouts u u300paxkaTh CXeMaTH4YeCKH TpaduKH KBaJAPATUYHBIX
(yHKumii, 3anaHHEIX GopMynamu Bua Y = ax?, y = ax? + q, y = a(x
+p)?,y=ax? +bx +c.

AHaIM3UPOBATH M IPUMEHATH CBOWCTBA M3YYECHHBIX (DYHKLINN JJIS MX
MOCTPOCHHMSI, B TOM YHUCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.

YucioBele
OCJIeJ0BAaTEILHOCTH

21y

ITousTue YHCI0BOM
MOCIIEIOBATEIILHOCTH.
3amanue
IOCJICIOBATCIBHOCTH
pexyppeHTHOU popmyrnon u
dbopMy1oii N-ro uneHa.
Apudmernaeckas u
reoMeTpuyecKas
nporpeccuu. @opmyssl N-To
yIeHa apuPpMETHYCCKON U

F€OMETPUUYECKOU
IpOrpeccuil, CYMMBI
MEPBBIX N YJICHOB.
H3obpaxenue YJIEHOB
apumMeTHuIecKoit u
F€OMETPUYECKOU
MpOrpeccCil  TOYKaMu Ha
KOOPAWHATHOW IIOCKOCTH.
JInHeHbIi u

AKCIIOHEHIIMAJIBHBIN POCT.
Cro’xHbI€ POLIEHTHI.

OcBauBaTh U IPUMEHSTH UH/IEKCHBIE 0003HAYCHHS, CTPOUTH PEUEBhIC
BBICKA3bIBaHUS C MCIIOJB30BAaHUEM TEPMHUHOJOTUH, CBSI3aHHOW C
MOHSTHEM I10CJIEI0BATEIbHOCTH.

AnanusupoBats (GopMyly N-rO 4iIeHa IOCIEI0BATEIbHOCTH WIH
PEKYPPEHTHYIO bopmyy U BBIUUCIISATH YJICHBI
H0CJIEI0BATEIbHOCTEH, 3alaHHBIX STUMHU (POPMYITaMHU.
VYcranaBiuBarth 3aKOHOMEPHOCTh B IIOCTPOCHUU
IIOCJIEZI0BATEIbHOCTH, €CJIM  BBIIIUCAHBbl IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacnio3HaBaTh apuMeTHUECKyI0 M T'€OMETPHUYECKYI0 IPOrpeccuu
IPU Pa3HbIX crioco0ax 3afaHusl.

Pemate 3amaum ¢ ucnoib3oBaHueM  (opMya N-ro  4wieHa
apu(MeTHUECKOW U reOMEeTpUYECKOl MPOorpeccuii, CyMMbl MEPBBIX N
YJICHOB.

N300paxkathb YJICHBI
KOOPJMHATHOM INIOCKOCTH.
PaccmartpuBath npuMepbl POLECCOB U SIBJICHUIN U3 pEAIbHOM KU3HH,
WUTIOCTPUPYIOIIME HU3MEHEHHE B apu(METHUYECKOW INporpeccuu, B
FeOMETPUUECKON  Mporpeccuu; H300pakaTb  COOTBETCTBYIOILIUE
3aBHCHUMOCTH IpapuuecKH.

Pemars 3a7aun, cBA3aHHBIE C YUCIOBBIMH IOCIIEI0BATEIbHOCTIMU, B
TOM 4YHCJI€ 33aJauyd U3 pealbHOM KHU3HU C MCIHOJIb30BAaHUEM
IU(POBBIX TEXHOJOTHH (ANEKTPOHHBIX Tabuuil, TpaduyecKoro
KaJIbKYJIATOpPA U T.I.).

Pemarp 3amaum Ha CJIOXHBIE MPOLEHTHI, B TOM 4YHCIIE 3aJaud U3
peasibHOM MPaKTUKH (C UCTIONIb30BAaHUEM KaJIbKYIISTOPA).
3HAKOMUTBHCS C UCTOPUEN Pa3BUTUSI MATEMATHKHU.

IoCICa0BaTCIBHOCTHU TOYKaMH Ha




[ToBTOpEHME, 224 Uucima w  BeuucieHus | BocnpuHuMaTh (CIIyXO3pHUTEIBHO W/WIM Ha CIyX ¢ YYETOM YPOBHS
o0obmuIeHME, (3amuce, CpaBHEHHE, | CIyXOPEUEBOIO0  pa3BUTHSA  OOyYalOIIMXCSI) W ONEPHPOBATH
cCHCTEMaTHU3alus NeHCTBUS C | CICAYIOIIUMH TOHSATHSIMHU: MHOXECTBO, IOJMHOMKECTBO, OIEpAIHH
3HaHUH JeHCTBUTEIILHBIMU HaJl MHOXeCTBaMH. VIcronb30BaTh TpauuecKoe IpeICcTaBICHUE
YHCIIAMH, YHCIIOBAsi | MHOXKECTB JIJISl ONHMCAHUSl PEATBHBIX MPOIECCOB W SIBJICHUH, TPU
npsiMast; NPOIICHTBI, | PEIICHUU 33/1a4 U3 IPYTUX YUYECOHBIX MPEIMETOB.
OTHOIIEHHSI,  MPOIOPIHH; | AKTyaU3UPOBATh TEPMHUHOJIOTHIO M OCHOBHBIC JICUCTBUS, CBS3aHHBIC
OKpYTJICHUE, TPUOJIMKEHUE, | C YUCIIaMU: HATypallbHOE YHCIIO, MPOCTOE M COCTAaBHOE YHMCIIA,
OIICHKA; pellieHre | JETMMOCTh HATypalbHBIX YHCEJ, TPU3HAKU JCITUMOCTH, IeJ0e
TEKCTOBBIX 3aja4 | 4YMCI0, MOMAYJb YHCIIA, OOBIKHOBCHHAas W JIECSITUYHAs JpoOw,
apuMeTHICCKUM CTaHJAPTHBINA BUJI YHCIIA, apUu(METHUSCKUI KBAIPATHBIA KOPEHb.
crocoOom).

[IpumepHas TeMaTHYeCKAasA U TEPMUHOJIOTHYECKAs JIEKCHKA

IIpumepnvie cnosa u crosocoyemanus

Apudmerndeckasi Iporpeccusi, BEpOATHOCTh, BBIOOPOYHBIE MCCIICAOBAHMS, TEOMETPHUYECKasi IPOTPECCHsi, TUCTOrpaMMa, rpaduyeckoe ucciae1oBaHue
yYpaBHEHHSI, UHTCPBAIBHBIA PsijI, KBagpaTU4Has (YHKIHWs, KBaJpaTHbIE HEPaBEHCTBA, mapaboia, mapaboioua, MPOIEeHTHl (IIPOCTHIE, CIO0XKHBIE), MPOTHO3,
palroHaIbHbIE BBIPAKECHUS, CUCTEMbl YpaBHEHWH, CHCTEMBbI YpaBHEHHH C ABYMS NEPEMEHHBIMH, CTAaTUCTHKA, CTATHCTUYECKOE OIICHWBAaHHUE, YpaBHEHHE
(uenble, 1poOHBIE), XapaKTEpUCTHKA pa3dpoca, YNCIOBBIE MOCIEI0BATEILHOCTH.

IIpumepnvie ¢ppaswvl

S Mory OOBSICHUTD Ha TIpHMepe, Kak mocTpouTh rpaduk dyukiun Y=f(—x) u rpaduk pynkiun y= —f(—x), 3Has rpaduk Gpyakuun y=f(x).

51 Mmory 060CHOBATH, KaK BBIMOJHSETCS mocTpoeHue rpadukos ¢pyukimu g=1f(x)l u g=f(Ix1).

HaMm HyXHO HaiiTH K03 QUIMERTH! KBaApaTUUHOH GyHKIHU Y=ax2+ bx + ¢, 3Has, uTo eé rpaduk mpoxomut uepes Touku A (0;2), B (2;0), C (3;8).

Mpl pemanu ypaBHEHHS C OIHON MEPEeCMEHOH, 00€ YacTH KOTOPBIX OBUIM IEJIBIMH BBIpAKEHUSMH. Takue ypaBHEHHUS HA3bIBAIOTCS IIEIBIMHU
YpaBHEHHSIMH.

S mory/3aTpyiHs0Ch/HE MOTY CPOPMYIUPOBATH ONpeesIeHUE JINHEHHOTO HEPaBEHCTBA C IBYMsI IEPEMEHHBIMU U IIPUBECTU IPUMEPBHI.

51 Mory/3aTpyqHsSIOCH/HE MOT'Y OTBETUTh Ha BOIIPOC O TOM, KaKyio (pUrypy mpencTaBiseT MHOKECTBO TOYEK KOOPAMHATHOM MIOCKOCTH, KOOPAMHATHI
KOTOPBIX — PEIIEHUS CUCTEMBI JINHEHHBIX HEPABEHCTB.

51 Mory nathb omnpeeneHrne Bo3pacTaronieil (yOpIBarolei) mociaeJ0BaTeIbHOCTH U IPUBECTU IPUMEPBHI.

51 xouy copMynHpOBaTh MPUHIIUIT MATEMATHUECKOW MHTYKIIHH.

51 Mory OTBETUTH Ha BOIIPOC O TOM, B KaKUX MPOMEXKYTKaX TPUTOHOMETPHUYECKHE (YHKIUU MPUHUMAIOT MOJOXKHUTEIbHbIE 3HAUEHUS, a B KaKUX —
OTpULATENIbHBIE 3HAUEHUS.

51 Mory oOBSICHUTB, UTO Ha3bIBAETCS MIEPHOAOM (PYHKIIMHM U Ha3BaTh OCHOBHOW MEPUOJI KAXKI0U TPUTOHOMETPUUECKOH (PYHKITUH.




3HaHUE 3aKOHOB TPUTOHOMETPUYECKUX (DYHKIIMM TOMOTAaeT peliaTh MPOCTEHIINEe TPUTOHOMETPUYECKHE YPAaBHEHHsS, YPAaBHEHHs, B KOTOPBIX IOJ]
3HaKOM TPUTOHOMETPHUECKUX (DYHKIIMIA COJepKATCS TIEPEMEHHBIE.

LIpumepnvie 6160001

DyHKIMIO, KOTOPYK MOKHO 3a7aTh (hopMyJI0ii Buaa y=ax2+ bx + ¢, rae a# 0, Ha3pIBAIOT KBAJPATUYHON (DYHKIHEH.

Jro6y10 KBaapaTuuHyro QyHKIHMIO y=ax2+ bx + ¢ MoxHO 3a1aTh popMynoii Buga y=a(X—m)Z+n.

PaccmoTpum BaxkHOE cBOICTBO mapabossl. [Ipy BpameHnn BOKpYr OCH CUMMETpPUH Mapadoiia onuckiBaeT Gurypy — napadosnous. Eciau BHYyTpeHHIOO
MOBEPXHOCTH Mapabosionja cAenaTh 3epKAIbHON U HANPaBUTh Ha HEE My4YOK Jy4el, MapajuieldbHbIX OCH, TO OTPaKEHHBIE Y4 cOOepyTcs B OAHOM TOUYKE —
dokyce. Eciu mapabonuueckoe 3epkaiio HarpaBuTh Ha CoiHIle, TO TemmepaTypa B (hoKyce OKakeTCsl TAKOH BBICOKOM, YTO MOKHO Oy/eT pacijaBUTh METaJLI.
Ecnu nCTOYHMK cBeTa MOMECTHTH B (POKYyCE, TO OTPaXEHHBIE OT 3epKaIbHOI MMOBEPXHOCTH Mapaboona JTyYrd OKa3bIBAIOTCS HANPABICHHBIMU MapayliebHO
€ro OCH M HE pacCEeMBAIOTCSA. DTO CBOMCTBO MCIOJIb3YETCS MPU W3TOTOBJICHUH MPOKEKTOPOB U aBTOMOOMIIBHBIX (hap.

Yrobsl moctpoutsh rpaduk pynkumu y=If(x)l, ecimu mu3zBecren rpapuk ¢ynkuuu y=Ff(X), Hy’)kHO TOCTaBUTh Ha MecTe Ty €ro 4acth, rue f(x)=0, u
CUMMETPHYHO OTOOPa3UTh OTHOCHTEILHO OCH X JIPYTYIO ero 4acThb, rae f(x) )<O0.

Yrto6sl iocTpouTh rpaduk Gpyrkiuu Y=1f(x)l, ecnu ussecren rpadux ¢pyukipn y=Ff(x), Hy’KHO OCTaBUThH Ha MecTe Ty YacTh rpaduka pynkuuu y=Ff(x),
KOTOpasi COOTBETCTBYET HEOTPHUIIATEILHON YacTH obnactu onpenencuus Gpynkuuu y=Ff(x). OTpa3uB 3Ty 4acTh CHMMETPUYHO OTHOCHTEILHO OCH Y, MOJIYYUM
JIPYTYIO 4acTh rpaduka, COOTBETCTBYIOIIYIO OTPULIATEILHON YaCcTH 001aCcTH ONpeAeNCHuUs.

[lesnoe ypaBHEHHE C OJHOM MEPEMEHHON — 3TO YPABHEHHUE, JIEBas U MPaBasi YaCTU KOTOPOTO — LEJIbIE BBIPAXKEHUS.

[Ipu pemienuu 3agauyu Mbl IPUMEHWIM TpapUUECKUil croco0 peleHusl CUCTEMBI BYX YPaBHEHMH C JIByMsl NepeMeHHbIMH. OH COCTOUT B TOM, YTO
CTposT TpaduKu 00OMX YpaBHEHUH M HAXOJHUT KOOPJIUHATHI OOMIMX TOYEK 3THX TrpadukoB. Ho rpadudeckuii crmocod mo3BONSIET HAWTH PEIICHUE CHCTEMBI
TOJIBKO IPUOIMKEHHO.

JIro6yro cuctemy NByX JMHEMHBIX ypaBHEHHWI € JIByMS NEPEMEHHBIMH MOXHO PEUIMTh CIOCOOOM IMOJCTAHOBKHM WM criocoOom cioxenus. Ho mo-
JPYroMy MPOUCXOJIUT C CUCTEMaMU ypaBHEHH OoJiee BBICOKHUX cTeneHen. J{is HuX HeT o0mux cnoco0oB penieHus. JIuib HEKOTOphIe U3 HUX MOYKHO PELIUTh
CI0CcOO0M MOJICTAHOBKH MJIM CLIOCOOOM CIIOKEHUS.

[TocnenoBarenbHOCTh, B KOTOPOM KaXIbIH MOCIEYIONMI WIeH O0JbIIe MPeIbIIyIIero, Ha3bIBaeTCsl Bo3pacTatoieid. [locienoBarenbHOCTh, B KOTOPO
KaXKIbIH TOCTIEAYIOIINI YIeH MEHbLIE MPeAbIAYIIEero, Ha3bIBaeTCsl yObIBatOIIEH.

[TocnenoBarenbHOCTH (aN) Ha3bIBA€TCA OTPAaHUUEHHOM CBEPXY, €CIIU CYIIECTBYET TaKO€ YUCIIO M, 4To an < M npu 1000 N.

[TocnenoBarenbHOCTH (aN) Ha3bIBAETCA OTPAHHUUEHHOM CHU3Y, €CIH CYIIECTBYET TaKOE YHCIIO P, 4TO an = P mpH Jro0oMm N.

ITocnenoBarenbHOCTh, OTPAaHUYEHHAS] CBEPXY U CHHU3Y, HA3bIBAETCSI OTPAHUYEHHOM MOCIE10BATEIBHOCTHIO.

Kaxxapiit unen apudmernyeckoii mporpeccuu, HaunHas Co BTOPOTO, SIBISIETCA CPETHUM apU(PMETHUECKUM MPEAbIAYIIEro U MOCIEAYIOUIEro YJICHOB.

DyHKIMA ¢ 007aCThIO OMpeeseHuss X U 00JIacThiO 3HaYeHUH Y Ha3bIBaeTCsa 00paTUMOM, eclii 0OpaTHOE €l COOTBETCTBUE MEXIY MHOXKECTBOM Y U
MHOKECTBOM X — (DYHKITHSI.

