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MoAcHMTeNbHaA 3anucka

Paboyaa nporpamma MO MaTEMATMKe COCTABAEHA B COOTBETCTBMM CO CAeAyHOLWMMMU
OOKYMEeHTamMu:
1. ®epepanvHbIM roCcyaapcTBEHHbIN 0bOpa3oBaTe/NbHbIN CTaHAAPT OCHOBHOro obuwiero obpasoBaHus,
YyTBEPKAEHHBIM NpMKaszom MuHUCTepcTBa 06pa3oBaHMA 1 Haykn Poccuitickolt Pepepaunm ot 17.12.2010
Ne 1897 «0O6 yTBepaeHMM denepasbHOro rocysapcTBeHHOro o6pasoBaTelbHOro CTaHAAPTa OCHOBHOTO
obuiero obpasoBaHMA» (C USMEHEHUAMMW, BHECEHHBIMW NMPUKazom MuHobpHayku Poccum ot 31 gekabps
2015 r. Ne1577).
2. OcHoBHana obpasoBaTesibHasA Nporpamma OCHOBHOro obuero obpasosaHma Nr6OY OOLL No18
r.CbI3paHu.
3. MaTtemaTtuKa. C60pHMK paboumx nporpamm. 5-6 knaccbl, Coct. Bypmuctposa T. A., M: MpocselleHue,
2014r. C6opHUMK paboumx nporpammbl. MpegmeTHas AMHUA yyebHMKoB Makapbiuesa HO.H. /cocT. T.A.
Bypmuctposa - M.: MpocBeweHune.: Mporpammbl OCHOBHOro obuiero obpasoBaHus. FeomeTpus 7-9
Knaccol. B.®.byty3os M.: MpoceeweHue, 2011

MecTo npegmeTa B y4ebHOM nnaHe

YyebHbii nnad O0MN OO0 FbOY OOLW No18 r.o. Cbi3paHb nNpeaycmaTpuBaeT A5 U3ydeHua npeameTa
«MaTtemaTtuka» B 5-6 Knaccax 5 y4yebHbIX YacoB B Heaento, Bcero 170 ypoKoB B TEYEHME KAXKAOrO roaa
obyyeHusa. Ha msyyeHue anrebpbl B 7-9 Knaccax OCHOBHOM LUKOJIbI OTBOAMTCA 3 4Yaca B Heaento B
TeYyeHne Kakaoro roga obyyeHusn, scero 102 ypoka B TeYEHME KaxKaoro roga obyyeHus. Ha usyyeHue
reomeTpumn B 7-9 Knaccax oTBOAMTCA 2 Yaca B HeAEeslo B TEYEHMEe Kaxkaoro roga obyyeHus, Bcero 68
YyacoB B ro. Konmyectso 4acoB 3a Kypc matemaTukm B 5-9 knaccax — 850 yacos.

1. Ilnanmpyemble pe3yibTAThl OCBOCHHSA Y4eOHOI0 peaMera
[Tporpamma oGecriednBaeT JOCTHKEHHE CIEAYIOUINX PE3yIbTaTOB OCBOCHHS

00pa30BaTeNnbHON MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHMUs:
JIM4HOCTHBIE pe3yNbTaThI:

BOCIIMTAHUE POCCUICKOM IPaKAAHCKOW NIEHTUYHOCTHU: IaTPUOTU3MA, YBAXKECHUS K
OteuecTBy, OCO3HaHME BKJIAJla OTEYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOU HAyKH;
OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh O0yYaroInxcs K
CaMOPa3BUTHIO U CAaMOOOPA30BaHUIO HA OCHOBE MOTUBAIMH K O0Y4EHHIO U IO3HAHUIO;
OCO3HAHHBII BBIOOP U NMOCTPOECHUE JaJIbHENIIEH HHAUBUyalbHON TPAEKTOPUH 00pa30BaHuUs
Ha 06a3e OPUEHTHUPOBKHU B MHpe Ipodeccuil U MpoPecCHOHANBHBIX MPEANOYTEHUHN C YIETOM
YCTOWYMBBIX MIO3HABATEIbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE ()OPMUPOBAHUSI YBAXKUTEIHLHOTO
OTHOILLIEHUS K TPYLY, Pa3BUTHE OIBITA Y4ACTHs B COLIMAIIBHO 3HAYMMOM TPY/E; YMEHUE
KOHTPOJIMPOBATh MPOIIECC U pe3yabTaT yueOHOM U MaTeMaTHuYecKol AesITeNbHOCTH;
KPUTHUYHOCTD MBIILIJIEHUS, UHULUATUBA, HAXOAUYUBOCTb, AaKTUBHOCTbH IIPU PEILICHUN
MaTeMaTU4YeCKUX 3a1ad.

MetanpeameTHbIE PE3YIbTATHI:

YMEHHE CaMOCTOSATENBHO ONPEAEIATH LIeJIM CBOETO 00YUEeHMsI, CTABUTh U
dhopmynupoBaTh 115 ce0sl HOBBIC 3a7a4u B y4€0e, pa3BUBATh MOTHUBBI U MHTEPECHI CBOCH
MM03HABATEIbHOU JEATEIbHOCTH; YMEHHE COOTHOCUTh CBOM JIEUCTBHS C INIAHUPYEMBIMU
pe3yibTaTaMu, OCYIIECTBIISTh KOHTPOJIb CBOEH JEATENHHOCTH B MPOIECCE JOCTHIKEHUS
pe3ynbTaTta, OnpeeNsiTh CIOCOOBI JEHCTBHUM B paMKax MPeJIOKEHHBIX YCIOBHUI U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYALIEH; yMEHHUE
OTIPEIEIATH TOHATHS, CO3aBaTh 0000IICHHS, YCTaHABIMBATh AHAJIOTHH, KITACCH(UITUPOBATH,
CaMOCTOSITENTLHO BBIOMPATh OCHOBAHUS M KPUTEPHUH IS Kilaccu(UKAINK;, YMEHHE



YCTaHABJIMBATh IPUYNHHO-CIICICTBEHHBIE CBSA3HU, CTPOUTH JIOTHYECKOE PACCYKICHHE,
YMO3aKJII0UeHNE (MHIYKTUBHOE, IEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOJbL;, pa3BUTHE
KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BaHUS HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHi1; MepBOHAYAIbHbIE MIPEACTABICHHU 00 UIeAIX U O METOJ]aX MaTeMaTUKH Kak 00
YHHUBEPCAIBHOM S3bIKE HAYKU U TEXHUKH, O CPEJCTBE MOJEINPOBAHMUS SIBJIICHUIN U IPOLIECCOB;
YMEHHE BHJIETh MAaTEMAaTUUYECKYIO 3a7]auy B KOHTEKCTE MTPOOIEMHOM CUTYaIlH B IPYTHX
JUCLUIIMHAX, B OKPYKAKOLIEH )KU3HN; YMEHUE HAXOUTh B Pa3JIMYHBIX UCTOYHUKAX
uH(pOopMaIINIo, HEOOXOTUMYIO ISl pEIICHUS] MaTeMaTHUYeCKUX POo0OJieM, U MPEACTABIATh €€ B
MOHATHON (hopMe, MPUHUMATH PEIICHHUE B YCIOBUSAX HEMOJIHOM UM U30BITOYHOM, TOUHON WU
BEPOATHOCTHOU MH(GOpPMAIIMU; yMEHUE TTOHUMATh U HCII0JIb30BaTh MaTEMaTHUYECKHE CPEICTBA
HarJsIHOCTH (TpaduKy, TaOIUIBI, CXEMBI U JIp.) JUI WILTIOCTPALIH, HHTEPIPETALIUH,
apryMeHTallMy; YMEHUE BbIIBUTaTh TUIIOTE3bI IPU PEILIEHUU 3aau, IOHUMaTh
HE00X0AUMOCTh MX MPOBEPKU; TOHUMAHKUE CYIIIHOCTH AJITOPUTMUYECKUX MPEIMTUCAHUN U
YMEHHE J€MCTBOBATH B COOTBETCTBUU C MPEIOKEHHBIM aJITOPUTMOM.

[IpenMeTHbIEe pe3ynbTaThI:

OCO3HaHME 3HAUCHHS MaTEMAaTUKH B ITOBCEHEBHOM KH3HM YEJIOBEKa; MPEACTaBICHUE O
MaTeMaTH4YeCKOi HayKe Kak cepe MaTeMaTHIeCKO! JesTeNbHOCTH, 00 dTanax e€ pa3BUTHs, O &
3HAYUMOCTH JJISl Pa3BUTHUS IMBUIIN3AIMHY; Pa3BUTHE YMEHUH paboTaTh ¢ y4eOHBIM
MaTeMaTU4eCKUM TEKCTOM (aHAIN3UPOBATh, U3BIEKATh HEOOXOIUMYIO HH(POPMAIIUIO), TOYHO
IPaMOTHO BBIpa)KaTh CBOM MBICIIH C TPUMEHEHHEM MaTeMaTHYECKOW TEPMUHOIOTHU U
CHMBOJIMKH, IPOBOJUTH KJacCU(UKALIMH, JOTHYECKIEe 000CHOBAHMS; BllaJiecHuEe 0a30BbIM
MOHATUIHBIM aIlapaToOM IO OCHOBHBIM pa3JiefiaM COJEPKaHMsI; TPAKTHUECKH 3HAUUMbIE
MaTeMaTHYeCKHUEe YMEHHSI U HAaBBIKU, MX IIPUMEHEHHUE K PEIICHUIO MaTEMAaTUIECKUX H
HeMaTeMaTHYECKHX 3a]a4, IPEATOJIararoliee YMEHHs: BBIOIHITH BBIYUCICHHS C
HaTypaJbHBIMH YHCJIAMH, OOBIKHOBEHHBIMH U JIECATHYHBIMH APOOSIMHU, TOJIOKHUTEIEHBIMHI U
OTPULIATEIbHBIMH YHCIAMH; BBIIOJIHATH BEIYUCICHUS C HATYPAJIbHBIMU YUCIIAMHU,
OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH, NOJOKHUTEIBHBIMHU U OTPULIATENbHBIMU YHCIIAMU;
pemaTh TEKCTOBBIE 3a/1a4i apu(PMETHIECKUM CITOCOOOM H C TIOMOIIBIO COCTABIICHHS U PELICHHUS
ypaBHEHHIT; N300pakaTh (PUTYpHI HA TUIOCKOCTH; MCITOJIB30BATh TEOMETPUIECKUH SI3BIK IS
OTIMCaHMS TPEIMETOB OKPYKAFOIIEr0 MUPA; U3MEPATH [UTMHBI OTPE3KOB, BEJTMUUHBI YTIIOB,
BBIYUCIIATH TUIOMAIN ¥ 00BEMBI PUTYp; paciO3HABAaTh M N300pakaTh paBHBIE © CHMMETPHUYHBIC
(bUTYpHI; TPOBOINUTH HECIOKHBIE TPAKTUYECKHIE BEIYUCIICHHSI C TIPOIICHTAMH, UCTIOIBb30BaTh
MIPUKHJIKY U OLIEHKY; BBITIOJIHITH HEOOXOIMMBbIE H3MEPEHHS; NCTIOIB30BaTh OYKBEHHYIO
CHMBOJIMKY JIJISl 3aITUCH OOIINX YTBEPXKICHHA, (POPMYII, BRIPAKEHHUH, ypaBHEHHUI; CTPOUTH HA
KOOPJAWHATHOH IJIOCKOCTH TOYKH I10 33/IaHHBIM KOOPJMHATAM, OTIPEICISITh KOOPAUHATHI TOYEK;
YUTATh M UCTIOIH30BATH HH(POPMAITHIO, TPEICTABICHHYIO B BHJIE TAOJIHUIIBI, THATPAMMBI
(cronmGuaToit UM KpyroBoi), B rpauecKoM BUJIE; pelaTh MpOoCcTenie KoOMOUMHATOPHbIE
3aJjauu epe0opoM BO3MOKHBIX BAPHAHTOB.



BbinycKHUK Hay4YuTcs B 5-6 kiaccax (isl HCIOJIb30BAHUS B MOBCEIHEBHOM KU3HU

U olecrneyeHHUs] BO3MOKHOCTH YCIEITHOTO MPOJXO0JIKeHUs 00pa3oBaHusi HA 0a30BOM

YPOBHe)

e OnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSIMH: MHOXECTBO, 3JE€MEHT MHOKECTBA,
IIOIMHOKECTBO, IPUHAJIEKHOCTB;

® 33]1aBaTh MHOKECTBA MEPEUUCIECHUEM UX HIEMEHTOB;

® HaXOJUTh lepeceueHue, 00beJuHEHNE, TOJAMHOXECTBO B MPOCTEUIIINX CUTYALIUSIX.
B noBcenHeBHOI :KU3HN U IPH U3YYEHUH JAPYTUX NPeIMETOB:

® pacIO3HABaTh JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHUS.
Yucaa

e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU: HATYpaJbHOE YUCIIO, 1I€JI0€ YHUCIIO,
OOBIKHOBEHHAsI IPOOb, NECATHYHAS APOOb, CMEIIAHHOE YHCIIO, PAallMOHAILHOE YUCIIO;

® JCIIOJIB30BaTh CBOMCTBA YUCEI U NIPABUJIA JCHUCTBUN C PALIMOHAIBHBIMU YUCIIAMHU IIPU
BBIITOJIHEHUH BBIUNCIICHUH;

® ICIOJIb30BAaTh MPU3HAKU JECTUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN U
pELIEHNHN HECIIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIVICHUE PAllMOHATIBHBIX YUCEN B COOTBETCTBUHU C MTPABUIIAMU;

® CpaBHMBATh PALIMOHAJIBHBIE YHCIIA.
B noBceqHeBHOM KU3HM U NIPU U3YYECHUH APYTUX IPEAMETOB:

® OIICHUBATh PE3yJIbTAThl BEIUUCICHUHN MIPHU PEIICHUU TPAKTUYECKUX 3a]1a4;

® BBINOJIHATH CPABHEHUE YHCEI B PEATbHBIX CUTYAIUsX;

® COCTaBJISITh YHCIIOBBIE BBIPAYKEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4 1 3a/1a4 U3
JOPYTUX Y4EOHBIX MPEIMETOB.
CTaTuCTHKA U TeopHs BePOSTHOCTE

e [lpencraBisaTh 1aHHBIE B BUJIE TAOIUII, TUarpamm,

® YuTaTh UH(OPMALINIO, TPEJICTABICHHYIO B BUJE TaOIHIIbI, TUATPAMMBI.
TexcToBBIE 3a70aYH

e PemaTh HECIIOKHBIC CIOKETHBIE 33Jaud pa3HBIX TUIIOB HAa BCEe apu(METHUECKHe
JICHCTBHUS,

® CTPOUTH MOJICJb YCIOBHSA 33aJauu (B BUE TaOJIHIIBI, CXEMBI, PUCYHKa), B KOTOPOM
JTaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMUMH, C IIEJIbIO [TOMCKA PELICHUS 3a/1a4H;

® OCYIIECTBIATH CIIOCO0 MOKCKA PEIICHUS 3a/1a4H, B KOTOPOM PACCYXACHHUE CTPOUTCS
OT yCIIOBHS K Tp€OOBAHMIO UK OT TPEOOBaHMSI K YCIIOBHUIO;

® COCTaBJIATH IJIaH PELICHUS 3a7a4H;

® BBIJICJIATH ATANBI PEIICHUS 3a]1a4H;

® UHTEPHPETHPOBATH BHIYMCIUTEIbHBIE PE3YJIbTAThI B 33]1a4€, UCCIEA0BATh OJIYYEHHOE
pelieHne 3a1auu;

® 3HAThH pa3InMyue CKOpocTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUCHHS U MO TEYCHHUIO
peKu;

e pemaTh 33Ja4M Ha HAXO0XKJICHUE YaCTU YUCIIA U YUCIIA TI0 €r0 YacTH;

® pemiaTh 3aJa4u Pa3HbIX TUIOB (Ha paboTy, Ha MMOKYIKH, Ha IBUYKEHUE), CBA3BIBAIOIIUX
TPHU BETTUYUHBI, BBIJCISITH 3TH BEJIMUYMHBI M OTHOIICHHS MEXITY HUMU;

® HaxOJWUTh MPOIEHT OT YHUCIA, YUCIO MO MPOLEHTY OT HEro, HaXOJIUTh MPOLIEHTHOE
OTHOILLIEHUE JIBYX YHCEJ, HaXOOUTh IPOLUEHTHOE CHUXXEHUE WU MPOIEHTHOE MOBBILICHUE
BEJINYUHBI;

® pelaTh HECIOKHbIE JIOTHYECKHUE 3a/1a4l METOJOM PACCYKIECHUH.
B noBceHeBHOI KU3HN U IPH U3YYEHUH JAPYTUX NPeIMETOB:

® BBIJBUTATh THIOTE3bI O BO3MOYKHBIX MIPEICTbHBIX 3HAUCHHUSIX HUCKOMBIX BEJTUYNH B
3aja4e (AenaTh IPUKHUJKY)
Harasinnasi reomeTpust
I'eomeTpuyeckue purypoi



e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIAMHU: (GUTYpPA, TOUKA, OTPE3OK, NpsIMas, JTyd,
JIOMaHasl, yToJI, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXyrOJbHUK, MPSIMOYTOIBHHUK W KBaJIpar,
OKPYXHOCTh M KpYT, MPSMOYTOJbHBIA TMapauienenunen, kKyo, map. M3o0paxaTs u3ydaembie
(GUTYpBI OT PYKH U C TIOMOIIBIO TIMHEHKU U IIUPKYIISL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

e pelaTh MPaKTHYSCKUE 3aa9d C IPUMEHEHUEM IPOCTEUIITNX CBOMCTB (QUTYp.
H3mepeHus u BLIYMCIIEHHS

® BBINOJHATH U3MEPEHUE JIJTUH, PACCTOSHUMN, BEJIMYUH YIJIOB, C TOMOIIBIO
WHCTPYMEHTOB IS U3MEPEHUH JIJTUH H YTIJIOB;

® BBIYHC/IATH TUIOIIAIU MPSIMOYTOJLHUKOB.

B noBceaHeBHOI KU3HU ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

® BBIUUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHAAPTHBIX CUTYAIIUIX, TUIOMIAIN
MPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEHIIIKE TOCTPOCHHS U U3MEPEHUS HA MECTHOCTH, HEOOXOIMMBIC B
peaIbHOM JKHU3HH.

HcTropust MaTeMaTUKHU

® OIKMCHIBATh OT/ACIbHBIC BEIAIOIINECS PE3Y/IbTaThl, IIOJIYYCHHBIC B X0/ Pa3BUTHUS
MaTeMaTHKHU KaK HaYyKH;

® 3HATh IPUMEPHI MATEMATHYECKUX OTKPBITUN U X aBTOPOB, B CBSI3U C OTEYCCTBCHHOMN
1 BCEMUPHOH UCTOPHEH.

BpINyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUTHCHA B 5-6 KJ1accax (47151 o0ecneyeHus
BO3MO’KHOCTH YCHENTHOTO MPOI0KeHUsI 00pa30BaHusl HA 0A30BOM U YIIy0JI€eHHOM
YPOBHSIX)

DJiIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

o Onepuposamsv NOHAMUAMU: MHOICECMBO, XAPAKMEPUCMUKU MHONCECTEA, IIEMEHM
MHOJICECMBA, — Nycmoe,  KOHeuHoe U  OeCKOHeuHoe  MHOJICEeCMBO,  NOOMHOICECMEBO,
NPUHAOTIEHCHOCTD,

® onpeodenimvb  NPUHAONEHCHOCMb  dNIEMEHMA  MHONCECMBY,  00beOUHeHUo U
nepeceueHuio  MHOJICeCms, 3a0d8amb MHOJICECMBO C NOMOWLIO NEPeHUCIeHUs INEeMEHMOS8,
CNI0BECHO20 ONUCAHUSL.

B noBceHeBHO KU3HM ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

®  PACNO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIGAHUSL,

® Ccmpoums YenouKu YMO3aKkIOUEeHUL Ha 0CHOBE UCHOIb308AHUS NPABGUIL TOSUKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCTO, MHONICECMBO HAMYPATbHbIX YlUCell,
yenoe 4ucio, MHONCECMB0 YenvlX uucel, 00bIKHOBeHHASL OpoOb, decamudnas Opodb, CMEUAHHoe
YUCNIO,  PAYUOHAILHOE — YUCLO, MHONCECMBO  PAYUOHATbHBIX — HUCET,  2eOMEempUYECcKas
uHmepnpemayusi HamypaibHulX, Yeavlx, PAYUOHATbHBIX,

®  NOHUMAMb U OOBACHMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

®  GBINOJIHAMb BLIYUCAEHUS], 8 MOM YUCTe C UCHONb308AHUEM NPUEMOB PAYUOHATbHBLX
BbIYUCTEHUL, 0OOCHOBLIBAMb AICOPUMMbL BLINOJIHEHUS OCUCMBULL,

®  ucnonvzoeamv npushHaku Odemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u
npoU36eOeHUsl YUCel NPU BbINOJHEHUU GbIYUCTEHUI U PeleHUU 3a0ay, 0O0CHOB8bLEaAMb NPUSHAKU
oenumocmu;

®  GLINOIHAMb OKPY2IEeHUE PAYUOHATLHBIX YUCE]L C 3A0AHHOU MOYHOCMbBIO,

®  YNopA0ouUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE OOBIKHOBEHHBIX U OeCAMUYHBIX OpObell;

o naxooums HO/J u HOK yucen u ucnonv3o8amse ux npu peuienuu 3a0d, .

®  onepuposamv NOHAMUEM MOOYIb YUCILA, 2e0MeMPUYECKdsi UHMePnpemayus Mooy
yucaa.




B noBceHeBHOI ;KH3HH U MIPH U3YYEeHUH IPYTUX MPEAMETOB:

®  NPUMEHAMb NPABUIA NPUOIUIHCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX
3a0a4 u peweHuu 3a0ay Opyeux y4eOHvix npeomemos;

®  BLINOJHAMb CPABHEHUE PE3VIbMAMO8 bIUUCIEHUL NPU PeuleHUY NPAKMUYECKUX
3a0au, 8 MOM YUCLe NPUOTUNCEHHBIX BbIYUCTICHULL

®  COCMAasAmb YUCLOBblE BIPANCEHUS U OYEHUBAMD UX 3HAUEHUS NPU PeuleHUl
NPAKMUYECKUX 3a0ad U 3a0ay U3 Opyaux y4eOHvlx npeomemos.
YpaBHeHHsI M HEPABEHCTBA

o Onepuposams NOHAMUAMU. PABEHCMEBO, YUCIOB0€ PABEHCHIBO, YDABHEHUE, KOPEHD
VpasHeHus, peuierue YpagHeHUs, YUCi080€e HePaBeHCHEO.
CrarucTUKa U Teopusi BepOsITHOCTEM

o Onepuposams NOHAMUAMU. CMOIOYAMbIE U KPY208ble OUACSPAMMbL, MAOIUYb
OaHHbIX, CpedHee apugmemuueckoe,

®  uszsneKkamv, UHGoOpMayuIo, NPeOCMasieHHy0 8 MaOIUYaxX, Ha OUACPAMMAX,

®  cocmagiame mabauysl, CMPOUNsb OUACPAMMbL HA OCHOBE OAHHDBIX.
B noBceHeBHOI ;KH3HH U MIPH U3YYEeHUH IPYTUX MPEAMETOB:

®  u3eIeKamy, UHmMeEpnpemuposams u npeobpazoevieams ungopmayuro,
NPeOCmABIeHHYI0 8 MAOIUYAX U HA OUASDAMMAX, OMPANCAIOWYIO CEOUCMEA U XAPAKMEPUCTIUKU
PEAIbHBIX NPOYECCO8 U SGNEHUL.
TexcToBBIE 3a7aYH

e Pewams npocmvle u CLONCHbLE 3a0A4U PAZHBIX MUNOS, d MAKICE 3a0a4U
NOBLIUEHHOU MPYOHOCMU,

®  UCNONBL306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOENIU MEKCMO8 CLONCHBIX 3a0aH OJisl
nOCMPOeHUsl ROUCKOBOLL CXeMbl U PeuleHUst 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulenuss 3a0ay (om mpebosanus K
VCILOBUIO U OM YCNI08US K MPeOOBAHUIO),

®  MOOenUposamsv paccyiHcoeHus npu NoucKe peuenus 3a0a4 ¢ NOMOWbI0 epag-cxemvl,

®  BblOeNAMb IMANDL PeULeHUsL 3A0aAYU U COOEPACAHUE KAAHCO020 dIMANA,

®  UHMEPNPEemupo8ams GbIYUCIUMENbHYLE PE3YIbINAMBL 8 3A0aye, UCCIe008aMb
NOIYYEeHHOE peweHue 3a0a4u;

®  QHANUBUPOBAMb  BCEBOZMOICHBIE —CUMYAYUU  G3AUMHO20  PACNOJIONCEHUSI  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMePUCMUK NPU COBMECHHOM O8UNCEHUU (CKOPOCMb, 8peMsl,
paccmosinue) npu peuleHuu 3a0ay Ha O0sudiceHue 08yX 00beKmo8 KaK 6 O0O0HOM, maxK u 8
NPOMUBONOLONCHBIX HANPABTICHUAX,

®  UCCe0068amMb BCEBO3MOIICHBLE CUMYAYUU NPU PEeULeHUU 3A0ay HA 0BUICEHUE N0 PeKe,
PAcCMampusams pasHvle CUCHEMbl OMcYema,

®  pewams pasHOOOPA3HbLE 3a0aUU (HA HACMUY,

® pewamvb u 0OOCHOBLIBAMb CB0€ peuleHUe 3a0ay (8blOesIMb MAMEMAMUYECKYHO
OCHOBY) HA HAXONHCOEHUE 4acmu YUCIA U YUCIA NO €20 YACMU HA OCHO8¢ KOHKDEMHO20 CMbLCIA
opodu;

®  0C03HABAMb U OOBACHAMb UOSHMUYHOCHb 3A0ad PA3HBIX MUNOB, CEA3bIBAIOWUX MPU
BeUYUHBL (HA pabomy, Ha NOKYNKU, HA O8UCEHUE); BblOeNamMb MU BENUYUHbL U OMHOWEHUS
MeNHCOY HUMU, NPUMEHSMb UX NPpU peuleHuu 3a0ay, KOHCMpPYyupoeamv coOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.
B noBce1HeBHOM KU3HHU ¥ IPH U3YYE€HUHU APYTUX MPEIMETOB:

®  guldenamb Npu peuwlenuu 3a0ay XapaKxmepucmuku paccmampueaemol 6 3aoaye
cumyayuy, OmiudHvle Om peanbhvlx (me, om KOMoOpbIX aOCmMpasuposalucy), KOHCMpYuposanms
HOBble CUmMyayuu ¢ y4emom IMux Xapaxmepucmux, 6 4acmHOCMU, NpU peuwleHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams NIOMHOCIb Geujecmad;

®  pewiamv u KOHCMPYUpO8ams 3a0aiu Ha OCHOBE PACCMOMPEHUS PEANbHbIX CUMYAYUI,
8 KOMOopbIX He mpeOyemcsi MOYHbLU BbIYUCTUMETbHBIL PE3YTbIMan,

®  peuwams 3a0ayu HA OBUICEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCEMbl OMCYemd.



