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HaunmenoBaunue
npeaMeTa

Marematuka

YpoBeHs, Kiiace

OcHoBHoe o01iee oOpa3oBaHus, 5-9 kacc

KonmdecTBo yacoB o 5 KJacc 6 KJacc 7 knacc 8 kiacc 9 knacc

y4eOHOMY IIaHy

- B HEZCIIIO 6 5 3] 5) 9]

- BTOJ 204 170 170 170 170

Hporpamma -Marematuka : mnporpamMmbel : 5-11 kmaccer A.I.  Mep3nsk,B.b.
[Tonouckuit, M.C. SIxup u np. M. : Benrana-I"pa¢, 2018.
-Anre6pa. CoopHUK pabodyux mporpamm. 7—9 kiaccel :yued. mocodue s
obmieoOpazosar. opranm3anuii coct.T. A. BypmucrtpoBa.— 3-e u3g. — M. :
ITpoceemenue, 2018.
-I'eomerpus. COopHUK pabounx mporpamm. 7—9 kiaccel : y4ue0. mocobue
st obmeobOpazoBar. Opranuzanmii coct. T. A. bypmucrposa. M.
[Tpocsemenwue, 2018.

Y4eOHuKH Matemaruxka. 5 kinacc. MepansakA.I'., [lononckwuii B.b., Sxkup M.C.

Benrana-I'pad 2018

Matemaruka. 6 xmacc. Mep3nskA.I'., Tlonounckuii B.b., Sxup M.C.
Benrana-I"pag 2019

Anre6pa 7 kiacc.Maxkapsrues F0.H., Munatok H.I'., Hemmkos K.W. u ap.
[Tpocsemnienne.2019

Anre6pa 8 kiacc.Maxkapsrues F0.H., Munatok H.I'., Hemkos K.W. u ap.
[Tpocsemenne.2018

Anrebpa 9 knacc.Maxkapsiues FO.H., Munatok H.I'., Hemikos K.W. u nip.
[Tpocsermenne.2018

I'eometpus. 7-9 kitacc. Aranacsa JI.C., byry3zoB B.®., Kagomres C.b. u mp
[Tpocsemenne 2019

Pabouast mporpaMma 1o marematuke i 5—9 KI1accoB COCTaBJIEHA HA OCHOBE:

- CDCI[epaJ'ILHOFO rocyaapCTBEHHOI'O O6pa30BaTeJ'ILHOFO cTaHJapTa OCHOBHOTI'O O6H.ICFO

o0Opa3oBaHusl,

- Konuenmus pa3zButus maremarudeckoro oopasosanust (Pacnopsokenne [Ipasurensctsa PO ot 24.12.2013

roga Ne 2506-p);

- OOII ocuoBHoro 06011eT0 00pazoBanus [ BOY COIINe3
-nporpammsl Bocriutanust ' bOY COILIT Ne3.

JlaHHas mporpaMma OTpa)xxaeT 00s3aTeNIbHOE JJIs1 YCBOEHHS B OCHOBHOH IIKOJIE COJIEPKAHNE

O6y‘~ICHI/I$I MaTCMaTHuKe.

INJNTAHUPYEMBIE PE3YJIBTATBI

MertanpeamMeTHbie pe3yJbTaThl

PeryasituBubie YY /|

YMeHue caMoCTOATENbHO OMPENeNATh LEedN O0y4YeHHs, CTaBUTh U (OPMYJIUPOBATH HOBBIE



https://rmc.vsevobr.ru/data/ckfsys2/files/files/2017-2018/04/koncepciya_razvitiya_matem_obrazovaniya.pdf

3a/a4n B yueOe U Mo3HaBaTenbHOU AesITenbHOCTH. OOYyJarOmUNACs CMOKET:

® aHAIM3HPOBATh CYIIECTBYIOLIME M IJIaHUpOBaTh Oyaymme  oOpa3oBaTelibHbIC
pe3yJbTaThI;

e BBIIBUraTh BEPCHUU pELICHUs MpoOsieMbl, (HOPMYIUPOBATh THIOTE3bl, MPEABOCXUIIATH
KOHEYHBIN pe3yNbTar;

YMeHue caMOCTOSITENbHO IUIAHUPOBATh IYTH JIOCTHIKEHHUS Iiefiel, OCO3HAaHHO BBIOMPATH
Hanbonee 3¢ deKTuBHBIE CIOCOOBI pelIeHUs] y4eOHBIX M MO3HABATENBHBIX 3aaa4y. OOydaronuiics
CMOXeET:

®  OmpeAensaTh HEOOXOAUMBIC JelcTBUE(S) B COOTBETCTBUH C YU4eOHOW M MO3HABATEILHOMN
3aJaueii 1 COCTaBJIATH AITOPUTM MX BBIITOJIHEHHUS,

e 00OCHOBBIBaTb M OCYIICCTBIISITH BBIOOp HamOoisiee 3(PPEKTUBHBIX CIIOCOOOB pEIICHUS
y4eOHBIX M MMO3HABATEIbHBIX 33j1a4.

YMeHHe COOTHOCUTh CBOHM JEWUCTBUS C IUIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBISAThH
KOHTPOJIb CBOCH JIESITEILHOCTH B IPOIIECCE TOCTHKEHUS pe3yabTara. OOydaromuiicss CMOXET:

®  OCYIIECTBISTH CAMOKOHTPOIb CBOCH AESITETbHOCTH B paMKax MPEAI0KEeHHBIX YCIOBUN U
TpeOOBaHUH;

® OIICHHUBATH CBOIO JIEATEIBHOCTh, APTYMEHTUPYS NMPUYHUHBI JOCTHKECHUS WM OTCYTCTBUS
IUTAHUPYEMOT'O pe3yibTaTa.

YMeHue oOlLeHUBaTh MPAaBWIBHOCTh BBIIOJIHEHUS y4eOHOW 3ajladd, COOCTBEHHBIE
BO3MOKHOCTH €€ pernieHus. O0yJaromuicss CMOXKeT:

®  OIpEeNATh KpUTEPUH MPABUIBLHOCTH (KOPPEKTHOCTH ) BBITIOTHEHUS Y4eOHOU 3a/1a4H;

®  aAHAJIM3HUPOBATh U 0OOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTApUS IS
BBITIOJTHEHUS Y4eOHOIl 3a/1a4u;

®  OIEHHMBATH NMPOIYKT CBOCH NESATEIHHOCTH IO 33/IaHHBIM W/WJIH CAMOCTOSITEIEHO
OTIpeJICIEHHBIM KPUTEPUSM B COOTBETCTBHH C LIEBIO JIEATEITLHOCTH;

e (uUKCHPOBATH M AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

Brnagenue ocHoBamMHM CaMOKOHTPOJIS, CAMOOIEHKH, IPUHATUS pernenuii. O0yuaronuiics
CMOXET:

e Ha0MIOATh ¥ aHAIM3WPOBATh COOCTBEHHYIO YUEOHYIO M TIO3HABATEIFHYIO JEATEIBHOCTD
U JIEATEIILHOCTD IPYTHX 00YJAIONINXCS B TIPOIIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH peajbHBIC U TUIAHUPYEMBIEC Pe3yNIbTaThl HHANBHYyaTbHON 00pa30BaTebHON
JESATSILHOCTH U JCTIaTh BBIBOIBI;

® MPUHHUMATH pelIeHUE B yUeOHOW CUTYaIlMH U HECTH 32 HETO OTBETCTBEHHOCTb.

ITo3naBaTtenbHbie YY ][

YMeHue omnpenensTe MOHATHS, CO3/1aBaTh OOOOILICHMS, yCTaHABIMBAaTh aHAJIOTMH, CTPOUTH
JIOTMYECKOE PACCYXkIEHUE, YMO3aKIIOYEHNE U JeNIaTh BbIBOJIbL. OOyUaromMics CMOXKET:

e O00bEAMHATH NPEAMETHl B TIPYNIbl 10 ONpPEACICHHBIM IpH3HAKaM, CPaBHUBATb,
KJaccuuuupoBaTh U 00001aTh (PAKTHI.

YMeHue co3iaBaTh, IPUMEHITh U IPe0OPa30BhIBATh 3HAKU U CUMBOJIBI, MOJIENIA M CXEMBbI JUISI
pelieHns yueOHbIX U M03HaBaTeNbHbBIX 33/1a4. OOy4Jarouicss CMOXKET:

®  ONpeeNsATh JIOTHYECKUE CBSI3U MEXAY MpeaMeTaMH, 0003HauaTh JaHHbBIC JIOTHUECKUE
CBSI3M C IOMOIUIBIO 3HAKOB B CXEME;

® [IEPEeBOAMTH  CJIOXHYIO IO COCTaBy HMH(POpPMALUIO M3 TpapuUuecKoro WiIH
(opManTu30BaHHOTO (CUMBOJIBHOI0) MPEJICTABIEHHS B TEKCTOBOE, 1 HA000pOT;

®  CTPOMTH JI0KA3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

CwMeicioBoe ureHue. O0yJaronuiicss CMOXKeT:

® OpPUEHTHPOBATHCS B COAEPKAHUM TEKCTa, TOHUMATh IIEIOCTHBIN CMBICI TEKCTA.

Pa3BuTHe MoTHBaLMM K OBJAJACHHUIO KYJIbTYPOW aKTUBHOTO HCIIOJIb30BAaHHUS CIIOBaped u
JIPYTUX TIOMCKOBBIX cHcTeM. OOydarolmuiics CMOXeT: OCYLIECTBIATh B3aHMMOJEHCTBHE C
AJIEKTPOHHBIMU TIOUCKOBBIMHU CHCTEMaMHU.

KommyHnukatusubie YY /|



YMeHue opraHu3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIbHOCTH C
YUUTEJIeM U CBEPCTHUKAMMU; paboTaTh MHAUBUIYATbHO U B rpymme. OOydaromuics CMOKET:

® CTPOUTH T[O3UTHUBHBIE OTHOIICHHS B TMpolecce Y4eOHOM U  MO3HABATEIbHOU
NEeSTeIbHOCTH;

e mpearaTh allbTEPHATUBHOE PEllIeHNE B KOH(PIUKTHON CUTYyallHH;

dopMHUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JacCTH HCHOJIb30BaHUS MH(GOPMAIMOHHO-
KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — UKT). O0yuarommiicss CMOXKeT:

e [IeJICHAIIPABJICHHO MCKaTh M HCIIOJIL30BaTh MH(OPMAIMOHHBIE PECYpPCHI, HEOOXOIUMBIE
JUTSL pelieHust y9eOHBIX M MPAKTHYECKUX 3a1a4 ¢ momoIisto cpeacts UKT.

JIN4HOCTHBIE pe3yJbTaThl:

['0TOBHOCTB U CIIOCOOHOCTH OOYUAIOIIUXCS K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE
MOTHBallMM K OOYYEHMIO W TO3HAHUIO; FOTOBHOCTb M CIIOCOOHOCTb OCO3HAHHOMY BBIOOpY U
IIOCTPOCHUIO JTalbHEHIIEH MHIMBUYaJbHOU TPAEKTOPUHU OOpa3oBaHUs Ha 0a3e OpPUEHTUPOBKH B
Mmupe npogdeccuil 1 npodecCHOHAIBHBIX NPEANOYTEHUH, ¢ yUeTOM YCTOHYMBBIX MO3HABATEIbHbBIX
WHTEPECOB; C(POPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOUICHHS K YYCHHUIO; YBaXHTEIHHOTO
OTHOILIECHMS K TPYAY, HAJIMYKE OMbITa y4acTUsl B COLUAIBHO 3HAUUMOM TpYZeE; CHOPMHUPOBAHHOCTh
[EJIOCTHOTO MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U
OOIIECTBEHHON NpPaKTUKU; CHOPMHPOBAHHOCTh LEHHOCTH 3/10pOoBOro M Oe3zomacHoro oOpasa
KHU3HH.

Pe3ysbTaThl peajJu3alii BOCIIMTATEIbHOI0 NOTEHIHAIA YPOKA:

o YCTAHOBJICHHE JIOBEPUTEILHBIX OTHOIICHWA MEXAYy YYUTENIEeM W €ro y4YeHUKaMH,
CTMOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO YYalUIUMHCS TpeOOBaHWH W TPOCKO yduTens,
IPUBJICUEHUIO HX BHHMMaHUS K o0OcykJaeMoil Ha ypoke HH(pOpMalMM, aKTUBU3ALUM HX
MMO03HABATEILHOM JESITEIIFHOCTH,

J no0yX/IeHUE IIKOJILHUKOB COOJIOIAaTh Ha YPOKE OOLIENPUHATHIE HOPMbI MTOBEIEHHUS,
npaBwia OOUIEHHS CO CTApUIMMH (YYUTENSIMH) M CBEPCTHUKAMM (IIKOJBbHUKAMU), MPUHIUIIBI
y4eOHOM TUCHUIUIMHBI U cCaMOOpraHu3alui, «IIpasunia 6Hympenne2o pacnopsaoka 00y4aroumuxcay,

J NpUBJICUYCHNE BHUMAaHHS WIKOJHHUKOB K IIEHHOCTHOMY acCIHeKTy H3y4aeMbIX Ha
ypOKax sIBIICHWH, OpraHW3amus HX pPa0dOTBI C TIOJyd4aeMOH Ha YpPOKE COIHUAIBHO 3HAYNMOMU
uHpopManrell — HTHULIMUPOBaHUE €€ 00CY)KJCHMs, BbICKa3bIBaHUS YUALIMMUCS CBOETO MHEHHUs MO
ee MOBOJTY, BRIPA0OOTKH CBOETO K HE OTHOIIICHHS,

J IpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpPM pabOThl yHALTUXCS: HHTEIUICKTYaIbHbBIX
Urp, YpoKos-nymeuiecmeuti, CTUMYJIUPYIOIIUX IO3HABATEIbHYIO MOTHBAIMIO MIKOJIbHUKOB;
JUIAaKTHYECKOTO TeaTpa, I/Ie TOJTYYeHHBIE Ha YpPOKE 3HAHUS OOBITPBIBAIOTCS B TeaTPaIbHBIX
MIOCTAHOBKAX; IHCKYCCHH, VpOK0G-OUCHYmMOS, YPOK-KOH(epenyus, KOTOpble HaloT YydalluMcs
BO3MOYKHOCTh TNPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO IHAJIOTa; TPYMIIOBOW PaOOTHI WK
paloThI B Mapax, KOTOPBIE yYam WiKOIbHUKO8 KOMAHOHOU pabome u 83aumo0eicmsuro ¢ opyaumu
oemvmu.

IIpeaMeTHBIE pe3yabTaThl

YuyeHuK HayuuTcsl B 5-6 Kjaaccax (JJisl MCHOJIb30BaHMS B NOBCEAHEBHOM KU3HU M
o0ecreyeHNst BO3MOKHOCTH YCIIEIIHOTO NPOAOJIKeHUs1 00pa30BaHusl HA 0a30BOM YPOBHe)

e OmnepupoBaTh Ha 6a30BOM ypOBHe1 MOHSATHUSIMH: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
MMOJAMHOKECTBO, IPUHAIJIEKHOCTD;

® 33J1aBaTh MHOYKECTBA MEPEUUCIEHUEM UX JIEMEHTOB;

® HAXOJWTh MepeceueHne, 00beTMHEHHE, TTOJIMHOKECTBO B MPOCTEHIIINX CUTYaIUIX.
B noBceaHeBHOM KM3HM U NIPH U3YYEHHUHU APYTUX NPEAMETOB:

® pacrno3HaBaTh JOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHMSI.
Yucaa

e OmepupoBarh Ha 0a30BOM YypOBHE MOHSATHAMM: HATypaJbHOE YHCIO, IEJI0€ YHCIO,



O0OBIKHOBEHHAs IPO0b, IECATUUHAS APOOh, CMEIIAHHOE YHCIIO, PallHOHATIHFHOE YUCIIO;

® UCIOJB30BaTh CBOMCTBA YHCEN M TMpaBWJIA JACUCTBUN C PAIMOHATHHBIMUA YHUCIAMH TMPU
BBINTOJHEHUH BBIYUCICHUT;

® UCIOJB30BaTh MPHU3HAKK jJenuMoctd Ha 2, 5, 3, 9, 10 npu BBIMOTHEHUN BBIYUCICHUN U
pEIICHNY HECIIOKHBIX 3a/1a4;

® BHINOJHATH OKPYIJICHUE PAIIMOHAIBHBIX YHCEIl B COOTBETCTBUU C MPABUIIAMH;

® CpaBHHMBATh paIlMOHAILHBIC YKCIIA.
B noBceHeBHOM KU3HH M TPH U3YYE€HHH PYTHX MPEAMETOB:

® OIICHMBATH PE3yJIbTAThl BEIYUCIICHUN IPH PEIICHUH NMPAKTUICCKUX 33]1aY;

® BHINOJHATH CPABHEHUE YHCEIT B PeabHBIX CUTYAIIUsX;

! 3nech u manee — pacro3HaBaTh KOHKPETHBIE IPUMEPHI OOUIUX MOHSTUH 110 XapaKTEPHBIM MPU3HAKAM, BBITIOJIHATH
JIEHCTBUS B COOTBETCTBUU C ONPEACIEHUEM U IPOCTEHILINMY CBOMCTBAMU NOHATUH, KOHKPETU3UPOBATh IPUMEPAMHU
001mIHe TOHATHS.

® COCTaBJIATH YHCJIOBBIC BLIPAXKECHHUS IPU PEIICHUHU IIPAKTUYCCKUX 3aJad U 3a1ad u3
APpyrux y‘I66HI>IX npeaAMCTOB.
CTaTHCTHKA M TEOPUSA BePOSITHOCTEN

o [IpencraBisaTh JaHHBIC B BUJIE TAOJIHII, TUATPAMM,

e yuTaTh UHPOPMAIUIO, TIPEICTABICHHYIO B BHJIC TAOIUIIBI, TUATPAMMBI.
TekcToBbIE 3aJla4um

e Pemars HeCIOXKHBIE CIOKETHBIE 33/1a4U PA3HBIX TUIIOB HA BCE apu(PMETHUECKUE
JICHCTBHUS,

® CTPOWUTH MOJIETh yCIOBHUSA 3a/1auu (B BUJIE TAOJIHUIIbI, CXEMbI, PUCYHKA), B KOTOPOU JaHbI
3HA4YCHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIIMYMH, C LICJIBIO [IOMCKA PELICHUS 3aa4H,

® OCYLICCTBIIATH CII0co0 IoucKa pemicHud 3aaa4v, B KOTOPOM PaCCYKACHUEC CTPOUTCS OT
YCIIOBUS K TPEOOBAHUIO WIIA OT TPEOOBAHUS K YCIIOBHIO;

® COCTABJIATH IIJIaH PCIICHUA 3a/1a1U;

® BbBIACIIATH OTAIlbl PCIICHUA 3a1a4H;

® UHTCPIIPECTUPOBATH BBIYUCIIMTCIBHBIC PE3YJIbTAThI B 3a4a4€, UCCIICAOBATH IMOJIYYCHHOC
PCUICHUC 3ala4H;

® 3HATh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSYEH BOJE, MPOTUB TEUCHUS U IO TCUCHUIO
peku;

¢ DPCIIATh 3aJa4¥ Ha HAXOKACHUC YaCTU YUCJIa U YUCJIa 11O €TI0 YaCTU;

® DPCIIAaTh 3aJa4u pa3HbIX THUIIOB (Ha pa60Ty, Ha TIOKYIIKHU, Ha I[BI/I)KeHI/Ie), CBA3BIBAIOIINX



TPY BEJIMYMHBI, BBIJICNIATH 3TU BEITUYUHBI U OTHOIICHUS MEX1y HUMH;

® HAXOAWUTh NPOLEHT OT YHMCJA, YUCIO IO MPOLEHTY OT HEro, HaXOAWUTh IPOLIEHTHOE
OTHOIIEHHWE JBYX YHCEJ], HAXOIUTh MPOLEHTHOE CHWKEHUE WIM NPOLEHTHOE IOBBILICHHUE
BEJIMYMHBI;

® pelIaTh HECIIOKHBIE JJOTMYECKHE 3314l METO/I0OM PACCyKIACHUIA.
B noBcegHeBHOI )KM3HH M IIPH U3YYeHUH JAPYTUX NPeIMeTOB:

® BBIJIBUIaTh TMIIOTE3bl O BO3MOXKHBIX IPEAEIbHBIX 3HAUYEHNUAX UCKOMBIX BEJIMUUH B 3a/1a4e
(nenatb NPUKUIKY)
Harasanass  reomerpusi
I'eomeTrpuueckue Gpurypbi

e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATHAMM: (UIypa, TOUKa, OTPE30K, MpsiMas, JIyd,
JIOMaHasl, yroj, MHOI'OYTOJIbHUK, TPEYTOJIbHUK M YEThIPEXYTOJIbHUK, MPSIMOYTOJbHUK U KBajparT,
OKPY>KHOCTh W KpYT, NPSMOYrOJbHBIA mapamienenunen, kyo, map. M3o0paxars u3ydaembie
(Gurypsl OT pyku ¥ ¢ HOMOILBIO JIMHEHKH U HUPKYJI.
B noBcegHeBHOI )KM3HH M IIPH U3YYeHUH APYTUX NPeIMeTOB:

® perIaTh NPaKTUYECKUeE 3a/1a4i C IPUMEHEHHUEM NPOCTEHIINX CBOMCTB GUryp.
N3mepenus 1 BbIYHMCIEHHSA

® BBINOJIHATH U3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYMH YIJIOB, C IIOMOIIBbIO MHCTPYMEHTOB
JUI U3MEPEHUH JUIUH U YTJIOB;

® BBIYHCIATH [UIOIMIAH IPSIMOYTOJIbHHUKOB.
B noBcegHeBHOI )KM3HH M IIPH M3YYeHUH APYTUX NPeIMeTOB:

® BBIUMCIATH PACCTOSIHUSI HAa MECTHOCTM B CTAHJAPTHBIX CHUTyalUsX, ILJIOLIAAH
IPSIMOYTOJIbHUKOB;

® BBINOJHATh NPOCTEHIINE MOCTPOCHHUS M M3MEPEHHs] Ha MECTHOCTH, HEOOXOIUMbIE B
peanbHOU KU3HU.
Hcropusi MaTeMaTuKn

® OIUCHIBaTh OT/AEIbHBIC BBIJAIOIIMECS PE3YJbTaThl, IMOJIYYEHHbIE B XOJE pa3BUTHS
MaTeMaTHKHU KaK HayKH;

® 3HATh NPUMEPHl MaTEMATHYECKUX OTKPBITHMM U UX aBTOPOB, B CBSI3M C OTEUECTBEHHOW U
BCEMHUPHON UCTOPHUEH.