Ecnu ¢pynkius f o6patuma, To 06paTHOE €if COOTBETCTBUE HA3bIBAIOT PyHKIKEH, 0OpaTHOM GyHKIwH T,

KoneuHoe MHOXECTBO, B KOTOPOM YCTAHOBJIEH MOPSIIOK €r0 3JIEMEHTOB, HAa3bIBAIOT IEPECTAHOBKOIA.

TemaTuuyeckoe nuiannpoBanue yuedHoro npeamera «I'eomerpus», 7 kiace



O01ee KOJIM4ECTBO YacoB — 68 yacoB.

Bo3moxxHOCTB
UCIIOJIb30BaHUS
Ne Kozn- 10 TEME
Temarnueckue 010KH,
YpPOK pasteD BO Copneprxanue (TemMa ypoka) OCHOBHBIE BU/IbI IEATEILHOCTH 00Yy4arOLINXCS 3JIEKTPOHHBIX
a 4acoB (tmdpoBBIX)
o0OpasoBarenbH
BIX PECYPCOB
[Ipocreiimue 144 [Ipocreiimue B meuenue yuebnoeo eoda: moHUMaTh, MPUMEHITh B CAMOCTOSTENIbHOW | bubnuoreka
reOMEeTPHYECKUE TE€OMETPHUECKUE OOBEKTHI: | peur, BOCHPUHUMATH (CIyXO3PUTEIBHO H/WJIH Ha CIyX ¢ yuérom ypoBHs | LIOK
buryps u ux TOYKH, MpSMBIC, JY4d | | CIyXOPEUCBOTO pPa3BUTHUS OOYYAIOUIMXCS) M JOCTATOYHO BHATHO u | https://m.edsoo.r
cBoiicTBa. 3mepenue YTJIBL, MHOTOYTOJIbHHK, | €CTECTBEHHO BOCIIPOU3BOJUTH TEMATHYECKYH0 M TEPMHHOJOTHYECKyro | U/8866b724
re€OMETPHUECKUX JIOMaHasl. JEKCHKY, a TaKXe JIEKCUKY 10 OpraHM3aluu y4eOHOH AeATeIbHOCTH.
BEJIMYNH CMexxHble W BepTHKaNbHBIC | BomonaaATe  (oHeTndeckyro 3apsiaky. Mcmonp3oBaTh  TAaKTHIIBHYIO
YTJIBL. (YCTHO-IaKTWJIbHYIO pEuYb) B KAaueCTBE BCIOMOIATEILHOIO CpEACTBa
PaGora ¢ mpocredmumMu | OOIICHHS.
gepTeKaMH. Ilo okonuanuu xasxicoou yuebHou yemeepmu: BOCIIPUHUMATh Ha CIyX U
V3MepeHne IJIMHEHHBIX M | BOCIPOU3BOJMTE TEMATUHYECKYI0 M TEPMHUHOJOTMYECKYHO JIEKCHKY
YTIIOBBIX BeyMuuH, | YICOHOH IMCUMIUIMHBI, @ TaKXkKe JIEKCHKY [0 OpraHM3aluM y4eOHOM
BBIYHCIICHHE OTpe3KoB u | ACATCIBPHOCTH.
YTJIOB. ®opMynupoBaTh OCHOBHBIE MOHATHS U ONPEIEJICHUS.

[Tepumetp u momags
¢buryp, COCTaBIEHHBIX U3
MPSIMOYTOJIbHUKOB.

PacnioznaBaTh M3yueHHBIE T€OMETpUYECKHE (UTYPBI, ONpPENEIsITh HX
B3alMHOE PACIIOJIOKEHHE, BBIIIOIHATH YEPTEXK T10 YCIOBUIO 3aauH.
[TpoBoauTh MpOCTENIIME TOCTPOCHUS C MOMOIIBIO UPKYJIS U IMHEUKH.
W3MmepsATp JMHEWHBIE M YIVIOBBIE BEIWYMHBI T'€OMETPUYECKUX H
MPaKTUYECKUX OOBEKTOB.

OmnpenensaTh «Ha TIJIa3» pa3Mepbl peabHbIX OOBEKTOB, MPOBOJIUTH
rpyOyIO OLIEHKY UX pa3MepOB.

Pematp 3a1aun Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BETMYMH YIJIOB.
Pematp 3a1aun Ha B3aUMHOE PAcCIIONOKEHHE FT€OMETPUUECKHUX (QUTyp.
[IpoBouTh KiIacCU(UKALUIO YITIOB, BBIYMCIATH JIMHEHHBIE U YIJIOBBIE
BEJIMYUHBI, IPOBOJUTH HEOOXOAUMBIE I0KA3aTEIbHbIE PACCYKICHUS.
3HaKOMUTHCSI C UCTOPUEHN pa3BUTHUS F€OMETPHH.



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866b724

TpeyroabHUKH 224 [TonsiTne 0 paBHBIX | PacriosHaBaTh mapbl paBHBIX TPEYTrOJIPHUKOB Ha TOTOBBIX uUepTexax (C
TPEYrOJIbHUKAX U | YKa3aHUEM IIPU3HAKOB).
NEepBUYHbBIE IpeJCTaBleHUs | BoIBOIUTh ciieficTBUA (PaBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
O PpaBHBIX (KOHI'PY3HTHBIX) | PABEHCTB TPEYTOJIbHUKOB.
¢urypax. Tpu mnpusHaka | QopMyIUpOBaTh OINpPENENEHUS: OCTPOYrOJbHOIO, TYIOYrOJIbHOTO,
PaBEHCTBA TPEYTOJBHUKOB. | MIPSMOYTOJIBHOIO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
IIpusnaku paBEHCTBA | TPEYrOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI, MEIHAHBI TPEYroJbHUKA,
IIPSIMOYTOJIBHBIX CEPEIMHHOrO NEPIECHINKYIIApa OTPE3Ka; IEPUMETPa TPEYrOJIbHUKA.
TpeyroibHuKkoB. CBoiictBo | dopMynupoBaTh  CBOMcTBA M INPHU3HAKM  PaBHOOEIPEHHOTO
MeIHMaHbl MPSAMOYTOJBHOIO | TPEYTOJIbHUKA.
TPEYrOJIbHUKA. Crpoutp yeprexu, pelarb 3aladd C IOMOILBIO HAXOKIEHHUS PaBHBIX
PaBHOGenpeHHbBIE U | TPEYTOJIbHUKOB.
PaBHOCTOPOHHUE [IpuMeHATh NpPU3HAKK PABEHCTBA IPSMOYTOJIBHBIX TPEYrOJBHHUKOB B
TpeyronbHUKH. [IpusHaku u | 3amayax.
cBOMcTBa paBHOOeapeHHOro | Micronp3oBath IHQPPOBBIE pEeCypchl ULl HCCIEIOBAHUS  CBOMCTB
TPEYroJbHUKA. n3ydaembIxX puryp.
[IpotuB GomblIel CTOPOHBI | 3HAKOMUTHCS C UCTOPUEN pa3BUTHUS TEOMETPUH.
TPEyroJIbHUKA JIEKUT
OOJBIIUH YTOJI.
[Ipocreiimme HEpaBeHCTBA B
TE€OMETPHH.
HepasenctBO
TPEYroJIbHUKA.
HepaBeHcTBO 10MaHOM.
IIpssMoyTONBHBIM
TPEYroJIbHUK ¢ yriioM B 30°.
IIepBble OHATHSA O
JI0Ka3aTelIbCTBax B
T€OMETPHH.
[TapamiensHbIe 144 [TapamneneHble npsMele, ux | @opMmyaupoBaTe  MOHATHE  MAPAJUIEIBHBIX  NPSAMBIX, HAXOJIUTh
IpsIMBIE, CYMMa yTJIOB cBOMCTBA, IIATHI MOCTYJAT | MPAKTHYECKUE IPUMEPHI.
TpEyroJIbHUKA EBxnuna. Hakpect | U3yuats cBoiicTBa  yrjoB, OOpa3oBaHHBIX NPU MEpPECEUYECHUU
JeXxarue, MapaJuIEIbHbIX MPSAMBIX CEKYIIEH.
COOTBETCTBEHHBIE u | [IpoBoauTh nOKa3aTenbCTBA MAPATUIETBHOCTH ABYX MPSMBIX C IOMOIIBIO




OJTHOCTOPOHHUE YTIIBI
(oOpa3oBaHHBIC npu
nepeceueHUH

napauieTbHbBIX TPSIMBIX
CEeKyIIeh). [Tpuznak
MapajieIbHOCTH  TPSIMBIX
qepe3 PaBEHCTBO

pacCTOAHUM OT TOYEK OJTHOM
MPSAMOM 10 BTOPOH MPSIMOK.
CyMMa yriioB TpeyrojibHUKa
Y MHOTOYTOJIbHUKA.
Bremnue yribl

yTJ10B, 00pa30BaHHBIX MPU NEPECEUCHUN ITUX MPSIMBIX TPETHEH MPSMOIA.
Bbruncnste cyMMy YIJIOB TPEYroJibHUKa U MHOTOYT'OJIbHUKA.

Haxomuth uncioBble U OyKBEHHbIE 3HAYCHHS YIJIOB B T€OMETPUUYECKUX
3a/layax C KCIOJb30BAaHHUEM TEOPEM O CyMME YIJIOB TPEYrojibHUKAa U
MHOT0- YTOJIbHUKA.

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHUS T€OMETPHUU.

TPEYrOJIbHUKA.
OxpyxHOCTb U Kpyr. | 14u Oxpyx)HOCTb, XOpApl U | DOpMyIHpOBaTH OIPEAEICHUS: OKPY)KHOCTH, XOpAIbl, AUAMETpa MU
I'eomerpuueckue JUaMEeTpbl, MX CBOMCTBA. | KACATEIbHOM K OKPYKHOCTHU. M3ydaTh UX CBOMCTBA, IPU3HAKH, CTPOUTH
IIOCTPOEHUS Kacarenbnas K | YEpTEXKHU.
okpykHocTH. OKpYyXHOCTH, | ccienoBath, B TOM 4YHCIE UCHONB3ysd LU(POBBIE PECYpPCHI:
BrucaHHas B yroi. [loHsiTue | OKpy’)KHOCTh, BIUCAHHYIO B YIOJI; LIEHTP OKPY)KHOCTH, BIIMCAaHHOHW B
o I'MT, mnpumeHeHue B | yroi; paBEHCTBO OTPE3KOB KacaTEIbHBIX.
3amavax. buccexktpuca u | Mcnonp3oBate Metonq 'MT i qokaszarenbcTBa TEOPEM O MEPECEUECHUH
CEpEIMHHBIN OMCCEKTPUC YIJIOB TPEYTOJbHHKA M CEPEIMHHBIX MEPIEHAUKYISPOB K
MIEPIIEHIUKYJIAP KaK | CTOpPOHaM TpeyroJibHuKa ¢ nomouipo ' MT.
reOMETPUUECKHE Mecta | OBnaneBaTy MOHATHSAMM BIMCAHHOM M OINHCAaHHOW OKpYXHOCTEH
TOYEK. TPEYTOJIbHUKA, HAXOIUTH LIEHTPBI TUX OKPYKHOCTEH.
OxpykHOCTb,  onucaHHas | Pemare OCHOBHBIE 3a/Jaud Ha IMOCTPOEHME: YIJIa, PABHOTO JIaHHOMY;
OKOJIO TPEYrOJIbHHUKA. | CEPEAMHHOIO MEPIEHANKYIISIpA JAHHOTO OTPE3Ka; IPSIMOM, IPOXOAAIIEH
BrnycanHas B TpEyroslbHMK | 4epe3 JaHHYK0 TOYKY M NEPIEHIUKYJISIPHOW JAaHHOM IpPSIMON;
OKPY>KHOCTb. OMCCEKTPUCHl  JAHHOTO  YIJIA; TPEYTOJbHUKOB 10  Pa3IUYHbIM
IIpocreiimue 3anaun Ha DJIEMEHTaM.
IIOCTPOEHHUE. 3HAKOMHUTBHCA C UCTOPUEN Pa3BUTUS FEOMETPUH.
O60061meHue 1 44 [ToBTOpenue u 0606menue | Pemars 3a1a4u Ha MOBTOPEHUE, MILTIOCTPUPYIOIINE CBI3U MEXKITY

cucTeMaTu3anus
W3Y4YEHHOTO
Marepuaia

OCHOBHBIX OHITHUH U
METOJIOB Kypca 7 Kiacca.

Pa3JINYHBIMU YaCTAMHM Kypca.




I[IpumepHas TeMaTH4YeCKAasl U TEPMUHOIOTHYECKAS JT€KCHKA

IIpumepnvie cnosa u cnosocouemanus

Akcuoma napajuieNbHbIX MPSMbIX, OUCCEKTPHUCHI, BEICOTHI TPEYTrOJIbHUKA, U3MEPEHHE, JIyd, MaclITaOHas TMHEeKa, MeJuaHbl, OTPE30K, MapaieibHbIe
npsiMble, IEPBbIil (BTOPOH, TPETHil) MPU3HAK PAaBEHCTBA TPEYTOJbHUKOB, MPU3HAKU MAapaJIeIbHOCTH JBYX MPSIMbIX, IEPICHIUKYISIPHBIE IPSMBIE, TOCTPOCHUE
TPEYrojbHHUKA 10 TPEM AJIEMEHTaM, MpsiMasi, IPSIMOYTOJIbHbIE TPEYTOJbHUKH, COOTHOIICHUS MEXIy CTOPOHAMHU M yIJIaMH TPEYTroJIbHHKA, CPABHEHUE, CyMMa
YIJI0B TPEYrOJbHUKA, TPEYTOJIbHUK, YTOJL.

IIpumepnvie gppa3zvl

UYepes nro0ble 1BE TOUKH MOXKHO MTPOBECTH MPAMYIO, HO TOJIBKO OJHY.

S naueprtui(a) npsamyro U orMeTiii(a) Ha Hel Touku A u B. Celfuac ¢ momorpto MacitabHou tuHelku s otMedy Touku C u D tak, 4ToOsl Touka B
ObL1a cepenunoii orpeska AC, a Touka D — cepenunoii orpeska BC.

CHayvana Mbl HauepTuM npsmyo AB. [lotom npu nomornu MacmTabHOM TUHEHKH OTMEPUM Ha 3Toi npsamoit Touky C — Takyro, uto AC=2 cMm. namnbiie
MBI OIPEJIEIIUM, CKOJIBKO TAKUX TOYEK MOXKHO OTMETUTH Ha mpsMoii AB.

LIpumepnvie 6180001

I'eomeTpust — 3TO O7HA W3 caMbIX IpeBHUX Hayk. OHa BO3HHKIIA emié 10 Hamei 3pbl. CIIOBO «reOMETpHs» B TIEPEBOJC C TPEUSCKOTO SI3bIKa O3HAYACT
«3emiieMepuey. Takoe Ha3zBaHHWE OOBICHICTCS TEM, YTO 3apOXKJICHHUE TEOMETPUU OBUIO CBSI3aHO C PA3HBIMH HM3MEPUTEIBHBIMU paboTaMu. DTH pabOTHI
BBITIOJHSUTH TIPA Pa3METKE 3€MENbHBIX YYaCTKOB, IPOBEICHUH JOPOT, CTPOUTENIBCTBE 3[aHUN W JIPYrUX COOPYKCHHM. B pesynbrare TakoW NesTeIbHOCTH
MOSIBIJIMNCHh M TIOCTCIICHHO HAKAIUTMBAIKNCH Pa3HbIC MpPaBHJIa, KOTOPHIC CBS3aHBI C TC€OMETPUYECKUMHU H3MEPECHHUSMH U IOCTPOCHHSMH. TakuMm o0pa3om,
TeOMEeTpHsI BO3HHKIIA HAa OCHOBE TPAKTHUYECKOHW IEATCILHOCTH JIIOJe. B nmanpHelmem oHa copMmupoBaiach Kak CaMOCTOSITeNIbHAs Hayka. JTa Hayka
3aHUMAETCS U3YYCHUEM T€OMETPUUECKUX PUTYP.

Yron — 310 reomerpudeckas ¢urypa. OHa COCTOMT W3 TOYKH W JBYX Jy4deH, UCXOMISIINX U3 3TOM Toukd. JIydum — 3TO CTOpPOHHI yria, a UX olIiee
HAYaJIo — 3TO BEpIINHA.

