[Tpunoxxenuve Nel
Kk OOII 00O,
yTBEP)K/AEHHOMN TTPUKA30M

oT 26.08.2021 Ne87-0

Pabouas riporpaMmma
1o yueOGHOMY TIpeZiMeTy

«MaremMmaTuKa»

5-9 K/acchl



ITossicuuTe/IbHAA 3aITUCKA.

Pabouasi mporpaMMa yueGHOro rpegmMeTa «MaTemMaTHKa» COCTaB/ieHa B COOTBETCTBUU C
TpeboBaHusiMM DefiepabHOTO TOCY/AapCTBEHHOrO 00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO
obmiero obpa3oBaHusi, YTBEP)KAEHHOrO MpHKa3oM MwuHHCTepcTBa oOpa3oBaHus U Hayku PP ot
17.12.2010 Ne1897, Ha ocHOBe aBTOpPCKOM mporpaMmel Kypca «Matematvka» A.I'. Mep3nsika, B.b.
ITononckoro, M.C. Axupa u 1p.

Ilenbr0 peanu3allid  OCHOBHOW  00pa3oBaTeNbHOM TMPOrpaMMbl  OCHOBHOTO — 0OLIero
obpa3oBaHus 10 yueOHOMY TipeaiMeTy «MaremaTHKa» SIB/ISIETCS YCBOEHWE COJiep)KaHHs yueOHOro
npegmeta «MareMaTHKa» U JOCT)KeHHEe 00YYarolMUCS pe3y/IbTaTOB U3yUeHUs] B COOTBETCTBUU C
TpeOOBaHUSIMH, YCTaHOBIeHHbIMU DeziepasibHbIM rOCy/JapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHZAAPTOM
OCHOBHOTO 0011[er0 00pa30oBaHMsI ¥ OCHOBHOW 00pa30oBaTe/bHOM MPOTrPAMMOM OCHOBHOTO 0OIIIero
obpa3oBaHus 0Opa3oBaTenbHON OpraHU3aI|H.

MecTto yuedoHOro npejmera «MaTeMaTHKa» B yUeOHOM I/IaHe

Skmacc | 6knacc | 7 kmacc | 8 knacc 9 knacc Bcero

MaremaTurka 170 u. 170 u. 340 u.
Anrebpa 102 u. 102 . 102 u. 306 u.
I'eometpus 68 u. 68 u. 68 u. 204 u.
850 u.

M3yueHre MaTeMaTHK{ B OCHOBHOM IIIKOJIe HAIIPaB/IeHO Ha JOCTIKeHUe CIeAyIOMMX 3aAay:

1) B HampaB/IeHUH IMYHOCTHOTO Pa3BUTHSA

* pa3BUTHE JIOTUYECKOTO W KPUTHUUECKOTO MBIIIIEHHs], KY/IbTYPbl PeUH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCITIEDUMEHTY;

* ()OpPMHPOBaHUE Y yUalUXCsl UHTE/IEKTYaTbHOW UeCTHOCTH U 0OBEKTUBHOCTH, CIIOCOOHOCTH
K TIPEO/IOIEHUI0 MBIC/TUTE/TBHBIX CTEPEOTHUITOB, BBHITEKAIOIMX U3 OObI€HHOTO OIbITa;

* BOCITUTAHME KaueCTB JIMYHOCTH, 00eCTIeUnBAIOIINX COLHATbHY0 MOOUIBHOCTB, CIIOCOOHOCTD
MIPUHUMATh CaMOCTOSITe/IbHBIE PelleHNs;

* (opMHUpOBaHME KAauyeCTB MBIIUIEHHs, HEOOXOAWMBIX [/ aJalTallii B COBPEMEHHOM
“H(OPMAaLIMOHHOM 0011[eCTBe;

* pa3BUTHe WHTEpeca K MaTeMaTHUeCKOMY TBOPUYECTBY M MaTeMaTHUeCKHUX CIIOCOOHOCTel;

2) B MeTanpeMeTHOM HanpaB/IeHUH

* ¢opMHpOBaHUe TIpe/CTaB/eHWH 0 MaTeMaTHKe KakK uacTd oOlijeuesioBeueCKOW KyJbTYpbl, O
3HAUMMOCTH MaTeMaTHKH B Pa3BUTHUHY [IUBU/IN3AL[A U COBPEMEHHOTO 00II1eCTBa;

* pasBUTHE TpeJCTaB/JeHHMM O MaTemMaTHKe KakK ()opMe OMWCaHUSI M MeTo/e IT03HaHWS
JeCTBUTEIbHOCTHA,  CO3ZldHMe  YCJIOBUM  [is  TIpUOOpeTeHHWs  TepBOHAYajbHOTO  OIbITa
MaTeMaTUueCcKOoro Mo/ie/TMpOBaHMUS;

* (dopmupoBaHMe OOLUMX CIIOCOOOB HHTEIEKTYaJbHOM [esTeJbHOCTHA, XapaKTepHbIX s
MaTeMaTUKU U SIBJSIFOIIMXCS OCHOBOM MO3HaBaTe/IbHOW KY/bTYPbl, 3HAUYMMOM /i1 Pa3/IMUHbIX cdep
yeJsI0BeueCKo! JlesiTe/IbHOCTH;

3) B npejMeTHOM HamnpaB/IeHUH
* OBJIa/leHHe MaTeMaTHUeCKUMH 3HaHUSIMU M YMeHHUSIMH, HeoOXOUMBIMH [Jisi TIPOJO/DKEeHUST
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o0yJeHUs B CcTapIleil LIKOJe WM WHBIX 0011je00pa30BaTeIbHBIX YUPeXJeHUsIX, N3YUeHHUs] CMeXXHbIX
JVICLIUI/IMH, TIPYUMEeHeHUs B TIOBCEJHEBHOU JKU3HU;

* co3faHue (QyHAaMeHTa /i1 MaTeMaTUueckoro pas3BUTHS, (POPMUPOBaHUSI MeXaHHW3MOB
MBILLIEHHS], XapaKTePHbIX /IS MaTeMaTU4eCKOW JiesiTe/IbHOCTH.

IInanupyemble pe3y/bTaThl U3yUeHHs1 Kypca MaTeMaTUKU:

¢ hopmMHpoBaHKe TIpe/iCTaB/eHU 0 MaTeMaTHKe KaK O MeTo/ie MO3HaHHUs [|eiCTBUTE/IbHOCTH,
MO3BOJISAOILEM OMUCHIBATh U U3yuaTh peasibHble MPOLeCChl U SIBIEHUS:

® 0CO3HaHVe PO/ MaTeMaTUKU B pa3BUTHM Poccuu u Mupa;

® BO3MOXXHOCTb ~ MPUBECTM TpUMepbl W3 OTEUeCTBEHHOW W  BCEMHDHOM  MCTOPUU
MaTeMaTUYeCKUX OTKPBITUM U UX aBTOPOB;

® pa3BUTHe yMeHMI paboTaThb C yueOHbIM MaTeMaTHYeCKUM TeKCTOM (aHa/lrM3UpoBaTh,
M3BeKaTh HeoOXOJUMyH0 WH(GOPMAL[MI0), TOUYHO U TPaMOTHO BBIP&XaTh CBOM MBICIHA C
NpUMEeHeHWeM MaTeMaTUueCcKOM TEePpMUHOJOTMM M CHUMBOJIMKH, TPOBOJWTH K/aCCU(PUKALMH,
noruveckre 000CHOBaHWMS, 10Ka3aTeIbCTBA MaTeMaTHUeCKUX YTBEP)K/eHHIA:

® OrlepyMpOBaHue  TOHATUSAMU:  MHOKECTBO,  3/IEMEHT  MHOJKeCTBAa,  IOJMHOKeCTBO,
MIPUHA/JIEKHOCTh, HAaXO)XK/leHWe TiepeceueHus, OOBbeJWHEHUS TIOJMHOKEeCTBA B TPOCTEHIINX
CUTyaLUsiX;

® pellleHMe CHO’KeTHBIX 3a/lau Pa3HbIX TUIIOB Ha BCe apudMeTHUecKue JelCTBUS;

® ipuMeHeHUe criocoba TMoucKa pellleHUs 3aZilaud, B KOTOPOM DAacCyKJeHHe CTPOMTCS OT
yCJI0BUsL K TPeOOBaHUIO WK OT TPeOOBaHUS K YC/IOBUIO;

® cocTaB/ieHMe IJlaHa peIleHrsl 3aJaud, Bblle/leHHe 3TarloB ee pelleHHs, WHTepIipeTaLys
BBIYMC/IMTE/IbHBIX Pe3y/IbTaTOB B 3a/jaue, UCC/Ie/J0BaHue ITOTyYeHHOI'O pelleHus 3a/iauy;

® HaXOXK/leHWe TpOLIeHTa OT UMCJIa, YMc/a 0 MPOLEHTY OT Hero, HaXOXKJEeHWs MPOLIEHTHOTO
OTHOILIEHWE [IBYX YMCeJ, HaXOK[EeHWs IPOLIEHTHOIO CHWKEHHUs WIA IIPOLeHTHOI'O TOBBIIIEHUS
BeJIMUVHBI;

® pellleHHe JIOTUYeCKUX 3a/ay;

® pa3BUTHE TMpe/CTaB/e€HUWM O YKWCAe U UYUUIOBbIX CHUCTeMax OT HaTypa/JbHbIX [0
JIeICTBUTE/IbHBIX UMWCeN; OBJIaZleHhe HaBblKAMU YCTHBIX, ITMCbMEHHBIX, WHCTPYMEHTa/bHbIX
BBIUMC/IEHUM:

® OrieprpoBaHKe TIOHATHSIMM: HATypalbHOE UHC/IO, 1[eJIoe UHMCI0, OOBIKHOBEHHasi Apo0b,
JlecsIThYHasi pobb, CMeIIaHHOe YKC/I0, paljMoHa/IbHOe YKCII0, UppaljMoHalbHOe YHCIIO;

® 1ICI10/1b30BaHMe CBOMCTBA UMCe/l M 3aKOHOB apU(MeTHYeCKHUX OIepanil C uvc/iaMu MpU
BBITIOJTHEHUU BBIYUC/IEHU;

® 1ICTI0/Ib30BaHKe TIPU3HAKOB J1eJMMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJHEHWM BBIYMC/IEHUW U
pellleHuM 3a/iay;

® BLITNIO/IHEHNEe OKPYIJIEHUS YKCe/1 B COOTBETCTBUH C IIPaBUJIaMU;

® CpaBHeHHe YHCes;

® OlLleHMBaHYe 3HaYeHUs KBaJpaTHOrO KOPHS M3 II0JIOXKUTEIBHOIO 11eJI0r0 YNC/Ia;

® OBJIa/IeHWe CUMBOJIbHBIM SI3bIKOM anrebpbl, TpUeMaMH BBITIOJIHEHUSI TOXK/ECTBEHHBIX
npeoOpa3oBaHUll BbIPA)KEHUM, peIleHUs] yYpaBHEHWH, CHCTeM YypaBHeHUl, HepaBeHCTB W CHUCTEM
HEpaBeHCTB; yMeHUsi MO/|eIMPOBaTh peajibHble CUTyalldd Ha si3blke anreOpbl, HCCIe0BaTh
MOCTPOEHHbIE MOZe/IM C HCII0/Ib30BaHMEM arfapaTa aareOpbl, WHTePIIPeTHPOBATh IMOyYeHHbIHN
pe3yJibTaT:

® BBLITIOJTHEHWE HEeC/IOXKHBIX Tpeo0pa30BaHUM /i1  BBIYMC/IEHWS 3HAueHWH UHMCIOBBIX
BbID&KEHUM, COJepKallluX CTeleHW C HaTypaJbHbIM [IOKas3aTe/eM, CTeleHUu C Le/bIM
OTpHLIaTe/IbHBIM IT0Ka3aTeseM;

® BBITIO/IHEHWE HeCTI0XHbIX Mpeodpa3oBaHUi 1ie/biX, APOOHO pallMOHaIbHBIX BBIPAKEHUM U
BBIDAKEHWH C KBA/PaTHbIMKA KOPHSIMH; PaCKpbIBaTh CKOOKH, TPHUBOJUTH TOJOOHBIE C/laraemele,
WCII0J1b30BaTh ()OPMYJIbl COKpAILleHHOTO YMHOXKEHUSI;



® pellleHMe JMHEMHBbIX W KBaZIpaTHbIX YDPaBHEHUI M HePaBEHCTB, ypaBHEHWW M HEpaBeHCTB
CBOJSIIIMXCA K JIMHEMHbIM WM KBaZIpaTHBIM, CHUCTeM ypaBHeHWN W HepaBeHCTB, M300pakeHue
pelleHU HepaBeHCTB Y UX CUCTEM Ha UMC/I0BOU MPSIMOU;

® oBjlaJileHUe CHUCTeMOW (DYyHKL[MOHA/bHBIX T[OHSATHM, pa3BUTHE YMEHUs UCIO/Ib30BaTh
(GyHKUMOHaIbHO-TpaUueckre MpefCTaBlAeHusl [Jis pellleHUs] pa3/IMuHbIX MaTeMaTHuecKuX 3ajad,
JI/1s1 OTIMCAHUS U aHau3a peasbHbIX 3aBUCUMOCTEM:

® oripejiesieHHe TI0/I0XKeHHs1 TOUKHY 110 ee KOOpAWHATaM, KOOPAUHAThl TOUKHU T10 ee T0JI0KEeHUIO
Ha TUIOCKOCTY;

® HaxOXKJeHue 10 TpaduKy 3HaueHWH (HYHKLUH, 0071aCTH OTpeieieHNst, MHOXKeCTBa 3HaYeHUH,
HyJiel (yHKIMM, TIPOMEXYTKOB 3HAKOIOCTOSIHCTBA, IPOMEXYTKOB BO3pacTaHUs W yObIBaHMS,
HanOOJbIIIero ¥ HaMeHbIIero 3HaueHust (QyHKLUY;

® 1I0CTpOeHure rpaduKa TMHEHHOW U KBaJpaTUUHON (DyHKLIUM;

® orieprpoBaHrie Ha 0a30BOM ypOBHE TOHATHSMHU: TIOC/IeI0BATeNbHOCTh, apuU(MeTHUecKast
Tporpeccusi, reoMeTpryecKasi Iporpeccus;

® 1ICTI0/Tb30BaHue CBOMCTB JIMHEMHOM 1 KBaZpaTUUHOM (PYHKLMN U UX TPAQUKOB MPU pelleHUH
3afiau U3 IpyTux yueOHbIX MIPeMeTOB;

® OBJIa/leHUe TeOMeTPUYeCKUM $I3bIKOM; pasBUTHE YMEHMs WCII0/Ib30BaTh €ro /ISl ONKCAaHUs
NpeJMeTOB OKPY’KarloIllero MUpa; pa3BUTHe MPOCTPAHCTBEHHBIX Tpe/CTaB/IeHUH, W300pa3uTebHbIX
YMEHWH, HaBbIKOB reOMeTPUYeCKUX ITOCTPOEeHNN:

® oriepypoBaHue TOHATUAMU: (Urypa, TOUKa, OTPe30K, MpsiMasl, Jyy, JiOMaHas, YroJ,
MHOTOYTOJ/IbHUK, TPEYrONIbHUK W 4YeTbIPEXYTO/bHUK, TMPSIMOYTOJbHUK U KBaJpaT, OKPY)KHOCTb U
KpYT, TIPSIMOYTOJIbHBIN TMapasuiesernuriesl, Ky, 1map; u3o0paxeHre HM3ydaeMbix (GUTYP OT DYKU U C
MOMOILLIBIO JTMHENKU U LIUPKY/JIS;

® BLINIOJTHEHWE U3MepeHUs [JIMH, PAaCCTOSIHUM, BeJIMUMH YIJIOB C TIOMOILbI0 HHCTPYMEHTOB [JIsI
V3MepeHuil [I/IVH U YIJIOB;

* (bopMHpOBaHHWe CUCTEMAaTUYeCKHMX 3HaHWKW O IUIOCKMX ¢urypax M HUX CBOWCTBax,
rpeJiCTaB/eHNd O TMPOCTEWIIMX IPOCTPAHCTBEHHBIX TejaX; pa3BUTHE YMEHUM MOJe/lupOoBaHUs
peasibHbIX CUTyalui Ha A3blKe reOMeTpUU, UCC/Ie[0BaHHMSI TTIOCTPOEHHOW MO/IeNIU C UCI0J/Ib30BaHUEM
reoOMeTpUUeCKUX TIOHSTHI 1 TeOpeM, arrapaTa ajreOpsl, pelieHrs TeOMeTPHUeCKUX U TIPaKTUYeCKHX
3afiau:

® orieprpoBaHrie Ha 0a30BOM YPOBHe TOHSATHSMH: DPaBeHCTBO (Uryp, Tapa/uielbHOCTh H
NepreHUKYISIPHOCTD MPSIMBIX, YIJIbI MEXKIY NIPSIMbIMH, [IepIIeHAUKYJISID, HAK/IOHHAs1, TTPOeKLIYS;

® [IpoBe/leHHe [J0Ka3aTebCTB B TeOMeTPUH;

® oriepvpoBaHre Ha 0a30BOM YpOBHe TOHSTHSIMU: BEKTOpP, CyMMa BEKTODOB, TIPOM3Be/leHHe
BEKTOpa Ha YMCJ/I0, KOOPJMHATHI Ha MJIOCKOCTH;

® pellieHMe 33/lay Ha HaxO)XKJeHWe TeOMeTPUUYeCKHX BeJIMYMH ([JIMHA U pacCTOsIHUe, BeJIMYMHa
yTJ1a, T/I01a k) 1o 00pasijam WiIv ajJropuTMam;

® OBJIa/leHHe TIPOCTeHIIMMU criocobamMu TpeJcTaB/eHnsI U aHau3a CTaTUCTUUeCKUX JIaHHbIX;
¢opmMHpOBaHUe Tpe/CTaB/leHUd O CTaTUCTUYECKUX 3aKOHOMEDHOCTSX B pealbHOM MHpe U O
pa3/IMyHbIX criocobax UX M3y4yeHHWsl, O TMPOCTEMIINX BepPOSTHOCTHBIX MOJe/siX; pa3BUTHE yYMeHHWN
M3B/eKaTh MH(OpPMALMIO, TIpe/ICTaB/IeHHYI0 B TabiMlaX, Ha AWarpaMmmax, rpadukax, OMUChIBaTh U
aHa/lIM3UpOBaTh MacCCUBBbl UHWC/IOBBIX JIaHHBIX C T[IOMOLbI0 TMOAXOASIIMX CTaTUCTUYECKUX
XapaKTepUCTHK, MCI0/Ib30BaTh MOHMMaHWe BEPOSITHOCTHBIX CBOMCTB OKPY’KAalOIIMX SIBJIEHWH IpU
TIPUHSATUU pelleHunH:

* hopmMHpoBaHre TIpe/CTaBlAeHHSI O CTaTUCTUYECKUX XapaKTepUCTHKax, BepOSTHOCTH
CTy4aifiHOTO COOBITHS;

® pelieHre MPOCTEHIINX KOMOMHATOPHBIX 33/ay;

® oripe/iesieHle OCHOBHBIX CTaTUCTUUECKHUX XapaKTepHUCTUK UHC/IOBBIX HAaOOPOB;

® OLleHMBaHVE ¥ BBIUKC/IEHHE BEPOSITHOCTH COOBITHS B TIPOCTEHIINX CTyvasiX;

® HajiMuMe Tpe/ICTaB/IeHUsI O POJIM TIPAaKTUUeCKH JO0CTOBEPHBIX U MasloBePOSITHBIX COOBITHH, O
pOJIK 3aKOHA OOJIBIINX YKCeNT B MACCOBBIX SIBJIEHHUSIX;
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® yMeHHe CpaBHUBaTb OCHOBHbIE CTAaTUCTUUECKHE XapaKTepUCTHKH, MOJyueHHble B Mpoliecce
pellieHus IPUKJIaJHOW 3a/jauM, U3yUYeHHsl peaibHOTO SIBJIEHUSI;

® pa3BUTHE YMEHUW NPUMEeHSTh U3yUYeHHble MOHATHS, pe3y/IbTaThbl, METO/bI /I/Is1 pellleHus 3a/iau
MpPAaKTUUeCKOro XapakTepa W 33jad M3 CMEeXHbIX [JUCLMIVIMH C MCIO0/Ab30BaHUEM IIpU
HeoOXOZMMOCTH CTIPAaBOYHBIX MaTepPHUaoB, KOMITBIOTEPA, M0J/Ib30BaThCS OLEHKOW W MPUKUIKOW TIPH
MpaKTUYeCKUX pacyeTax:

® pacro3HaBaHUe BepHbIX M HeBepPHbIX BbICKAa3bIBaHUI;

® OLleHMBaHYe pe3y/IbTaTOB BbIYMC/IEHUM MPU PeLleHUH NMPaKTUYeCcKuX 3a/ay;

® BBINOJ/IHEHWE CPaBHEHUS YMCe/l B peasibHbIX CUTYaLUsIX;

® JICTI0/1b30BaHME UMCJIOBBIX BbIDaXKEHWW TPU peLeHUM MpaKTUUeCKUX 3a7lad U 3ajay u3
JPYTUX y4eOHBIX IpeJMeTOB;

® pellieHMe MPaKTUYeCKUX 3a/lay C IpUMeHeHreM MPOCTEeMIINX CBOWCTB (PUTyp;

® BBITIOJTHEHWE TPOCTEMIITNX TMOCTPOEHWM W HW3MEepeHHWH Ha MeCTHOCTH, HeOoOXOAWMBIX B
peanibHOU »KWU3HU;

®opMbI NPOMEKYTOUHOM aTTecTaliu: KOHTPOJIbHasi paboTa

TexH0/I0rUH, UCIIO/Ib3yeMble B 00yUeHUH:
KowmmerotepHas (Lesis TexHosmorny — popMupoBaHue yMeHHMd paboTatk ¢ MH(MOpMaLied, pa3BuTHe
KOMMYHUKATUBHBIX CTIOCOOHOCTEH, TIOAr0TOBKA JIMYHOCTU «MH(OPMAIIMOHHOTO TIOJISI».)
Urpoeas (Llenb TexHOMOrud - pasBUTHe W (POpPMHUPOBaHME TBOPUYECKOW WHWMBUAYaTbHOCTH
yesioBeKa.)
[TpoekTHas (Llenb TexHOMOrWM — pa3BUTHe T03HaBaTe/bHbIX, TBOPUECKMX HABBIKOB YualllUXCH,
YMEHU CaMOCTOSITe/IbHO KOHCTPYMPOBaTb CBOM 3HAHWS, OPUEHTHPOBATbCS B WH(OPMALMOHHOM
MIPOCTPAHCTBE; Pa3BUTHE KPUTHUUECKOTO MBILLITIEHUS)
[pynnoBas (Llenis TexHosmoruu — obecriedeHrWe aKTUBHOCTU Yy4yeOHOro Tiporiecca, AOCTHKeHHe
BBICOKOT'O YPOBHSI YCBOEHUSI COZlepPyKaHUs)