BbINyCKHUK TOJYYHT BO3MOMKHOCTH HAydyuTbesi B 5-6 kiaccax (aas odecnmedeHust
BO3MO’KHOCTH YCIIEIIIHOTO NMPOJ0JIKEeHUs1 00pa30BaHus Ha 6230BOM U yri1y0JIeHHOM YPOBHSX)
DJIEeMEHTBI TEOPHH MHOKECTB M MATEMaTH4eCKOM JIOTHKH

o Onepuposamv? nOHAMUAMU: MHONCECMEO, XAPAKMEPUCTIUKU MHOICECEA, HTeMEH
MHOJCecmea, nycmoe, KOHeuHoe u beckoneunoe MHOIHCECMEO0, I’lOdMHOcheCWZGO, l’lpl/lHClafleofCHOcn’lb,

e onpeodeniamov NPUHAOTIEHCHOCHb INEMEHMA MHOICECMEY, 00bEOUHEHUIO U NEPECceyeHUIO
MHOJICECmS, 3a0a8aAMb MHONCECMBO C NOMOUbIO NePEeUUCTIeHUs DIEMEHMO8, CIO8ECHO20 ONUCAHUAL.
B noBcenHeBHOM KM3HHM U NPH U3YYCHUH APYTHX NPEIMETOB:

® paAcno3Haeantvb jl0cU4eCKU HEKOPPEKMHblE 6bICKA3bI6EARUS,

® CmMpoumv YenouKu yMo3aKuOUeHUli Ha OCHOBE UCTONb308AHUSA NPABGUIL TIOSUKU.
Yucna

L4 Onepupoeamb NOHAMUAMU. HAMYPAJIbHOE YUCTIO, MHOMCECNB0 HAMYPAIbHbIX UYUCEIL,



yenoe 4ucio, MHONCECMBO YenblX uucel, 0ObIKHOBeHHAs OpoOb, decimudHas Opodb, CMeulaHHoe
YUCNO,  PAYUOHANIbHOE — YUCIAO,  MHOJHCECMBO  PAYUOHANbHLIX — YUCeN,  2eOMempUYecKasl
unmepnpemayusi HamypaibHulX, Yeivlx, PAYUOHAIbHbIX,

®  NOHUMAMb U 0OBACHAMb CMBICA NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA;

®  GLINOJIHAMb GLIYUCICHUS, 8 MOM HUCIe C UCNOIb30BAHUEM NPUEMO8 PAYUOHATLHBIX
8bIYUCTIeHUL, 0OOCHOBLIBAMb ANCOPUMMbL LINOJIHEHUSL OUCMBULL;

® ucnoavzosamsv npuzHaxu OJemumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmer u
npou3eedeHUst Yucesl npu GblNOJHEeHUU GbIYUCTIeHUN U peuleHuu 3a0ad, 000CHOBbIBAMb NPUSHAKU
oenumocmu;

®  GLINOJIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

®  YNOpsA0OUUBAMb YUCLA, 3ANUCAHHBIE 8 8UOE OOLIKHOBEHHBIX U OeCAMUYHbIX Opobell,

o naxooumv HOMJ u HOK uucen u ucnoiv3o06ams ux npu pewieHuu 3a0d, .

®  onepupogamv NOHAMuUEM MOOYIb UYUCIA, 2e0OMEeMmPUYecKds UHMepnpemayus Mooyis
yucaa.
B noBcexHeBHOM KU3HH M TPH U3YYE€HHH PYTHX NMPEAMETOB:

®  NpuMeHsMb NPABUILA NPUOTUNCEHHBIX BbINUCICHUL NPU PEULeHUU NPAKMUYECKUX 3a0a4 U
peuteHuu 3a0a4 Opyaux yueOHvlX npeomemos,

®  BLINOIHAMb CPAGHEHUE PE3YIbMAMO8 GbIMUCICHUL NPU PEUEHUU NPAKMUYECKUX 3404y,
8 MOM YUC/Ie NPUOTUNCEHHBIX BbIUUCTICHU,

®  COCMAsIAMb YUCILOBbLE BbIPANCEHUS U OYCHUBAMb UX 3HAYEHUS. NPU PeuleHUU
NPAKMUYecKux 3a0ad u 3a0ay u3 opyaux y4ebHvlx npeomemos.
YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU: PABCHCMEO0, HUCI080€ PABCHCMEO, VPABHEHUE, KOPEHb
VPasHenus, peuerue ypasHeHusl, YUcl080e HePaseHCmao.
CTaTHCTHKA U TEOPHUS BEPOSATHOCTEI

o Onepuposamv nowsmusimu: cmoirduamolie u Kpy2ogvle OUASPAMMbL, MAOIUYbL OAHHBIX,
cpeonee apugmemuueckoe,

®  u3gIEKaAmMb, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASDAMMAX;

® cocmasisme madbIUYsl, CMPOUMs OUASPAMMbL HA OCHOBE OAHHUBIX.
B noBceiHeBHOM KU3HHU M TPU U3YYEHHUH PYTUX NPeAMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPeodPA308bI8aAMb UHDOPMAYUIO, NPEOCMABIEHHYIO
8 MaOIUYAx U Ha OUASPAMMAX, OMPANCAIOUWYIO CEOUCMEA U XAPAKMEPUCMUKY PEANbHbIX NPOYECCOs8
U s61eHuUll.
TekcroBbIe 3aga91

e Pewamb npocmule u CLOJNCHbIE 3A0aAUU PAZHBIX MUNOS, A MAKHCE 3A0a4U NOGLIUEHHOLL
mpyoHOCmu,

2 351ech U jasee — 3HAThH ONpejeeHHe IOHATHS, YMETh IOSACHATh EF0 CMBICII, YMETh UCIO0JIb30BaTh MOHATHE U €r0
CBOICTBa IIpyu NpOBCACHNUN paCCy)KI[eHHﬁ, JA0Ka3aTCJIbCTB, pPCIICHUH 3a/1a4.

®  UCNONBL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay Oils
NOCMPOeHUsl NOUCKOBOU CXeMbl U peuleHusl 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOa NOUCKA peuleHus 3a0ay (om mpebo8anus K YCi08U
U om ycnogusi K mpebo8anuro);

®  MO0enUPOBaAmMb PACCYHCOCHUSL NPU NOUCKE PEULEHUS 3A0aY ¢ NOMOUWbIO 2pAgh-cxembl;

®  gblOeNAMb IMANbL peuleHUsl 3a0adU U COOePAHCAHUE KaHCA020 Imanda,

®  UHmMepnpemuposamsb  SLIMUCIUMENbHbIE —pe3yIbmamvl 6  3a0ade, UCCIe008anb
noJy4eHHoe peulerue 3a0a4u;

®  QHAIU3UPOBAMb BCEBO3MONCHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUS 08X 00BEKMO8
U U3BMeHeHUe UX XapaKxmepucmuk npu COBMEeCMHOM OBUNCEHUU (CKOpOCMb, 8peMsl, paccmosHue)
npu peuleHuu 3a0ay Ha 08UdCeHUe 08YX 00BLEKMO8 KAK 6 0OHOM, MAK U 8 NPOMUBONOJIOHNCHLIX
HanNpaenesusx,

®  UCCIe008amb BCEBO3MONCHbIE CUMYAYULU NPU PeuleHuU 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCEMblL OMCYema,

®  pewams pasHOOOPA3HbLE 3A0AYU «KHA YACTUY,



®  pewambs U 0O0CHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0esMb MAMeMamuyecKyio OCHO8Y)
HA HAXO0JCOeHUe YACMU YUCIA U YUCIA NO €20 YACIU HA OCHO8E KOHKPEMHO20 CMbICAA OpOOU;

®  0co3HaBamb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNO0E, CEA3bl8AIWUX MPU
BeUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUJICEHUE);, B8blOeNsamb MU BeIUYUHbL U OMHOULEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peueHuu 3a0ay, KOHCMpPYuposams coOCmeeHHble 3a0ayu
VKA3AHHBIX MUNOS.
B noBceHeBHOM KU3HH M TPU U3YYE€HHUH PYTUX MPEIMETOB:

®  guldenamb Npu  pewlenuu 3a0ay  XApaKkmepucmuku paccMampusaemou 8 3adauye
cumyayuuy, OmiuyHvle oM pPedlbHblX (me, Om KOMOPLIX AOCMPpAZUpPo8anucy), KOHCMPYUPOBANy
HOB8ble CUMYayuu C YYemom DMux XapaKxmepucmukx, 6 YACMHOCMU, NPU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4umsléams nioOmHOCMb GeUjecmad;

®  pewambs U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEalbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcs MOYHbIU GbIYUCTUMENbHBIU Pe3VIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3HbLE CUCTEMbL OMCYemd.
Harasignass  reomerpus
I'eomeTpuueckue GUrypbi

o Il3enexams,  UHMEPNPEMUpPOSamsv U Npeobpazoevleamv  UHPOpPMAYU) O
2eoMempuieckux ueypax, npeocmasienHyo Ha Yepmeicax,

®  uzobpadicamv uzyuaemvle @Queypbl Om pPYKU U C HOMOWDIO KOMNbIOMEPHBIX
UHCIMPYMEHMO8.
N3mepeHus u BLIYUCTEHHS

®  GLINOIHAMb UBMEPeHUEe ONUH, PACCMOSHUL, BEIUYUH Yel08, ¢ NOMOWbBIO UHCIMPYMEHMOB
OJ151 UsMepeHull ONUH U Y208,

o  GLIUUCIAMb NIOWAOU  HPAMOY2OIbHUKOS, KEAOpAmos, 00veMbl NpIMOY20JbHbIX
napanneienunedos, Kyoos.
B noBceHeBHOM KU3HH M TPU U3YYEHHH PYTUX MPEAMETOB:

®  GLIUUCTAMb PACCMOSIHUSL HA MEeCMHOCMU 6 CMAHOAPMHbIX CUMYayusx, Niowaou
VUACMKO8 NPAMOY20IbHOU (hopMbl, 00beMbl KOMHAM,

o BbINONHAMb NPOCMeluiue NOCMPOEHUsT HA MECMHOCMU, HeoOX00uMble 8 pPealbHOl

HCUBHU,

®  OYeHUuBamb pazmepvl PedibHblX 00BEKMOE OKPYIHCAIOUe20 MUPA.
HcTopusi MaTeMaTHKH

o Xapaxmepuzoeamv 6K1a0 8bLOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX 0bnacmell.



BbinyckHuK HayyuTcsi B 7-9 kijaccax (A7 UCNOJb30BAHMA B MOBCEJIHEBHOW KM3HM U
o0ecrieyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKeHHsI 00pa30BaHUsI HA 02a30BOM YPOBHeE)
DJIeMeHTBI TEOPHH MHOKECTB M MATEeMaTH4eCKOH JIOTUKH

e OnepuposaTh Ha 6a30BOM YpPOBHE® MOHATHAMHU: MHOKECTBO, SIEMEHT MHOKECTBA,
IIOJIMHO>KECTBO, IIPUHAIJIEKHOCTD;

®  33/1aBaTh MHO>KECTBA MIEPEUUCIECHUEM UX DIIEMEHTOB;

® HaXOJUTb [IepeceueHue, 00bEIMHEHNE, IOJIMHOKECTBO B IPOCTEHIINX CUTYaLUsX;

e oInepupoBaTh Ha 0a30BOM ypOBHE MOHITHSIMU: OIIPENEICHHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeNIbCTBO;

® IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEDPHI [UIsl TOATBEPKICHUS CBOMX BbICKa3bIBAaHUM.
B noBceHeBHOM KU3HM M IPU U3YYEHHUH JPYTUX NPeAMETOB:

®  UCHOJB30BAThH TPaPHUUECKOE MPECTABICHUE MHOXKECTB JJISl ONMCAHUS PEATIbHBIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUHU 3aJjay APYIMX y4eOHBIX PEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUAMU: HATYPaJIbHOE YHUCIO, LEN0E YHCIIO,
OOBIKHOBEHHAst JIpo0b, JeCATUYHAs JpoOb, CMeIIaHHas ApoOb, PpalMOHAIBHOE YHUCIIO,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YKCEII U MPABWIIA JEHCTBUN IIPU BBIIIOJIHEHUHN BBIYUCIICHUN;

®  WCIOJIB30BATh MPU3HAKU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUN U
PELIEHNN HECIIOKHBIX 3a/1ay;
BBITIOJIHATH OKPYIJIEHUE PAllMOHAIbHBIX YMCENl B COOTBETCTBUH C IIPAaBUIIAMY;
OLICHMBATh 3HAYEHHUE KBAJIPATHOI'O KOPHS U3 MOJIOKUTEIBHOTO LEJIOT0 YNCIIA;
pacrno3HaBaTh pallMOHaIbHbIE U UPPALMOHAIBHBIC YNCIIA;

e  CpaBHUBATh YHCIIA.
B noBceHeBHO KU3HHU M IPU U3YYEHHUH JAPYTHX NPeAMeTOB:

®  OLEHMBATh PE3YJIbTAThl BHIYUCICHU MIPU PEIICHUN PAKTUYECKUX 3a/1a4;

e  BBIIOJIHATH CPABHEHHE YHUCET B PEAIBHBIX CUTYalUsX;

®  COCTaBJIATH YMCIIOBbIE BBIPAXKEHUSI MPU PEIICHNU MPAKTUUECKUX 3a]a4 U 3a/1a4 U3
JPYTUX y4eOHBIX IPEAMETOB.
ToxnecTBeHHBIC MPEOOPa30BaHUA

e  BrInosHATH HECIOXHbIE MPeoO0pa3oBaHUs MJI BBIYUCIICHUS 3HAYEHUH YHCIOBBIX
BBIDQKEHUH, COJEp)KAUIMX CTENEHW C HaTypaJbHBIM IIOKAa3aTEJIEM, CTENEHU C LEIbIM
OTpHULATENbHBIM [T0OKA3aTENEM;

e  BBINOJIHATH HECJIOXKHBIE MPEOOPa3OBaHUs LENbIX BBIPAXKEHHUI: pacKpbIBaTh CKOOKH,
MIPUBOANTH MOAOOHBIE CIaraeMeble;

®  UCNOJb30BaTh (POPMYJBI COKPAIIEHHOIO YMHOXKEHHs (KBaapaT CYMMBI, KBajpaT
Pa3HOCTH, Pa3HOCTb KBAJIPATOB) ISl YIPOIIEHUS BBIYMCICHUN 3HAaUeHUI BBIpaXKEHUH;

®  BBIOJIHATH HECIOXKHbBIE IPe0Opa30BaHus APOOHO-TMHEHHBIX BBIPAXKEHUN U BBIpAKEHUH
C KBaJpaTHbIMU KOPHIMH.
B noBceHeBHOM KNU3HHU M IPH U3YYEHHUH APYTHUX NPEAMETOB:

e [IOHUMMAaTh CMBICJI 3aIUCH YHCTIA B CTAHAAPTHOM BHJIE;

e onepupoBaTh Ha 6a30BOM YPOBHE NOHSTUEM «CTaHJApTHAs 3alUCh YHCIa.
YpaBHeHHsI U HEPABEHCTBA

e OmnepupoBaThb Ha 0a30BOM YypOBHE TMOHSATHSAMM: PaBEHCTBO, YHCIOBOE DPABEHCTBO,
ypaBHEHHE, KOpPEHb YpaBHEHHs, pEIlIeHHWE YPaBHEHMs, YHMCIOBOE HEpPAaBEHCTBO, HEPABEHCTBO,
pellieHre HepaBEeHCTBA;

% 351ech u asiee — paclo3HaBaTh KOHKPETHBIE TIPUMEPHI OOLIUX MOHATHH 110 XapaKTepPHbIM IIPU3HAKAM, BHIIOJIHATH
JICICTBUS B COOTBETCTBUU C ONPEACIECHUEM U IPOCTEHIINMY CBOMCTBAMU NIOHATUN, KOHKPETU3UPOBATh IPUMEPAMHU
o01mMe TOHATHS.



®  [IPOBEPATH CNPABEUIMBOCTb YMCIOBBIX PABEHCTB U HEPABEHCTB;

e  pemlarh JMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASILUECS K IMHEWHBIM;

®  pelaTh CUCTEMbl HECTIOKHBIX JTMHEHHBIX YPaBHEHUH, HEPABEHCTB;

®  [IPOBEPATH, SABIACTCS JIM JAHHOE YUCIIO PEIIEHNEM ypaBHEHUs (HEPABEHCTBA);

e  pelaTh KBaJpaTHbIC YpaBHEHUS 110 (hopMysie KOpHEH KBaJpaTHOIO YpaBHEHUS;

e  y300pakaTh pEeIICHUS HEPABEHCTB U UX CUCTEM HA YUCIOBOU IMPAMOIL.

B noBceHeBHOM KNU3HHU M IPH U3YYeHHUH JAPYTHUX NPeAMETOB:

®  COCTaBJIATDH U PELIATh JIMHEWHbIE YPaBHEHUSI IPU PELIECHUH 3a/1a4, BOSHUKAIOIIHNX B
APYTUX y4yeOHBIX IpeaMeTax.

DyHKUMH

e HaxoauTs 3HaueHHEe QYHKINU 10 33JaHHOMY 3HAUEHHUIO apTyMEHTA;

® HAaxoAUTh 3HAYEHUE apryMeHTa IO 33JaHHOMY 3HAYEHUIO (YHKIUH B HECIO0XXHBIX
CUTYyaLUsAX;

e ompenensATh MOJOXKEHHE TOYKM I10 €€ KOOpJAMHATaM, KOOpPAMHATBl TOYKH II0 €€
MIOJIOKEHHIO HAa KOOPJMHATHOMN IJIOCKOCTH;

e 110 rpaduKy HaXOAUTh 00JACTh OMNpEAETICHUs, MHOXKECTBO 3HAYCHUH, HYIH (YHKIIHUH,
IPOMEKYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHusi M yObIBaHUS, HauOousbliee WU
HauMEHblIee 3HaYeHUs PyHKIHUHY;

e  cTpouTh rpaduK TMHEHHON PYHKINH;

®  [IPOBEPATH, SIBJIAETCS JM AAHHBIA rpaduk rpadukom 3anaHHON QyHKIMM (JIMHEHHOM,
KBaJIpaTU4HOM, 00paTHON MPOMOPLUOHAIBHOCTH);

e  ompenensaTh NMPUOIMKEHHBIE 3HAYCHUS KOOPIUHAT TOYKH IEPECeYCHUsT TPauKOB
(byHKIH;

e  omepupoBaTh Ha 0A30BOM yYpPOBHE MOHSATHIMH: MOCIEI0BATEIBHOCTD, apu(METHYECKAs
Iporpeccusi, reoMeTpudecKas porpeccus;

e pewmarh 3aJayd HAa IPOTrPecCUU, B KOTOPbIX OTBET MOXET ObITh MOJY4YeH
HETIOCPEICTBEHHBIM TI0JICUeTOM 0e3 mpuMeHeHUs (opMyI.

B noBceHeBHO KU3HHU M IPU U3YYEeHHUH IPYTUX NPeAMETOB:

®  UCNOJb30BaTh TpaUKH peabHBIX MPOLECCOB M 3aBHUCUMOCTEH JUIsl ONpeAeseHus uX
CBOMCTB (HauOOJIbIINE U HAUMEHbIIINE 3HAUEHUS, IPOMEKYTKH BO3pacTaHus U yObIBaHUS, 00J1acTH
MOJIOKUTEIBHBIX U OTPULIATENBHBIX 3HAUCHUH U T.11.);

®  UCMOJb30BaTh CBOMCTBA JIMHEHHOW (QYHKUMU U ee TpaQuK NpH pelIeHHH 3ajad M3
JIPYTUX y4EOHBIX MPEIMETOB.