Cpenu mpeaMeToB, KOTOPhIE HAC OKPYXKAIOT, MHOTO OJIMHAKOBBIX. Y HUX OJWHAKOBas (hopma, OJMHAKOBBIC pa3Mepbl. Hanmpumep, Ba OJMHAKOBBIX
KapaH/jaiia, Be OJJUHAKOBBIC TeTPa/u, 1BAa OJMHAKOBBIX 3epKana. B reomeTpun nBe QUTyphl, KOTOPHIE UMEIOT OJUHAKOBYIO ()OPMY M OJIMHAKOBEIE pa3Mephl,
HA3bIBAIOT PaBHBIMHU.

Jlns u3MepeHus: OTPE3KOB M HAXOXACHUS PACCTOSHUN Ha MPAKTUKE HCIONB3YIOT Pa3iUYHbIE €IWHUIBI U3MEpeHUd. MeTp — 3TO CTaHIapTHas
MeXIyHapOaHas enuHuIa usMeperus. B onnom metpe 100 cantumetpoB. B ogHoMm cantumetpe 10 mmmmumetpos. [lpu u3mepeHnn HEOOIBIIUX PACCTOSIHUM,
HaIpUMep, MEXTy TOUYKaMU Ha JTIUCTe OyMard, 3a eANHHILY U3MEPEHUS IPUHUMAIOT CAHTUMETP WM MIJUTUMETp. PaccTosHre MeXay nmpeaMeTaMyu B KOMHATE
U3MEPSIOT B MeTpax. PaccTosiHre MeXy HAaCENEHHBIMH MyHKTAMH U3MEPSIOT B KWJIOMETpax. MICHonms3yloTcs U Apyrue eauHUIlbl u3Mepenus. Hampuwmep,
JIEIUMETP, MOPCKast MUJISL.

OtmeTuM n0OBIE TP TOYKH, KOTOPBIE HE JIeKAT Ha OHOM mpsamoii. CoenHUM uX oTpe3kamu. [lomydnm reomerpudeckyro Gurypy. 9To TpeyrojibHUK.
Tpu oTMeueHHBIE TOYKH — 3TO BepIINHBL. OTPE3KH — ATO CTOPOHHI TpeyroibHUKa. CymMMa ITUH TPEX CTOPOH TPEYrodbHUKA HA3bIBAETCS €ro nmepuMeTpom. JIBa
TPEeYroJabHUKa MOKHO Ha3BaTh PaBHBIMH, €CIIM UX MOKHO COBMECTUTH HajoxeHHeM. KaxIblil U3 3TUX TPEyroJbHUKOB MOXKHO HAJOXKHUTh Ha APYrOd Tak, 4TO
OHH TIOTHOCTBIO COBMECTATCA. DTO 3HAYUT, YTO TMOMAPHO COBMECTSTCS UX BEPIIMHBI U CTOPOHBI. TakKe MOMapHO COBMECTATCS M YIJIbI TUX TPEYTrOJIbHUKOB.




COOTBETCTBEHHO, €CIIU JIBA TPEYTOJIbHUKA PAaBHBI, TO 3JIEMEHTHI (YIJIbl U CTOPOHBI) OJTHOTO TPEYTOJIbHUKA PABHBI AJIEMEHTAM JPYroro TpeyrojbHUKA. 3HAYUT,
PaBEHCTBO JIBYX TPEYTOJIbHUKOB MOYKHO YCTAaHOBUTD, HE HAKJIAbIBasl OJMH TPEYTrOJIbHUK HA JPYIOM, & TOJBKO CPAaBHUBAsA HEKOTOPHIE UX DJIEMEHTBHI.

B MaTemaTuke KaXkIoe yTBEP)KICHME, CIIPAaBEUIMBOCTE KOTOPOTO YCTAHABIUBAETCS NPU IOMOILU PacCyKICHUM, HAa3bIBAIOT TeOpeMoil. Paccyknenus
Ha3bIBAIOTCS JOKA3aTE€IbCTBOM TEOPEMBI.

TemaTnueckoe mIaHupoBaHue y4eOHoro npeamera «I'eomerpusi», 8 kiace
O01ree KOJIMIECTBO YacoB — 68 yacoB.

Bo3moxHOCTB
UCIIOJIb30BaHUS
Ne Kozn- 10 TeMeE
TemaTnueckue OI0KH,
YPOK pas e BO Coneprkanue (TeMa ypoka) OCHOBHbIE BUJIBI IEATEIBHOCTH 00YJarOIUXCsl 3JIEKTPOHHBIX
a 4acoB (mdpoBbIX)
oOpa3oBarenbH
BIX PECYPCOB
YeThIpEXyroIbHUKN 159 [Tapamtenorpamm, ero | B meuenue yuebHo2o co0a: NTOHUMATh, IPUMEHSITH B CAMOCTOSITEIbHON | bubmmoreka
NpU3HAKH W CBOWCTBA. | peUd, BOCIPHHUMATH (CIyXO3pHTENbHO Wi Ha ciayX ¢ yuérom | [IOK
YacTHbie Cllyyad | ypOBHSL CJIYXOpPEUEBOr0 pa3BuTHs oOydarommxcs) u jgocratodso | https://m.edsoo.r
napajuieJIorpaMMoOB BHATHO M  €CTECTBEHHO BOCIHPOM3BOJIUTH TeMaTudecKkyio u | U/88675f44
(IpsAMOYTOJNIBHUIK, pOMO, | TEPMHUHOJIOTHUECKYIO JIEKCHKY, a TaKXe JIEKCHUKY IO OpraHU3aliu
KBaJpaT), UX NPU3HAKA M | yueOHOH JeATeNbHOCTH. BBIMONHATE (QOHETHYECKYI0  3apsjKy.
CBOMCTBA. Tpaneuus. | Mcnonb3oBath AaKTHIbHYIO (YCTHO-JAKTHIBHYIO pPE4b) B KayecTBe
PaBHOOOKas U | BCIIOMOTaTeIbHOIO CPEACTBA OOLIEHUS.

MPSIMOYTOJIbHAS TPAIEIINH.
Y nBoeHnue MeIaHEbl.
LentpanbHas CUMMETPHUSI.

Ilo oxonuanuu xadxcoou yuebHou yemeepmu.: BOCIPUHUMATD Ha CIIyX U
BOCIIPOM3BOJUTh TEMATUYECKYI0 M TEPMHHOJOTHYECKYIO JIEKCUKY
y4eOHOM NHCLUIUIMHBI, a TaKXe JIEKCHKY 110 OpraHu3aluu yuyeOHOU
JESTEIBHOCTH.

N300paxkaTh U HaxOIUTh Ha YepTekaX YeThIPEXYTOJbHUKH Pa3HbIX
BHUJIOB U UX DJIEMEHTBHI.

®opmyaupoBaTh OINpeAeseHHs: MapaienorpaMmMa, NpsMOYyrojJbHUKA,
poMba, KBajpara, Tpaneuuu, paBHOOOKON Tpanenuu, IpsIMOYTOJIbHOM
Tparneuuu.

Jloka3plBaTb M HCIIOJIB30BATh IPU PEUIEHMM 3aJad INpPU3HAKK U
CBOICTBa: mMapaiienorpaMma, NOpsSMOYrojibHHKa, pomOa, KBajpara,
Tpareny, paBHOOOKON Tpaneluuu, NpsiMOyroJbHON TpanelHH.
[IpuMeHsITh METOJ1 YIBOEHUSI MEAMAHbI TPEYTOJIbHUKA.
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Hcnonb3oBate 1uppoOBBIE pecypchl A HUCCICIOBAHHS CBONCTB
M3y4aeMbIx uryp.
3HAKOMHTHCS C UCTOPUEH PA3BUTHUS TEOMETPHH.

Teopema ®aneca u 204 Teopema @aneca u TeopeMa | [I[poBOaUTE MOCTPOEHUS C€ TIOMOIIBIO LMPKYJIS U JMHEUKH C
Teopema o 0 MIPOIMOPLHMOHANIBHBIX | UCMOJIb30BaHUE TeopeMbl daneca U TEOpeMbl O MPOMOPLHUOHAIBHBIX
POMOPLUUOHATIBHBIX OTpe3Kax. OTpe3Kax, CTPOUTH YETBEPTHIN MPOMOPLHOHAIBHBIN OTPE30K.
OTpe3Kax, NoJ00HbIE Cpennsist aunaus | [IpoBouTh 10Ka3aTeNbCTBO TOTO, YTO MEAHMAHBI TPEYroJIbHUKa
TPEeYroJIbHUKU TPEYroJbHUKA. nepeceKkaroTcsl B OJHOW TOYKE, M HAaXOAWTh CBS3b C IIEHTPOM Macc,
Tpanenusi, e€  cpeaHsis | HAXOAUTh OTHOILEHUE, B KOTOPOM MEIMaHbl JENATCA TOYKOM HX
JTUHUSL. repeceyeHusl.
[IponopuroHaibHbIE Haxomuth momoOHBIE TPEYrodbHUKM Ha TOTOBBIX YEpPTEXax C
OTpE3KH, MOCTPOCHUE | YKA3aHUEM COOTBETCTBYIOIIUX MPU3HAKOB MOA00US.
4eTBEPTOTrO Pemarp 3amaun  Ha 1OAOOHBIE TPEYTOJIBHUKM C  MOMOUIBIO
IIPOIOPLIOHAIEHOTO CaMOCTOSITEJILHOTO TOCTPOEHUSI YepPTEKEH M HAXOXKICHHS MOJOOHBIX
oTpe3Ka. TPEYTrOJIbHUKOB.
CpoiictBa 1eHTpa Macc B | [IpoBoauTh goKa3aTeNbCTBA C UCIONIb30BAaHUEM IIPU3HAKOB MOI00US.
TPEYrOJIbHUKE. Jloka3pIBaTh TpH MpPU3HAKA [10A00MS TPEYrOJIbHUKOB.
[lonobuble TpeyroiabHUKU. | [IpUMEHATH MOJIydeHHbIE 3HAHMSI NPU PELICHUM T€OMETPUYECKHUX U
Tpu mnpuszHaka 10AOOMS | MPAKTHUUECKUX 3a/a4.
TPEYrOJIbHUKOB. 3HaKOMMTHCSI C UCTOPUEHN pa3BUTHS FEOMETPHH.
[IpakTueckoe
MIPUMEHEHHUE.
[Tnomans. 179 ITonsatue o6 oOmelt Teopun | OBnaseBaTh NEPBUYHBIMHM TMPEACTABICHUSAMU 00 oOueid Teopuu
Haxoxnenue IJIOUIAIH. wiomaau (Mepsl), GOpMyIUPOBAaTh CBOWCTBA IUIOMIAAH, BBICHATH HX
ionanen @opMynbl IS TJIOWIAAW | HATJISIAHBIA CMBICI.
TPEYTrOJIbHUKOB u TPEYTrOJIbHUKA, BeiBoauth Qopmynbl MIOmMAgM MapajuieorpaMma, TPEyrojlbHUKa,
MHOTOYTOJIbHBIX napajiejorpamma. Tpamneuuu u3 (GOpMyIIbI IIIOIMAIN MPSIMOYTOJIbHUKA (KBagpaTa).
buryp. [Tnomanu OTtHoweHue iomaael | BeiBoguTh GopMyiibl miomaay BHITYKIOTO YETHIPEXYTOJIbHUKA Yepes

noJO0HBIX (Uryp

TPEYTOJBLHUKOB C OOIIUM
OCHOBaHMEM WM OOLIEH
BBICOTOM.

Brruncnenune IIomaaei
CIIOXHBIX  (uryp  yepes
pa3OueHne Ha 4YacTd W

JIMArOHANIM U YTOJI MKy HUMH.

Haxomute miomanu ¢uryp, n3o0paxEHHBIX Ha KIET4aTod Oymare,
WCIOJIb30BaTh Pa30MEeHNe Ha YACTH U JOCTPOCHHUE.

Pa36upars npuMepsl UCIIOB30BaHUS BCTIOMOTATEILHON TUTOMIAIHN ISt
pereHust TEOMETPUIECKUX 3a]1ad.

Haxoauts muomaau mogoOHbIX Guryp.




JOCTPOEHHUE. Bbruuciare miomaan pa3ianyHbIX MHOTOYTOJIbHBIX (QUTYP.
[Tnomanu ¢buryp Ha | PemaTsh 3a1aun Ha 110magbs ¢ IPaKTUYECKUM COJEPKAHUEM.
KJIeT4aToi Oymare.
[Tnomanu OJO00HBIX
¢buryp. Brruucnenue
IJIOIIAAEH. 3agaun C
IIPAKTUYECKUM
COJIEpKAHUEM. Pemenne
3aa4 C IIOMOIIBI0 MeToja
BCIIOMOTaTeNbHON
TUTOIIAIH.
Teopema Iudaropa u | 124 Teopema Iludaropa, e | JlokassiBath Teopemy Iludaropa, ucnonp3oBaTh €€ B IMPAKTHUECKUX
Hayaja JI0Ka3aTeJIbCTBO U | BBIUHCJIECHUSIX.
TPUTOHOMETPUHU IIPUMEHEHHUE. Obparnas | QopMyIupoBaTh  ONpPEICICHUS]  TPUTOHOMETPHUYECKUX  (DYHKIHA
teopema [Tudaropa. OCTPOTrO yrja, IPOBEPATh UX KOPPEKTHOCTD.
Onpenenenue BbIBOIUTHE TPUTOHOMETPUYECKUE COOTHOLIEHHS B MPSIMOYTOJIBHOM
TPUTOHOMETPUUECKUX TPEYTrOJIbHUKE.
¢byHkuuidi  octporo  yria, | McciemoBaTh COOTHOMICHHS MEXIY CTOPOHAMH B IPSIMOYTOJIBHBIX
TPUTOHOMETPHUYECKHE TpeyroipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.
COOTHOIIEHUS B | Mcnonb3oBarh bopMmybl IIPUBEIECHNUS u OCHOBHOE
IPSIMOYTOJIbHOM TPUTOHOMETPUUYECKOE TOXKIECTBO MJIsI HAXOXKJIEHUS COOTHOIICHUN
TpeyrojipHuke. OCHOBHOE | MEXAY TPUTOHOMETPUUYECKUMHM (YHKLUMSAMHU PA3JIMYHBIX OCTPBIX
TPUTOHOMETPUYECKOE yTJIOB.
TOXKJIECTBO. [IpuMeHsATH TONy4YEHHblE 3HAHUS W YMEHMS TpU  pEIICHUH
CooTtHomeHus MEXKIY | MPAKTUYECKHX 3a/1a4.
CTOPOHaMU B | 3HAKOMMTbHCSI C UCTOPUEHN PAa3BUTHS FEOMETPHH.
PSIMOYTOJIBHBIX
TPEyrojibHUKaxX C yriamu B
45° 1 45°; 30° u 60°.
O60061eHne u | 49 [ToBTOpeHue OCHOBHBIX | Pemate 3agaun Ha NOBTOPEHHE, WLIIOCTPUPYIOIIME CBA3U MEXKIY
CUCTEeMAaTH3aLHs MOHATUHM U METOJIOB KypCOB | Pa3JIMYHBIMU YacCTAMHU Kypca.
U3Y4YE€HHOTO 7 u 8 kjaccoB, 0000IIEHNE

Marepuaa

3HAHUU.




IIpumepHas TeMaTH4YeCKasA U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepnvie cnosa u crosocouemanus

Bepmmnbl 10MaHOM, 3BEHbSl JIOMaHOW, KBaJApaT, MHOTOYTOJBHUKH, OINpeesieHue MOJO0OHBIX TPEYTOJbHUKOB, MapajljiesiorpaMyM, IUIOMaab
(MHOrOyTroJIbHHKA, MapajljieiorpaMma, TPeyrojbHUKa, Tpareluu), MoJA00HbIE TPEYroJbHUKH, MPU3HAKU MOJ00US] TPEYrOJbHUKOB, MPSAMOYTOJbHUK, POMO,
CMEXHBIE OTpPE3KH, COOTHOLIEHUS MEXAy CTOPOHAMHM M yIJIaMH HPSIMOYTOJbHOTO TpeyrojbHUKa, Teopema, Teopema I[ludaropa, Ttpaneuus,
YEeTBIPEXYTOJIbHUKH.