Harasanasi reomerpus
I'eomerpuueckne Gpurypsbl

e 38neKkamv, uHmepnpemuposams u npeodpazoeviéams UHGOPMayuo o
2eoMempudeckux ueypax, npeocmasieHHyI0 Had Yepmencax,

®  uz0Opasxcams uzyuaemvle Queypvl Om pyKu U ¢ NOMOUBIO KOMNLIOMEPHBIX
UHCMPYMEHMOB.
HN3mepeHus u BbIYMCICHUS

®  BBINONIHAMb UMeEpeHUe ONIUH, PACCMOSHULL, BEIUYUH Y2ll08, C NOMOUbIO
UHCIMPYMEHMO8 0151 USMEPEHUll ONUH U Yel08;

®  BLIUUCTAMb NIOWAOU NPAMOY2OILHUKOS, KBAOPAMO8, 00beMbl NPAMOY2ONbHbIX
napainnenenuneoos, Kyoos.
B noBcenHeBHOI :KU3HN U IPH U3YYEHUH JAPYTUX NPeIMETOB:

®  BLIYUCIAMb PACCMOSAHUSA HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NIOWAOU
Y4acmKo8 npsamoy20ibHOU hopmbl, 00beMbl KOMHAM,

®  GLINONHAMb NpOocmeliuiue NOCMPOEHUs HA MECHOCMU, He0OX0OUMbLe 8 PeanlbHOl

JHCUSHU,

®  OyeHusamvb pasmepvl PearbHblX 00BLEKMO8 OKPYAHCAIOULe20 MUPA.
Hcropus MaTeMaTHKH

o Xapaxkmepuzosamwv 6K1a0 8blOAIOWUXCL MAMEMAMUKOS 8 PA38UMUE MAMEMAMUKU U
UHBIX HAYYHBIX 0O1acmel.

BeinyckHuK HayuyuTces B 7-9 kiaccax (1J1s1 MCIIOJIb30BAHUSA B IOBCEHEBHOM KU3HH U
o0ecrneyeHNsi BO3MOKHOCTH YCIIEITHOT0 MPOAO0JIKEeHHs 00pa3oBaHusi Ha 0230BOM
YPOBHeE) JJIeMeHThI TEOPUN MHOMXKECTB U MazTeMaaneucoﬁ JIOTUKH

e  OnepupoBarb Ha 6a30BOM YPOBHE MOHATUSIMHU: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
MOAMHOKECTBO, TPUHAIEKHOCTB;

®  33/1aBaTh MHOKECTBA MEPEUUCICHUEM UX IJIEMEHTOB;

® HaXOJUTh MepeceueHue, 00beTUHEHNE, TOJIMHOXECTBO B MPOCTEHUIIIUX CUTYAIIUX;

® ONEpHUpPOBATH Ha 0A30BOM yPOBHE MOHSATUSIMHU: OINPEACIICHNE, aKCHOMa, TeOpeMa,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JIs MOATBEPKICHUS CBOUX BBICKAa3bIBAaHUH.
B noBceqHeBHOM KNU3HM U NPU U3YYECHUH APYTUX NPEeAMETOB:

®  WCIIOJIb30BaTh IpauyecKoe MpeacTaBICHHEe MHOKECTB ISl OMUCAHMS PEabHBIX
MIPOIIECCOB U SIBJICHUH, MPY PEIICHUH 3a7a4 IPYTUX YICOHBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHUSMHU: HATypalbHOE YHCIIO, I[EI0e YHUCIIO,
OOBIKHOBEHHast ApoOb, JAecATUYHas JpoOb, CMellaHHas JpoOb, palMOHAJIbHOE YHUCIO,
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb;

®  UCIIOJIb30BaTh CBOMCTBA YMCEN U MPaBUJIA JEHCTBUN MPU BHIIIOJHEHUN BHIYUCIICHUI;

®  JCHOJIb30BaTh NIPU3HAKH JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BRINOJIHEHUN BBIYMCIICHUN
Y PEIICHUH HECIIOKHBIX 33]1a4;

®  BBHIIOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPABUIIAMM;

®  OIICHMBATH 3HAYCHHE KBAJIPATHOTO KOPHS U3 TIOJOXKHUTEIIBHOTO 1IEJIOTO YHUCIIa;

®  pacro3HaBaTh palMOHAIBHBIC U UPPAIMOHATBHBIC YHCIIA;

®  CpaBHUBATH YHUCJIA.

B moBcenHeBHOM KU3HHM M IPH M3YYEHHUH APYTUX NPeIMETOB:
®  OLEHUBATh PE3y/IbTAThl BEIYUCICHNUN IPU PEIICHUH MPAKTUYECKUX 3a/1a4;
®  BBINOJHATH CPAaBHEHHUE YUCEI B PEATIbHBIX CUTYAIUsX;

®  COCTaBJISATh YMCIIOBBIE BBIPAKEHHS IIPH PEILICHUH MPAKTUYECKUX 3a/1a4 U 337124 U3
JPYTUX y4eOHBIX MPEIMETOB.




ToxknecTBeHHbIEe MPeOOPa30BAHUA

e BBINONHATE HECIOXKHBIE NMPeoOpa3oBaHMsl JUIsl BBIYMCIECHUS 3HAYEHUH YHCIOBBIX
BBIPQKEHUI, COJEp)KallMX CTENEHH C HAaTypaJbHBIM IIOKA3aTEJIEM, CTENEHU C LENbIM
OTpHULIATENbHBIM [10KA3aTENEM;

®  BBINOJHATH HECIOXKHBIE TPE0OPa30BaHuUs IIETBIX BRIPAKECHUIN: paCKphIBATh CKOOKH,
MPUBOANTH OAOOHBIE CIaracMebIe;

®  JCNOJIB30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOXKEHUS (KBaJIpaT CyMMBI, KBaapaT
Pa3HOCTH, Pa3HOCTb KBAJPATOB) ISl YIIPOIIEHUS BBIYMCICHUN 3HAYEHUH BBIPAXKEHUH;

®  BBINOJIHATH HECIOXKHBIE TPeoOpa3oBaHus IPOOHO-IMHEHHBIX BEIPAXKEHUH 1
BBIPAKEHUI C KBaJIpaTHBIMU KOPHSIMH.

B noBcenHeBHOM KM3HM M IPH M3YYECHUHU APYTUX NMPeIMETOB:

®  [IOHMMAaTh CMBICII 3aIIMCH YUCJIA B CTAHIAPTHOM BH/IE;

e  omepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHIAPTHAS 3aIHCh YHCIay.
YpaBHeHusI H HEPaBEHCTBA

e OnepupoBaTb Ha 0a30BOM YPOBHE IOHATHUSMHU: PAaBEHCTBO, YHCIOBOE PABEHCTBO,
YPaBHEHUE, KOPEHb YPAaBHEHHs, PEUICHHE YPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHrEe HEPABEHCTBA;

®  IPOBEPATH CIPABEAIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peuiarth JMHEWHbIE HEPABEHCTBA M HECIJOKHbIE HEPABEHCTBA, CBOJAILIMECS K
JIMHEWHBIM,;

®  pemaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPaBHEHUN, HEPABEHCTB;

®  [POBEPATH, ABJSAETCS JIM JAHHOE YNCIIO PELIEHUEM YpaBHEHUsI (HEPABEHCTBA);

e  pelaTh KBaJpaTHbIE ypaBHEHUs 1O GopMysie KOpHEH KBapaTHOTO YpaBHEHUS;

e  n300pa)kaTh pelIEHUs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOM.

B noBceHeBHOM KU3HHM M IIPH U3YYCHHUH APYTUX NPEIMETOB:

®  COCTaBJISATh U peulaTh JUHEIHbIC YpPaBHEHUS IPU PELIECHUH 33/1a4, BOSHUKAIOLIUX B
JPYTUX y4yeOHBIX MpeaMeTax.

DOyHKIUH

e Haxoauts 3HaueHNE QYHKINH 10 33aJAHHOMY 3HAYEHHUIO apTyMEHTa;

®  HaXOAWTh 3HAUEHHE apryMEHTa IO 3aJaHHOMY 3HAYEeHHUIO ()YHKIIUU B HECIOXKHBIX
CUTYaLUsX;

®  ONPENENATH MOJIOKEHUE TOUKH I10 €€ KOOpAMHATaM, KOOpJAUHATBI TOYKH II0 €€
MOJIOKEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaXoAuUTh OONACTh ONpEAETICHUs, MHOXECTBO 3HAYEHUH, HYIH
(GyHKIMH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, MPOMEXKYTKM BO3pacTaHUs M  yObIBaHHUA,
HauOoJblIee U HaMMEHbIIee 3HaYeHUs (QYHKIINH;

e  cTpouTh rpaduk JuHEHHON QyHKIUY;

®  [IPOBEPSATH, SABJISETCS JIU JaHHBIA rpaduk rpagkoM 3a1aHHON GYHKIMM (IMHEWHO,
KBaJ[paTUYHOM, 00paTHON MPOMOPLUOHATBHOCTH);

e  ompeaensaTh NpUOIMKEHHBIE 3HAUEHUS KOOPJMHAT TOUYKH IepeceueHus rpadukoB
byHKIMIH;

e  OmnepupoBaTh Ha OA30BOM YPOBHE MOHATUSMU: NOCIEI0BATENBHOCTD,
apudmernyeckas Iporpeccusi, reoMeTpuieckas mporpeccus;

e  pemarth 337a4d Ha NPOTrPECCUH, B KOTOPBIX OTBET MOXKET OBbITh MOJTyYeH
HETIOCPEICTBEHHBIM MOJICYETOM 03 MPUMEHEHUS (POPMYIL.

B noBcenHeBHOM KU3HM M IPH U3YYCHHUHU APYTUX NPEIMETOB:

®  JCIOJIb30BaTh I'paMKU pPealbHbIX MPOLECCOB U 3aBUCUMOCTEH JJIS ONpesieeHus ux
CBOMCTB (HauOOJBIIME M HAUMEHBIIME 3HAUYEHUs, MPOMEXKYTKH BO3pACTaHUs U YObIBaHMA,
00JIaCTH MOJIOKUTENBHBIX U OTPULIATENBHBIX 3HAYCHUN U T.11.);

®  JCIIOJIb30BaTh CBOMCTBA JIMHEHHON (QYHKUUH U ee rpaduk MpH pelieHnH 3a1ad 13
JPYTUX y4yeOHBIX MPEIMETOB.

CraTucTHKa M TeopHs BEPOSATHOCTEH



e lImerh npeAcTaBiICHUE O CTATUCTHYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CITy4aitHOTO COOBITHS, KOMOMHATOPHBIX 3aa9aXx;

e  pemath NpocTeiinre KOMOMHATOPHBIE 33a4l METOJIOM MIPSIMOTO U
OpPraHU30BaHHOTO Mepedopa;

®  [PEICTaBIATH JAaHHBIC B BUJE TAOIUII, JUarpamMm, rpauKoB;

e  yuTaTh HH(OPMAIUIO, TPEICTABICHHYIO B BHJIE TAOIUIIbI, AUArpaMMBbI, rpaduka;

®  OIpEAEATH OCHOBHBIC CTATUCTUYECKUE XapaKTEPUCTHKH YHCIOBBIX HAOOPOB;

®  OLCHMBATh BEPOSTHOCTH COOBITHS B IPOCTEHIINX CITydasix;

®  VIMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHUCENl B MACCOBBIX SIBICHUSIX.
B noBceHeBHOI KU3HHU M PH H3YYeHUH IPYTUX MPeIMETOB:

®  OIICHHWBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

® UMETh NPEACTABICHHWE O POJHM MPAKTUYECKH JOCTOBEPHBIX U MAaJIOBEPOATHBIX
COOBITHI;

®  CpaBHUBAThb OCHOBHBIC CTATHCTHYECKUE XapaKTEPHUCTHKH, TIOIy4CHHBIE B IIPOIECCe
pelLeHHsI TPUKIIATHON 3a/1a41, H3yUCHHS PEATbHOTO SIBICHUS;

®  OIICHHWBATh BEPOATHOCTH PEAIbHBIX COOBITHI U SIBIICHUI B HECIIOKHBIX CUTYAIHIX.
TexcToBBIC 3a1a4M

e Pemare HecHOXHBIE CIOKETHBIC 33/1a4M PA3HBIX THUIIOB HA BCE apH(METHUYECKHE
NENCTBHS;

® CTPOMTH MOJENIb YCIOBUS 3agaud (B BUAE TaONMIbI, CXEMbl, PHUCYHKA WIIH
ypaBHEHHsI), B KOTOPOH JaHbl 3HAYEHUS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIHYWH, C IENBIO
TIOWCKA PEIICHNUS 3a/1a4u;

®  OCYIIECTBISTH CIIOCOO MOMCKA PELICHHS 33]]a4, B KOTOPOM PACCYXKICHUE CTPOUTCS
OT YCJIOBUS K TPEOOBAHHIO UIIH OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 33/1a4H;

®  BBIJCIATH ATAIbl PEIICHUS 3a/1a4H;

®  UHTEPNPETHPOBATH BBIYUCIUTEIBHBIC PE3YIbTATHI B 33]1aUe, UCCIIEIOBATh
MOJTYYEHHOE pPeLIeHUEe 3a/1auH;

®  3HATh Pa3IMUUE CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, TPOTHB TEUCHHUS U 110 TEYECHHUIO
peKH;

e  pelaTh 33Ja4d Ha HAXOXKJICHHE YaCTH YHUCla U YHcia M0 €ro 4acTH;

e  peuath 3a7ayyl pa3HbIX TUIOB (Ha padoTy, Ha MOKYIIKH, Ha JBM)KEHUE),
CBSI3BIBAIOIIUX TPU BEJIMYHMHBI, BBIIEIATh 3TH BEIMYMHBI U OTHOIICHHUS MEXTy HUMH;

®  HaXOJIUTh MPOLEHT OT YHUCJA, YUCIIO MO MPOLEHTY OT HETO, HAXOIUTh MPOLIEHTHOE
CHIDKEHHE WM TIPOIIEHTHOE TIOBBIIIICHUE BETMYHHEI;

®  pelaTh HECIIOKHBIE JIOTHYECKHE 3a7]aull METOJIOM PACCYKACHUH.
B noBceaHeBHOIi :KM3HM M TPU U3YYEHUH IPYTUX MPeIMETOB:

®  BBIJIBUTaTh TMIOTE3bl O BOZMOKHBIX MPEIEIbHBIX 3HAUEHUSIX UCKOMBIX B 3a/1a4e
BEJIMYMH (AeTaTh IPUKHUIKY).
I'eomeTpuueckne Gpurypsi

e  OmnepupoBaTh Ha 6a30BOM YPOBHE NOHATUSAMH FeOMETPHUUECKUX GUryp;

e  U3BJEKaTh HHPOPMAIIUIO O TEOMETPHUECKUX (PUTYpax, MPECTABICHHYIO Ha
gyepTekax B IBHOM BUJIE;

®  TPUMEHSTH IS PELICHUs 3a/1a4 reoMeTpudeckue hakThl, €CIH YCIOBUS UX
PUMEHEHHS 3aJIaHbl B IBHOH (popme;

e  pemiath 337a4M Ha HAXOXKJACHUE T€OMETPUYECKUX BETMYMH MO 00pa3laM Hiu
IITOPUTMAaM.
B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH IPYTUX NMpeaIMeTOoB:

®  JCIOJIb30BaTh CBOMCTBA F€OMETPHUECKUX (DUTYP Uil PELICHUs TUITOBBIX 3aJ1a4,
BO3HHUKAIOIIUX B CUTYAIUSX OBCEAHEBHOM KU3HU, 33]]a4 IPAKTUYECKOTO COJIEPKaHMS.
OTtHoweHnst



e OnepupoBarb Ha 0a30BOM YPOBHE MOHATHSAMHU: PAaBEHCTBO (UTyp, paBHBIC (UTYPHI,
PaBEHCTBO TPEYTOJFHUKOB, MAapaUICIbHOCTh TNPSIMBIX, MEPIEHANKYISIPHOCTh TMPSIMBIX, YIJIbI
MEKIY NMPSIMBIMU, IEPICHINKYISAP, HAKIOHHAS, TIPOSKIIHSL.

B noBceHeBHOI KU3HHU M PH H3YYeHUH IPYTUX NPeIMeETOB:

®  HCHOJB30BaTh OTHOMICHHS JJISl PEIICHNUS MPOCTEHIINX 33124, BOSHUKAIOIINX B
peanbHON KU3HH.
N3mepennsi 1 BHIYHCIEHHS

¢  BomonHATh H3MEPEHHE JIMH, PACCTOSHHUN, BEIMYMH YIIIOB, C TOMOIIIBIO
MHCTPYMEHTOB JUISI U3MEPEHUH JUIMH U YIJIOB;

®  TPUMEHATH (HOPMYIIBI IEPUMETPA, TUIOIMIAIN U 00bEMA, IJIOIA U TIOBEPXHOCTH
OTIENbHBIX MHOTOTPAHHUKOB ITPH BBIYUCIICHUX, KOT/Ia BCE JAaHHBIE HUMEIOTCS B YCIIOBHH;

e mpuMeHsTh Teopemy [Iudaropa, 6a30Bble TPUTOHOMETPUIECKUE COOTHOIICHHUS JUIS
BBIUMCIICHUS JUTHH, PACCTOSHHM, TUIOIIAAeH B MPOCTEHIINX CITydasX.

B noBceHeBHOI KU3HHU M PH H3YYeHUH APYTUX MPeIMETOB:

®  BBIUMCIATH PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYalMAX, IUIOMIAAH B
HPOCTEHINNX CIydasX, TIPUMEHATH (JOPMYIIBI B IPOCTEUIINX CUTYalUsIX B IIOBCEHEBHON JKU3HMU.
I'eomeTpHYecKHe MOCTPOEHHS

e 1300paxarh TUIIOBBIE IUIOCKKE (PUTYPBI U PUTYPBI B IPOCTPAHCTBE OT PYKH U C
MIOMOUIBIO HHCTPYMEHTOB.

B noBceaHeBHO KU3HH M P U3YYEHUHU IPYTUX MPeIMeETOB:

®  BBHINOJHATH MPOCTEHIIINE TMOCTPOCHHUS HA MECTHOCTH, HEOOXOIMMBIC B pEaTbHOMN

KHU3HH.
I'eomeTpHyeckue mpeodpa3oBaHus

e  Crpouth Gurypy, CAMMETPUIHYIO TAHHOK (PUType OTHOCUTEIHHO OCH M TOUYKH.
B noBceaHeBHOIi :KM3HM M IPU U3YYeHHUH APYTUX NPEAMETOB:

®  pacro3HaBaTh JBM)KEHHE OOBEKTOB B OKPYKAIOIIEM MUPE;

®  pacro3HaBaTh CHMMETPUYHBIEC (GUTYPHI B OKPYKAIOILIEM MHPE.

BekTopbl M KOOPIMHATHI HA MJIOCKOCTH

e  OnepupoBarb Ha 0a30BOM YPOBHE MOHSATHIMH BEKTOP, CyMMa BEKTOPOB,
NIPOM3BEICHNE BEKTOPA Ha YHCJIO0, KOOPIUHATHI Ha TNIOCKOCTH;

®  OnpenensATh NPUOIMKEHHO KOOPANHATHI TOUYKH MO €€ N300paKEHHIO Ha
KOOPJAMHATHOM IIOCKOCTH.

B noBceaHeBHOI )KM3HM M IIPH U3YYeHUH APYTUX NPeAMETOB:

®  JCIOJIb30BaTh BEKTOPHI JUISl PELICHUS IPOCTEHUIINX 33124 Ha OIpeJIeIeHUe CKOPOCTH
OTHOCHTEIIHOTO JBMKEHHUS.

Hcropusi MaTeMaTUKH

e  OnwuceIBaTh OTJENIbHBIE BBIJAIOIINECS PE3YIbTAThI, TOJYYEHHbIE B XO/€ Pa3BUTHS
MaTeMaTHKH KaK HayKH;

®  3HATh IPUMEPHI MATEMAaTHYECKUX OTKPBITUI U UX aBTOPOB, B CBA3H C OT€YECTBEHHOM
1 BCEMUPHOM HCTOpUEH;

® [IOHMMAaTh POJb MaTEMAaTUKU B pa3BUTUH Poccun.

MeToabl MATEMATHKH

e  BriOupaTh moAXOIAMIMN H3yYSHHBIH METOJI U PEIICHHUS N3YYE€HHBIX TUTIOB
MaTeMaTHYECKUX 3a]1a4;

e [IpuBoaUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKPYKAIOLIEH
JeMCTBUTENILHOCTH U IPOU3BEIECHUAX CKYCCTBA.

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYUYUThCS B 7-9 Kiaccax /M o0ecnevyeHust
BO3MO’KHOCTH YCIICIIIHOTO NPOA0JIKeHUs1 00pa30BaHusl Ha 0230BOM U yri1y0JIeHHOM
YPOBHSX

DJIEeMEeHTBI TEOPMH MHOKECTB 1 MATEMAaTHYEeCKOM JIOTUKH



3
L4 Onepupoeamb NOHAMUAMU. onpedeﬂenue, meopema, axkcuoma, MHOIHCeECmMaB0,
xapakmepucmuKku MHodicecmea, Jj1emMeHm MHoaJcecmed, nycmoe, KOHedYHoe U beckoneunoe
MHOIMCECM B0, I’lOdMHO.?fC@CWlGO, npunadneo;cnocmz;, 6KJlIl0O4YeHUe, pad6eHCmMB0 MHOIHCECME,

®  U300paddCaAmv MHOMCECMEA U OMHOUEHUE MHONCECME C NOMOWbIO KpY2os Dinepa,

®  onpeodenamsv NPUHAOTEHCHOCb INEMEHMA MHONCECMBY, 00beOUHEHUIO U
nepeceuenuo MHOJMCEeCms,

®  300a8amb MHOINCECMBO C HOMOWDBIO NEPEUUCTeHUS IIEeMEHMO8, Cl0BECHO20
ONUCAHUsL,

® onepuposéamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U JONCHOCHb
BbICKA3LIBAHUA, OMPUYAHUE BbICKA3LIBAHUN, ONEpayuu HAO BbICKA3LIBAHUAMU: U, UIU, He,
VCII0BHbIE BbICKA3LIBANHUS (UMNIUKAYUL),

®  CMPOUmMb BbICKA3LIBAHUS, OMPUYAHUSL 8bICKA3bIEAHUIL.
B noBceHeBHOI KU3HM ¥ IPU U3YYEHHHU APYTUX MPEIMETOB:

®  CMpOUmMb YenouKU YMO3AKIOUEeHUL HA OCHO8E UCNOIb308AHUS NPABUTL JIOCUKU,

®  UCNONL3068AMb MHONICECMEA, ONepayuL ¢ MHOJMCECMBAMU, UX cpaguyecKoe
npedcmasienue OJisk ONUCAHUSL PeAIbHbIX NPOYECCO8 U SBLEHUIL.
Yucaa

o Onepuposams NOHAMUAMU: MHONCECMBO HAMYPATbHbIX YUCET, MHOICECMBO YEblX
yucen, MHONCECMBO DAYUOHAILHBIX YUCEl, UPPAYUOHATbHOE YUCLO, KBAOPAMHbIL KOPEHb,
MHOIICECBO OCUCMBUMENbHBIX YUCE]l, 2EOMEMPUYECKasi UHMEPNPEeMayus HaAmypaibHbIX, Yeblx,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINOJHAMb GLIYUCIEHUS, 8 MOM YUCLE C UCNONb308AHUEM NPUEMOB PAYUOHATILHBIX
BbIUUCTICHULL,

®  BHINOIHAMb OKPYSIEHUE PAYUOHATLHBIX YUCE] C 3A0AHHOU MOYHOCbIO,

®  CPABHUBAMb PAYUOHANBHBLE U UPPAYUOHATIbHBIE YUCIA,

®  npedcmasisimov PAyUoOHAIbHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou

®  ynopaodouusams YUCid, 3anUCaHHble 8 8Ue 0OLIKHOBEHHOU U 0eCAMUYHOU OpodU;

o  naxooumv HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a0ay.
B noBceaHeBHOI KM3HHU U IPH U3YYEHUH APYTUX MPEIMETOB:

®  PUMEHAMb NPABUILA NPUOTUINCEHHBIX GBIMUCTEHUL NPU PeUleHUU NPAKMUYECKUX
3a0a4 u peweHuu 3a0ay Opy2ux y4eOHvlx npeomemos;

®  GLINOJHAMb CPABHEHUE PE3VIbMAMOo8 blUUCIeHUL NPU PeueHUy NPAKMUYeCKUX
3a0au, 8 MOM YUCTLE NPUOTUNCEHHBIX BbIYUCTIEHULL,