CraTucTHKA U TEOPHUA BepOATHOCTE

e lIMerb mpejicTaBlieHUE O CTATUCTUYECKUX XapaKTEPUCTHUKaX, BEPOSITHOCTH CIIy4allHOTO
coOBITHSI, KOMOMHATOPHBIX 3aa4ax;

e  pemiath NpocTellIne KOMOMHATOPHBIE 33Ja4d METOAOM IpPSIMOTO U OPraHU30BaHHOIO
nepebopa;

®  [IPEJCTaBIATH JaHHbIE B BUJIE TAOJHUL, TUarpaMm, rpadukos;

e  yuTaTh HH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOIHIIbI, TMarpaMMbl, rpaduka;

e  OMpenensITh OCHOBHBIE CTATUCTUUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIIEHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIINX CITyYasiX;

®  UMETh [IPE/ICTAaBICHHUE O POJIU 3aKOHA OOJIBIIUX YHCEN B MACCOBBIX SIBICHUSX.

B noBceHeBHOM XKNU3HHU M IPH U3YYEHHUH IPYTHUX NPEAMETOB:

®  OIIEHMBATh KOJIMYECTBO BO3ZMOKHBIX BAPHAHTOB METOJIOM Iepedopa;

®  UMETh IIPEJICTABICHHUE O POJIU MPAKTUYECKHU TOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITHIA;

® CpaBHMBAaTb OCHOBHBIE CTaTUCTHMUYECKHUE XapaKTEPUCTUKH, IIOJYyYEHHBIE B IPOLECCE
pelIeHns MPUKIAIHON 3a/1a4uM, U3YYEHUS PEaIbHOTO SIBJICHUS,

®  OLEHHUBATh BEPOSTHOCTD pPeaIbHBIX COOBITUH U SIBIIEHUN B HECTIOKHBIX CUTYaIUsIX.
TexkcToBBIC 3a4a4H



e Pemarh HeCIOXXHBIE CIOKETHBIE 3aJaud pa3HbIX THUIIOB Ha BCE apUPpMETHUECKHE
JIeNCTBUS,

®  CTPOUTH MOJIEJIb YCIOBHUS 3a/1a4H (B BUJIE TaOJIHIIbI, CXEMbI, PUCYHKA UM YPaBHEHHUS), B
KOTOpOI J1aHbl 3HAUYEHHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIUYMH, C LEJIbIO TIOMCKA pEIICHUS
3a/1a4y;

®  OCYILIECTBIJIATH CHOCOO MOUCKA PEUICHHS 3a/lauM, B KOTOPOM PacCyXJI€HHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAHUIO I OT TPeOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEILIECHUS 3a7auu;

e  BBIJENATH ATAIbI PEIICHUS 33]1a4H;

®  HHTEPIPETUPOBATH BBHIYUCIUTENIBHBIE PE3YNbTAThl B 3aJaue, UCCIEA0BaTh MOJIYyYEHHOE
pelieHue 3a1auu;

® 3HATh Pa3JIUYMe CKOPOCTEH OObEKTa B CTOSUEH BOJE, MPOTHUB TEUEHUS U IO TEUCHUIO
peKu;

e  pemiarh 3aJ1a4M Ha HAXOXKJEHUE YaCTH YMCIIAa U YKCa 10 €T0 YacTH;

e  pemiarh 3a7aud Pa3HBIX TUIOB (Ha paboTy, HA MOKYIKH, HA IBUYKEHUE), CBA3BIBAIOIINX
TPH BEIMYUHBI, BBIICIATH 3TH BETUYMHBI U OTHOIICHUS MEX1Y HUMU;

®  HaxOJIUTh MPOILEHT OT YHCIA, YUCIIO IO MPOLEHTY OT HEro, HaXOAWUTh IMPOIIEHTHOE
CHIDKEHHE WIH MTPOLIEHTHOE MOBBIICHUE BETUYHHBI;

®  pelIaTh HECJIOKHbIE JIOTHYECKUE 33/1a4U METOJOM PacCyKICHUH.
B noBceHeBHO KU3HHU M IPU U3YYeHHUH IPYTUX NIPeAMETOB:

®  BBIIBUTATh T'MIIOTE3bl O BO3MOXKHBIX MPECIbHBIX 3HAYEHHUSIX HCKOMBIX B 3a/aue
BEJIMYUH (JI€T1aTh TPUKUIIKY).
I'eomerpuueckue purypni

¢  OmnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSIMU T€OMETPUUECKUX (DUTYD;

®  U3BJIEKaTh MHPOPMAILMIO O TEOMETPUUYECKUX PUTypax, IPEACTaBICHHYIO Ha YEPTEXKAX B
SIBHOM BUJIE;

® [PUMEHSATh Ui pELIeHUs 3aJad4 reoMeTpuyeckue (HakThl, €CIM YCIOBUA HX
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (opMe;

e pemarh 337a4M HAa HAXOXKJEHHE TeOMETPUYECKHUX BEIMYUH MO oOpaslam Wiu
JIrOpUTMaM.
B noBceHeBHO KU3HHU M IPU U3YYEeHHUH IPYTUX NPeAMETOB:

®  UCMOJb30BaTh CBOMCTBA FT€OMETPUUECKUX (PUTYp NS pellieH s TUIIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTYaIUsX [TOBCEIHEBHOM KU3HHU, 3a/1a4 MPAKTUYECKOTO COJIEPIKaHNUS.
OTHomIEeHHus

e OmnepupoBaTh Ha 0a30BOM YpPOBHE NOHSTHUSIMHU: PABEHCTBO (QUIyp, paBHbIE (DUTYPBI,
PaBEHCTBO TPEYTOJbHUKOB, NAapaJUIEIbHOCTD MPSAMBIX, HEPIEHIUKYISIPHOCTD MPSIMBIX, YIIIBI MEXIY
IPSIMBIMU, IEPIIEHINKYJISP, HAKIOHHASL, TPOEKIIHS.
B noBceHeBHO KU3HHU M IPU U3YYEeHHUH IPYTUX NPeAMETOB:

®  1CIOJIb30BaTh OTHOLIEHWS JJIs pEUIeHHs] MNPOCTEHIIMX 3aJady, BO3HUKAIOIIUX B
peanbHOM KU3HU.
N3mepenus 1 BbIYHMCICHUSA

e  BrInosHATH U3MEpEHHE JITNH, PACCTOSHUH, BEJIMYUH YTJIOB, C TOMOIIbIO HHCTPYMEHTOB
JUISL U3MEPEHUH JIJIUH U YIJIOB;

®  IPUMEHATH POPMYIIBI IEPUMETPA, IUIOIAAN U 00bEeMa, IIIOAIU TOBEPXHOCTH
OTJEJbHBIX MHOTOI'PAaHHUKOB IIPU BBIYHUCIEHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBUH;

e npuMeHATH Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOIICHUS IS
BBIUHCIICHUS IJIMH, PACCTOSTHUM, IIJIOLAAEH B IPOCTEMIINX CIIydasix.
B noBceiHeBHO KU3HU M IPU U3YYeHHUH IPYTUX NPeAMETOB:

®  BBIYHCIATH PACCTOSHMUSI HA MECTHOCTH B CTAHJAPTHBIX CHUTYalUsX, IUIOMIAAH B
MPOCTEHIINX CITydasix, IPUMEHATh GOPMYJIIbI B MPOCTEUIINX CUTYALUSAX B [IOBCEHEBHOM KU3HU.
I'eomeTpnyeckue nNocTpoeHus



e 300paxaTh TUTIOBBIC TJIOCKUE PUTYPHI U (PUTYPHI B MPOCTPAHCTBE OT PYKH H C
IIOMOUIbIO0 HUHCTPYMEHTOB.
B noBceaHeBHOI *KM3HH M TPH U3YYeHUH APYTUX NMPeIMeTOB:

®  BBINOJIHATH IPOCTEHIINE TOCTPOCHHUS HA MECTHOCTH, HEOOXOIUMBIE B PEasIbHOM JKU3HU.
I'eomeTpuyeckne nmpeodpa3zoBaHus

e  Ctpouth Qurypy, CHMMETPUUYHYIO JTaHHOU (PUType OTHOCUTEIBHO OCHU U TOUKH.
B noBceiHeBHO KU3HHU M TPU U3YUYEHHUU APYTHX NPeAMETOB:

®  pacrno3HaBaTh JIB)KEHUE 0OBEKTOB B OKPYKAIOILIEM MUDE;

®  pacro3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPY>KAIOIIIEM MHUDE.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

e  OmnepupoBaTb Ha 6a30BOM YpOBHE MOHSATHIMH BEKTOpP, CyMMa BEKTOPOB, IPOM3BEACHUE
BEKTOpA Ha YHCII0, KOOPMHATHI Ha MJIOCKOCTH;

e  ompeneNsaTh NPUOIMKEHHO KOOPAMHATHI TOUKH IO €€ M300paKeHHI0 Ha KOOPAMHATHON
IJIOCKOCTH.
B noBceiHeBHOM KU3HHU M TPU U3YYEeHHUH IPYTUX NPeAMETOB:

®  CIOJIb30BaTh BEKTOPHI JAJISl PEHICHHs MPOCTEHINIMX 3a/a4y Ha ONpeAelieHHe CKOPOCTH
OTHOCHUTEIIFHOTO JIBMKEHHUSL.
Hcropus MaTeMaTuKH

e OmnuceIBaTh OT/IENbHBIC BBIIAIOLIUECS PE3YyIbTaThl, OJyYEeHHbIC B XOJI€ Pa3BUTHUS
MaTeMaTHKHU KaK HAYKH;

®  3HATh NPUMEPHl MATEMATHYECKHX OTKPHITUH U UX aBTOPOB, B CBS3H C OTCUECTBEHHOU H
BCEMHUPHOM UCTOPHUEH;

e [OHUMAaTh POJIb MATEMAaTUKH B pa3Butuu Poccuu.
MeToabl MaTEeMATHKH

e BpiOupare nOAXOAANMA WM3YYCHHBI METOJ JJs PEUICHHsS HW3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a7ay;

e [IpuBoauTh HOpHUMEpPHl MATEMaTUYECKHX  3aKOHOMEPHOCTEH B  OKPYKaIOLIEH
JeMCTBUTENILHOCTH U IPOU3BEICHUSAX UCKYCCTBA.

BbINyCKHUK MOJYYHUT BO3MOXKHOCTH HayduThess B /-9 Kjaaccax I olecnedeHus
BO3MO>KHOCTH YCIICIIIHOTO NPOAOJIKeHUsI 00pa30BaHus Ha 0230BOM H yri1y0JICHHOM yPOBHSAX
DJIeMeHTbI TEOPMU MHOKECTB M1 MATEeMaTH4eCKOH JIOTUKH

e  Onepuposamv® nomsmusmu: onpedenenue, meopema, aKCUOMA, MHOICECMEO,
XapakmepucmuKky MHONCECMEd, JJIeMeHmM MHONICeCmed, nycmoe, KOHeuYHoe U OecKoHeuHoe
MHOHCECTNBO, NOOMHONCECMBO, NPUHAONEHCHOCb, BKIIOUEHUE, PABEHCINBO MHONCECTE;

®  u300padcamov MHOMCECMEA U OMHOUWEHUE MHOICECIE C NOMOWbIO KpY2os Jiinepa;

®  onpeodenamv NPUHAONEHCHOCIb INIEMEHMA MHOACECMBY, 00bEeOUHEHUIO U NepeceqeHUrO
MHOICECE,

®  3a00a6amb MHONCECMBO C NOMOWbIO NEPEYUCTEHUS INEMEHMOE, CTOBECHO20 ONUCAHUSL,

®  onepupoeéamv NOHAMUAMU: BbICKA3bIBAHUE, UCHUHHOCb U JIONICHOCHb 6blCKA3bI6AHUA,
ompuyanue 6blCKA3bl6AHUL, ONepayuu Hao BbICKA3bIBAHUAMU. U, UNU, He, YCIOGHbIE BbICKA3bIBAHUS
(umnauxayuu);

®  CmMpoUmb 6bICKA3bIBAHUSA, OMPUYAHUS BbICKA3bIBAHUI.
B noBceHeBHOM KNU3HHU M IPH U3YYEHHUH IPYTHUX NPEAMETOB:

®  CcmMpoumb YenoyKu yMO3aKkAOYeHUll Ha OCHO8E UCNONIb30BAHUS NPABUN JIO2UKU,

®  UCNONL306AMb  MHOJCECMBA, Onepayuu ¢ MHOJICecCmeamu, ux zpaguueckoe
npeocmasnenue 015 ONUCAHUSL PeabHbIX NPOYECCO8 U A6NEHUL.
Yuciaa

4 3JICCB " JaJIEC — 3HATH ONPEACIICHNUE TOHATUA, YMETD IOACHATH €r0 CMBICJI, YMETDH UCIIOJIB30BATh IMOHATHUE U €T0
CBOIiCTBa IIpyu NpOBCACHNN paccymneﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUM 3a/1a4.



o Onepuposamv NOHAMUAMU: MHOHNCECBO HAMYPATILHBIX YUCET, MHONCECBO UeNblX
yucen, MHOMICECMBO PAYUOHANILHBIX YUCEN, UPPAYUOHANbHOE YUCNO, KBAOPAMHbIU KOpPEeHb,
MHOJCECMBO OelCMBUMENbHbIX YUCeN, 2e0MempUudecKas unmepnpemayus HaAmypaibHblX, Yeabix,
PAYUOHATLHBIX, OCUCMBUMENbHBIX YUCE],

®  NOHUMAMb U 00BACHAMb CMBICT NOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMb GLIUUCIIEHUS, 8 MOM YUCIe C UCHONb308AHUEM NPUEMO8 DAUUOHATbHBIX
BLIYUCTEHULL,

®  GLINOJIHAMb OKPY2IeHUE PAYUOHANbHBIX YUCe C 3A0AHHOU MOYHOCbIO;

®  CpasHueamv payUoOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  Npeocmasiams PAyUOHAIbHOE YUCIO 8 8Ude 0eCIMUYHOU 0poou

®  YNopA0oHUBAMb YUCAA, 3ANUCAHHbBLE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooumv HOM u HOK uucen u ucnoivs3o08amo ux npu pewlenuu 3a0au.

B noBceiHeBHO KU3HH M TPU U3YYeHHUH PYTUX NPeAMETOB:

®  npuMeHAmMb NPABUILA NPUOTUNCEHHBIX 8bIYUCTEHULL NPU PeuleHUU NPAKMUYECKUX 3a0ay U
peuteHuu 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOIHAMb CPABHEHUE Pe3YIbMAMmo8 bIYUCIEeHUL NPU PeueHUU NPAKMUYECKUX 3a0ad,
8 MOM Yucie NPUOTUINCEHHBIX BbIYUUCTIHUN,

®  cocmasnams U OYeHUBAMb YUCTOBbLE GbIPANCEHUS NPU PeULeHUU NPAKMUYECKUX 3a0ay U
3a0ay u3 Opyaux y4eOHuIX npeomemos;

®  3anucvléamv U OKpY2liamb HYUCIOBble 3HAYEHUS PeaNbHbIX GeIUYUH C UCNONIb308AHUEM
PA3HLIX cuCmeM UMepeHus.

ToxnecTBeHHbIE IPe0OPa30BaAHUA

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3ameem, CmeneHu ¢ Yeabim
ompuyamenbHulM NOKa3amenem,

®  GLINONHAML NPeoOpPA308aHUsl YENbIX BbIPANCEHUU: Oelicmeus ¢ OOHOYIeHAMU
(cnooicenue, 8vluUMAHUE, YMHOMCEHUE), Oeucmeuss ¢ MHO20UNeHaMu (CllodceHue, Gvluumanue,
VMHOOJICEHUE);

®  GLINOJIHAMb PA3NONCEHUE MHOSOUICHO8 HA MHONCUMENU OOHUM U3 CNOCODO08. 8blHeCeHUe
3a CKOOKY, 2pynnupoeKa, UCnoib308anue Yopmyn COKpAueHH020 YMHONCEHUSL,

®  gblOeNAMb KBAOPAM CYMMbL U PA3HOCMU 0OHOYIEHO8,

®  pPAcKIaovieamv HA MHOMCUMENU KBAOPAMHbIUL MpPexuieH,

®  GLINOJIHAML NPeoOPA308AHUSL  BLIPANCEHUL, COOEPAHCAUWUX CMEeNneHu ¢  Yeablmu
ompuyamenbHblMU  NOKA3amenamy, nepexooums Om 3anuci 8 6ude CmeneHu C Yelvim
ompuyamenbHblM NoKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAML NpPeobpazosanus OPOOHO-PAYUOHAILHLIX — BbIPAJICEHUL:  COKpaujeHue
Opobell, npugedeHue aneebpauyeckux opodeli Kk 00wemy 3HaAMeHameno, CloNdCeHue, YMHOMCeHue,
OelleHue aneebpaudeckux Opoobel, o3eedeHue aneedpauyeckou Opodu 8 HAMYPAIbHYIO U YENyio
OmMpUYAMENbHYI0 CIMEeNneHb,

®  GLINOIHAMb NPEoOPA30BAHUS BbIPANCEHUN, COOEPHCAUUX KBAOPAMHBLE KOPHU,

®  gblOenAMb KEAOpAm CYMMbl UNU PA3HOCMU OBYYIEHA 6 BbIPANCEHUSX, COOePHCAUJUX
K68aopammbvie KOPHU,

®  BLINOIHAMb NPEOOPA30BAHUSA BLIPAICCHUL, COOEPAHCAUSUX MOOYTb.

B noBceiHeBHO KU3HHU M TPU U3YYEHHUH PYTUX MPEAMETOB:

®  GLINOJIHAMb NPeodPaA308aHUsL U OCUCMBUS C YUCIAMY, 3ANUCAHHLIMU 8 CIAHOAPMHOM
guoe;

®  GLINOIHAMb NPeoOPA308aAHUSL ANCEOPAUYECKUX BbIPAMCEHUL NPU PeueHUU 3a0ay Opyeux
VUEOHBIX NPeOMemos.