TexHOJOTUs MHTErPUPOBAHHOTO ob0yuenus (Lleslb TeXHO/NOTMM - TIOBBIIEHWsS MOTHBALIWH,
(hopMHUpOBaHUS TI03HABATE/ILHOTO UHTEpeca).
YuyeOHUK:

1) A.T. Mep3nsik, B.B. ITononckuii, M.C. fkup. MaTtemaruka . 5 knacc.M. :Benrana-I'pag
2) A.T'. Mep3nisik, B.b. I[Tononckuii, M.C. flkup. Maremaruka . 6 kiacc. M. :Benrana-I'pad
3) A.T'. Mep3nsik, B.B. TTomoncknii, M.C. fkup. Anrebpa . 7 kinacc. M. :Benrana-I'pad

4) A.T'. Mep3nsk, B.B. TTonoHckuii, M.C. fIkup. Anre6pa . 8 kiacc. M. :BenTana - I'pad

5) A.T'. Mep3nsik, B.B. ITononckuii, M.C. fkup. Anre6pa . 9 ki1acc. M. :Benrana - I'pad

6) A.I'. Mep3sisik, B.b. ITononckuii, M.C. fAkup. ['eometpusi . 7 knacc. M. :Bentana - ['pad
7) A.I'. Mep3nsk, B.B. [Tonouckuii, M.C. fIkup. 'eometpus . 8 knacc. M. :Benrana - I'pad
8) A.l'. Mep3sisik, B.b. ITononckuii, M.C. fAkup. ['eometpusi . 9 knacc. M. :Bentana - ['pad

ITocoOue j/1s1 mejgarora:

1) Metoauueckoe 1ocobue. A.I'. Mep3nsik, B.b. Tlomonckmii, M.C. fIkup. MartemaTtuka . 5
kiacc.M. :Benrana-I'pad

2) Metoguueckoe mocobue A.I'. Mep3nsk, B.B. ITosmonckuii, M.C. fkup. Matematvka . 6
kiacc. M. :Benrana-I"pad

3) Metoauueckoe rnocobue A.I'. Mep3nsk, B.b. TTononckuii, M.C. fkup. Anrebpa . 7 Kiacc.
M. :BenTtana-I'pad

4) Metoguueckoe nocobue A.I'. Mep3nsak, B.b. TTononckuii, M.C. Hkup. Anrebpa . 8 kiacc.
M. :BenraHa - I'pad

5) Metoanueckoe rocobue A.I'. Mepsnsik, B.b. ITononckuii, M.C. fIkup. Anrebpa . 9 Knacc.
M. :BenraHa - I'pad

6) Metoauueckoe rmocobue A.I'. Mep3nsk, B.b. Tlononckuii, M.C. Hkup. ['eomeTpus . 7 Kiacc.
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M. :BenTana - I'pad

7) Metoauueckoe riocobue A.I'. Mep3nsik, B.B. I[Tononckuii, M.C. fIkup. 'eomeTpusi . 8 Knacc.
M. :BenTaHa - I'pad

8) Metoauueckoe nocobue A.I'. Mep3nsk, B.b. TTononckuii, M.C. Hkup. ['eomeTpus . 9 kiacc.
M. :BenTana - I'pad

KoHTpo/1bHO-H3MepHUTe/IbHbIe MaTepuabl:

1) Jupaktnueckue matepuansl. A.I'. Mep3nsk, B.b. ITononckun, M.C. flkup. Marematuka . 5
Kiacc.M. :Benrana-I"pad

2) Mupaktnueckue Marepuasnbl. A.I'. Mep3nsk, B.b. ITomonckuir, M.C. fIkup. Maremaruka . 6
Kiacc. M. :Benrana-I"pad

3) Jupaktrueckue MaTepuanel. A.I'. Mep3nsk, B.B. I[Tononckuii, M.C. SIkup. Anrebpa . 7 Knacc.
M. :Benrtana-I"pad

4) Oupaktrueckue Marepuanbl. A.I'. Mep3nsk, B.B. TTononckwuii, M.C. fIkup. Anrebpa . 8 kiacc.
M. :BeHraHa - ['pad

5) Jupaktrueckure MaTepuanel. A.I'. Mep3nsk, B.B. I[Tononckuii, M.C. SIkup. Anrebpa . 9 Knacc.
M. :BeHraHa - ['pad

6) dunaktrueckre matepuanbl. A.I'. Mep3nsk, B.b. Tlononckui, M.C. fxup. I'eometpus . 7
Kiacc. M. :BeHraHa - ['pad

7) Aunaktudyeckue marepuanbl. A.I'. Mep3nsk, B.b. [Tononckui, M.C. fkup. 'eometpus . 8
Kiacc. M. :BeHraHa - ['pad

8) Nupaktuueckue matepuannsl. A.I'. Mep3nsk, B.b. ITononckuii, M.C. fAkup. I'eometpusi . 9
Kiacc. M. :BeHraHa - ['pad

Ilnanupyemble pe3y/IbTaThl H3yYeHUs Y4eOHOro mpeaMera.

V3yueHre MaTeMaTHKXM B OCHOBHOHM IIKOJe J[aeT BO3MOXXHOCTb OOy4Yarol[UMCs [10CTUYb
CeyIolIMX pe3yabTaToOB Pa3BUTHUS:

B JINYHOCTHOM HamnpaB/IeHUH:

1) yMeHMe sCHO, TOUHO, FPaMOTHO M3/araTh CBOU MBICJIM B YCTHOW U NHCbMEHHOM peuH,
MOHUMATh CMBIC/ TIOCTaBJIeHHOMW 3a/lauM, BBICTPAMBATh ApryMEHTAIUi0, TIPUBOJUTHL TIPUMEPhI U
KOHTPIIPUMEpHI;

2) KpUTUYHOCTb MBIIIIEHHS], yMeHHe PACIliO3HaBaTh JIOTHUeCKH HEKOPPEKTHbIe BbICKa3bIBaHUS,
OT/IMYATh TUIOTe3y OT daKTa;

3) rpe/icTaB/ieHWe O MaTeMaTHUecKol Hayke Kak cdepe 4YeroBeueckoid AesTesbHOCTH, 00
jTarax ee pa3BUTHSI, O ee 3HAUMMOCTH /IJIsl pa3BUTUS LIMBUIM3aLWY;

4) KpeaTUBHOCTb MBIIIIJIEHUs], WHHUI[MAaTHUBa, HAXOJUMBOCTb, AKTUBHOCTh TIPU peIleHUH
MaTeMaTUUeCKUX 3a7iay;

5) yMeHHe KOHTPOJIMPOBATH TPOLIeCC U pe3y/bTaT yueOHON MaTeMaTUuecKou /1esiTeTbHOCTH;

6) CrIOCOOHOCTb K 3MOIIMOHA/TILHOMY BOCIIPDUSITUIO MaTeMaTHUeCKUX OOBbeKTOB, 3ajady,
pelleHu, pacCy>XIeHUl;

7)BOCIIATAHUE POCCUMCKOW TpaXkJAaHCKOW WJAEHTUYHOCTH: TMaTPUOTH3Ma, YBaXKeHUs K
OTeuecTBy, 0CO3HAHUS BK/Ia/la OTeUECTBEeHHBIX YUEHBIX B pa3BUTHE MUPOBOM HayKU;

8)OoTBeTCTBEHHOE OTHOIIEHHWE K Y4YeHWI0, TOTOBHOCTb U CIOCOOHOCTh OOyUaromuyxcs K
CaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHBALIMU K 00yUeHHIO U MO3HAHUIO;

9)oco3HaHHBIM BEIOOP U TIOCTPOEHHE AabHeNIeld MHANBHU/Ya/IbHOM TPaeKTOPUM 00pa30BaHMUS
Ha 0Oa3e OpPUEHTUPOBKHM B Mupe mpodeccuii U MpodecCUOHaNbHBIX TMPeANoUTeHU C y4éTOM
YCTOWUMBBIX T[103HaBaTe/lbHbIX WHTEPeCOB, a TakKe Ha OCHOBe (DOPMHPOBAHUS YBa)KUTeTbHOTO
OTHOIIIeHHS K TPY/y, Pa3BUTHE OIbITa yUacCTHs B COLIMATbHO 3HAUMMOM TDPY/IE;

10)ymeHHe KOHTPOJMPOBATD MIPOIIECC U pe3y/IbTaT yueOHOM 1 MaTeMaTUUeCcKo esTelbHOCTH;

11)KpI/ITI/IqHOCTL MbIIIJIEHWS, HWHUIUATHBA, HAXOAUMWBOCTb, dKTHMBHOCTbL IIpHU peIIeHUU
6



reoMeTpUuUeCcKuX 3ajiau;

B MeTanpe/MeTHOM HamnpaB/eHUM:

1) ymMeHue caMOCTOSITESTBHO OTIPeZesISiTh Lied CBOero o0y4yeHusi, CTaBUTh U (HOPMYIMPOBaTh
Juist cebsi HOBbIe 3a71lauM B yuebe U TI03HABaTe/IbHOMW /lesTe/IbHOCTH, Pa3BUBaTb MOTUBBI U MHTEpeChI
CBO€eU MO3HaBaTeIbHOM J1esITe/IbHOCTY;

2) yMeHHWe CaMOCTOSITE/IbHO IIJIAHUPOBAaTh MYTH [JOCTW)KEHUs Liefiel, B TOM 4YHCJIe
a/lbTepHAaTHBHBIE, OCO3HAHHO BHIOMpATh Haubosee 3PdeKTHBHbIE CMOCOOBI pellleHHsT YueOHBIX U
r03HaBaTe/bHbIX 33/1ay;

3) yMeHHe COOTHOCUTb CBOM JeWCTBUSI C IJIaHUPYeMbIMU pe3y/bTaTaM{, OCYILEeCTBIATh
KOHTPOJIb CBOei [1esiTe/IbHOCTH B TIpoOLlecce OCTWKEeHUsl pe3yJsbTaTa, ONpefesisiTb Croco0bl
JIeMCTBUN B paMKax TPeJIOXKEHHbIX YCJIOBUM W TpeOOBaHWIA, KOPPEKTHPOBATb CBOW [JIEMCTBUSI B
COOTBETCTBUM C M3MEHSIOLLIENCSl CUTyaLen;

4) yMeHHe OLleHMBaTb TPAaBWIBHOCTb BBITIOJHEHUs y4eOHOW 3afaud, COOCTBEHHbIE
BO3MOXXHOCTH €€ pellleHNs;

5) BjajleHMe OCHOBaMM CaMOKOHTPOJIS, CAMOOLIEHKH, TPUHATHUS pellleHU M OCyILeCTBIeHHUs
0CO3HAHHOTO BbIOOPA B yueOHOM 1 MO3HaBaTebHOM /lesTe/IbHOCTH;

6) yMeHue oOmpeAensTb TIOHSATHS, CO37@BaTh O0OOIeHHUs, yCTaHAB/IMBAaTh aHAJIOTHH,
KJIaCCU(UIMPOBaTh, CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHWSI W KPUTEPUM [Js1 KaacCUUKALUH,
yCTaHaB/lvMBaTb  TNPUYMHHO-C/E[CTBEHHble  CBSI3M, CTPOMTb  JIOTUYECKOe  pacCyK/eHue,
yMO3aK/ItoueHre (UHAyKTUBHOe, ieIyKTUBHOE U 10 aHa/I0OTHM) U Jie/laTh BbIBO/bI;

7) yMeHHe CO3/laBaTh, MPUMEHSTh U TIPe00pa30BbIBaTh 3HAKW M CUMBOJIBI, MOZI€TA M CXeMBI JI/IsI
peliieHUsl yueOHBIX U I03HaBaTebHbIX 3a/lauy;

8) cmbIC/IOBOE UTEHME;

9) yMeHHe OpraHM30BbIBaTb yueOHOe COTPYJHUUECTBO M COBMECTHYIO [IeSITeJTbHOCTh C
yuMTeseM U CBepCTHHKaMH; paboTaTh WHAMBH/YalbHO W B TPYIIIe: HAXOAWUTH oOIllee pelieHye U
pa3spellaTh KOH(IMKTHl Ha OCHOBE COrJIaCOBAaHHWsS MO3WLIMK W ydeTa WMHTEepecoB; (hOpPMy/IMpOBATh,
apryMeHTHpOBaTh U OTCTauBaTb CBOE MHEHUE;

10) ymMeHue O0CO3HaHHO WCIIO/b30BaTh peueBble CpeJCTBa B COOTBETCTBMM C 3ajayved
KOMMYHUKAI[M [7I5 BBIP@&XEHWs] CBOMX UYBCTB, MbICJIE M TIOTPeOHOCTeH; TUIaHWPOBAaHUS U
peryysiliid CBOeU [esiTe/IbHOCTY; BJlafleHhe YCTHOM W TIMCbMEHHOM peubl, MOHOJIOTHUYEeCKOU
KOHTEKCTHOU peyblo;

W3yuenue nipegMeTHOM 06/1acTu "MateMaTrKa' JO/KHO 00eCIieunTh:

® 0CO3HaHMe 3HaueHWsl MaTeMaTWKU M MH(POPMaTHUKM B TOBCEJHEBHOW >KU3HU UEJI0BEKa;
¢bopMHpOBaHMe TIpe/CTaB/le€HUM O COLMAbHBIX, KYyJbTYPHbIX M HCTOPUUECKMX (haKTopax
CTaHOBJIEHUS] MaTeMaTU4YeCKOW HayKuy;

® [IOHMMaHKe PoJii UH(OPMaL[MOHHBIX MPOL[ECCOB B COBPEMEHHOM MUPE;

® hopmMHMpOBaHKe Tpe/CTaBlIeHUI O MaTeMaThKe KaK uacTh oOIleuesioBeueckoil KyJbTYpBHl,
YHUBEpPCaIbHOM $I3bIKe HayKH, TT03BOJISIFOILIEM OIMUCHIBaTh U M3yuaTh peasibHble MPOLIeCChl U SB/I€HUS.

B pe3ynbraTe u3yueHus yudeOHOro mpeamera «MaremaTuKa» y oOydarwmmxcs OyayT
copMUpOBaHbI pery/siTHBHbIE, I03HaBaTe/IbHble, KOMMYHMKaTHBHbIe, THYHOCTHBIE Y'Y /1.

Perynatushele YY/I:

* CAMOCTOSATE/ILHO O00Hapy>KvBaTb M (hOpMy/MpoBaTh yueOHYIO TpoOsieMy, OmpefensiTh Le/b
Y

* BBIJBUraTh BEePCHM pelleHus Tpo0sieMbl, OCO3HaBaTh (M WHTEPIPETHPOBATh B Ciydae
He00OX0/IMMOCTH) KOHEUHBIN pe3y/ibTaT, BEIOMpaTh CPe/ICTBA AOCTHKEHUS Lie/IU U3 Mpe/i/IoXKeHHbIX, a
TaK)Ke UCKaTb UX CaMOCTOSITEJIbHO;



* COCTaBNATh (MHAWBHYalbHO WM B TPYINe) I7IaH pelleHus Npo0ieMbl (BBITOTHEHUS
MpPOEeKTa);

* paboTasi 1o TIaHy, CBepsiTb CBOW JAEHCTBUS C LIeNbI0 U TIPM HeOOXOJUMOCTH HCIIPAB/ISThH
OLIMOKM CaMOCTOSITe/ILHO (B TOM UHMCJie U KOPDPEKTUPOBATh T1/1aH);

* B Masiore C yUnTe/eM COBEpPIIeHCTBOBATb CAMOCTOSITE/IbHO BbIOpaHHbIe KPUTEPUU OLIEHKH.

.

ITosHaBarenbHble YY1

* TIPOBO/IUTH HabO/II0ieHre U SKCTIePUMEHT T10/] PYKOBOJCTBOM YUMTeIs;

* OCYIIeCTBJISATh PaCIIMPeHHbIN MTOMCK WH(POPMAIUK C WCTIO0Ib30BaHHEM pecypcoB OHMOIMOTEeK
u HTepHera;

* OCYILIeCTBIISATh BIOOP Hanbomee 3¢ eKTHBHBIX CIIOCOOOB pellleHus 3a[jau B 3aBUCHMOCTU OT
KOHKPETHBIX YC/IOBUM;

* aHa/IM3UPOBaThb, CPABHMBATh, KIaCCU(UIIMPOBATh U 0000111aTh (PaKThI U SBIEHUS;

* laBaTh OIpe/iesIeHNs] [IOHATUSM.

KommyHukaTuBHble Y'Y /I:

* CAMOCTOSTE/IbHO OPraHM30BbIBaTh yueOHOe B3aMMOJeiCTBHe B rpymre (orpezensTs obiive
L|e/I1, J0r0BapyBaThCs APYT C APYTrOM U T. [11.);

* B JUCKYCCUX YMETb BbIJBUHYTb apryMeHThI U KOHTPapryMeHThI;

* YUUTbCS KDUTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HaBaTh
OIIMOOYHOCTH CBOEI'0 MHEHHSI ¥ KOPPEKTHPOBATH €ro;

* IOHUMas MO3ULIMIO JIPYroro, pas3nyaTh B €ro peur: MHeHre (TOUKY 3peHHs1), 0Ka3aTe/TbCTBO
(aprymeHTsI), aKThl (TUNOTE3bl, aKCUOMBI, TEOPHH).

B [MIPpeAMETHOM HAIIPpAB/ICHUU:

® 0CO3HaHWe 3HAaUeHUsI MaTeMaTHKH /1Jisl TIOBCeIHeBHOM >KU3HU UeI0BeKa;
® 1Ipe/ICTaB/IeHUss O MaTeMaTHUecKod HayKe Kak cdepe mMaTeMaTHUeckou [eATelbHOCTH, 00
jTarnax eé pa3BUTHSI, O €6 3HAUMMOCTH /IJIsl pPa3BUTUSI LIMBUIN3aLWY;

® yMeHUs paboTaTb C MareMaTHUYeCKMM TeKCTOM (CTPYKTYDHUDOBaHUE, U3BJieUueHHe
HeobxouMol MH(MOPMALIMK), TOYHO ¥ TPaMOTHO BbIpa)KaTh CBOW MBIC/IM B YCTHOW U TTUChbMEHHOM
peud, MpUMeHsisi MaTeMaTUYeCKyr0 TePMUHOJIOTHIO U CUMBOJIUKY, UCII0/Ib30BaTh Pa3/iiyHble SI3bIKU
MaTeMaTUKH (C/IOBeCHBINM, CUMBOIMUECKUM, rpaduuecKuii), pa3BUTHsI ClIOCOOHOCTU 0OOCHOBBLIBATH
CY’KJieHUs], TIPOBOJUTD K/1acCHU(DUKALIUIO;

® BajieHUsi 0a30BbIM TIOHSITMMHBIM arrapaToM: HWMeThb TIpe/iCTaBleHue O 4Yucje, Jpobwu,
npoLieHTax, 00 OCHOBHBIX TI'eOMeTpUYeCKWX OOBbeKkTax (TOuKa, TpsiMas, JIOMaHas, yTrojl, MHO-
rOyro/IbHUK, MHOTOTPaHHUK, KPYT, OKPY’>KHOCTb, 111ap, cepa v np.), (popMUpoBaHUs Npe/iCTaB/1eHuI
0 CTaTHCTHUUECKNX 3aKOHOMEPHOCTSX B pealbHOM MHPe U Pa3/IMuHbIX CIIOC00ax UX W3yueHus;

® [IPAKTUYECKH 3HauyuMble MaTeMaTH4YeCKHhe YMeHUs W HaBbIKH, UX IPUMEHeHHe K pellIeHHIO
MaTeMaTUUYeCKHNX U HeEMaTeMAaTHUYeCKUX 3a/idY, Ipeario/iararomme yMeHu:

® BBLINIO/JIHATE BBIUMC/IEHHW C HATypaJbHBIMU UHC/IdMH, OOBIKHOBEHHBIMH M eCATUUYHBLIMU
,E[pO6HMI/I MOJIOKHUTE/IbHBIMU W OTPULIATE/IbHBIMH UHNC/IaMU;

® peliaTh TEKCTOBBIE 3alaul apUPMeTHUeCKUM CIIOCOO0M U C TIOMOILbI0 ypaBHeHUH;

® 11300pakaTh (Uryphl Ha TVIOCKOCTH;

® JICI10J1b30BaTh reOMeTPUUeCKUMN «sI3bIK» [I7Is OTIMCaHUSI TPeIMEeTOB OKPY Karolllero Mupa;
® 3MepSTh [I/TMHBI OTPe3KOB, BeIMYMHBI YTJIOB, BBIUMC/ISTH TUIOLAU U 00bEMBI GUryp

® pacro3HaBaTh U 300pa)kaTh paBHbIe U CUMMeTpPUUHbIe (DUTYPHI;
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® [IPOBO/JUTH HEC/IOXKHBIe MPaKTUUeCKue BbIYMC/IeHUs C MPOLIeHTaMH, UCT0/Ib30BaTh MIPUKUIKY
Y OLIeHKY;

® BBITIO/THATH HEOOXO/MIMbIe N3MepeHHs;

® 1ICT10/1b30BaTh OYKBEHHYHO CHMBOJIMKY /I 3alMcyd  OOIIMX yTBep)KIeHuw, Qopmyi,
BbIpa)KeHWM, YPaBHEHUN;

® CTPOMTb Ha KOOPAMHATHOMW IJIOCKOCTM TOYKM MO 3aJ@HHbIM KOOpJWHATaM, OIlpeensTh
KOOpP/IMHAThI TOYEK;

® yiTaTb M WCIO/b30BaTh WHGOpMALMIO, Tpe/CTaB/leHHY0 B BUJe TaOMULbl, JUarpaMMbI
(crosGuaToli WK KPYTrOBO), B TpadueCcKOM BU/IE;

® peliaTh MpoCTeiiive KOMOMHATOPHbBIE 3a/1auM 1epe6opoM BO3MOXKHBIX BapUaHTOB.

BbINycKHHK HayuyuTcs B 5-6 K/accax (/1 MCIO/Ib30BaHUSI B MOBCEHEBHOM JKH3HU U
o0ecrnieyeHHUsi BO3MO)KHOCTH YCIEITHOT0 MPO/I0/DKeHHsI 00pa3oBaHus Ha 0a30BOM ypPOBHe)
O/leMeHThI TEOPUHM MHO)KECTB U MaTeMaTHYeCKOH JIOTHKH:

o OnepupoBaTh Ha 0a3’0BOM YpOBHe' TOHSTHAMM: MHOXKECTBO, 3/€MEHT MHOKeCTBa,
MMOAMHOKeCTBO, PUHA/JIE)KHOCTh;

o 3a/laBaTh MHOKeCTBA MepeyrcIeHueM UX 3/1EMEHTOB;

° HaXOZWTh TepeceueHure, 00beJuHeHe, TIOJIMHOXXECTBO B TIPOCTEMIIINX CUTYaLUSIX.