IIpumepnvie gppa3zvl

Mgl 3HaeM, 4TO MepUMETp napasuiesorpaMma paBeH 48 cM. Ham Hy)XHO HaliTH CTOPOHBI Mapaijenorpamma, eciau 1) ogHa ctopona Ha 3 cMm Oouiblie
JIPYTOM, 2) pa3HOCTh JIBYX CTOPOH paBHa 7 ¢M, 3) OJIHAa U3 CTOPOH B JiBa pasa Oosblle Apyroi. bymem pemats 3amaqy.

Mg Oynem 10Ka3bIBaTh TEOPEMY / MPUCTYIHUM K JI0Ka3aTeIbCTBY TEOPEMBI / TOKAXKEM TeopeMy / HaM IPEICTOUT A0Ka3aTh TEOPEMY.

MpbI Ha3Basiu IEPBBIN (BTOPOM, TPETHUil) MPU3HAK [TO100US TPEYTOJIHHUKOB.

MpsI paccMOTpen pUCYHOK, Ha KOTOPOM U300pak€H MHOTOYTOJBHUK. TOT MHOTOYTOJIbHHUK BBIMTYKJIBIN, IOTOMY YTO OH JIKHUT 10 OAHY CTOPOHY OT
KaXKIO0W MPSIMOM, MPOXOAAIIEH uepe3 ABE ero COCeIHNUE BEPIINHBI.

LIpumepnvie 6180001

OTpe3ku, U3 KOTOPBIX COCTaBJICHA JIOMaHasi, Ha3bIBAIOTCA €€ 3BEHbsIMU. KOHIBI 3TUX OTPE3KOB — BEpIIMHBI JJoMaHOW. CymMMa JJIMH BCEX 3BEHHEB
Ha3bIBAETCS JJIMHOM JIOMAHOM.

Ecnn HecMmexxHble 3BEHBS 3aMKHYTOM JIOMaHONW HE HMMEIOT OOIIMX TOYEK, TO 3Ta JIOMaHas HAa3bIBAETCS MHOTOYTOJILHUKOM. 3BEHBS JIOMaHOM
HA3bIBAIOTCSI CTOPOHAMU MHOTOYTOJIbHUKA. [[7TMHA JIoMaHO# Ha3bIBaE€TCS MEPUMETPOM MHOTOYTOJIbHUKA.

JIBe BepIIMHBI MHOTOYTOJBHUKA, MMPUHAICKAIIUE OJTHON CTOPOHE, HAa3bIBAIOTCSI COCeMHUMH. OTPE30K, KOTOPBIA COSNUHSIET JIBE JIOOBIE HECOCETHUE
BEPIIMHBI — 3TO TUATOHATL MHOTOYTOJIbHUKA.

JIt000#t MHOTOYTOJIBHUK pa3/eiseT TUIOCKOCTh Ha Be YacTH. O/IHAa 4acTh — 3TO BHYTPEHHSS1 00J1aCTh MHOTOYTOJIBHUKA, a PyTas — BHEITHSIS.

MHOroyroasHUK Ha3bIBAETCS BBITYKJIBIM, €CJIH OH JICKHUT 10 OJHY CTOPOHY OT KaKJIOM MPSIMOM, MPOXOISIICH uepe3 BE ero COCEAHUE BEPIIUHBI.

Kaxnprit  4etblpéXxyronbHUK uMeeT 4 BepmuHbl, 4 CTOPOHBI W 2 JAWaroHaidu. J[Be HECMEXKHBIE CTOPOHBI YETHIPEXYTOJbHUKA HA3BIBAIOTCA
MPOTUBOMOJIOKHBIMU. J[Be BEpIIMHBI, HE SIBISIOMIUECS COCEAHHMHM, TOXE HA3bIBAIOTCS MPOTHUBOIOJIOKHBIMU. UETBIPEXYTONbHUKU OBIBAIOT BBHIMYKIIBIE H
HeBbINyKJble. Kaxkgas 1uaroHaip BBIIYKJIOTO YETHIPEXYTOJbHUKA pa3feiseT €ero Ha JBa TpeyrojpbHuka. OaHa U3 [AMAroHaled HEBBITYKJIOrO
YETBIPEXYTOJIbHUKA TAK)KE Pa3JeseT ero Ha JiBa TPEeYyroJbHUKa.

[TapannenorpaMM — 3TO YETHIPEXYTOJBHUK, Y KOTOPOTO TIPOTHMBOIIOJOXKHBIE CTOPOHBI MOMAPHO TNapajienbHbl. B  mapamnenorpamme
MIPOTHUBOIIOJIOKHBIE CTOPOHBI PABHBI M IPOTUBOIIOJIOKHBIE YTy paBHBL. /[naronanu napamieisorpaMmma TOUKOU repecedeHust AN TCs MOomojaMm.

Tpaneuust — 3To YETHIPEXYTOJIBHUK, Y KOTOPOTO JIBE CTOPOHBI MapaJlIeIbHBbI, a IBE Apyrue He napajienbHbl. [lapaniensHbie CTOPOHBI Tparenuu — 3TO
e€ OCHOBaHUs, a IBE JPYTHe CTOPOHBI Ha3bIBAIOTCS OOKOBBIMU. Tpamerust Ha3bpIBaeTCsl paBHOOEAPEHHOM, eci €€ OOKOBBIE CTOPOHBI paBHBI. Tpamerus, o1uH
U3 YTJIOB KOTOPOU MPSIMOM, HA3bIBAETCS MPSMOYTOJIBHOM.

PaBHbIE MPSAMOYTONIBHUKA MMEIOT paBHbIE IUIOWAAM. ECIM MHOTOYroJIbHUK COCTAaBJI€H M3 HECKOJIBKUX MHOTOYrOJIbHMKOB, TO €ro IUIOLIAAb paBHA
CyMMe IUIOUIaIe 3TUX MHOTOYTOJIbHUKOB. [l1o11aap kBagpara paBHa KBaApaTy €ro CTOPOHBI.

[Inomane NpsAMOYroJIbHUKA paBHA TPOU3BEIECHUIO €TO CMEXXHBIX CTOPOH.




obpatHas Teopeme [Iudaropa.

Ecnn xBazpar omHOM CTOPOHBI TPEYTrOJIbBHMKA pPaBEH CyMME KBaJpaTOB JBYX JAPYIMX CTOPOH, TO TPEYTOJIbHHUK IpPSAMOYTOJIbHBIA. DTO TEOpeMa,

Ecnu nBa yria oHOTO TpeyroJbHUKa COOTBETCTBEHHO PAaBHBI IBYM yIJIaM JIPYroro, TO TaKhe TPEYroJbHUKU MOI00HBI. DTO NEPBbIN MPU3HAK MOA00HS
TPEYTrOJIbHUKOB.
Ecnu nBe CTOpPOHBI OJHOTO TPEYrojbHUKA MPOMOPLMOHANBHBI JBYM CTOPOHAM JPYTrOro TPEYrojJbHUKA M YIJIbI, 3aKIIOUEHHBIE MEXIY ATHMH
CTOPOHAMHU PaBHbI, TO TaKKE TPEYTOJIbHUKH MOAOOHBI. ITO BTOPOH MpU3HAK MOJ00US TPEYTrOJIbHUKOB.
Ecnu cTopoHBl 0JHOTO TpEyrojibHUKA MPONOPIHOHATBHBI TPEM CTOPOHAM JIPYTOro, TO TaKWe TPEYroJbHUKU MOAOOHBI. DTO TPETHil MpU3HAK MOA00HS

TPEYrOJILHUKOB.
TemaTn4eckoe IVIAHUPOBaHUe YueOHOro npeamera «I'eomerpus», 9 (10)kaacc
O01mee KOJIUMYECTBO 4acoB — 68 yacos.
Bo3MoxHOCTB
HCIIOJIb30BaHUS
No Kou- 10 TEME
TemaTnueckue OI0KH,
YPOK pases BO Coneprxanue (TeMa ypoka) OCHOBHbIE BUJIBI IEATEIBHOCTH 00YJArOIITXCST AIIEKTPOHHBIX
a 4acoB (unpoBbIX)
o0OpasoBarenbH
BIX PECYPCOB
VYTIbl B OKpY)KHOCTH. | 164 BriucanHble U LIEHTpalbHbIe | B meuenue  yuebHoeo  2o0a:  TIOHMMaTh, TpPHUMEHATh B | bubnmnoreka
Brucannbie u YTIIBL, yron MEXIy | CAMOCTOSITENILHOM pedr, BOCIPUHUMATH (crmyxo3putenbHo u /unn Ha | [IOK
OTIMICAHHBIE KacaTeIbHOH M XOpJAOH. | CIyX ¢ y4€TOM YPOBHS CIyXOPEUYeBOIO pa3BHUTHsI oOydaromuxcs) u | https://m.edsoo.r
YEeTBIPEX YT OJIbHUKH. Yrael Mexay XOopIaMH | | IOCTaTOYHO BHSTHO M €CTECTBEHHO BOCIPOM3BOJHUTH TeMaThyeckyro | U/8al415pb2
Kacarenbnbie k CEKYIIUMHU. U TEPMUHOJIOTMUYECKYIO JICKCHKY, & TaKXKe JIGKCUKY 10 OpTaHH3aIluu
okpyxHocTu. Kacanue BrucanHble W ONHCAaHHBIE | y4eOHON JEATENbHOCTH. BBIMONHATE (OHETHYECKYIO 3apsIKYy.
OKPYKHOCTEH YeTHIPEXYTONBLHUKH, ux | Mcronp3oBaTh NakTHIBHYIO (YCTHO-TAKTHJIBHYIO PEYb) B KauecTBE
OpU3HAKA W CBOKMCTBA. | BCIIOMOTATEIHHOTO CPEACTBA OOIICHHUS.

IIpruMeHeHne 3TUX CBOMCTB
npu pereHun
TEOMETPUUYECKHX 3a/1a4.
B3anmnoe pacnonioxenne
JIBYX OKPYKHOCTEM.
Kacanue okpyxkHOCTE.

Ilo oxonuanuu xadxcooi yueonot yemeepmu: BOCIPUHIUMATD Ha CIIyX
U BOCIIPOM3BOJUTH TEMATUUYECKYI0 M TEPMHHOJIOIMYECKYIO JIEKCHKY
yueOHOM NUCUUIUIMHBI, a TaKXe JIEKCUKY MO OpraHu3aluy y4eOHOM
JESATEIBHOCTH.

®opMyIMpoBaTh OCHOBHBIE ONpENENICHUS, CBA3aHHBIE C YIJIaMd B
Kpyre (BOUCAHHBINA yroj, HEHTPAIbHBIA yrodm).

HaxonuTh BOHCaHHBIE YIUIBI, ONUPAIOIIMECSs HA OJHY JYTY,
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BBIYUCIIATh YIVIBI C IIOMOLIBIO TEOPEMBI O BIMCAHHBIX YIVIAX,
TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O LIEHTPAIIBHOM
yrie.

HccnenoBaTb, B TOM YHUCIE C IOMOINBIO HU(PPOBBIX PECYPCOB,
BIIUCAHHBIE W OIMCAHHBIC YETBIPEXYIOJbHUKH, BBIBOJAUTH HX
CBOMCTBA U NIPU3HAKHU.

Hcrnonbs30BaTh 3TU CBOMCTBA U IIPU3HAKY IIPU PELICHUU 3a/a4.

Tpuronomerpus.
Teopembl KOCUHYCOB
Y CUHYCOB. Pemenue
TPEYTrOJIbHUKOB

214y

Onpenenenue
TPUTOHOMETPHUYECKHUX
¢byakumii yrioB or 0 1o
180°. Kocunyc wu cunyc
OpsMOTO M TYIOTO  yTJa.
Teopema KOCHHYCOB.
(O600mEnHas) TeopemMa
cuHycoB  (C  paamycoMm
OMHUCAHHOM  OKPYXHOCTH).
Haxoxnenune nmvH CTOpOH
u BEJIMYNH YTJIOB
TPEYTrOJILHUKOB.

dopmyna IIJIOIAU
TPEyrojibHUKA 4epe3 JBe
CTOPOHBI W YTOJI MEXIy
Humu. Dopmyna MmiIomAIU
4eThIPEXYTrOJbHUKA  uYepes3
€ro JuaroHalli M Yroi
MEXy HUMH.
[TpakTyeckoe npuMeHeHue
JIOKa3aHHBIX TEOPEM.

dopmynHpoBaTh  ONpEACNCHUS TPUTOHOMETPUYECKUX  (YyHKUUN
TYNBIX U MPSMBIX YIJIOB. BBEIBOIUTH TEOpEMY KOCHHYCOB U TEOPEMY
CHUHYCOB (C pailyCOM ONMMCAHHON OKPY>KHOCTH).

Pemmats TpeyroiabHUKH.

Pemmarh npaktudeckue 3a1auu, CBOISAIINECS K HAXOKICHUIO
pa3IMYHBIX JIIEMEHTOB TPEYTOJIbHUKA.

[IpeobpazoBanue
no00usl.
Merpuyeckue
COOTHOIIICHUS B
OKPY>KHOCTH

124

[TonsiTHe o mpeobpazoBaHun
O 00uSI.
COOTBETCTBCHHBIE
3JIEMEHTEHI MMOJOOHBIX
duryp.

Teopema o npowusBeneHNN
OTPE3KOB XOpJ, Teopema O

OcBauBaTh OHATHE MTPEOOPA3OBAHUS TTOTOOMSL.
HccienoBaTe OTHOIICHWE JIMHEHHBIX 3JIEMEHTOB
npeoOpazoBannn moaodus. HaxomuTes mpuMeps
OKPYKAIOIIEeH TeCTBUTEIHHOCTH.

BbIBOIWTE METPUYECKHE COOTHOLIECHHS MEXAY OTPE3KaMH XOp/,
CeKyHII/IX N KaCaTCJIIbHBIX C HCIIOJIB30BAHUECM BIIMCAHHBIX y1"J'IOB nu
M0JI00HBIX TPEYTOJIHLHUKOB.

buryp npu
noxo0ust B




NPOM3BEACHUN  OTPE3KOB
CEeKYIIHX, TeopemMa O
KBaJ[paTe KacaTeJIbHOH.

[IpumeneHue B pelICHUU
FeOMETPUUECKUX 3aJ1au.

Pemate reomerpuueckue 3aayd M 3aJadyd M3 pPEATbHOM KU3HU C
MCITOJIb30BaHUEM IMOJOOHBIX TPEYTOJIbHUKOB.

cucreMaTu3anusa
HU3YUYCHHOT'O
MaTtcpHralia

MOHSATUI U METO/IOB KypCOB
7 — 9 xiaccoB, 00001IEHHE
3HAHUM.

BekTopsbl 154 Onpenenenue BEKTOpOB, | Mcroabp30BaTh BEKTOpPHI KaK HalpaBICHHBIE OTPE3KH, MCCIEIOBAThH
CIIOKEHHE W  Pa3HOCTh | FeOMETpUUYCCKUi (TepemerieHne) W (Qpu3nueckuii (Cuia) CMBICIBI
BEKTOPOB, YMHOKEHHE | BEKTOPOB.
BEKTOpa Ha YHCIIO. 3HaTh OINpPENECIEHUs] CyMMbl M Pa3HOCTH BEKTOPOB, YMHOXKECHUS
Pusnueckui U | BEKTOpa Ha YHUCIIO, HMCCIEN0BATh T€OMETPUYCCKUNA M (PU3HUECKUA
reOMETPUYECKUI CMBICJI | CMBICJIBI ATUX ONE€PALIUA.
BEKTOPOB. Pemate reomeTpruyeckue 3a1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.
Pasnoxxenne Bekropa 1o | PackiiagpiBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
JIBYM HEKOJUIMHEApHbIM | cnosb30BaTh CKAISIPHOE INPOU3BENCHHE BEKTOPOB, BBIBOAUTH €TI0
BEKTOPaM. Koopaunats! | OCHOBHBIE CBOMCTBA.
BEKTOpa. Beluucisate cymmy, pasHOCTh M CKAJIIPHOE IIPOU3BEIAEHUE BEKTOPOB
CkanipHOE€  TIPOU3BEJEHHUE | B KOOPAMHATAX.
BEKTOpPOB, €ro npumeHeHue | [I[puMeHATh CKaJsIpHOE NPOU3BEACHUE JUIsI HAXOXKICHUA JJIMH U
JUIlT HAXOXJICHWS JUIMH H | YIJIOB.
YTJIOB.
Pemenue 3aga4 ¢ NoMOIIbIO
BEKTOPOB.
IIpuMeHeHne BEKTOPOB s
peuieHus 3a1a4
KMHEMAaTUKU U MEXaHUKH.