® cocmasnams U OYeHUB8AMyb YUCTIO0B8bLE BbIPANCEHUS NPU PEUleHUY NPAKMUYECKUX
3a0a4 u 3a0ay u3 Opy2ux y4eOHvlX npeomemos;

®  3anucvlBamv U OKPYesinb YUCLO8ble 3HAYUEHUS PEANbHBIX 8EIUYUH C UCNOTIb30BAHUEM
PA3HBIX cCUCMeM U3MepPeHUs.
ToxknecTBeHHbIE IPe0OpPa30BaHUA

o Onepuposams NOHAMUAMU CINENEHU C HAMYPALbHbIM NOKA3amenem, CIeneHu ¢
YenvimM OMmpUyamenbHblM NOKA3amenem,

®  GHINONHAMbL NPeodPA308AHUS  UYENbIX BbIPANCEHUL: Oellcmeusi ¢ O0O0HOUIeHAMU
(cnooiceHue, 8blyUMAHUE, YMHOJCEHUE), OelCMBU C MHO2OUJIeHAMU (CNOJCeHUe, BblyUmAaHue,
YMHOJICEeHUE),

®  GBINONIHAMDb PA3I0ANCEHUE MHO2OUICHO8 HA MHONCUMENU OOHUM U3 CNOCOD08.
8bIHECeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE DOPMYI COKPAUEHHO20 YMHONCEHUS,

®  gulOenAMb KBAOPAM CYMMbL U PAZHOCMU OOHOUICHO8;

®  PAcCKIaoblBamv HA MHONCUMENU KEAOPAMHbIL MPEXUIeH;




®  GLINOJAHAMbL NPEoOPA30BAHUA  BLIPANCEHUL, COOEPHCAUWUX CMENneHUu ¢ YeablMu
OMPUYAMETLHBIMU  NOKA3AMENAMU, NEPexo0ums Om 3anuci 6 6ude CMeneHu ¢ Yeabim
OmpuyamenbHbiM NOKA3amenem K 3anucu 6 suoe opoou,

®  GLINOAHAMbL NPeodPA308aHusi OPOOHO-PAYUOHANLHLIX BLIPANCEHUL: COKpaujeHue
Opobetl, npusedenue aneebpaureckux opooeil Kk 0ouemy sSHameHamento, Cl0HceHue, YMHONCeHUe,
OelleHue aneebpauyeckux opobel, 8036edeHuUe aleedpauyeckol Opoou 8 HaAMypPaIbHYIO U Yeryio
OMPUYAMENLHYIO CIMENeHb,

®  BBINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX KEAOPAMHbIE KOPHU,

®  gulOenAMb K8AOPAM CYMMblL UTU PAZHOCTU OBYUIICHA 8 BbIPAICEHUSIX, COOEPIHCAUUX
K6aopammubvle KOPHU,

®  BBINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHULL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI KU3HM ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

®  BHINOIHAMb NPEOOPAZ0BAHUSL U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CAHOAPMHOM
suoe;

®  BLINOJHAMb NPEOOPA30BAHUS ANCEOPAUECKUX BbIPAICEHUL NPU PEUeHUU 3a0ay
Opyeux yueOHviX npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposams NOHAMUAMU. YPAGHEHUE, HEPABEHCMEBO, KOPEHb YDAGHEHUS, PeueHUe
HepaseHcmeda, pPAGHOCUNIbHbIE YPABHEHUs, 001acmb OnpedeieHus ypasHenus (Hepasencmad,
cucmemvl YpaGHeHUl Ul HEPABEHCME);

®  pewamv IuHelHble YPABHEHUs U YPABHEHUS, CB00UMbLE K TUHEUHBIM C NOMOUbIO
MOHCOeCMBEHHbIX NPeodPA3068aHUl,

®  pewamv K8AOPAMHbLE YPAGHEHUS U YPAGHEHUL, CBOOUMbBLE K KBAOPAMHBIM C
HOMOWBIO MOACOECMBEEHHBIX NPE0OPA3Z06AHUIL,

®  pewamsb OPOOHO-TUHEUHbLE YPABHEHUS,

® pewamv  npocmelwiue  UPPAYUOHANIbLHLIE  VPABHEHUs  6U0d / x)=a,
o)==

®  pewams ypasrHeHus euoa X =a ;

®  pewams YpagHeHUs CHOCOOOM PA3NONHCEHUS HA MHONCUMENU U 3aMeHbl NePeMEeHHOU,

®  UCNONBL308AMb MEMOO UHMEPBANLO8 OJis peuleHUs Yeablx U OPOOHO-PAYUOHATbHBIX
HepageHcme,

®  pewamb JUHelHble YPAGHEHUS U HEPAGEHCMEA C NAPaAMempamu,

®  pewams HeCl0HCHbLE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

®  peuiams HeCl0HCHbIE CUCMEMbL TUHEUHbIX YPABGHEHUU C NapamMempamu;

®  peuwiamb HECIA0HCHbIE YPABHEHUS 6 YeNblX YUCAX.
B moBceaHeBHOM KM3HM U IPH U3YYCHHUHU APYTrUX PEAMETOB:

® cocmasnaimeb U peuwlams JTUHElHble U K8AOpammvle YPAGHEHUs, VPAGHEHUs, K HUM
ce00smuecs, cucmemyl TUHEUHbIX YPAGHEHU, HePABEHCME NPU peueHUU 3a0ay Opyeux yueonslx
npeomemos;

®  BLINOIHAMbL OYEHKY NPABOON0000Us. pe3yIbmamos, Noay4aemvlx Npu peuleHuu
JIUHEUHBIX U KBAOPAMHbIX YPAGHEHUl U CUCeM JUHEUHbIX YPAGHeHUll U HepageHCcmse npu
peuwteHuu 3a0a4 0pyaux yueOHvlX npeomemos;,

®  guIOUpamb COOMBEMCMEYIouUe YPAGHEHUs, HEPABEHCMEA UMU UX CUcmeMbl OJisl
COCMAGIEHUS MAMEMAMUYECKOU MOOeIU 3A0aHHOU PedarbHOU CUMyayuu Ui NPUKIAOHOL
3a0ayvu;

®  YMemb UHMEPNPEmupo8ams NOJYYEHHbI NPU peuleHUU YpaeHeHus, HepaseHcmed
U cucmemsl pe3yIbmam 6 KOHmeKkcme 3a0aHHOU PeaibHOl CUMYayuu Uiy NPUKIAOHOU 3A0ayuU.
DOyHKIUH

o  Onepuposamv NOHAMUAMU: DYHKYUOHANbHAS 3A6UCUMOCTL, DYHKYUS, 2pagux
@yHKYyuU, cnocobbl 3a0anus QyHKYUU, apeymenm u 3Havenue QyHKyuu, 001acms onpeoesenus u




MHOIHCECNBO 3HAYEHUN (PYHKYUU, HYIU QYHKYUU, NPOMEN’CYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb PYHKYULU, YeMHOCHb/HeuemHOCIb (YHKYUU,
® cmpoums epaghuxu  UHEUHOU,  K8AOpAMUYHOU @dynxyuti,  obpammoll

v Y= X y=wXay=1¥

NPONOPYUOHATLHOCIU, PYHKYUU 6uoa: Y = a + XE .

®  Ha npumepe KaAOPAMuyHOU GYHKYUU, UCNOTb308AMb NPE0OPA308AHUsL 2pAPUKA
@ynxyuu y=f(x) ons nocmpoenus epaguxos ynxyuii y = af (kx +b ) +c ;

® cocmasnsims YPAeHeHUst NPAMOU NO 3A0AHHBIM YCI0BUAM: Npoxooaujeli yepes 0ge
MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOOsiuell uYepe3 OAHHYIO MOYKY U NAPALLeNbHOU
OAHHOU NPIAMOLL,;

®  uccredogams QYHKYUIo no ee epaghuxy;

®  HAXOOUMb MHOMCECMBO 3HAUEHULL, HYU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCIU KBAOPAMUYHOU (DYHKYUL,

®  onepuposamv NOHAMUAMU: NOCIE008AMENbHOCHb, apUPMemudecKas npocpeccus,
2eoMempuyeckas npoepeccusi;

®  pewams 3a0ayu HA APUPGMEMUYECKYIO U 2eOMEMPULECKYIO NPOSPECCUTO.

B noBceaHeBHOI KU3HM ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

®  ULIIOCMPUPOBAMD C NOMOWBIO SPAPUKA PEaTbHYI0 3A8UCUMOCTb WU NPOYECC NO UX
Xapakxmepucmukam,

®  UCNONBL3068aAMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (PYHKYUU NPU PEUEHUU 3A0aY U3
Opy2ux yueOHviX npeoMemos.

TexcToBBIE 3a7aYH

e Pewamb npocmule U CIONHCHBLE 3a0A4U PA3HBIX MUNOS, d MAKA’CE 3A0adU
NOBbIUEHHOU MPYOHOCMIL,

®  UCNONBL306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEeKCMO8 CILONCHBIX 3a0al OJis
noCmMpoenUs NOUCKOBOLL CXeMbl U peuleHus 3a0ay;

®  paziuames MoOeib MeKCma u Mooeib peuleHust 3a40ayu, KOHCMPYUposams K 0OHOU
MOOeNU peueHUst HeCIOHCHOU 3a0ayu pasHvie MOOelU MeKCcma 3a0adu;

®  3HAMb U NPUMEHAMb 00a CNOCODOA NOUCKA peuleHuss 3a0ay (om mpebosanus K
VCILOBUIO U OM YCI08USL K MPeOOBAHUIO),

®  MOOenUPOBamsb pacCcyHCOeHUsi NPU NOUCKE PEUUEHUs. 3a0ad ¢ NOMOWbIO epagp-cxembl,

®  8blOeNAMb IMANbL PeUleHUsl 3a0aUlU U COOEPHCAHUE KAAHCO020 IMANA,

*  yuemb GulOUPAMb ONMUMATLHBIL MEeMOO PeuleHuss 3a0ayu U 0CO3HABAMb 8blOOD
MEmooa, paccmampuéams paziuyHvle Memoobl, HAXO0OUMb PA3Hble peuleHus 3a0adu, eciu
BO3MOIICHO,

®  QHATU3UPOBAMDb 3aMPYOHEHUS NPU PEUEeHUU 3A0aY,

®  BLINOAHAMb PA3IUYHbIE NPEOOPA308AHUSA NPEOTOHCEHHOU 3A0aYU, KOHCIMPYUPOBAMb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie oopamHvle;

®  UHMEPNPEemuUpo8ams GbIYUCTUMENbHBLE PE3YIbINAMBL 8 3A0aye, UCCIe008aMb
NOYYEeHHOE peteHue 3a0adu,

®  QHATUBUPOBAMb  BCEBOZMONCHBIE CUMYAYUU  B83AUMHO20  PACNOJIONCEHUSI  O8YX
00bEeKMOo8 U U3MeHeHUe UX XAPAKMePUCMUK APU COBMECMHOM OBUNCEHUU (CKOpOCMb, 8peMs,
paccmosinue) npu peuleHuu 3a0ay Ha O0sudiceHue 08YX 00HbeKmo8 KaK 6 O0O0HOM, maxK u 8
NPOMUBONOLONCHBIX HANPABILEHUSIX,

®  UCCe008amMb BCEBO3MOIICHBLE CUMYAYUU NPU PEeULeHUU 3A0aY Ha 08UICEHUE NO PeKe,
PAcCCMampusams pasHvle CUCHEeMbl Omcyema,

®  pewiamsb pazHOOOPA3HblE 3a0aUU «HA YACMUY,

® pewiamvb u 00OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0esAMb MAMeMAmu4ecKyro
OCHOBY) HA HAXOMHCOEHUe 4acmu YUCIA U YUCIA NO e20 YacmU HA OCHO8e KOHKPEMHO20 CMblCIa
opoou,

®  0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0aY PA3HBIX MUNO08, CEA3bIBAIOUUX MPU
8eUUUHDL (HA pabomy, Ha NOKYNKU, HA O8UNCEHUE), BbLOENMb IMU BENIUUUHBL U OMHOULEHS]



MeAHCOY HUMU, NPUMEHSAMb UX NPU PeuleHUl 3a0a4, KOHCMPYUpo8ams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNO8,

®  grademv OCHOBHLIMU MEMOOAMU PeUleHUsl 3a0ay HA CMeCU, CNLABbl, KOHYEHMPAayuu,

®  pewamv 3a0a4u HA NPOYEHMbL, 8 MOM HYUC]IE, CTIOHCHbIE NPOYEHMbL C 000CHOBAHUEM,
UCNONb3YS PA3HBLE CROCOODI;

®  peuwiams Jo2uyecKue 3a0ayu pa3HbLIMU CROCODAMU, 8 MOM Hucie, ¢ 08yMsl OloKamMu u
C mpems O10KAMU OAHHBIX C NOMOUWBIO MAOIUY;

®  pewamv 3a0a4u N0 KOMOUHAMOPUKE U MeOPUU 8EPOAMHOCMEN HA OCHO8E
UCNONb3068AHUSL U3YUEHHBIX MEMOO08 U 0O0CHOBBIBAMb PeLUeHUe;

®  peuwams HeCONCHbIE 3a0aiy N0 MAMEMAMU4ecKol Cmamucmuke;

®  061a0emb OCHOBHbIMU MEMOOAMU PeUleHUsl CIOJCEMHbIX 3a0ay. apugmemuiecKul,
aneebpaudeckuil, nepebop 8apuanmos, 2eomMempuieckull, epaguyeckull, NPUMEeHAMb UX 8 HOBbIX
1O CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBceaHeBHOI )KM3HN M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  guldenamb NpU peuleHuu 3a0ay XapaKxmepucmuku paccmampueaemol 6 3aoaye
cumyayuuy, omiudHvle Om pedabhblx (me, om KOMOpwbIX aOCmMpasuposalucy), KOHCMpYuposams
HOBble CUMyayuu ¢ y4emom 3Mmux Xapakxmepucmuk, 6 HaCMHOCMU, NpU peuleHuu 3a0ay Hd
KOHYEeHmpayuu, y4umsléams nIOMHOCHb Geujecmed;

®  pewamv u KOHCMPYUpPOBAmMb 3a0a4U HA OCHOBE PACCMOMPEHUS PEATbHbIX CUMYAYUIL,
8 KOMOpPbIX He mpeOyemcsi MOYHbLI 8bIYUCTUMETbHBL PE3YTbman,

®  pewams 3a0auu Ha 0BUICEHUE NO PeKe, PACCMAMPUBAS PA3HblEe CUCTEMbl OMCYemd.
CTaTHCTHKA M TeOpHsi BEPOSITHOCTEH

e  Onepuposams nowsmuaMu: cmoiduyamvle U Kpy2oeble OUaACpAMMbl, MAadIUYbL
OaHHbIX, CpedHee apugmemuyeckoe, MeOUand, Hauboabulee U HauMeHbllee 3HAYeHUs. 8bIOOPKU,
paszmax 6blOOpKU, OUCHepCUs U CMAaHOApmMHOe OMKIOHeHUe, CIYYAUHASA USMEHYUBOCb,

®  uzgrekamv UHpOpMaAYUo, NPeOCMAasieHHYl0 6 MmadIuYax, Ha OuUacpammax,
epaghuxax,

®  cocmagismb mabauysbl, CMPOUnMsb OUACPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX;

®  OnepupoBamb NOHAMUAMU: PAKMOPUAT HUCIA, NEPECMAHOBKU U COYEMAHUS,
mpeyeonvuuk Ilackans,

®  NpuUMeHAMb NPABUILO NPOU3BEOeHUsI NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay,

®  onepuposamv NOHAMUSAMU. CAYYAUHBLI ONbIM, CAVHAUHBIL 6bIO0D, UCHbIMAHUE,
aleMenmapHoe  CIyuaiHoe cobvimue (UCX00), KIACCUHECKOe OnpedeieHue 8eposimHoCmu
CYHALIHO20 COOLIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOBIMUAMU,

®  npedcmasnsims UHGOPMAYUIO C NOMOUDBIO KPY2o8 Jiiepa;

®  pewamv 3a0a4u HA BLIYUCTIEHUE 8EPOSMHOCIU C NOOCYENOM KOIUYEC8d
8APUAHMOB C NOMOUBIO KOMOUHATNOPUKU.
B noBceHeBHOI )KM3HU M NIPU U3YYE€HHUH IPYTUX NMPEAMETOB:

®  u3eIeKamo, uHmMepnpemuposams u npeobpazoevieams ungopmayuro,
npeocmaesieHHylo 68 madauyax, Ha Ouazspammax, 2epaQurkax, ompaxcarowyio ceoucmsea u
XapakmepucmuKu peaibHblX RPOYecco8 U se1eHUll;

®  onpeodenamb CMamMUCMUYecKue XapaKkmepucmuku 6blO0OpoK no maoauyam,
oUazpamMmam, epapuram, bINOIHAMb CPABHEHUE 8 3A8UCUMOCTNU OM Yelu peuleHUs 3a0adu;

®  OYeHUBamv 8ePOSMHOCHIb PEANbHLIX COObIMULL U ABLEHUIL.
I'eomeTpuuyeckue Gpurypsl

e Onepuposamv NOHAMUAMU 20OMEMPULECKUX DUV,

®  Uu361EKAMb, UHMEPNPEMUPOBAMb U NPE0OPA308bI8AMb UHDOPMAYUIO O
2eoMempuyeckux ueypax, npeoCmasieHHyio Ha Yepmedrtcax,

®  NpUMeHAmMb 2eomempuieckue hakmol 015 peuleHus 3a0ay, 8 mom yucie,
npeononazanuux HeCKOJIbKO Uazo8 peuleHus;

o chopmynuposams 6 npocmeuux Cayuasx ceoUCmed u NPU3HaKu Queyp;

®  00Ka3bleamv 2eoMempuiecKue YmeepHcoenus,



®  glademb CMAHOAPMHOU KAACCUPUKayueri NI0CKUx gueyp (mpey2oibHuKos u
uemvlpexy20J1bHUKOB).
B noBceHeBHO »KU3HU ¥ IPH U3YYEeHHUH APYTUX PeIMETOB:

®  UCNONBL308AMb CEOLICMBA 2e0MEeMPUYECKUX huzyp O peuleHus: 3a0ay
NPAKMUYECcKo20 Xxapakxmepa u 3a0ay U3 CMeNCHbIX OUCYUNIIUH.
OTHomIEeHNs

e  Onepuposamv NOHAMUAMU. pABEHCME0 ¢uayp, pasHvle ¢ueypvl, pPageHcmeo
Mpey2oNbHUKOS8, NaPANIeIbHOCMb  NPAMbLX, NEePHeHOUKVIAPHOCMb NPAMbIX, Yaibl MeHcoy
NpAMbIMU, NEPNEHOUKYAAP, HAKIOHHAA, Npoekyus, nodobue ¢ueyp, nooodHvle ¢ueypol,
Nn000OHbBLE MPEY2OSIbHUKU,

*  npumenams meopemy Daneca u meopemy o NpONOPYUOHATLHBIX OMPE3KAX Npu
peweHuu 3a0ad;

®  Xapakmepuzo8amuv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYHCHOCTIU, 08YX
OKPYHCHOCMEL.
B noBceHeBHOI KU3HU ¥ MPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNONB308aMb OMHOULEHUS OJIsl peuleHUsl 3a0ay, 603HUKAIOUWUX 8 PealbHOL HCUZHUL.
N3mepenus u BoIYMCIeHUS

o  Onepuposamv npedCmMasieHusMU 0O OJuHe, NIOWAOU, 0ObeMe KaK GelUdUHAMU.
Ipumenamo meopemy Ilugpacopa, gpopmynvl niowaou, odbvema npu peuieHuy MHO2OUAL0BbIX
3a0ay, 8 KOMOPLIX He 6ce OaHHble NPeOCMAasieHbl A8HO, A MPeOVIOM 8bIYUCTIEHUL, ONePUPO8aAmb
bonee WUpOKUM KOIUYeCmeom hopmyn ONuHbL, NI0WAOU, 00beMd, bIYUCTAMb XAPAKMEPUCUKU
KoMOuHayuii ¢ueyp (OKpyscHocmell u MHO20Y20NbHUKOB) BbIUUCHAMb DACCMOSHUSL MEHCOY
Queypamu, npumeHsms mpueoHoMempuieckue opmynvl Ol GbIYUCIEHUN 8 00/lee CILONHCHLIX
CIYYasx, npo8oOUMb 8bIYUCTIEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCTU

®  NPoBOOUMb NPOCHIbLE BLIYUCTIEHUS HA 00BEMHBIX MeNaX;

o dopmynuposams 3a0auu Ha BbIYUCTEHUE ONUH, NIOWAOEl U 00BEMOB U Peulamyb UX.
B noBce1HeBHOM KU3HHU ¥ IPH U3YUYEHHUH APYTUX MPEIMETOB:

®  NPOBOOUMb GLIUUCTIEHUS HA MECIHOCU,

®  NpUMEeHAMb POPMYIbL NPU BLIYUCTEHUSAX 8 CMENHCHBIX YUeOHbIX npeomMemax, 8
OKpydfcaroueti 0etcmeumenbHOCmu.
I'eomeTpuyeckue NocTpoeHus

e Uszobpaxcamev ceomempuueckue @Quaypbl NnO MeKCMOBOMY U CUMBOIbHOMY
ONnUCaHuro;

®  C80D0OHO ONEPUPOBAMb UEPMENCHLIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CILYYAsX,

®  BBINONIHAMb NOCMPOEHUS MPEY2OTbHUKO8, NPUMEHAMb OMOelbHble Memoobl
NOCMPOEHUN YUPKYAeM U TUHEUKOU U NPOBOOUMb NPOCHeUliUe UCCIe008AHUSL YUCIA PeUleHUl;

®  u300paxdcamv munogvle niocKue hucypol u 06veMHble meia ¢ NOMOWbIO
npOCMeuux KOMnbIOMEPHLIX UHCIPYMEHMOE.
B noBceaHeBHO KU3HM ¥ IPH U3YYEHUHU APYTUX MPEIMETOB:

®  GLINOIHAMb NPOCMeLuUe NOCMPOEHUsL HA MECIHOCMU, HeoOX00uMble 8 PedbHOU
HCUBHU,

®  OyeHugamv pasmepvl PeanrbHblX 00BLEKMO8 OKPYHCAIOULe20 MUDA.
IIpeoOpa3oBanus

o  Onepuposamv nouamuem OBUNCEHUS U NpPeodOPaA308anusi noooodus, 61adems
npuemamu NOCMpPoeHusi Gueyp ¢ UCNONb30BAHUEM OBUNCEHUL U NPeodpa3o8anuti noooous,
NPUMEHAMb NONYYEHHble 3HAHUSL U ONbIM NOCMPOEHULl 8 CMENCHLIX NPeoMemax U 6 peanlbHblX
CUMYayUsAx OKpyHcaouje2o mupa,

o cmpoums Queypy, no00OHYI0 OAHHOU, NOIBL308AMbCI CEOUCMBEAMU NOO0OUS OISl
000CHOBAHUSL CBOUCME huyp;

®  NPUMEHAMb CEOLICMBA 08UNCEHUU OJiA NPOBEOeHUs NPOCMeUuux 000CHO8AH U
ceoticma guzyp.
B noBceaHeBHOI KU3HHM ¥ IPU U3YYEHHHU JAPYTUX MPEIMETOB:



®  NPUMEHAMb CEOUCMBA OBUNCEHUU U NPUMEHIMb N0O0OUE OJi NOCIPOEHUN U
8LIYUCTICHUU.
BekTopbl M1 KOOPAUHATHI HA IJIOCKOCTH

o  Onepuposamsv NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6EKMOpPO8, Npou3sedeHue
8EKMOPA HA YUCTIO, Y20l MeXCOy 8eKMOPAMU, CKANAPHOE NPOoU3eedeHue 8eKmopos, KOOpOuHamol
Ha NJIOCKOCMU, KOOPOUHAMbI 8EKMOPA,

®  GHINONHAMbL OeUCMBUs HAO BeKMOpamu (ClodiCeHue, BblYyUmaHue, YMHONCeHUe Ha
YUCTIO), BLIYUCTIAMb CKATISIPHOE NPOU3BedeHtlUe, ONpedeisimsd 8 NPOCMEUWUX CIYUASX Y20l MeNCOy
BEKMOPAMU, BbINOJIHAMb DPA3N0JCEHUE 8eKMOpA HA COCMAGIAowue, NPUMeHsImsb NoJYyYeHHble
3HaHUs 6 u3uKe, NOIL308AMBCA HOPMYNOU BLIYUCIEHUA PACCMOAHUSL MeAHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPABHEHUS (uyp O/ peuleHus 3a0a,

®  NPUMEHAMb BEKMOPbL U KOOPOUHAMBL OISl PEeUleHUsl 2e0MemPUieckKux 3a0a4 Ha
8blUUCTIeHUE ONUH, Y2Il08.

B noBceaHeBHOI KU3HU ¥ IPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNONL306aAMb NOHAMUS BEKIMOPO8 U KOOPOUHAM OJisl peueHus 3a0ad no gusuxe,
2eoepaguu u Opyaum yueOHbimM npeomeman.
HcTopusi MaTeMaTHKHU

e Xapakmepuzosamo 6K1A0 8bl0AIOUUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oOacmel;

®  NOHUMAmMb polL Mamemamuku é pazeumuu Poccuu.

MeToanl MaTeMAaTHKH

o Jcnonw3ys uzyuenHvle Memoobl, Npo8OOUMsb 00KA3AMENbCMEO, GbINOIHAMb
onposepaicenue;

®  8bIOUpPAMb U3YHUEeHHble MeMOoObl U UX KOMOUHAYUU OISl peUeHUsl MameMamuyeckux
3a0ay;

®  UCNONBL308AMb MaAmMeMamuyecKue 3HaHus 0 ONUCAHUS 3aKOHOMEPHOCMeEl 8
OKpydfcaroueli 0etucmeumenbHOCMu U NPOU38e0eHUsIX UCK)YCCMEa,

®  NpUMeHAmMb npocmeliuue NPOPaAMMHbIE CPEOCMBA U JJIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbl NPU PeuleHUU MamemMamuyeckux 3a0au.

BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiiaccax JJisl YCNENIHOTO
NPOAOJIKeHUsI 00PAa30BAHUA HA YIIy0JIeHHOM YPOBHE DJIeMEHThI TeOPUH
MHOKEeCTB 1 MATEeMAaTHYeCKOIl JIOTUKH

e (CBoOonmHO OHepI/IpOBaTB4 MOHATUSIMA: MHOECTBO, XapaKTePUCTUKH MHOXKECTBA,
JJIEMEHT MHOXECTBa, IyCTO€, KOHEYHOE U OECKOHEUYHOE MHOXKECTBO, IOIMHOMXKECTBO,
MIPUHAIICKHOCTD, BKIIFOUEHUE, PABEHCTBO MHOXKECTB, CITOCOOBI 33]JaHUE MHOXECTBA,

®  33/1aBaTh MHOXXECTBA Pa3HBIMU CIIOCOOAMH;

®  TMPOBEPSATH BHITIOJHEHUE XaPAKTECPUCTUICCKOTO CBONCTBA MHOXKECTBA,

e CBOOOJHO OMEPUPOBATHh MOHSATUSMHU: BBICKA3bIBAHUE, HCTHHHOCTh M JIO)KHOCTh
BBICKA3bIBAHUS, CIIOKHBIC U MPOCTHIE BHICKA3BIBAHUS, OTPUIIAHUE BBICKA3BIBAHUI; HCTUHHOCTD U
JIO)KHOCTh YTBEPXKJICHUS W €ro OTPHUIAHUS, ONEpalliy HaJ BHICKA3bIBAHUSMU: W, WIH, HE,
YCIIOBHBIE BBICKa3bIBaHUs (MMIUIMKAIIUN);

®  CTPOHWTH BBHICKA3bIBAHUS C HCIIOJIH30BAaHHEM 3aKOHOB areOphl BHICKA3bIBAHHIA.

B noBce1HeBHOM KU3HHU M IPH U3YUYEHHUH APYTUX MPEIMETOB:

®  CTPOHWTH PacCYKJICHHUS Ha OCHOBE MCITOJIb30BAHMSI TPABHUIT JIOTUKH;

® WCIIOJIb30BaTh MHOXKECTBA, OMNEpallMd ¢ MHOXKECTBaAMH, HUX Trpaduieckoe
MIPEJICTABICHHUE JJIsi OMMCAHUSI PEATbHBIX MPOIECCOB U SBICHUH, MPHU PEIICHUU 3a/1a4d JPYTHUX
y4eOHBIX IPEIMETOB.

Yucaa

e (CB00OOAHO OMEpPUPOBATH MOHITUSIMH: HATYPATHHOE YUCIIO, MHOXKECTBO HATYypPATbHBIX

YHUCE, 11e7I0€ YMCII0, MHOXKECTBO IIEJIBIX YHUCel, OOBIKHOBEHHAsI Ip00b, JecATUIHAsS APOOb,

4 o
3[[601) " OajiIe€ — 3HATh OINPEACIICHUC TIOHATHA, 3HATh U YMETh TOKa3bIBATh CBOUCTBA (HpI/ISHaKI/I, €CJIM OHH GCTI))
NOHATHSA, XapaKTEPHU30BaTh CBA3U C APYTUMHU MMOHATUAMU, NIPEACTABIIASA OAHO IIOHATHUE KaK 4aCTbh LICJIOCTHOTO



CMEIIaHHOE YHCJI0, PAIMOHAIBHOE YUCIIO, MHOKECTBO PAllMOHATBHBIX YUCEN, UPPAIIMOHAIEHOE
YUCJIO, KOPEHb CTENEHU N, JEHCTBUTEIHLHOE YMCIO, MHOXKECTBO JCHCTBUTEIBHBIX YHCEN,
FEOMETPUYECKAsl HMHTEPIpPETalUsl HATypalbHBIX, LENbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX
YHCeT,;

® [OHUMATh U OOBSACHATH PA3HUILY MEKY MO3UIIMOHHON U HETIO3UIIMOHHON
CHCTEMAaMU 3aIllMCH YHCET;

®  TIEPEBOJMTH YMCJIA U3 OJHOU CHCTEMBI 3aITUCH (CUCTEMBI CUUCIICHHUS) B IPYTYIO;

®  JJOKa3bIBaTh M MCIOJIb30BAaTh IPU3HAKU JIeIUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11
CYMMBI U MTPOU3BEICHUS] YUCEIT IIPU BBIMOJIHEHUU BHIUUCICHUN U PEIICHUH 3a/a4;

®  BBINOJHATH OKPYTJICHUE PALIMOHATBHBIX U UPPALIMOHAIIBHBIX YUCEN C 3aaHHOM
TOYHOCTEIO;

®  CpaBHUBATH JACHCTBHUTEIBHBIC YHCIIA PA3HBIMU CIIOCO0AMU;

®  YIOPSJAOYMBATH YHWCIIA, 3alIMCAHHBIC B BUJC OOBIKHOBEHHOH M JIECATHYHON ApOOH,
YHCIIa, 3aITMCaHHbIE C UCIOJIb30BaHUEM apu(PMETHUECKOTO KBaIpaTHOTO KOPHS, KOPHEH CTeleHU
ooublIe 2;

e naxomuth HOJ[ m HOK uucen pazHsiMu criocodamu ¥ KCIIOIB30BaTh UX MIPH
pelIeHuu 3a/1ay;

®  BBINOJHATH BRIYUCIICHUS U IPEOOPa30BaHUs BRIPAKCHHH, COICPIKALTUX
JEHCTBUTENLHBIE YHCIIA, B TOM YHCIIe KOPHU HATYpaIbHBIX CTEIICHEH.
B noBceHeBHOI :KU3HU U IPH U3YUYEHUH JAPYTUX NPeIMETOB:

®  BBINOJHATH M OOBACHITH PE3YJIbTATHl CPAaBHEHUSI PE3YJIbTATOB BBIUMCICHUU IpHU
pEIICHNY TTPAKTUYECKHUX 3ajad, B TOM YHUCIIe TPUOIMKCHHBIX BBIYHCIICHHUM, UCIIONB3Ys Pa3HbIC
CIoCcOObI CPaBHECHHIA;

®  3aMMCHIBATH, CPABHUBATH, OKPYTJISATH YUCIOBBIE JaHHBIC PEATTbHBIX BETUYUH C
KCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUS;

®  COCTaBIIATH U OIEHWBATh PA3HBIMH CIIOCOOAMHM YHCIIOBBIC BBIPAKEHUS IIPH PEIICHUN
MPAKTUYECKHX 3324 U 3aJa4 U3 JPYTUX y4eOHBIX MPEIMETOB.
ToxkaecTBeHHbIE TPeoOpPa30oBaHUST

e  (CB00OOAHO OMEPUPOBATH MOHATUSIMH CTETICHH C LIEJIBIM U IPOOHBIM MTOKA3aTEIIEM;

®  BBINOJHATH JJOKA3aTEIbCTBO CBOMCTB CTEICHHU C IEIBIMHA U IPOOHBIMHU
IMOKAa3aTeISIMH;

®  ONepUpOBaATh TOHATHAMHU «OJHOUIEH», «MHOTOWIECH», «MHOTOWIEH C OJHOU
MEPEeMEHHOI», «MHOTOUYJIEH C HECKOJIbKUMHU TMEPEeMEHHBIMH», KO3(PHUIIMEHTH MHOTOUYJICHA,
«CTaHJIapTHAas 3aKCh MHOTOWIEHa», CTEIIEHb OJTHOWJIEHA U MHOTOWICHA,

e  CcBOOOHO BJIAJIETh MTPUEMaMU MTPeoOPa30BAHMS IIENIBIX U IPOOHO-PAIIMOHATIBHBIX
BBIPAXKCHUII;

®  BBINOJHSATH PA3JI0KEHNE MHOTOUJICHOB HA MHOXKUTENN Pa3HBIMU CIIOCO0aMH, ¢
WCIIOIh30BaHUEM KOMOHWHAIINI Pa3IMUHbBIX IPUEMOB;

® HCToJIb30BaTh Teopemy Buera m Teopemy, oOpatHyto Teopeme Buera, mist moucka
KOpHEN KBaJpaTHOIO TPEXUJIEHA W JJIA pelIeHUs 3a/ady, B TOM YMCIIe 33a/lay C apaMeTpaMH Ha
OCHOBE KBaJI[paTHOTO TPEXWICHA;

e  BBINOJHATH JCICHUE MHOIOUIEHA HA MHOTOYICH C OCTaTKOM;

®  JIOKa3bIBAaTh CBOWMCTBA KBAJPaTHBIX KOPHEH M KOPHEW CTENEHH N;

®  BBHINOJIHATH MPEOOPa30BaHUs BRIPAKEHUM, COAEPKAIIUX KBAIpaTHBIE KOPHU, KOPHHU
CTEIeHH N,

e  CBOOOJHO OMEPUPOBATH MOHITUSIMH «TOXKIECTBO», «TOXKIECTBO HA MHOXKECTBEY,
«TOXJIECTBEHHOE MPE0OPa30BaAHUEY;

¢  BBINOJHATHPA3IMYHBIETPEOOPA30BAHUABBIPAKECHUI, COICPIKAIINX
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B noBcenHeBHOM KU3HHM M NIPH U3YYCHHUHU APYTUX NPEIMETOB:

L4 BBIIIOJIHATH Hp606pa3OBaHI/I}I U OEHUCTBUSA C 6yKBeHHLIMI/I BBIPpAXKCHUAMU, YUCIIOBBIC
KOBCP(I)I/II_II/IGHTBI KOTOPLIX 3alIMCAHBI B CTAHAAPTHOM BUJEC;



®  BBINOJHATH NPEOOPA30BAHUS PALMOHATBHBIX BRIPAKEHHUH MPU PELICHUH 33124
ApyTUX y4eOHBIX PEAMETOB;

®  BBINIOJHSATH MPOBEPKY MPABAONON00Us PU3UIECKIX U XUMUYIECKUX (HOPMYIT Ha
OCHOBE CpPaBHEHHUS Pa3MEPHOCTEN U BaJIEHTHOCTEH.
YpaBHeHusI H HEPaBEHCTBA

e (CB00OOmHO omnepupoBaTh MOHATHSIMHU: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHBIC
YPaBHEHUS M HEPABEHCTBA, YPAaBHEHME, SIBIISIOIIEECS CIEACTBUEM JApPYroro ypaBHEHUS,
ypaBHEHHUS, PaBHOCUJIbHBIE HA MHOXKECTBE, PABHOCHIIbHBIE TIPe00pa30BaHus ypaBHEHHUIA,

e  pelaTh pa3Hble BUIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHeHUA 3 U 4 cTeneHeil, poOHO-paliOHaIbHBIE U UPPAMOHATIBHBIE;

e 3HATh TeopeMy Buera 1 ypaBHEHUN CTENIEHU BBIIIE BTOPO;

®  [IOHMMAaThb CMBICII TEOPEM O PABHOCUIIBHBIX U HEPABHOCUIIbHBIX IPEOOPA30BaAHMIX
YPaBHEHUI U YMETh UX JIOKa3bIBaTh;

e  BJAJCTH Pa3HBIMM METOJIaMU PEIIEHUS YPABHEHMI, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATH METOJI PEUICHUsI U 0OOCHOBBIBATH CBOW BHIOOD;

®  JCIOJIb30BaTh METOJI MHTEPBAJIOB ISl PELICHUs] HEPABEHCTB, B TOM YHUCIIE IPOOHO-
palMOHANIBHBIX U BKJIIOYAIOUIMX B CE0s1 UPPALMOHAJIbHBIE BBIPAXKEHUS;

e  pemaTth aredpanvyeckue ypaBHEHHsI U HEPABEHCTBA U UX CUCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpapuuecKiuM METOIaMu;

®  BIJIAJIETh PA3HBIMU METOJAMHM JI0KA3aTEIbCTBA HEPABEHCTB;

e  peulaTh ypaBHEHHUS B LIEJIbIX YUCIIAX;

®  1300pakaTh MHOXKECTBA Ha IIOCKOCTH, 3aJlaBa€Mble YPaBHEHUSIMU, HEPAaBEHCTBAMU
U UX CUCTEMaMH.
B noBcenHeBHOM KU3HM M IPH M3YYEHHUHU APYTUX NPeIMETOB:

®  COCTaBJIATh U pellaTh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUH 3aj1a4
IpYTruX y4eOHBIX PEAMETOB;

®  BBINOJHATH OLEHKY MPaBAONOJO0MS pe3ybTaTOB, IOJIYYa€MBbIX IPU PpELICHUU
pa3NUYHBIX ypaBHEHUH, HEPABEHCTB M HUX CHCTEM IpH pEIIeHUM 3ajad JIPYrux Y4eOHbIX
IIPEIMETOB;

®  COCTaBJIAThH U pellaTh YPABHEHMs U HEPABEHCTBA C IIapaMeTPAMHU IIPU PELICHUH
3a/1a4 APYyrux y4eOHbBIX MPEIMETOB;

®  COCTaBJISATh ypaBHEHUE, HEPABEHCTBO WUJIM UX CUCTEMY, OITUCHIBAIOIINE PEAIbHYIO
CUTYaLMIO WIH MPUKJIAJHYIO 337a4y, UHTEPIPETUPOBATh MOJIYyYEHHBIE PE3YIIbTATHI.
DOyHKIUHA

e (CB0o0OIHO ONEpUpPOBaTh MOHATHAMH: 3aBUCUMOCTb, (PYHKIIMOHAIbHAsI 3aBUCUMOCTD,
3aBUCUMasl U HE3aBUCHMas NepeMeHHble, (QYHKIMs, cnocoObl 3agaHus (QyHKIMH, apryMEHT U
3HaueHue (YHKIUHU, 00JIaCTh ONMPEENIEHUsI U MHOXKECTBO 3HAaYeHUs! (QYHKIUH, HYIU (QYHKIINH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIMHM, HauOoJsblllee W HaUMEHbIIee
3HAYEHUS, YETHOCTh/HEYETHOCTh (YHKIMHU, MNEPUOJUYHOCTh (YHKUIUHU, Trpadux QyHKINH,
BEpTUKAJIbHAsL, TOPU30HTAIIbHAS, HAKJIOHHAS aCHMITOTHI; IpauK 3aBUCUMOCTH, HE SBIISIONIEHCS
dyHKumed,

e  CcTpouTh rpauku QyHKIMIA: TMHEHHON, KBaAPAaTUIHOMN, TPOOHO-TUHEHHOMH,
CTETICHHOM TP PA3HBIX 3HAYCHHUSX [TOKA3ATEIsI CTETICHH, y = X ;|

®  HCIIOJIb30BATh peoOpa3oBaHus rpadrka GyHKINH y = f (x ) U1 TOCTPOCHUS
rpaduKoB QyHKIUH y = af (kx +b ) +c ;

®  AHAJIM3MPOBATh CBOMCTBA (DYHKIMIA U BUJ IpaduKa B 3aBUCUMOCTH OT NapaMeTpPOB;

e CBOOOJHO  oOmepuUpoBaTh  MOHATUSMHU:  MOCIEAOBATEIbHOCTh,  OTPaHUYEHHAS
MoCJeI0BaTeNbHOCTh, MOHOTOHHO BO3pacTaroias (yObIBarolas) Hociae10BaTeIbHOCTh, Ppeael
MOCJIEI0BATENBHOCTH, apu(pMETHUYECKAs! TPOrpeCcCcHsl, TeOMETpHUUECKasl TPOrpeccHus,
XapaKTepUCTHUECKOEe CBOMCTBO apu(MeTndecKol (TeoMeTpUIEeCKO) MpOrpeccuu;

®  JCIOJIb30BaTh METOJI MaTeMaTUYeCKONH MHIYKIIMU ISl BBIBOA (hOpMYI,
JI0Ka3aTeNIbCTBA PABEHCTB U HEPABEHCTB, PEIICHNUS 33/1a4 Ha JAETUMOCTb;



®  HCCIIeI0BaTh [10CIEA0BATEILHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e  pemath KOMOMHUPOBAHHBIC 337]a4d HAa apU(PMETHUECKYIO U TEOMETPHUYECKYIO
IIPOrPECCUM.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHUHU APYTUX NPEIMETOB:

®  KOHCTPYHPOBATbH U MCCIENOBATh (DYHKIMH, COOTBETCTBYIOIINE PEabHBIM IPOLIeccam
U SIBJICHUSIM, WHTEPIPETUPOBATH IOJyYCHHBIE PE3yJbTaThl B COOTBETCTBUU CO CIEUU(DUKON
HCCIIElyeMOT0 MpoLiecca UK SBICHUS;

®  UCHOJb30BATH I'PaQUKH 3aBUCUMOCTEH [l UCCIIE0BAHUS pEaIbHBIX ITPOLIECCOB U
SIBJICHHI;

® KOHCTPYHpPOBATh M MCCIEAOBATh (DYHKIMHM NPH PEHICHWHU 3a7ad APYTrUX Y4eOHBIX
MPEIMETOB, HWHTEPIPETUPOBATh IOJYyYCHHbIE PE3YyJbTaThl B COOTBETCTBUU CO CIEHU(DUKON
y4eOHOT0 TpeMeTa.

CrarucTUKa U Teopusi BepOSITHOCTE

e (CB000AHO ONEpUPOBATH MOHATUAMU: CTOJIOUATHIE U KPYTOBbIE TUArpaMMbl, TaOJIULIbI
JAHHBIX, CpeHee apupMeTHIecKoe, MeinaHa, HauOoJbIllee U HaMMEHbIIee 3HAYEHUs! BHIOOPKH,
pa3Mmax BbIOOPKH, TUCIIEPCHUS U CTaHAAPTHOE OTKIOHEHUE, CIydaiHas U3MEHUYUBOCTD;

e BBIOMpaTh HauboJIee yIOOHBIN CIIOCO0 MpeacTaBiaeHUs HH(OpPMAIMH, aCKBaTHBIN e
CBOWCTBAM U LIeJIsIM aHAJIN3a;

®  BBIUUCIIATH YUCIIOBBIE XaPAKTEPUCTUKU BBIOOPKHU;

e  CBOOOJHO ONEPUPOBATH NOHIATUAMHU: (PAKTOPHAI YHCTIA, IEPECTAHOBKU, COUETAHUS U
pa3melenus, TpeyronbHuk [lackans;

e CBOOOJHO oONEpUpPOBaTh MOHATUSAMU: CIy4YalHBIA OMNBIT, CIIydallHbIM BBIOOP,
UCTIBITAaHUE, DJIEMEHTAapHOE CIIydailHOe COOBITHE (MCXO0J), KIACCHYECKOe OIpeesieHUe
BEPOSATHOCTH CIy4alHOTOo COOBITHSI, ONepalMd Haja CIy4alHbIMU COOBITUSMH, OCHOBHBIE
KOMOHMHATOPHBIE (POPMYIIBI;

e CBOOOJHO oONEpUpPOBaTh MOHATUSAMU: CIy4YalHBIA OMNBIT, CIIydallHbIM BBIOOP,
UCIBITAaHUE, DJJIEMEHTapHOE CcllydyallHOe coObITHE (MCXO0J), KJIACCHYECKOE OIpe/eeHHe
BEPOSITHOCTH CIyYaHOTO COOBITHSI, ONEpalMd HaJ CIy4alHbBIMA COOBITUSMH, OCHOBHEBIC
KOMOWHATOpHBIE (HOPMYIIBI;

®  3HATh IPUMEPHI CIyYalHBIX BEJIUYUH, U BBIYUCIATh UX CTATUCTUYECKUE
XapaKTePUCTHKH;

®  HCNOJIb30BaTh POPMYIIbl KOMOMHATOPUKY MPU PELIEHUN KOMOWHATOPHBIX 3ajay;

e pemarh 3aJa4d Ha BBIYMCICHUE BEPOSTHOCTH B TOM YHCIIE C HCIOJb30BaHUEM
dhopmyi.

B noBceHeBHOM KU3HHM M IPH M3YYCHHUH APYTUX NPEIMETOB:

®  NpeACTaBJIATh HHPOPMALHIO O PeaTIbHBIX MPOLeccax U SBJICHUSAX COCOOOM,
aJICKBaTHBIM €€ CBOWCTBAM U LIEJIM UCCIIEI0OBaHUS;

® aHaJIM3UPOBAaTh M CPAaBHUBAThb CTAaTUCTHYECKHWE XapaKTEPUCTUKHU BBIOOPOK,
MOJIYyUEHHBIX B TMIpoOllecce pELIEHUS NPUKIATHOW 3aJayd, HM3y4eHHUs pEeajbHOTO SIBICHUS,
pelIeHns 3a/1auM U3 IPYruX y4eOHbIX MPEAMETOB;

®  OIICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITHI U SIBIICHUH B Pa3IMYHBIX CUTyallHUsX.
TexcroBble 3a1aun

e Pemars npocThie U CIOXKHBIE 33]1a4M, a TAKXKE 3a/1a4M MOBBIILIEHHON TPYJHOCTU U
BBIIETISITh UX MAaTEMaTHYECKYIO0 OCHOBY;

®  pacrno3HaBaTh pa3HbIE BUJbI U TUIIBI 33/1a4;

®  NCIIOJIb30BATh pa3Hble KPAaTKHE 3alHCH KaK MOJIETN TEKCTOB CIOKHBIX 3a/a4 U 3a]a4
MIOBBIIIEHHON CJIO)KHOCTH Ul TIOCTPOCHHUSI TOMCKOBOM CXEMbl M peIIeHHUs 3ajad, BBIOMpATh
ONITUMAJIBHYIO JUISl pacCMaTpUBaeMOM B 3a/1aue CUTYyalll MOJEIb TEKCTa 3a/1a4u;

®  pa3nIMyaTh MOJENb TEKCTAa U MOJEINb PEIICHUS 3aJa4l, KOHCTPYHPOBAaTh K OJJHOU
MOJIETN PELICHUS CI0KHBIX 3a7a4 pa3Hble MOJIEH TEKCTA 33/]1a4H;

e 3HATh U IPUMEHATH TPU CrlocoOa MOoUCKa pemeHus 3aaad (0T TpeOOBaHUS K YCIOBHUIO
1 OT yCIIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIH );



®  MOJEIHPOBATH PACCYXKACHUS MPH MOUCKE PEUICHHUS 3a/1a4 C TTIOMOIIBI0 rpad-CXEMBI,

®  BBIACIATH 3TAIbl PEIICHUS 3aJa4d U COACPKAHUE KAXKJIOTO ATarna;

e yMeTh BBIOMPATh ONTUMAIBHBIA METOJ[ PEIICHUs 3aJadyd M OCO3HaBaTh BBIOOP
METO/a, paccMaTpUBaTh pa3JIMYHbIE METOAbl, HAXOIUTh pa3HbIe pEIICHUs 3aJadud, €clu
BO3MOJKHO;

®  AHAJIM3UPOBATH 3ATPYIHEHUS MPU PEIICHUH 3a]1aY;

®  BBINOJHATH Pa3IMYHbIC MPEOOPA30BAHUS IPEATIOKEHHON 3a/1a4l, KOHCTPYUPOBATh
HOBBIE 33J]a4M U3 JAaHHOU, B TOM YKCJIe OOpaTHEIE;

®  WHTEPNPETUPOBATH BHIUUCIUTEIBHBIC PE3YIbTATHI B 3a/1a4€, UCCIICI0BATh
MOJTYYECHHOE pEeIICHUE 3a/1a4H;

®  U3MEHSTH YCJIOBHE 3a/a4 (KOJMYECTBEHHBIE MJIM KaU€CTBEHHBIE JIAHHBIC),
HCCIIeA0BaTh H3MEHEHHOE ITPeoOpa30BaHHOE;

®  AHAJIM3HUPOBATH BCEBO3MOXKHBIC CUTYAIIMH B3aMMHOTO PACIIOIOKEHHUS JIBYX OOBEKTOB
U U3MEHEHHE WX XapaKTEPUCTUK IPU COBMECTHOM JBHXEHUHU (CKOPOCTb, BPEMs, pacCTOSHUE)
MIPY PEIICHUM 33/1a4d Ha JIBIKEHUE JTBYX OOBEKTOB KaK B OJHOM, TaK M B MPOTHBOIIOJIOKHBIX
HaIpaBJICHUAX, KOHCTPYUPOBATh HOBHIC CUTYallMM Ha OCHOBE M3MEHEHHUS YCJIOBHH 3aJlaqdl TIPH
JBIKEHUH T10 PEKE;

®  HCCle0BaTh BCEBO3MOKHBIE CUTYAllUU MIPH PEIICHUH 3a]1a4 Ha JBMKEHUE 110 PeKe,
paccMaTpuBaTh pa3HbIC CUCTEMBI OTCUETA;

e  pemarh pa3HOOOpA3HBIC 3a/1aUN «HA YaCTHY;

e pemiaTh ¥ 0OOCHOBBIBATh CBOE pEUICHHE 3a/1a4 (BBIACIATh MATEMATHUECKYIO OCHOBY)
Ha HAaXOJXKJIEHWE YaCTH YMCIIa ¥ YHCIIa IO €r0 YaCTU Ha OCHOBE KOHKPETHOTO CMBICIIA pO0H;

®  OOBSCHATH MJICHTUYHOCTH 33J[a4 PAa3HBIX THIIOB, CBSA3BIBAIONIMX TPH BEIWYHHBI (Ha
paboTy, Ha MOKYIKH, HA JBIM)KEHHUE), BBIICIATH ATH BEIMYMHBI M OTHOIICHUS MEXIY HUMH,
MPUMEHSTh UX MPU PEUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHbBIX THUIIOB;

®  BJIAJIETb OCHOBHBIMHU METOJIAMH PEIICHUS 3a/1a4 Ha CMECH, CIUIaBbl, KOHLIEHTPAIIUH,
HCIOJIb30BaTh UX B HOBBIX CUTYAIUSX 110 OTHOILIEHUIO K U3YYEHHBIM B Mpoliecce 00y4ueHus;

e  pemaTh 3324 Ha MPOIEHTHI, B TOM YHCJIC, CJIOKHBIE TIPOIIEHTHI C 000CHOBAHHEM,
WCIIONB3Ys pa3HbIE CIIOCOOBI;

®  pelaTh JIOTHYECKUE 33]]a4l Pa3HbIMU CIIOCOOaMHU, B TOM YHUCIIE, C IBYMs OJIOKaMu U
¢ Tpemsi OJIOKaMU JJAHHBIX C MOMOIIIBIO TA0JIHNII,

e  pelaTh 337241 M0 KOMOMHATOPUKE M TEOPUU BEPOSATHOCTEH Ha OCHOBE
MCIOJIb30BaHUS U3YUYEHHBIX METOJIOB 1 0OOCHOBBIBAThH PEILICHUE;

®  pelIaTh HECIOKHbBIE 33/1a4U IO MATEMAaTHUYE€CKOU CTATUCTHUKE;

® OBJIAJETh OCHOBHBIMH METOJAaMHU PEIICHHsS CIOKETHBIX 3ajad: apuQMETHUECKHH,
anredbpanveckuii, mepedop BapuaHTOB, TEOMETPUUYECKUH, TpadUueCKuil, MPUMEHSITh UX B HOBBIX
110 CPaBHEHUIO C U3YYEHHBIMHU CUTYaIIHIX.