B noBcegHeBHOM KM3HH U NIPH W3YUYeHHH APYTHX NPeMeTOB:

° pacrio3HaBaTh JIOTMUeCKU HeKOPPeKTHbIe BbICKa3bIBAHUS

Yucna.

. OnepupoBath Ha 0a30BOM ypOBHEe TIOHATUSMU: HaTypadbHOe UHCJIO, 1Ie/ioe YHCIIO,
00OBIKHOBEHHast P00k, JecaThuHast ApoOb, CMEeIIaHHOe YKCJ/I0, paljioOHa/IbHOe UKCIIO;

° WCI0/1b30BaTh CBOMCTBA UKMCes U MpaBWia JeHMCTBUM TIPU BBITIOJTHEHWH BbIYMC/IEHUH;

U WCIIO0/Mb30BaTh MPU3HAKU [JeTMMOCTU Ha 2, 5, 3, 9, 10 npu BbINOJIHEHWU BBIUKC/IEHUN U
pelLleHnH HeCI0KHBIX 3a/1ay;

o BBITIO/THATE OKPYIJIEHWe palMOHaIbHBIX YMCe/ B COOTBETCTBUU C NIPaBU/IaMU;

. CpaBHMBATH pallMOHA/IbHbIE YUCIIA.

B noBcegHeBHOM KM3HH U NIPH W3YUYeHNH APYTHX NPeMeTOB:

° OLIeHUBAThb pe3y/bTaThbl BHIYMC/IEHUN MPHY PellleHUH MPaKTUUeCKuX 3aziay;

o BBITIO/THSTh CPDABHEHUE YUCeJI B peaslbHbIX CUTYyaLUsX;

° COCTaB/ISITh UKC/IOBbIE BBbIDAKEHUSI TIPU pelleHWH TPaKTUUYecKWX 3ajad U 3ajau U3

IPYruX y4eOHBIX MpeMeTOB

YpaBHeHus U HepaBeHCTBA.

J OmepupoBath Ha 0a30BOM YpOBHe TIIOHATHSMH: DPAaBEHCTBO, UKMC/IOBOE DPaBEHCTBO,
ypaBHeHHe, IPOBEPSTH CIIPaBe/JIMBOCTb UMC/IOBbIX PABEHCTB U HEPABEHCTB;

CraTucTUKa U Teopus BepOATHOCTEM.

. [TpencTaBnsTh JaHHBIE B BU/e TaO/MII, AMarpaMm, rpadukos;

. ynTaTh MH(OPMAIHIO, TIPEICTaB/IeHHYIO B BU/e TaO/IUI[bI, AMarpaMMbl, rpaduka.

TekcToBbIe 3ajaun.

. Pemmath Hec/IOKHbIe CHOKeTHbIe 3a/lauM pasHbIX TWUIIOB Ha Bce apudmMeTHuyecKue
JIeUCTBYSI;

. CTPOUTh CXeMaTHUeCKUW uepTéX WIM [PYTryr KpaTKyr 3amuch (Tabmwmija, Cxema,

pI/ICYHOK) KdK MOJeJIb TeKCTa 3d/d4u, B KOTOpOﬁ AdHbl 3Ha4YeHHdA TpOﬁKH B3aMMMOCBS3daHHBIX
BE€J/IMYUMH, C LIeJIbIO TIOMCKa pPelleHrsd 3a4a4uH;

J OCYIIeCTB/IATh CI10CODO TMOMCKa pellleHus 3a/laud, B KOTOPOM pacCy’KJieHhe CTPOUTCS OT
yC/I0BUsI K TPeOOBaHMIO, ITPU TIOMCKe PellleHus 3aJau, Wix OT TpeOOBaHUS K YCIOBHIO;

J COCTaBJISATH I/1aH NpoLiecca pelleHts 3a/auy;

J BbI/Ie/IATh 3Tallbl PelleHus 3a/jauy;

J VHTEpIIpeTUPOBaTh BBbIUMC/INUTE/IbHbIE pe3y/bTaThl B 3a/aue, MCC/Ie[0BaTh MOTyYeHHOe

pelieHue 3a/1d4vu;
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J 3HaThb pa3/Myuve CKOpocTeill 00BeKTa B CTOsUEH BOjie, MPOTHB TeUYeHUs] U 10 TeueHUIO
peKy;

J pelaTh 3a/lauM Ha HaXO’KJeHre YaCcTh YMC/la U YMCria o ero yacTy;

J pellaTh 3a/lauM pa3HbIX TUTOB (Ha paboTy, Ha TIOKYIKH, Ha [IBH)KEHHE), CBS3bIBAIOIIUX
TPY BeJIMYMHBI, BbI/Ie/IATh 3TH BeIMUUHBI M OTHOLIEHHUSI MEXy HUMU;

o HaxOZUTb MPOLIEHT OT YMCJa, YUCJI0 MO TPOLIEHTY OT Hero, HaxOJUTb MPOLEHTHOe
CHIKeHMe WY NPOLIeHTHOe MOBbIlLeHe BeTMYUHbI;

J pellaTh HeC/I0KHble JIOTUYeCcKHe 3aZlaui MeTO0OM PacCy K eHUH.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

J BbI/IBUTaTh TUIIOTE3bI O BO3MOXXHBIX Mpe/ie/IbHbIX 3HaUEHUSIX UMCIOBOTO OTBeTa 3a/lau

(menath NMPUKUIKY)

I'eomeTpuueckue purypsl.

o OmeprpoBath Ha 0a30BOM YpOBHe TMOHATHSAMHU: (urypa Ha IUIOCKOCTH W Telo B
MPOCTPaHCTBe, TOUKA, OTPe30K, IpsiMasi, JIyd, JiIOMaHas, YroJj, MHOIOYI'OJIbHUK, TPeyrOJbHUK W
YeTBIDEXYTOJIbHUK, IIPIMOYTOJIBHUK W KBaJpaT, OKPY)XHOCTb M KpYyr, NPSMOYTOJIbHBIN
rapasuiesieniurne, Ky0, map.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPyTHX NIPeAMeTOB:

o pellaTh NpakTUUecKre 3a/jauy C IpYUMeHeHeM MPOCTEeNUILINX CBOMCTB (Uryp.

N3mepenus ¥ BBIYMC/ICHHS.

®  BBLINOJHATH U3MEpPeHHe [JIMH, pacCTOSIHWM, BeJMUWH YIJIOB, C MOMOLbI0 MHCTPYMEHTOB
J/1s1 U3MEepPeHUH JIJIVH U YIJIOB;

®  BBIYMC/IATH JIOLA/U MPSIMOYTOJIbHUKOB.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

® BLIUKC/AATH PACCTOSHUSI HA MECTHOCTM B CTaHJAApTHBIX CUTyalMsiX, [IOLAAU
NIPSIMOYT OJ/TbHUKOB

ITocTpoenus.

* 306paxkars n3yuaemble TUIOCKHe (GUTyphl U OOBEMHBIE Tesla OT PYKH M C TIOMOILIBIO
JTUHEWKU U LIMPKYJIS.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  BBINOJIHATH MPOCTeMIIINe TOCTPOeHUsI HA MeCTHOCTH, He00X0/iMble B peaslbHOM YKU3HU

HcTopus maTeMaTHUKH.

®  ONWChIBaTb OT/Je/bHble BbIJAIOIUECs pe3y/bTaTbl, II0JlyUeHHble B XOJe pPa3sBUTUS
MaTeMaTUKH KaK HayKu;

®  3HaThb NpHMMepbl MaTeMaTUYeCKMX OTKPBITUMA M UX aBTOPOB, B CBSI3W C OTEUECTBEHHOW U
BCEMUPHOHW UCTOpUEN

BbINyCKHUK NOJYYHUT BO3MOXXHOCTb HAy4YuThCcd B 5-6 Kimaccax (ansa olecreueHus
BO3MO)XHOCTH YCIIELIIHOT'0 MPO/0/DKeHHsI 00pa30oBaHus Ha 0a30BOM M yI/Iy0/IEHHOM ypPOBHSIX)

JJ/ieMeHTbI TEOPUH MHO)KeCTB M MaTeMaTHueCKO! JIOTUKU

e OmepupoBaTh’ TIOHSTHSMH: MHOXXECTBO, XapPaKTePUCTUKM MHOXKECTBA,  SJIEMEHT
MHOYXeCTBa, IyCToe, KOHeuHoe U 0eCKOHeYHOe MHOKeCTBO, MOIMHOKeCTBO, MIPUHA/|/IeXKHOCTb,

®  ompefesATh TPUHAZJIEKHOCTh 3/IeMEHTa MHOKECTBY, OOBEJUHEHHI0 U TiepeceueHHI0
MHOXXeCTB;

®  33/]aBaTb MHOJKECTBO C ITOMOLBIO TIEPEYUC/IEHUS 3IEMEHTOB, C/I0BECHOTO OINHCaHUS.

B noBcegHeBHOM )XM3HM U NIPH U3YUYEeHHUH APYTUX NPeMeTOB:

®  pacro3HaBaTh JIOTMYEeCKU HEKOPPEKTHbIE BbICKA3bIBaHMUS;

®  CTPOUTH LIENOYKM YMO3aK/IF0UeHMI Ha OCHOBE MCITI0/1b30BaHKsI NTPaBUJI JIOTUKWY;

Yuca.

¢  OnepupoBaTrh MOHATUSAMU: HaTypajbHOE UKC/I0, MHOXKECTBO HaTypa/IbHbIX uuces], Liejoe
YKC/I0, MHOKECTBO LieJIbIX Uucesl, OObIKHOBeHHasi po0b, AecsiTWYHasi ApoOb, CMeIIaHHOe YHCIIO,
palLMOHa/lIbHOe YKCJIO, MHOXEeCTBO palLMOHa/IbHBIX UWCesl, TeoMeTphuyeckass WHTepIipeTalus
HaTypa/IbHBIX, 1]e/bIX, PALlMOHA/IbHBIX;

2
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®  T[IOHUMATh U OOBSCHATH CMBIC/T TO3UIIMOHHON 3alMCH HAaTypasbHOTO UKMC/Ia;

®  BLITOJHATh BBIUMC/IAEHUS, B TOM UHWC/Ie C WCIO/b30BaHUEM TIPUEMOB paljMOHA/IbHbBIX
BbIUMC/IEHUH, 000CHOBBIBATh a/ITOPUTMBI BHITIOJTHEHUS JIeCTBUMH;

®  JCIOJB30BaTh MPU3HAKU JeIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbI U TIpOU3Be/IEHNS
TIPY BBITTOJIHEHUU BBIUMC/IEHUH U PeIlleHrH 3a/iay, 000CHOBBIBATh TIPU3HAKH /I€/TMMOCTH;

®  BBINOJHATH OKPYT/IeHHe PAaLiMOHAbHBIX UKCes C 3aZlaHHOW TOUHOCTHIO;

®  YIOpsiZI0UMBATh YKCIIA, 3alIMCaHHbIE B BU/le OOBIKHOBEHHOU U JIeCITUUHOM Apo0wu;

e Haxomuth HO/I 1 HOK u ucrnosb30BaTh MX MPU pellieHuH 3a/au.

®  OnepupoBaTh NOHATHEM MOJYJb UMC/a, TeOMeTpUUeCKasi MHTeprapeTaluys MOy Ynca.

B noBcegHeBHOM )KU3HU U NPU M3yYeHUH APYTrUX MPeiMeToB:

®  TIpUMeHSTh TpaBWIa MPUOIMKEHHBIX BBIYMCIEHUHN TIPY PeIlleHUH MPAKTUYeCKUX 3az7iau U
pellleHr  3a7iau APYTUx yueOHbIX TTpeIMEeTOB;

®  BBINOJHAT CPABHEHWE pPe3yJIbTaTOB BBIUKMC/IEHWM TPU pelleHUM MpPakTUUeCKuX 3ajad, B
TOM UHCJie TIPUOIVPKeHHBIX BBIUKCIEHUH;

®  (COCTaB/AATb M OL|€HMBATb UYMCJIOBbIE BBIPDAXKEHUSI MPU peIleHWH MNPaKTUYeCKUX 3ajau U
3a7ja4 U3 Pyrux yueOHbIX MMPeIMeTOB,;

YpaBHeHHs U HepaBeHCTBA.

¢ OnepupoBaTb TIOHSTUSIMUA: paBEHCTBO, YMCJIOBOE paBeHCTBO, ypaBHEHUE, KOpPeHb
ypaBHEHUS, pellieHre YPaBHEeHUs, YUCJI0BOe HEPABEHCTBO;

CraTucTHKa ¥ TeopUsi BepOATHOCTEMH.

¢  OmnepupoBaTh TMOHATUSMU: CTOJ0OYATBIE W KPYTOBbIe [JUArpaMMbl, TaOJUIIBI JIAHHBIX,
cpesiHee aprdmMeTUUeCKoe,

®  u3BjIeKaTh, MH(OPMAIHIO, TTPe/ICTaB/IeHHYI0 B TaO/MIaX, Ha iMarpaMmax;

®  COCTaBJIAATH Tab/UIIBI, CTPOUTDH JHUarpaMMbl Ha OCHOBE /IaHHBIX.

B noBcegHeBHOM KM3HH U NIPH W3YUYEeHHH APYTHX NPeMeTOB:

®  U3B/IeKAaThb, WHTEPIPETUPOBaTh W TIpeoOpa3oBbIBaTh WHGOPMAI[WIO, TIPe/[CTaBIeHHYIO B
Tab/MIIaX ¥ Ha AMarpaMmax, OTPaKAoL[yl0 CBOWCTBA M XapaKTEPUCTUKU PeaslbHbIX MPOLIECCOB U
SIBJIEHUMN

TekcToBbIe 3agaun.

® PemaTh MpOCThbie W CJAOXKHbIE 3aZlaud pa3HbIX THUIIOB, a Tak)Ke 3aJauM TOBbIIIEHHOU
TPYZHOCTH;

®  UCMOJb30BaTh pa3Hble KpaTKWe 3alMcu Kak MOJieJid TeKCTOB CJIOXKHBIX 3ajjau  AJis
MOCTPOEHHs IOMCKOBOW CXeMbI U pelleHus 3a/jay;

®  3HaTh U MPUMEHSTh 06a criocoba roucka pellieHUs 3a/a4 (0T TpeOOBaHUS K YCIOBUIO U OT
yCJI0BUsI K TpeOOBaHUIO);

®  MO/le/TMpOBaTh pacCy>k/leHUsl TIPY TOMCKe pelleHust 3a/]au C OMOIIL[bI0 rpad-CXeMbl;

®  BbIJIe/IATh ITAMbl PelLIeHUs 3a/jlaui U COJep>KaHue KaXKJ0ro 3Tara;

®  UHTepIpeTUpOBaTh BBIUMC/IUTE/IbHBIE pe3y/bTaThl B 3a/laue, WCC/Ie[oBaTh IOTyYeHHOe
pellleHHe 3a/auu;

®  aHaA/M3UPOBATh BCEBO3MOYKHBbIE CUTYAllMd B3aWMHOTO PAcCIIOIOKeHHWs ABYX OOBLEKTOB M
HM3MeHeHVe UX XapaKTepUCTHUK NP COBMECTHOM [BWKEHHUU (CKOPOCTb, BpPeMsi, pacCTOSIHME) TpU
pellleHHH 3aJjau Ha [BWKeHWe [ByX OOBEeKTOB KaK B OJHOM, TaKk U B TPOTUBOIIOJIOKHBIX
HarpaBJ/IeHUSIX;

®  UCC/Ie[OBaTh BCEBO3MOJKHbIE CUTYyallUM TIpW pelleHWH 3a/lad Ha [IBKeHUWe T10 peke,
paccMaTpUBaTh Pa3Hble CUCTEMbI OTCYETA;

®  pelaTh pa3HooOpa3HbIe 3a/lauM «Ha YaCTH»,

® pemiaTh U 0OOCHOBBIBATb CBOE pellieHHe 3a/au (BbIAEISTh MaTeMaTUYeCcKyl0 OCHOBY) Ha
Haxo)K/leHre YacTH YKc/ia ¥ YKC/Ia 10 ero YaCTh Ha OCHOBe KOHKPETHOTO CMbIC/Ia JIpoou;

® 0CO3HAaBaTb U OOBSCHATH WAEHTUUYHOCTH 3a/lad pa3HbIX TUIIOB, CBSI3BIBAIOIINX TPH
BeJIMUMHBI (Ha paboTy, Ha TOKYIKH, Ha JBWKEHHE).BbIE/ISATh 3TH BEJIMUMHBI U OTHOIIEHUS MEXXIY
HUMH, TIPUMEHSITb UX TIPU PellleHnH 3a7iay, KOHCTPYHUPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB.

B noBcegHeBHOM )KU3HU U NPU M3yYeHUH APYTrUX MPeiMeToB:
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®  BBHIJIeJIATh NIPY PelLleHWM 337lad XapakKTepUCTUKU pacCMaTpyMBaeMOM B 3ajiaue CUTYyaluH,
OT/IMYHbIE OT peajibHbIX (Te, OT KOTOPBIX abCTparupoBaaych), KOHCTPYHUPOBATb HOBbIE CUTYaLlUU C
Y46TOM 3THX XapaKTepPUCTHK, B YaCTHOCTW, NPU peILleHUM 3a/ay Ha KOHLIeHTpaluW, y4WTbIBaTb
MJIOTHOCTD BeLeCTBa;

® pemaTb M KOHCTPYMPOBaTb 3a/lauyd Ha OCHOBE PACCMOTPEHHsl peasbHbIX CUTyallui, B
KOTODBIX He TpeOyeTCsi TOUHBIN BLIUMC/IMTE/IbHBIN pPe3y/bTaT;

®  pelaTh 3a7ja4y Ha IBW)KEHUe 110 PeKe, pacCMaTpuBasl pasHble CUCTEMbI OTCYeTa

I'eomeTpuueckue purypsl.

*  OnepupoBath MOHATUSAMU (PUTrypa Ha MJIOCKOCTU U TeJI0 B IPOCTPAHCTBE, TOUKA, OTPe30K,
rpsimasi, Jiy4, JioMaHasi, yroJji, MHOTOYTO/IbHUK, TPeyTrO/IbHUK U YeTbIPEXYTO/IbHUK, NIPSIMOYTO/IbHUK U
KBaZpaT, OKPY>KHOCTb W KPYT, TIPSIMOYTOJIbHBIM Tapasyiesnenurnes, Ky0, map, mipamMuza, LUIUH/D,
KOHYC;

®  U3BJeKaTh, WHTEPIIPETUPOBATh U TPeoOpa3oBbIBaTh MH(POPMALMI0 O TeOMeTPUYeCKUX
¢urypax, npeJCTaBJeHHYI0 Ha UepTeKax.

B noBcejHeBHOI )XHU3HH M NIPU U3YUeHHUH [IPyTHX NIPeAMeTOB:

®  pellaTh NpakTUYeCKHe 3a/jaud C IPUMeHeHUEeM MPOCTEeUIINX CBOMCTB (GUTYD

N3mepenus ¥ BBIYMC/ICHHS.

®  BBLINOJHATH U3MEpPeHHe [JIMH, pacCTOSIHWM, BeJMUWH YIJIOB, C MOMOLbI0 MHCTPYMEHTOB
J/1s1 U3MEepPeHUH JIJIVH U YIJIOB;

®  BBIUMC/IATH TUIOL[AAM  TPSIMOYTOJIbHUKOB, KBaZIpaToB, O0BEMBI  TPSMOYTOJIbHBIX
rapasuiesienure[oB, KyooB

B noBcegHeBHOM )XM3HM U NIPH M3YUYEeHHUH APYTHX NPeMeTOB:

®  BBIYNC/IATH PACCTOSIHUSI Ha MECTHOCTU B CTaHZAPTHBIX CUTyalWsX, IJIOLIAJA Y4YacCTKOB
MPSIMOYTOTbHOM (POPMBI, 00BEMBI KOMHAT.

ITocTpoenus.

® l3o0pa)kaTb u3yuyaemble TJIOCKHMe (UTypbl U OOBbEMHBIE Tela OT PYKU M C TIOMOIIIbIO
JTUHEeWKH, LIUPKYJIsl, KOMIIbIOTePHBIX NHCTPYMEHTOB.

B noBcegHeBHOM )XM3HH U NIPH M3YUYEeHHNH APYTHX NPeMeTOB:

®  BBLINOJIHATH NPOCTEMNIIINE TIOCTPOEHHSI HA MECTHOCTH, He00XOJUMbIe B PeasbHOM JKU3HY;

®  OLIeHMBATb Pa3Mephl peasbHbIX 00bEKTOB OKPY KaroIllero Mupa

HcTopus maTeMaTHUKH.

e  XapakTepy30BaTb BKJIaJ, BbIJAIOLMXCSI MaTEMaTUKOB B Pa3BUTHE MaTeMaTUKU U MHbBIX
Hay4HbIX 00/1acTeit

BbinyCcKHUK HayuyuTcsl B 7-9 Kaaccax (J/isi MCI0/1b30BaHMsA B NMOBCEAHEBHON JXM3HHM U
o0ecrieueHUsi BO3MO)XHOCTH YCIIEIITHOT0 MPOAO/DKeHHs1 00pa3oBaHusi Ha 0a30BOM yPOBHe).

JJieMeHThI TeOPpUM MHO)KECTB M MaTeMaTH4eCKOH JIOTUKU:

e OmepupoBaTh Ha 0a30BOM YpOBHE® TOHATHUSIMH: MHOXXECTBO, O3/IEMEHT MHOXECTBa,
M0/IMHO>XeCTBO, [PUHA/IJIEXKHOCTH;

®  33/]aBaTb MHOJKeCTBA [1epeUYrC/IeHUeM UX 3JIEMEHTOB;

®  HaxoJuTb NepeceueHue, 00beJUHEHNE, TTOMHOKECTBO B TIPOCTEHILINX CUTYaLIUsIX.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  UCr0/Ib30BaTh rpaguueckoe TMpeJCTaB/leHWe MHOXECTB /[yis OINWCaHUsl peabHbIX
TMIPOLIECCOB U SIBJIEHUH, TIPH PeLleHnH 3a7iau JPYyTruX y4eOHbIX TpeMeTOB

Yucna.

e OrnepupoBaTth Ha 0a30BOM YpOBHe TOHATHSIMUA: HATypajgbHOE UHWCJIO, Liefoe YHCIIO,
OoObIKHOBeHHast  pobb, fecsiTuuHasi /ApoOb, CMeIlaHHOe YKC/IO, palMOHAa/JbHOEe  YHCJIO,
apu(mMeTHUeCKU KBa/IpaTHbIN KOpEeHb;

®  1CII0/Ib30BaTh CBOMCTBA YMCe/l Y MpaBuja 1elCTBUI NPY BbINIOJTHEHUH BBIYUC/IEHUM;

®  UCNO0Jb30BaTh MPHU3HAKU AEJIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCIEHUN U
pellleHN HEeC/I0KHBIX 3a/1ay;

®  BBINOJIHATH OKPYTJ/IEHWe paljMOHa/IbHBIX YMCe/l B COOTBETCTBUM C IPaBUIaMU;
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®  OLleHMBATh 3HaUeHHe KBaJIpaTHOTO KOPHS M3 MOJIO)KUTETbHOT'O 11e/I0r0 YHC/Ia;

®  pacro3HaBaTh paljOHa/bHble U UPPALIMOHA/IbHBIE UMCIIa;

®  (CpaBHMBATb YMC/A.