Ob6o061eHne u 44 IToBTOpEeHnE OCHOBHBIX | Pemarh 3asaunm Ha NMOBTOPEHHE, WIIIOCTPUPYIOIIHE CBA3M MEKIY

pa3jInYHbIMU YaCTAMU KypcCa.

I[IpumepHas TeMaTHUYecKasi U TEPMHHOJIOTHYECKAS JIEKCUKA

Ilpumepnvie ciosa u crosocoyemanus

buccektpuca, BekTOp (HEKOJUIMHEApHBI BEKTOp), KacaTeibHass K OKPYKHOCTH, KOOpPAMHATHI BEKTOpa, KOAI(D(PUIMEHTHI pa3ioKeHUs, METOJ]
KOOpJMHAT, OKPYKHOCTh (BIMCaHHAsI, ONMCaHHAs), IPUMEHEHHE BEKTOPOB K PEILIEHUIO0 3a/1a4, MPOCTENIIINE 3a/1a4l B KOOPAUHATAX, CUHYC (KOCHHYC, TAHT€HC,




KOTaHT'€HC) YIJia, Pagnyc, CKaIsIpHOE MPOU3BEICHNE BEKTOPOB, CIOKECHHE (BEIUUTAHNE) BEKTOPOB, COOTHOIICHHSI MKy CTOPOHAMHU U YTIIaMH TPEYTOJIbHHKA,
CpeHsisl TUHUS Tpareluy, TouKa KacaHus, Yriibl (LleHTpaJibHbIe, BIIMCAHHbBIE), YMHOKEHHE BEKTOpA HA YHCIIO, YpaBHEHHUE, YEThIPE 3aMedaTesIbHbIe TOUKH
TPEYrOJIbHUKA.

IIpumepnvie gppa3zvl

MBI noKa3anu, 4To IpsiMast U OKPYKHOCTh MOTYT UMETh OJIHY WJIH JIB€ OOII1e TOUKH U MOTYT HE UMETh HU OJHON OOIIeH TOUKH.

JlokaxkeM TeopemMy O CBOMCTBE KacaTeJIbHON K OKPY>KHOCTH (O CpeHEN JTMHUH TParelyHn).

Tenepr MbI OyeM 10Ka3bIBaTh TEOPEMY, OOPATHYIO TEOPEME O CBOMCTBE KacaTeabHOU — MPU3HAK KacaTeIbHOM.

Hawm npezncrout gokasaTb, 4TO MEPIEHIUKYIIAP, TPOBEAEHHBIA U3 KaKOW-HUOYb TOUKH OKPYKHOCTH K AMAMETPY, — 3TO CpeHee MPOMOPIUOHATEHOE
JUIS1 OTPE3KOB, HA KOTOPBIE OCHOBAHUE NEPIEHANKYIIAPA JEIUT TUAMETP.

IIpumepnvie 66160001

Ecnu paccrosiHue oT 1eHTpa OKPY>KHOCTH JI0 MPSMOI paBHO Paguycy OKPYKHOCTH, TO MpsiMasi U OKPY>KHOCTb UMEIOT TOJBKO OJIHY OOIIYIO TOUKY.
Ecnu paccrosiHue OT ieHTpa OKPY>KHOCTH JI0 MIPSAMOI OOJIbIIE pajnyca OKPY>KHOCTH, TO MPsiMasi M OKPY>KHOCTh HE UMEIOT OOIINX TOYEK.

[Ipsimasi, uMeromiasi ¢ OKPY>KHOCTb. TONBKO OJIHY OOIIYIO TOYKY, HA3bIBAETCS KacaTelbHOM K OKpyKHOCTHU. WX 00mias Touka Ha3bIBaeTCs TOYKOU
KacaHUs NPsIMOM U OKPYKHOCTH.

KacarenbHas Kk OKpYKHOCTH NEPIEHAUKYISPHA K PAINYCY, IPOBEIEHHOMY B TOUKY KaCaHUs.

OTpe3kn KacaTelIbHBIX K OKPY>KHOCTH, MPOBEAEHHBIC U3 OJHOW TOYKH, paBHBL. OHU COCTABISIOT PaBHBIC YIJIBI C MPSIMOM, MPOXOMASINEH depe3 ATy
TOYKY U LEHTP OKPYXKHOCTH.

Ecnu npsamast mpoxoIuT yepe3 KOHEL paauyca, JISKAIIMd Ha OKPY>KHOCTH, U NIEPIICHAUKYIISIPHA K 3TOMY PanyCy, TO OHA ABJISETCS KacaTeJIbHOM.

Jyra Ha3bIBaeTCS MOMYOKPYKHOCTBIO, €CIIA OTPE30K, COCAUHSAIONINN €€ KOHIIbI, SIBJSETCS TUaMETPOM OKPY>KHOCTH.

Brnimcannslil yroy u3aMepsieTcst OJ0BUHOW IYTH, HA KOTOPYIO OH OIHPAETCS.

Kaxxnas Touka OMCCEKTpUCY HEPa3BEPHYTOTO yriia paBHOYajIeHa OT ero cTopoH. OOpaTHO: Kaxaas TOUKa, JIeKalas BHyTPH yIila U paBHOYIAIEHHAS
OT CTOPOH YTJIa, JISKUT Ha €ro OMCCEKTpHUCeE.

OTpe30K, 7151 KOTOPOTO yYKa3aHo, Kakas U3 €ro ITPaHUYHbIX TOYEK CUMTAETCS HA4aJloM, a Kakas — KOHIIOM, Ha3bIBAETCSl HAMPABIIEHHBIM OTPE3KOM, WIIH
BEKTOPOM. BEKTOpPBI MOT'YT UCIIOJIB30BAaTHCA I PELIEHUSI TEOMETPUUECKUX 3aa4 U JI0Ka3aTelIbCTBA TEOPEM.

CpenHsisi TUHUS TpaNelUuyd — 3TO OTPE30K, COSAUHSIONINNI cepequHbl €€ OOKOBBIX CTOpPOH. CpemHsis NTUHUS Tpamneluy napajuiebHa OCHOBAHUAM U
paBHa UX MOJIyCYMME.

Ha mnockoctu n1000i BEKTOP MOXKHO PAa3lioXKUTh MO JBYM JaHHBIM HEKOJUIMHEApHbIM BekTopaM. KodddummeHTsl pa3nokeHus Mpu STOM
OTIPEICIISAIOTCS SIUHCTBEHHBIM 00Pa3oM.

TemaTnyeckoe miIaHupoBaHue yueoHoro npeamera «I'eomerpus», 10 (11)kaace
OO01ee KOJIHYECTBO YacoB — 34 yaca.

No Kouin- Bo3MoxHOCTB
Temarndeckne OJI0KH,
YPOK e BO Coneprxanne (TeMa ypoka) OCHOBHBIE BUJIBI IEATEITBHOCTH 00YJarOIITIXCST WCIIOTH30BaHUSI
JIeJIbI
a P 9acoB 0 TeMe




SJICKTPOHHBIX

(1 poBBIX)
o0OpasoBarenbH
BIX PECYPCOB
JlekapTOBBI 104 JlekapToBbI KOOPJIHUHATHI | B meuenue yueOno2o 2o0a: TIOHUMaTb, TPUMEHATh B | bubnuoreka
KOOpJMHATHI Ha TOUYEK Ha IIOCKOCTH. CaMOCTOSITENIbHOM peun, BOCIPUHUMATH (ciryxo3puTenbHo u/win Ha | [JOK
IJIOCKOCTH YpaBHeHue OpsSMOH. | CIIyX ¢ y4ETOM YPOBHSI CIIyXOPEYEeBOro pa3BUTHs oOydwaronmxcs) u | https://m.edsoo.r
YrioBoi ko3 puIMeHT, | JOCTaTOYHO BHSITHO u €CTECTBEHHO BOCIIPOM3BOINTH | U/8a1415b2
TAHTeHC yrja  HakKJIOHA, | TEMAaTHYECKYI0 U TEPMHUHOJOTHYECKYIO JIEKCUKY, a TaKXKe JIEKCUKY
MapajuIeIbHbIE U | IO opraHuzanuu  y4yeOHOI JIESITETIBHOCTH. BrimonusaTh
NEepIEeHIUKYIIIPHbIE ¢donernueckyro 3apsanaky. Mcmonp3oBaTh JakTWIbHYIO — (YCTHO-
MpsIMBIE. JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOIraTeIbHOIO CPEJICTBA OOILIEHHUS.
YpaBHeHHE  OKPYXKHOCTHU. | [lo oKoHuaHuu Kasxicoou yyeOHOU uemeepmu: BOCIPUHUMATH Ha
HaxoxkmeHue  KOOpAMHAT | CIIyX M BOCIPOM3BOJWTH TEMATHYECKYIO U TEPMHMHOJIOIMYECKYIO
TOUeK nepecedenns | JICKCUKY y4eOHON IUCLMILUIMHBL, @ TAKKE JICKCUKY 110 OpPraHN3aLuK
OKPYKHOCTH ¥ TIPSIMOHA. y4€OHOM NEATENEHOCTH.
MeToi  KOOPAMHAT — TIPH OcBauBaTh TMOHSATHE MNPSMOYIOJBHOM CHCTEMBbI KOOPAMHAT,
pemmenmn  reomerprueckux | ACKAPTOBBIX KOOPAHHAT TOUKH. §
— BbIBOIUTE ypaBHEHUE NPSIMOU M OKPYKHOCTU. Briensite TOJIHbIH
VCIIONE30BAHHE METOAA KBaJpaT AJs HaXOXACHUS LIEHTpa U paguyca OKPYKHOCTU IO €€
YPaBHEHUIO.
KOOp/MHAT B HPAKTHICCKUX | Peryary, 3amaum Ha HAXOXKIEHHE TOUEK IIEPECEUEHHS MPAMBIX H
3anaqax. OKPYXKHOCTEH ¢ MOMOIIBI0 METO1a KOOP,IMHAT.
Hcnonp30BaTh CBOMCTBA YIVIOBOTO KO3(QQUIMEHTa MNpsAMOM mpu
pelIeHnN 3aa4, AJIs ONPEAEIICHUS PACIIOIOKEHNS TPSIMOM.
[IpuMeHATh KOOpAWHATHI TPU PEHICHUH TEOMETPUUECKUX H
MPaKTUYECKUX 3a/]ad, Uil MOCTPOCHUS MAaTEMaTUYECKHX MOJENeH
peaNTbHBIX 3a/1a4 («METO KOOPIUHAT).
[Tonb30BaThbes AJiE TOCTPOEHUST M HUCCIENOBaHUN LHU(POBBIMU
pecypcamu.
3HAKOMUTBCSI C UCTOPUEN pa3BUTUS TEOMETPUH.
[IpaBunpHBIE 94 IIpaBunpHbBIE @opMyIHpOBaTh OINPEACIICHHE NPABWIBHBIX MHOTIOYTOJIbHUKOB,
MHOTOYTOJIbHUKH. MHOTOYTOJIbHUKH, HAXOJUTh UX DJIEMEHTHI.

JlnvHa OKpY>KHOCTH U
IUIOINAb KpyTa.

BBIYHMCJIICHUC UX DJICMCHTOB.
Yucio T u INHA

ITons30BaThCd IOHATHEM JJIMHBI  OKPYXHOCTH, BBe)IéHHI)IM C
IMOMOIIBIO IMPABUJIBHBIX MHOI'OYI'OJIbHUKOB, OIPEACIIATH YUCIIO TT,



https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1415b2

Brruncnenue

OKpyxHOCTU. JliMHA 1yTH

JUIMHY IYTU U paJuaHHYIO Mepy yria.

IJI0Iaaen OKpy)kHOCTH.  Panuannas | [IpoBoauTh mnepexoa OT paJMaHHOW MEpbl yria K IpaJlyCHOM u
Mepa yria. HA00O0pOT.
[Inomane kpyra wu ero | OnpenensTs IOWAAL KPYTa.
9JeMEeHTOB  (cekTopa U | BeiBomuTh Gopmyssl (B IpadyCcHOM M paJdaHHOW Mepe) Ui JJIUH
CETMEHTA). Brruucnenue | ayr, miomaneil CEKTOpOB U CETMEHTOB.
Iomanein ¢buryp, | Beruncnare  miomanu  Guryp,  BKIIOYAIOMIMX — DJIEMEHTHI
BKJIIOUAIOLIUX  3JIEMEHTHI | OKPYKHOCTH (KpyTa).
Kpyra. Haxonuts momany B 3a1a4ax peaqibHON KU3HHU.
JIBrKEHUs IIIOCKOCTH | 74 [TonssTue o  nBwkeHuu | Pa3Ouparh mnpuMepbl, WUIIOCTPUPYIOLIME IOHATHS JIBUXKEHUS,
IIJIOCKOCTH. LIEHTPOB U OCEH CUMMETPUU.
[TapayensHbiii  nepeHoc, | @opmMynupoBaTh ONPENEICHUS TapaIEIbHOIO IIEPEHOCA, IOBOPOTA
MOBOPOT M cuMMmeTpust. Ocu | U OceBOM CUMMETpUM. BBIBOIWTH HX CBOWCTBA, HAXOIUTh
Y LEHTPBI CHMMETPHU. HEIOABUKHBIE TOYKHU.
[Tpocreiimue npumenenust B | Haxoautb LEHTPbI M OCH CUMMETPHI pocTeHNX QuUryp.
peueHuy 3aaay. IIpuMeHATh napajuleabHbIM IIEPEHOC U CHMMETPHUIO IPU PELICHHUU
reOMETPUYECKUX 3aJ1a4 (pa3oupath MpUMEpHI).
Hcnonp30BaTe sl TOCTPOCHUS M HWCCIEAOBaHUN LH(POBEIC
peCypChI.
IToBTOpEHME, 84 IToBTOpEeHne OCHOBHBIX | BocripuHMMaTh (CyX03pHUTENbHO W/UIM HA CIYX C YU4ETOM YpPOBHS
obo01enue, HOHATUI U METO/IOB KypCOB | CIyXOpE€YEeBOIO  pa3BUTUS  OOydYalOUIMXCS) U ONEpUPOBAThH
cucreMaTu3anus 7—-10 kmaccoB, 0000LIeHHE | CIEAYIOUMMUA TOHATHAMU: (GUrypa, TOYKa, Mpsi- Mas, yrodi,
U3y4YEHHOTO U CUCTEMAaTU3allUs 3HAHUW. | MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 51 PaBHOCTOPOHHMM
Marepuana IIpocreiimne TPEYrOJIbHUKH, MIPSAMOYTOJIBHBIN TPEYrOJIbHUK, M€JIMaHa,

reomMeTpudeckue (urypbl u

ux cBoucrBa. HM3mepeHnue
F€OMETPUYECKUX BEJIMYUH.
TpeyroJbHUKY.
[TapayutenpHbIe u
NEPIEHANKYIISIPHbBIE
IIpsIMBIE.

OKpy>XKHOCTb U KpYT.
I'eomerpuueckne
MMOCTPOCHUS. Yroasl B

OuccekTpuca M BBICOTa TPEYroJbHUKA, Mapajuielorpamm, pomo,
IIPSIMO- YTOJIBHMK, KBaJpaT, Tpanelus; OKPYKHOCTb, KacaTeabHasl;
PaBEHCTBO U Mojao0ue GUryp, TpeyroJbHUKOB; MapaieIbHOCTh U
NEPIEHIUKYIIPHOCTD NPSAMBIX, YTOJI MEXAY NPSMBIMH, CHMMETPUS
OTHOCUTEJIBHO TOYKM W MpPSIMOW; AJIMHA, PACCTOSHUE, BEIMYMHA
yria, oAb, IepuMeTp.