YpaBHeHHs 1 HEPABEHCTBA

e Onepuposamsv NOHAMUAMU: YPABHEHUe, HEePABEHCMBO, KOPEHb VPABHEHUs, peuleHue
HepaseHcmea, pasHOCUNIbHble VPABHeHUs, 001acmeb onpedenenus YpasHeHus (HepaseHcmaa,
cucmembl YpagHeHUll Uil HepaseHCcms);



®  pewams NUHeliHble YPAGHEHUs U YPAGHEHUs, C800UMble K TUHENHbIM ¢ NOMOUbIO
MOACOECMEEHHBIX NPE0OPA30BAHULL,

®  pewams K8aOpamHvle YPAGHEHUS U YPAGHEHUS, CB0OUMbLE K KBAOPAMHBIM C NOMOUbIO
MOACOECMEEHHBIX NPE0OPA30BAHULL,

®  pewamb OpOOHO-TUHENHbIE YDAGHEHUSL,

® pewams  npocmeliuiue  UPPAYUOHATbHbIE — YPABHEHUs  6uUdd \ / f (x) =a,
V() =g () ;

n

e pewams ypasnenus éuoa X =4a;

®  pewams ypagHeHUs CNOCOOOM PAa3NloONCEeHUsL HA MHONCUMENU U 3aMeHbl NepeMeHHOU,

®  UCNONBL308AMb MEMOO UHMEPBANO8 Olsl PeuleHUs Yeavlx U OpoOHO-PAYUOHATLHBIX
Hepagencma,

®  pewams NUHElHble YPAGHEHUS U HEPABEHCMEBA C NAPAMEmpPamu,

®  pewams HeCl0NHCHblE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peuams HeClONHCHbIE CUCEMb] TUHELIHbIX YPABHEHUIl ¢ NAPpAMEempamu;

®  peuiams HeClONCHbIE YPABHEHUS 8 YeblX YUCIAX.
B noBceHeBHO KU3HHU M TPU U3YYEeHHUH IPYTUX NPeAMETOB:

® cocmaeniamv U pewlamv JUHelHble U KEAOpAMmHvle YPAGHEHUs, YPABHeHUs, K HUM
ce00swuecs, cucmemsl TUHENHbIX YPAGHEHUL, HEPABEHCME NpU peuleHuu 3a0ad Opy2ux y4eOHbIX
npeomemos;

®  BLINOIHAMbL OYEHKY Npagoonododus pe3yibmamos, NOAYYaemMblX NpU  peueHuu
JIUHEUHBIX U K8AOPAMHBIX YPAGHEHULL U CUCMEM TUHENHbIX YPAGHEeHUll U HePABEeHCME NpU peuleHUul
3a0ay Opy2ux y4eOHvIX NPeoMemos,

®  gblOUpamb COOMBEMCMEYIOUUE VPABHEHUs, HEPAGeHCMEAd UMY UX cucmemvl O
coOCMasienus MamemMamuyeckol Mooeiu 3a0aHHOU PeaibHOL CUMYAYUY Uiy NPUKIAOHOU 3a0ayu,

®  yMemb UHMEPNPemuposams NOJYYeHHbI NpU peueHuu YpagHeHUs, HepaseHCmea uiu
cucmemvl pe3yibmam 8 KOHmeKcme 3a0aHHOLl PeanbHOU CUMyayuy Uiu NPUKIaoHoU 3a0adu.
DOyHKIUH

o  Onepuposamv NOHAMUAMU. (DYHKYUOHAILHASL 3ABUCUMOCTb, (DYHKYUS, epapuk
@dyHKyuy, cnocobwl 3a0anusi QyHKYuU, apeymeHm u 3Hadenue QyHKyuu, oo1acms onpeoeieHus u
MHOJICECMB0  3HAYeHUll  YHKYuu, Hymu  QYHKYyuu, HnpoMedCymKu  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb QYHKYUU, YeMHOCIb/HEeYemMHOCb DYHKYUU,

o cmpoumsv  2paguxu JIUHEUHO, K8AOpaAmu4Ho @yHryui, obpammoi

NPONOPYUOHATLHOCTU, PYHKYUL 6UO0A. y = a + Lb’ y=~/xy=4, y=|x3
X+

® Ha npumepe K8aAOpAMUYHOU (HYHKYUU, UCNOIb308aMb NPeodpa308anus 2epaguxa
pynxyuu y=F(X) ona nocmpoenus epaghuxos Gynkyuii y — af (kx+b)+c ;

®  Ccocmaeisme YPAGHEHUs NPSMOU NO 3A0AHHLIM VCIOBUAM: NPOX0Oswel uepes 06e
MOYUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osauell Yepe3 OaHHYI0 MOYKY U NapaileibHOtU OaHHOU
NpAMOU,

® uccreoosamv QyHKYUIO o ee cpaguxy;

®  HAXOOUMb  MHOMCECMB0  3HAYEHUl, HYIU, HPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

®  onepupoéamv NOHAMUAMU. NOCIE008AMENLHOCMb, apuhmemuieckas npozpeccus,
2eoMempuyeckas npopeccusl;

®  pewams 3a0a4u HA APUDMEMUUECKVIO U 2eOMEMPUYECK)TO NPOSPECCUIO.
B noBceHeBHOM KU3HHU M TPU U3YYEeHUH JPYTUX MPEAMETOB:

®  ULIIOCMPUPOBAML C NOMOWBIO 2PAPUKA PEeaTbHYI0 3A8UCUMOCHb ULU NPOYECC NO UX
XapakmepucmuKam,



®  UCNONBL308aMb CEOUCMBA U 2PAPUK KEAOPAMUHHOU (DYHKYUU NPU DPeuleHuu 3a0ay u3
Opyeux yueOHvlX npeoMemos.
TexkcToBbIE 3a1a4H

o  Pewams npocmole u ClOIHCHBLE 3A0AYU PASHBLIX MUNOS, A MAK’CE 3A0aYU NOBLIUEHHOU
mpyoHocmu,

®  UCNONBL308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEeKCMO8 CIOJCHbIX 3a0ad Ois
NOCMPOeHUs NOUCKOBOU CXeMbl U peuleHusl 3a0ay,

®  paziuuams Mooelb MeKCma U MOoO0elb peuleHuss 3a0aqu, KOHCMPYuposams K O0OHOU
MOOeu peueHUsl HeCI0ICHOU 3a0ayu pasHble MOOeIu meKcma 3a0aqu,

®  3HamMb U NPUMEHAMb 00a CNOCobA NOUCKA peuleHus 3a0ay (om mpebdo8aHus K yCi08U
U om ycnogust K mpebo8anuro),

®  MO0enUpoO8ams PAcCyHCOeHUsl NpU NOUCKe PeUeHUs 3a0ay ¢ NOMOWbIO 2pag)-cxemvl;

®  BbIOenAMb DMANbL PeUleHUs 3A0adU U COOePAHCAHUE KANCO020 IMand,

®  yuemdb 6bIOUPAMb ONMUMAILHLINL MemoO peuwleHUss 3a0a4u U O0CO3HABAMb BblOOD
Memood, paccmampusams paziudHble Memoobl, HAXOOUMb pA3Hble peuwleHus 3a0aqu, eciu
B03MOICHO,

®  QHAIU3UPOBAMb 3AMPYOHEHUS NPU PeUeHUlU 3a0al,

®  GLINOJIHAMb PAZIUYHBIE NPEeodPA3Z08AHUS NPEOJIONCEHHOU 3a0aqu, KOHCMPYUPOSAmb
HOBble 3a0ayu U3 OAHHOU, 8 MOM Hucie 0bpamHvle;

®  UHMEPNPemUpoOsamb  GbIYUCIUMENbHbIE — PEe3VIbMamvl 6  3a0auye, UCCIe008aMb
NOJYUeHHOe peuterue 3a0a4u;

®  AHAMUBUPOBAMNL BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUsL 08YX 00BLEKMO8
U UBMEHeHUe UX XAPAKMEPUCIMUK NPU COBMECIHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PaACCMOosHuUe)
npu peuwleHuu 3a0ay Ha 08UdCeHUue 08yX 00bEKMmMOo8 KAK 6 O0OHOM, MAK U 8 NPOMUBONOJIOHNCHLIX
HANpaeieHusix;

®  UCCe008amb BCEBO3MOICHbIE CUMYAYULU NPU PeuleHUuU 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCEMbl OMCYema,

®  pewams pazHOOOPA3HbIE 3A0aYU KHA YACTUY,

®  pewamsb u 000CHOBLIBAMb C80€ peuleHue 3a0ay (8blOesIMb MAMEeMAMmUi4ecKyo 0CHO8Y)
HA HAX0JCOeHUe YACmU YUCIA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICAd Opoou;

®  0co3Hasamv U 0OBACHAMb UOCHMUYHOCHb 3A0a4 PA3HbIX MUNOG, CEA3bIEAIOUUX MPU
genuyunbl (Ha pabomy, HA NOKYHKU, HA OBUJICEHUE), 6bIOCNAMb MU GEIUYUHbL U OMHOUECHUS.
MeNHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ay, KOHCmPYUposams CoOCMeeHHble 3a0ay
VKA3AHHBIX MUNOG,

®  grademv OCHOBHBIMU MEMOOAMU PeUleHUs 3a0ad Ha CMeCU, CNlAebl, KOHYEHMPAayuu,

®  pewams 3a0ayu HA NPOYEHMbL, 8 MOM HUCLe, CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONL3YS PA3HBIE CROCOODL;

®  pewams n102uyecKue 3a0aiu PaA3HbIMU CNOCOOAMU, 8 MOM Yucie, ¢ 08yMsl OOKamMu U ¢
mpemsi O10KaMUu OAHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu BeposimHocmell HA OCHO8e
UCTIONIL30BAHUS U3VUEHHBIX MEeMO008 U 0DOCHO8bI8AMb PeuleHUe;

®  pewams HeCN0HCHbIE 3A0aUU NO MAMEMAMUYECKOU CMAMUCTMUKe;

®  061a0emb OCHOBHLIMU MemOoOaMu peuleHUs CIOHCeMHbIX 3a0ay. apu@memudecKutl,
aneebpauueckuil, nepedbop eapuanmos, 2eoMempudecKull, papuuecKutl, NPUMeHsmMb Ux 6 HO8blIX No
CPABHEHUIO C UZYYEHHBIMU CUMYAYUSIX.
B noBceiHeBHO KU3HHU M TPU U3YYEHHUH IPYTUX MPEIMETOB:

®  guldenamb Npu peuleHuu 3a0ay XapaxkmepucmuKku paccMampusaemol 8 3adaue
cumyayuu, OmiudHble OM pPeanbHbIX (Mme, Om KOMOPbIX AOCMpAsUpOBANUCH), KOHCMPYUPOBAMb
HO8ble CUMYayuu ¢ Y4emom OSMux XapaKmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYEeHmMpayuu, y4yumoléams nIOMHOCIb 8elecmad;



®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS. PEANbHbIX CUMYayull, 8
KOMOpbIX He mpebyemcs MOUHbIU GbIYUCTUNENbHBIU Pe3VIbman,

®  pewams 3a0auu HA OBUIICEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCTNEMbl OMCYemd.
CTaTHCTHKA U TEOPUS BEPOSTHOCTEl

e Onepuposame NOHAMUAMU. CIMOLOYAmMblE U KPY208ble OUASPAMMbL, MAOIUYbI OAHHBIX,
cpeonee apughmemuueckoe, MeOuaHa, Haubovuee U HauMeHbulee 3HAYEeHUs BblOOPKU, PA3MAX
8bIO0PKU, OUCNEPCUsL U CIMAHOAPMHOE OMKIOHEHUe, CIVYAUHAS USMEHYUBOCb,

®  uzsneKamv UHpOpMaAyUI, NPEOCMasiIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX, epagukax;

® cocmasnams mabaUysbl, CMPOUMb OUASPAMMbBL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepupoeamv NOHAMUAMU. HAKMOPUANL YUCLA, NEePecmaHO8KU U  COYEemAaHus,
mpeyzonvuuk Ilackans,

®  NpUMEHSMb NPABUILO NPOU3BEOEHUsL NPU PEUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU. CAYYAUHBIL ONbLIM, CAVYAUHBIL 6bIOOP, UCHbIMAHUE,
aNeMeHmapHoe  caydatiHoe cobvimue (Ucxoo), Kidaccuueckoe onpeoeieHue  8eposImHOCU
CAYHALIHO20 COObIMUSL, ONEPAYUU HAO CLYHAUHBIMU COOLIMUIMU,

®  npeocmasnims UHGHOPMAYUIO C NOMOWDBIO KPY208 Dinepa;

®  pewams 3a0ayu HA BbIYUCTIEHUE BEPOSIMHOCIIU C NOOCUEMOM KOIUYeCm8d 8apUuanmos ¢
HOMOWBIO KOMOUHAMOPUKU.
B noBceHeBHOM KU3HH M TPU U3YYEHHH PYTHX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPeodPA308bI8AMb UHDOPMAYUIO, NPEOCMABIIEHHYIO
8 mabauyax, Ha OUAzpPamMmax, cpaguKax, Ompaxicarwyro C6OUCMEa U XapaKmepucmuKu peaibHblx
npoyeccos u s6ieHul;

® onpedensimv  cmMamucmuyeckue — Xapakmepucmuku — blOOpOK  No  mabauyam,
ouazpamMmam, epaguram, bINOIHAMb CPABHEHUE 6 3AGUCUMOCIU OM Yeal PEUeHUst 3a0ayll,

®  OYeHUuBamb 8ePOSIMHOCINb PEAbHbIX COOLIMULL U A6NEHUI.
I'eomerpuueckue purypni

e Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX Puzyp,

®  u3gleKamv,  UHMEPNPemuposamv U Npeobpazoevieamv — UHGOpMayuilo - 0
2eoMempuieckux hueypax, npeocmasieHHyo Ha Yepmeicax,

®  npumensmv 2ceomempuyeckue axmvl ONsL  peuleHuss 3a0ay, 6 MOM YUcie,
NPeOnonazanuux HeCKOJIbKO WA208 PeueHuUsl;

*  hopmynuposams 6 NPOCMEUUUX CLYYAAX CGOUCMBA U NPUSHAKU Uy,

®  00KA3bI6AMb 2eOMEMPUUECKUe YMBEPIHCOCHUS,

® grademv CmMAHOAPMHOU Klaccugukayuel NIOCKUX @ueyp (Mpey2oivbHUKo8 U
UemblpPexy2oibHUKOB).
B noBceHeBHOM KU3HH M TPU U3YYE€HHH PYTUX MPEAMETOB:

®  UCNOIB308aMb CEOUCMBA 2COMEMPUUECKUX (Dueyp O/ peuleHus: 3a0ay NPpaKmuiecKo2o
xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTHOmEeHust

o Onepuposamv NOHAMUAMU: DABEHCME0 (ueyp, pasHble ueypvl, PaBeHCMEO
MPeyeobHUKO8, NAPANIEbHOCIb NPAMBIX, NEPREeHOUKVAAPHOCTb NPAMBIX, Yibl MeXCOy NPAMbIMU,
NepneHouKyIap, HAKIOHHASA, Nnpoekyus, noodobue gueyp, nodobHvle @ueypsbl, NOO0OHbIE
MpeyeoNbHUKU,

®  npumenamv meopemy Paneca u meopemy O NPONOPYUOHANLHLIX OMPE3KAX NpPU
peweHuu 3a0ay;

®  Xapakmepuzoeamv  63AUMHOE PACHONONCEHUe NPAMOU U  OKPYICHOCMU,  O08YX
OKPYHCHOCMELU.
B noBceHeBHOM KU3HH M TPH U3YYEHUH PYTUX MPEIMETOB:

®  UCNOIB308aMb OMHOWEHUS OJIsL peUleHUsl 3a0aY, 803HUKAIOUUX 8 PEaNbHOU JHCUSHUL.
N3mepeHus u BoIYMCIEHUSA



e Onepuposamv npeocmasieHuUsMu 0 OJuHe, NIOWaAoU, obveme KaK BelUYUHAMU.
Ipumensamv meopemy Ilughacopa, gopmynvr niowaou, odvema npu peuleHuu MHOLOUALOBbIX
3a0au, @ KOMOpwIX He 6ce OaHHble NPedCmasiensl 6HO, d Mpedylom BbIYUCIeHUL, ONepUposanms
Oonee WUPOKUM KOIUYECMB8OM OpMYN OIUHbL, NIOWAOU, 00beMd, BbIYUCTAMb XAPAKMEPUCTNUKU
KoMmOuHayuti  ueyp (OKpyscHocmel U MHO20Y200bHUKOB) BbIYUCISAMb PACCMOSAHUSL  MENCOY
Queypamu, npumeHAmMb MpueOHOMempuieckue QOopmyavl 01 BblYUCTIeHUL 6 0oJlee CIOHCHLIX
CYYAsX, NPOBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCIU U PABHOCOCMABLEHHOCHU,

®  1POBOOUMb NPOCMIblE BLIYUCTIEHUS HA 00bEMHBIX MeNax,

o gopmyruposams 3a0ayu Ha BbIUUCTEHUE ONIUH, NAOWAOEU U 00bEMO8 U peulamsy UX.

B noBceaHeBHOI1 ;KH3HH H NPH U3YYeHUH APYTUX NMPeIMETOB:

®  1POBOOUMD BbIYUCTICHUS HA MECIMHOCTMU

®  npumenAmMb QOPMYIbI HPU BLIYUCTIEHUAX 6 CMENCHbIX YYeOHbIX Npeomemax, 8
OKpYdicaroueli 0etucmeumenbHOCHu.
I'eomeTpuueckue nocTpoeHust

e 3o06padcxcams ceomempuyeckue hucypvl no meKcmosomy U CUMBOIbHOM) ONUCAHUIO,

®  C80O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIMPYMEHMAMU 8 HECTIONCHBIX CTLYYAsX,

®  GLINOJNHAMbL  NOCMPOEHUs.  MPEY2OJIbHUKOS,  NPUMEHAMb  OMOeNbHble  Memoobl
NOCMPOEHUN YUPKYAeM U TUHEUKOU U NPO8OOUMb Npocmeluue UcCie008aHUs YUCIA PeUeHUl,

®  u300pasicamv munosvie niocKue Gueypvl U 0OveMHble meia ¢ NOMOWbI0 NPOCMEUUUX
KOMNbIOMEPHBIX UHCMPYMEHMOS.
B noBceHeBHOM KU3HH M TPU U3YYEHHH PYTUX MPEAMETOB:

®  BBLINOIHAMb NpoCcmeluue NOCMPOeHUs HaA MECIMHOCMU, He0OX00UMble 8 PealbHOU
HCUBHU,

®  OyeHUBaMb pasmMepvl PeaibHbIX 00BLEKMO8 OKPYIHCAIOWe20 MUupa.
IIpeoGpazoBanus

o Onepuposamv nouamuem O08UNCEHUs U NPeoOPA308aHUs NOOOOUs, 81a0emb npuemamu
nocmpoenus @ueyp ¢ UCNONb308AHUEM OBUNCEHUU U NpPeobpazo8anuti noo0odUs, NPUMEHIMb
NOJYYeHHble 3HAHUS U ONbIM NOCMPOCHUl 8 CMENCHbIX NpPeoMemax U 6 pPeaibHblX CUMYAYUsx
OKpYHCAOUieco Mupa,

e cmpoums Queypy, NOO00OHYIO OAHHOU, NONBL30BAMBCSA CEOUCMBAMU NOO000OUS O
000CHOBAHUSL CBOUICME huyp;

®  NPUMEHAMb CEOUCMBA OBUNCEHULL OJIsl NPOBEOEHUS NPOCMEUUUX 000CHOBAHUL CBOUCME
Queyp.
B noBceHeBHOM KU3HHU M TPU U3YYE€HHH APYTHX MPEAMETOB:

®  NpUMeHAMb CBOUCMBA OBUJICEHULl U NPUMEHAMb Nnooodue 01 NOCMPOoeHull U
8LIYUCTICHUU.
BekTopbl M KOOPAMHATHI HA MVIOCKOCTH

o  Onepuposamv NOHAMUAMU GEKMOP, CYMMA, PA3SHOCMb BEKMOpPO8, Npou3eedeHue
8EKMOPA HA YUCTIO, Y20]l MeNHCOY BEKMOPAMU, CKATIAPHOE NPOU3gedeHUue 6eKmopos, KOOPOUHAmMbl Ha
NIOCKOCMU, KOOPOUHAMbI 8eKMOPA,

®  GLINOAHAMb OeUCmBUs HAO BeKMOpamu (Clodcenue, Bbluumanue, YMHONMCEHUe Ha
YUCO0), BLIYUCTAMb CKAIAPHOE NPOU3edeHue, ONpeoelsims 6 NPOCMEUUUX Cryyasx y2oi MerHcoy
8EKMOPAMU, BbINONIHAMb DPA3NONHCEHUE BEKMOpAd HA COCMABIAIOUUEe, NPUMEHAMb NOJYYEeHHble
3HaHUA 8 @u3uKe, NONL308AMbCA DOPMYNOU BbINUCICHU PACCMOAHUL MeHCOY MOYKAMU HO
U38ECMHBIM KOOPOUHAMAM, UCNONb308AMb YPAGHEHUs (pu2yp Ol peuleHus: 3a0ay;

®  NpUMEHAMb GEeKMOpbl U KOOPOUHAMbL OJisl pPeUleHUsl 2eoMempUuYecKux 3aoay Ha
gvluucleHue OUH, Y2l08.
B noBceHeBHOM KU3HHU M TPU U3YYEeHUH JPYTUX MPEAMETOB:

®  UCNONL308aMb NOHAMUSA 6EKMOPO8 U KOOPOUHAm O/ peuleHus 3a0ad no gusuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman.



Hcropus maTteMaTHKH

o  Xapaxmepuzosamv 6K1A0 8bIOAIOWUXCI MAMEMAMUKO8 8 PA3sUmue Mamemamurk u
UHBIX HAYYHBIX oOacmel;

®  NOHUMamMb Poib Mamemamuxu 6 pazeumuu Poccuu.

Metoabsl MAaTEMATHKH

e Ucnonv3ys  uzyueHHvle  Memoovl, NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJIHAMD
onpoeepacenue,

®  gulOUpamb U3yUeHHble Memoobl U UX KOMOUHAYUU ONs peuleHusi Mamemamuyeckux
3a0ay;

®  uCcnonv3oeamsv MamemamuyecKue 3HAHUSA 0N ONUCAHUSL 3AKOHOMEpHOCmel 6
OKpydicaroueli OeticmeumenbHOCMu U NPOU3BE0eHUSIX UCKYCCMEA,

®  npumeHsMb NpOCMelUe NPOSPAMMHbBIE CPEOCMEA U INEKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmembyl NpuU peuweHuY Mamemamuyeckux 3a0ady.

BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS B 7-9 Kiaccax Uil YCIEIHOTO MPOX0JLKeHUs
o0pa3oBaHus Ha yri1y0JIeHHOM YPOBHe
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATUYECKOM JIOTUKH

e (CBO0OOJHO ONEPUPOBATH® TOHATHUSMH: MHOXKECTBO, XapaKTEPUCTUKH MHOYKECTBA,
JJIEMEHT MHOXXECTBa, IyCTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO, IOJMHOXKECTBO,
MIPUHAJJIC)KHOCTh, BKIIFOUEHHUE, PABEHCTBO MHOYKECTB, CIIOCOOBI 3a/1aHHE MHOKECTBA;

®  33J1aBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMHU;

®  TIPOBEPATH BBHITOJTHECHUE XaPaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA,;

e CBOOOJHO ONEPUPOBATH TOHSATUSMHU: BBICKA3bIBAHWE, WCTUHHOCTh U JIO)KHOCTH
BBICKA3bIBAHUs, CJIOKHBIE U MPOCTHIE BHICKA3BIBAHUS, OTPUIIAHHE BBICKA3BIBAHWM; UCTUHHOCTH U
JIO’)KHOCTh YTBEPKIEHUS U €ro OTPUIIAHUS, OTIepaIlK Hal BBICKa3bIBAHUSAMU: U, WJIH, HE; YCIOBHBIE
BBICKA3bIBAaHUS (MMILTUKALINH);

®  CTPOUTH BBICKA3bIBAaHUS C UCIIOJb30BAaHUEM 3aKOHOB aareOphbl BHICKA3bIBAHUM.