B noBcegHeBHOM )XM3HH U NIPH U3YUYEeHHUH APYTHX NPeMeTOB:

®  OLleHMBATh pe3y/bTaThl BEIUMCIEHUN TIPY PelleHrH MPaKTUUecKuXx 3azau;

®  BBLINOJIHATH CPaBHEHME UKCesl B peasbHbIX CUTYaLUsX;

®  COCTaBJSATh YMC/IOBbIE BbIPA)KEHUS TNPY pellieHWH MpakTUUeckKuX 3ajad v 3afiau r3 Ipyrux
yueOHBIX TIpeZIMeTOB

ToxxaecTBeHHbIEe MPeodpa3oBaHusl.

*  BpINosHATh HeC/I0)KHbIe Tpeobpa3oBaHusi [ijis  BBIYMC/IEHUs 3HAUeHUM UHC/IOBBIX
BbIp&KEHUH, CO/lep)KallliX CTeleHW C HaTypaJbHbIM T[IOKasaTesieM, CTeleHW C Lie/IbIM
OTpHLIaTe/IbHBIM [10Ka3aTeseM;

®  BLINOJHATH HECJIOKHbIE TIpeoOpa3oBaHMs Iie/bIX BBIP@KEHHIA: PpacKpbIBaTh CKOOKH,
TIPUBO/IUTH TIOZI0OHBIE CllaraeMble;

®  1CI10/1b30BaTh (POPMYJIbI COKPALLeHHOTO YMHOXXeHUs (KBaZipaT CyMMBbI, KBaZlpaT pa3HOCTH,
Pa3HOCTb KBaZIpaTOB) ZJisl YIIPOLL[eHHsI BbIUMC/IeHUM 3HaUeHUH BbIpayKeHUl;

®  BBLINOJIHATH HECIOXKHBIE TIPe0Opa30BaHusl APOOHO-TMHEMHBIX BbIPayKeHUH.

B noBcegHeBHOM )XM3HM U NIPH U3YUYEeHHNH APYTHX NPeMeTOB:

®  [IOHMMAaThb CMbIC/ YMC/IA, 3aTIMCAHHOTO B CTaH/JAPTHOM BU/IE;

®  ornepupoBaTh Ha 6a30BOM ypOBHe TMOHSATHEM «CTaHAAPTHasl 3aMiCh UMC/Ia»

YpaBHeHus 1 HepaBeHCTBA

¢ OnepupoBaTb Ha 0a30BOM YpOBHe TIOHSATUSIMU: paBEeHCTBO, UYKCIOBOe paBeHCTBO,
ypaBHeHUe, KODeHb ypaBHEHMs, pellleHHWe YpaBHeHHUs, 4YWCI0BOe HepaBeHCTBO, HepaBeHCTBO,
pellieHre HepaBeHCTBa;

®  [pOBepsiTh CIIPaBe/IMBOCTb YUC/IOBbIX PABEHCTB U HEPaBEHCTB;

pellaTh JIMHelHble HepaBeHCTBA U HeC/I0KHble HepaBeHCTBa, CBOJSIMECS K JIMHEHHbIM;

pellaTb CUCTeMbl HEC/IOKHBIX JIMHEWHBIX YPaBHEHU, HepaBeHCTB;

TIPOBEPSITh, SB/ISETCS JIU JAHHOe YMCJIO pellleHreM ypaBHeHus (HepaBeHCTBa);

pelaTh KBa/[paTHbIe YPaBHEHHsI OJJHUM U3 CIIOCOOO0B;

n300pakaTh pellieHUs] HePAaBeHCTB U UX CUCTeM Ha UMC/IOBOM MPSIMOM.
MOBCEHEBHOM )XM3HM M NPU U3YUeHUH /PyTHX NIPeAMeTOB:

COCTaBJ/ISITh U pellaTh JUHEeNHble YpaBHEHUS NIPY pPellieHUH 3a/au, BO3HUKAIOLUX B IPYTUX
yueOHBIX TIpeZiMeTax

DyHKIUH.

®  HaxoJuTb 3HaueHHe (YHKLIMU 110 3a/laHHOMY 3HaUeHUI0 apryMeHTa;

® HaxOAUThb 3HaueHWe aprymeHTa I10 3aJaHHOMYy 3HayeHWI0 (QYHKIMM B HECJIOXKHBIX
CUTYyaLUsX;

® ompejenATb IMOJ0XKEHWe TOYKM [0 e€ KOOpAuHAaTaM, KOOpJWHAaThl TOYKM II0 eé
T10JIO)KEHUIO Ha TJIOCKOCTH;

®* 10 rpapuKy HaxoAWTh 00J/IaCTb OmpefeseHHs, MHOXeCTBO 3HaueHWUW, HyIu (yHKLIWY,
MPOMEXYTKM 3HAKOTIOCTOSIHCTBA, TIPOMEXXYTKM BO3pacTaHWss W yObIBaHUs, Haubosbiiee W
HauMeHblllee 3HaUeHue (yHKLIUY;

®  cTpouTh rpaduK TUHEMHOMN PYHKLIUY;

®  [IpOBepsiTh, SIB/JSIETCS /M JaHHbIM rpaduK rpadykoM 3afaHHOU (YHKLUM (JTMHEHHOW,
KBAa/[pPaTUUYHOU, 0OpaTHOM MPOMOPIMOHATLHOCTH);

®*  [IpUMEpHO ONpeJeNAaTh KOOPAUHAThI TOUKY NlepeceyeHrs rpaMKOB (PYHKLIM;

® onepupoBaTb Ha 0a30BOM ypOBHE TOHSATHSMH: TIOC/Iel0BATENBHOCTb, aprU(MeTHuecKast
Tporpeccusi, reoMeTpryecKasi Iporpeccus;

® pemars 337layd Ha TIPOTPECCHMM, B KOTOPBIX OTBET MOXKET OBITh IO/IyYeH
HerocpeJiICTBeHHbIM T0/iCUéToM 6e3 rnpruMeHeHUs GopmMyi.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

.w.....
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®  1CI0/1b30BaTh TpaMKU peasbHbIX TPOLIECCOB U 3aBUCUMOCTeW [i/Isl OTpejie/IeHus] KX
CBOMCTB (HaubosbIIMe ¥ HaMeHbIlIMe 3HaueHUsi, POMEeXXYTKH BO3pacTaHusi U yObiBaHUs, 001acTH
TI0JIO)KUTE/IbHBIX Y OTPULiaTe/IbHbIX 3HaUeHUH U T.11.);
®  1CII0/Ib30BaTh CBOWCTBA JIMHEMHOW (PYHKLIMU U ee rpauK IMpU pelleHuH 3a/ad U3 Jpyrux
yueOHBIX TIPeZIMETOB
CTaTUCTHKAa U TeopHs BepOSTHOCTEH.
* lIMeTh mpejcTaB/lieHUe O CTAaTUCTUUECKMX XapaKTepPUCTHKaxX, BEPOSITHOCTH CJIy4YalHOro
CoObITHSI, KOMOWHATOPHBIX 3a7lauax;
® pemars TpoCTellie KOMOMHAaTOPHBIE 3aZaudl METOZAOM TIPSIMOTO U OPTraHW30BaHHOTO
riepebopa;
®  [IpeACTaBJATH JJaHHBIE B BUJe TabmuL], AuarpamMM, rpahuKoB;
yuTaTh UHGOPMAIUIO, TIPeJICTaB/IeHHYO0 B BU/e TaOJIHIbl, AMarpaMMbl, rpaduka;
oTipeZie/ISiTb OCHOBHBIE CTAaTUCTUYECKHE XapaKTePUCTUKU YUCIOBBIX HAOOPOB;
OLIeHUBATb BEPOSITHOCTh COOBITHSI B TIPOCTEHILINX CIyYasix;
MMeTh MpeJiCTaBIeHHe O POJIM 3aKOHA OOJIBIINX UMCeNT B MACCOBBIX SIBJIEHHUSIX.
MOBCEHEBHOM XU3HH U NPU U3YUeHUH /[PYTHX NPeAMEeTOB:
OLIeHMBaTh KOJIMYECTBO BO3MOKHBIX BADHAHTOB MeTO/I0M 1epebopa;
HMeTb TIpe/iCTaB/ieHre O POJIU TIPAKTHYeCKU IOCTOBEPHBIX Y MaJIOBEPOSITHBIX COOBITHH;
CpaBHUBaTb OCHOBHbIe CTaTUCTUYECKHWE XapaKTepUCTUKH, I[I0/lyueHHble B IIpoLiecce
pellieHus IPUKJIaJHOW 3a/jauM, 3yUYeHHsl peaslbHOTO SIBIIEHUSI;
®  OIleHMBATh BEPOSTHOCTDb PeaylbHbIX COOBITHI U SIBIEHUIA B HECJIOKHBIX CUTYaL[UsIX
TekcToBbIe 3ajaun.
*  PelaTh HeC/I0)KHbIe CHO>KeTHbIe 3a/laui pasHbIX TUIIOB Ha BCe apu(MeTHUecKue /1eHCTBUS;
® CTPOMTh CXeMaTUUeCKuil 4YepTéX WM [JPYryl0 KpaTKyk 3anuch (Tabnuia, cxema,
DUCYHOK) KaK Mojie/ib TeKCTa 3a/jlaud, B KOTOPOW [JaHbl 3HaueHWs TPOWMKH B3aWMOCBSI3aHHBIX
BeJIMUMH, C LieJIbI0 TTIOUCKA pelleHys 3a/iauy;
®  OCYWIeCTBIATH CIIOCOD TIOMCKA peIleHHs 3aZiaud, B KOTOPOM pPacCyXJeHHe CTPOUTCS OT
ycCJioBUsI K TpeOOBaHUIO, IPU MOKUCKe pellieHust 3a/iau, UM OT TpeOoBaHUs K YCIOBUIO;
®  COCTaBJATH IJIaH MpOLecca pelleHus 3a/aum;
®  BBIJEJISATh ITalbl pellieHus 3a/1aul;
®  UHTepIpeTHpOBaTh BBbIUMC/IMTE/bHbIE pe3y/bTaThl B 3ajaue, MCCAe0BaTh I0JyuyeHHOe
pellieHue 3a/iauy;
®  3HaTh pa3/MuMe CKOPOCTell 00beKTa B CTOsTUEH BO/ie, TPOTHUB TeUeHHs U 110 TeUeHUIO PeKH;
®  pellaTh 3a7jaUM Ha HAXOXK/€HMe YaCTH UMc/a U YUC/ia 1o ero 4acTy;
®  peliaTh 33/lauM pasHBIX THIOB (Ha pabOTy, Ha TIOKYIIKH, Ha /IBIDKEHHE), CBSI3bIBAIOIINX TPU
Be/IMUMHBI, BbI/IEISITh 3TU BeJTMUMHBI U OTHOLLIEHUS MeX/ly HUMU;
®  HaxXOUTb INPOLIEHT OT YMCJa, UYUCJIO MO TPOLEHTYy OT Hero, HaxO/WThb IPOLeHTHOe
CHIWKeHUe WY TIPOLIEHTHOe TIOBbILlIeHe BeJTMYUHbI;
®  pellaTh HEC/0)KHbIE JIOTHUECKHe 3a/lauyl MeTOZI0M pacCy K/IeHH.
B noBcejHeBHO# )XU3HHU M MPU U3YUE€HHUH [[PYTHX NIPeAMETOB:
®  BbIJBUraTh TUIOTE3bl O BO3MOJKHBIX Ipe/ieNlbHbIX 3HAaueHUsIX YWCI0BOrO OTBeTa 3aflauM
(#enaTb MPUKUJKY)
I'eomeTpuueckue ¢purypsl.
¢  OnepupoBatb Ha 6a30BOM YPOBHE MOHATHSMU reOMeTPUYeCKUX Uryp;
®*  u3B/eKaTb MH(OPMALMIO O reoMeTpuueckux ¢urypax, rnpejcTaB/JeHHYI Ha yepTexkax B
SIBHOM BU/I€;
® [pUMeHATh [JJIs pellleHUs 3a/lay reoMeTpUuyeckue (akThbl, €C/IM YCI0BUSL UX NPUMEHEeHUs
3a/jaHbl B SIBHOM (pOpMe;
®  peliaTh 33/lauM Ha HAXOXK/|eHHEe TeOMeTPUUYeCKHX BeTMYMH 10 00pa3iliam Win alropuTMaMm.
B noBcejHeBHO# )XU3HHU M MPU U3YUYE€HHUH [[PYTHX NIPeAMETOB:
®  JCI0/Ib30BaTh CBOMCTBA TeOMeTpUYeCKUX (Uryp /sl pelleHWsl THUIOBBIX 3a7ay,
BO3HHUKAOIIMX B CUTyaLUsIX [TOBCEHEBHOM JKU3HH, 3a/lay MPaKTUYeCKOro COZlep KaHUs
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OTtHowmeHnus.

¢ OnepupoBatb Ha 0a30BOM ypOBHe TMOHSTHUSIMU: DaBeHCTBO (Uryp, paBHble (QUIYpHI,
PaBEHCTBO TPeYroJIbHUKOB, MapasieNbHOCTb MPSMBbIX, MepreHUKY/IIPHOCTb MPSMBIX, YIJIbl MEXIY
MPSIMBbIMH, TIepIIeHAUKYJISIP, HAK/IOHHAsI, TTPOeKLISI.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  JCII0/Ib30BaTh OTHOLIEHMS [JIs1 pellleHusl NMPOCTeNIINX 3a/lay, BO3HUKAIOLMX B peajbHOU
JKU3HU

MN3mepenus ¥ BbIYNC/IEHHS.

®  BpINosHATh M3MepeHue [JIMH, PacCTOSIHUM, BeJMYMH YIJIOB, C TIOMOLbK) WHCTPYMEHTOB
JI/1s1 U3MEepPeHWH JIJIVH U YIJIOB;

®  puUMeHATh GOPMYJIbI IEPUMETPA, TUIOAAN U 00bEMA, TIUIOIIaN TTIOBEPXHOCTH OT/e/TbHBIX
MHOT'OTDaHHUKOB TPH BbIUMCJ/IEHHSIX, KOT/la BCe JaHHble UMEIOTCS B YC/IOBUM;

* rmpumeHaTb Teopemy I[Iudaropa, 06a30Bble TpPUTOHOMETPUYECKHWE COOTHOLIEHHUS [IIs
BBIUKC/IEHUS [I/IUH, PACCTOSTHUM, TJI0L[aZleld B IPOCTEMIINX C/Tydasix.

B noBcejHeBHOI )XHU3HH M NIPU U3YUeHHUH [IPyTHX NIPeAMeTOB:

®  BBIUKC/IATH PAacCTOSHUS HA MECTHOCTH B CTaHZAPTHBIX CUTyalusiX, IUIOLAAd B
MPOCTENIINX CTyYasiX, MPUMeHsTb (OPMY/Ibl B IPOCTENUIINX CUTYaLMsIX B [TOBCEJHEBHOM >KU3HU

ITocTpoenus.

* 306paxkats THUIMOBBIE TUIOCKWE (UTYpel U OOBEMHBIE Telna OT PYKHM M C TIOMOIIBIO
MPOCTEMIINX CHATb UHCTPYMEHTOB.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  BBINOJIHATH MPOCTeMIIINe TOCTPOeHUsI HA MeCTHOCTH, He00X0/iMMble B peaslbHOM YKU3HU

IlpeoOpa3oBaHus.

e  Crpouts (pUrypy, CAMMETPHUYHYO [JaHHOW (PUr'ype OTHOCUTEBHO OCH.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  pacrio3HaBaTh /IBWKeHHe 00bEeKTOB B OKpYyKatollleM MUPE;

®  pacrno3HaBaThb CUMMeETpPHYHbIEe (PUI'YPhI B OKPY>KAOLL[eM MUpe

BekTopb! ¥ KOOp/JUHATHI HA MJIOCKOCTH.

*  OrnepupoBarh Ha 0a30BOM YPOBHe TOHSTHSIMM BEKTOD, CyMMa BEKTOPOB, TPOH3Be/ieHHe
BEKTOpA Ha YMCJI0, KOOPAMHATHI Ha MJIOCKOCTH;

®  ompefessATh MPUOMKEHHO KOOPAWHATHI TOUKU TIO €€ M300paKeHHI0 Ha KOOPAMHATHOU
TJIOCKOCTH.

B noBceiHeBHOM )KU3HU U TIPY U3yUeHUH JPYTUX NIPeJMeTOB:

®  JCII0/Ib30BaTh BEKTOPBI /Il pellleHrsi MPOCTEeMIIMX 3aZlau Ha oOrpejiejieHhe CKOPOCTU
OTHOCHTEJ/IBHOTO JIBM)KEHUSI

NcTopus maTeMaTUKH.

* OnucelBaTh OTAebHbIE BbIJAIOIIMECS pe3y/bTaTbl, IOJy4YeHHble B XOJe pa3BUTUS
MaTeMaTHUKH KaK HayKH;

®  3HAaTb NpUMephbl MaTeMaTUYeCKUX OTKPbITUM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW U
BCEMHPHOMW UCTOpHEH;

® [IOHMMaTh POJIb MaTeMaTHKH B pa3BuThu Poccuun

Mertopbl MaTeMaTHKH.

¢ [IpumeHATb U3BeCTHbIE METO/bl TIPY PeLleHNH CTaHAapTHBIX MaTeMaTUYeCcKuX 3a7ay;

® 3aMeuaThb M XapaKTepu3oBaTb MaTeMaTUuyecKrhe 3aKOHOMEPDHOCTH B OKpY)Karolleu
JIeCTBUTE/IbHOCTH;

®  [IpUBOJUThH MpPUMeEpPbl MaTeMaTUUeCKHWX 3aKOHOMEDHOCTeM B MpHPOJe, B TOM UHUCIIe
XapaKTepu3yHIMX 3CTeTUKY OKPY>Katoll[ero Myupa v Mpou3Be/ileHU UCKyCCTBa

BbINyCKHUK TOJYYHT BO3MOXXHOCTh HAYUYHMThbcl B 7-9 Kjaccax /isi o0ecreueHHs
BO3MO)XHOCTH YCIIELITHOT'0 MPO/O/DKeHHs 00pa3oBaHus Ha 0a30BOM M yryIy0/IEHHOM YPOBHSAX

J/ieMeHTbI TeOPUH MHO)KeCTB M MaTeMaTHueCKOH JIOTUKU.

e OmepupoBaTh’ TIOHSTHSAMH: MHOXXECTBO, XapPAaKTePUCTUKM MHOXKECTBA,  SJIEMEHT
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MHOJKeCTBa, TyCTOe, KOHeUHOoe W OeCKOHeUHOe MHO>KeCTBO, TMOJMHOXKECTBO, MPHHA/IeKHOCTb,
BK/TFOUeHHe, paBeHCTBO MHO>KECTB;

*  u300pakaTb MHOKECTBA ¥ OTHOIIIEHHE MHOKECTB C TIOMOII[bI0 KPYTOB Jiiepa;

®  ompeeNATh TPUHAZJIEKHOCTb 3/IeMEHTa MHOXKECTBY, OOBeMHEHWI0 U TiepecedyeHuro
MHOXXEeCTB;

®  3371aBaTh MHOXXECTBO C MIOMOIIbIO NTepeuYMnC/ieHUs 3/IeMeHTOB, CJIOBECHOT'O OTHCaHUSI;

®  OnepupoBaTh TMOHATHSIMU: BbICKa3blBaHWE, WCTUHHOCTb W JIO)KHOCTb BBICKA3bIBaHMUS,
OTpHlIaHWe BbICKa3bIBaHWM, Orepaliiy HaJl BbICKa3bIBaHUSIMU: W, WJIU, He, YCJIOBHbIE BbICKa3bIBAHUS
(MMIIMKaLWN);

®  CTpOUTH BbICKA3bIBaHUsI, OTPUL]AHUS BbICKa3bIBaHUM.

B noBcegHeBHOM KM3HH U NIPH W3YUYeHUH APYTHX NPeMeTOB:

®  CTpPOMTH L|eTIOUKU YMO3aK/IHUeHHH Ha OCHOBE UCTIO0/Ib30BaHUsI TIPABUJI JIOTHUKHY;

®  1Cr0JIb30BaTh MHOJKECTBA, OMepalyyd C MHOXeCTBaMU, MX rpaduueckoe rpejcTaBieHUe
JL7Is1 OTIMCAHUST PeasibHbIX MPOLIeCCOB U SIBJIEHUH

Yucnaa.

¢  OnepupoBaTh TMOHITUSIMU: HaTypaJbHOE UMC/0, MHOXKECTBO HATypa/ibHbIX UHCes, liejioe
YKC/I0, MHOKECTBO 1[eJIbIX YuCes, OObIKHOBEHHasi /Ipo0b, AecsiTUuHasi ApoOb, CMeIIaHHOe YHUCIIO,
pal[MOoHa/IbHOe UMC/I0, MHOXKEeCTBO pallMOHa/bHBIX uWCes, MppalyOHabHOe YMCJIO, KBaJpaTHBIN
KOpEeHb, [IeMCTBUTE/IbHOE UMCJIO, TeOMeTphuYecKass WHTeprnpeTalys HaTypajbHbIX, LieJbIX,
pal[MOHa/IbHBIX, 1eiCTBUTE/IbHBIX UKCeT;

®  TIOHUMATh U OOBSCHATH CMBIC/T TO3UIIMOHHON 3alMCH HATypasbHOTO UKMC/Ia;

®  BLITOJHATh BBIUMCIAEHUS, B TOM UHWC/JIe C WCIO/b30BaHUEM TIPUEMOB paljMOHA/IbHBIX
BLIUMCJIEHUH;

®  JCIOJB30BaTh MPU3HAKU JeIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbI U TIpOU3Be/IEHNS
TIPY BBIMIOJIHEHMH BBIYMC/IEHUN U PeLlIeHUH 3a/javy;

®  BBITOJHATL OKPYT/IeHHe PALiMOHAIbHBIX UKCes C 3aZlaHHOW TOUHOCTBIO;

®  (paBHMBAThb PAlJMOHAJIbHBIE U UPpaLMOHA/IbHbIE UMCIIA;

®  yIOpsSAI0UMBATh UMCIIA, 3allMCaHHbIe B BU/e 0OBIKHOBEHHOM U JeCATUUHOU poou;

e nHaxoauth HO/Il 1 HOK u ucronb30BaTh UX MPU pellieHnH 3a4au.