B noBceHeBHOI :KU3HU U IPH U3YYEHUU APYTUX MPeIMETOB:

® KOHCTPYUMpOBaThb HOBBIE JUIs JAHHOM 3aJauyd 3aJauyHble CHUTYallMM C Y4YE€TOM
peanbHBIX XapaKTePUCTUK, B YACTHOCTH, MPHU PEIIEHUU 337a4 Ha KOHLIEHTpPAlUMH, YYUTHIBATH
IJIOTHOCTh BEIIECTBA; peliaTh U KOHCTPYUPOBAThH 3aJa4l HA OCHOBE PACCMOTPEHHS peabHBIX
CUTYyaIlli, B KOTOPBIX HE TPEOYETCSI TOUHBIN BHIYMCIUTEIBHBIN PEe3yIbTaT;

e  pemaTth 33/1a4M Ha JBMIKEHUE TI0 PEeKe, pacCMaTpUBasl pa3HbIe CUCTEMBI OTCUETA;

®  KOHCTPYUPOBATh 33JJaUHbIC CUTYAIINH, TPUOIMKEHHBIE K peaTbHON
IeMCTBUTEIILHOCTH.

I'eomerpuuyeckue purypsl

e  CB00OOIHO ONEPUPOBATH TEOMETPUICCKIUMH MOHATHSAMH MPU PELICHUH 33/1a4 U
MPOBEACHUU MAaTEMATUUYECKUX PACCYKIACHUM;

®  CaMOCTOSITENBHO (hOPMYITHPOBATH OMpECNICHUsI TEOMETPHUECKUX (PUTYp, BBIIBUTATh
TUIOTE3bl O HOBBIX CBOMCTBAaX M TMPHU3HAKAX T'€OMETPUYECKUX (GUTYp U OOOCHOBHIBATH WU
OTpoBeprarh WX, 0000mMAaTh WJIM KOHKPETU3MPOBATH PE3YyJIbTaThl Ha HOBBIE KJIACCHI (UTYP,
MIPOBOJIUTH B HECIIOKHBIX CITy4asX KiIacCU(pUKAIUIO (PUTYD MO pa3TMIHBIM OCHOBAHUSIM;



® 1ICCIIEJ0BATh YEPTEXH, BKIII0Yass KOMOUHAMK (DUTYp, U3BJIEKATh, HHTEPIIPETUPOBATh U
npeoOpa3oBbIBaTh HH(GOPMAIINIO, TPECTABICHHYIO Ha YepTexkKax;

e pemaTth 33Ja4d F€OMETPUYECKOI0 COJEp)KaHus, B TOM YHUCIIE B CUTyalUsX, KOrzaa
QITOPUTM pEIIEHUs] HE CJENyeT SIBHO M3 YCIOBHSA, BBIIOJIHATH HEOOXOIUMBIC UIS PEIICHUS
3a/1a4 JIONOJIHUTENIbHBIE IIOCTPOEHUS, HCCIEN0BaTb BO3MOJKHOCTb IIPUMEHEHUS TEOpeM U
bopMyI Ui peleHus 3a1a4;

e  (opMynMpOBaTh U 1OKA3bIBATH T€OMETPUUECKUE YTBEPIKIACHMSL.

B noBceaHeBHOM JKM3HM U IPH M3YYEHHHU APYTUX NPeJIMETOB:

®  COCTaBIISITh C KCIIOJIb30BAaHHEM CBOMCTB I'€OMETPHUYECKUX (PHUTYyp MaTeMaTHYECKHE
MOJIeJIM JJI PEUIeHUs 3ajjad IPaKTUYECKOr0 XapakTepa M 3ajad M3 CMEKHBIX IUCLMILIMH,
UCCIIEI0BATh M10JIy4YEHHbIE MOJIEIH U UHTEPIPETUPOBAThH PE3YJIbTaT.

OTHOmIEeHNS

e BiageTh NOHATHEM OTHOILIEHUS KaK METAIIPEIMETHBIM;

e CBOOOJHO ONEPUPOBATH MOHATHSIMH: PABEHCTBO (PUTYp, paBHBIE (PUTYPHI, PABEHCTBO
TPEYrOJIbHUKOB, MapauIeIbHOCTh IMPSAMBIX, HNEPIEHAUKYISIPHOCTh MPSAMBIX, YIVIBI MEXAY
IpPSIMBIMM, NEPHEHAUKYJAp, HAKJIOHHAs, MNpoeKuus, noaodue ¢uryp, MnomoOHble (uUrypsl,
110/100HBIE TPEYTOJIbHUKH;

®  UCHOJb30BATh CBOWCTBA 110100Ms M paBeHCTBA (UTYp MPU PELICHUU 3a/1a4.

B noBcenHeBHO KU3HM ¥ IPH M3YYEHHUHU APYTUX NPeIMETOB:

®  HCII0JIb30BATh OTHOLIEHHUS Ul IOCTPOEHUSI U UCCIIEJOBAHUS MATEMAaTUYECKUX
MoOJIeNIei 0OBEKTOB PEAIbHOM KU3HH.

N3mepenns M BbIYUCICHHUSA

e (CB00OmHO omepHpoBaTh MOHATUAMHU JUIMHA, IUIOIIAJb, 00BbEM, BEIMUMHA yIJla Kak
BEJIMYMHAMH, UCIOJIb30BaTh PAaBHOBEJIMKOCTh U PAaBHOCOCTABJIEHHOCTh IPU PEIICHUU 3a/1a4 Ha
BBIUUCIIEHUE, CAMOCTOSATENILHO MOJy4aTh U MCII0JIb30BaTh (POPMYJIbI [UI BBIUMCIICHUH 11011
u 00beMOB (uryp, cBOOOIHO ONMEpUPOBATh HIMPOKUM HAOOPOM (OpMyN Ha BBIYUCICHUE TPU
pELICHUH CTIOXKHBIX 33/1a4, B TOM YMCIIC U 337[a4 HA BBIYMCICHHE B KOMOMHALIUAX OKPYXHOCTH H
TPEYToJIbHUKA, OKPYKHOCTH U YETBIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENBHO (POPMYIMPOBATH THUIIOTE3BI U MPOBEPSITH UX JOCTOBEPHOCTD.

B noBceaHeBHOI :KM3HM M IIPH M3Y4YeHUH APYTUX NPeAMETOB:

e  CcBOOOJHO onepupoBaTh GOPMYJIaMH NPH PEIICHUH 33]1a4 B APYIUX YUEOHBIX
IpeaMeTax U MpH MPOBEIEHUU HEOOXOAUMBIX BHIYUCIECHUN B pealbHON KU3HU.
I'eomeTpuyeckue NoCTpoeHUs

e OmnepupoBarh MOHATHEM HAOOpa 3JIEMEHTOB, ONPEACISAIOUIUX IE€OMETPUUYECKYIO
durypy,

e  BJaJeTh HAOOPOM METOJIOB MOCTPOECHUI LIUPKYJIEM U JIMHEHKOM;

® [POBOJUTH aHAJIU3 U PEATU30BBIBATH ATAIbl PELLICHUS 3aja4 Ha MOCTPOEHHE.

B noBceHeBHOM KU3HHM M IPH M3YYCHHUH APYTUX NMPEIMETOB:

®  BBINOJIHATH IOCTPOCHUS HA MECTHOCTH;

®  OIICHUBATh pa3Mepbl peabHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.
IIpeoOpa3oBanus

e  OnepupoBatrhb ABIKEHUSIMH U IPe0OPa30BaHUAMU KaK MeTarpeIMeTHBIMU
MTOHATHUSIMU;

®  OIEepUPOBATH MOHATUEM ABMKEHMSI M IpPeoOpa3oBaHUs MOA00Ms Al 0OOCHOBAHUM,
CBOOOJHO BJIAJETh MPHUEMaMH MOCTPOEHHs (PUTYp C MOMOIIbIO JBHXEHUH M MpeoOpa3zoBaHUs
noj1o0us, a Takke KOMOWHAIMAMU JABWXKEHHUN, IBKEHUN U TPeoOpa3oBaHUM;

®  KCIIOJIb30BATh CBOICTBA IBMKEHUI U TpeoOpa3oBaHUi AJis IPOBEICHUS
00OCHOBAHUS U JI0Ka3aTeIbCTBA YTBEP)KICHUN B TEOMETPUHU U IPYTUX YUEOHBIX IPEIMETax;

®  [0Jb30BaThCSl CBOMCTBAMU ABMKEHUN U MpeoOpa3oBaHU MpHU peLICHUH 3a/1a4.

B noBcenHeBHOM KU3HM M IPH U3YYCHUHU APYTUX NPEIMETOB:

®  TPUMEHSTH CBOMCTBA JIBMKEHUN M MIPUMEHSATH 1101001e AJIsi TOCTPOCHUH U
BBIUHCIICHUH.

BekTopbl 1 KOOPAUHATHI HA JIOCKOCTH



e (CBoOOmHO oOmepUpOBaTh TMOHATHSAMHU BEKTOp, CyMMa, pa3HOCTb BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCJIO, CKaJspHOE MPOU3BEACHHE BEKTOPOB, KOOPAWHATHI Ha
MJIOCKOCTH, KOOPJIMHATHI BEKTOPA;

®  BIAJETh BEKTOPHBIM U KOOPAMHATHBIM METO/IOM Ha IJIOCKOCTH JJISl peLICHUS 3aa4
Ha BBIYUCIICHUE U JI0KA3aTeIbCTBA;

®  BBIIOJHATH C IOMOILIBIO BEKTOPOB M KOOPAMHAT JI0KA3aTE€IbCTBO M3BECTHBIX E€MY
reOMEeTPHUECKUX (PaKTOB (CBOWCTBA CPEAHUX JIMHUH, TEOPEM O 3aMEYaTeIbHBIX TOUKAX H T.II.) U
MOJTy4aTh HOBBIE CBOICTBA M3BECTHBIX (DUTYD;

®  JCIIOJIb30BaTh ypaBHEHUs (PUTYp Ul pEeUICHUS 337]a4 K CAMOCTOATEIBHO COCTABIIATh
ypaBHEHHS OTJIENIBHBIX IJIOCKUX (PUTYD.

B noBcenHeBHOM KM3HM M IPH M3YYECHUHU APYTUX NMPeIMETOB:

®  WCIIOJIb30BATh MOHSTHS BEKTOPOB U KOOPJMHAT ISl pEIICHUs 3a]1a4 110 (U3HKeE,
reorpauu U APpYyruM yuyeOHBIM MIpEeIMETaM.
HcTropust MaTeMaTUKHU

e [lonumarh MaTeMaTHKy KaK CTPOrO OPraHM30BaHHYIO CHCTEMY HAYYHBIX 3HAHUH, B
YaCTHOCTH BJIAJIETh MPEACTABICHUSIMU OO0 aKCHOMAaTHYEeCKOM TIOCTPOCHHUU TE€OMETpUU U
IIEPBUYHBIMH MPECTABICHUSAMU O HEEBKIINJOBBIX T€OMETPUSIX;

® paccMaTpuBaTh MAaTEMAaTHUKY B KOHTEKCTE UCTOPUHU PA3BUTHS [UBIWIU3ALNU U
WCTOPUU Pa3BUTHs HAYKH, TOHUMATh POJIb MaTeMaTHKHU B pa3BuTuu Poccum.

MeToanl MaTeMAaTHKH

e Bragers 3HaHUAMH O Pa3IUYHBIX METOaX OOOCHOBAHUS U OMPOBEPIKECHHUS
MaTEeMaTHUYECKUX YTBEPKIECHUN U CAMOCTOATEIbHO IPUMEHSITh UX;

e  BIAJETh HaBBIKAMU aHAJIM3a YCIOBUS 3aJ]a4d U ONPEACTCHUS MOIXOMSIIINX [
pelIeHrs 3a/1a4 U3yYeHHBIX METOI0B WIIH UX KOMOWHAI;

®  XapaKTepu30oBaTh IPOU3BENEHUS  HUCKYCCTBA €  YYETOM  MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM B  MPUPOJE, HCIOJIb30BaTh MATEMaTHYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEIbHOM TBOPYECTBE.

2. Conep:xaHue y4eOHOr0 mpeaMeTa MaTeMaTHKA

CogepxaHue KypcoB MaTeMaTHKH 5—6 KIaccoB, aireOppl U reoMeTpuu 7-9 KiaccoB
OOBEIMHEHO KaK B HCTOPUYCCKH CIIOKHBIIHACCS JUHUHM (YUCIIOBas, anreOpandeckas,
reoMeTpuueckas, (QyHKIUOHAIbHAS W Jp.), TAK U B OTHOCUTEIILHO HOBBIC (CTOXacTHUYECKas
TUHUS, «pealibHas MaTemaTthkay). OTHeabHO TMpeAcCTaBlIeHbl JMHHS CHOKETHBIX 3ajad,
UCTOpUYECKasl TNHUS.
Dnemenmuvl meopuu MHOMCECE U MAMEMAMUYECKOT 102UKU

Cornacao ®I'OC ocHoBHOTO 0061I€TO0 00pa30BaHUA B KypC MaTeMaTHKHU BBEACH pazJien
«Jlorukay, KOTOPBIN HE TIPEIToJiaraeT JOMOJHATEIBHBIX YaCOB HA U3YUYCHUU U BCTPAUBACTCS B
pa3IMYHBIE TEMBI KypCOB MAaTEeMAaTHKH W WH(POPMATHKU W TIPEIABAPSCTCS O3HAKOMIICHHEM C
AIIEMEHTaMU TEOPHH MHOXKECTB.

MHo:xecTBa U OTHOIIEHUS MKy HUMH

MHOXECTBO, Xapakmepucmuieckoe C80UCME0 MHO}CeCmEd, DIEMEHT MHOKECTBa,
nycmoe, KomeuHoe, OeckoHeuHoe mHodcecmeo. [lonmHokecTBO. OTHOIIIEHHE MPUHAATIEKHOCTH,
BKJIFOUEHUSI, PaBEHCTBA. DJIIEMEHThI MHOXKECTBA, CIOCOOBI 3a/laHUs MHOECTB, PACHO3HABAHUE
NOOMHOMNCECMS U INEMEHNO8 NOOMHONCECME C UCNONIb30BAHUEM KPY208 Diliepa.

Onepanun HaJ1 MHOKECTBAMH

[lepeceuenrie W o0OBEAMHEHHE MHOXECTB. PaszHocmb MHOMCECm8, OONOJIHEHUe
MHOXMCcecmsa. Inmepnpemayus onepayutl HA0 MHOMCECMBAMU C NOMOWbIO Kpy2os Jiliepa.

JJIeMeHTbI JIOTHKH

Omnpenenenne. YTBepKIeHUs. AKCHOMBI U TeopeMbl. Jloka3aTenbcTBO. JloKa3aTenbCcTBO
oT npotuBHOTO. TeopeMma, oOpaTHas qaHHOU. [Ipumep 1 KOHTpIpUMED.

Bricka3biBaHus



VICTHHHOCTP H JIOXKHOCTh BBICKa3bIBaHUsA. (C0dICHbIE U NPOCMble  BbICKA3bIBAHU.
Onepayuu Hao blCKA3bIBAHUAMU C UCNONb308AHUEM JIOSUYECKUX CBA30K: U, UNU, He. YcnosHbie
8bICKA3bIBAHUS (UMNIUKAYULL).

HarypajibHble 4nc/ia 4 HyJ1b

HarypajbHblil psii YHcCes U ero CBOicTBA

HatypanbHoe 4mciio, MHOKECTBO HATypaJlbHbIX YHCENI M €ro CBOMCTBA, M300pa)KeHHE
HaTypaJbHbIX YHCEJI TOYKAMHU Ha YHUCIOBOM mpsmoil. Mcronb30BaHME CBOWCTB HAaTypajbHBIX
YyHUCell NPY PELICHUH 3aa4.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJ

Paznuune mexnay umppoit m ymcinoM. Ilo3unmoHHas 3amuch HATYpalIbHOTO YHCIHA,
MMOMECTHOE 3HA4YCHHE IUQPBI, Pa3psabl U KIACCHl, COOTHOIICHHE MEXIY JBYMS COCEIHUMH
pa3psAIHBIMU €AMHULAMU, YTEHHE U 3aIIUCh HATypaJIbHbIX YUCEIL.

OxkpyriieHue HATYPAJbHBIX YK CeJ

HeobxonumMocth okpyriieHus. [IpaBuiio OKpyriieHHsI HATYPATbHBIX YUCEIL.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHEHHE ¢ yncjiom 0

[TonsiTve O CpaBHEHUU YHCEJI, CPABHEHHUE HATYPAIbHBIX YHCEII JPYT C APYTOM U C HYJIEM,
MaTeMaTHUYeCKas 3aliCh CPABHEHH, CITOCOOBI CPABHEHHS YHUCEIL.

JelicTBHS ¢ HATYPAJbHBIMHM YHCJIAMH

CroxeHue M BbBIYMTAHUE, KOMIIOHEHThI CJIOKEHHUS M BBIYMTAHUS, CBS3b MEXKIY HHUMH,
HaxO0JICHUE CYMMBbI U Pa3HOCTH, U3MEHEHHE CyMMbI M Pa3HOCTH MPH U3MEHEHUU KOMIIOHEHTOB
CJIOKEHUS U BIYUTAHUSI.

YMHOXEHUE U JIeJIeHWe, KOMIIOHEHTBl YMHOXKECHHS W JICJICHUS, CBSI3b MEX]Yy HUMHU,
YMHOXEHHE U CII0)KEHHE B CTOJOMK, JIEJ€HHE YTOJIKOM, MPOBEpKa pe3ylbTaTa C MOMOIIbIO
MPUKUJIKK U OOpPaTHOTO JIEHCTBHSL.

[lepemecTuTenbHBII W COYETATENbHBIA  3aKOHBI  CIOXKEHHUS W YMHOXKEHUS,
pacrpeeuTeNbHbIN 3aKOH YMHOKE€HUSI OTHOCUTEIBHO CIIOXKEHUS, 0O00CHOBAHUE AI2OPUMMOB
8bINOIHEHUS apuhMemuyecKux 0etucmauil.

CreneHb ¢ HATYpPaJbLHBIM MOKa3aTeJIeM

3anuce YKcaa B BUJIE CYMMbI Pa3psAHbIX CIIaraéMbIX, OPSAIOK BBIIOJHEHUS ACHCTBUN B
BBIPDOKCHUSIX, COJEP)KAIUX CTEIECHb, BBIUYMCICHUE 3HAYEHUW BBIPAKECHUM, COACpPIKAIIUX
CTEIEHb.

YuciioBbIE BHIPAKEHUS

UucnoBoe BBIpAKEHHUE U €0 3HAYEHUE, MOPSAI0K BBIIIOJHEHUS IEHCTBHIA.

JleseHnne ¢ ocTaTKoOM

JleneHue ¢ OCTaTKOM Ha MHOXECTBE HATYpalbHBIX YHCEN, CBOUcmea OelleHus ¢
ocmamxom. IIpakTHUecKue 3a/1auu Ha JIeJIEHUE C OCTAaTKOM.

CBolicTBa ¥ NPU3HAKH 1€JTUMOCTH

CBOMCTBO IETMMOCTH CYMMBI (pa3HocTH) Ha yucio. [Ipu3Haku nenumocTH Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu Ha 4, 6, 8, 11. Jlokazamenvcmao npusnakog dearumocmu. Pemenue
MPAKTUYECKUX 3a/1a4 C IPUMEHEHUEM ITPU3HAKOB JIETUMOCTH.

Pa3oxkeHue 4nc/Ia HA MPOCTHIE MHOKHTETH

[IpocTeie u cocTaBHbIE UKCaa, peutemo Ipamocghena.

Pa3znoskeHre HaTypaabHOTO YKMCIIa HA MHOXKHUTENH, Pa3JI0KEHHE Ha MPOCThIE MHOKHUTEIH.
Konuuecmeo denumeneii uucna, aneopumm pasznodxcenus Yucia Ha npocmbie MHOMCUMeN,
OCHOBHAs MeopeMa apughmemuKu.

Auredpanyeckue BbIpasKeHUs

Hcnonp3oBanue OYKB 1l 0003HAYCHUS YMCETl, BRIYMCICHUE 3HAUYCHUS alNreOpandecKoro
BBIpXXEHUS, IPUMEHEHHE aIreOpanvyecKiuX BBIPAKEHUN UIS 3aITUCH CBOWMCTB apU(METHIESCKHIX
NeicTBH, MpeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JeJuTenu U KpaTHble

Jenutens u ero cBOWCTBa, OOIIMI JEeTUTENh ABYX W OOJee duces, HauOOIbIIUH 00Init
JIETUTEIb, B3aUMHO TIPOCTHIE YKCiIa, HAX0XKACHHUE HanOombIero oodmero aenutens. Kparanoe u



€ro CBOWCTBa, O0IIee KpaTHOE JABYX W 0oJiee 4yucesl, HaMMEHbIIee OO0IIee KpaTHOE, CIIOCOOBI
HAXO0XICHHUS HaUMEHBIIIETo 00IEro KpaTHoro.

Apodu

OObIKHOBEHHBIE IPOOH

Hons, yacth, nOpoOHOE uwucao, ApoOb. J[poOHOE YMCIO Kak pe3yiabTaT [elCHHS.
[IpaBusbHBIE U HEMPAaBUIIbHBIE APOOH, CMEIIaHHAast P00k (CMEIIaHHOE YHCIIO).

3anuch HaTypalIbHOIO YUCIIA B BUJIE APOOU € 3aJaHHBIM 3HAMEHAaTeJeM, Ipeo0pa3oBaHue
CMENIaHHOW IpoOU B HEMPABHIIbHYIO TPOOb U HA0OOPOT.

[IpuBenenue npobeit k oomemy 3HameHatenno. CpaBHEeHHE OOBIKHOBEHHBIX APOOCH.

Crnosxenue 1 BoIYUTaHUE OOBIKHOBEHHBIX JIpo0eii. YMHOXKEHUE U JIeTICHUE
OOBIKHOBEHHBIX APOOCi.

Apudmernyeckre ASHCTBHUS CO CMEIIaHHBIMU JPOOSMH.

Apudmernueckue AeCTBUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobvl payuonanuzayuu 8bINUCIEHUL U UX NPUMEHEHUEe NPU 8bINOIHEHUU

Oeticmeutl. JlecsiTHIHBIE APOOH

Llenas 1 apobOHas yacTu necsaTuyHOi apoou. IIpeoOpasoBanue necATHUHBIX poOel B
oObIKHOBeHHBbIE. (CpaBHEHHE JAecCATUYHBIX ApolOed. CrokeHWe W BBIYMTAHUE JECSITHUHBIX
npobeii. OKpyIJIeHHE ACCATUYHBIX JpoOel. YMHOXXEHHWE M JIEJICHHE JECATHYHBIX ApoOei.
Ilpeobpazosanue 00bIKHOBeHHBIX Opobell 6 Oecsimuunbvle Opobu. Koneunvie u Oeckoueunvlie
oecsimuynbvie Opoou.

OTHowEeHNe IBYX YK Ce

Macmrab Ha mmaHe U kapre. [Ipomopumun. CBoiicTBa mNpomnopuuil, NpUMEHEHHE
MIPONOPLMI U OTHOUIEHUH IIPU PELICHUU 3a/1a4.

CpenHee apupmernyeckoe quceJa

Cpennee apudmerndeckoe AByX yrcen. M300paxkenne cpeaHero apuMeTHIecKoro IByx
yycel Ha YHUCIOBON mpsMoil. PemieHue mnpakTuyeckux 3a4ad C MNPUMEHEHHEM CPEIHEro
apudmernyeckoro. Cpedrnee apugpmemuyeckoe HeCKOIbKUX YUCEL.

IMpoueHTHI

[Tonstue mponeHta. BrpluncieHune MPONEHTOB OT 4YHCIA W YHUCIA IO H3BECTHOMY
MIPOLICHTY, BBIPAKCHUE OTHOIICHUS B MPOIICHTaX. PelieHne HeCI0KHBIX MPAKTUYCCKUX 3a/1ad C
MIPOLIEHTAMHU.

JAunarpamMmmbl

Cronbuatble M KpyroBble juarpammbl. M3BneueHue uHbOpManuM H3 JUarpamm.
Hszobpasicenue ouazpamm no 4ucio8blmM OaGHHbIM.

PauuonanbHbIe yncIa

IloJ10kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o0pakeHue yrcen Ha YUCIOBOM (KoopauHaTHOM) mipsimoii. CpaBHeHHE unces. Moayib
qyclia, TeOMETpUYecKass WHTEpIpeTanust MOAyns 4yucha. J(eWCTBUS C TMOJNOXKHUTETbHBIMU U
OTPHIIATEIIEHBIMU YHCIaMU. MHOXECTBO IEJIBIX YHCE.