B noBceHeBHOM KU3HHU M TPU U3YYEHHUH IPYTUX NPeAMETOB:

®  CTPOUTH PacCyKJIEHHUs Ha OCHOBE UCIIOIb30BAHMS IPABUII JIOTUKH;

®  ICIOJIb30BaTh MHOXKECTBA, OTIEPAIIUU C MHOXKECTBAMHU, UX Tpaduueckoe MpeCTaBICHNE
JUISL OTIMCAHUS PEaTbHBIX MIPOIECCOB U SIBICHUMN, IPH PEIICHUH 33/1a4 APYTUX yUEOHBIX MPEIMETOB.
Yucaa

e (CB0oOOAHO OmNEpUPOBATh MOHATUSIMH: HATYpaJbHOE YHUCIO, MHOXKECTBO HATYpaJIbHBIX
qycell, IeJ0€ YHCIO, MHOXECTBO IIeNbIX YHces, OObIKHOBEHHas Opo0b, JecsITHUYHAs JpOOb,
CMEIIaHHOE YHWCJI0, PAIlMOHAIBHOE YHUCIIO, MHOKECTBO PAllMOHATIBHBIX YHCEN, WPPAIHOHAIBLHOE
YUCJIO, KOPEHb CTENEeHU N, JEHCTBUTEIBHOE 4YHUCIO, MHOYECTBO JCHCTBUTEIBHBIX YHCEIl,
TeOMETpUYECKasi MHTEPIIPETAIUs HATypaJbHbIX, IEBIX, PAIIMOHATBHBIX, TEHCTBUTEIHHBIX YHCEIT,

® [OHUMAaTh U OOBSICHATH PA3HUIY MEXKIY MO3UIIMOHHON M HEMO3UIIMOHHOU CHCTEMaMH
3aIMCH YHCEIT,

®  [EepPEeBOJAUTH YHCTIA U3 OJHON CHCTEMBI 3alHCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

e  JI0Ka3bIBaTh U MCIOJIb30BATh MPU3HAKHU JACIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11 cymmsI
MIPOU3BE/ICHUS YMCEN MPU BBITOJIHEHUH BBIUMCICHUHN U PEILICHUH 3a/1a4;

®  BBINOJHATH OKPYTJICHHE pAIMOHAIBHBIX W HMPPANMOHATIBHBIX YHCEN C 3aJaHHOU
TOYHOCTBIO;

®  CpaBHUBAThH JICHCTBUTEIBHBIC UHCIIA PA3HBIMU CIIOCOOAMH;

e  YIOPSJAOYMBATH YHUCIA, 3aMHCAaHHBIE B BUJE OOBIKHOBEHHOW M JCCATHYHOU ApOOH,
YHUCia, 3alMMCaHHBbIE C WCIOJIb30BaHWEM apU(METHUUECKOTO0 KBAIPATHOTO KOPHS, KOPHEH CTETeHH
Oobie 2;

5 3)_IGCL " faJjie€ — 3HaThb OIPEACIICHNUEC TOHATH S, 3HATh U YMETb JOKAa3bIBATh CBOIiCcTBa (HpI/I3HaKI/I, €CJIM OHHU CCTB)
TIOHATHSA, XapaKTECPHU30BAThb CBA3U C APYTUMHU NOHATUAMU, MIPEACTABIIAA OAHO NOHATHUE KaK 4aCTh LICJIOCTHOT'O
KOMILJICKCA, UCTIOJIB30BATh ITOHATHE U €TI0 CBOMCTBa Ipu MPOBCACHUA paccymneHI/Ii’I, JA0Ka3aTeJIbCTB, PCIICHUU 3a1a4.



e naxomuth HOJl u HOK wucen pazHbiMu cmoco6amMu M UCIOJIB30BATh UX MIPH PEIICHUN
3a/1ay4;

® BBIIOJHATH  BBIYMCICHUS U MpeoOpa3oBaHUsl  BBIPAKECHUN,  COJAEpKAIIMX
JEUCTBUTEIIbHBIE YNCIIA, B TOM YHUCIIE KOPHU HATYpaIbHbIX CTEIICHEH.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYTHUX NPeIMETOB:

® BBIOJHATh U OOBACHATH pPE3yJAbTaThl CPaBHEHUS pPE3YyJIbTATOB BBIYHCICHUN IIpU
pelICHNH TPAKTHYECKUX 3a/a4y, B TOM 4YHCIE MPUOIMKCHHBIX BBIYUCICHHUM, WCHOJIB3YsS pa3HbIC
CTIOCOOBI CpaBHEHHIA;

®  3aNNCHIBATHh, CPAaBHUBATHb, OKPYIJIATh YHCIOBBIE [AaHHBIE pEAIbHBIX BEIUYHH C
WCII0JIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATh U OLICHUBATh Pa3HbIMU CIOCOOAMU YMCIIOBBIE BBIPAKEHUS IIPU pELICHUU
MPAKTUYECKHX 3aJ1a4 U 3a7a4 U3 APYrux y4eOHbIX MPEIMETOB.

ToxknecTBeHHbIE MPeOOPA30BAHUS

e  (CB00OOAHO ONEPUPOBATH MOHATUSMU CTETIEHHU C LIETBIM U IPOOHBIM [TOKA3aTeNIeM;

®  BBIOJIHATH JOKA3aTEIbCTBO CBOMCTB CTENIEHHU C LIETIBIMU U IPOOHBIMU NTOKA3aTENISAMU;

e onepupoBaTb IOHATHUSAMH «OJHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOHI
MEPEMEHHOI», «MHOTOWIEH C HECKOJIBKUMHU NMEPEMEHHBIMIUY, K03(pPHULneHTs MHOTOUIICHA,
«CTaHJapTHAas 3allUCh MHOI'OWIEHAa», CTENIEHb OJJHOWIEHA 1 MHOTOWJICHA;

e cBOOOMHO BJaJETh MpUEMaMH MPeoOpa3OBaHUSA IENbIX M APOOHO-PAIIMOHATBHBIX
BBIPAKECHUI;

®  BBIOJIHATH pPAa3JjOKEHHE MHOTOWIEHOB Ha MHOXUTENIM pa3HbIMU CIIOCO0aMH, C
MCIOJIb30BaHNEM KOMOMHAIIUN Pa3IMYHBIX IPUEMOB;

e ucrosib3oBaTh TeopeMy Buera u teopemy, oOpatHyio Teopeme Buera, 1 moucka
KOpHEH KBaJpaTHOIO TpeXuwieHa W JJis PElIeHMs 3aJady, B TOM YHUCJe 3aJad C [apaMeTpaMu Ha
OCHOBE KBaJpaTHOT'O TPEXUJICHA;

®  BBINOJHATH JIEJICHUE MHOTO4JIEHA HA MHOTOWIEH C OCTATKOM;

e  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEN U KOPHEH CTENEHU N,

e  BBINOJHATH NpeoOpa3oBaHUs BBIPAXKEHHUM, COJEpKalIMX KBaJpaTHbIE KOPHHU, KOPHH
CTEINeHH N,

e CcBOOOJHO OINEPUPOBaTh MNOHIATUSIMH «TOXKIECTBO», «TOXKIECTBO Ha MHOXECTBEY,
«TOKIECTBEHHOE NPeoOpa3oBaHUEy;

®  BBINOJIHATH pa3anuHbIe npeoOpazoBaHus BBIPAYKEHUH, coJieprKaIInx

MOI[YJ'II/I.(JF)‘ = x*

B noBceqHeBHOM KU3HH M NIPU U3YYEHHHU APYTHUX NPEIMETOB:

e  BBINOJHATH IPeoOpa30BaHuUs U IEHCTBUSI ¢ OYKBEHHBIMU BBIPAXKEHUSMH, YUCIIOBBIE
K03((HULMEHTHI KOTOPBIX 3allMCaHbl B CTAHAAPTHOM BU/IE;

®  BBINOJIHATH NPEOOPa30BaHMsI PAlMOHATIBHBIX BBIPAKEHUH MPHU pEeIIeHUH 3a/1ad APYTUuxX
y4eOHBIX IPEIMETOB;

®  BBINOJIHATH MPOBEPKY MPABAONOA00US PUINUECKUX U XMMHUECKUX (OPMYJ Ha OCHOBE
CPaBHEHUs Pa3MEPHOCTEN U BAJICHTHOCTEH.
YpaBHeHNS U HEPABEHCTBA

e (CBo0OAHO oOmepupoBaTh TMOHATHUSMHU: YpaBHEHHE, HEPAaBEHCTBO, PABHOCUJIbHbIC
YPaBHEHUs U HEPABEHCTBA, YPABHEHUE, SIBIISIIOLIEECS CIEICTBUEM JPYroro ypaBHEHUs, YPAaBHEHHS,
paBHOCHUJIbHBIE HA MHOXECTBE, PaBHOCUJIbHBIE ITPE0Opa30BaHus YpaBHEHUI;

®  pelaTh Pa3HbIE BUJIBl YPAaBHEHUH U HEPABEHCTB U UX CHUCTEM, B TOM UYHCIIE HEKOTOPHIE
ypaBHeHUs 3 U 4 cTeneHei, qpoOHO-pallioHaIbHbIE U UPPALMOHAJIBHBIC,

e  3HATh TeopeMy Buera juis ypaBHEHHI CTEIIEHU BBILIE BTOPOA;

® [IOHUMaThb CMBICII TEOPEM O DPABHOCWIBHBIX M HEPABHOCWIIBHBIX INPEOOPa30BaHMSIX
YPAaBHEHU U YMETh UX JI0KA3bIBATh;



®  BJAJCTh Pa3HBIMM METOJAMHU DCIICHUS ypaBHEHUH, HEPABCHCTB U UX CHUCTEM, YMETh
BBIOMPATh METOJI PEUICHUsI U 0OOCHOBBIBATH CBOW BHIOOD;

®  UCMOJb30BaTh METOJ| MHTEPBAJIOB JJI PELICHHs] HEPaBEHCTB, B TOM 4YMCIE APOOHO-
palOHAIbHBIX U BKJIIOYAIOLIUX B €051 UppallMOHAIbHBIE BBIPAXKECHMUSI,

e pewmarh anredpanvyeckue YpaBHEHHUS M HEPaBEHCTBA M MX CHUCTEMbI C INapaMeTpamu
anreOpandeckuM U rpauyeckuM MeTOdaMu;

e  BJIAJCTh PA3HBIMM METOJIaMU J1I0KA3aTeJIbCTBA HEPABEHCTB;

e  pelIaTh YpPaBHEHUs B LEIBIX YUCIIAX;

e u300pakaTh MHOXECTBA Ha INIOCKOCTH, 3aJjaBacMble YPaBHEHUSIMH, HEPABEHCTBAMU U
UX CUCTEMaMHU.
B noBceqHeBHOM KU3HH M NIPU U3YYEHHHU APYIUX NIPEIMETOB:

® COCTaBJIATb U pEIIaThb YpPAaBHEHMS, HEPABEHCTBA, MX CHCTEMbl IIPU PELICHUU 3aaad
IPYTUX y4eOHBIX NPEAMETOB;

®  BBHINOJHATH OLEHKY [paBAONOAO0OMsS pe3yJabTaToB, IOJIY4aeMbIX IpU PELICHUU
pa3NUYHBIX YypaBHEHWUH, HEPAaBEHCTB U MX CHCTEM IpU pEIIeHUM 3aJady ApPYyruxX Yy4eOHBIX
IIPEAMETOB;

®  COCTaBJIATH M PELIaTh YPABHEHUs M HEPABEHCTBA C MapaMeTpaMH IIpU PEIICHUM 3a]1ad
JPYTUX y4eOHBIX IPEAMETOB;

® COCTaBJITb YpPaBHEHHUE, HEPABEHCTBO WM HX CHCTEMY, OIMCBHIBAIOIINE pPEaIbHYIO
CUTYaLMIO WIH NMPUKIAJHYIO 33/1a4y, HHTEPIPETUPOBATh MOJIYyYEHHBIE PE3YIIbTATHI.
DOyHKIUH

e (CB0OOOAHO ONEPUPOBATH IMOHATUSAMHU: 3aBUCUMOCTb, (YHKLHMOHAJIbHAS 3aBUCHUMOCTb,
3aBUCHMas M HE3aBUCHMas IepeMEHHble, (YHKIHs, CIIOCOObI 3aJaHMsi (YHKLUUHU, apryMEHT U
3Ha4eHHue (PYHKIMH, OOJACTh OIpPENCIICHUS] U MHOXKECTBO 3HaueHHsI (YHKIWHU, HYIH (QYHKIUH,
IIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKLIMHU, HauOOJIbIlIee U HAaUMEHbLIEe 3HAUCHMUS,
YEeTHOCTH/HEYETHOCTh (YHKIWH, NEPUOTUYHOCTh (yHKIMH, rpaduk (QYHKIUH, BEpTHKAIbHA,
TOpPU30HTAJIbHAs!, HAKJIOHHAS ACUMIITOTHI; Ipa)uK 3aBUCUMOCTH, HE sSIBIISIOLIeHCS pyHKLUEH,

e  cTpouTh rpaduku GyHKUUN: TUHEHHON, KBapaTUYHOM, APOOHO-TMHENHOMN, CTeTIeHHON
IPY Pa3HBIX 3HAYCHHUSX ITOKA3ATEIIs CTCIICHH, yf|x ;

® HCMONB30BAaTh INpeoOpasoBaHusi rpaduka QYHKUHH y— f (x) ML [OCTPOCHHUS
rpaduKoB PYHKIUH y — af (kx+b)+c
®  aHaJIM3UPOBAThH CBOMCTBA (PYHKIMI U BUJ rpadrKa B 3aBUCUMOCTH OT apaMeTPOB;

L4 CB06OI[H0 OIICpHUPOBATH TTOHATHUAMU: nocCJaCa0BaTCIbHOCTD, OrpaHUYCHHAA
mocJICa0BATCIIbHOCTE, MOHOTOHHO BO3pacTaromias (Y6LIB8.IOH_[8.$I) MMoCJICA0OBATCIIbHOCTL, IIPCACII
IOCICI0BATCIBHOCTH, apI/I(bMeTI/ILICCKaH mporpeccus, TreoOMETpHUICCKasa mporpeccus,

XapaKTepUCTHUECKOE CBOWCTBO apru(hMeTHIeCcKoi (T€OMETPUIECKON ) MPOTPecCui;

®  UCHOJIb30BaTh  METOJ  MAaTeMaTUYeCKOW HWHIYKIMUA JUIsi  BbIBoja  (oOpmyd,
JTI0OKa3aTeNIbCTBA PAaBEHCTB M HEPABEHCTB, PEILICHHUS 3a/1a4 Ha JICIIMMOCTb;

®  JCCIIEeIOBATh MOCIEI0BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e pemarh KOMOWHHPOBAHHBIE 33/aud Ha apU(PMETHYECKYI0 W TE€OMETPHUUYECKYIO
MIPOTPECCHH.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH APYTHX MPeAMETOB:

®  KOHCTPYUPOBATh M UCCIENOBATh (PYHKIIMU, COOTBETCTBYIOIINE PEaTbHBIM MPOIECCaM U
SBIIGHUSIM, MHTEPIPETUPOBATh TOJYYCHHBIE PE3YyNbTaThl B COOTBETCTBHH CO CHEIU(DUKON
HCCTIEAYEeMOTO MPOIIECcCca WITH SIBJICHUS;

®  WCIOJIb30BaTh TpadWKW 3aBUCHUMOCTEH [JIsi HMCCIIECIOBAHUS PEAThHBIX IPOIECCOB U
SIBJICHUM;

®  KOHCTPYHMPOBaTh W HCCIEAOBaTh (QYHKIMU TPH PEUICHWH 3adad JIPYTruX ydeOHBIX
MPEAMETOB, HHTEPIPETUPOBATH TOJYYCHHBIC pPE3YyIbTaThl B COOTBETCTBHH CO CHEIU(PUKON
y4eOHOT0 MpeaMeTa.



CTaTHCTHKA U TEOPUS BEPOSTHOCTEI

e (CB00OAHO OmepupOBaTh MOHATUSMH: CTOJOYATHIE W KPYTrOBBIE IUArpaMMbl, TaOIHIIbI
JTaHHBIX, cpeaHee apupMeTHIeCcKoe, MeIraHa, HauOOJbIIee U HaUMEHBIICe 3HAYCHUS BBIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHS U CTAaHAAPTHOE OTKJIIOHCHUE, CIy4aliHasi H3MCHUYHBOCTH;

e BEIOMpaTh Hambosiee yAOOHBIH CrOcOO TpeacTaBiieHus HHGOPMAIMK, aJCKBATHBINA €€
CBOMCTBAM M IICIISIM aHaJIN3a;

®  BBIYUCIISATH YUCIIOBBIC XapaKTEPUCTUKU BBIOOPKHU;

e CcBOOOJHO ONEPUPOBATh MOHATHUAMU: (HAKTOPHAT YHCIIA, TIEPECTAHOBKU, COYCTAHHS H
pasmereHus, TpeyroasHuK Ilackans;

e  CcBOOOJHO ONEPHPOBATH MOHATUSIMHU: CIYYalHBIN OIIBIT, CITyYaHBII BHIOOD, UCIIBITAHHE,
AJIEMEHTAPHOE CIyJaifHOEe COOBITHE (MCXO]T), KIIACCUYECKOE ONPEICICHUE BEPOSTHOCTH CITy9aliHOTO
COOBITHS, OTIEPAITUH HAJ] CTyYalHBIMUA COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIC ()OPMYJIBI,

e  CcBOOOJIHO OTIEPUPOBATH MOHATUSIMH: CIYYalHBIN OIIBIT, CIIyYaiHBIN BBIOOD, UCTIBITAHHUE,
AJIEMEHTAPHOE CIy4aiiHOe COOBITHE (MCXO/T), KJIACCUYECKOE ONpEICICHUE BEPOSTHOCTH CIIYy4aiiHOTO
COOBITHS, OTICPAITUH HAJ| CTy4YalHBIMUA COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIC ()OPMYJIBI;

® 3HaTh IPUMEpPHl CIyYalHBIX BEJIMYUH, W BBIYUCIATH WX CTATHCTUYCCKUE
XapaKTEPUCTHKH,

®  UCHOJB30BaTh GOPMYIIBI KOMOMHATOPHKH IIPH PEIICHUH KOMOMHATOPHBIX 33a4;

e  pemarh 3aJa4d Ha BEIYUCICHHE BEPOSTHOCTH B TOM YHUCIIE C UCTIOIB30BaHUEM (HOpMyII.
B noBceHeBHOM KU3HH M TPU U3YYEHHH PYTUX MPEAMETOB:

® NPEACTaBIATh HMHPOPMAIMIO O PpEAIbHBIX IMpoIeccaX M SBJICHUSX CIIOCOOOM,
aJIeKBaTHBIM €€ CBOMCTBAM M LIEJIH UCCIICTOBAHMS;

®  aHAJIM3WPOBATH U CPABHHUBATH CTATUCTUYCCKHUE XapPAKTCPUCTUKU BEIOOPOK, MOTYICHHBIX
B IPOILIECCE PEIICHUsS MPUKIAIHONW 3a/a4ud, W3YYEHHUS PEATbHOTO SIBJICHUS, PELICHUS 3aJadd U3
JPYTUX y4eOHBIX TPEAMETOB;

®  OIICHUBATH BEPOSTHOCTh PEAThbHBIX COOBITUH U SBICHUH B Pa3JIMYHBIX CUTYAIUIX.
TexcToBble 32124l

e Pemare mpocTeie M CIOXKHBIE 3a/la4d, a TAKXKE 3aJaud TOBBIIICHHON TPYAHOCTH M
BBIJICNIATH UX MAaTEMaTHIECKYIO OCHOBY;

®  pacrmo3HaBaTh pa3HbIC BUJIbI U TUIIBI 33]1aY;

®  UCNOJNB30BaTh Pa3HbIE KPATKHE 3aIMCH KaK MOJEIH TEKCTOB CIOXHBIX 3a/1a4 M 33734
MOBBIIIEHHONW CIIOKHOCTU JUJISl TIOCTPOCHHUSI TMOMCKOBOM CXEMBI M peIIeHHs 3aad, BbIOUpaTh
ONTUMAJIBHYIO JUISl paCCMAaTPUBAEMOM B 3a/1aye CUTYaIlHi MOJENb TEKCTa 3a/1a4H;