B noBcegHeBHOM )KU3HU U NPU M3yYeHUH APYTrUX NMPeiMeToB:

®  TIpUMeHSThb TpaBWIa MPUOIMKEHHBIX BBIYMCIEHUHN TIPY PeIlleHUH MPAKTUYeCKUX 3aziau U
pellieHrH 3a7iau APYTUx yueOHbIX TTpeIMEeTOB;

®  BBINOJHAT CPaBHEHWE pPe3y/IbTaTOB BBIUKMC/IEHWM TPU pelleHUM MpPakKTUUeCKuX 3ajad, B
TOM UHCJie TIPUOIVPKEHHBIX BBIUKMCIEHUH;

®  (COCTaB/AATb M OL|€HMBATb UYMCJIOBbIE BBIPAXKEHUSI MPU peIleHWH MNPaKTUYeCKUX 3ajau U
3aJja4u U3 JPyrux yueOHbIX MMpeIMeTOB,;

®  3aMMChIBaTh M OKPYIJIITh YMUCJ/IOBbIE [IaHHbIE pealbHbIX BeIUYMH C HCIOIb30BaHUEM
pasHbIX CUCTeM U3MepeHUst

ToxaecTBeHHBIE MPeodpa3oBaHusl.

¢  OnepupoBaTh TOHSITUSIMU CTeNeHW C HATypa/ibHbIM TIOKa3aTejieM, CTeleHd C 1ebIM
OTpHLIATe/IbHBIM TOKa3aTesieM;

®  BBLITNIOJHATE MpeoOpa3oBaHUs 1Ie/bIX BbIPAYKEHUH: eWUCTBUS C OAHOWIeHaMH (C/I0)KeHHe,
BbIUMTAHUE, YMHO)KEHHE), 1elCTBUSI C MHOTOU/IeHaMH (C/I0’KeHHe, BBIYUTAHUe, YMHOXKEHHE);

®  BBLITIOJTHATE Pa3/I0XKeHre MHOTOWIEHOB Ha MHOXKUTEIM OJHUM U3 CIIOCOOOB: BbIHECEHHE 3a
CKOOKy, TPyMITMPOBKA, UCITO/Ib30BaHue (hOPMYJ1 COKPAIL[eHHOTO YMHOKEeHUST;

®  BbIJIe/ISITh KBaZIpaT CyMMbI U pa3HOCTH OZJHOUJIEHOB;

®  packK/IaJbpIBaTh HA MHOXKUTE/W KBaJJpaTHbIA TPEXUYJIeH;

®  BLINIOJHATH TpeoOpa3oBaHMsl  BBIPAKEHWM, CO/EPXKAII[UX  CTEleHH C  IIeJIbIMU
OTpHLIATe/IbHBIMU MOKa3aTe/sIM{, epPexXOoUTh OT 3allMCy B BU/JE CTENeHU C Le/IbIM OTpULIaTeTbHbIM
roKa3aresieM K 3allicH B BUjle Apoou;

®  BBLINOJHATH NpeoOpa3oBaHusi JPOOHO-paljMOHABHBIX BBIPKEHHI: COKpaljeHue 1pobei,
rpuBefieHre anreOpanueckux Apobeli K o0ijeMy 3HaMeHaTeslo, CI0KeHHe, YMHOXKeHUe, JAe/ieHue
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anrebpanyecknx Apobeli, Bo3BefeHWe anreOpanveckodl /ApoOWM B HATypalbHYI0 U  LIEyHO
OTpULIATE/IbHYIO CTerleHb;

®  BBLINOJIHATH NIPe0Opa30BaHMs BbIPayKEHUH, COZiepKallliX KBaZlpaTHbIe KOPHHY;

®  BBIJENATH KBaZpaT CyMMbl WM pa3HOCTH [IByWIieHa B BbIDAKEHUSX, COJeprKallux
KBaJlpaTHbIEe KOPHUY;

®  BBINOJHATH NPeobpa30BaHus BbIPAKeHUM, COZiep Kall[iX MOJY/Ib.

B noBcefHeBHOM JKW3HH M NIPH U3yYe€HHUH APYTUX IIPeMeTOB:

®  BBINOJIHATH MPeobpa3oBaHus U [IeMCTBUS C UMC/IaMH, 3allMCAHHBIMU B CTaHJAPTHOM BU/IE;

®  BBLINOJIHATH NPeoOpa30BaHUs Lie/IbIX BHIPAKEHWH TPU pelleHrH 33jau JPYTUx yueOHBIX
rpeMeTOB

YpaBHeHMs U HepaBeHCTBA.

¢  OmnepupoBaTh TMOHATHSIMU: ypaBHEHWe, HEPAaBEHCTBO, pellleHWe YpaBHEHUs], pelleHue
HepaBeHCTBA, PaBHOCU/IbHBIE YpaBHeHUsl, 00/1aCTh OTpe/ie/ieHrsl ypaBHeHus (HePaBeHCTBa, CUCTEMBI
ypaBHeHHI WU HEPaBEHCTB);

® pewiaTth JVHEWHbIe ypaBHEHUs] M YPaBHEHUs, CBOJVMbIe K JIMHEHHBIM C TIOMOILBIO
TOXK/IeCTBEHHBIX TIpeo0pa30BaHmii;

®  peliaTh KBa/paTHble YPaBHEHWs W YPaBHEHMs, CBOJUMbIE K KBaJPaTHBIM C TOMOIIbIO
TOXK/IeCTBEHHBIX TIpeo0pa30BaHmii;

®  pewiatk POOHO-HHENHbIe YPaBHEHNS;

®  peluaTh NPOCTeMIINe UppalMOHaIbHbIe YPDaBHEHUS: ¥ f () =a , )= VI () ;

®  pelliaTh ypaBHeHHUs BU/A X" =a ;

®  peliaTh YpaBHEHHUs CIIOCOOOM Pa3/ioXKeHHUs] HA MHOKHUTE/N U 3aMeHbI TlepeMeHHOM;

®  UCIO0JIb30BaTh METOJ] WHTEPBAJOB [/IsI pelleHUs LenbiX W JAPOOHO-paljMoOHa/bHBIX
HepaBeHCTB;

®  pellaTh JIMHeMHbIe ypaBHEHHYsI M HEpaBeHCTBa C apaMeTpaMu;

®  pelaTh HECJIOXKHbIE KBaJlpaTHble ypaBHEHUS C [lapaMeTpoM;

®  pellaTh HEC/IOKHbIE CUCTEeMbI IMHENHBIX YPaBHEHUH C TTapaMeTpaMu;

®  pelIaTh HECJIOXKHbIE YDaBHEHMs B Lie/IbIX YMC/Iax.

B noBcegHeBHOM )XM3HH U NIPH M3YUYEeHHNH APYTHX NPeMeTOB:

®  (COCTaBJAATb M pellaTh JIMHeWHble W KBaJpaTHble YpDaBHEHWs U ypaBHEHUS, K HUM
CBO/ISIIIECS], CUCTeMbI JIMHEMHBbIX ypaBHEHWM W HepaBeHCTB TpU pelleHUd 3aJau Apyrux yueOHbIX
NpeIMeTOB;

®  BBINOJHATH OLIEHKY MpaBAOMNoA00Us pe3ybTaToB, MOAy4YaeMbIX MU pellieHUH TUHeNHHbIX
Y KBaJpaTHbIX YPaBHEHUM U CUCTEM JIMHEMHBbIX ypaBHEHHWM W HEpaBeHCTB IPU pelleHnd 3ajad
JIPYTUX yueOHbIX TIPe/IMeTOB;

*  BbiOMpaTh ypaBHEHUs], HEPABEHCTBA WM UX CHUCTEMBI, [/IsI COCTABIeHUs] MaTeMaTHyeCcKOu
MO/leN1 3a/laHHOU peanibHOM CUTYal|uM WY NPUK/IaJHOW 3a/auu;

® yMeTb WHTepHpPeTUPOBaTh IIOJIyYEHHBbIM IPU pelLleHUM YpaBHEHWs, HepaBeHCTBA WU
CUCTeMBbI pe3y/ibTaT B KOHTEKCTe 3a/laHHOM peabHOW CUTyaLMy WX NPUKIaHOW 3a/jauu

DyHKIUH.

¢  OnepupoBaTh MOHATUSIMU: (PYHKLIMOHA/IbHAsA 3aBUCUMOCTb, (DyHKLMS, rpaduK (yHKLMH,
crocoObl 3afaHusi GYHKIMY, aprTyMeHT W 3HaueHWe (YHKLMH, 00/1acTh OTpefiesieH|s] 1 MHOXKeCTBO
3HaueHUW (yHKUWH, HYIM (DYHKLMH, TPOMEXYTKHM 3HAaKOMOCTOSIHCTBA, MOHOTOHHOCThH (DYHKLIUH,
YETHOCTH/HEUETHOCTb (DYHKLIWY;

®  CTpPOWThH TpaUKH JIMHEMHOM, KBa[pPaTUUHOW (PYHKI[MI, 0OpaTHOM MPOIOPLMOHATBHOCTH,

I.

L4

V =0+

. . P e s — =3 v =l
byHKIUM BUa: x+b , ¥ _"'q,«'* =Jxy \/;, ¥ |“‘|;
®  Ha npuMepe KBaJpaTHUHOW (DYHKIMU, MCII0/Ib30BaTh MpeoOpa3oBaHus rpaduka QyHKIUH

v =naf (v -
y=f(x) ans mocTpoeHus rpaduKoB QYHKIWMHA - (kv +b)+ c ;

17



®  COCTaB/SATH ypaBHEeHUs MPSIMOM IO 3a[jaHHBIM YCIOBHUSIM: NIPOXO/sLLel uepe3 [iBe TOUKH C
3a/laHHBIMK KOOp/IMHATaMU, MPOXO/siiileli uepe3 JaHHYIO TOUKY U TapasuieslbHOM JaHHOM TpsSIMO;

®  1cCie[oBaTh PYHKLIUIO 110 eé rpaduky;

®  HaXOJUTb MHOXXECTBO 3HaUeHWM, Hy/H, MPOMEXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTH
KBa/IpaTUUHOW (PYHKLIUU;

® ornepupoBaTh  TIOHATHSIMM:  TIOC/e[0BaTeNIbHOCTb,  apudMeTHuecKasi  IPOTrpeccus,
reoMeTpuyecKasi pOTPecCHs;

®  pemiath 33/lau Ha apupMeTUYeCKyI0 U reOMeTPUUeCKyH0 TIPOrpecCHro.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  oCylecTB/siTh BbIOOp rpadumKka peasbHON 3aBUCMMOCTM WM TIpoljecca 10 ero
XapaKTepHCTHKaM;

®  UCI0JIb30BaTh CBOMCTBA U TpapuK KBaZPaTUYHOM (YHKIMM TIpU pelleHuM 3ajau U3
JIPYTUX y4eOHBIX MpeMeTOB

CraTucTHKa U Teopusi BepOATHOCTEIA.

e  OrnepupoBaTh TOHATHSIMH: CTOJ0YaThle M KPYroBble [uarpaMMbl, TaOJMLBI [JAHHBIX,
cpefHee apudMeTHyeckKoe, Me/AuaHa, HauOoJsiblllee W HavMeHblllee 3HaueHHsi BbIOOPDKH, pa3Max
BBIOODKH, /IMCTIEPCHS ¥ CTaHAAPTHOE OTK/IOHEHHe, C/ly4yaliHasi U3MeHYMBOCTb;

*  u3BJeKaTh, UH(OpPMaLHIO, NpeICTaB/IeHHYI0 B Tab/MIjaX, Ha AiMarpaMmmax, rpadukax;

®  COCTaB/ATH TAabMUL[BI, CTPOUTH JUArpaMMbl U TPa(KK Ha OCHOBE [JaHHBIX;

®  OmnepyupoBaTh MOHATUSMU: (aKTOpPUA UMC/Ia, TePeCTaHOBKA U COUeTaHUs, TPeyrojbHUK
ITackans;

®  OrnepupoBaTh TOHATHSIMU: CAy4YalHBIA  OMBIT, CAy4YaiHbIA BBIOOp, HCIIBITaHME,
3/IeMeHTapHOe C/TydyaifHoe coObITHe (MCXOZ), K/IaCCUUecKoe OrpeziesieHHe BePOSITHOCTHA C/TyYaillHOTO
CoOBITHSI, OTepalvy HaJl CJyuyaliHbIMU COOBITHSIMU, OCHOBHbIe KOMOMHATOPHBIE (HOPMY/JIbI;

®  [IpeACTaB/ATh MHPOPMALMIO C TIOMOIIBIO KPYToB Jiiepa;

® pemiath 3aJjaud Ha BbIUMC/IEHHWE BEPOSITHOCTH C TO/ICYETOM KOJIMUeCTBa BapUaHTOB I10
¢bopmysiaMm KOMOMHATOPUKH.

B noBcejHeBHO# )XU3HHU M MPU U3YUE€HHUH [[PYTHX NIPeAMETOB:

®  W3BJeKaTh, MHTEPIPETHPOBATh M IPeoOpa3oBbIBaTh WH(POPMAIMIO, TPEe/CTaBIeHHYI0 B
tTabnuiiax, Ha JuarpaMmax, rpadukax, OTpPa)karollyl0 CBONCTBAa U XapaKTePUCTHKH peasbHbIX
TMPOLIECCOB U SIBJIEHUH;

®  OmnpeJesiiTh CTaTUCTUUeCKHWe XapaKTePUCTHUKU BBIOODOK MO Tab/yuiiaM, JuarpaMmam,
rpadkam, BHITTO/IHATH CPaBHEHHE B 3aBUCHMOCTH OT Lie/IM PeLleHus 3aJaum;

®  OLIeHMBATb BEPOSITHOCTb peasbHbIX COOBITHI U SIBJIEHUH.

TekcToBbIe 3agaun.

e PemaTh TNPOCTble U CJIOKHBbIE 3aJjaud pa3HbIX TUIIOB, a TaKXKe 3a/aud TOBBIIEHHOU
TPYJHOCTH;

®  UCI0J/Ib30BaTh pa3Hble KpaTKWe 3alucCy KaK MOJeJId TeKCTOB CJIOXKHBIX 3afiay  Jijis
TIOCTPOEHMSI TIOMCKOBOU CXeMbI U PeIIeHHs 3a7ay;

®  pa3muuaTh MOJie/lb TeKCTa W MOJesb pellieHus 3a/jaud, KOHCTPYUPOBaTh K OJHON MOZeu
peleHus HeC/I0XKHOM 3aZjaurl pa3Hble MOZIe/IM TeKCTa 3a/jauy;

®  3HaTh U MPUMEHSTh 06a criocoba roucka peliieHUs 3a7a4 (OT TpeOOBaHUS K YCIOBUIO U OT
yCJI0BUsI K TpeOOBaHUIO);

®  MOJe/MpOBaTh PACCY’K/EeHHs TIPY TIOMCKe pellleHust 3a/lau C TIOMOLL[bI0 Tpad-CXeMbl;

®  BbI/IeJIATH ITAllbl PELIeHNs 3aiauk U Co/lepKaHue KaK/[0ro ITara;

®  yMeTh BbIOMpaTh ONTHUMa/bHBI METOJ pellleHus 3aZilaud M 0CO3HaBaTb BHIOOD MeTO/[a,
paccMaTpyBaTh Pa3IMuUHbIe METO/bI, HAXOAWUTH Pa3Hble PeIIeHHs 3ajaur, eC/I BO3MOXKHO;

®  aHa/AM3UPOBATH 3aTPYAHEHUs MPH pelleHuH 3a/ay;

®  BBLINOJIHATH Pa3IMyHbIe TIPeoOpa30BaHUs MPeJIOKEHHO!W 3a/jaud, KOHCTPYUPOBaTh HOBBIE
3a/lauM U3 JJaHHOM, B TOM Uucyie oOpaTHbIe;

®  YHTepNpeTHUPOBATh BBIYUC/IWTE/bHbIE pe3y/bTaThbl B 3ajaue, MCC/Ie0BATh TIOTyUYeHHOe
pelilieHUe 3a/lauy;
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®  aHa/MM3WPOBaTh BCEBO3MOJKHbIE CHTYallMM B3aMMHOTO PacIiO/IOXKeHHUs! ABYX OOBEKTOB M
V3MeHeHHe UX XapaKTepUCTHK NP COBMECTHOM JBW)KEHHU (CKODOCTb, BpeMs, PacCTOSIHUE) TIpU
pellleHNMM 3aZiad Ha [BIDKEHWe J/IByX OOBEKTOB KaK B OJHOM, TaK W B TIPOTHBOIOIOXKHBIX
HarpaB/IeHUsIX;

®  HCCaeoBaTh BCEBO3MOXKHbIe CUTyalldM TPU pelleHWd 3ajad Ha [BW)KEeHUe II0 pekKe,
paccMaTpuBaTh pa3Hble CUCTeMbI OTCUETa;

®  pemath pa3HOOOpa3HbIe 33/1aUM «Ha YaCTH»,

® pemaTh U 000CHOBBIBATb CBOE pellleHHe 3a/au (BbiAeIsITh MaTeMaTUYecKyt0 OCHOBY) Ha
HaXO0yK/IeHWe YacTy YMC/ia ¥ YMC/Ia 110 er0 YaCTH Ha OCHOBE KOHKPETHOTO CMbIC/Ia pobu;

® 0CO3HAaBaTb U OOBSCHATH WEHTUYHOCTh 3a/lad pas3HbIX TUIIOB, CBS3BIBAIOIIUX TPHU
Be/IMUMHBI (Ha paboTy, Ha TOKYIIKM, Ha ABIKEeHHe).BbIAE/ATh 3TH BeJMUMHBI U OTHOIIEHUS] MeXY
HUMM, TIPUMEHSITb UX TIPU PellieHnH 3a/layu, KOHCTPYHUPOBaTh COOCTBeHHbIE 3a/lay YKa3aHHbBIX TUTIOB;

®  B/aJeTb OCHOBHBIMM METOJAMU pelleHUs 3a/jau Ha CMeCH, CI/IaBbl, KOHLIEHTPaL[1K;

® pemiaTh 33/lauyd Ha TIPOLIEHThl, B TOM UHCJIe, CJIOXKHbIe TIPOLIEHThl C 00OCHOBaHHEM,
WCTIO/B3Ys Pa3Hble CIIOCOObI;

®  pemiaTth JIOTUUeCKHe 3a/lauyd pa3HbIMHM criocobamu, B TOM umciie, C AByMsi OJ0KaMu U C
TpeMsi 6JI0KaMH JaHHBIX C TIOMOII[BIO Ta0/IHL;

® pemiath 3a/la4d MO0 KOMOMHATOpHKE W TeOpUH BEPOSITHOCTeH Ha OCHOBe MCII0/Ib30BaHMUs
M3yUYeHHBIX METO/IOB Y 0OOCHOBBIBAThH PELIeHHE;

®  pellaTh HEC/IOXKHBIE 33/lauM 110 MaTeMaTUYeCKOU CTaTUCTUKE;

® OBJ3/leTh OCHOBHBIMM METOJAMU PpeLIeHHs] CHOKeTHBIX 337lau: apu(pMeTHUeCKHH,
anrebpanyeckuii, mepeboOp BapUaHTOB, TeOMeTpUUECKU, rpaduuecKnii, MPUMeHsITh UX B HOBBIX 10
CPaBHEHUIO C U3yUeHHbIMHU CUTYaLUsIX.

B noBcejHeBHO# )XU3HHU M NPU U3YUE€HHUH [[PYTHX NIPeAMETOB:

®  BbIJeNATh MPHU pellleHUH 3aJau XapakTepUCTHKUA paccMaTpuBaeMoOil B 3ajjaue CUTYallWH,
OT/IMYHbIE OT peajibHbIX (Te, OT KOTOPBIX abCTparupoBaaych), KOHCTPYUPOBATb HOBbIE CUTYaLlUU C
yU6TOM 3TUX XapaKTepPUCTHK, B YAaCTHOCTH, TNPY pelleHUM 3aJau Ha KOHLIeHTpal{, YUYUThIBAThb
MJIOTHOCTD BeLeCTBa;

® pemiaTh M KOHCTPYMPOBAaTh 3a/laud Ha OCHOBE pAacCMOTPEHMs peasibHbIX CUTYyal[ui, B
KOTODBIX He TpeOyeTCsi TOUHBIN BLIUMC/IMTE/IbHBIN pPe3y/bTaT;

®  pemiaTh 33/lauM Ha /IBWKeHUe 110 peKe, pacCMaTpuBasi pasHble CUCTEMbI OTCUeTa

I'eomeTrpuueckue purypsl.

*  OnepupoBaTh NOHATUSMU FeOMeTPUUeCKUX (Uryp;

®  U3BJeKaTb, MHTEPIIPeTHPOBaTh U TpeoOpa30oBbIBaTb WHGPOPMALIMI0 O TeOMeTpHUUeCKHX
¢burypax, pe/iCTaB/eHHY0 Ha yepTexax;

®*  [IpUMEHATb reoMeTpyUuecKre (akThl /ISl pelleHys 3a/a4d, B TOM YMC/ie, ITpe/rnoararnmx
HEeCKOJ/IbKO 111aroB pelleHMs;

*  (opmynMpoBaTh B MPOCTEHIIMX CIyYassX CBOMCTBA U NPU3HAKHU (UTYD;

®  /l0Ka3bIBaTb reOMeTpUUECKUe YTBepPKeHHUs

® BjafleTb CTAHJAPTHOM  KjaccupuKalyeld TIJIOCKUX  @QuUryp (TpeyrojbHUKOB W
YeTbIPEXYT0/IbHUKOB).