IlonsiTue 0 panuoHAJIbLHOM umciae. [lepsuunoe npedcmasieHue 0 MHO’CECHBE
payuonanvhsix yucen. JIeMCTBUsI ¢ pallMOHATBHBIMHU YHCIAMH.

Pelenue TeKCTOBBIX 33124

Eaunuubl uM3MepeHMii: UIMHBI, TUIOIAAH, O0beMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIY €AWHUIAMH HW3MEpPEHHUS KaXJAOW BEIMYMHBI. 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE; MPOM3BOAUTEIBLHOCTh, BpeMs, paboTa; IieHa,
KOJINYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUS

Penrenne TEKCTOBBIX 3aad apuMeTHIeCKUM crtocooom. Vcronp3oBanne TabIHII, cXeM,
YepTexkel, APYTUX CPeCTB MPEACTABICHUS JAHHBIX MIPH PEIICHUH 3a]a4u.

3agaum Ha ABHIKeHHE, PA0OTy M MOKYIKH

Pemenne HecIOXHBIX 3a/7ad Ha JABW)KCHHE B TIPOTHUBOIOJIOXHBIX HAIMPABICHHUSX, B
OJIHOM HampaBlIEHUH, IBM)KCHHUE MO peKe MO TEYCHHIO U MPOTHUB TeueHus. PemieHue 3amad Ha
coBMecTHYIO0 padoty. [Ipumenenne npobeii mpu pemeHun 3aaad.

3agaum HA YACTH, 10/, IPOLEHTHI



Pemenue 3aau Ha HAXOXIEHUE YAaCTH YHMCIIa M YHCIIA 110 €ro yacTu. Pemienue 3amay Ha
MPOLEHTHI U Aoiu. [IpuMenenre nponopiuil Npu petieHny 3a1ay.

Jlornyeckue 3agauu

Pemienne HECHOXKHBIX JIOTUYECKUX 3aad. PeuieHue 1o2udeckux 3a0ay ¢ NOMOWbIO
epagos, mabnuy.

OcHOBHbIE MeTOIbl pelleHHs] TeKCTOBBIX 3aJay: apudMeTHuecKkuii, nepedop
BapHaHTOB.

Harasignas reomerpust

Qurypsl B OKpyxaromeM Mupe. Harnsaneie npencraBieHust o Gurypax Ha IjIOCKOCTH:
npsiMasi, OTpE30K, JIyd, YroJj, JOMaHasi, MHOTOYIOJIbHUK, OKPYKHOCTb, KpyT. UeThbIpeXyrojJbHUK,
IIPSIMOYTOJIBHUK, KBaJpatT. TpeyroyibHUK, 6uobl mpeyeonivhukos. Ilpasunivhvie MHO20OY20NbHUKU.
N300paskeHre OCHOBHBIX T€OMETPUIECKUX QUTYD. B3aumuoe pacnonodicenue 08yx NpAMbIX, 08YX
OKpYJICHOCMeEl, NpsAMou u okpyscHocmu. JInuHa oTpe3ka, JiomMaHOW. EnuHUIBI HU3MepeHus
nuHbl. [locTpoenue oTpeska 3aganHou JiuHbl. Buasl yriios. ['panycHas mepa yria. U3mepenne
U TIOCTPOEHHUE YIJIOB C IIOMOILBIO TPAHCIIOPTHPA.

[lepumerp wmHOroyroipHuka. IloHatue mmomanu ¢GUIypel; €AMHUALBI W3MEPEHUs
wiomaau. [lnomane npsmoyronbpHuKa, KBagparta. [IpubmamkeHHoe u3MepeHue miomaau Guryp
Ha KJetyaToil Oymare. Pagnogenuxue ghucypol.

Harnsignele mpeacraBieHuss O MPOCTPAHCTBEHHBIX (GUTypax: KyO, Mapaielnenumnes,
npu3Ma, nupamuja, map, cdepa, KoHyc, uMHap. M300paxeHne mpocTpaHCTBEHHBIX (QUTYP.
Ilpumepovr ceuenuti. Mmnozozcpannuku. Ilpasunvuvie muocoepannuku. llpumepsl pa3BepTOK
MHOTOTPaHHUKOB, LIMJIMH/IPA U KOHYCA.

[Tonstue o6beMa; eauHUIIBI 00beMa. OObeM MPSIMOYTONIBHOTO NapajuieNenunena, Kyoa.

[lonsatue o paBeHnctBe ¢uryp. LleHTpanbHas, oceBas M 3e€pKAIbHAS CUMMETPHUH.
N300paxeHne cHMMETPUYHBIX (QUTYD.

Pemenue npakTuyeckux 3aja4 ¢ IPUMEHEHUEM IIPOCTENILINX CBOUCTB (UTYD.

Hcropus MmaTteMaTuKH

Tossnenue yugp, 6yxes, uepoenugos 6 npoyecce cuema u pacnpeoeneHus RPoOyKmos Ha
llpesnem brnuscnem Bocmoxke. Césazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunoii cucmemol cuucnenus. llosagnenue decamuunou 3anucu
yucer.

Poowcoenue u pazsumue apugpmemuxu namypanvnoix yucen. HOK, HO/[, npocmuie uucaa.
Pewemo Spamocgena.

llossenenue nyns u ompuyamenvHulx yucen 8 mamemamuke opesHocmu. Ponv [{uoganma.
THouemy (—1)(—1) =+17

Jlpobu 6 Basunone, Ecunme, Pume. Omxpoimue decamuunwvix Opobdeu. CmapuHnuvle
cucmemul mep. Jlecamuynvle Opoou u mempuyeckas cucmema mep. JI. Maenuyxuil.
Cooepircanue Kypca mamemamuxu ¢ 7-9 Kknaccax

Auredpa

Yucaa

PauuonanbHbIe ynciIa

MHox€ecTBO pallMoHaNBHBIX ynced. CpaBHEHHE pallMOHAIBHBIX yKcen. JleficTBus ¢
panMoHaIbHBIMU YUCIaMU. [Ipedcmasnenue payuoraibHo20 Yucia 0ecimuiHol 0poosio.

HppauunonajbHble Yucaa

[lonsiTHe nppanoHanbHOTO YKcia. Paco3HaBanue uppanroHaibHbIX yucen. [IpumMepsr

J0Ka3aTenbcTB B anredpe. MppannoHanbHOCTH 4McIa \/é . IlpumeHnenne B reoMmeTpuu.
Cpasnenue uppayuonansHuix uucen. Muodicecmeo OelcmeumenbHbix Yucel.

ToxnecTBeHHBIE IPe0Opa30BaHUA

YuciioBble 1 OyKBEHHbIE BbIPAKEHUS

BeIpaxxeHue ¢ nepeMeHHOW. 3HaueHHe BeIpaxkeHus. [101cTaHOBKaA BBIPAKEHHUI BMECTO
IIEPEMEHHBIX.

Leibie BbIpaKeHUs



CreneHb ¢ HaTypalbHBIM TOKa3aTeleM U ee cBoicTBa. [IpeoOpa3zoBaHus BBIpAXKEHUH,
COJIep>KalliX CTENEeHH C HATypaJIbHBIM IOKa3aTeeM.

OpmnouneH, MHorousjeH. JlecTBHs ¢ OJHOWIEHAMHM W MHOTOWICHaMH (CIIOXKEHUE,
BBIYMTaHUE, YMHOKEHUE). DOPMYJIIbI COKPAILIEHHOTO0 YMHOXEHUS: pa3HOCTh KBaAPaTOB, KBAApAT
CYMMBI B pa3HOCTH. Pa3noskeHrne MHOTOUYJICHa HA MHOXUTEIIN: BEIHECEHHUE OOIIETO MHOXKHUTEIS
32 CKOOKH, epynnupoexa, npumeHeHue @opmyn COKpaweHHo2o0 YmHoodcenus. Keadpammuuvlii
mpexujieH, pasiodiceHue KeaopamHo20 mpexuieHa Ha MHOICUMeu.

JApoOHo-panMoHaIbHbIE BHIPAKEHUS

Crenenp ¢ nenbiM mokaszareneMm. [IpeoOpazoBanue IpOOHO-TMHEWHBIX BBIPAKCHHIA:
CIIO’KEHHE, YMHOXKEHHeE, AeTeHne. Aneebpauieckas Opoos. /Jonycmumvle 3HAYEHUS NEPEMEHHBIX
B OpoOHO-payuoHanvhuix evipadcenusx. Cokpawerue anceopauueckux Opodei. I[lpusedenue
aneebpauveckux Opodei k odbwemy 3Hamenameno. [leucmsus ¢ anreedpauyeckumu Opoosamu:
Cll0JiCe e, 8blYUMAaHUe, YMHOJCEeHUe, OeleHUe, 8036e0eHIUe 8 CIENEeHb.

IIpeobpazosanue svipadicenuil, COOEPAHCAUUX 3HAK MOOYIIA.

KBaaparHbie KopHUI

Apudmerndeckuii KBaapaTHbIH KopeHb. IIpeoOpa3oBaHue BBIpaXCHHH, COJEpIKAIIUX
KBaJpaTHbIC KOPHU: YMHOKEHUE, JCICHHE, BBIHECEHNE MHOXKHUTENS U3-T10]] 3HAaKa KOPHSI,
8HeceHUue MHOJCUmeJisi N0O 3HAK KOPHAL.

YpaBHeHus u

HepaBeHcTBa PaBeHcTBa

YucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX paBEHCTB. PaBEHCTBO ¢ mepeMEeHHOM.

YpaBHeHust

[TonsiTve ypaBHEHUs U KOpHA ypaBHEHUs. [Ipedcmagnenue o pagHocuibHOCmU
ypasnenuii. Obracms onpeodenenus ypasrerus (001acms 0ONYCMUMbIX 3HAYeHUL NepeMeHHOl).

JInHeiliHOe ypaBHeHHE U €r0 KOPHHU

Pemenue nuneitHbIX ypaBHeHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHel TUHeliH020 ypasHenus.. Pewlenue TunelinbiX YpasHeHuli ¢ napamempom.

KBajgpaTHoe ypaBHeHMe U €10 KOPHU

KBagparuele ypaBHeHus. Hemnonsnsle kBagpaTHble  ypaBHEHUSA. JMCKPUMHHAHT
KBaJpaTHOro ypaBHeHHs. DopMysa KOpHEW KBaJApaTHOIrO ypaBHeHus. Teopema Buema.
Teopema, obpammuas meopeme Buema. Pelenue KBaJpaTHBIX YypaBHEHUI:MCIOJIb30BaHUE
dbopMyIBl UIS  HAXOXKICHUS KOpPHEH, epagpuueckuti Memoo peuwileHus, pasiodiceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UCnoavbsoeanuem meopemvl Buema. Konuuecmeo ropHeii
K8AOpAmMHO20 YPAGHEHUs 8 3A8UCUMOCIU OM €20 OucKkpumurnanma. bukeadpammuvie ypasnenus.
VYpaenenus, ceooumvle k nunetinvim u keaopamuwvim. Keaopammuovie ypasnenus c napamempom.

JApoOHO-panMoHaIbHbIE YPABHEHUS

Pemenne npoctedmmx qpoOHO-TUHEUHBIX YpaBHEHUHN. Peuenue OpooHo-payuoHaibHbIX
VPABHEHUI.

Memoowi pewienus ypasHenuii: Memoobl pagHOCUILHBIX NPEoObPA308aHUL, MEMOO 3AMeHbl
nepemeHnHou, epaguueckuii memoo. Hcnonvzosanue ceoiicme ()yHKyuil npu peueHuu ypasHeHull.

IIpocmetiuue uppayuonanvHvle ypasneHus 6uoa / ¥ x=a, / f\L = / gx. ﬁ

Cucrembl ypaBHeHU

YpaBHeHHEe ¢ ABYMs IEepeMEHHBIMU. JIMHEMHOE ypaBHEHHE C JABYMsI NEPEMEHHBIMM.
Ipamas kax epaghuueckas unmepnpemayus IUHENUHO20 YPAGHEHUS C O8YMs NEPEeMEHHbIMU.

[TonsTue cucremsl ypaBHeHUN. Perienue cuctemsl ypaBHEHUMN.

MeTopl penieHust CUCTEM JIMHEHHBIX YpaBHEHUN C IBYMSI IEPEMEHHBIMU: epaghuyeckuii
Memoo, Memoo CLOHCEHUs, METO]I IOICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

Yucnoseie HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPABEHCTB. [IpoBepka cipaBeiInBOCTH
HEpPABEHCTB MPH 3aJaHHBIX 3HAUCHUSAX [TEPEMEHHBIX.



HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHcTBa. Ooiacms onpeodenenus
HepaseHcmaa (001acmb 0ONYCMUMBLX 3HAYEHUL NePEeMEHHOLL).

Pemienue muHEeMHBIX HEPABEHCTB.

Ksaopammnoe mnepasencmeéo u e2o pewenus. Pewenue KeaOpamuvix HepABEHCME:
UCNoIbL3068aHUe CBOUICME U 2paPuKa KeaopamudHou QYHKYuu, mMemoo UuHmepsanos. 3anuco
peuleHus KeaopamHno2o HepaseHcmaa.

Pewenue yenvix u 0pobHO-payuoHaNbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

CucreMbl HEPABEHCTB

CucrtemMbl HEpaBEHCTB C OJHON NepeMeHHOW. PelieHne cucrteM HEpPaBEHCTB C OJHOM
MEPEMEHHON: JUHEWHBIX, KéaopamHuix. W300pakeHHe pEIIeHUsT CHCTEMbl HEpPaBEHCTB Ha
YHCIIOBOM MPSAMOM. 3aMKCh PelIeHUs] CUCTEMbI HEPaBEHCTB.

DOYyHKIUH

IMousiTne GyHKIUM

JlekapToBbl  KOOpAMHATBI HA IUIOCKOCTH. DOpMUpOBaHHWE MPEICTaBICHUNA O
METanpeIMETHOM MOHATUU «KOOpAuHAThl». CrnocoObl 3anaHus (YHKIUN: aHATUTHYECKUH,
rpadudeckuid, Tabimunbiii. I'padux dynakuuu. [Ipumepsl GyHKIMHA, MOTyYaeMbIX B Ipoliecce
UCCIIEIOBaHMS Pa3IMYHbIX PEAIbHBIX MTPOLIECCOB U PEIIeHU 3a/1a4. 3HaueHrne (YHKIUU B TOUKE.
CpoiictBa ¢yHKIUI: 001acTh OMNpENENICHUs, MHOKECTBO 3HAUYEHUN, HYJIH, NPOMEXKYTKU
3HAKOTIOCTOSIHCTBA,  YeMmHOCMb/HeuemHocmy,  TPOMEXYTKH  BO3pacTaHUs U yObIBaHWS,
HauOoJblllee U HauMeHblee 3HaueHus. Mcenenopanue GyHKIuU 1o ee rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JInHeiiHasa pyHKUIUsA

CpoiictBa u Tpaduk JWHEHHON (yHKIUH. VYTI0BOH KOIPOUIMEHT MNPSIMOIA.
Pacrnonosxxenne rpaduka TMHEHHON (YHKIMH B 3aBUCHMOCTH OT €€ YIJI0BOr0 KO3 (UIIMEHTa U
cB0OOAHOrO uneHa. Haxooicoenue koa¢hhuyuenmos nunetinot GyHKkyuy no 3a0aHHbIM YCI0BUAM:
NpOXodcOeHUe NPIMoll yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOeHUEe NPAMOU
yepes OAHHYI0 MOYKY U NAPALLENbHOU OAHHOU NPAMOLL.

KBaaparnunas pyHkuus

CpoiictBa u Tpaduk KBaapatuyHod (yHkuuu (mapadomna). [locmpoenue epaghuxa
Kéaopamuynou @yHkyuu no mouxkam. HaxoxaeHue Hylneld KBaJpaTHUYHON (QYHKIUH,
MHOJCECMBA 3HAYEHULL, NPOMENCYMKOB 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMIU.

OOpaTHasi NPONOPUHOHATBHOCTD
k

CpoiicTBa QyHKIMU Yy = ¥ x. ['unepbomna.
I'pagpuku ¢ynxuyuir. [lpeoopazosanue epaguxa hynkyuu  y="1(x)  ona nocmpoenus
epaguxos gyuxyuti euoay =af (kx +b ) +c .

k — =
V- N,y =%y = X

IMocnenoBaTeILHOCTH M POTPECCHH

YucnoBass  mocienoBaTeNbHOCTb.  [IpuMepbl  YHMCIOBBIX  MOCIEAOBATEIBHOCTEH.
beckoneunble mocnenoBaTeNbHOCTA. ApHdMeTHYecKas TMporpeccuss W ee  CBOICTBa.
I'eomerpuueckas mporpeccus. Dopmyra obweeo uneHa u cymmvl N NEepevIX UleHO8
apughmemuueckoui u ceomempuueckou npoepeccuti. Cxo0aumasncs 2eomempuieckas npoepeccusl.

Pelenue TekcTOBLIX 33124

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUSA

Pemenne TekCcTOBBIX 3a/1a4 apupMETHUECKUM criocoboM. Mcmonb30Banne TaOIHIl, CXEM,
YyepTexen, APYruxX CPeACTB MPEACTABICHUS IaHHBIX MPU PEIICHUH 3aauH.

3agaun HA ABUKEHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CUTYyallul B3aHMHOTO PACTOJIOKEHUSI 0OBbEKTOB MPU UX JIBIKEHUH,
COOTHOIIIEHUSI 00HEMOB BHITIONHSAEMBIX Pa0OT MPH COBMECTHOU paboTe.

3agaum Ha YACTH, 10JIM, NIPOLEHTHI

I'paghuxu pynxkyuii y = a +



Pemenue 3amau Ha HaxOXKJEHHE YacTU YMCIIa U YMCia Mo ero yactu. Pemienue 3amay Ha
MPOLEHTHI U Aoiu. [IpuMenenre nponopiuil Npu petieHny 3a1ay.

Jlornyeckue 3agauu

Pemenue noruueckux 3anau. Pewenue no2uueckux 3a0au ¢ nOMowbio epagos, mabauy.

OcHOBHBbIE MeTO/IbI pellleHUsI TEKCTOBBIX 3a1a4: apudMeTHuecKuii, anredpandecKkuii,
nepebop BapuaHTOB. [lepguyHble npedcmasieHus o0 Opyeux Memooax peuleHus 3a0au
(ceomempuueckue u epaguieckue memoosl).

CraTuCcTHKA M TeopHs BePOSITHOCTEH

Crarucruka

Tabnuunoe u rpaduueckoe IMpeAcTaBiICHHE MJaHHBIX, CTOJNOYAThlE W KPYroBbIC
auarpammbl, Trpaduky, NpUMEHEHHE AuarpaMM U TpauKoB IJii ONHCAHUS 3aBUCUMOCTEN
peabHbIX BEJIMYHMH, UW3BJICYEHHE HHPOpMAIMK U3 TabmuL, [AdarpaMM W TpadUKOB.
OnucarenpHble CTATUCTHMYECKHE MOKAa3aTEeNM YHCIOBBIX HAOOpPOB: cpeaHee apupMeTHUECKOe,
Meouana, HauOoIbllee ¥ HaMMEHbIIee 3HaYeHHs. Mepbl pacceuBaHUs: pa3Max, oucnepcus u
cmanoapmHoe OmxJIOHeHue.

CrnyuaiiHast M3MEHUMBOCTb. VI3MEHUMBOCTH IpU H3MEpPEHUsX. Pewaowue npasuia.
3axonomepHocmu 8 USMEHUUBBIX BENIUUUHAX.

Cayuaiinble coObITHS

CrnyualiHble ONBITHI (PKCIIEPUMEHTHI), AJIEMEHTApHbIE CllydallHble COOBITUS (MCXOJBbI).
BepositHocTi  snemeHTapHbIX  coObITMH. CoOOBITHMST B CIyYalHBIX OKCHEPUMEHTaX H
OJIaroNpHUATCTBYIONINE dJIEMEHTAPHBIC COOBITHS. BeposTHOCTH ciiydallHBIX cOOBITHI. OTBITHI ¢
PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMU COOBITUSIMU. Kilaccmueckue BEpOSITHOCTHBIE OIBITHI C
WCIIOJIb30BAHUEM MOHET, KyOUKOB. [Ipedcmasnenue codvimuii ¢ nomowwto ouazpamm Jiepa.
IIpomusononoocuvie codvimus, obOveounenue u nepeceyerue coowvimui. Ilpasuno crodcenus
seposmuocmeti. Ciyuatinwlil blo0op. Ilpedcmasnenue sxcnepumenma 8 gude oepesa.
Hezasucumvie  cobvimus. Ymnooicenue  eepoamuocmeti  Hezasucumvix  CoObIMUIL.
Ilocnedoosamenvuvie nezagucumvie ucnvimanus. llpencTaBieHne 0 HE3aBUCUMBIX COOBITHUSX B
KU3ZHHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuooicenus, nepecmano6xu, @akmopuan uucna. Couyemanus U HUCIO
couemanuti. Dopmyna uucia covemanuui. Tpeyeonvrux Ilackans. Onvimsl ¢ 60ILWUM YUCTIOM
PABHOBO3MOIICHBIX  INeMEHMAPHBIX cobbimuil. Bvluucnenue eepoamuocmeti 6 Onvlmax c
npumeHenuem KomMouHamopuvlx —gopmyn. Hcneimanus bBepnynnu.  Ycenex u  meyoaua.
Beposmuocmu cobvimuti 6 cepuu ucnvimanuti bepuynnu.

Cnyuaiinvle éenuqunsl

3nakomcmeo co CAYHAUHbIMU BEIUNUHAMU HA NPUMEPAX KOHEYHBIX OUCKPEMHbIX
cayyaunsix genudut. Pacnpedenenue eeposmuocmeii. Mamemamuuecxoe osxcuoanue. Ceoticmsa
Mamemamuyecko2o oxcuoanus. [lonamue o 3akone 6onvuux yucen. Msmepenue eeposmuocmeil.
Ilpumenenue 3axkona O6o0MbWIUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUl,
obecneuenuu 6e30nacHOCMuU HACeNeHUsl 8 YPe3BbIUALIHbIX CUMYAYUSIX.

I'eomerpus

I'eomeTrpuueckue purypsoi

Durypsl B reoMeTPHH M B OKPYKaK0IIeM MUpe

['eomerpuueckas purypa. @opMupoBaHre IPEICTaBICHUNA O METAIPEIMETHOM MTOHATHH
«purypay.

Touka, TUHUA, OTPE3OK, MpsAMasd, JIy4, JOMaHas, INIOCKOCTb, yToJl, OucceKTpuca yria u ee
CBOMCTBa, BU/IbI YTJIOB, MHOTOYTOJILHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LleHTpanbHas cHMMETpHsI T€OMETPHUYECKHUX
buryp.

MHOroyroJibHuKHu

MHOroyrojasHHK, €ro 3JEMEHTHI U €0 CBOMCTBA. PacriozHaBaHNE HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. Buinykivle u Hegulnykivie MHO20y20 bHuKY. Il paBUIIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbauku. BeicoTa, MeamnaHa, OucceKTpuca, CpenHss IUHUS TPEYrojbHUKA.
PaBHOOeIpeHHBIN TPEYroJbHUK, €r0 CBOMCTBA M MpPHU3HAKU. PaBHOCTOPOHHHM TPEyrOJIbHUK.



[IpssMoyronbHBINA,  OCTPOYTOJbHBIA, TYHNOYrOJbHBIA  TPEYrOJIbHUKWA. DBHemHue  yribl
TpeyroibHuKa. HepaBeHCTBO TpeyroyibHUKA.

YerpipexyronpHuku. llapannenorpamMm, pom0, OpSIMOYToJbHUK, KBaJpar, Tpamnenus,
paBHOOepeHHas Tpaneuus. CBOMCTBA U MPU3HAKH MapajuienorpaMma, pom0a, npsiMoyrojbHHKa,
KBaJpara.

OKpyXHOCTb, KPyT

OKpy»XHOCTb, KpPYI, MX DJJIEMEHTbl W CBOMCTBA; LIEHTPAJIbHbIE M BIHCAHHBIC YIJIbIL.
KacarenbHast u cexywjas K OKpYKHOCTH, UX cgouicmea. BnimcaHHble U ONKMCAaHHBIE OKPYKHOCTU
JUISl TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPAGULbHBIX MHO20)201bHUKOS.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIe TeJa)

Mmnozcoepannuk u e2o snemenmoul. Haseanus mno20epannukos ¢ pasuvlM noI0AICEHUEM U
Konuuecmeom epareti. 1lepBudHbIE NpEACTaBIEHUS O MUpPaMUJE, Napajulejienunene, npusMe,
cdepe, mape, HIUIUHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIIUX CBONCTBAX.

OTHOmIEeHUS

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [Ipu3HaKu paBeHCTBA TPEYTOJbHUKOB.

IMapajuielbHOCTH NPSIMBIX

[Ipu3Haku ¥ CBOWCTBA MapajICNbHBIX NPIMBIX. Akcuoma napannervhocmu Eexnuoa.
Teopema @aneca.

IlepnenaukyasipHbIe NpsIMble

[Tpsimoii  yron. Ilepnenaukynsp k npsmoil. Haknonnas, npoexuusa. CepenuHHBIN
MEePHEeHIUKYIAp K oTpe3Ky. Ceolicmea u npusHaKu nepneHOUKyJIApHOCIU.

Iloooobue

Ilponopyuonanvuvie ompesxu, nodobue ¢gueyp. Ilooobnvie mpeyzonvuuxu. Illpuznaxu
noooous.

B3anMHoe pacnosiokeHue psiMOii U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.

N3mepenus u BoIYncIeHUS

Beanunnbl

Ilonsatne BennuuHbl. J[lnmHa. W3mepenue pnuHbl. EavHUIBI U3MEpEHUs JIUHBL.
Benuuuna yria. ['pagycnas mepa yria.

[lonsTe o mom@aau MJIOCKOW (UIypbl U ee cBoilicTBax. M3mepeHue IIiomaaeH.
Enununel usmepeHus miomaim.