®  pa3MYaTh MOJAETh TEKCTa W MOJENb PEUICHHs 33Ja4dl, KOHCTPYHpPOBATh K OJTHOMN
MO/IENI PEIICHHUS CIIOKHBIX 3a/1a4 Pa3Hble MOJIEH TEKCTA 3a/1a4H;

e 3HATh M MPHUMEHSTH TPU CIIOCOOa MOUCKA pelieHus 3a1ad (0T TpeOOBaHUS K YCIOBUIO U
OT yCIIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBI );

®  MOJENMPOBATH PACCYKICHHSI ITPH MONCKE PEIICHHUS 3a/1a4 C TIOMOIIBIO rpad-CXeMBI;

®  BBIJICJATH ITAIBI PEUICHHUS 331a49H U COACPIKaHUE KaKIOT0 dTara,

®  yMeTh BBIOMPATH ONTHMAJILHBIA METOJ PEIICHHUS 3a7add U OCO3HABATh BHIOOP METOIA,
paccMaTpuBaTh pa3IMYHbIE METOIbI, HAXOAUTH Pa3HbIC PEIICHUS 3aauH, €CIIU BO3MOXKHO;

®  AHATM3WPOBATH 3aTPYAHCHUS MPH PEIICHUH 3a7ay;

®  BBINOJIHATH pPAa3IMYHBIE MPEOOpa3OBaHUS MPEATOKEHHON 3aJauu, KOHCTPYHPOBATH
HOBBIE 33/1a4¥ U3 JaHHOMW, B TOM YHCIIe OOpaTHEIE,

®  HHTEPHPETUPOBATH BBHIYUCIUTENLHBIE PE3YNbTAThl B 3aJa4e, UCCICA0BATh MOTYyICHHOE
pelieHue 3a1a4u;

®  3MEHATH YCIIOBHUE 33/1a4 (KOJMYECTBEHHBIC WM Ka4yeCTBEHHBIC JIaHHBIC), UCCIEA0BAThH
M3MEHEHHOE NPeoOpa30BaHHOE;

®  aHaTM3UPOBATHh BCEBO3MOXKHBIE CUTYaIlMU B3aUMHOTO PACIIOIOXKEHHUS BYX OOBEKTOB U
W3MEHEHHE UX XapaKTePUCTHUK MPU COBMECTHOM JBUKEHHH (CKOPOCTh, BpeMs, pACCTOSHUE) MpHU
pelIeHnr 3a7ad Ha JBW)KCHHE JBYX OOBEKTOB KaK B OJIHOM, TaK M B MPOTHBOIOJIOXKHBIX



HalpaBJICHUAX, KOHCTPYHPOBATh HOBBIE CUTYyallMM Ha OCHOBE M3MEHEHHUS YCIOBHMH 3aJa4ud IpU
JBUKEHHUH I10 PEKE;

®  lCCJENOBaTh BCEBO3MOXKHBIE CUTYyallUd IPU PELIECHUM 3ajady Ha JBUXKEHHUE IO PEKE,
paccMaTrpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  pewarh pa3HOOOpPA3HbIE 3aaYN «HA YACTUY;

e pewarb U 000CHOBBIBATh CBOE PELICHUE 3ajjau (BBIIAEIATh MATEMAaTUYECKYIO OCHOBY) Ha
HAXO0XKJICHUE YaCTH YKCIIa U YHCIa [0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMBICTa Jpo0u;

e OOBSACHATh MACHTUYHOCTH 33Jad PA3HBIX THUIIOB, CBS3BIBAIONIIMX TPU BEIMUYUHBI (HA
paboTy, Ha TOKYNKH, Ha JBWKCHHUE), BBIACHATH ITH BEIWYMHBI U OTHOIICHHUS MEXIy HHMHU,
MPUMEHSTH UX MPH PELICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THIIOB;

®  BJAJEThb OCHOBHBIMM METOAAMHU PEIIEHUsS 3ajady Ha CMECH, CILUIaBbl, KOHIEHTpAIUH,
UCIOJIb30BATh UX B HOBBIX CUTYaLUSAX 10 OTHOILIEHHIO K U3Y4YEHHBIM B IIpoliecce 00yueHMs;

e  pemiath 3aJayd Ha MPOLEHTHI, B TOM YHUCIIE, CIOXHBIE MPOLEHTH ¢ 00OOCHOBAHUEM,
UCIOJIb3Ys Pa3HbIE COCOOBI;

e  pelarh JOTMYECKHE 3a7a4l pasHbIMU CIIOCOOaMH, B TOM YHUCIIE, C ABYMs OJOKaMu U C
TpeMs 6JI0KaMU JaHHBIX C TOMOILBIO TaOJIMIL;

e  pemiarh 33Ja4u [0 KOMOMHATOPUKE U TEOPUHU BEPOSATHOCTEM HAa OCHOBE MCIOJIb30BAHUS
U3YYEHHBIX METOJIOB U OOOCHOBBIBATH PELLICHUE;

e  peliaTh HECIOXKHbIE 33aUl 110 MATEMaTUYECKON CTaTUCTUKE;

® OBIQJECTh OCHOBHBIMH METOJAMH PEIICHHUS CIOKETHBIX 3a1ad: apu(pMETHYECKHIA,
anreOpandeckuii, nepedop BapuaHTOB, TEOMETPUUECKUH, rpaduyueckuii, IPUMEHATh UX B HOBBIX IO
CPaBHEHMIO C U3YUYEHHBIMH CUTYaIUIX.

B noBcegHeBHOI )KM3HH M IIPH M3YYeHUH APYTUX NPeIMeTOB:

®  KOHCTPYMpPOBaTh HOBBIE Ul JAaHHOH 3a/a4uM 33Ja4Hble CUTYallUd C YYETOM pealIbHBbIX
XapaKTepUCTHK, B YaCTHOCTH, IPH PELICHUM 3aJad HAa KOHIEHTPALMH, YYUTHIBATH ILIOTHOCTh
BEIIECTBA; pellaTh M KOHCTPYUPOBATh 3a/layd Ha OCHOBE PACCMOTPEHUS peallbHbIX CUTyalluil, B
KOTOPBIX HE TPeOyEeTCsI TOUHBIN BBIYMCIUTEIbHBIN PE3YIbTAT;

e  pemarth 33J1a4M Ha JABM)KEHUE 110 PEKE, pacCMaTpPUBask pa3Hble CUCTEMBI OTCUETA;

®  KOHCTPYMPOBATbh 3aJlauHble CUTyallUH, TPUOIMKEHHBIE K peabHON 1eHCTBUTEIBHOCTH.
I'eomerpuueckue Gurypsol

e (CB0o6OAHO oOmEpUpPOBaTh TIEOMETPUYECKMMHU MOHATHUSAMHM IpH pelIeHUH 3ajad |
MIPOBEJICHUU MaTeMaTUYECKUX PACCYXKACHUI;

®  CaMOCTOATENbHO (HPOPMYIHPOBATH OIPENEICHHUS] F€OMETPUUECKUX (UTYp, BBIABUIATH
TUIOTE3bl O HOBBIX CBOWCTBAaX W IpH3HAKaXx TIeoMeTpuyeckux ¢Guryp M OOOCHOBBIBATh WM
orpoBepraTb HUX, 00001IaTh WJIM KOHKPETH3MPOBATh pe3yJabTaTbl Ha HOBBIE KJacchl (GUryp,
IIPOBOJMTDH B HECJIOKHBIX CIy4asx Kiaccuukanuio Guryp rno pa3indHbIM OCHOBaHUSM;

®  lHcCIeNoBaTh YEPTEXkH, BKIItOUasi KOMOMHAIMK (UTYp, U3BIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HH(OPMAIINIO, IPECTABICHHYIO Ha YepTexkKax;

e pemarh 3a4a4yd F€OMETPUYECKOrO COAEp)KaHUSA, B TOM YHUCIE B CHUTyalUsX, KOrja
QJITOPUTM PEILIEHUS HE CIEAYET SIBHO M3 YCIOBHS, BHIIOIHATh HEOOXOIUMBIE JJIsl pEILICHUS 3a]jauu
JIOTIOJTHUTENbHBIE MTOCTPOCHMSI, HCCIEA0BAaTh BO3MOXHOCTh NMPUMEHEHHUS TeopeM U (HopMyn ams
pelieHns 3a1ay;

e (QopmynaHpoBaTh U JOKA3bIBaTh FT€OMETPUUECKHUE YTBEPKACHHUS.

B noBceiHeBHO KU3HU M IPU U3YYeHHUH JPYTUX NPeAMETOB:

® COCTaBJIATH C HCIIOJb30BAaHWEM CBOMCTB T€OMETPHUYECKHX (QUIYp MaTeMaTH4YecKue
MOJIENHN JUIs PpeUIeHHs 3aJad IpaKTHUYeCKOro XapakTepa M 3a7ad M3 CMEXHBIX JUCIHUILUINH,
HCCIIEI0BATh MOY4EHHbBIE MOJENIN U UHTEPIIPETUPOBATH PE3YJIbTAT.

OTHomIEeHHUS

e BianeTh NOHATHEM OTHOILIEHUS KaK METapeIMETHBIM;

e CcBOOOJHO OMEpPUPOBATh MOHATUAMU: PABEHCTBO (QUTyp, paBHBbIE (UTYpHI, PABEHCTBO
TPEYTOJIbHUKOB, MAPAJIIIEIBHOCT IPSIMBIX, IEPIEHAUKYIIPHOCTD MPSAMBIX, YIJIBI MEKIY IPSIMBIMH,



MEePNEHIUKYISIp, HAKJIOHHAs, TPOEKIus, momooue ¢Guryp, mnomoOHbIe (GUTYPBI, TMOJ00HBIE
TPEYTrOJbHUKU;

®  UCHOJB30BaTh CBOMCTBA MMO00MS U PaBEHCTBA (PUTYp MPH PELICHUHU 3ajay.
B noBceHeBHOM KU3HHU M IIPH U3YYEHHUH IPYTHUX NPEAMETOB:

®  HCIIOJIB30BATh OTHOLIEHUS JJIS IOCTPOCHHUS U UCCIIEI0BAaHUS MAaTEMATUYECKUX MOJENIEH
O00BEKTOB peanbHON KU3HU.
N3mepenus 1 BbIYMCIeHHUSA

e (CB06OAHO oONEpUPOBATH IMOHATUAMHU JJIMHA, IJIOLIAJb, O0bEM, BEIMYMHA YIja Kak
BEJIMYMHAMHU, HCIOJIb30BaTh PABHOBEIMKOCTb M PaBHOCOCTABIEHHOCTb IPU PELIEHUM 3a7ad Ha
BBIUUCIIEHUE, CAMOCTOSITEIbHO 0Jy4aTh U MCII0JIb30BaTh ()OPMYIIbI AJIs BHIYMCIEHUH IUIOIAAeH U
00beMOB  (hUTYp, CBOOOJHO ONMEPHPOBATH IIUPOKUM HAOOpPOM (OpPMYIT Ha BBIYUCICHHE IIPH
pELIEHUH CIIOXKHBIX 3a/la4, B TOM YMCIIE U 3a]a4 Ha BBIUMCIIEHHUE B KOMOMHALUAX OKPYXHOCTH M
TPEYTOJIbHUKA, OKPY>KHOCTH U YETHIPEXYTIOJIbHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH;

®  CaMOCTOATENIBHO (hOPMYIUPOBATH TMIIOTE3bI U IPOBEPSATH UX IOCTOBEPHOCTD.
B noBceHeBHOM KU3HHM M IIPH H3YYCHHUH JPYTHUX NIPEAMETOB:

e CcBOOOJHO omepupoBaTh (GOpMyJIaMU MpH pelIeHUM 3a7ad B JPYTUX y4eOHBIX
IpeiMeTax U IpH MPOBEIECHUU HEOOXOAUMBIX BHIYUCICHUH B pealbHOM JKU3HHU.
I'eomeTpuyeckue nocrpoeHust

e OmnepupoBaTh MOHATHEM Ha0Opa 3JIEMEHTOB, ONPEACIAIOIIUX TI'ECOMETPUUYECKYIO
durypy,

e  BJaJeThb HAOOPOM METOJOB ITOCTPOSHUM IUPKYJIEM U JIUHEHKOI];

e  IIPOBOJUTH AHAJIU3 U PEAIIM30BBIBATH ATAIIBI PELICHUS 3a/1a4 Ha IOCTPOCHUE.
B noBceHeBHOM KU3HHU M IPH M3YYEHHUH APYTHUX NPEAMETOB:

®  BBIOJIHATH IOCTPOEHUS HA MECTHOCTH;

®  OLEHHUBATh Pa3MEphl PEAIbHBIX OOBEKTOB OKPYXKAIOLIET0 MUpA.
IIpeoOpazoBanus

e  OmnepupoBaTb JBH)KEHUSIMH U IPEOOPa30BaHUAMU KaK METaNpeAMETHbIMU MOHATHIMU;

e  ONEepHpOBaTh MOHATHUEM JIBUXKEHUS W MpeoOpa3oBaHUs MOA0OMs Ui OOOCHOBaHMA,
cBOOO/ZHO BIAJETh MpPUEMaMHU IOCTPOEHHsSI (UTYp C MOMOUIbIO JBWKEHUH U INpeoOpa3oBaHUs
noj1o0us, a Takke KOMOMHALIMSAMU JIBUKEHUH, IBUKEHUHN U TpeoOpa3oBaHui;

®  CIOJIb30BaTh CBOMCTBA JBMKEHUN U MpeoOpa3zoBaHUil s MpoBeieHNs 000CHOBAHUS U
JI0Ka3aTeNIbCTBA YTBEPKACHUN B TEOMETPUM U APYTUX YUeOHBIX IIpeIMeTax;

®  [I0JIb30BaThCsl CBOMCTBAMM ABMXKEHHUM U MpeoOpa3oBaHUi NP peIIeHUH 3a/au.
B noBcerHeBHOM KU3HHU M IPU U3YYEeHHUH IPYTUX NPeAMETOB:

® T[PUMEHSTh CBOICTBAa JABW)KEHUH M TNPUMEHATh I[000ME JJIs IOCTPOCHUH H
BBIYMCIICHUM.
BekTopbl M KOOPANHATHI HA IVIOCKOCTH

e (CB0oOOAHO oOmepUpoBaTh MOHATUAMU BEKTOp, CyYMMa, pPa3HOCTb  BEKTOPOB,
IIPOU3BE/ICHNE BEKTOPA HA YUCIIO, CKAIIPHOE NPOU3BEACHUE BEKTOPOB, KOOPAUHATHI HA INIOCKOCTH,
KOOpJIUHATHI BEKTOPA;

®  BIJIAJICTh BEKTOPHBIM M KOOPJAMHATHBIM METOJOM Ha IJIOCKOCTH ISl pEIIeHUs 3aJ1a4 Ha
BBIUHCJIEHHE U JOKA3aTEIbCTBA;

®  BBINOJHATH C IOMOIIBI0 BEKTOPOB M KOOPAMHAT JOKa3aTeIbCTBO H3BECTHBIX €My
reoMeTpruecKkux (akToB (CBOICTBA CpelHUX JIMHHUM, TEOPEM O 3aMeYaTeNIbHBIX TOYKaxX M T.II.) U
MOJTy4aTh HOBBIE CBOICTBA U3BECTHBIX (QUTYD;

®  CIOJIb30BaTh ypaBHEHHUs (UTYp Il pelIeHHs 3a7a4 M CaMOCTOSTEIbHO COCTaBISATh
YpaBHEHHUSI OTAEIBHBIX IIIOCKUX QUTYP.
B noBceHeBHOM KNU3HHU M IPH U3YYEHHUH APYTHUX NPEAMETOB:

®  UCMOJb30BAaTh MOHSATHS BEKTOPOB W KOOPAMHAT JUIS pelIeHHus 3aaad 1o (U3MKe,
reorpaguu U APYyruM y4eOHBIM MPEeIMETAM.

Hcropust MaTeMaTUKHU



e JloHumMaTh MaTeMaTUKy KaK CTPOrO OpPraHM30BaHHYIO CHUCTEMY HAy4YHbIX 3HAHUHU, B
YaCTHOCTU BJIAACTb MNPCACTABICHUAMU 06 AKCUOMATUYCCKOM TIOCTPOCHHU TCOMCTpUHU U
MIEPBUYHBIMH MPECTABICHUSIMHU O HEEBKIIUJOBBIX T€OMETPHSIX;

o paccMaTpruBaTh MATCMATHUKY B KOHTCKCTC UCTOPUU PA3BUTUA LIUBUIIU3AIIUU U UCTOPHUU
pa3BUTHA HAYKH, IOHUMATh POJIb MaTeMAaTUKH B pa3BuTuu Poccuu.

Metoabsl MAaTEMATHKH

e Biagerh 3HaHMAMHM O pa3MYHBIX MeETOJaX OOOCHOBAaHUS U  ONPOBEP)KEHUs
MaTEeMaTHYECKUX YTBEPKACHUN U CAMOCTOSTEIHHO IPUMEHSTh UX;

e BIAJCTh HAaBBIKAMMU aHaJM3a YCJOBHS 33Jaud U ONpeAeNeHUS MNOIXOIAIMINX s
pelIeHrs 3a/1a4 U3yYeHHbIX METO/I0B MIIM UX KOMOWHAIUH;

®  XapakTepu3OBaTh  MPOU3BEJIEHUS  HUCKycCTBa C  yY4E€TOM  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTel B MpHUpPOJAE, HCIOJIb30BaTh  MaTeMaTHYeCKHe  3aKOHOMEPHOCTH B
CaMOCTOSATEIbHOM TBOPUYECTBE.

Conep:kanue Kypca MaTeMaTHKH B 5—6 KJ1accax

APUOMETHUKA

HarypanbHblie uncia

e Pap Harypanenbix uuncen. [ecsTuuHas 3anmuch HATypalbHBIX uncesl. OKpyrieHue
HATypaJIbHBIX YHUCEIL.

* KoopauHaTHbIN JTy4.

* CpaBHeHUE HaTypallbHbIX yKcell. ClIoKeHHe U BHIUUTAHUE

HaTypadbHbIX uynces. CBONCTBA CIOKEHUS.

* YMHOXEHHE U JIeJICHHe HAaTypalbHbIX yncen. CBoicTBa

ymHOXeHus. [lenenue ¢ ocratkoM. CTeneHb Ynciia ¢ HaTypaJbHBIM ITOKa3aTelIeM.

Jenurenu u KpaTHbIE HaTypaibHOro yrcna. Hanbonpmmit

obmmii nenurens. Hanmensinee odmiee kpatHoe. [Ipu3Haku nenumocTty Ha 2, Ha 3, Ha 5, Ha
9, na 10.

* IIpocTtsie U cocTaBHbIE UyKcia. Pa3moxeHne yncel Ha MPOCThIE MHOKUTEH.

* Pemenne TeKCTOBBIX 33724 apu(PMETUUECKUMHU CIIOCOOAMHU.

Jpoou
OObikHOBEHHBIE IpoOu. OcHOBHOE CBOMCTBO Apobu. Haxoxknenue npoOu OT uwmcia.

Haxosxnenue uucia mo 31adeHuto ero apoou. [IpaBuinbHbIe U HEMpaBUIIbLHBIE IPOOH.

CMmeliaHHble Yncia.

* CpaBHeHHE OOBIKHOBEHHBIX JIpO0ei M CMEIIaHHBIX YHCE.

Apudmernueckue NeicTBUS ¢ 0OBIKHOBEHHBIMU JPOOSIMU

Y CMEUIaHHBIMH YHCTIaMHU.

» Jlecatnunslie Apodu. CpaBHEHUE U OKPYTJEHHUE NECATUUHBIX ApoOel. Apudmernyeckue
JENCTBUS C JECITUYHBIMU

npoOsivu. [IpukuaAKy pe3ynbpTaToB BeIUKcIeHUN. [IpencraBienne necaTuaHon 1poou B BUJIE
OOBIKHOBEHHOM JIpoOU M OOBIKHOBEHHOM B BUIE A€CATHUHON. beckoHeuHbie

MEePUOIUUECKHE JIECATUYHBIE Tpo0u. JlecsTuanoe mpubamKkeHne 0ObIKHOBEHHOU IPOOH.

*  OrHomweHue. IIporieHTHOE OTHOIIEHNE ABYX uncen. Jlenenue yncia B JaHHOM
OTHoIIeHHU. MaciuTad.

* [Iponopuust. OcHOBHOE cBOcTBO ponopuuu. [Ipsmas u

oOpaTHasi MPONOPLHUOHAIIbHBIE 3aBUCIMOCTH.

* [IpouenTsl. HaxoxneHne nponeHToB ot ynciaa. HaxoxxaeHue yucia no ero nporneHTaM.

* Pemenne TekcTOBBIX 3a7a4 apu(PMETHYECKUMU CIOCOOaMHU.

PaunoHajbHbIe YKCIa
° HOHO)KI/ITeJILHBIe, OTpPII_[aTeHBHLIe qucjaa u 9Yucjio H}’J'H).



* [IporuBomnonoxubie ynuciaa. Moaymnp yucna.

. Hensle uncna. PanuonanpHbie uucna. CpaBHEHHME  palMOHAJIBHBIX  YHCEIN.
Apudmernueckue JeMCTBH ¢ pallMOHAIbHBIMU YnciaamMu. CBOMCTBA CIOKEHUS U YMHOXKEHUS

palOHaIbHbBIX YUCEIL.