B noBcejHeBHO# )XM3HHU M NPU U3YUYE€HHUH [[PYTHX NIPeAMETOB:

®  1CII0/1b30BaTh CBOWCTBA reOMETPUUeCKHX (GUTyp [/ pelleHHsl 3ajay IPakTUYeCcKoro
XapakTepa U 3a/lay U3 CMe>XHbIX JUCLIUILIMH

OTHo1IEeHH .

e OmnepupoBaTh TOHATUSIMM: paBeHCTBO  ¢Uryp, paBHble (UTYpbl, PaBEHCTBO
TPeyTroJIbHUKOB, TapasilelbHOCTb NPSMBIX, MepreHUKY/IIPHOCTb NPSMBIX, YIJIbl MEXY MPSIMbIMH,
reprieH/IMKy/isp, HaK/JOHHasl, TpoeKUus, TMoAobue ¢uryp, mogo0Hble QUrypsl, TM0700HbIE
TPeyTroJIbHUKH;

* npuMeHATb Teopemy QPasieca U TeopeMy O MpPOINOPLIMOHA/BHBIX OTpe3Kax IMPHU pelleHrur
3ajiau;

®  XapaKTepu30BaTh B3aMMHOE pPacro/ioyKeHHe MPSIMOM U OKPY>KHOCTH, /IBYX OKPY’>KHOCTEH.
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B noBcejHeBHOI )XHU3HH M NIPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  1CII0/Ib30BaTh OTHOILIEHKS JJ1s pellleHus 3a/ja4, BO3HMKAIOIIMX B peabHOM XKU3HU

M3MepeHus ¥ BIYUC/IEHUS.

e OnepupoBaTb TIpe/CTaB/eHUSIMA O JJIMHe, TUIOMIAAW, O0O0BEMe Kak BelMUMHAMHU.
[TpumeHsITH OpMYyJIBI TUIOL[AfM, 0OBEMA MPU pellleHnH MHOTOILIAroBbIX 33/iayu, B KOTOPBIX He BCe
JlaHHbIe TIpe/iCTaB/IeHbl SIBHO, a TPeOYIOT BBIUMC/IEHNH, OTlepUpOBaTh OoJiee MIMPOKUM KOTUYeCTBOM
¢dbopmyn AnvHEL, TUTOIIAAH, 00bEMa, BEIUMC/ISITH XapaKTepPUCTUKYA KOMOMHAMK ¢uryp (OKpy>KHOCTelH
¥ MHOTOYT'0JIbHUKOB) BBIUMC/ISTh PaCCTOSHUSL MeXJy (Urypamu, MpUMeHsITb TPUTOHOMeTpUUecKue
¢dopmyniel A1 BBIUMC/IEHWH B 0OoJiee CIOXKHBIX CIydasiX, TPOBOJUTb BBIUMC/IEHUS Ha OCHOBE
PaBHOBEJIMKOCTU U PaBHOCOCTAB/IEHHOCTH;

®  TIPOBOJWTH MPOCThIE BBIUMC/IEHUS] HA OOBEMHBIX Tesax;

* ¢opmynMpoBaTh MpOCTeHIlMe 3a/jladd Ha BbIYMC/IEHWe [JIUH, TUioliajiell U 00BEMOB U
peliaTh HX.

B noBcegHeBHOM )XM3HM U NIPH U3YUYEeHHNH APYTHX NPeMeTOB:

®  [IPOBOJUTH BBIUMC/IEHUS HA MECTHOCTH;

® [puMeHATb (OPMY/bl TIPU BBIUMC/IEHUSAX B CMEXHBIX Y4eOHBIX TIpeAMeTax, B
OKPY’Karolllel 1elCTBUTE/IbHOCTH

ITocTpoenus.

*  1306paxats reoMeTprueckre (GUrypbl 10 TeEKCTOBOMY ¥ CHIMBOJILHOMY OITHMCAHHIO;

*  B0OOJHO OTepHUpOBaTh UePTEXHBIMA UHCTPYMEHTaMHU B HEC/IOXKHBIX C/Tyuasix,

®  BBINOJHATH TOCTPOEHUS] TPEYroJIbHUKOB, MPUMEHSITh OT[e/IbHble MeTO/bl IOCTPOEHUM
LIMPKYJIEM U JIMHEMKOUN U NPOBOJUTH MPOCTEMIIINe UCC/e/I0BaHuUs YUC/Ia pelleHnl;

* u300paXkaTe THUIIOBBIE TJIOCKHe (UTyphl U OObEMHbIe Tesa C TTOMOLIBIO TPOCTEHIINX
KOMITbIOTEPHBIX UHCTPYMEHTOB.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  BBINOJIHATH MPOCTeMIIIe TOCTPOeHUs HA MeCTHOCTH, HeoOX0/IMMbIe B peasibHOU YKU3HU;

®  OIleHMBATh pa3Mephl pearbHbIX 00bEKTOB OKPY)KAIOIero Mupa

IIpeoGpa3oBaHus.

e  OrnepupoBarh TOHSATHEM [BIKEHUsI U Tpeobpa3oBaHusl 1MO00Ms, B/aleTb TPHEMaMU
MOCTPOeHUsT (QUIYp C WCII0/Ib30BaHUEM [BW)KeHUM U TpeoOpa3oBaHui T10/j00usi, TIPUMEHSTh
MOJIlyueHHble 3HaHUSI U OMNBIT TOCTPOEHWM B CMEXHBIX IIpeMeTax M B peasbHbIX CUTyaLUsiX
OKpY>Karolllero Mupa;

e crpoutb ¢urypy, TmOJ00OHYIO [aHHOW, TIOMb30BaThbCSl CBOWCTBAMHU TMOAOOUS  [Is
000CHOBaHMsI CBOWCTB (UTyp;

® TIpUMEHSTb CBOWCTBA [BWD)KEHUH [I/Is TIPOBE/IEHUS] MPOCTEMIMX 00OCHOBAHWIN CBOWCTB
uryp.

B noBcejHeBHOI )XHU3HH M NPU U3YUeHHUH [IPYTHX NIPeAMeTOB:

®  [IpUMeHSTh CBOWCTBA /IBW)KEHUH U MPUMEHSITh 110/i001e /17151 TOCTPOeHUM U BhIUMC/IeHUH

BeKTopbI M1 KOOPAMHATHI HAa IVIOCKOCTH.

¢  OnepupoBaTh MOHATUSIMU BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, MPOU3Be/ieHHe BeKTOpa Ha
YKC/I0, YTOJ1 MeX/y BeKTOpaMH, CKalspHOoe Mpov3Be/ileHre BeKTOPOB, KOOPJMHAThl Ha TJIOCKOCTH,
KOOp/JMHAThI BEKTOPa;

®  BBINOJHATH JIEHCTBUS HaJ, BeKTOpaMH (C/I0)KeHWe, BblUMTaHHe, YMHO)KEHHe Ha UMC/Io),
BBIUUC/ISITh CKaJISIPHOE MPOW3Be/leHre, ONpeie/iaTh B POCTEHIINX CIyvyasiX Yroj MeXAy BeKTOpamH,
BBITO/IHATE Pa3/io)keHWe BeKTOpa Ha COCTaB/IsIoIIMe, MPUMEHATh IMOoJyueHHble 3HaHUS B (DU3MKe,
T0J1b30BaThCsl (POPMYJION BBIYMC/IEHUS] PAaCCTOSIHUSI MEX/y TOUKAMU I0 M3BECTHBIM KOOpJWHATaM,
WCT0/b30BaTh YpaBHeHUs1 GUTyp /1/1s1 pellieHus 3a/ay;

®  [IpUMEHSATb BEKTOPbI U KOOPAUHATHI /sl pelleHNsi TeOMeTPUYeCKUX 3a/iau Ha BbIYMC/IEHUE
JJIVH, YTJIOB.

B noBcegHeBHOM )XM3HM U NIPH M3YUYEeHHUH APYTHX NPeMeTOB:

®  JCI0/Ib30BaTh IIOHSTMSI BEKTOPOB W KOOpAMHAT [/l pellleHus 3aZau 1o (usvKe,
reorpauu U IpyruM yuebHbIM rIpeMeTam
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NcTopus maTeMaTHUKH.

e  XapakTepus3oBaTb BKJIaJ, BbIJAIOLIUXCS MaTeMaTMKOB B pa3BUTHE MaTeMaTUKU U WHBIX
Hay4HbIX 00/1acTel;

® [IOHMMAaTh POJIb MaTeMaTUKU B pa3BUTUU Poccun

MeTto bl MaTeMaTHUKMH.

* Jcnosb30BaTh OCHOBHble MeTOAbl JlOKa3aTe/bCTBa, IIPOBOJAWUTH [l0Ka3aTeJbCTBO U
BBITIOJIHATE OIPOBep)KeHUe;

® [IpUMeHATb OCHOBHBIE METO/bI PellleHHs MaTeMaTUueCKuX 3azay;

® Ha OCHOBE MareMaTHMYeCKUX 3aKOHOMEpPHOCTel B IpPUPOJe, XapaKTepu30BaTb 3CTETUKY
OKpY>KaloIllero MyMpa U rpouv3Be/leHHi UCKYCCTBa;

® [IpUMeHATb MNPOCTeHIINe NpPOrpaMMHble CpeCTBA U 3/IeKTPOHHO-KOMMYHHUKAL|MOHHBIE
CUCTeMBI [IPY pellleHUU MaTeMaTU4eCKuX 3a7au

CopeprkaHue Kypca MaTeMaTHKH 5-9 K/1acCoB.
ApudmeTuka

HartypanbHble unciia

Psap HaTypasbHbIX uKcest. [lecaTUUHas 3aMuch HaTypaibHbIX yncesn. OKpyryieHue HaTypabHbIX
YyuCerl.

KoopaunatHsiii nyu.

CpaBHeHMe HaTypaibHbIX uMces. Clio)KeHHe M BblUMTaHUe HaTypasbHbIX uucen. CBOMCTBa
CJI0KeHUH.

YMHOXeHue U JlefleHWe HaTypasibHbIX urcen. CBOMCTBA yMHOKeHUs. [lesileHHe C OCTaTKOM.
CrerneHb unc/ia ¢ HaTypasbHBIM [1I0Ka3aTesIeM.

Henuteny u KpaTHble HaTypasbHOTO uMciaa. Haubosnbimii obumii genmurtens. HavmeHbliee
o6miee kpatHoe. [Tpu3HaKy e TMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTble 1 cocTaBHble unciia. PasnoskeHre unces Ha POCTble MHOXKUTEIIHN.

PerieHrie TeKCTOBBIX 3aZiau apu)MeTHIeCKUMH CTIOCOOaMH.

JIpoou
OObIKHOBeHHBIe /IpoOu. OcCHOBHOe CBOMCTBO Apobu.  HaxoxkzaeHue [gpobu OT uwMc/a.

Haxox/jeHre 4rcsia 1o 3HaueHHo ero Apobu. [IpaBuibHBIe U HerpaBwWibHBIE ApoOU. CMellaHHbIe
yucsa.

CpaBHeHHe OOBIKHOBEHHBIX [p0o0eii M CMelllaHHBIX uuces. ApudMeTHUecKue AeUCTBUS C
0OBIKHOBEHHBIMU /IDOOSIMU U CMEIIIaHHBIMH YUCTaMH.

Hecsituunble pobu. CpaBHeHWe W OKpYyIJIeHHe [eCATHUHbIX [pobeit. Apudmernueckue
JEeUCTBUS C JeCATUUHBIMU ApoOsiMd. [IpUKWAKM pe3y/bTaTOB BBIUMCIEHWN. [IpejcTaBieHue
JIeCITUYHOM Jpobu B BUZe OOBIKHOBEHHOW ApoOM U OOBIKHOBEHHOW B BW/Ee JEeCATHYHOM.
BeckoHeuHble TIEPUOUYECKHE [leCSITHUHBbIe ApoOu. [lecsiTuuHOe NPHUOIKeHHe OObLIKHOBEHHOU
Zpoowu.

OrtHotieHre. TIpoljeHTHOe OTHOIIIEHWe /IByX umces. [lesleHue uuc/ia B JAHHOM OTHOILIEHHUH.
Macirab.

[Mporoprms. OCHOBHOe CBOMCTBO Tmporopuuu. IIpsiMas ¥ oOpaTHasi MPOIOPLIMOHA/IBHbBIE
3aBUCHMOCTH.

I[MpoueHTsl. Haxox/jeHre MpoLieHTOB OT urc/ia. HaxoyieHre urcia 1o ero rnporeHTaM.

PerreHre TeKCTOBBIX 3afiau apuMeTHUeCKUMH CIIOCOOaMHU.
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PanuoHaibHbIE YHC/Ia

[TonoxxuresnbHbIe, OTPULIATE/IbHBIE YKC/Ia U Yuciio 0.

[IpotrBoNIOIOXKHLIE yrc/ia. Moy b YhCIa.

Lenble uucna. PaunoHanbHble ynciaa. CpaBHeHME palMOHabHBIX 4yucen. Apudmernueckre
JIleVICTBUS C paljiOHa/IbHBIMU uKc/iaMu. CBOMCTBA C/I0’KE@HUSI U YMHOKEHUS PallOHA/IbHBIX YHUCeT.

KoopavnatHas npsimass. KoopauHaTHast 1710CKOCTb.

BemuuuHbl. 3aBHCUMOCTH MEXAY Be/IMUMHAMU

EfvHUIIBI 17TWHBL, TUTOAAN, 00beMa, MacChl, BpeMeHH, CKOPOCTH.

[TprMepsl 3aBUCMMOCTeN MeX/y BeluurMHamu. [IpescTaBieHye 3aBUCUMOCTeN B BUZie (pOpMY.JI.
Boruriciienusi o ¢opmMysiam.

YucnoBple U OyKBeHHbIE BHIPA)KeHHs. Y pPaBHeHUs

UncnoBble BbIpakeHHWs. 3HaYeHWe UYMCI0BOTO BblpakeHMs. I1OpsSZOK AeWCTBUM B UYMC/IOBBIX
BbIpaXeHUsiX. bykBeHHble BbIpa)keHusi. Packpeitue cko6ok. ITofoOHbIe craraemble, TpuBefjeHUe
MOA00HBIX cr1araeMbix. @oOpmybI.

YpaBHenust. KopeHb ypaBHeHMs. OCHOBHbIE CBOMCTBA ypaBHeHHH. PellleHre TeKCTOBBIX 3a/ay
C TIOMOLLBIO0 YPaBHEHUH.

O/ieMeHTHI CTaTHCTUKH, BeposATHOCTH. KoMOuHaTOpHBIE 3aaun

I[TpescTaBneHye JaHHBIX B BU7le Ta0/HULI, KPYTOBBIX M CTOIOUATHIX AUarpaMm, rpaukoB.

Cpepanee apudmetnyeckoe. CpeiHee 3HaueHUe Be/TMUUHBI.

CnyuaifHoe coObITHe. [JocTOBepHOe W HEBO3MOKHOe COOBbITHS. BeposiTHOCTH CydaitHOro
cobObiTHs. PerleHne KOMOMHATOPHBIX 3a/jau.

FEOMETpI/I'-IECKI/IE q)ﬂf‘ypbl. I/I3MEPEHI/IH reoMeTpuyeCKux BeJ;IMUUH

Otpesok. IlocTpoeHue oTpeska. [lgvHa oTpe3ka, J0oMaHOW. VI3MepeHue [JIMHBI OTpe3Ka,
NIOCTPOEHHe OTpe3Ka 3a/laHHOU uHbL. [lepumeTp MHOroyrossHuka. Ilnockocts. [Ipsmas. Jlyu.

Yron. Bupgpel yrnos. I'pagycHas mepa yruza. F3smepeHue U IOCTpOeHUe YIVIOB C IIOMOLLBEO
TPaHCIIOPTHPA.

[IpssimoyronbHUK. KBagpat. TpeyrosnbsHUK. Buzbl TpeyrosibHUKOB. OKPY>KHOCTb U KpyT. [1vuHa
OKpY’KHOCTH. Hucso .

PaBeHctBO Quryp. Ilondatve u cBoiicTBa momjaau. Ilnomaae npssMoOyro/ibHUMKAa KM KBajpara.
[Tnowazas kpyra. OCb CUMMeTpPUM (PUTYPBI.

HarnsigHele  mpejcTaBieHHsi O TPOCTPAHCTBEHHBIX  (urypax:  MpsIMOYTOJIbHBIN
napannenenunes, Ky0, Tmupamuja, IWIMHAP, KOHYC, Iap, cdepa. IIpumepbl pa3BepToOK
MHOTOTDaHHUKOB, LWIMH/PA, KOHyca. [ToHaTHe u cBoiictBa oObema. OOBEM TMpPSIMOYTOJBHOTO
Triapasiiesnenuresa 1 Kyoa.

B3aumHoe pacrionoxkeHve [ByX MpsMbIX. I[leprnieHgukyssipHble mpsiMble. IlapasienbHble
TpsiMbIe.

OceBas U LieHTpa/lbHasi CAUMMeTPHH.

MareMaTHKa B HCTOPUYIECKOM PA3BUTHHU

PuMckass cucrema cuucieHusi. [1o3UIIMOHHBIE CHUCTeMbl cuncieHds. OO6o3HaueHue 1Ubp B
HpeBueii Pycu. CrapuHHble Mepbl AMHBL. BBefeHre MeTpa Kak eQUHULIbI JJIMHBL. MeTpuueckas
cuctema mep B Poccum, B EBporie. Victopusi hopMHpoBaHUSI MaTeMaTHUeCKUX CUMBOJIOB. [Ipobu B
BaBunone, Erunre, Pume, Ha Pycu. OTKpbITHE /IeCITUUHBIX Apobeit. MUp MpoCThiX uuces. 30710Toe
ceuenure. Uucso Hysb. [losBeHre OTpULIaTe/IbHBIX YMCe.
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Anrebpa
Anredpanyeckue BbIPpa)KeHUs

BykBeHHbIEBBIDa)KEHUS (BbIDA)KEHUSI C TepeMeHHbIMH). UHC/IoBoe 3HaueHWe OYKBEHHOTO
BbIpaKeHUs. [lonycTUMble 3HaueHWs TepeMeHHBbIX, BXOASIMX B ajrebpanueckue BbIpaXKeHUs.
[TogcTaHOBKa BBIDA)KEHWM BMECTO TIepeMeHHBbIX. PaBeHCTBO OYKBEHHBIX BbIpa’keHWM. ToXecTBo,
Jl0Ka3aTeIbCTBO TOXKAeCTB. IIpeobpa3oBaHue BhIpaKEHHUH.

CpoiicTBa CTermeHeM C 1I[e/IbIM II0Ka3arejneM. Muorounensl. CrioXkeHue, BBbIUMTaHHE,
YMHOK€HWe MHOroueHOB. PopMysbl COKpAILLleHHOTO YMHOKEeHMs: KBaJpaT CyMMbI KBajpaT
pa3HOCTH, KyO CyMMbI U KyO pa3sHocTH. PopMyria pa3HOCTH KBaZpaToB, OPMYJibI CyMMbI KyOOB U
pa3HoOCTH Ky0OoB. Pa3jio)keHue MHOTOU/leHa Ha MHOXHWTeNMU. KBazpaTHbIM TpexuieH. BrleneHue
TOJIHOTO KBajipaTa B KBaJ[paTHOM TpexusieHe. Teopema Bueta. Pa3noxkeHre KBaZ|paTHOTO TpexujieHa
Ha JMHEelHble MHOXXWUTeMU. MHOrousieHbl C O/HOM TepemeHHOU. CrerneHb MHorousaeHa. KopeHb
MHOrOUJ/IeHa.

Anrebpanueckas 1po0b. CokpairieHre pobeid. leficTBUs C anrebpanyecKUMH ApoOsMH.

ParyioHasibHbIe BbIpDaKeHUss W WX TipeoOpa3oBaHus. CBOMCTBa KBafIpaTHBIX KOpDHeM W WX
TprYMeHeHre B BBIUMTaHHUSX.

YPaBHEHI/IH U HEPABEHCTBA

YpaBHeHue c ogHoM nepeMeHHOW. KopeHb ypaBHeHus. JIuHeiiHoe ypaBHeHue. KBazpaTHoe
ypaBHeHUe, (opMysia KOpDHel KBaZlpaTHOTO ypaBHeHMs. PellleHWe palMOHa/lbHBIX YpaBHEHMM.
[TprMepsl pelleHUs] YypaBHEHUM BBICIIMX CTeleHel: MeTO/bl 3aMeHbl NepeMeHHOM, pa3/ioKeHre Ha
MHOKUTEJIH.

YpaBHeHue C IByMsl lepeMeHHbIMY; pelieHre cucteMbl. CrcTema JBYX JIMHEUHBIX YpaBHEHUMN
C AByMsl TilepeMeHHBIMU; peIlleHHe IO/CTAHOBKOM W anreOpanuecKuM C/I0)KeHHeM. YpaBHeHue C
HECKOJIbKUMM TlepeMeHHbIMU. [IpuMepbl pellleHUs HelWHeNHbIX cucTeM. [IpyMepbl pellieHuUst
yPaBHEHUH B LieJIbIX YMC/Iax.

HepaBeHcTBO c 0/iHOI nepeMeHHOM. PelleHrie HepaBeHCTBa. JIMHeliHble HEpaBeHCTBA C O/IHOM
repeMeHHOM U uXx cucrembl. KBazipaTHble HepaBeHCTBA. [Iprmeps! pelieHust ApoOHO-paLOHATBHBIX
HEepaBeHCTB.

UucioBble HepaBeHCTBA M WX CBOMCTBa. []0Ka3aTesbCTBO YMC/IOBBIX U anrebpanveckux
HEepaBeHCTB.

[Tepexof OT croBecHOW ()OPMY/TUPOBKH COOTHOLIIEHUI MEXY BeJIMUMHAMU K aarebpandyecKoi.
PerrieHre TeKCTOBBIX 3aZiau ajrebpanyeckrM CIIoco00M.

YucioBbie nmoc/jieA0BaTe/ibHOCTH

[ToHsTHE TIOC/TEOBaTeILHOCTA. ApudMeTHUecKass U reoMeTprudeckasi Tiporpeccuu. ®opmyiib
obrmiero useHa apuMeTHUYeCKOWM W TeOMeTPUYeCKOH TPOrpeccuid, CyMMbI Te€PBBIX HECKOTbKHX
YJIeHOB apu(MeTHUeCKOU U TeOMeTPUUeCKOU MpOrpecCuil.

Cro>XHbIe TIPOLIEHTHI.

UucnoBbie PyHKIMU

[Monsitve ¢ynxkuyu. Obnacte onpenenennss GyHkmU. Criocobwl 3azanust GyHKIpH. ['paduk
¢byHKUMH, Bo3pacTaHue W yObiBaHWe (DyHKLMM, Haubosiblllee W HavMeHblllee 3HaueHusi (YHKLWY,
HYJIM (PYHKLMH, TPOMEXKYTKU 3HaKOMOCTOSIHCTBA. YTeHe rpadMKOB (PyHKLMI.

@OyHKIMM, OMMCHIBAIOLMe TIPSIMYI0 M OOpaTHYH TPOMOPLIMOHANBbHYH 3aBUCUMOCTH, WX
rpaduku. JInHeiHas QyHKIUs, ee rpaduK, TeOMeTPUUeCKHid CMbICa Ko3hdurmenToB. 'unepbora.
KBagpatuuHasi ¢pyHKLus, ee rpaduk, mapabosa. KooparHaThl BepiIMHbI 1Tapabosibl, 0Cb CUMMEeTPUH.
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CrenieHHble (DYHKL[MM C HaTypaJbHbIM IOKasaTesneM, uxX rpa¢uku. I'paguku ¢yHKLMI: KOpeHb
KBa/[paTHbIN, KOpeHb KyOuueckuid, Mofysb. Vcriosb3oBaHve rpadukoB (yHKIMIA [/ pelleHus
YPaBHEHU! U CUCTEM.