Hcnonp3oBath bopMyIBIL: nepuMeTpa u IJI0LIa 1N
MHOTOYT'OJIbHUKOB, UTMHBI OKPY>KHOCTHU M IIOLIaAN Kpyra, o0béma
IPSMOYTOJIBHOTO Napajuleenunena.

OnepupoBaTh MOHATUSMHU: NPSIMOYTOJIbHAs CUCTEMa KOOpPJWHAT,




OKPYXXHOCTH. Bnucannnie u BCKTOP, UCIIOJB30BaTh 3THU IMOHATHA AJId NPEACTABICHUA NJAaHHBIX U
OIMMCaHHBIC OKPYXHOCTH | pCHICHUA 3a1a4, B TOM YUCJIC U3 APYIrux y‘Ie6HBIX MpE€aAMETOB.

MHOTOYTOJIbHUKOB. Pemartsb 3a71aun Ha MOBTOPEHNE OCHOBHBIX MOHATUH, UILTIOCTPALIUIO
[Tpsimast u OKPYKHOCTb. CBs3EeM MEXAy pa3IMYHBIMU YacTAMH Kypca. BeiOupars meton amns
YeThIpEXYroIbHUKH. pellIeHus 3a/1auH.

Brucanneie u onucanHble | Pemare 3aaun U3 MOBCEAHEBHON KU3HU.

YEeTBIPEX YT OJIbHUKH.

Teopema  Iludaropa wu
Havasia TPUTOHOMETPHH.

Pewmienue 001X
TPEYTrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IUIOCKOCTH. JBrxeHus.
[Monobue. CummeTpusi.
Inomane. Brruncienune
TJIOIIAACH.

ITnomamu MMOO0HBIX
duryp.

JlexapToBbI KOOpPJAMHATHI HA
MIJIOCKOCTH.

BCKTOpH Ha IJIOCKOCTH.

IIpumepHas TeMaTH4YeCKAast 1 TEPMHHOJIOTHYCCKAS JIEKCHKA

IIpumepnvie cnosa u cnosocouemanus

BhInmyKiib1it MHOTOYTOJIBHUK, TPaJyCHAs Mepa AYTH, JJIMHA OKPY)KHOCTH, AyTra CEKTOpa, KPYroBOM CErMEHT, MHOTOIpaHHUKH, 0TOOpa)keHHe MI0CKOCTH
Ha ce0s, MmapajulelbHbII MEepeHoc, IJIoUaab Kpyra, IUIOIAAb KPYroBOI'O CEKTOpa, IUIOMIAJhb PaBHOOEAPEHHOTO TPEYroJbHMKA, MOBOPOT, MPaBHJIbHBIN
MHOT'OYTI'OJIbHUK, CTEPEOMETPHS, T€JIa U TOBEPXHOCTHU BpaILlEHUs, XOp/a.

IIpumepnvie gppaszvl

[Ipumeps! npaBUIIbHBIX MHOTOYTOJIBHUKOB — 3TO PABHOCTOPOHHUHN TPEYroOJIbHUK U KBaJparT.

Sl Mory Jnokasarh, YTO CEpEeIUHHBIE NEPIEHIUKYIAPHl K JIIOOBIM JIBYM CTOpPOHAM IMPaBHJIBHOIO MHOTOYTOJIbHMKA JHOO mepeceKarTcs, JnOo

COBIAIAIOT.
S nokasain(a), 4To IpsAMBbIE, COAEPKAIIIEe OMCCEKTPHUCHI JIFOOBIX BYX YIJIOB IIPABUIBHOIO MPSMOYTOJIBHUKA, TMOO0 NEPECcEeKaroTCs, TM00 COBIAIAIOT.




51 Mory chopMyIHpOBATH U I0KA3aTh TEOPEMY 00 OKPYKHOCTH, OTIMCAHHON OKOJIO MPaBHUIIBHOTO MHOTOYTOJIbHHKA.

51 Mory chopMyIHpPOBATh U I0Ka3aTh TEOPEMY 00 OKPYKHOCTH, BIUCAHHOM B MIPABHIBHBI MHOTOYT'OJIbHHUK.

51 mory BbIBeCTH (BbIBEJ, OyAy BBIBOAMTBH) (OPMYIY AJIS BBIUMCIEHHS IUIOLAAM MPABUIBHOIO MHOIOYIOJbHMKA Y€pe3 €ro HNepuMeTp U pajguyc
BIIMCAHHOM OKPY>KHOCTH.

51 Mory BbIBecTH (BbIBEI, OyAYy BBIBOAUTH) (hOPMYITy /Uil BEIYMCIEHUS JUIMHBI OKPY>KHOCTH.

51 Mory oOBSICHUTB, UTO TAKOE KPYIOBOM CEKTOp M BhIBECTU (OPMYITY JAJIs BBIYMCICHUS IUIOIAAN KPYTOBOTO CEKTOpA.

IIpumepnvie 66160001

IIpaBUIbHBIE MHOIOYTOJBHUK — 3TO BBIIYKJIBIH MHOTOYTOJBHUK. Y HEro BC€ YIVIBI PaBHbI U BCE CTOPOHBI paBHbL. OKOJO NPaBHIBHOTO
MHOI'OYTOJIbHUKA MOXHO OIUCATh OKPYKHOCTb, M IPUTOM TOJBKO OJHY. B 11100011 mpaBMIIbHBEIA MHOTOYTOJIBHUK MOKHO BIHMCAaTh OKPYKHOCTb, M IPUTOM
TOJILKO OJIHY.

KpyroBoii cerMmeHT — 3T0 yacThb Kpyra. OHa orpaHuyeHa Ayroid OKpyKHOCTH M XOPJIOi, COEAUHSIONIEH KOHIIBI 9TOK nyru. Ecin rpanycHas mepa nyru
MmeHblie 180 rpagycoB, TO IUIOLIAJb CETMEHTa MOXHO HAaWTH, BbIUMTAs W3 IUIOINAAM CEKTOpa IUIOIIA[b PaBHOOEIPEHHOIO TPEyrojbHHMKA, CTOPOHAMU
KOTOPOTO SIBJIIIOTCS JIBA PaJyca U XOpJla CErMEHTa.

KpyroBoii cektop — 310 yacTh kpyra. OHa orpaHu4eHa Jyrol U ABYyMs paJuycaMH, COSAMHSIOIIMMU KOHIIBI AYTH ¢ UEHTpOM Kpyra. Jlyra, koropas
OTrpaHUYMBAET CEKTOP, Ha3bIBAETCS AYIOl CEKTOpA.

MBI IpUILTH K BEIBOJLY O TOM, YTO OCEBasi CHMMETPHSI — 3TO OTOOpaKeHHUE MIIOCKOCTH Ha ceOsl.

BakHoe cBOMCTBO OCEBOM CHMMETPHUH — 3TO OTOOpa’keHUE TUIOCKOCTH Ha ce0sl, KOTOPOE COXPAHSAET PACCTOSHUS MEXKY TOUKAMHU.

CrepeomMeTpus — 3TO pazzen reomeTpun. B HEM n3ydarorcst cBoiicTBa Guryp B mpoctpancTBe. CIOBO «CTEPEOMETPHUS» MMPOUCXOANUT OT TPEUECKUX CIIOB
«crepeo» U «meTpeoy. «CTepeo» — 3To 3HaUUT 0O0BEMHBIN, MPOCTPAHCTBEHHBIN, @ METPEO — U3MEPSATh.

[Tapamenenunen — 53T0 4YeThIpéXyrosibHas npusMa. EE ocHoBaHus — mapauienorpammel. Bce miecTs rIpaHeld mNapajuleNenurena — 93TO
napayuienorpamMbl. Ecnu nmapaiuienenunesn npsiMOM, TO €CTh €ro OOKoOBbIe pEOpa MEeprEeHIUKYJSAPHBl K IUIOCKOCTSIM OCHOBAHMUM, TO OOKOBbIE T'pPaHU —
MpAMOYT'OJIbHUKH. Ecim ke 1 ocHOBaHUSIMH IpsAMOro napamuiCjICiuneaa CiyxaT NpsAMOYTOJbHUKH, TO 3TOT NapalJICJICIUIIC — pr[MOerJ'II:HBIfI. I[I/IaFOHaJ'II/I
napasuiesiorpaMMa epeceKkaroTcs. TOYKOW mepeceyeHusl OHU JIENIATCS MomnojaM. Takoe ke CBOWCTBO y JWaroHajed mapajuliesieuneaa: 4e€Tbipe JUaroHaiu
napaJuleIenuIe1a NEPECEKAIOTCS B OAHON TOUKE U IETATCS 3TOM TOUKON MOMOJIaM.

TemaTu4yeckoe MJIaHNPOBaHUe y4eOHOro mpeaMeTa «BeposATHOCTH M CTATHCTHKAY, 7 KJIacC
O0uree KoJIM4ecTBO YacoB — 34 yaca.

Bo3MoxHOCTB
Ne Kou- HCIOJIb30BaHUS
Tematuueckue O6JI0KH, o TeMe
YPOK BO Coneprkanne (TeMa ypoka) OcCHOBHBIE BUJIBI ISATETHHOCTH 00YJArOIIINXCSI
. pas3aensl aco ANMEKTPOHHBIX
9acoB
(unppoBbIX)
o0OpasoBarenbH




BIX PECYPCOB

[IpencraBnenue T4 [IpeacraBinenne naHHBIX B | B mevenue yueOnoco 200a: TOHUMATh, NPUMEHSITH B
JTAHHBIX tabmunax. [IpakThyeckue | CaMOCTOSTENILHON pedud, BOCIPUHUMATE (CIIYyXO3PUTEIBHO W/WIH
BBIYHCIICHUS 110 TAOMUYHBIM | HA CIIyX € Y4€TOM YPOBHS  CIyXOPEYEBOTO  Pa3BHUTHUS
naHHbiM.  M3Bnedyenwe u | oOydamommxcs) ¢ JOCTaTOYHO BHATHO M €CTECTBEHHO
UHTEpPIpETAHs TaOJIMYHBIX | BOCIIPOU3BOAUTh TEMATUYECKYIO U TEPMUHOJIOTUIECKYIO JIGKCHUKY,
JTAHHBIX. [IpakTudeckas | a Takke JIEKCHKY IO OpraHHW3alud Y4eOHOW JesITeIbHOCTH.
pabota «TabmuIsn. Brinonaate hoHeTHdecKyro 3apsaaky. Vcnonp3oBaTh MaKTUIBHYIO
I'padmueckoe (YCTHO-TaKTWJIbHYIO pe4b) B Ka4€CTBE BCIIOMOTATEIILHOTO CPE/ICTBA
MPEACTABJICHUE TaHHBIX B OOIIIEHHS.
BH/JI€ KPYTOBBIX, Ilo oxonuanuu xaxicooti yueOnou yemeepmu: BOCIPHUHUMATh HA
CTOJOUKOBBIX (CTONIOUATBIX) | CAYX M BOCIHPOM3BOJUTHL TEMATUYECKYH) M TEPMUHOJIOTMYECKYIO
nuarpamm. UreHue u JCKCUKY y4eOHOW JWCHMIUIMHBI, a TaKXKe JIEKCUKY IO
IOCTPOEHHE AHArPAMM. OpraHu3aIyi Y4eOHOU NeSTEIbHOCTH.
TTpumepsr OcBanBaTh CIOCOOBI MPEACTABICHUS] CTATUCTUYECKUX MAHHBIX U
JeMorpadHuecKux YHCIOBBIX MAacCHBOB C TIOMONIbIO TaOJMII W AHAarpaMm C
marpav, TpaKTaaeckas HCIIOJIb30BaHUEM aKTyaJIbHBIX u BaYKHBIX JaHHBIX
(memorpaduyueckre AaHHBIE, MPOU3BOJCTBO MPOMBIIUICHHON U
pabora «/lnarpaMmeL». CEJILCKOXO03SIMCTBEHHOU NPOAYKIWH, 00lIIIECTBEHHBIE u
MIPUPOJIHBIC SIBIICHUS).
N3y4atb MeToIbI pabOTHI ¢ TAOTUYHBIMU U TpaQHUeCKUMU
MPEJICTABICHUSIMH JJAHHBIX C MTOMOIIBIO ITU(POBBIX PECYPCOB B
X0JI€ MPAaKTUYECKUX padoT.
OnucarenpHas 8u Uucnosbie Habopbl. | OcBauBaTh TMOHATHS: YHCIOBOW Habop, Mepa LEHTPaTbHOU
CTaTUCTUKA Cpennee apudmernueckoe. | TeHAEHIMU  (Mepa  LIEHTpa), B TOM  4YHCIE  CpelHee

Menuana YHCIIOBOTO
Habopa. Y CTOWYUBOCTD
MEIUaHBbI.

[IpakTuueckas paborta

«CpenHrie 3HAYCHUS».
HaubGonpmee n
HANMCHBIICC 3HAUCHUA
YUCIOBOr0 Habopa. Pa3max.

apudmeTnueckoe, MearuaHa.

OnuceiBaTh CTAaTUCTHYECKUE JaHHBIE C TOMOILIBIO CPEAHETO
apuMeTHUECKOro U MeauaHbl. Permars 3axaqn.

N3yuaTh CBOWCTBA CPETHUX, B TOM YHCJIE C MOMOIIBIO ITU(POBBIX
PECYpPCOB, B X0JI€ TPAKTUYECKHUX PabOT.

OcBauBarh MOHSATHS: HAWOOJbIIEE KW HAWMEHBIIEE 3HAYEHUS
YUCJIOBOTO MAacCHBa, pa3Max.

Pemate 3amaun Ha BEIOOP crioco0a ONMMCcaHus TaHHBIX B




COOTBETCTBHH C HpHpOI[Oﬁ JaHHBIX W OEJIIMHU UCCIICA0OBAHUA.

Cnyuaitnas 6u Cayvaiinass wu3MeHYMBOCTh | OcBaMBaTh MOHATHS: YAacTOTa 3HAYCHUH B MACCUBE JIaHHBIX,
M3MEHYHBOCTh (mpumepsl). YacroTa | TpyNIUpoOBKa JaHHBIX, THCTOTPaMMa.
3HAaYeHUH B maccuBe | CTpOUTh M aQHATU3UPOBATh  TUCTOTPAaMMBI,  HOJAOMpATh
JAHHBIX. I'pynnupoBka. | MOAXOAIIUI Iar IPYIIIAPOBKH.
I'ucrorpaMmsl. OcBauBath rpaduyeckue TPEACTABICHUS  pasHBIX  BUJIOB
[IpakTnueckas pabota | cirydaiiHOW M3MEHYMBOCTH, B TOM YHCIE C MOMOIIBIO HU(POBBIX
«Cnyuaiinas PECYpCOB, B X0J1€ MTPAKTUUECKOU PabOTHI.
M3MEHYHBOCTDY.
BBenenue B Teoputo 44 I'pad, BepumHa, pebpo. | OcBauBath moHATHS: Tpad, BepmuHa rpada, pebpo rpada,
rpa¢os [IpencraBnenue 3agauu  C | cTeleHb (BaJIGHTHOCTb BEPIUUHBI), IEMb U UKL
nomoinpio rpada. Crenenb | OcBauBaTh NMOHATUA: IIyTh B rpade, diliepoB MyTh, 00X01 rpada,
(BaJICHTHOCTh)  BEPIIHMHBI. | OPUCHTUPOBAHHBIN rpad.
Yucno pébep um cymmapHas | PemaTh 3aaun Ha MOMCK CyMMBbI cTelleHeil BepumuH rpada, Ha
creneHb BepwmuH. llenp u | mouck o6xoxa rpada, Ha TOUCK IMyTed B OPHEHTHUPOBAHHBIX
mukia.  Ilytb B rpade. | rpadax.
[IpencraBnenue 0 | OcBauBaTh CIOCOOBI NpEACTaBIECHUS 337ad M3 Kypca aiaredpsl,
cBs3HOCTH Tpada. OOXoJ | TEOMETpUH, TEOPUH BEPOSTHOCTEH, JAPYrUX MPEAMETOB C
rpada  (9inepoB  MyTh). | MOMOUIbIO TpagoB (KapThl, CXEMbl, DJIEKTPUUECKHUE IIEMH,
[IpencraBnenue 00 | GyHKIIMOHANIbHBIE COOTBETCTBHUS) Ha IPUMEPAX.
OpPUEHTUPOBAHHBIX rpadax.
BeposTHOCT M 44 CnyyaitHbiii OIIBIT n | OcBauBaTh MOHATHS: CIlydalHBIM ONBIT U CllydailHOE COOBITHE,
4acTOTa CIy4aitHOTO Ciy4aitHoe cOOBITHE. | MAJIOBEPOSITHOE U MTPAKTUUECKH JIOCTOBEPHOE COOBITHE.
COOBITHS BepositHocTh W wactoTa | MI3y4arh 3HAYMMOCTH MAJIOBEPOSITHBIX COOBITHH B TPHPOJE H
COOBITHSI. Posp | obmiecTBe Ha BakKHBIX MpUMepax (aBapHH, HECUacTHBIE CIydaw,
MaJIOBEPOSITHBIX U | 3aIIMTa MepCOHATbHON MH(OPMAINH, Tiepeaada TaHHbBIX ).