* Koopaunartnas npsamas. KoopauHatHas III0CKOCTb.

Beanunnbl. 3aBHCMMOCTH MeKAY BeJTMUMHAMM

* EnuHUIBI JUTHHBL, TUIOMAAN, 00bEMa, MacChl, BpEMEHH,

CKOPOCTH.

* [Ipumepsl 3aBUCUMOCTEH MEXly BeTMYrMHAMU. [IpencraBienrue 3aBUCUMOCTEN B BHJIE
¢dopmyin. Beraucnenus no gpopmynam.

YUCJIOBBIE 1 BYKBEHHBIE BBIPA’KEHUSA. YPABHEHUSA

UucnoBble BbIpaKeHUA. 3HAYEHUE YUCIOBOTO BbIpaxkeHus. [Iopa1ok NeCTBUIA B YHUCITOBBIX
BbIpaXKeHUSX. bykBeHHbIe BbIpakeHus. Packpeithe ckoOok. [lomoOHblE craraemble, NpUBEIACHUE
mo100HbBIX craraeMbix. opmybl.

* VpaBuenus. Kopenb ypaBHeHusi. OCHOBHBIE CBOWMCTBAa ypaBHEHUH. PerieHne TEKCTOBBIX
3a/1a4 C MOMOUIbI0 YPaBHEHHUM.

SJIEMEHTbBI CTATUCTHUKHU, BEPOATHOCTHU. KOMBUHATOPHBIE 3AJIAYHN

* [IpencraBneHue JaHHBIX B BUJIE TaOJINL, KPYTOBBIX U

CTOJIOYATHIX AUArPaMM, Tpa(UKOB.

* Cpennee apudmerndeckoe. CpeHee 3HaUCHUE BEIIMUUHBI.

» CnyyaiiHoe coObITHE. JJocTOBEpHOE M HEBO3MOXKHOE COOBITHS. BEposTHOCTD Ciry4aifHOTO
coObITHs. Perienne KoOMOMHATOPHBIX 3aau.

I'EOMETPUYECKHUE ®UI'YPLI

N3mepeHus reoMeTpruuecKuX BEIUUUH

* Otpesok. [loctpoenne orpeska. JlnuHa oTpeska, JjomaHOW. M3MepeHne NIuHBI OTpE3Ka,
IIOCTPOEHHE OTPEe3Ka 3a1laHHOM JUIMHBL. [lepumerp MHOTOyTONBHUKA. [I1OCKOCTS. [Ipsimas. JIyd.

VYrou. Buns! yrios. I'pagycHas mepa yria. U3mepenue u

IIOCTPOEHHUE YIJI0B C IIOMOUIBIO TPAHCIIOPTHPA.

* Ilpsamoyronenuk. KBagpar. TpeyronsHuk. Buasl TpeyroiabHUKoB. OKpYKHOCTb U KpYT.
JmuHa okpyxkHocTH. Ymcio S.

* PaBenctBo ¢uryp. Ilonstue u cBoiictBa momanau. [lnomans npsMoyroibHuKa u
kBazpara. [Inomans kpyra. Ocb CHMMETpUH QPUTYPHI.

. Harnsinaele mpencraBieHHs O TMPOCTPAHCTBEHHBIX —(Urypax: MpsSMOYTOJIbHBIN
napajuiesenumnes], Kyo, mupamusa,

WIMHAP, KOHYC, 1map, chepa. [Ipumepsl pa3BEPTOK MHOTOIpaHHUKOB, IIMIUHIPA, KOHYCA.
[Tonsitue u cBoiicTBa 00BEMa. OOBEM MPSAMOYTOTHHOTO MapAJIISIICTIUIIEIA U Kyoa.

* BzanMHoe pacnosiokeHue AByX NpsMbIX. Ilepnennukynapueie npsmsele. lapamiensHbie
MpsIMBIE.

* OceBas U LICHTpaJIbHASI CAMMETPHUH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUU
Pumckas cucrema cuncnenus. I[1o3unimonHbie cHCTEMBI
cuncnenus. O6o3navyenue uudp B pesneii Pycu. Crapunnsie



Mepsl JUIMHBL. BBeeHne MeTpa Kak equHuLbI JUIMHbL. MeTtpruueckas cuctema mep B Pocenn,
B EBpone. Mcropust popMupoBaHusi MaTeMaTHYECKMX CUMBOJIOB. /Ipobu B BaBuione,

Erunte, Pume, Ha Pycu. OTKpbITHE TECATHYHBIX TPOOEH.

Mup npocteix yucen. 3oy0Toe ceuenue. Yucno Hynb. [losgBienne oTpuuaTenbHbIX YUCEL.

JI. ®. Marnunxkwii. I1. JI. Yeopmés. A. H. Koimoropos.

Conep:kanue Kypca MaTeMaTHKH MOAYJIb «AJjredpa» B 7-9 kiiaccax

Yucaa

PanuonanbHbIe yHCIa

MHOkeCTBO pallMOHAIBHBIX yKcesl. CpaBHEHUE pallMOHAIBHBIX uncen. JleicTBus ¢
paIMoHaIbHBIMU YHCTIaMU. [Ipedcmasienie payuoHaibHO20 YUcia 0ecmudHol Opoobio.

HppanuonajbHble YUCIa

ITonsTHE HppalMOHAILHOrO 4ucia. Pacno3HaBaHue vppanuMOHaNIbHBIX 4ucel. [Ipumepsr

JI0Ka3aTenbCTB B anredpe. MppanuoHalbHOCTh YKCIa Jé . IIpumenenue B reometpuu. Cpagnenue
UppayuoHanbHelx ducen. Muosicecmeo oeticmeumenvHvlx yucei.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucJioBble M 0yKBeHHbIE BbIPAKEHUS

Boipaxkenue c¢ nepemeHHoOW. 3HaueHWe BblpakeHus. llojncTaHoBKa BBIpRXKEHUH BMECTO
[IEPEMEHHBIX.

Lenbie BoIpaKeHUs

Crenenb ¢ HaTypaJbHBIM IIOKazareileM U ee cBoiicTBa. IIpeoOpazoBaHus BbIpakeHU,
COJIEpKALIMX CTEIIEHHU C HATYpaJbHbBIM [TOKA3aTeIEM.

OpHowieH, MHorowieH. JlelicTBUsI C€ OJHOWIEHAMHM U MHOTOWIEHaMHU (CJIOXKEHHE,
BbIUUTAHUE, YMHOXeHHE). DOpMyIIbl COKpAIIEHHOTO YMHOXKEHHUS: PAa3HOCTh KBaJApaToB, KBaapaT
CYMMBbI U pa3HOCTU. Pa3iiojkeHrne MHOTOoulI€Ha Ha MHOYKUTEJIN: BHIHECEHHE OOIIEro MHOXKUTEINA 3a
CKOOKH, epynnupoeka, npumenenue opmyn cokpaweHHo20 ymrHoxcenus. Keaopamuwiii mpexunen,
pasznoodicenue KeaopamHo20 mpexuneHa Ha MHOICUMENU.

JIpoOHO-panuOHAIbLHBIE BBIPAKEHUS

Crenenp c 1nensiM mnokaszareneMm. [IpeoOpa3oBaHue JIpOOHO-TMHEMHBIX BBIPAKEHUM:
CIIO’)KEHHE, YMHOXKEHUE, JielieHue. Aneebpauyeckas Opobvw. JJonycmumvle 3Ha4eHUs NEPEMEHHBIX 6
0pobHO-payuonanvhblx  evipadicenusax. Coxkpawenue aneeopauueckux opooet. Ilpusedenue
aneebpaudeckux Opobeti K obwemy 3Hamenamenio. [leticmeus ¢ aneebpaudeckumu OpooOIMu:
Ccllodicenue, 8blUManue, YMHOJICeHUe, OelleHue, 6036e0eHUe 8 CIENeHb.

IIpeobpaszosanue svipadicenuii, coOepIHcAuux 3HAK MOOYIIA.

KBagpaTHbie kopan

Apudmernueckuil KBaapaTHBIH KopeHb. IIpeoOpazoBaHue BBIpaKEHHH, COAEpIKAIINX
KBa/IpaTHbIE KOPHU: YMHOXKEHUE, JIeJICHUE, BBIHECEHUE MHOXKHUTENS U3-110]1 3HaKa KOPHSI, 8HeceHue
MHOCUMENSL NOO 3HAK KOPHSL.

YpaBHeHusI U HepaBEeHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO ¢ IEPEMEHHOM.

YpaBHeHust

[TonsiTHe ypaBHEHHs U KOpHS ypaBHEHUs. [IpedcmasneHue 0 pagHoCUNbHOCMU YPAGHEHUII.
Obaacmwb onpedenenus ypasHenus (061acms 0ONYCMUMbBIX 3HAYEHUL NePEMEHHOLL).

JInneiiHoe ypaBHeHHe U er0 KOPHH

Pemienne nuHEHHBIX ypaBHEHUW. Jluneunoe ypaeuenue c napamempom. Konuuecmeo
KOpHeli TUHeliH020 ypaerenus. Pewenue nunetinbix ypasuenuii ¢ napamempom.

KBanpaTHoe ypaBHeHHe U €ro KOPHHU

KBanparusle ypaBHenus. HenonHble kBagpaTHble ypaBHEHUS. JJUCKPUMUHAHT KBaJApaTHOTO
ypaBHeHus. dopmyna KopHEW KBaJpaTHOrO ypaBHeHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. PelieHne KBaJpaTHBIX YpaBHEHMI:MCIIONb30BaHUE (DOPMYIBI IJI1 HAXOXKACHUS
KOpHEH, epaguueckuti memoo peulenus, pasioiceHue Ha MHoXcumeni, noooop KopHeli ¢



ucnonv3osanuem meopemvl Buema. Konuuecmeo xopHeii K6a0pamnoz20 ypagHeHUs 8 3a8UCUMOCHU
om e2o0 Ouckpumunanma. bukeadpammvie ypasuenus. Ypaenenus, ceooumvie K JUHEUHLIM U
keadpamuwvim. Keadpammuvle ypasrenus ¢ napamempom.

JIpoOHO-panMOHAIbHbIEC YPABHEHHUS

Pemenune mpocredmmx poOHO-TMHEHHBIX ypaBHEHUH. Peuwenue OpoOHO-payuoHaibHbIX
VPABHEHUII.

Memoouvl pewienus ypagueHuii: Memoovl paGHOCUNbHLIX NPeoOPA308aAHUL, MEMOO 3aMeHbl
nepemeHnHou, epaguueckuii memod. Mcnonvzosanue ce0tcme QyHKYull npu peuieHuu ypasHeHu.

Ipocmeriwe uppayuonansuvie ypasnenus suda | f (x) =a, \jf (x) = \/g (x) .

Ypasnenus suoa X" =a Ypasnenus 6 yenvix yucnax.

Cucrembl ypaBHeHUil

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. JInHeiiHOe ypaBHEHUE ¢ IBYMsI IepeMeHHbIMU. [Ipsamast
Kax epaguueckas unmepnpemayus TUHEHO20 YPAGHEHUsL C 08YMS NepeMeHHbIMU.

[TonsiTue cuctemsl ypaBHeHHI. PelieHre cuctemMbl ypaBHEHUH.

Metoapl pemieHusi CUCTEM JIMHEHHBIX YpaBHEHHH C ABYMSI NIEPEMEHHBIMH: epaguuecKkull
Memoo, Memoo CA0HCeHUs, METO, ITIOACTaHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHcTBA. CBONCTBA YMCIOBBIX HEpaBEHCTB. [IpoBepka crpaBeNIMBOCTH
HEPaBEHCTB IPH 3a/IaHHBIX 3HAYCHUSAX TEPEMEHHBIX.

HepasenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHCTBA. Obnacmb onpedeneHus:
HepaseHcmaa (001acms 0ONYCMUMbBIX 3HAYEHUL NEPEMEHHOT).

Peuienue 1MHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamuvix Hepagencms:
UCNnoIbL308aHUe CB0UCME U 2pagurka KeaopamuyHou @QYHKYuUU, Memoo UHMepP8anos. 3anuco
peutenus Keaopamno2o HepaseHcmaa.

Pewenue yenvix u OpobHo-payuoHaIbHBIX HEPABEHCME MEMOOOM UHMEPBAILO8.

Cucrembl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHON mepeMeHHOH. PeleHune cucTeM HEPaBEHCTB C OJHOM
TepEMEHHON: TUHEHHBIX, kK6aopamubsix. 1300paxkeHue peiieHnsi CHCTEMbl HEPABEHCTB Ha YHUCIIOBOM
npsIMOiL. 3aNuch peleHust CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousitue pyHkuuun

JlekapToBbl ~ KOOpAWMHATBl Ha  IJIOCKOCTH. DOpMUpOBaHHME  NPEACTaBICHUH O
METaNpeMETHOM TMOHATHUU «KOOpAMHATB». CrocoObl 3anaHus (QYHKIUMI: aHAIMTHYECKUH,
rpaduueckuii, TabnuuHbeld. ['papuk ¢ynknuu. [lpumepsl (yHKUMH, MOTydaeMbIX B Ipolecce
UCCIIEIOBAaHMSI PA3JIMUHBIX PEANbHBIX MPOIECCOB M PEIIeHUs 3a1ady. 3HaueHue (yHKIHMU B TOUKE.
CpoiicTBa (yHKIUMI: o00NacTe oONpeAeNeHusi, MHOXECTBO 3HAYEHUH, HYIHU, IPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, YemHOCMb/HeyemHoCmy, TIPOMEXYTKH BO3pacTaHMs U yObIBaHUs, HauOoblIee
Y HauMeHbIIee 3HaueHus. VccnenoBanue GyHKIMH 1O ee Tpaduky.

Ilpeocmaenenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno sadannvie ghynxyuu.

JIuneiinasi pyHKUMSA

CpoiicTBa u rpaduk JUHEHHON QyHKIUHU. YTI0BOH KoaduuueHT npsmoil. Pacnonoxenue
rpaduka JMHEHHOW QYHKIIMH B 3aBUCUMOCTH OT €€ YTJI0oBOro koddduirienta u cBOOOJHOTO YJIeHa.
Haxooicoenue roagpgpuyuenmos nunetinou Gyukyuu no 3a0aHHLIM  VYCI0GUAM: HPOXONCOEHUE
npAMOLL uepe3 08e MOUKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPIAMOL depe3 OAHHYIO
MOYKY U NAPANIENbHOU OAHHOL NPIMOLL.

KBaaparuunas pyHkuus




CroiictBa u Tpaduk kBagpatuuHoud ¢yHKMU (mapabona). [llocmpoenue epaghuxa
keaopamuunol @yukyuu no moykam. Haxoxnenue Hylnel KBaJpaTUUHON (QYHKIUH, MHONMCECMEA
3HAYEHULl, NPOMEIICYMKO8 3HAKONOCMOAHCIEA, NPOMEICYIMKO8 MOHOMOHHOCTU.

OopaTHasi NPONOPUHMOHAJIBLHOCTH

k
CaoiicTBa (QDyHKIUH y = k y = —. I'unep0bomna.
X x

I'paguru ¢pynkyuii. Ilpeobpaszosanue cpagurxa Qynkyuu vy = f(x) 011 NOCMPOEHUs

epaguros Qynkyui 6u0a y — af (kx-+b)-+c -
I'paghuxu ¢pynryui y:a+L, y =X y=3xs y=|x|-
X+b
IHocenoBaTeIbHOCTH U MPOTPECCUH
Yucnosas nocinenoBaTesbHOCTb. [IpuMepbl 4MCIIOBBIX NOCIeq0BaTENbHOCTEW. beckoHeuHble
MOCTIeIOBATEIbHOCTH. ApuMeTHUECKasi Mporpeccus U ee CBOWCTBA. | eoMeTpuieckas mporpeccus.
Dopmyna obwezo uneHa u cymmsl N NEPEbIX UYNEHO8 aApupmMemudeckol U 2eoMempuyecKol
npozpeccuul. Cxo0syasics 2eoMempuyecKas npocpeccus.
Penienne TeKCcTOBBIX 33124
3anauu Ha Bce apudMeTHUecKHe AeCTBUSA
Permennie TeKCTOBBIX 3afau apudMeTHUYeCKHUM crocoboM. Mcmonb3oBaHue TaONHII, CXEM,
YepTexKeH, APYTUxX CPeJCTB NPEACTABICHUS JaHHbBIX NIPU PELICHUU 3a/1a4H.
3agauu Ha ABM:KeHHUe, padoTy M NOKYNIKH
AHaM3 BO3MOXXHBIX CHUTYallMid B3aMMHOTO PACIOJIOXEHUS OOBEKTOB MPH HMX JBIKEHHH,
COOTHOIIEHUSI 00bEMOB BBIMIOJIHSIEMBIX padOT IIPU COBMECTHOM paboTe.
3agaum Ha YaCTH, 10/, IPOLEHTHI
Pemenue 3amau Ha HaxXOXKJEHHE YacTHU YMCa U YMCIA [0 €ro 4yacTu. PemieHue 3agad Ha
MPOLIEHTHI U A0aH. [I[puMeHenne nponopuuii Npu peieHuy 3a1au.
Jlormyeckue 3agaun
Perenue noruueckux 3anad. PeuieHue no2udeckux 3a0ay ¢ nomMowsto epaghos, maoauy.
OcHoBHbIE MeTO/bI pelleHUs] TeKCTOBBIX 3a1ay: apu@MeTHUuecKui, anredpanveckuii,
nepebop BapuaHToB. IlepBUuYHBIE TIpPEACTaBICHMS O JAPYTUX METOJaxX peLIeHus 3aaay
(reomeTpuueckue U rpadUuecKue METOIBI).
CraTucTuKa ¥ TeOpHus BEPOSATHOCTEH
CraTrucruka
TabnuuHoe W rpaduueckoe MpencTaBiIeHUE JaHHBIX, CTOJIOYAThle U KPYroBbIE HArpaMMBl,
rpaduky, TpUMEHEHUE TuarpamMm U rpaduKoB Ui ONMHUCAHUsS 3aBUCUMOCTEH peallbHbIX BEIUYHH,
u3BJeUeHre MHpopManuu M3 TalOnMl, auarpaMm MU rpadukoB. OnucaTeNbHbIE CTATHUCTUYECKHE
MoKa3aTeIM YMCIOBBIX HAOOPOB: cpefHee apudmMeTnyeckoe, Mearana, HauOobllee 1 HauMeHblIIee
3HaueHus. Mephl paccenBaHus: pa3Max, JUCIEPCUsl U CTaHIapTHOE OTKIIOHEHHE.
CnydaiiHass M3MEHYMBOCTh. VI3MEHUMBOCTH MNpU U3MEpEHHUsX. Pemaromue mpaBuia.
3aKOHOMEPHOCTH B U3MEHUMBBIX BEJTUYMHAX.
Cayuaiinbie COOBITHS
CrnyuaiiHple OMBITHI (PKCIIEPUMEHTHI), JJEMEHTAPHBIC CIy4YailHble COOBITHS (HCXOJIBI).
BepositHoct  snemeHTapHbIX  coObiTuil. CoOBITHS B CIOy4YallHBIX — OKCIIEPUMEHTaX U
ONMarompusATCTBYIONIUE JJIEMEHTapHbIE COOBITUS. BeposTHOCTH cimydallHBIX COOBITHN. OMBITHI C
PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMH COOBITUSIMU. Kitaccuueckue BEpOSTHOCTHBIE OIBITHL C
UCIOJb30BaHUEM MOHET, KyOukoB. IIpencraBieHue coObITMH C TOMOLIBIO JUarpaMm ODiiiepa.
[IpotuBononoxxHble coObITHUS, OOBEAMHEHHWE U TmepeceyeHue coObiTuil. [IpaBuiio croxeHus
BeposiTHOcTel. Ciydvaiinblii Be1oop. IIpencraBinenne sxcnepuMenTa B Buae nepeBa. HesaBucumeble
cOOBITHSI. YMHOXEHHE BEPOATHOCTEH HE3aBUCUMBIX COObITHI. [locnmemoBaTenbHbIe HE3aBUCHMBIE
ucneiTanus. [IpencraBieHre o He3aBUCUMBIX COOBITHSX B KU3HU.
Inemenmovl KOMOUHAMOPUKU
[IpaBmiio yMHOXEHHUS, TIepecTaHOBKHU, (akropuan uuciaa. CoyeTaHHs] M YUCIO COYETAHHIA.
®opmyna uyucia coueranuid. TpeyronpHuk [lackans. OnbITel ¢ OONBIIMM YHUCIOM



PaBHOBO3MOYKHBIX AJIEMEHTApHBIX COOBITHI. Bbuncienue BeposiTHOCTEN B OMBbITaX C MPUMEHEHHEM
KoMOuHaTOpHbIX (popmyn. Wcnbitanus bepunymiu. Ycenex m Heymada. BepostHocTH coObIThii B
cepuu ucnbiTaHui bepHysu.
Cnyuaiinvle genuuunbl
3HAKOMCTBO CO CJIy4ailHBIMHM BETUYMHAMHU HA MPUMEPAX KOHEUYHBIX TUCKPETHBIX CIy4YailHBIX
BEJINYMH. Pacnipenenennie  BeposTHOcTeW.  MareMarnyeckoe — OXHUAAHHE. CaoiicTBa
MaTeMaTH4eckoro oxkujaanusi. [loHstre o 3akoHe Oonbmux uucen. M3mepeHue BEpPOSTHOCTEH.
[Ipumenenue 3akoHa OOJIBIIUX YHCEI B COIMOJOTUHU, CTPAaXxOBaHWU, B 3/IPaBOOXPAaHEHUH,
obecriedeHnr 6€30MaCHOCTH HACEJICHUS B UPE3BBIYAHBIX CUTYAIHIX.
Conep:kanue Kypca MaTeMaTHKH MoayJib «['eomeTpus» B 7-9 ki1accax
I'eomerpuueckne purypnbi
Durypsl B reoOMeTpUN U B OKPY’Kal0IeM MHpPe
I'eomeTpuueckas ¢urypa. @opMupoBaHHE NPEJCTABICHUH O METANPEAMETHOM IOHSATUU
«bpurypay. Touxka, TUHHS, OTPE3OK, MpsMas, Iy, JOMaHas, III0CKOCTh, YroJl, OUCCEKTpHCca yria u
€e CBOKMCTBA, BHUJBI YIJIOB, MHOTOYTOJBHUKH, Kpyr. OceBas CUMMETPHUS T€OMETPUUYECKUX (QUTYP.
LlenTpanpHas CUMMETPUS TEOMETPUUIECKUX PUTYP.
MHOroyroJbHUKH
MHOroyroiapHUK, €ro 3JEMEHTBI M €ro CcBoWcTBAa. Pacno3HaBaHMe HEKOTOPBIX
MHOT'OYTOJIbHUKOB. BulnyKibie u HegblnyKibie MHO20y20ibHUKU. 1IpaBuiibHbIE MHOTOYTOJIbHUKH.