[Mpumepsl rpadyyecKUx 3aBUCUMOCTeH, OTpaXkaloLMX peasbHbIe TPOLeCcChl: KosjebaHue,
TOKa3aTe/bHbIN POCT; UMC/I0BbIe (YHKLIMH, ONMUChIBAIOLLMe 3TH MPOLIeCCHI.

[TapannenbHbIi IepeHOC rpaduKa B0JIb 0Cel KOOPAUHAT ¥ CUMMETPHSI OTHOCUTETbHO OCeM.

KoopauHaTtsl

V300pakeHre urcen TOUKaMH KOODPJWHATHOH TMpsiMOi. ['eoMeTpuuecKdid CMBIC/TT MOZY/IS
yncsa. YucioBble MPOMEXYTKU: MHTepBas, OTPe3oK, Jyu. dopMmysa pacCTOsHUS MeXAY TOUKaMu
KOOD/IMHAaTHOM TIPSIMOIA.

[exapToBbI KOOPAWHATHI Ha TJIOCKOCTH; KOOPAWHATHI ToukKu. Koop/ivHaThl cepe/iiHbI OTpe3Ka.
dopMysia pacCTOSTHUSI MeXAy [JBYMs TOYKaMM IIJIOCKOCTH. YpaBHeHHe TIpSIMOM, YIJIOBOM
K03 dULIMeHT MpsIMO, YC/I0BUe Tapasuie/lbHOCTH MPSIMbIX. YpaBHEHUE OKPY)KHOCTH C L[EHTPOM B
Hayvasle KOOpAWHAT U B /000 3alaHHOM TOUKe.

I'padrueckast UHTepHpeTalUsi YpaBHEHU C [ByMsi rlepeMeHHbIMU U UX CHUCTeM, HePaBeHCTB C
JIBYMsI TilepeMeHHBIMU U UX CUCTEM.

I'eomeTpus
IIpocTeiiinne reomerpuyeckue (purypnbl

Touka, npsmMas. Otpes3ok, ayd. Yron. Buger yrios. CmexHble U BepTUKa/bHble YIVIBL
buccekrpuca yria.

[Tepecekaromecss W TnapajulesibHbele InpsMble. IleprneHguky/spHbele mnpsmbele. [IpusHaku
rapasiieJibHOCTA TpsiMbIXx. CBOMCTBa mapasulenbHbIX MNpsMbIX. [lepnieHJUKy/nssp M Hak/JIOHHasg K
TIPSIMOIA.

MHOroyro/jibHUKH

TpeyrosbHUKU. Bupabl TpeyronbHUKOB. MeauaHa, OWCCEKTpHCa, BBICOTA, CPeJHSISI JIAHUS
TpeyrojibHUKa. [IpU3HaKyW paBeHCTBA TPeyrofbHUKOB. CBOWCTBA M TIPU3HAKHW PaBHOOEIPEHHOTO
TpeyronbHUKa. CepeJMHHbBIN MepreHAuKY/sp oTpe3ka. Cymma yIyioB TpeyrojbHUKa. BHelHue yriibl
TpeyrojbHUuKa. HepaBeHCTBO TpeyrosibHUKa. (COOTHOLIEHUSI MeXAYy CTOPOHaMUA U yIJIaMH
TpeyroyibHUKa. TeopeMa [Tudaropa.

[Togo6HBIe TpeyronbHUKY. [IpHU3HaKu MoA00Us TPeyro/JbHUKOB. TOUKY repeceueHus Me/ivaH,
OUCCeKTpUC, BBICOT TPEYrojbHUKA, CepefuHHBIX TIepreHJUKY/ISPOB CTOPOH TPeyroJbHHUKA.
CBOUMCTBO OMCCEKTpPUCHI TpeyrojbHUKA. Teopema @aneca. MeTpuueckue COOTHOIIIEHHSI B
MPSIMOYTOJIBHOM ~ TpeyrosibHuKe. CHHYC, KOCHHYC, TaHIeHC, KOTaH[eHC OCTpOro yrja
MPSAMOYTOJIBHOTO TpeyrosbHUKa U yriioB oT 0 mo 180. dopmyJibl, CBsi3bIBarOLe CUHYC, KOCHHYC,
TaHr'eHC, KOTaHT'eHC OJJHOT0 U TOTrO0 »Ke yrja. PelieHre TpeyroibHUKOB. TeopemMa CUHYCOB U TeopeMa
KOCHHYCOB.

UYetblpéxyrosbHukd. [lapannenorpamm. CBolcTBa Y TNPU3HAKM  [apasjiesiorpamma.
[TpssMOyTONBbHUK, pOMO, KBaZipaT, UX CBOWCTBA U Mpu3HakW. Tparteius. CpegHss TMHUS Tpareviy 1
eé CBONCTBa.

MHOroyrossHUKM. BeilyKiible MHOTOYTOJIbHUKKA. CyMMa YIJIOB BBIITYKJ/IOTO MHOTOYTOJIbHUKA.
[IpaBU/IbHBIE MHOTOYTOJIbHUKHY.

OKpy>XHOCTB M Kpyr. 'eoMeTpUyecKkue nocTrpoeHus

OKpY’>KHOCTb U Kpyr. D/eMeHTbl OKPY>XHOCTH W Kpyra. LleHTpasibHble M BIMCaHHbIE YTJIbI.

24



KacarenbHasg K OKpY)KHOCTM U eé CBOWCTBAa. B3avMHOe pacmnosio)keHWe MpsSIMOM Y OKPY’KHOCTH.
OrnvcaHHasgs W BIOMCAHHAas  OKPY)XHOCTM  TpeyrojbHUKa. BrivcaHHble W OIMCaHHbIe
YeThIPEXYTOJIbHUKH, UX CBOWCTBA U MPU3HAKW. BrivcaHHbIe ¥ OMMCaHHbIE MHOTOYTOJIbHUKHU.

I'eomerpuueckoe mecto Touek (I'MT). CepeauHHbIN TeprieHAUKY/ISIP OTpe3Ka U OuccekTpuca
yrya Kak 'MT.

['eomeTpriyeckue MOCTPOEHUSI LIMPKYyJeM U JUHeWKOoW. OCHOBHbIe 3a/jaud Ha IOCTPOEHUeE:
[IOCTPOEHYeE yIJia, PABHOI'O JAHHOMY, [TIOCTPOEHHUe CepeJMHHOr0 MeprieHrKyJispa JaHHOro0 OTpe3kKa,
MOCTPOEHHe TPSIMOM, MPOXOJSALLEN Yepe3 [JaHHYI0 TOUYKY M IepreHJUKYJ/SPHOW JJaHHOW MpsSIMOM,
MOCTPOeHWe OUCCEKTPUCHI AAHHOTO yria. IloCcTpoeHWe TpeyrosibHUKA T0 3a/laHHBIM 3jIeMeHTaM.
Meton I'MT B 3ajauax Ha TIOCTpOEHMe.

I/I3MepeHne reoMeTpu4eCKHux BeJIMUUH

[nvHa otpe3ka. PaccTossHWe MexAy [AByMsI TOUYKamH. PaccTosiHMe OT TOYKM [0 TPSIMOM.
PaccrosHue Mexzy rapasiiesibHbIMU MPSMbIMHU.

[TepuMeTp MHOrOYr0JIbHUKA.

JnHa OKpY)XHOCTHU. [J/iMHa Ayrv OKPYKHOCTH.

I'papgycHas mepa yrza. BenruvHa BcaHHOro yria.

[MonsaTus TIOIIAAM MHOTrOyrosbHUKa. PaBHOBenukue @urypbl. HaxokgeHue riioiaau
KBa/ipara, rpsiMOyTro/IbHUKA, TlapasljiesiorpaMmma, Tpeyro/ibHYKa, TpareLyy.

[MousiTHe mnomaay kpyra. Ilnomiaaes cekropa. OTHOLIEHKe TUIOaZel ToJ00HBIX GUTyP.

JlekapToBble KOOpUHATHI HA MJIOCKOCTH

dopmysa pacCTOsIHUSL MeXAy ABYyMs Toukamu. KoopauHate! cepefjvHbI OTpe3Ka. YpaBHeHUe
¢burypsl. YpaBHeHUs1 OKPY>KHOCTH M MPSIMOM. YT/I0BOW KO3 (ULIMEeHT NpsSIMOiA.

BekTopsnl

[Tonsatue BekTOopa. Moaynb (a/vHa) BekTOopa. PaBHble BeKTOphl. KosivHeapHble BEKTOPHI.
KoopauHatel BekTOpa. CriokeHHWe M BbIUMTaHWE BEKTOPOB. YMHO)XeHHEe BeKTOpa Ha UHC/IO.
CkansipHOe TIpor3Be/ieHre BeKTOpoB. KocuHyc yria Mexay JAByMsi BEKTOPaMH.

I'eomeTpHuyeckue npeodpa3oBaHus

[TonsiTve o mipeobpa3oBanu ¢urypsl. [IBwkenve ¢urypsl. Bugsl aBwKeHUsiGUTypbI:
TrapaJiie/ibHbIl TIepeHOC, 0CeBasi CHMMETPHUS, LIeHTPa/ibHasi CUMMETPHsI, TIOBOPOT. PaBHbIE (UTYPBI
TomoreTust. ITomobue duryp.

JJIeMeHTbI JIOTUKHU

Ornpepenenve. AkcuOMBl U TeopeMbl. [lokasaTenbCTBO. [loKasaTesbCTBO OT MPOTHUBHOIO.
Teopema, obpaTHast JaHHOU. HeobxoauMoe U [OCTaTOUHOe YC/IOBUS. YTIOTpeOsieHWe JIorvueCKUx
CBSA30KeC/IH..., TO ..., TO[/la U TOJILKO TOrJa.

I'eomeTpusi B HCTOPpHYECKOM Pa3sBUTHH

N3 wucropun reomerpud, «Hauana» EsBkmmpa. Wcrtopus naToro nmocry/nata EBkiauza.
TpuroHomeTpusi — Hayka 00 U3MepeHUU TPeyro/bHUKOB. [TocTpoeHMe NMpaBUIbHBIX MHOTOYTO/IbHU-

KoB. Kak 3apoaunack uziess KOOpJuHar.
H.U. JTobaueBckuii. JI. Stinep. @anec. [Mudarop.
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TemaTHueckoe NJIaHUPOBaHUe.

5 kjacc (MaTeMaTHKa)

No Tema Kon - Bo | KoHTpo/bHBIE
YacoB padoThbI
1 HarypasbHble yncia. 20 2
) CnoxxeHuve v BbIUMTaHUe 33 )
HaTypa/IbHbIX YMCeJl.
3 YMHOXeHUe U JiejieHre HaTypasibHbIX 37 )
yuces.
4 OOBIKHOBEHHBIE [pOOH. 18 1
5 Hecstunble ApoOH. 48 3
[ToBTOpeHMe U  cucCTeMaTH3aLUs 14 1
yueOHOTO MaTepHara.
Wroro: 170 11
6 Kiacc (MaTemMaTHKa)
No Tema Kon - Bo | KoHTpO/bHEBIE
yacoB paboThI
1 JenumocTb HaTypa/ibHbIX YHACeJI. 17 1
2 OOBIKHOBEHHBIE JPOOH. 38 3
3 OTHOLLIEeHUS ¥ TIPONOPLIUM. 28 2
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PatioHanbHbIe yncia ¥ IeWCTBUS Ha[,

4 72 4
HUMMU.
5 [loBTOpeHHMe U1  cUCTeMaTH3aLUA 15 )
yueOHOTO Marepuara.
Nroro: 170 12
7 x1acc (anredpa)
No Tema Kon - Bo | KoHTpoO/BbHEBIE
yacos padoThI
1 JluHellHOe  ypaBHEHMe C  OJHOM 15 1
repeMeHHOMU.
2 Lesibie BbIpakeHus. 52 4
3 DyHKIUU. 12 1
Cucrembl /MHEWHBIX YypaBHEHUM C 17 1
[BYMs TlepeMeHHbIMH.
5 [ToBTOpeHMe U  cUcCTeMaTu3aLUs 6 1
yueOHOT0 MaTtepuaria.
Wroro: 102 8
8 xnacc (anaredpa)
No Tema Kon - Bo| KoHTpo/IbHEIE
JacoB padoThI
1 PanioHaibHBIe BEIp@XKeHUS. 44 3
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KBazpaTHble KOpHU. [leliCTBUTE/bHBIE

25 1
yucsa.
KsazpatHble ypaBHeHUs. 25 2
[loBTOpeHHMe ¥  cucTemaTUsaLys 8 1
yueOHOTO MaTepHarna.
HWroro: 102 7
9 kiacc (aaredpa)
Kon - Bo
KonTposibHbIe
b Tema 4acoB
padoThI
Hepagencrsa. 21 1
KBagpatnuHas QyHKLus. 38 2
OrneMeHTbI IPUMEPHON MaTeMaTHKH. 20 1
YucioBkle T10C/1e/10BaTe/IbHOCTH. 16 1
[loBTOpeHne u  cucremaTusaLys v 1
yueOHOTO MaTepHasa.
Wroro: 102 6
7 x1acc (reomerpus)
Kon - Bo
KoHTpo/bHBIE
b Tema 4acoB
padoThI
[TpocTeine reoMeTpruyecKue 15 1

(GuUrypsl ¥ UX CBOMCTBA.
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2 TpeyrosbHUKY. 18 1
3 [TapannensHble  mpsMmble.  Cymma 15 1
YTJIOB TPeYrO/IbHUKA.
OKpy>XHOCTB U KpyT. ['eomeTprueckue 15 1
MOCTPOEHUSI.
[loBTOpeHMe ¥  cucTemaTU3aLus 5 1
yueOHOr0 MaTepua’a.
Nroro: 68 5
8 ky1acc (reomerpus)
Kon - Bo
KoHTpo/bHEIE
No Tema 4acosB
padoThI
1 UeTbIpexyro/JbHUKU. 22 2
2 [Togobuie TpeyroIbHUKOB. 16 1
3 Perenue MPSIMOYTOJIbHBIX 14 9
TpPeyroJibHUKOB.
4 MHOroyroasHUKMY. [Tnomans 10 1
MHOTOYTO/IbHUKA.
5 [ToBTOpEHMe u cUCTeMaTH3aLys 6 1
yuebHOTrO Marepuaa.
Wroro: 68 7
9 k/1acc (reomerpus)
Kon - Bo
KouTpo/bHbIE
No Tema 4acoB
padoThI
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PelieHve TpeyrosbHUKOB.

17

[IpaBuIbHBIE MHOTOYT'OJIbHUKY. 10

[lexapToBbI KOOP/IMHATHI Ha TVIOCKOCTH. 12

BexTopsl. 15

I'eomeTpHueckrie peoOpa30BaHMSI. 11

[ToBTOpenue u CUCTeMaTu3aLys 3
yueOHOTO MaTepHara.

Wroro: 68
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IIpumepHoe TeMaTH4YecKoe IUIAHUPOBaHUe, Maremaruka. 5 KJ1acc

5 YacoB B HeJleto, BCEro 170 4acoB

-]

= Koaunu XapakTepucTHKa OCHOBHBIX BHJ/IOB /IeATe/IbHOCTH Y4YeHUKa

5 Cojiep)kaHde yue0HOro MaTepuasia " "
= €CTBO 4acoB | (Ha ypOBHE yueOHbIX JeHCTBHIA)

-]
z e

o]
T =

I'naea 1 20
HatypanbHble yncia
1 Pan HaTypasbHbIX yncesn 2 Onucbleamb CBOWMCTBA HATYypaJbHOrO psifia. YWTaTh U 3aMMChIBaTh
9 TTuchp. 3 HaTypaJbHble YMCIIa, CpaBHMBATh Y yHOpsil0unBaTh UX.
TTeCATHYHA 3aMACh HATYDAMbHBIX HHCeNT Pacno3nasamb Ha yepTekax, pUCyHKax, B OKpPY’KarolemMm MUpe OTpesoK,
NpsSIMY10, JIy4, MI0CKOCTh. [IpUBOAWTE MpuUMepbl Mojeneli 3TUX (Guryp.
3 Otpesok. Ypok namatu  «Teppopn3m- 4 Hsmepsamb [MHBL OTpe3KoB. CTPOUTH OTPe3KM 3a[aHHOM J/IMHEL
NpecTyriyieHne rpoTne Ye/ioBeqecrsa» PemiaTe 3a7aud Ha HaxOXK[EeHHe [JIMH OTPe3KOB. BbIpakaTb OJHU
4 I1710CKOCTb. 3 eIMHULIbl [JIMH uepe3 gpyrue. [IpuBOAWUTH TIpUMepbl TMPUOOPOB CO
[Tpsamas. JIyu HIKa/ldMH.
Cmpoumb Ha KOODJWHaTHOM Jiyde TOYKYy C 3a/laHHOU
5 ITkana. . 3 KOOpJMHATOM, OrpesieNsiTb KOOPAMHATY TOUKU
KoopauHatHbiv j1y4y
6 CpaBHeHMe HaTypa/bHbIX YKCel 3
[ToBTOpEHME v cucTeMaTtr3arus 1
yueOHOrO MaTepHasna
KontposnbsHas 1

pabora Ne 1




CopepxaHue yueOHOro Marepuasa

Homep
naparpada

Kosmnu
€CTBO YacoB

XapakTepuCTHKa OCHOBHBIX BH/0B [AeSITeJIbHOCTH Y4YeHHMKa
(Ha ypoBHe yueOHbIX /|eliCTBUI)

I'nasa 2
CroxeHue U BbIYUTaHUe 33
HaTypa/bHbIX YHCeJ
7 CroxxeHue HaTypaJIbHbIX yuCel. 4 dopmyauposamb CBOMCTBA C/IOKEHHWSI M BbIYMTAHUS HaTypasbHbIX
CBOIICTBa C/I0’KEHUS yuces1, 3alUChIBaTh 3TH CBOWCTBA B BUJe ¢opmy/. [IpuBoguTh npumepsl
8 BhIUHTaHMe HATYPATbHBIX YHCEN] 5 YKCIOBBIX U OYKBEHHBIX BbIpa’keHuH, (hopmysi. COCTaB/IsATh UMC/IOBLIE U
OyKBeHHbIe BbID&KEHUS o yCJIOBUIO
9 UucnoBele M OyKBeHHbIE BbIDaKEHHs. 3 3ajaud. Pemarh ypaBHeHHsT Ha OCHOBaHUM 3aBHCUMOCTEH MeXAy
Dopmyb KOMITOHEHTAMM JEeHCTBUM CI0XKeHHWSI U BbIUMTAHUSA. PellaTh TEeKCTOBBIE
KoHTposbHas paota No 2 1 3a/jaumn C TTIOMOLLIBIO COCTaBJIeHUs yPaBHeHHUH.
PacnosHasamb Ha 4yepTe)kax W PUCYHKax YIJIbl, MHOIOYI'O/IbHUKH, B
1 YpaBHeHue 3 YaCTHOCTU  TPeYrojbHUKW, IpPAMOYrO/IbHUKW.  Pacrio3HaBaTb B
0 OKpY’KarolLeM Mupe MO/le/In 3TUX ¢uryp.
1 Yro/1. OGo3HaueHue yIJIoB 2 C nomouibto TpaHCIOPTUPa U3MepSTh IpajyCHble Mephbl yI/I0B, CTPOUTH
1 yIJIbl 33[JAHHOM TPaJyCHOM Mepbl, CTPOUTb OMCCEKTPUCY [JAHHOTO yTIjia.
Knaccudpunmposate  yrabl.  KnaccupuuypoBaTb TpeyrojbHUKM 110
1 Buppt yriios. Msmepenye yrios 5 KOJIMYECTBY PaBHBIX CTOPOH U TI0 BUZIaM UX yr/10B. ONKCHIBATE CBOMCTBA
2 MPSIMOYTOJIbHUKA.
1 MHOFOYFOHLHI/IKI/I. PaBHBIE CbI/IFYPbI 2 Haxodumb c IMOMOIIBIO (pOpMYJ'I rnepuMeTpbl IIPAMOYT'OJIbHUKA U
3 KBaZpara. Pematb  3azauM  Ha ~ HaxXOXJeHWe  IepUMETpPOB
e T N i T i
4 )

T0JTyYeHHBIN pe3y/bTar C yCJI0BUEM 3a/lauM.
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Homep

naparpada

CopepxaHue yueOHOro Marepuasa

Kosmnu
€CTBO YacoB

XapakTepuCTHKa OCHOBHBIX BH/0B [AeSITeJIbHOCTH Y4YeHHMKa
(Ha ypoBHe yueOHbIX /|eliCTBUI)

Pacnosnasamb GUrypsl, UMeroL1ie 0Cb CHMMETPHH.