MPAKTUYECKH JTOCTOBEPHBIX
COOBITHII B TPHUPOJE H B
oOmecTBe. Monera u
urpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.

[TpakTryeckas pabota

N3y4arh poib KJIAaCCHYECKUX BEPOATHOCTHBIX MOJAENEH (MOHETa,
UTpalibHasi KOCTh) B TEOPUU BEPOSTHOCTEM.

HaGnromate ©  M3y4aTh 4acToTy COOBITUH B NPOCTBIX
HKCIEPUMEHTAX, B TOM YHUCIIE C MOMOIIBIO U(POBBIX PECYPCOB, B
XO07I€ MPAKTUYECKON pabOTHI.




«HactoTa BEINAACHUSA
opJay.
O6o06menue u Su IIpencraBnenne  naHHBIX. | IIOBTOpATH H3ydEeHHOE U BBICTPAUBaTh CUCTEMY 3HAHUM.
cucreMatrni3anuia OHI/IC&TCJIBH&SI CTaTUCTHUKA. PeLHaTB 3aJa4nu Ha HpCIICTaBJIeHI/Ie U OIIMCAaHHUC JOAaHHBIX C
H3y4YEHHOTO BeposiTHOCTh  cydyallHOTO | HOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
MaTepualia COOBITHSL. OO6cyxaaTh MpUMEpHl CIyYalHBIX COOBITHI, MAaJOBEPOSITHBIX M
IIPAKTUYECKH JIOCTOBEPHBIX CIy4yailHBIX COOBITHM, MX pOJU B
MIPUPO/IE U )KU3HU YeJIO BeKa.

HpnMepHaﬂ TeMaTHICCKAad U TCPMHUHOJOIHYECCKasA JEKCUKA

Hpumeprle Cloea u Cciroeocovemanusd

JHuarpamma (ctonbukoBas (cronduaras), Kpyrosas), rpaduk, Tabiuia, onucaTelbHas CTATUCTHKA, CpeAHee apudMeTHIecKoe, MeInaHa, pa3max, rpad,
BEpILIMHA, peOpo, CTeNeHb BEepIINHBI, 00X0/ rpada (3HIepoB MyTh), CIyJailHbIA AIKCIEPUMEHT (OIIBIT), ClydyaiiHOe COOBITHE.

TemaTn4eckoe IVIAHUPOBaHUeE Y4eOHOro npeamera «BeposiTHOCTH M cTaTHCTHKAY, 8 (10) Ki1ace

O01ee KOJIM4ecTBo 4acoB — 34 yaca.

Bo3moxxHOCTB
UCTIOJTb30BaHUS
Ne Kou- 10 TEME
Tematnueckue OI0KH,
YPOK - BO Conepsxanue (TeMa ypoka) OCHOBHBIE BUJIBI IEATETBHOCTH 00YJArOIITIXCSI AIIEKTPOHHBIX
a 4acoB (1 ppoBbIX)
00pa3zoBaTeNbHBIX
pecypcos
[ToBTOpEeHUE 44 [IpencraBnenne  naHHBIX. | B meyeHue  yyebOHo2o0  200a: TIOHMMAaTh, TPUMEHSATH B

OrnucarenbHass CTaTUCTHKA.
CrnyuaiiHas WM3MEHYHUBOCTD.
Cpennue YHUCJIOBOTO
Habopa.

Crnyuaiiabie COOBITHSI.
BeposiTHOCTH ¥ 4aCTOTHI.
Knaccuueckue monenu

CaMOCTOSITENIbHOW pedr, BOCIIPUHUMATH (CIIyXO3pUTENBbHO W/UIH Ha
CIIyX C Y4ETOM YPOBHS CIyXOpEUYEBOI'O Pa3BUTHUsI O0YYAIOIIUXCS) U
JI0OCTaTOYHO BHATHO M  €CTECTBEHHO  BOCIIPOM3BOAMTH
TEMaTHYECKYI0 U TEPMUHOJOTUYECKYIO JIEKCUKY, a TAKKE JIEKCUKY
0  OpraHu3anmuu  y4eOHOW  JAeATeNbHOCTH.  BBINOIHATH
doHeTHuecKy0 3apanaky. Fcnomp3oBaTh JaKTWIBHYIO — (YCTHO-
JAKTUIBHYIO PeUb) B KaUeCTBE BCIIOMOTaTEIbHOTO CPEICTBA OOIIEHHSI.




TEOPUU BEPOSITHOCTEM:
MOHETa U UTpalibHasi KOCTb.

Ilo okxoHuanuu Kadxcoou yweOHOU yemeepmu: BOCIPHUHUMATH Ha
CIyX M BOCIPOM3BOJIUTH TEMATHYECKYI0O U TEPMHHOJIOTHUYECKYIO
JIEKCUKY Y4eOHOM MUCIHILIMHBL, a TaKXKe JIEKCUKY 110 OpraHu3aluu
y4eOHOU NEATENBHOCTH.

[ToBTOPSATH N3y4EHHOE U BHICTpAaUBaTh CUCTEMY 3HAHUH.

Pemate 3a1aun Ha IpeICTaBIIEHUE U ONTMCAHUE JAHHBIX C TTIOMOILBIO
M3YYEHHBIX XapaKTePUCTHUK.

Pemarp 3amaun Ha mpeAcCTaBlICHUE TPYNIUPOBAHHBIX JTAaHHBIX U
OIMCAHUE CIyYalHOW U3MEHYMBOCTH.

Pemartsb 3a1aun Ha onpe/iesieHne 4acTOThI CTy4alHbIX COOBITHIA,
00CyXIeHUE TIPUMEPOB CITYIAMHBIX COOBITHI, MaJIOBEPOSITHBIX H
MPAKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITUH, HX POJIH B
MIPUPOJIE U )KU3HU YEJIOBEKa.

OnucarenpHas T4 Otknonenus. Jlucnepcus OcBauBaTh NOHSATHUS: JUCHEPCUS W CTAHJAPTHOE OTKJIOHEHHE,
CTaTUCTHUKA. YHCIIOBOTO HAabOpa. UCIIOJIB30BaTh ATH XapaKTEPUCTUKHU JUIsl OINMCAHUS PACCECHUBAHUS
PaccenBanue naHHbIX CraHgapTHOE OTKIOHEHUE JTAHHBIX.
YHCIIOBOTO HAabOpa. BeiiBurate rumote3sl 00 OTCYTCTBHHM WJIM HAJIMYHH CBSI3U IO
JnarpaMMsl pacCEMBaHUs. JMarpaMMam pacCcerBaHUsI.
Ctpouth auarpamMmbl pacCeMBaHus O UMEIOIIUMCS JaHHBIM, B TOM
YHCJIE C TOMOILBI KOMIIBIOTEPA.
MHoxecTBa T4 MHoXkecTBO, OcBauBaTh  NOHATHS:  MHOXECTBO,  JJIEMEHT  MHOXKECTBA,
NOJMHOXKecTBO. Omnepanuy | IOJIMHOKECTBO.
HaJ MHOXeCTBaMU: | BpIMoMHATS  omepanuu  HaJl MHOXKECTBaMHM:  OOBbEIMHEHHE,
0o0beTMHEeHNE, [epeceyeHme, TONOIHEHUE.
IepeceuyeHue, JonojlHeHne. | Mcnonb30BaTh CBOMCTBA:  IEPEMECTUTENBHOE, COYETATENIBHOE,
CpolicTBa onepauuii  Haj | paclpeneaIuTeIbHOE, BKIFOUYEHNS.
MHOXKECTBAMU: Hcnonb3oBate rpaduyeckoe MpencTaBI€HHE MHOXECTB IpU

IIEPEMECTUTENBHOE,
COYETaTeNIbHOE,
pacIpeeInTeNIbHOE,
BKIIFOUCHMHSL.

['paduueckoe
IPECTaBICHUE MHOXKECTB.

OIIMCaHUU PEAIBbHBIX IIPOLIECCOB U SBJICHUH, IIPU PELICHUU 3a/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U KYypPCOB.




BepostHoCTh
CIIy4aifHOTO COOBITUS

11a

DJIeMEHTapHbIE  COOBITHS.
Cnyuaiinbie COOBITHS.
bnaronpusrtcrBytomiue
JJIEeMEHTapHbIE  COOBITHUS.
Beposaraoctu COOBITHH.
OnbIThI c
PaBHOBO3MOXHBIMU
3JIeMEeHTapHBIMU
coOpitusaMu.  CrydaifHbIN
BBIOOD.

[TpakTudeckas padoTa
«O1BITBI C
PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU
COOBITUSIMU Y.

OcBanBaTh NOHSATHS: JEMEHTAPHOE COOBITHE, CIlydailHOE COOBITHE
KaK COBOKYITHOCTH OJIArONPHSTCTBYIONIUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE 3JIEMEHTAPHBIC COOBITHSL.

Pemrate 3amaum Ha BBIYUCIICHHE BEPOSITHOCTEH COOBITUH IO
BEPOSITHOCTSIM AJIEMEHTAPHBIX COOBITUH CITy4aifHOTO OTIBITA.
Pemrate 3a1aun Ha BBIYKMCIICHHE BEPOSTHOCTEH COOBITUI B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMCHTAPHBIMH COOBITHSIMH, B TOM YHCIE C
MIOMOIIBIO0 KOMITBIOTEPA.

[lpoBomuTh ¥  W3yYaTh  OMNBITBI C  PaBHOBO3MO>XHBIMH
DJIEMEHTAPHBIMH ~ COOBITHSMU  (C  HCIOJB30BAaHMEM  MOHET,
UTPAIILHBIX KOCTEH, IPYrux MoJeJie) B XOJe MNPaKTHYECKOU
paboTHI.

O0o06mIeHuE U
CUCTeMaTn3alua
U3Y4CHHOTO
marepuasa

54

IIpencraBnenue JaHHBIX.
OrnucarenpHas CTaTUCTHKA.
BeposiTHOCTE CiiydaliHOTO
COOBITHSL.

I1oBTOPSATH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3a1aun Ha IpeICTAaBICHUE U ONUMCAHUE JAHHBIX C TIOMOLIBIO
MU3YYEHHBIX XapaKTEPUCTHK.

Pematp 3aaun Ha HaXOXKACHUE BEPOSITHOCTU CIIy4aifHOTO COOBITHS
(B paMKax U3y4EHHOTIO).

HpnMepHaﬂ TeMaTH4YeCKasA H TEPMUHOJIOIrH4Y€ECKas JICKCUKA

HDMM@DHble Cloea u crnosocovemanrnusd

Jucniepcusi, MHOXECTBO, 3JIEMEHT MHOXECTBA, IOJMHOXECTBO, OINEpallMyd HaJ MHOXecTBaMu (0ObEeIMHEHHEe, IepeceueHue, JIOMOIHEHUE),
HepeMECTUTENILHOE CBOWCTBO, COYETATEIbHOE CBOMCTBO, paclpeIe/InTEIbHOE CBOWCTBO, CBOWCTBO BKJIFOUEHMSI, CTAHJAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB,
cilyyaiiHble COOBITHS, BEPOSITHOCTH COOBITHH, CITydaitHbIi BBIOOD.

TemaTHYeCcKOe NIJIAHUPOBAHHE Y4eOHOTO NpeaMeTa «BeposiTHOCTD M cTaTHCTHKA», 9 (11) kiacce
O01ee KoJIM4ecTBo 4acoB — 34 yaca.

Bo3MoxHOCTB
No Kouin- WCTOJIb30BAHUS
Temarndeckne OJI0KH,
YPOK e BO Coneprxanne (TeMa ypoka) OcCHOBHBIE BUJIBI IEATETBHOCTH 00YJarOIIINXCSI o TeMe
JIeJIbI
a P 9acoB AIEKTPOHHBIX
(unppoBbIX)




o0pa3oBaTeIbHbIX
pecypcoB

IToBTOpeHune

4q

[IpencraBiieHne JaHHBIX.

OnucarenpHas CTaTUCTHKA.

BeposiTHOCTE citydaliHOTO
COOBITHSL.

B meuenue yueOmo20 200a: TIOHMMaTh, IIPUMEHATH B
CaMOCTOSITENIbHOW pPeu, BOCHPUHUMATD (CIYXO3PUTEIBHO U /HITH
Ha CIyX C Y4€TOM YpPOBHA CIIyXOpEYE€BOIO  pa3BUTHUS
oOydJaromuxcsi) ¥ JOCTaTOYHO BHSATHO M E€CTECTBEHHO
BOCIIPOM3BOANTH TEMAaTUYECKYIO U TEPMHHOJIOTUIECKYIO JIEKCHKY,
a TaKXKe JIEKCHKY II0 OpraHu3alui y4eOHOW JeATeNbHOCTH.
BeImonHATE (poHETHUYECKYIO 3apsaKy. VCmomp30BaTh NaKTUIEHYIO
(YCTHO-TaKTWJIbHYIO pedb) B KaY€CTBE BCIIOMOTaTEIbHOTO CPE/ICTBA
0o0LLIEeHYS.

Ilo oxonuanuu xazxicooti yueOnou yemeepmu: BOCIPHUHUMATh HA
CJIyX W BOCIIPOU3BOJHUTH TEMATHYECKYIO M TEPMHUHOJIOTHYCCKYIO
JeKCUKY y4eOHOW JHMCUMIUIMHBI, a TaKXke JIEKCUKY IO
OpraHu3aIuy y4eOHOH eI TeTbHOCTH.

[ToBTOPSATH M3yYCHHOE U BBICTPAUBATh CUCTEMY 3HAHHI.

Pemrate 3amaum Ha TpeNCTaBICHHE W ONHCAHUE JAHHBIX C
MOMOIIBIO U3YYEHHBIX XaPaKTEPUCTHUK.

Pemrate 331241 Ha HAXOX/IEHUE BEPOSATHOCTH CIy4aifHOTO
COOBITHUS (B PAMKax M3y4EHHOTO).

Beenenue B Teoputo
rpa¢os

6u

[epeso. CBoiicTBa nepeBa:
€/IMHCTBEHHOCTb IYyTH,
CyIIECTBOBaHME BUCSUEH
BCPIIHMHBLI, CBA3b MCKAY
YHUCJIOM BEPIINH U YUCIIOM
pé6ep. IIpaBuiio
YMHOKEHHUSL.

OcBauBaTh TOHATHS: JepeBO Kak Tpad Oe3 IuKia, BHUCSIYaAs
BepIlrHA (JIUCT), BETBb JIEpPeBa, MyTh B JIepeBe, JUAMETP JepeBa.
W3ydath cBOICTBa JepeBa: CYIIECTBOBAHUE BHCSUYEH BEPIIUHBI,
CANMHCTBCHHOCTL IMYTHU MECKAY ABYM:A BCPIIMHAMMU, CBA3b MCKIY
YUCJIOM BEPIIUH U YUCIOM pEOEp.

Pemarp 3a1aum Ha MMOKWCK ¥ MIEPEUHCIICHHE ITYTEH B JIepeBe,
oTpeieTIeHNe YrClia BEpIIUH WK pédep B nepeBe, 00Xo
OMHAPHOTO JIepeBa, B TOM YHCIIC C PUMEHEHUEM IpaBUiia
YMHOXKEHUSL.