Tpeyronabuuku. Beicota, MeauaHa, OuccekTpuca, CpeaHsAs JHMHHUS TpEyrojbHHKA.
PaBHOOEIpeHHBINI TPEYTrOJbHUK, €r0 CBOMCTBA M MpU3HAKU. PaBHOCTOPOHHUN TpPEYroJbHUK.
[IpsAMOYTONBHBIN, OCTPOYTOIBHBIM, TYIIOYTOJIBHBIA TPEYTrOJIbHUKHA. BHEIIHNE YIUIBI TPEYrOJIbHUKA.
HepaBeHCcTBO TpeyronbHUKa.

YerbipexyronpHuku. [lapannenorpamm, pomM0O, NpsSMOYrojJbHUK, KBajpaT, Tpaneuus,
paBHOOepeHHas Tpaneuus. CBONCTBA W NMPU3HAKU Mapajulejorpamma, pomoa, NpsiMoyrojbHHKa,
KBaJpara.

OKpyXHOCTb, KPYT

OKpYy>KHOCTb, KpYyI, HX D3JIEMEHTbl W CBOWCTBA; LEHTPaJbHbIE W BIHMCAHHBIE YIJIBI.
KacarenbHast u cexywas K OKpyKHOCTH, UX c6olicméa. BIMCaHHbIE U OMMCAHHBIE OKPYKHOCTH VIS
TPEYTOJIbHUKOB, Yemblpexy201bHUKO8, NPABUTILHBIX MHO20Y20IbHUKOG.

I'eomeTpuuyeckue Gurypsl B NpocTpaHcTBe (00beMHBIE Te1a)

Mnozozcpannuk u eco anemenmul. Hazsanus MHO202PAHHUKOE C PA3HbIM NONONCEHUEM U
Konuuecmeom cpaueu. llepBUUHBIE TPENCTaBICHUS O NHUpPaMUAE, NapajUlelieNuIene, IpHU3Me,
chepe, mape, MIIMHAPE, KOHYCE, UX IJIEMEHTAX U MPOCTEUIITNX CBOMCTBAX.

OTHomIEeHus

PagencrBo ¢puryp

CBolicTBa paBHBIX TPEYTOJILHUKOB. [[pr3Haky paBeHCTBa TPEYTrOJIBHUKOB.

IMapanieJbHOCTH NPAMBIX

[Ipu3Haky U CBOMCTBAa MapaJIeNbHBIX NPSIMbIX. Akcuoma napannrenvHocmu Eexnuoa.
Teopema Paneca.

IlepnenaukyasipHbIe NpsIMbIe

IIpsamoii  yron. llepnengukynssp k mnpsamoil. Haxnonnas, mnpoekuus. CepenuHHbBIN
MEePHeHIUKYIAp K oTpe3Ky. Ceolicmea u npusHaKu nepneHoOUKyIsApHOCMU.

Iloooobue

IIponopyuonanvuvie ompesku, nooodue gueyp. Iloooonvie mpeyeonvruxu. Ilpuznaxu
nooobus.

B3anMHoe pacnosio:keHue nIpsiMON U OKPY>KHOCTH, 08VX OKPYHCHOCMEII.

N3mepenus u BoIYMCICHUS

Beanunnbl

[Tonsitue Benmuuubbl. [{nuHa. M3mepenue nnuHbl. EnuHULBI n3MepeHus JUIMHbBL. Bennunna
yria. I'pagycHas mepa yria.



[TonsTHe 0 TIOmMAMM TUTOCKOM (UTYPHI U €€ CBoWcTBaxX. M3mepeHue momaaei.
Eaunauib1 u3MepeHus miouaiu.

[IpencraBnenne 00 oObeme W ero cBoicTBax. M3mepenue oObema. Enunuiier
HU3MEPEHHS 00BEMOB.

HN3mepeHuss v BIYUCIEHUS

HNHcTpyMEHTBI 11 U3MEPEHHM UM IOCTPOCHMM; U3MEPEHHUE U BBIYUCIICHUE YIJIOB,
JUIMH  (paccTosiHuil), mom@aae. TpuroHoMmerpuueckue (QYHKIUU OCTPOrO yria B
IPSIMOYTOJIBHOM TPEYTOJbHUKE 1puconomempuyeckue yHkyuu mynoeo yeia. Beraucnenue
AJIEMEHTOB TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKHX COOTHOIICHUH.
DopMynbl IIOMAAN TPEYroJbHUKA, MapajjieiorpaMMa U €ro YacTHBIX BHUJIOB, (HOPMYIIBI
JUIMHBI OKPYXKHOCTU M Iomaau kpyra. CpaBHeHHE W BbIYHMCIEHUE IUiomaaei. Teopema
[Mudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrosinue mexnay Toukamu. PaccTosiHue OT TOYKM 10 OpAMOU. PaccmosiHue
mexncoypueypamu.

I'eomeTpuyeckue nocTpoenus

['eoMeTpruyecKre MOCTPOSHUS JIJIsl HIUTFOCTPAIIUU CBOMCTB T€OMETPUICCKUX (Uryp.

NHCcTpyMEHTBI 11 NOCTPOEHHW: LMPKYJIb, JMHENKA, YIrOJIbHUK. [Ipocmetiwiue
NOCMPOeHUs. YUPKYleM U JUHEKOU. NOCmpoeHue OUCCeKmpUcyl yaid, NepneHOuKyIapa K
npAMOU, y2na, pagHo2co OAHHOMY),

Ilocmpoenue mpey201bHUKO8 NO MpemM CMOPOHAM, O8YM CMOPOHAM U Y2y MeHcoy
HUMU, CTOPOHE U O8YM NPUNEHCAUUM K Hell YeILaM.

enenue ompesxa 6 0aHHOM OMHOUEHUU.

I'eomeTpuyeckue

npeoopazoBaHus

IIpeoOpazoBanus

[Tonsitue npeoOpa3oBaHuUs. [IpencraBienue 0 MeTanpeIMETHOM MOHSITUU
«rpeobpazoBanuey. Iloooobue.

JABuxenust

OceBast U LEHTpalIbHAsi CUMMETPUSI, HOBOPOM U NAPALIELbHBIN NEPEHOC.
Kombunayuuosuoicenuti na niockocmu u ux ceotcmad.

BekTopbl M KOOPANHATHI HA

m1ockocTuBekTopsl

[TonsiTre BekTOpa, IEHCTBHS HAJI BEKTOpPaMH, HCIONIb30BAHHE BEKTOPOB B (HU3HKE,
PA3NodHCceHue 8eKmopa Ha COCMasisaouue, CKauapHoe npousseoeHue.

Koopaunarsi

OCHOBHBIE MOHSATHS, KOOPOUHAMbL 8eKMOPA, paccmosnue medxcoy moukamu. Koopounamer
cepedunvl ompeska. Ypasuenus gueyp.

Ipumenenue sexkmopos u Koopounam O0Jisl peuleHus NPOCMenUUx 2eoMempuUyecKux 3a0ady.

HcTopust MaTeMaTUKHU

Om 3emnedenus xk ceomempuu. Iugpazop u e2o wxona. @anec, Apxumed. Ilnamon u
Apucmomens. [locmpoenue npagunbHulx MHO20Y201bHUK08. Tpuccexyus yena. Keaopamypa
Kpyea. Yoeoenue kyba. Ucmopus uucna rr. 3onomoe cewenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Hcmopus nsamoeo nocmynama. Ieomempus u  UCKYCCMEO.
['eomempuueckuesaxonomeprHocmu oKpydrcaoujeco mupa. ACmpoHomus u 2eomempus.

Cnoco0bI peain3aluy BOCIUTATEILHOT0 MOTEHIMAJIA YPOKA:

. UCIIOIb30BaHUE  BOCIUTATEIBHBIX  BO3MOXKHOCTEH  COJEp)KaHHS  yd4eOHOTro
npeaMera  4Yepe3  JASMOHCTpAIMI0O  JIETSIM [PUMEPOB  OTBETCTBEHHOTO, T'PaXKIaHCKOTO
MOBEJICHHsI, TPOSIBJICHUS  YEIIOBEKOJIIOOUS ¥ JOOPOCEPACYHOCTH, depe3  Moadop
COOTBeTCTBYIOHII/IX TEKCTOB JIsI YTCHUA, 3ada4 I peIHeHHS[, HpO6HeMHBIX CI/ITyaHI/Iﬁ JJISL
00CYyXKJIeHHS B KJIacce;

. BKJIIOUEHUE B YpPOK UIPOBBIX MPOLENYP, KOTOPBIE IIOMOIarOT IMOAJEPKATh
MOTHBAIMIO JETel K MOJYYCHHIO 3HAHWH, HATAKWBAHUIO IMO3HUTUBHBIX MEKIHUYHOCTHBIX



OTHOLICHUH B KJacce, MOMOTAIOT YCTAHOBJIEHUIO J0OpOXKeNaTeNIbHOW aTMOC(epsl BO BpeMs
YPOKa;

o poBe/ieHUEe Y4eOHBIX (OJMMIMAbI, 3aHUMATEIbHbIE YPOKHM U ISATHUMUHYTKH,

YPOK - JIeJIoBast UIpa, YpOK — IyTEHIeCTBUE, YPOK MacTep-Kiacc, ypoK-HCcClael0BaHUE U JIp.) U
yueOHO-pa3BiIeKaTeNbHbIX ~ MeponpHusaTuii  (KoHkypc-urpa «IIpeameTHsblii  KpoccBOpa,
BUKTOPUHBI, IUTEPATYpHasi KOMIIO3ULIMSI, KOHKYPC Ia3eT U pPUCYHKOB, SKCKYpCHUs U JIp.);

o OpraHu3aisi MPeIMETHBIX O00pa3oBaTEeIbHBIX COOBITHI (TpOBeNEHHE MPEAMETHBIX
nekan) uis oOydarolIMXCsl C IEJbI0 Pa3BUTHs MO3HABATENbHOM W TBOPYECKOW aKTUBHOCTH,
MHUIMATUBHOCTH B pPa3jIMYHbIX cdepax MNPeIMETHOM JeATeNbHOCTH, PACKPBITHS TBOPUYECKUX
CIOCOOHOCTEH 00YdYaIOMIMXCS C pa3HBIMU 00Pa30BaTEIbHBIMHU MOTPEOHOCTAMU U MHIUBUAYATbHBIMU
BO3MOXXHOCTSIMU;

. ucnonb3oBanue MKT u aucTaHIMOHHBIX 00pa3oBaTENbHBIX TEXHOJOTHH OO0Yy4eHHS,
00€eCTIeYNBAIOIIUX COBPEMEHHbIE aKTUBHOCTH 00yJaromuxcs (IporpaMMbI-TPEHAXKEPHl, TECTHI, 3a4€ThI
B OJIEKTPOHHBIX IPWIOKEHUAX, MYJIbTHMEIUNHBIC NPE3CHTALMH, HAYyYHO-IOIYJISIPHBIE II€peNayy,
¢buIbMBI, 00yJaroImue CalThl, YpPOKU OHJIAWH, BUICOJCKINH, OHJIAH-KOH(GEPEHIINH U JIp. ).

TemaTHUecKkoe MJIAHUPOBAHHUE S5 Kiace

Ne KoandecTBoO Monyanb
KoanuecTBo .
n/n Tema ypoka KOHTPOJIbLHBIX IIKOJIbHBbII
Hacop padort YPOK
1 [ToBTOpEHME U cucTeMaTU3aIuUs 5 1
y4eOHOro Marepuaa 3a Kypc
HA4aJbHOM IITKOJIBI
2 HatypasibHble unciia u mKasl 23 1
2 Ypok-urpa
3 CloXeHHe ¥ BEIYMTaHUE 38 2
HATYpaIbHBIX YHCEI 2 Ypok-urpa
2 Ypok-
MTyTENIECTBHE
4 VYMHOXEHHUE U JICIICHUE 45 2
HATYpaIbHBIX YHCEI 2 Vpok-urpa
2 Ypok-
MTyTENIECTBHE
1 3aHUMAaTEeNLHBIN
YpOK
5) OOBIKHOBEHHBIE JPOoOH 20 1
2 Vpok-urpa
6 JlecsTiaHbIe pOoOH 55 3
2 Vpok-urpa
2 VYpok-
MyTEIIECTBHE
2 3aHMMaTeIbHBIN
YPOK
7 HroroBoe moBTOpeHue Kypca 18 1
MaTEeMAaTHKU
8 Htoro 204 11

TemaTH4ecKoe MIAHHPOBaHUE 6 KJIacc




Ne KoanugecTBoO Monyab
KonuyectBo "
n/n Tema ypoka KOHTPOJIbHBIX HIKOJIBHBIH
Acon pador YPOK
1 JlenumocTh HaTypaJIbHbIX 15 1
qucesn 2 Ypoxk-urpa
2 OOBIKHOBEHHBIE IPOOH 34 3
2 Ypok-urpa
2 Ypok-
yTElIeCTBHE
3 OTHOIICHUS W POTIOPIIUN 25 2
2 Ypoxk-urpa
1 Ypok-
MyTEIIeCTBUE
4 P 64 5
aIMOHAJTIbHBIC YHCTIa U
JIEUCTBUA HAJ HUMU 2 Ypok-urpa
2 Ypok-
yTElIeCTBHE
2 3aHuMaTebHbIH
YPOK
5 [ToBTOpEeHME U 17 1
cucTeMaruzaius yueOHoro
MaTepuaia 3a Kypc
6 knacca
7 Hroro 170 12
TemaTnueckoe NIAHMPOBAHHE 7 KJIACC MOAYJIb «AJiredpa»
Ne KoanuecTBo Monpyanb
KoanuectBo N
n/n Tema ypoka KOHTPOJIbHBIX IIKOJIbHBII
acon pador YPOK
1 BolpaxkeHus1, TOXAeCTBa, 21 2
ypaBHEHUs 2 3aHMMAaTEeNbHBIN
YPOK
2 DOyHKIUH 10 1
1 Ypok-urpa
3 CreneHb ¢ HATYpaTbHBIM 10 1
110Ka3aTeyiemM 1 Ypok-urpa
4 MHorouieHsl 17 2
1 Ypok-
MyTEIICCTBUE
5 DopMyITBl COKpPAIIEHHOTO 16 2
YMHOXECHHS 2 Ypok-urpa
6 CucTtembl TMHEHHBIX 13 1
yYpaBHEHUN 1 Ypok-urpa
1 Ypok-
HCCIIeIOBaHNE
7 [ToBTOpEeHnE 6 1
TemaTuueckoe niiaHnpoBanue 7/ kjaace MmoayJb «I'eomerpusny
Ne KoauuecTBO Monayab

KoauuecTBO .
n/n Tema ypoka KOHTPOJIbHBIX IIKOJbHBI




4acoB pador YPOK
1 HauanpHbIie TeOMeTpHUYECKHE 9 1
CBEICHUA 1 YP()K-
HCCIICIOBAHHE
2 TpeyrosnbHUKH 15 1
1 Ypoxk-
HCCIICIOBAHKE
1 Ypok-urpa
3 [TapannensHbIe IpsSIMBIC 12 1
1 Ypok-urpa
4 CooTHo1IEHNS MEXTY 16 2
CTOpPOHAMH U YTIaMU 5 Vpo-rrpa
TPEYroJIbHUKA
5 IToBTOpenue. Pemenne 3amau 10 0
Htoro 68 5
TemaTHYecKkoe MIaHHPOBaHUE 8 KiIacc MOAYJIb «AJreopa»
Ne i/t KouunuyecTBo Monyab
KoangecTtBouacos .
Tema ypoka KOHTPOJbHBIX LIKOJIbHBIH YPOK
padoTt
1 PanmonansHbIE 1poOH 19 2
2 Ypok-urpa
2 Ypok-
UCCIICIOBAHHE
2 KBanparnbie kopHU 17 2
2 3aHMMaTeIbHbIH
YPOK
3 KBazparHble ypaBHEHHUS 19 2
2 Ypok-urpa
4 Hepasencrsa 18 2
2 Vpok-urpa
5 CreneHb ¢  HaTypajlbHbBIM 10 1
nokaszarejaeM. OJIEMEHTBI
CTaTUCTHUKH 1 VYpok-
IyTEIIECTBHE
6 [ToBTOpEHME 8 1
7 Hroro 102 10
TemaTu4eckoe niannpoBanue 8 kiacc MoayJab «I"eomeTpus»
KoanuecTBo Monayab
Koa-BouacoB .
Nenm/m | Tema KOHTPOJILHBIX IIKOJIbHBII
pador YPOK
1 YeTbIpexXyroJpHUKA 12 1
2 Vpok-urpa
2 ITnomans 12 1
2 Ypok-urpa
3 [TogoGHBIE TPEYTOJILHUKU 18 2
1 3aHUMAaTeIbHBINA
YpOK




4 OKpYyXHOCTB 16 1
1 Ypoxk-
MyTEIIECTBHUE
5 [ToBTOpenwue. Permenne 3aqaq 4 0
Htoro 68 5 Hroro
TemaTnuyeckoe niaHupoBaHue 9 Kjiacc MoayJb «AJjredopa»
Ne ni/n KounyecrBo Monyab
KoandecTtBouacoB .
Tema ypoka KOHTPOJIbHBIX HIKOJILHBIH
pador YPOK
1 KBagparnunas GyHkiums 20 2
1 Ypok-urpa
1 Ypok-
UCCIICIOBAaHHE
2 YpaBHEHMS 1 HEPABEHCTBA C 14 2
OJHOU NIEPEMEHHOU 1 Ypok-urpa
1 Ypok-
HCCJICIOBaHHE
3 YpaBHEHUS U HEPABEHCTBA C 15 1
JIByMs IEPEMEHHBIMHU 1 YPOK MacTep-
KJ1acc
1 Ypok-
UCCIICIOBAaHHE
4 Apudmernueckas u 14 2
reoMeTpHYEecKasi POrpeccCHu 1 Ypok-urpa
5) DnemMeHTbl KOMOWHATOPUKU U 12 1
TEOPHH BEPOSTHOCTEH 1 Ypok-urpa
6 [ToBTOpCHME 19 1
7 Hroro 102 9
TemaTuuyeckoe miianupoBanue 9 kiaace moayJb «I'eomerpusn
KoanugecTBoO Moayas
Koa-Bouacos .
Ne ni/m Tema KOHTPOJIbHBIX IIKOJIbHBIH
paodot YPOK
1 BexTops! 7 0
1 Vpok-urpa
2 Meroxa koopauHAT 9 1
1 Vpok-urpa
3 CooTHOWIEHN ~ MEXAY 10 1
CTOpOHAMH
1 Ypok-
WCCIICZIOBAaHNE
4 JlnvHa okpykHOCTH U Tuiommans | 10 1
Kpyra 2 Vpok-urpa
5 JIBrokeHus 7 1
1 Ypok-

HCCIIENOBAHUE




6 HauanbHble cBeneHus U3 7
CTEPEOMETPUHU 1 Ypok-
HCCIICIOBAHKE
5 006 akcuomax IIaHUMETPUHU 2
6 [ToBTOopenue. Pemenne 3amau 9
Htoro 68
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