[TpencraBinenue o6 o6beme u ero cpoiictBax. M3mepenue oobema. Equnuibl nusmepenus
00BEMOB.

N3mepenus u BbIYMCICHUS

HNHCTpyMEHTBI 111 U3MEPEHUM M MOCTPOCHUM; U3MEPEHUE U BBIYHMCIICHHE YIJIOB, JUIMH
(paccroanuii), miomaneil. TpuroHomerpuueckue (GyHKUHUHA OCTPOro yrja B HPSIMOYTOJIBHOM
TpEeyrojabHUKe Ipuconomempuueckue @yHkyuu myno2o yena. BplUUCIEHHE BJIEMEHTOB
TPEYTrOJIBHUKOB C HCIIOJIb30BAHMEM TPUTOHOMETPUYECKHX COOTHOWEHUH. DopMylibl muiomaaun
TpEeyrojbHUKa, MapajuleJorpaMma M €ro 4acTHBIX BHUAOB, (OpPMYNbl UIMHBI OKPYXHOCTH U
momaau kpyra. CpaBHeHue U BeiuucieHue miomasnaei. Teopema [ludaropa. Teopema cunycos.
Teopema kocunycoa.

Paccrosinus

Pacctosnue Mexnay Toukamu. PaccTosiHHe OT TOYKH 10 OpAMOUN. Paccmosinue medncoy
Queypamu.

I'eomeTpuyeckue NoCTpoeHUst

I'eomeTprueckue MOCTPOSHUS IS WILTIOCTPALIMHM CBOMCTB T€OMETPHUYECKUX (QUTYP.

WNHcTpyMEHTBI AJ1 IOCTPOEHUI: IUPKYJIb, IMHENKA, YTOJIbHUK. [Ipocmeriwiue
noCcmpoenus YupKyiem U JUHetKol. nocmpoenue OUcCceKkmpucsl y2id, NepneHOUKyIapa K
npAMOU, yend, pagHo2o OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MpeM CIMOPOHAM, 08VM CIHIOPOHAM U Y2y MeNCOY HUMU,
CMOpoHe U 08YM NPUNEHCAUUM K Hell YeTaM.

enenue ompeska 6 0GHHOM OMHOUIEHUU.

I'eomeTpuueckune npeodpa3oBaHus



IIpeoOpa3zoBanus

[TonsitTue  mpeoOpa3zoBanus.  IlpencraBienne O ~ MeTanpeAMETHOM  MOHSITHH
«tpeobpazoBanue». [looobue.

JABukenust

OceBast U IEHTpaJbHAsE CUMMETPHS, HOBOPOM U NApaienbHbli nepenoc. Kombunayuu
OBUIICEHUTI HA NIIOCKOCMU U UX CBOLICMEA.

BekTopbl M KOOPANMHATHI HA MJIOCKOCTH

BekTopsl

[TonsiTie BekTOpa, NEHCTBUS HAJ BEKTOpPaMH, WCIIOIH30BAHHE BEKTOPOB B (UBHKE,
PAas3nodicenue 6eKmopa Ha cCocCmasaaiouue, CKauiapHoe npousseoenue.

Koopaunarsi

OcCHOBHbIE TOHSTHS, KOOPOUHAMbL 6EKMOpA, pPACCMOAHUE  MeHCOY  MOUKAMU.
Koopounamet cepedunvt ompeska. Ypasuenus gueyp.

Ilpumenenue 6exkmopos u KoopouHam Ol peuweHUs: NPOCMeUwUx 2eoMempuyecKux
3a0au.

HcTopusi MaTeMaTUKHU

Bosnuknoeenue mamemamuku kax Hayku, smanvl ee pazeumus. Ocnoeuvie pazoenvl
Mamemamuxu. Bvlioarowuecs mamemamuxu u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv mnoocecmea npocmuix uucen. Yucna u onunsvt ompesrkos. Payuonanvhvle
yucna. Ilompebrnocms 6 uppayuonanvusix yucnax. Lllxona Iugacopa

3apoorcoenue ancebpvi 6 Hedpax apupmemuru. An-Xopesmu. Poowcoenue OykeeHHou
cumsonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o Haxoxcoenuu ¢opmyn Kopuetl
aneebpauveckux ypasHenuil cmeneneti, bonvuux yemvipex. H. Tapmanwvs, [oc. Kapoano, H.X.
Abens, 3. I'anya.

lloaenenue memooa koopouHam, no380NAOULE20 NEPEBOOUMb ceoMempuyecKue 00beKnmbl
Ha A3biK aneeopul. Ilosenenue epaguxos gyuxyuii. P. Jexapm, I1. @epma. [Ipumepvl paznuunsix
cucmem KOOpoOuHam.

3aoaua Jleonapoo Ilusanckozo (Qubonauuu) o kporukax, yucia Pubonauyu. 3adaua o
waxmamuotu oocke. CxXo0UMOCmb 2e0Mempuieckoll npocpeccuu.

Hcmoku meopuu geposmuocmel: cmpaxogoe oeno, azapmuvle uepvl. 11, Depma,
b.Ilackans, A. bepnynnu, A.H.Konmozopos.

Om 3emnedenusn xk eeomempuu. Ilugpazop u ezo wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npasunrvhvlx MHO20Yy20bHUK08. Tpuccekyua yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. Ucmopus yucna m. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

l'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUPQ.

Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcaeop, Spamocgher u Apucmapx o
pasmepax Jlynot, 3emnu u Connya. Paccmosanus om 3emnu 0o Jlynust u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu: J1. Junep. H-U. Jlobauesckuii,
11.J1.Hebviwes, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuyeckux u HAGUAYKUX
Hayk, pazeumue poccutickoeo ¢noma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenoviuu.



3. TemaTnuyeckoe MJIAHMPOBAHME MATEMATHKA S5 KJI1acC

Ne Tema ypoka Koua-Bo
m\n 4acoB
Pazoen 1: Hamypanvnvle uucaa u wikanwl - 15
1. O603HaueHNE HATYpPATbHBIX YHCET 3
2. Otpesok. [{nmunHa orpeska. TpeyroabHUK 3
3. [Tnockocts. [Ipsmas. Jlyd. 2
4. [Ikanxsl 1 KOOPAUHATHI 3
5. Menb1ie uiam Oosbiie 3
6. KonTtponbnas pabora Ne Ino teme "HarypanbpHblie uncia u 1
1IKasbl"
Paszoen 2: Cnoocenue u goluumanue Hamypanohvix yucen - 21 y
7 Crno’xeHue HaTypaJbHBIX YHCEN U €ro CBOICTBa 5
8 Brruntanue HaTypaibHBIX YUCEI 4
9 Kontponbnast pabora Ne 2 o teme: Crio)keHHE M BBIYUTAHUE 1
HATYPaJIbHBIX YUCEIl
10 UncoBble U OyKBEHHBIC BBIPAKCHHUS 3
11 bykBeHHas 3anuch CBONCTB CIIOKEHUS U BEIYUTAHUS 3
12 YpaBHeHHE 4
13 Kontponbnas pabdota Ne 3 mo teme "HucnoBbie U OyKBEHHbIE 1
BbIpaKeHUs"
Pazoen 3: Ymnoowcenue u oenenue namypanonuix yucen - 27 u
14 YMHOKEHHE HAaTypaJIbHBIX YHCEI M €r0 CBOMCTBA. 5
15 Henenue. 7
16 JleneHue ¢ ocTaTKOM. 3
17 KonTponbnas pabota Ne 4 o reme "YMHOXKEHUE U JAeTIEHUE 1
HATypaJbHbIX yucen"
18 VYipouieHue BbIpakeHU N 5)
19 [TopsiToK BBIMOTHEHUS ACHCTBUI 3
20 Crenens uncna KBaapar u ky0 uucna. 2
21 KontponbHas pabora Ne 5 o teme: "YnporieHue BopakeHuil" 1
Pazoen 4: Inowaou u obemor - 12 u
22, Dopmyisl 2
23 [Tnomans. @opMyia muomaay NpsIiMOYyroJibHUKA 2
24 EauHunel usmepeHus miomanei. 3
25 [IpsAMOYTOIBHBIN NapasuIeIenIIe 1
26 O6Bembl. O0BEM TPSIMOYTOJIBHOTO MMapasuiesenuIiea 3
27 Kontponbnas padota Ne 6 mo teme: "[Inomanu u oobembr" 1
Paszoen 5: Obviknosennvie opobu - 23 y
28 OKpy>KHOCTb U KpYyT 2
29. Jonu. OObIKHOBEHHBIE APOOH. 4
30 CpaBHeHue npobeit 3
31 ITpaBuibHbBIE U HEpaBUIIbHBIE APOOH 2
32 KonTponbraas padota Ne 7 mo teme: "OOBIKHOBEHHBIE TpoOH" 1
33 CrnoxeHre ¥ BRIYMUTAHHUE APOOCH ¢ OTMHAKOBBIMH 3
3HAMEHATEISIMH.
34 Jlenenue u 1poou 2
35 CwmemnianHbie yucia 2
36 CroxeHue ¥ BBIYUTAHUE CMEIIAHHBIX YHCeTT 3




37 Kontponbnas pabora Ne 8 mo teme "CrnoxeHre U BBIYUTaHUE 1
npo0eil ¢ OIMHAKOBBEIMU 3HAMEHATEIsIMU"

Paszoen 6: Jlecamuunvie Opoou. CnodiceHue u sbluumanue 0ecimuyHulx opoobei - 13 y

38 JecsaTryHas 3anmuch APOOHBIX YHUCEI. 2
39 CpaBHEHHUE IECATHYHBIX IpooOei 3
40 CiokeHHUe ¥ BBIYUTAHUE JIECATUYHBIX Tpo0ei 5
41 [TpubnmxeHHble 3HAUCHUST YUCEN, OKPYTJICHUE YUCET. 2
42 Kontponsnast padora Ne 9 mo teme "Jlecstudansie 1poou. 1

CriokeHue M BBIUMTAHUE JECATUYHBIX qpoOei"

Pazoen 7: Ymnooicenue u oenenue decsamuunwix opooeti - 26 u

43 YMHOXEHHE AeCATHUHBIX IpoOel Ha HATypaJbHbBIE YUCIIa 3
44 Jlenenue necaTHYHBIX ApoOEH HA HATypaJbHBIC YHCIIA. 5
45 Kontponbnas s pabota Ne 10 mo teme "YMHOXKEHHE U JIeTICHUE 1

JeCATUYHBIX Apo0eil Ha HaTypallbHbIC YHCIIA.

46 YMHOKEHUE AeCATUIHBIX Ipo0ei 5
47 Jlenenue Ha ECATUYHYIO JpOOb 7
48 Cpennee apudmernueckoe 4
49 Kontponbnas padora Ne 11 mo teme "YMHOXKEHUE U JIeNEeHUE 1

JECATUYHBIX apodei”

Pazoen 8: Uncmpymenmer ons evruucienuti u usmeperuti - 17 4

50 MuKpOKaIbKyISITOP 2
51 [IponeHTHI 5
52 Kontponbnas padora Ne 12 o reme "IIponeHTs" 1
53 VYron. [IpsmMoii u pa3BepHyThIN yros. YepTeKHbIM TPEYroJbHUK. 3
54 Wzmepenue yrnos. TpancnopTup. 3
55 Kpyrossie quarpamMmsl 2
56 Konrtponbnas pabota Nel3 no teme "MHCTpyMEHTHI JUIs 1

BBIYHCIICHUI 1 U3MEpeHUit".

Pazoen 9: Hmozcosoe nosmopenue kypca mamemamuxu 5 knacca. - 16 y
57 HatypasibHble uncia 1 mKaisl. 1
58 CrnosxeHue ¥ BBIYMTaHUE HATypaJIbHbIX YHCEl 2
59 YMHOXEHUE U JeJICHHE Ha HaTypaJIbHOE YHCIIO 2
60 [Tnomanu 1 00BEMBI 1
61 OOBIKHOBEHHBIE TPOOH. 3
62 Jlecsatuanbie 1poOu 3
63 [IpoueHTsl 1
64 HTorosast KOHTpOJIbHAsA paboTa 2
65 AHamM3 KOHTPOJIHHON pabOTHI 1

HUroro: 170 4.




TemMaTnuyeckoe INIIAHNPOBAHHE MaTeMaTHKAa 6 Kjacc

Ne Tema ypoka Koxa-Bo
n/n 4acoB
Pazoen 1: Jlenumocmo uucen. - 20 u
1 Jlenutenu u KpaTHbIS 3
2 [Tpusnaku nenmumoct Ha 10, Ha 5 1 Ha 2 3
3 [Tpu3naku aenumocTy Ha 3 1 Ha 9. 2
4. [IpocThie 1 cocTaBHbIE YnCa 2
5 PasnoxeHne Ha MPOCThIE MHOKHUTEIH. 2
6 HauGonpmmii o0muit nenutens. BzauMHO mpocThie yncia 3
7. Hawnmenbimiee o01iee kpaTHoe 4
8. KonTponsHas padora Ne 1"Jlemumocts uncen" 1
Paszoen 2: Cnoocenue u goluumanue opodeil ¢ pasHvimu 3HameHamensimu - 22 y
1. OCHOBHOE CBOMCTBO JIpOOH. 2
2. Coxkparienue apobeit 3
3. [IpuBenenue nqpobeit k 001meMy 3HaMEeHATEIIO. 3
4. CpaBHeHue, CII0’KEHUE U BBIYMTaHUE APoOe ¢ pa3HbIMU 6
3HAMCHATEIISIMH.
5. Kontponbnas padora Ne 2 "CrnoxeHue v BEIUUTAHUE IpOOEi C 1
pa3HbIMH 3HaMeHaTeIsIMu "
6. CrnoxeHre ¥ BBIMUTAHUE CMEIIAHHBIX YHCEIT. 6
7. Kontponbnas padora Ne 3 mo teme "CiioKeHHE U BBIYUTaHUE 1
CMEIIaHHBIX yucen"
Pazoen 3: Ymnooicenue u denenue oovikHosennvlx Opobdeii - 32 u
1. YMHOKEHHE APOOCH. 4
2. Haxosxnenue npobu ot uncia 4
3. CamocrosTenpHas padora 1mo reMe "YMHOKEHHE IPO0ei. 1
Haxoxnenue apodu ot ymncna"
4. [TpumeHeHue pacrpeIeTuTENIbHOTO CBOMCTBA YMHOXKEHHS 5
5. Kontponbnas padota Ne 4 o teme "YMHOKEHHE 1
OOBIKHOBEHHBIX JIpo0eit "
6. B3aumHO oOpaTHBIC YHCTA. 2
7. Henenue. 5
8. KontponbHas padora Ne 5 mo teme "Jlenenne 0ObIKHOBEHHBIX 1
npobeit”
9. Haxoxxnenue uucmia mo ero gpodu 5
10. JpoOHBbIe BBIpaskeHUs 3
11. KonTponbHas padora Ne 6 o reme "YMHOXKEHUE U IeTIEHUE 1
OOBIKHOBEHHBIX JIpo0eit"
Pa3zoen 4: Omuowenus u nponopyuu. - 19 y
1. OTtHo1eHUs 5
2. [Tponopumn. 3
3. [Ipsimas 1 oOpaTHas MPOMOPIIMOHATHLHBIC 3aBUCUMOCTH 3
4. KonTtponbHas padora Ne 7 no reme "OTHOIIEHUS U 1
nponopuun”
5. Macmra6. 2
6. JlTiHA OKPY>KHOCTH | IIIOMIAIb KpyTa 2




[Tap

o

KonTtponsHas padota Ne 8 o treme "OTHOIIEHUS U
nponopuu"

[

Pasoen 5: Ionosxcumenvhvle u ompuyamenvhvle yucia - 13 4

Koopaunartsl Ha npsimoit

[IpoTrBOMOJIOKHBIE YUCTA

Monyinb uncia

CpaBHeHue uncen

H3MeHeHne BETMYHH

SR EI I N

KonTtponbHas padora Ne 9 "TlonoKuTeNbHbBIE U
OoTpHUlATeNbHbIC ynca'

RPINDWINIDN W

Pazoen 6: Croocenue u eviuumanue noiodcumenibHbix u ompuyamelbHblx

yucen - 11y

1.

CJ105K€HME YK CEN C MOMOIIbI0 KOOPJUHATHON MPsIMOI

2

CroxeHue OTpuIaTeIbHBIX YUCE

CrnokeHune grcen ¢ Pa3sHbIMH 3HAKaAaMHU

Brruuranue

g iwimn

Kontposbnas padota Ne 10 "CnoxxeHre 1 BEIYUTAaHUE
MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX YUCeN"

RPW Wi

Paszoen

7: YmHooicenue u oenenue nonojicumenbHulx U OmpuyameibHulx uucen - 12 4

=

VYMHOXKEHNE

3

JleneHnue

PanunonanpHbIe Uncia

Blon

CBolicTBa ACMCTBUI C pallMOHATILHBIMUA YHUCIAMHU

3
2
3

o

KonTponbhas padora Ne 11 "YMHOKeHUE U 1eTeHHe
panroHaIbHBIX YKcen"

Pazoen 8: Pewenue ypasuenuii - 15 u

PackpeiTre ckob6ok

Koaddumuent

TTonoGHbIE cllaracMble

Pemienue ypaBHeHMi

SR I

KonTponbnas padora Ne 12 o reme "Pemienue ypaBHeHuit"

RlO1Www

Pa3zoen 9: Koopounamei na nnockocmu - 13 u

[IeprieH UKy pHBIE IPSIMBIE

[TapannensHble npsMble

KOOpI[I/IHaTHaH IIJIOCKOCTb

Cronbyarble TuarpaMmsl

['paduku

SHECHEI R I

KonTponbnas padora Ne 13 o treme "KoopaunaTs! Ha
IJIOCKOCTH"

RPIWINWINIDN

Pazoen 10: Hmoeosoe pewenue 3a0ay - 13 y

HeiicTBus ¢ qpo0smu

CrnokeHHe ¥ BBIUMTAHHUE YUCET C Pa3HbIMU 3HAKaMH

VYMHOXKEHHE U ICICHUE YHCEN C Pa3HbIMU 3HAKaAMH

Pemenne ypaBHeHM

KOOp,Z[I/IHaTBI Ha IJIOCKOCTH

HtoroBast kKoHTpoJIbHAs paboTa

N o~ w e

HOBTOpeHI/IC. Pemenue 3agau

HUTOI'O:

SIWIFIFLINDN NN

_
-
2




TemaTtnyeckoe nnaHupoBaHMe matematvka 7 Knacc
Bnok anrebpa

Ne Kon-Bo
n\n [SEEERES yacoB
Pasden 1: BoipaxeHusi, moxdecmea, ypasHeHUs - 22 4
1. Yuncnosble BblpaXXeHns 1
2. BblpaxkeHusi C nepeMeHHbIMA 1
3. CpaBHeHne 3Ha4YeHui BbIpaXeHum 2
4, CaolicTBa AeWCTBUIN Ha Ynmcnamm 1
5. BxogHoe TectnpoBaHue 1
ToxpgecTBa. ToxaecTBeHHblE Npeobpa3oBaHns
6. BbIpaXXeHUN 2
CBovicTBa 4eNCTBUIN HaJ YMcnamu.
7. ToxaecTBeHHble Npeobpa3oBaHns 1
KoHTponbHas pabota Ne1 no teme: "BbipaxeHus.
8. Toxpgectea" 1
9. YpaBHEHME 1 €ro KOpHU 2
10. JInHenHoe ypaBHeHMe C O4HON NepPEMEHHOM 2
11. PeweHne 3agay ¢ NOMOLLbI0 YpaBHEHWI 2
JInHenHoe ypaBHeHMEe C O4HON NEPEMEHHOMN.
12. PelueHune 3agay ¢ NOMOLbI0 YpaBHEHUN 1
13. CpefHee apvudmeTnyeckoe, pasmax 1 Moga 2
14, MepgmaHa kak cTaTucTudeckas xapakrepucTuka 2
KoHTponbHasa pabota Ne 2 no Teme: "YpaBHeHus
15. C OfHOW nepeMeHHon" 1
Pasden 2: ®yHkyuu - 114
16 Y70 Takoe dyHKUUS 1
17 BbluncneHne 3HavyeHmin yHKLUM no popmyne 2
18 "padomk yHKUUK 2
19 [pamasn nponopuMoHanbHOCTb U ee rpadunk 3
20 JInHeriHasa dyHKUMA 1 ee rpadmk 2
KoHTponbHas pabota Ne 3 no teme: "lluHeriHas
6. dPyHKumnsa" 1
Pasden 3: CmeneHb ¢ HamyparibHbIM rnokazamesnem - 11y
OnpepeneHue cTeneHn ¢ HaTypanbHbIM
21 nokasartenem 1
22 YMHOXEHME U AeNeHne CTeneHem 2
23 BosBefeHne B cTeneHb NPon3BeAeHNsI U CTENEHN. 2
24 OpHOUNEH M ero CTaHAAPTHbIN BUA. 1
YMHOXeHWe ogHo4vneHoB. Bo3seaeHue
25 OfHOYMNeHa B HaTyparbHYIO CTeMNeHb. 2
26 OyHKUMU y=X"2 1 y=x"3 1 nx rpaduku. 2
KoHTponbHas pabota Ne 4 no Teme "CteneHb ¢
27 HaTypanbHbIM Nnokasarenem" 1
Pasden 4: MHozo4neHsbl - 17 4
28 MHoro4neH v ero ctaHgapTHbLIN BUA,. 1
29 CnoxeHune 1 BblYMTaHUE MHOIOYNEHOB 2
30 YMHOXEeHMe 0gHOo4NeHa Ha MHOTOYIIEH. 2
31 BbiHeceHue obLLero MHOXUTENS 3a CKODKU 3
KoHTponbHas pabota Ne 5 no teme: "CnoxeHue n
31 BblYMTAHWE MHOrOYNEeHoB" 1
32 YMHOXEHMEe MHOroYrieHa Ha MHOroyieH 3
PasnoxeHne MHoOrouneHa Ha MHOXUTeNn
33 cnocoboMm rpynnMpoBKK 4




KoHTponbHasa pabota Ne 6 no teme:

34 "[NpounsBegeHne MHoro4neHos" 1
Pasden 5: ®opmysibl COKpaUleHHO20 YMHOXeHUS - 19 u
BosBeaeHuve B kBagpaT CyMMbI Y pa3HOCTU ABYX
35 BbIpaXXeHUN 2
BosBeaeHue B Ky6 CymMMbl 1 pa3HOCTU ABYX
36 BbIpaXXeHUN 1
PasnoxeHne Ha MHOXWTENY C NOMOLLbIO hopMyn
37 KBagpara CyMMbl 1 KBagparta pasHoCTu 2
YMHOXeHWe pasHOCTU ABYX BblpaXKeHUn Ha UX
38 CYMMY 2
39 PasnoxeHwne pas3HOCTM KBaApaToOB Ha MHOXUTENU 3
PasnoxeHne Ha MHOXUTENN CyMMbl U PA3HOCTH
40 Kyb6oB 1
KoHTponbHas pabota Ne 7 "dopmynbl
41 COKpaLLEHHOro YMHOXeHns" 1
MpeobpasoBaHue LIeNoro BbIPaXKEHNs B
42 MHOIOYSIEH. 3
MprmeHeHne pasnuyuHbIX cnocoboB Ans
43 pas3noXeHnsa Ha MHOXUTENMN. 3
KoHTponbHasa pabota Ne 8 no teme:
"MpeobpasoBaHne LEMNOro BblIpaXXeHus B
44 MHOrouyneH" 1
Pa3sden 6: Cucmembl nuHeUHbIX ypasHeHul - 16 4
45 JInHeriHoe ypaBHeHMe ¢ ABYMS NEPEMEHHbBIMM 2
"padunk NMHEeNHoro ypaBHeEHNS C ABYMS
46 nepemMeHHbIMU 2
CuncTeMbl NMHENHBIX YPaBHEHWU C ABYMS
47 nepemMeHHbIMU 2
48 Cnocob noacTaHoBKM. 2
49 Cnocob crnoxeHus 3
50 PelleHve 3agay ¢ NTOMOLLbIO CUCTEM YPaBHEHMUN. 4
KoHTponbHas pabota Ne 9 no teme "Cucrtemsl
51 JNIMHENHbIX ypaBHEHN" 1
Pasden 7: [loemopeHue - 6 4
52 [oBTOpEHME. YpaBHEHNS C O4HOM NEPEMEHHON 1
53 JInHenHasa yHKUMA 1
CTeneHb C HaTypanbHbIM NoKasaTenem u ee
54 CBOMNCTBA 1
55 Popmynbl COKpPALLEHHOrO YMHOXEHUS 1
56 Cuctembl NUHENHBLIX YpaBHEHWI 1
57 PelueHune TekCTOBbLIX 3a4a4 1