Crmydaiinpie COOBITHS

134

[IpoTuBOMONI0XHOE
coObITHE. JlMarpamma
Ditnepa. OO6beMHEHNE U
nepecedeHre COOBITHIA.
HecoBmecTHbIe cOOBITHS.

OcBanBaTh TIOHATHS: B3aUMHO MPOTHUBOIOJOKHBIC COOBITHSI,
omepanry HaJ COOBITUSIMH, OOBEIUHEHHE U TIepecedeHne
coOpITHH, auarpamma Ounepa (Diiepa—Benna), coBMecTHbIE U
HECOBMECTHBIC COOBITHSI.

W3y4ate TeopeMbl O BEPOSITHOCTH OOBEAMHEHUS IBYX COOBITHUMN




dopmysia CIOKEHUS
BeposTHOcTel. [IpaBuio
YMHOXEHUS BEPOSTHOCTEH.
YcioBHas BEPOATHOCTb.
He3zaBucumeblie coObITHS.
[IpencraBnenue
CIIy4aifHOTO SKCIIEPUMEHTA
B BUJIE JIepeBa.

(bopMyIBI CIIOKEHUS BEPOATHOCTEN ).

Pemarp 3amaun, B TOM 4HClie TEKCTOBBIE 3374l Ha ONpPEEICHHE
BEPOATHOCTEH 00beTUHEHUS U TIepPeceUeHUs COOBITUH C IOMOIIBIO
YUCJIOBOM TMpPsAMOM, awarpamMMm Oiiepa, (GOPMYJIbl  CIOXKCHHUS

BEPOSATHOCTEM.
OcBauBaTh TMOHATHUS: MPABWIO YMHOXEHHS BEPOATHOCTEH,
YCIIOBHAs ~ BEPOSITHOCTh,  HE3aBUCUMBIE  COOBITHUS  JEPEBO

CIIY4aifHOT'O OIIBITA.

W3y4athk cBOMCTBA (ONpEe/IeICHNS ) HE3aBUCUMBIX COOBITHIA.
Pemath 3a1aun Ha ONpeNeICHHE U MCIIOJb30BaHUE HE3aBHCHMBIX
COOBITHIA.

Pemarh 3a1a4u Ha MOUCK BEPOSATHOCTEH, B TOM YHCIIE YCIOBHBIX,
C MCIIOJIH30BAHUEM JIEPEBA CITy4aHHOTO OMBITA.

DeMeHTbI 6u Komb6unaropHoe npaBuio OcBauBaTh NOHSATHUS: KOMOWHATOPHOE IMPaBWJIO YMHOXKEHUS,

KOMOWHATOPHUKH YMHOXEHHUS. yOopsiAOYeHHasl  fapa, TpoWKa OOBEKTOB, II€PECTaHOBKA,
[lepecranoBku. @akTopuan. | ¢pakropuana 4ucia, COYETAHHE, YUCIIO COUYETAaHWM, TPEYroJbHUK
CoueTaHus u 4UCIIO [Tackans.
coueTraHuil. TpeyrosbHUK Pemate 3amaum Ha NEpEUYUCIICHUE YIOPSIAOYEHHBIX Map, TPOEK,
[Tackans. [IpakTuueckas MEPEYUCIICHNE NTEPECTAaHOBOK U COYETaHHUM 3JIEMEHTOB Pa3IUYHbIX
pabota «Bbruncnenue MHO>KECTB.
BEPOATHOCTEN ¢ Pemate 3asauM Ha NpUMEHEHHE 4YHCIa COYeTaHMH B anredpe
MCII0JIb30BaHUEM (coxpaméHHoe yMHOXXeHue, 0nHoM HproToHa).
KOMOMHATOpHBIX GyHKUMK | Pemark, npuMeHsst KOMOMHATOPUKY, 3a/1a4M HA BHIYHUCIICHUE
AIIEKTPOHHBIX TaOIHID. BEPOSTHOCTEH, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX TaOJIUI] B

XOIe TPAKTUYECKON pabOTHI.
Oo6o0uieHue u Su OneMeHThl KOMOMHATOPUKHU. | [IOBTOPSATH N3yueHHOE U BBICTPaUBATh CUCTEMY 3HAHU.

cucreMaTrmu3anua
HU3YUYCHHOI'O
MaTrepuraia

BepositHOCTB citydaitHOTO
CcOOBITHSL.

Pemate 3amaun  Ha mepeyHciIeHMEe KOMOMHanuil  (uucna
NIEPECTAaHOBOK, YMCJIa COYETAHMI), HA HAXOXKIACHUE BEPOSATHOCTEN
COOBITHIl C TNpUMEHEHHWEM KOMOMHATOPUKH, B TOM YHUCIE C
UCIOJIb30BaHUEM TpeyrosbHuka [lackans.

Pematp 3a1aun Ha HaXOX/I€HUE BEPOATHOCTEN COOBITHI (B
pamMKax U3y4eHHOro).

I[IpumepHas TeMaTHUYecKasi U TEPMHHOJIOTHYECKAS JIEKCUKA




Ilpumepnvie cnosa u crosocouemanus

OObenuHeHne COOBITHH, TepeceueHne COOBITHI, HECOBMECTHBIC COOBITHS, YCJIOBHAs BEPOSITHOCTb, HAaXOXJIECHHE BEPOSTHOCTEH,

NepecTaHOBKH, (aKTopua, coueTaHue, YUCIIO coYeTaHui, TpeyroiabHuk [lackans, komOUHaTOpUKA.

TemaTH4eckoe NJaHUPOBaHHe Y4eOHOro npeamera «BepositHocTh M cTaTHCTHKAY, 10 (12)KIace
O01mee KoIM4YeCTBO YacoB — 34 yaca.

auarpamma, rpaduk,

Bo3moxHOCTB
UCIIOJIb30BaHUs
No Kozn- 10 TeEMeE
TemaTnueckue OI0KH,
YPOK pases BO Coneprxanue (TeMa ypoka) OCHOBHbBIE BUIBI IEATEIBHOCTH 00YJarOITXCSI AIIEKTPOHHBIX
a 4acoB (mdpoBbIX)
00pazoBaTebHBIX
pecypcos
IToBTOpEeHune 44 OneMeHThl KOMOMHATOPUKH. | B meuenue  yuebHOo20  200a: TIOHUMaTh, TPUMEHATH B

BeposiTHOCTE CitydaliHOTO
COOBITHSL.

CaMOCTOSITENIbHOW pedr, BOCTIPUHUMATH (CITyXO3pUTEILHO W/UIIH Ha
CIyX C YYETOM YPOBHS CIIyXOPEUYEBOTO Pa3BUTHUS 00YUAIONIUXCS) U
JIOCTaTOYHO BHSTHO u €CTECTBEHHO BOCIIPOU3BO/IUTH
TEMaTHUYECKYI0O U TEPMUHOJIOTUYECKYIO JIEKCUKY, 8 TaKXKe JIEKCUKY
M0  OpraHu3anuMd  y4yeOHOW  JESITeNbHOCTH.  BBINOTHATH
dboneTnueckyro 3apsanaky. Mcmome3oBaTh JaKTUIBHYIO — (YCTHO-
JTAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIbHOTO CPENICTBA OOIIICHHUSI.
Ilo oxonuanuu xadxcoou yueOHOU uemeepmu. BOCIPUHUMATH Ha
CIIyX M BOCIPOU3BOJAUTH TEMATHYECKYI0 M TEPMHUHOJIOIMYECKYIO
JIEKCUKY Y4eOHOM JUCHMIUIMHBL, a TaKXkKe JIEKCUKY 110 OpraHu3alun
y4eOHOI e TeTbHOCTH.

[ToBTOPSATH M3yUE€HHOE U BHICTPAUBATh CHCTEMY 3HAHUH.

Pemarp 3amaum Ha  mepeyucieHHe  KOMOWHawii  (4mcrna
NEPEeCTaHOBOK, YHCIa COYETaHMi), Ha HaXOXXJICHHE BEPOSTHOCTEH
COOBITHII C TIPUMEHEHHEM KOMOMHATOPHKH, B TOM YHCIE C
UCIIONIb30BaHUEM TpeyroybHuka [lackans.

Perath 3a1aun Ha HaXOXACHUE BEPOATHOCTEH COOBITHI (B paMKax
W3YYEHHOTO0).




I'eomeTpuyeckas
BEPOSATHOCTD

4q

I'eomeTpuyeckas
BEpOATHOCTH. CiiydailHbIN
BBIOOp TOYKH U3 (PUTYpHI Ha
IUIOCKOCTH, U3 OTPEe3Ka, U3
JTyTH OKPY>KHOCTH.

OcBauBaTh MOHATHE T€OMETPUUECKON BEPOSITHOCTH.

Pemmarsb 3a1aun Ha HaXOXACHUE BEPOATHOCTEH B OMBITAX,
MPEJICTAaBUMBIX KaK BBIOOP TOUEK U3 MHOTOYTOJIbHHUKA, KPYTa,
OTpe3Ka WU IYTU OKPYKHOCTHU, YUCIOBOT'O TPOMEKYTKA.

Wcnbrranus beprymnu | 84 Hcnertanue. Ycnex u OcBauBaTh TMOHATHUS: HCIBITAHWE, OJJIEMEHTAapHOE COObITHE B
Heynaua. Cepus UCTIBITAaHUH | UCIBITAHUM (YCIeX M HeyJaya), Cepusl MCIBITaHWN, HACTYIUICHHE
JI0 IEPBOrO ycrexa. MIepBOro ycnexa (Heyaauu), cepus ucnbiTanuii bepuym.
Ucnbiranus bepnysu. PemaTte 3amaun Ha HAXOXKJICHHE BEPOATHOCTEH COOBITUHA B CEPHUH
BepositHOCTH cOOBITHI B UCIBITAaHUN J10 TEPBOr0 yclexa, B TOM 4YHUCIE C NPUMEHEHHEM
CepUH UCIBITAHUM (GopMyJIbl CyMMBI F€OMETPUUECKOMN MPOTPECCHUH.
bepnymnu. [IpakTnueckas Pemare 3agaum Ha HaxXO0XJAEHUE BEPOSITHOCTEW JIIEMEHTAPHBIX
pabora «McnpiTanus coObITMM B CepuM UCHbITAHUN bBepHymnu, Ha HaXxoXIeHue
beprymm. BEPOATHOCTH OINPEAEIEHHOr0 YKCIa YCIEXOB B CEPUM UCIBITAHUMN

bepnyim.
N3y4ath B X0/1€ MPaKTUUECKOM pabOThI, B TOM YHUCJIE C IIOMOILBIO
1M(POBBIX PECYPCOB, CBOICTBA BEPOSITHOCTH B CEPUU UCIIBITAHUI
bepnyim.

CnydaiiHas BenuuuHa | 84 CnyuaitHas BenuuMHa W | OCBOUTH MOHATHUSA: CllydailHash BeJIMYMHA, 3HAUYEHHE CIy4alHOU
pacnpezneneHue BEJIMYMHBI, PaCIpECIICHNE BEPOSATHOCTEN.

BEPOSITHOCTEH. W3ydyate 1 00OCyXIaTh MPHUMEPHl TUCKPETHBIX M HEMPEPHIBHBIX
Marematnueckoe CllyyaliHBIX ~BEJNMYMH (pOCT, BeC 4YeJ0 BeKa, YHCICHHOCTb
OXXHMJIaHME€ U  JIUCIIEPCHUs | HACENEHUs, APYTMe€ W3MEHYHMBBIE BEJIMYUHBI, PACCMOTPEHHBIE B
CiIy4yaiHOMI BEJIMUMHBI. | Kypce CTATUCTHKHU), MOAENBHBIX CIy4alHBIX BEJIHYWH, CBSI3aHHBIX
[Tpumepst CO cly4yallHBIMU OMbITAaMU (OpOCaHUE MOHETHI, UTPATBHONW KOCTH,
MaTeMaTU4eCcKoro CO CIIy4ailHBIM BBIOOPOM U T. I1.).

0XKHMJIaHUS kak | OcBauBaTh TOHATHUSA: MATEMaTUYECKOE OKHUJAHUE CIy4yalHOU
TEOPETUYECKOI0  CPEJHEro | BEIMYMHBI KAK TEOPETUYECKOE CpEIHEE 3HA4YCHHUE, IUCIEepCUs

3HAUCHHS BEIMYNHEI.
IToustre 0 3aKkoHe OOJIBIINX
yucen. 3mepenne
BEPOSATHOCTEH C TOMOIIIBIO
yacToT. [IpumeHenne
3aKOHa OOIBIINX YHCE.

CIly4yaifHON BEIMYMHBI KaK aHAJIOT AUCIIEPCUH YUCIIOBOrO Habopa.
PemaTe 3amauv Ha BBIYKCICHUWE MAaTEMaTHYECKOTO OXUIAHUSA H
JUCIIEPCUN JTHCKPETHOW CIIy4yalHOM BEJIMYMHBI IO 33JaHHOMY
pacnpeesIeHuIo, B TOM YHCIIE 3a/1a4, CBA3aHHBIX CO CTPAaXOBAaHUEM
1 JIOTEPESMHU.

3HAKOMHUTbCS C MaTEeMaTHUYEeCKUM OXUIaHHEM U Jucrnepcueit




HEKOTOPBIX pachpeiesieHudi, B TOM 4HCIE paclpeaeacHus
CIIy4ailHOM BEJIMYMHBI «UHUCIO YCIEXOB» B CEPUU UCHBITAHUI
bepnyniu.

W3y4aTh 4acTOTy COOBITHSI B MOBTOPSIOLIUXCS CIy4allHBIX OIBITax
KaK CIy4yalHyIO0 BEJIMYUHY.

3HAKOMUTBCS C 3aKOHOM 00JbINX uncen (B hopme beprymm): npu
OOJBIIOM 4YHCIIE OINBITOB YacToTa CcOObITUS OJM3Ka K €ero
BEPOATHOCTH.

Pematsb 3a1aun Ha U3MepEeHUE BEPOSTHOCTEH C MTOMOIIBIO YaCTOT.
OO6cyxnath poib 3akoHa OoibIIMX 4Yucel B 00OCHOBaHUU
YaCTOTHOT'O METOJ1a U3MEPEHHsI BEPOSITHOCTEH.

OO0cyx1aTh 3aKOH OOJIBIIMX YUCET KaK IIPOsIBJICHUE
CTaTUCTHYECKOW YCTOWYMBOCTH B M3MEHYMBBIX SIBICHUSX, POJIb
3aKOHa OOJIBIIMX YKCEJ B IPUPOJIE U B )KU3HU YETIOBEKA.

O6o06menne u 109 [IpencraBnenue qaHHBIX. [ToBTOPATH N3yUEHHOE U BBICTPAaUBaTh CUCTEMY 3HAHUM.

CUCTEMAaTU3aLMs OnucarenbHas cTaTUCTUKA. | Pemiare 3a1aun Ha IpeICTaBICHNUE U ONKUCAHUE TaHHBIX.

A3Y4EHHOTO BepositHOCTB citydyaitHOTO Pemarp 3a1aun Ha HAXOXICHUE BEPOSATHOCTEH COOBITHIA, B TOM

MaTepuaia COOBITHSI. DJIEMEHTBI YHCJI€ B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
KOMOMHATOPUKH. COOBITUSIMH, BEPOSITHOCTEN 0OBEMHEHUSI U IEPECEUEHHS COOBITUH,
CrnyualiHble BEJTMUMHBI U BBIUHCIISTH BEPOSITHOCTHU B OIBITaX C CEPUSMU CIIy4alHbIX
pacrpeneseHusl. WCIIBITAaHUN.

IIpumepHas TeMaTHYeCKasi M TEPMHHOJIOIHYECKAsl JIEKCHKA
LIpumepuvie cnosa u ci1o6ocouemanus
CnyuaiiHblii BBIOOp, HCIIBITAHME, YCIEX M Heyjaya, cepus HcHblTaHuN bepHymiu, ciydaliHas BelIWYMHA, W paCHpelelIeHHe BEpOSITHOCTEH,
MaTeMaTHYECKOE OKUAAHNE, TUCTIEPCHs], 3aKOH OOJIBIINX YHCEN, U3MEPEHUE BEPOATHOCTEH ¢ IOMOIIBIO YaCTOT.
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