Brnok reomeTpus

Ne Koa-Bo
n\i Tema ypoka 4acoB
Pazoen 1: Hauanvuvie ceomempuuecxue ceedenus - 10 u
1. IIpsimast 1 OTpe30K. 1
2. Jly4d u yron 1
3. CpaBHEHHUE OTPE3KOB U YTJIOB. 1
4, N3mepenne oTpe3KoB. 1
o. W3mepenune yrios. 2
6. CMeXHbBIC U BEPTUKAILHBIC YTJIbI 1
7. [lepnieH IUKyIsIpHBIE IIPSIMBIE. 1
Pemenue 3agau no reme "HavanbHble reOMETpUYECKHUE
8. cBeeHus" 1
Kontponsnas padora Ne 1 "Havyansubie
9. T€OMETPUUYECKHUE CBEICHUS" 1
Pazoen 2: Tpeyeonvruuku. - 17 4
10 TpeyrojabHUK. 2
11 IlepBbIil IPU3HAK PABEHCTBA TPEYTOJbHUKOB. 1
12 [lepnenukynsp K npsiMon 1
13 Menauanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. 1
14 CBoiicTBa paBHOOEIPEHHOT'O TPEYTOIbHHKA. 1
Bropoii u TpeTuii Ipu3HaKu paBeHCTBA
15 TPEYTOJbHUKOB. 4
16 OKpPYKHOCTB. 1
17 ITocTpoenue nupKynem 1 JMHEHKON 1
18 3a/1auu Ha TOCTPOCHHE. 2
19 Pemenue 3anay no teme "TpeyronbHuku" 2
20 Kontponsnas pabora Ne 2 o teme: "Tpeyronpaukn” 1
Paszoen 3: Ilapannenvuvie npsimoie. - 13 u
21 [TapannensHpie npsiMbIe 1
22 [Ipu3Haky napauIeIbHOCTU ABYX MPSMBIX. 3
23 AKcroMa napajielbHbIX MPSMBIX S)
24 Pemenune 3ana4 no teme "llapamiensHsle npsivbie” 3
Kontponbnas padota Ne3 no teme "l[lapainensHbie
25 npsimbie” 1
Paszoen 4: Coomnowenus mexncoy cmoponamu u yenamu mpey201vhuka. - 18 u
CoOTHOIIEHUST MEKAY CTOPOHAMH M YTIIaMU
26 TPEYrOJIbHUKA. 3
27 CyMMa yTIIOB TPEYTrOJIbHUKA. 2
KontponsHas padora Ne 4 mo teme"CooTHol1eHHE
28 MEX/1y CTPOHAMHU U YTJIAMH TPEYrojabHHUKa'. 1
29 [IpsiMmOyronbHBIE TPEYTOJIBHUKHU 4
30 [TocTpoeHre TPEYTONbHUKA 10 TPEM IJIEMEHTaM. 4
Pemenue 3anau o teme "lIpsiMmoyronbHbie
31 TpeyroJbHUKH. ['eoMeTpuyeckne nocTpoeHus " 3
KonTponbnas padota Ne 5 o reme "lIpsiMoyronibHbie
32 TpPEeyroJabHUKN" 1
Pazoen 5: Umoeosoe nosmopenue - 10 u
33 IloBTOpenue. TpeyronbHUKN. 3
34 [ToBropenue. "[lapamiensHble npsimbie. 3
[ToBTOpenue. "CooTHOLIEHNE MEKTY CTOPOHAMHU U
35 yIJIaMH TPEyroJbHHUKA" 4




TemaTnyeckoe nraHMpoBaHMe maTemaTuka 8 knacc

onok anrebpa

Ne Tema ypoka Koxa-Bo
n\n 4acoB
Pazoen 1: Payuonanvuvie Opobu - 23 u

1. PanrioHanbHbIC BBIpAXKEHUS 2

2. OcHOBHOE CBOWCTBO JIpoOU 2

3. Coxkpaienue apooei 2

4 CroxeHue 1 BBIYUTaHHE APOOEH ¢ OJMHAKOBBIMH 2
3HaMEeHaTesIMU

S. CroxeHue 1 BhIYUTaHue Apo0eil ¢ pa3HbIMU 3
3HaMEeHaTesIMU

6. KontposbHas padota Ne 1 mo teme "ParnmoHanbHbIe 1
npoOu U ux cBoiicTBa"

7. YMHOXEHUE ApooOeit 1

8. Bossenenue a1poOu B CTETICHD 2

9. Jlenenue npobeit 2

10.  [[IpeoOpa3oBaHue palIOHAIBHBIX BBIPAKEHHIA. 3

11. OyHKIMs y=K/X U e€ rpaduxk. . 1

12. | ®ynkuus y=k/x u e€ rpaduxk. 1

13. KonTponbnas padota Ne 2 o reme "Omneparuu ¢ 1

npo0simu. [IpoOGHo-pannonanbHas GyHKIus"
Paszoen 2: Keaopammuowie xopuu - 19 u

14 PannoHanpHbIe yncna 1

15 HppanroHaibHbIE YHCIIa 1

16 KBaapatHbie KOpHH. ApuMETHUECKUI KBaIPaTHBIN 1

KOpEHb
17 YpaBHeHue x"2 =a 1
18 Haxoxaenue npuOIMKeHHbIX 3HaYeHUH KBaIpaTHOTO 1
KOpHS

19 Oynkuust y=KOPEHDb(x), ee cBoiicTBa u rpapuk 2

20 KBaapaTHbIil KOpEHb U3 MPOU3BEACHUS U TpoOU 2

21 KBagpaTHbIll KOPEHB U3 CTEIICHH 1

22 KonTtpomnbHas padora Ne 3 o teme "[lonsitue 1

apumMeTHyecKoro KBaJpaTHOro KOpHs M ero cBoicrTna'
23 BbiHeceHre MHOXKMTES 3a 3HAaK KOpHs. BHeceHne 3
MHOYHUTEJIS TI0/] 3HAK KOPHS

24 [IpeoOpa3oBaHue BbIpaXEHUN, COACPIKAIIMX KBAApaTHbIE 4
KOpHHU

25 KontpomnbHas padora Ne4 o teme "CBoiicTBa 1
KBaJIpaTHBIX KOpHEl"

Paszoen 3: Keaopamnule ypasnenus - 21 u

26 Omnpenenenne kBagpaTHoro ypasHenus. Hemomnsie 2
KBaJ[paTHBIC YPABHEHUS

27 dopmysa KOpHEH KBaJpaTHOTO ypaBHEHUS 2

28 Brinenenue kBagpaTa 1By4sieHa 1

29 Perienue 3a1a4 ¢ TOMOIIBIO KBaJAPATHOTO YPaBHEHUS 3

30 Teopema Buera 2

31 O6o006muienue Temsl "KBaapaTHble ypaBHEHH " 1

YpaBHEHHUs € MapaMeTpoM




32 Kontponbras padota Ne5 o teme "KBanpatHbie 1

ypaBHeHus"
33 Perienue 1poOHBIX pallMOHATIBHBIX YPaBHEHUI 4
34 Permenue 3a1au ¢ TOMOIIBIO pallMOHATIBHBIX YPaBHEHUH 4
35 KontponbHast padora Ne 6 o teme "J[poOHbie 1
paloHaJIbHbIE ypaBHEHUsI. TeKkCcTOBbIE 3a7a4n’
Pazoen 4: Hepasencmea - 20 u
28 UuciioBbie HEpaBEHCTBA 2
29 CBoiicTBa YHCIOBBIX HEPABCHCTB 2
30 CrnoxeHue ¥ YMHOKEHUE YHCIIOBBIX HEPABEHCTB 3
31 [lorpemHoCTh U TOUHOCTD MPUOIMKEHUS 1
32 KontposbHas padora Ne7 o teme "HucnoBsie 1
HEpaBEHCTBA U UX cBOlcTBA"
33 [lepecedyenue u 00bEAMHEHNE MHOKECTB 1
34 UKCI0BbIE TPOMEKYTKH 2
35 Permenre HepaBeHCTB ¢ OJHOM IMEpEMEHHON 4
36 Perienue cucteM HEPABEHCTB C OJTHOW MEPEMEHHOI 3
37 KontposbHas padota Ne§ o teme "HepaBeHncTBa ¢ ogHOM 1

[epeMEHHON U UX CUCTEMBbI"

Pazoen 5: Cmenenw ¢ yenvim nokazamenem. dnemenmol cmamucmuxu - 11 4

38 OmnpeeneHre CTENIEHH C IENIbIM OTPHUIIATEIbHBIM 2
MMOKa3areIeM

39 CBOWCTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM 2

40 CrangapTHbIN BUJ yncaa 2

41 COop u rpynnupoBKa CTaTUCTUYECKHUX JaHHBIX 2

42 HarmsigHoe npeacTaBieHre CTaTUCTHYECKOM 2
nHpopMauu

43 Kontponbhas padota Ne 9 o teme "Crernenb ¢ LeIbIM 1

[IOKa3aTelieEM U ee cBoiicTBa"

Pazoen 6: Umoeosoe nosmopenue xypca 8 knacca - 8 u

44 [loBTOpenue. [podu 1

45 [ToBTropenue. KBanparusie kopuu. KBaapaTHbie 1
YpaBHEHHSI

46 [loBTOpenue. HepaBencrsa 1

47 WToroBast KOHTpoJIbHAs paboTa 1

48 AHaJn3 KOHTPOJIbHON paboThI 1

49 Peseps 3

NTOI'O: 10

[\
W)




Bnok reomeTpus

Ne Tema ypoka Koxa-Bo
n/n 4acoB
Pazoen 1: Yemuvipéxyzonvruxu - 14 u

1. MHOTOYTOTbHUKH 2
2. [TapannenorpamMm 1
3. [Ipu3Haky napauiesorpaMmma 1
4. Pemenue 3anau no reme "l[lapamienorpamm” 1
5. Tpanenus 1
6. Teopema Daneca 1
7. 3ajaun Ha TOCTPOEHUE 1
8. [IpsiMmoyronbHUK 1
9. Pom6. KBanpar 1

10.  |Pemenue 3ama4 o teme "llpsmoyronbauk. PoMo6. 1

Kganpat"

11. OceBas 1 LIeHTpaJIbHAsi CUMMETPUs 1

12. Pemenue 3amad mo reme "YeTbIpEXyroapHUKH" 1

13. KontposbHas padora Ne 1 mo teme 1

"YeTpIpEXyroJpHUKN"
Pazoen 2: Ilnowaows - 14 4

14 [lmomaap MHOrOYroIbHUKA 1

15 [[nomaap NpsSMOyToIbHHUKA 1

16 [Tnomanpe nmapamienorpaMmma 1

17 [1nomanp TpeyroabHUKa 2

18 [Tnomanp Tpanenuu 1

19 Pemennie 3a1a4 Ha BeIYMCIICHUE IO Guryp 2

20 Teopema [Mudaropa 1

21 Teopema, obpatHas Teopeme [Iudaropa 1

22 Pemenwne 3amaq o Teme "Teopema [Tudaropa” 2

23 O06o0mIeHne 1 cucTeMaTH3alys MaTepuaia, 1

n3ydeHHoro B | mojyroauu

24 KonTponbnas paboraNe 2 no teme "I[lnomann" 1
Paszoen 3: Ilooobnvie mpeyzonvruxu - 19 u

25 Omnpenenenne Mo I00HBIX TPEYTOJIBHUKOB 1

26 OTHomeHue mioniajeil moJo0HbIX TPEYrOIbHUKOB 1

27 [lepBbIii mpU3HAK 10]1001s TPEYTOIBHUKOB 1

28 Pemrenue 3a1a4 Ha MPUMEHEHHUE MTEPBOTO TPU3HAKA 1

110/100US TPEYTOJIbHUKOB

29 BTtopoii 1 TpeTHii npu3Haky 1o1001s TPEYroJIbHUKOB 1

30 Pemenuie 3a1a4 Ha MPUMEHEHHE TPU3HAKOB TIOJJO0US 2

TPEYTrOJILHUKOB
31 KontponbHas padota Ne 3 o teme "[IpuzHnaku nogoous 1
TPEYroJbHUKOB"

32 CpenHsist TMHUS TPEYroJIbHUKA 1

33 CBOIICTBO MeMaH TPEYroJbHUKA 1

34 [IponoprinoHanbHbIE OTPE3KU 2

35 W3meputenbHbie paboThl HA MECTHOCTH 1

36 3a/aun Ha MOCTPOCHHUE METOJIOM MOA00uS 1

37 CuHyC, KOCUHYC U TaHT€HC YyIJIa B IPSIMOYTOJIbHOM 1

TPEYTOJIBLHUKE
38 3HaueHUe CHHYCa, KOCHHYCA U TaHTEHCA JIJIS YTJIOB, 1

paBHbIX 30, 45 u 60 rpagycos




39 COOTHOIIICHUS MEXKTy CTOPOHAMH M YTJIaMH B 1
TPEYrOJbHUKE

40 Pemrenue 3amau o reme "COOTHOIICHUS MEXIY 1
CTOPOHAMU U YTJIAMH B TPEYTOJIbHUKE"

41 KontponbHas padora Ne 4 o teme "CoOTHOIIEHUS 1
MEK1y CTOPOHAMU U YTJIAMHU B TPEYTOJbHUKE"

Pazoen 4: Oxpyscnocmo - 17 4

42 B3anMHOe pacnoiokeHue MpsMOn U OKPY>KHOCTH 1

43 KacaTenbHast K OKpY>KHOCTH 1

44 ['pamycHas Mepa Tyru OKpYKHOCTH 1

45 TeopeMa 0 BIMCaHHOM yTJjie 1

46 Teopema 00 oTpe3kax MepeceKaroIMXCs XOP/I 2

47 Pemenue 3ana4 no teme "LleHTpanbHbIE U BIMCAHHbBIE 2
yIJIb1"

48 CBOMCTBO OMCCEKTPHUCHI yTia 1

49 CepeMHHBIN NEPIEHANUKYIISIP 1

50 TeopeMa o0 TOUKE MepeceyeHus BBICOT TPEYTrOJIbHUKA 1

o1 BrimcanHas OKpy>KHOCTb 1

11. CBOMCTBO ONMMCAHHOTO YETHIPEXYTOJbHUKA 1

12.  |OnmcaHHast OKPYXHOCTb 1

13.  |CBOWCTBO BIIMCAHHOTO YETHIPEXYTOJIbHHUKA 1

14. Pemenue 3ana4 no teme "OKpyHOCTD" 1

15. KonTpomnbnas padota N5 mo teme "Okpy>KHOCTB" 1

Paszoen 5: Umozosoe nosmopenue xypca 8 knacca - 4 u

1. [loBTOpenue. YeTbipexyroibHuku. [Inomanu 1

2. [ToBropenue. [TomoGHbIe TpeyronbHUKH. OKPYKHOCTH 1

3. HrtoroBasi KOHTpoJIbHas paboTa 1

4. AHaJIN3 UTOrOBOM KOHTPOJIBHON pabOTHI 1
Wroro: 68 u.




TemaTtnyeckoe nnaHUpoBaHMe MaTtemMaTuka 9 knacc

Bnok anredpa

Ne Tema ypoka Kon-Bo
YPOKa yacoB
Paszoen 1: Keaopamuunas ¢pynxyus - 22 4
1. Oynxkius. O6sacTh onpeaereHus U 00JacTb 3HAYCHUH QYHKIUU 2
2. CaoiicTBa GyHKITUN 3
3. KBaaparupiii TpEXUIICH B €r0 KOPHU 2
4. Pa3nio)xeHne KBaJipaTHOTO TPEXUJIEHAa HA MHOKUTENH 2
5. Kontposnbras padorta Ne 1o reme "KBaaparHbiit TpéxuneH" 1
6. Oynkims y= ax”2, e€ rpaduk U CBOWCTBa 1
7. Oynkims y= ax”2 + n, e€ rpaduk u cBoiicTBa 1
8. Oynk1usg y= a(x - m)”2, e€ rpaduk u CBOKWCTBa 1
9. Oynkims y= a(x - m)*2 + n, e€ rpaduk u CBOHWCTBa 2
10. [TocTpoenue rpaduka kBagparnaHoi GyHKIMH. BXoaHOM 1
KOHTPOJTb.
11. [Toctpoenne rpaduka KBaApaTHIHON PYHKINH. 1
12. Crenennas ¢pynkius. yHKus y = X *n 2
13. Kopenb n-ii crenenu 1
14, JlpobHo-nuneitnas ¢yHkims u e€ rpaduk 1
15. KonTponbnas pabora Ne 2 o reme "KBagparnunas pynkuus" 1
Pazoen 2: Ypasnenus u nepasencmea c ooHot nepementoti - 14 y
16 Ilenoe ypaBHEHUE U €0 KOPHH 2
17 bukBanpatHoe ypaBHEHHE 2
18 JlpoOHbIe paliMoHaIbHbIE YPAaBHEHUS 3
19 Pemenne HepaBeHCTB BTOPOI CTENEHH € OIHON NepEeMEHHOI 2
20 Pemenne HepaBeHCTB METOIOM MHTEPBAJIOB 3
21 O0600meHre TeMbl "YpaBHEHHS K HEPABEHCTBA C OJTHOM 1
1epeMeHHOI"
22 KonTponbnas padora Ne 3 o teme "YpaBHEHUSI U HEPABEHCTBA 1
C OJTHOM nIepeMeHHOMN"
Pazoen 3: Ypasnenus u nepasencmea c 08yms nepemennvimu - 17 y
23 YpaBHeHHE ¢ IByMsl IEPEMEHHBIMU U €ro rpadux 3
24 I'padnueckuii cnocol peneHust CUCTEM ypaBHEHUN 2
25 Pemenue cucrem ypaBHEHUI BTOPOW CTENEHH 3
26 Pemienue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHI BTOPOH CTETIEHU 3
27 HepaBeHcTBa ¢ 1ByMsl mepeMeHHBIMU 2
28 CucTeMbl HEpaBEHCTB C JBYMsI IEPEMEHHBIMU 3
29 Kontponsnas pabota Ne 4 mo Teme "YpaBHEHUSI U HEPABEHCTBA 1
C IByMsI IEPEMEHHBIMH "
Pazoen 4: Apupmemuueckasn u ceomempuiecxkas npoepeccuu - 15 u
30 ITocnenoarenpHOoCTH. CIIOCOOB! 3aaHUS ITOCIEA0BATEIBHOCTEN 1
31 Onpenenenne apupMeTHIECKONH TPOTrpecCuu 1
32 dopmyia n-ro wieHa apupMeTHIecKoi Mporpeccuu 2
33 dopmya CyMMBI TIEPBBIX N WICHOB apu(hMETHIECKON 2
IpoOrpeccuu
34 Pemenue 3anay no teme "Apudmernyeckas nporpeccust” 1
35 KontponbHas padora Ne5 o teme "Apudmernyeckas 1
nporpeccust”
36 OnpeieieHre TeOMETPUICCKON MTPOTrPecCui 1




37 dopMya n-ro WieHa reOMETPHUIECKOM MPOTPECCUH 2

38 dopMya CyMMBI TIEPBBIX N WICHOB T€OMETPUUYECKON 3
IpOTrpeccuu

39 Kontponbras padota Ne 6 mo Teme "'eomeTpudeckas 1
nporpeccus”

Pazoen 5: Dnemenmur kombunamopuxu u meopuu eeposmuocmeti - 13 u

40 IIpumepbl KOMOMHATOPHBIX 3a7a4 1

41 IlepecranoBKH 2

42 Pasmemienus 3

43 Coueranus 3

44 OTHOCHUTENBHAS YaCTOTA CIIy4alHOTO COOBITHUS 1

45 BeposTHOCTh paBHOBO3MOKHBIX COOBITHI 2

46 KonTponbnas padota Ne 7 o reme "DeMeHTh KOMOMHATOPUKHU 1
Y TEOPUHU BEPOATHOCTEN"

Pazoen 6: Umoeosoe nosmopenue xypca 7-9 knaccog - 21 u

47 [ToBTopenue. Beruncienus. CteneHs ¢ paliioHaIbHBIM 1
MoKa3aTeaeM

48 [ToBTOpenue. DneMeHThl KOMOMHATOPUKH U TEOPUH 1
BEPOATHOCTEM

49 [ToBropenue. ToxaecTBEeHHBIE MPEOOpa3OBaHUS 1

50 IToBropenue. YpaBuenus. CucteMbl ypaBHEHHM 1

o1 [loBTOpenue. Penmenue 3a1a4 ¢ NOMOUIBI0 YpaBHEHUN 1

52 [ToBropenue. ApudmMernueckas 1 TeOMETPHUECKasi POTPECCHH 1

53 [ToBropenne. HepasenctBa. CucTeMbl HEPABEHCTB 1

o4 IToBropenue. @yHkumuu 1

55 Pewenue 3amanuii [ A 10

56 Hroroas koHTposIbHAs paboTa 1

S Amnanu3 omuOOK, TOMYIEHHBIX B KOHTPOJIBHOH paboTte 1

58 O600611eHre U crcTeMaTU3allks U3YYeHHOTO MaTepuaa 1
Uroro: 102 4.




Bnok reomeTpus

Ne Kon-Bo
ypoka [SEEERES yacoB
Pasden 1: Bekmopnbi - 8 U

1. MoHsTMe BekTopa. PaBeHCTBO BEKTOPOB 1

2. OTknagbiBaHWe BEKTOpA OT JAHHOW TOYKM 1

3. CymMMa [BYX BEKTOPOB. 3aKOHbI CrIOXXeHWs1 BEKTOPOB. MNpaBuno 1

napannenorpamma

4. CymMMa HeCKOINbKMX BEKTOPOB 1

5. BblunMTaHne BEKTOPOB 1

6. MNpov3BegeHne BEKTopa Ha YnNCro 1

7 MprMeHeHne BEKTOPOB K pelueHunto 3agad. CpegHasa nuHns 1

Tpaneymm

8. KoHTponbHas pabota Ne 1 no teme "BekTopb!” 1
Pasden 2: Memod koopduHam - 10 4

9 Pasno)eHvne BeKTopa no ABYM HEKONIMHEAPHbLIM BEKTOPaM 1

10 KoopavHaThl BekTopa 1

11 MpocTenine 3agadv B KoopamHaTax 2

12 PelleHre 3agay MeTO4oOM KoopavHaT 1

13 YpaBHEeHMEe OKPYKHOCTM 1

14 YpaBHeHVe nNpsamo 1

15 B3sanMHoe pacrnonoxeHue OBYX OKPYKHOCTEN 1

16 PeweHune 3agay no teme "MeTtog koopgmHat" 1

17 KoHTponbHas pa6oTa Ne 2 no teme "MeTtog koopamHaT" 1
Pa3zden 3: CoomHoweHuUsi Mex0y cmopoHamu U yeramu mpeyeosibHuka. CkanspHoe

rpoussedeHuUe eekmopos - 11y

18 CUHYC, KOCUHYC, TAHrEHC, KOTaHIeHC yrna 1
19 dopMyrbl AN BbIMUCTIEHUS KOOPAMHAT TOYKM 1
20 Teopema o0 nNnowaan TpeyronbHMKa 1
21 Teopema cuHycoB. Teopema KOCUHYCOB 1
22 PelueH1e TpeyronsHUKOB 2
23 N3meputenbHble paboTbl 1
24 Yron mexay sBektopamu. CkanspHoe npov3segeHne BEKTOPOB 1
o5 CkansipHoe npoussefeHve B koopavHaTtax. CBoncTea 1
CKarnsipHOro Npov3BeaeHUst BEKTOPOB
26 MpUMEHeHMe CKansapHOro NPOU3BEAEHNS BEKTOPOB K PELLEHUIO 1
3agay
KoHTponbHasa pabota Ne 3 no Teme "CoOTHOLLIEHUSI MEXAY
27 CTOpPOHaMK 1 yriamm TpeyronbHuka. CkansapHoe npovsseaeHne 1
BEKTOpPOB"
Pasden 4: nuHa okpyxxHocmu u nnouw,adb Kpyea - 12 4
28 MpaBunsibHbIA MHOTOYrofbHUK 1
29 OKPYXHOCTb, OMMUCaHHAS! OKOIO MPaBUIEHOTO MHOTOYTOMbHIKA 1
1 BNMCaHHAas B NPaBMUIIbHbIA MHOTOYronbHUK
30 dopMyrnbl AN BbIMUCIIEHUS NNOLWAAN NPaBUIILHOTO 1
MHOTOYronbHMKa, ero CTOPOHbI Y pauyca BNMCaHHOM OKPY)KHOCTU
31 PelwweHune 3agay no teme "lNMpaBunbHbIN MHOTOYroNbHUK" 1
32 [rMHa OKpY>XHOCTM 1
33 PelueHve 3aaa4 no teme "[nunHa oKpyKHOCTKH" 1
34 Mnowaas Kpyra 1 Kpyrosoro cektopa 1
35 PeweHune 3agay no teme "Mnowagb Kpyra n KpyroBoro 1

cektopa"”




36 PelueHve 3agady no Teme "[nuHa okpyxHocTw. Mnowags kpyra" 2
37 O606LeHne Tembl "dnnHa OKPY>KHOCTU U NnoLaab kpyra" 1
38 MpoBepoyHas pabota Ne 4 no Teme "[fiMHA OKPYXHOCTU U 1
nnowagb kpyra"
Pa3sden 5: [lsuxeHus - 8 4
39 OT1obpakeHne NnockocTu Ha cebs. MoHsAThe ABMKEeHUS 1
40 CBolicTBa ABMXKEHUS 1
a1 PeweHne 3agay no teme "lMoHAaTne apmxeHna. OceBas n 1
LeHTpansHas cummeTpumn"
42 MapannensHbIn NepeHoc 1
43 MosopoT 1
44 PeweHune 3agad no teme "lMapannencHblin nepeHoc. MNosopoT" 1
45 PeleHne 3agay no teme "[BvkeHns" 1
46 KoHTponbHas pabota Ne 5 no teme "[smxeHns” 1
Pasden 6: Ha4anbHbie ceedeHusi U3 cmepeoMempuu - 8 4
47 MNpeomet ctepeomeTpun. MHororpaHHuk. Npuama. 2
Mapannenenuvnen
48 O6bem Tena. CBoWCTBa NPsIMOYroNbHOrO Napannenenuneaa. 2
Mupamuga
49 Unnunap. Koryc. Ccpepa v wap 2
50 PelueHve 3agay. Tena u noBepxHOCTU BpalleHWst 2
Pasden 7: Ob akcuomax rnnaHumempuu - 2 4
51 ‘ 06 akcvoMax niaHMMeTpum 2
Pasden 8: Mimozosoe nosmopeHue Kypca 7-9 knaccos - 9 4
52 [MoBTOpEHME. HavanbHble reoMeTpuyeckne CBeaeHus. 1
MapannenbHble NpsaMble. TpeyronbHUKK
53 MosTopeHue. OKPYKHOCTb 1
54 [MoBTOpeHue. YeTblpéxyronbHnkM. MHOroyronbHmKu 1
55 MosTopeHue. Bektopbl. MeTop KoopavHaT. [BmKeHNs 1
56 PeweHve 3aganun MNA 2
57 NTorosas KoHTponbHas pabota 1
58 AHanus owmBOoK, OONYLLEHHbIX B KOHTPOILHOM paboTe 1
59 0O606LeHne 1 cucTemaTmsaumsi M3y4eHHOro matepvana 1
60 WToro: 68 u.