1 [IpssMOyTO/IbHYK. 3
5 Ocb cummeTpuu GUrypbI
[ToBTOpeHue u CcUCTeMaTu3aLys 1
yuebHOrO MaTepHasna
KontponbHast paborta Ne 3 1
I'nasa 3 37
YMHOXeHuUe U ie/ieHHe
HaTypa/IbHbIX YHCeJl
1 YMHOXeHue. [TepemecTtuTenbHOE 4 dopmyauposamb CBOMCTBA YMHOXXEHUSI W [leJleHHsI HaTypa/IbHbIX
6 CBOVICTBO YMHOKEHUS ynces, 3anMCbiBaTh 3TU CBOMCTBA B BHJe (opMmy/. PeliaTe ypaBHeHHUs
1 CoueTaTe/bHOE H  DACTIpe/ieITeNbHOe 3 Ha OCHOBaHWU 3aBUCUMOCTeW MeXXJy KOMIIOHeHTaMU apu(pMeThyecKux
. eMCTBUI.
7 CBOMCTBA YMHOKEHUS A
Haxoodumb oCTaTOK TpU Jle/leHUM HaTypajibHbIX unces. [lo 3ajaHHOMY
1 Henenne 7 OCHOB&@HUIO U T10Ka3aTesIt0 CTelleHW HaXOAUTh 3HauyeHUe CTelleHU YuCiIa.
8 HaxouTh muiomaziv NpsIMOYTo/IbHUKA M KBaZipaTa C MOMOLIbI0 (hopMyI.
1 JleNerue C 0CTaTKOM 3 BelpakaTb  OZHU  e[VHMULIBI iowaAd  4epes  JApyrue.
9 PacnosHasamb Ha  uyeprekax M pUCYHKax  IpPsIMOYIOJIbHBIN
napajuiesienunes, nupaMmygy. PacriosHaBaTb B OKpysKarolljeM Mupe
2 Crerenb uucia 2




Homep

naparpada

CopepxaHue yueOHOro Marepuasa

Kosmnu
€CTBO YacoB

XapakTepuCTHKa OCHOBHBIX BH/0B [AeSITeJIbHOCTH Y4YeHHMKa
(Ha ypoBHe yueOHbIX /|eliCTBUI)

0 Mozend 3TUX (uryp. HM3o0pakarb pa3BEPTKH MPSIMOYTOJBHOTO
Triapasiiesienure/a u TTUPaMU/IBI.
KonrposeHast pabota Ne 4 P e pavia
Haxodumb 00BEMBI TIPIMOYTOJBHOTO Tapajuiesienumnesa u Kyba c
2 [Tnomaze. ITnomaznb MpsMoOyrobHUKa 4 noMoIieio Gopmys. BeipakaTb ofiHM eqUHUILI 00BEMA uepe3 pyTue.
1 Pewamb KoMOMHATOPHBIE 3a/jauy C TIOMOIIIBIO ITepebopa BapUaHTOB
2 [TpsimoyTonbHbIN rapasuiesienures,. 3
2 [Tupamupa
2 O06BémM MPAMOYTOJIHOTO 4
3 rapasuiesenuriesia
2 KombuHaTopHbBIE 3a/1aun 3
4
[ToBTOpEHUE u CcrCTeMaTu3aLus 2
yueOHOTro MaTepuasa
KonTponbHas pabota Ne 5 1
I'nasa 4
18
OOBIKHOBEHHBIE JPO0H
2 [ToHsATHE OOBLIKHOBEHHOM APOOH 5 Pacno3Haeamb ~ OOBIKHOBEHHYHO  /IpOoOb,  TpaBWIbHBIE U
5 HerpaBU/IbHbIE opobw, CMeIlIaHHbIe yucIa.
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naparpada

CopepxaHue yueOHOro Marepuasa

Kosmnu
€CTBO YacoB

XapakTepuCTHKa OCHOBHBIX BH/0B [AeSITeJIbHOCTH Y4YeHHMKa
(Ha ypoBHe yueOHbIX /|eliCTBUI)

2 [TpaBunbHBIE W HeMpaBWIbHbIE [POOU. 3 YuTtath ¥ 3anuMchbiBaTh OOBIKHOBEHHBIE [pPOOH, CMeIllaHHbIe YHCIIA.
6 CpaBHeHue gpobeit CpaBHMBaTh OOBIKHOBEHHbIE JpOOM C paBHBIMH 3HAMEHATEJISIMH.
N CkjafiblBaTh ¥ BBIUMTATh  OOBIKHOBEHHbIE  pOOM C  paBHBIMHU
2 Cno)keHWe W BbIUMTaHWe [Jpobe C 2
3HameHaresisiMu. [IpeoOpa3oBbIBaTh HeMpaBUILHYIO JpOOb B CMelllaHHOe
7 OJIMHAKOBBIMU 3HAMeHaTe/IsIMU
YKC/I0, CMeIllaHHOe YKC/I0 B HETIPaBU/IbHYIO JpO0Ob. YMeTb 3arnuchIBaTh
2 [pobu u feneHre HaTypaIbHbBIX YMCe]T 1 pe3yJsibTaT JefieHusl ABYX HaTypalbHBIX UWCET B BH/E OOBIKHOBEHHOM
8 Zpoou.
2 CwmeluaHHble yucia 5
9
[ToBTOpEHUE 5 cUCTeMaTH3aLus 1
yueOHOTO MaTepuasa
KonrposeHast pabota Ne 6 1
I'nasa 5 48
JecsaTnuHbIe poouU
3 I[MpescTaBieHye 0 1eCITUUHBIX APOOSX 4 PacnosHaeamb, uWTaThb W 3alMCHIBaTh JeCITHYHBIE POOH.
0 HasbiBaTh pa3psifibl IeCITUUHBIX 3HAKOB B 3aIMCH JIeCSITUUHBIX IPOOei.
o CpaBHUBaTL JleCATUYHBIE 06u. OKpyrisTh AecITUYHbIE obu
3 CpaBHeHHe [IeCATHUHBIX Apo0eit 3 p A AP Py A AP
1 Y HaTypaJibHble yucsa. BbInonHATh TIPUKUJIKY
pe3y/bTaToOB BbIYMC/IEHWH. BhINOMHATL apudmeTrnyeckre JelCTBUS Ha/
3 Okpyrnenue uuces. [Ipukugku 3 JeCATUUHBIMU JPOOSMH.
2




Homep

naparpada

CopepxaHue yueOHOro Marepuasa

Kosmnu
€CTBO YacoB

XapakTepuCTHKa OCHOBHBIX BH/0B [AeSITeJIbHOCTH Y4YeHHMKa
(Ha ypoBHe yueOHbIX /|eliCTBUI)

CnoxeHWe ¥ BBbIUWTaHUE [JeCITUUHBIX 6 Haxodumb cpenHee apudMeTHyeckoe HECKOJBKUX  UHCE.
3 npobeii [TpuBOgUTL MpHMepbl CpeJHMX 3HAaUeHWW BeJIMYMHBI. Pa3bsiCHATH, 4TO
Takoe «OJvH mpoueHT». [IpeAcTaBnasiTh NMPOLIEHTHI B BUAE [eCATUYHBIX
KonTponbHas pabora Ne 7 1 o pon PEA pon Ac A
Ipo0eii 1 lecTUUHBIE APOOU B BU/E TIPOLIEHTOB. HaxoAWTh MPOLIEHT OT
YMHOKeHHe [IeCITUUHBIX Apo0eid 7 YKC/Ia ¥ YKCJIO TI0 ero MPOLIEHTaM.
4
[enenvie fecATUYHBIX ApOOei 9
5
KonTponbHass pabota Ne 8 1
Cpennee apudmetuueckoe. CpenHee 3
6 3HaueHHe BeJIMUMHbI
[Ipouentsl. HaxokgeHue IPOLIEHTOB OT 4
7 qycia
HaxoxxneHve yncia 1o ero rnporeHTam 4
8
[ToBTOpEHME v cucTeMaTtr3arus 2
yuebHOrO MaTepHasna
KontponbHast paborta Ne 9 1
IToBTOpEHHE 19

H CUCTeMaTHu3anuda




Koanu XapaKTepn(:TnKa OCHOBHBIX BHJO0B [1eATE€/IbHOCTH YUYE€HHKA

CopepxaHue yueOHOro Marepuasa . "
€CTBO YacoB | (Ha ypOBHE yueOHbIX JeHCTBHIA)

Homep
naparpada

y4eOHOro MaTepuasa

YnpakHeHus 18
J71s TIOBTOPEHUSI Kypca
5 kiacca
KonTponbHast pabota Ne 10 1
IIpumepHoe TeMaTU4ecKoe IVIaHMPOBaHMe. Maremaruka. 6 KJ1acc
5 YyacoB B HeJiesto, BCEro 170uacoB)
&
= = XapakTepuCTUKa OCHOBHBIX BH/I0B /IeATe/JIbHOCTH Yy4YeHHUKa
S Copep:xaHue yueOHOro MmaTepuasa Ko/mu o o
T & (Ha ypoBHe yueOHBIX JIefiCTBHI)
5} eCTBO 4acoB
="
]
=
I'naea 1 17
JleIMMOCTh HaTypa/IbHBIX UMCe/I
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o«
= = XapakTepuCcTHKa OCHOBHBIX BH/I0B [eATE/JbHOCTH Yy4YeHHMKa
S ® Copep)xaHue yueOHOro Mmarepuasa Komu o o
T B (Ha ypoBHe yueOHBIX /IefiCTBHI)
5] €CTBO 4acoB
="
]
=
1 Henutenu u KpatHble. Ypok  namsatu 2 dopmyauposampb ONpefiesleHUs] TOHATHM: [Je/nTeNb, KpaTHOe,
«Teppopun3m- NpecTyrijieHne rnpotus MPOCTOE UHC/I0, COCTaBHOE YHC/IO, OOIIMM Ae/nuTeNb, HauOOBIINMA
Hes108e4ecTsa> oOIMid  JenuTenb, B3aMMHO TIPOCThIe uMC/Ia, 0o0llee KpaTHoe,
2 HPI/BHHKI/I JeTMMOCTH Ha 10, Ha 5 1 Ha 3 HanMeHbIIIee 06]]_[66 KpaTHOe U IIPpU3HAKH [1e/IMMOCTH Ha 2, Ha 3, Ha 5,
2 Ha 9, Ha 10.
3 - 9 3 3 Onucbleamb TpaBW/a HaxoXKAeHWs HauOosbIIero o01ero
W3HaKU JIeTMMOCTH Ha 9 U H
PUSHAKM A€MMOC a a nemutens (HO/I), Haumenbiiero obijero kpatHoro (HOK) HeckombKux
4 [IpocTble ¥ cocTaBHBIE UKcCIa 2 yucesl, pa3/io)keHUsi HaTypaslbHOTO YKC/Ia Ha TIPOCTbie MHOYKUTE/TH
5 HaubGonbimmii 0011 1e1uTe b 3
6 HaumeHbI1iee o61riee KpaTHOe 3
KonTponbHast pabota Ne 1 1
I'naea 2
38
OObIKHOBEHHBIE AP0o0H
7 OcHOBHOe CBOMCTBO [pobU. Ypok- dopmynupoeamp orpefiesieHUs] TIOHSATUA: HeCOKpaTuMasi ApoOb,
rnpefyripexneqHne «[10APOCTOK. 2 oOuMii 3HaMeHaTesqb JBYX JApo0eif, B3aUMHO oOOpaTHbIe YMCIIA.
/ o o
lpocTyrok. OTBETCTBEHHOCTL!» IIp¥MeHATL OCHOBHOE CBOMCTBO JpOOM [/l COKpalleHusi Jpo0eil.
8 CokparrieHue 1pobeii [MpuBoguTh,  ApPOOM K  HOBOMY  3HaMmeHaTenmo.  CpaBHUBaTh
9 - 6eii 5 4 0OBIKHOBeHHbIe ApoOu. BrIMomHATE apudMeTUueckre AeWCTBUS Haf
VBe/leHU U K M
p e,qec € /APODE Geit ObIEMy 0OBIKHOBEHHBIMU JIPOOSMHU.
3HameHaTe0. CpaBHeHHe Jpoben
p AP HaxoauTh ApoOb OT uKC/ia ¥ YKCJIO TI0 33/laHHOMY 3HAaUeHUI0 ero
1 Cno)keHre ¥ BbIUMTaHUE ApoOeit 5 npobu. TIpeoOpa3oBbIBaTh OOLIKHOBEHHBIE [pOOM B /IeCATUUHBIE.
0 Haxoauth gecsiTuuHOe NpruO/IKeHre 00bIKHOBEHHOM IpOOH
KonrposnbHas pabora Ne 2 1
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= = XapakTepuCcTHKa OCHOBHBIX BH/IOB AeSITeIbHOCTH y4YeHHKa
S & Copep)xaHue yueOHOro Mmarepuasa Konu o "
T e (Ha ypoBHe yueOHBIX /|efiCTBHIA)
5} €CTBO 4acoB
=%
]
=
1 YMHOXKeHue [[pobeii 5
1
1 HaxoxxzaeHnue apobu ot umnciia 3
2
KonTponbHast pabota Ne 3 1
1 B3aumMHo o6paTtHbIe uncia 1
3
1 Henenuie npobeii 5
4
1 HaxoxzaeHuwe uncia Mo 3HAYEHURO €ero 3
5 Jnpobu
1 [Tpeobpa3oBaHue 00OBIKHOBEHHBIX 1
6 npobeti B 1eCITUUHBIE
1 beckoneunsle repuojuyecKue 1
7 JeCITHUHBIe PO
1 HecaruyHoe NpUO/IKeHHe 2
8 0OBIKHOBEHHOM Apoou
KonTtponbHast pabora Ne 4 1
I'nasa 3 28
OTHoLLIEeHNS ¥ TPONOPLMH
19 OTtHo1eHus 2 dopmynuposamb orpezeseHus TIOHATUN: OTHOLLIeHUe,
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o«
= XapakTepuCcTHKa OCHOBHBIX BH/IOB AeSITeIbHOCTH y4YeHHKa
S ® Copep)xaHue yueOHOro Mmarepuasa Konu . "
T e (Ha ypoBHe yueOHBIX /|efiCTBHIA)
5} €CTBO YacoB
=%
]
=
20 [Iponopryuu 5) MpOMOpLUs,  IPOLEHTHOe  OTHOLLUeHWe  [ABYX  4YMuCesl,  MPsIMO
TIPOTIOPLIMOHA/IbHBIE W 00paTHO  TMPOTIOPLMOHA/IbHbIE  BeJTMUMHBI.
21 [IpoLjeHTHOe OTHOLIEHKE IBYX UnCel 3 POTIopH N P poriopry o
[TpyMeHATb OCHOBHOE CBOMCTBO OTHOIIEHUSI U OCHOBHOE CBOWMCTBO
KonrponbHas pabora Ne 5 1 niporiopuy. [IpUBOAUTH TpPUMephbl U OINUCHIBaTh CBOWCTBA BeJMUMH,
27 Tpsivas u oBpaTHas 2 HaXOASLUMXCI B TpsAMOW U 0OpaTHOM  TPOIMOPIMOHATbHBIX
MOMOPIMOHABHBIE 3ABHCHMOCTH 3aBUCUMMOCTsIX. HaxoWTh MPOLIEHTHOe OTHOLIeHWe JBYX uuces. [lemuThb
4KCIo Ha MPOMNOPLIMOHA/IbHbIE YyacTu.
23 Jenexve uncia B JaHHOM OTHOILIEHUN 2 3anucbieamb € TIOMOLILI0 OYKB OCHOBHBIE CBOMCTBA PO6OH, OTHOILIEHNS,
24 OKpY>XHOCTb ¥ KPyT 2 TIPOTIOPIIAH.
AHanusuposamb vH(OopMaLHIo, Tripe/iCTaB/IeHHYIO
25 AymHa okpysHocTH. [11omaab kpyra 3 B BUe CTOJAOYATBIX M  KPYrOBBIX JdarpaMM. IIpe/CTaB/isATh
26 LIMMH/Ap, KOHYC, IIap 1 vHpOpMalLMI0O B BUZe CTO/MOUAaTBIX M KPYTrOBBIX JMarpamm.
7 3 ITpugodump TIpUMeEpHI C/IyYalHBIX COOBITHIA. HaxoauTh BepOsSITHOCTH
Auarpammbl CJ1ly4aiiHOT O COOBITHST B OmbITax
28 CnyuaiiHble cobbiTusi. BeposiTHOCTB 3 C PaBHOBO3MOXXHBIMU UCXOJaMU.
CJTy4aliHOTO COOBITHSI Pacno3Haeamb Ha uepTe)kax M PHUCYHKax OKPY)KHOCTb, KpYT,
VTVH KOHYC, cde map M HUX 5jeMeHThbl. Pacrno3HaBaTh B
KontpospHast pabota Ne 6 1 H AP, ye, cdepy, P
OKpy’KatolleM Mupe Mojend 3Tux ¢uryp. CTpPOUTb C TOMOILBIO
LIMPKY/Isi OKPY)KHOCTb 3aJJaHHOTO pajuyca. M3o0pakaTb pa3BEPTKU
LWIMH/ApPa W KOHyca. HaseiBaTh NpuOMIKEHHOE 3HayeHWe YHCja.
HaxozauTk ¢ moMolipto ¢hopMyJ1 JIMHY OKPY>KHOCTH, IJIOLIa/[b Kpyra
I'nasa 4
PanjuoHanibHbIE YHC/IA 72
U iefiCTBUSA HaJ, HUMH
2 [TonoxxurenbHbIe 2 IlpugoOumb TpUMepbl  UCIIO/b30BaHUSI TMOJOXKUTENBHBIX U
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Homep
naparpada

Copep)xaHue yueOHOro Mmarepuasa

Koy
€CTBO YacoB

XapakTepuCTHKa OCHOBHBIX BHJ/IOB /|eITEJIbHOCTH Y4YeHHKaA
(Ha ypoBHe yueOHBIX /|efiCTBHIA)

9 Y OTpHLIaTe/IbHbIe Unc/ia

KoopavHatHasi  mpsivas.  EOuHbill 3
0 KaaccHbll uac «Bo ums PoouHbi!»

Lesnblie yucna. 2
1 PanyioHanbHbIE UKCia

Mopynb uncia 3
2

CpaBHeHue uncesn 4
3

KonTponbHast pabota Ne 7 1

CrokeHue parjoHa/IbHbIX UKCell 4
4

CBolicTBa C/I0)K€HHUsI palldOHaTbHBIX 2
5 yuces

BrluvTanue panjyioHa/IbHbIX YuCes 5)
6

KontposnbHast paborta Ne 8

YMHOKeHWe pallMOHaIbHBIX UHCeT 4
7

CBolicTBa YMHOKeHHUsI palldOHabHBIX 3
8 yuceJ

OTpULIaTe/IbHBIX uyMces. POpMyJIMPOBaTh OMpeZe/leHre KOOpAUHATHOM
npsiMol. CTpOUTb Ha KOODJAWHATHOM MPSMOM TOUKY C 3a/JaHHOU

KOODP/ZWHATOM, orpeziesisaTh KOOpJVHaTy TOYKH.
Xapakmepu3oeamb MHOXeCTBO I[e/ibiX umce/n. OOBSCHATh TIOHATHE
MHO>XeCTBa paLMOHa/IbHbIX 4yuceJl.

dopmynuposamb  onpejieieHde MoOAyJs udcaa. Haxogute Mony/b
yucsa.

CpasHugamp pallMOHa/lbHble 4YWC/lIa. BeINoMHATE apudMeTHUecKue
JeMCTBUSL HaJ, paLUMOHAaNbHBIMM UMC/IaMM. 3alvchbiBaTh CBOWCTBA
apupMeTUYeCcKuX JeMCTBUIM HaJ paLMOHATbHBIMU UHUC/IaMU B BUje
¢opmyn.  HasbiBate  K03(¢urmeHT  OyKBEHHOTO  BBIPaKEHHSI.
ITpumeHsimb CBOWCTBA TIpY pellleHWM ypaBHeHWM. Peliatb TeKCTOBbIE
3a/ja4u¥ C ITOMOLBI0 YPaBHEHUM.

Pacno3Haeampb Ha uepTeXax M PUCYHKax IeprieHAUKY/sIpHble U
rapassiesibHble TpsiMble, (DUIYpbl, UMeIOLe OCb CUMMETPHH, LIeHTP
CUMMETpHHU. YKa3blBaTh B OKPY’KalollleM MUpe MOZeIu 3TUX Quryp.
@®opMynvpoBaTh  Ompefie/ieHWe  MepHeHJUKYJSPHbIX MPSMBIX U
napasyie/ibHbix  MpsiMbiX.  CTpPOUTh C  TIOMOILBIO  YroJbHUKA
TneprieH/IMKy/IspHble MpsiMble U Tlapasljie/ibHble TpsIMble.

Ob®vsicHAMb W WUIIOCTPUPOBATh  TOHSTHE  KOODAWHATHOU
110ckocTi. CTPOUTh Ha KOOPAMHATHOM MI0CKOCTH TOUKH C 3a/|JaHHBIMU
KOOp/IMHAaTaMH, OITpeJiesiiTh KOODJWHAThl TOYeK Ha TJIOCKOCTH.
CTtpouth OTZe/bHble TPaQUKU 3aBUCUMOCTeH MeXJy BeJMYMHaMH 0
TOUKaM. AHa/IM3UpoBaTh IpaduKu 3aBUCUMOCTeN MeXIy BeTnYyMHaMu
(paccrosiHue, BpeMsi, TemriepaTypa U T. I1.)
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Homep
naparpada

Copep)xaHue yueOHOro Mmarepuasa

Koy
€CTBO YacoB

XapaKTEpI/ICTI/IKa OCHOBHBIX BH/A0OB [A€ATE€/IBHOCTH YY€HHKA

(Ha ypoBHe yueOHBIX /|efiCTBHIA)

Kosdduuyenr. 5

9 PacnipepenurensHoe CBOMCTBO
YMHO>KEHUSI

[enenue palioHa/IbHBIX YMCel 4
0

KonrposnbHas pabora Ne 9 1

Pemenvie ypaBHeHui 5
1

Pewienue 3az1a4 C TOMOLL[BIO 6
2 ypaBHeHUM

KonrposnbHast pabora Ne 10 1

[Tepnien MKy nsIpHBIE MIPSIMbIe 3
3

OceBasi 1 LieHTpa/IbHasi CUMMETpUU 3
4

[TapanenbHble npsiMble 2
5

KoopgvHatHas 110CKOCThb 4
6

I'padpuku 3
7

12
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= = XapakTepuCcTHKa OCHOBHBIX BH/IOB AeSITeIbHOCTH y4YeHHKa
S & Copep)xaHue yueOHOro Mmarepuasa Kouu o "
T & (Ha ypoBHe yueOHBIX /|efiCTBHIA)
< €CTBO 4acoB
=%
]
=
KonTtposnrHast pabota Ne 11 1
IToBTOpEHME
M cUcTeMaTH3alusa 20

yqeﬁnoro MdTepHaJ/iad

YnpaxHeHus 19
JJ1s1 TIOBTOpPEeHUs Kypca

6 Ki1acca

KonTtponbHast pabora Ne 12 1

IIpumepHoe TeMaTH4ecKoe NJIaHMpPOBaHMUe. Anreopa. 7 KJ1acc
3 Jaca B HeJeto, BCEro 102 yaca
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4
2 = Copepxxanue y4eOHOro XapakTepucTHKa OCHOBHBIX BHU/IOB /IeATE/JbHOCTH Yy4YeHHMKa
T = | marepuana Komm (Ha ypoBHe yueOHBbIX /|efiCTBHI)
€CTBO 4acoB
I'naea 1
JInHeliHOe ypaBHeHHUe 15
C 0/IHOM TlepeMeHHOU
1 BeezieHue B anrebpy. Ypok — namstu 3 PacnosHagamb  UYWC/IOBbIE  BBIDa)KEHWS U BbIpakeHUsi C
«Teppopun3m- rnpecrynieHne rpotus NepeMeHHbIMY,  JIMHeWHble  ypaBHeHMs. [IpuBOAWTH  IIpUMepHI
Je/ioBetecTba> BLID&KEHUI C TIePEeMEHHBbIMHY, JIMHEMHBIX ypaBHeHui. COCTaB/ATbL
2 JluHeliHoe  ypaBHeHMe C  OJHOIi 5 BbIpa)KeHUe C IepeMeHHbIMU TI0 YC/AOBMIO 3aaud. BbINOMHATE
riepeMeHHOM nipeoOpa3oBaHUsl  BbIDA)KEHW: TIPUBOAUTH TIOJ00HBIE CJlaraembie,
N pacKpbiBaTh CKOOKH. HaxoguTh 3HaueHHe BBIPDA)KEHUS C TIepeMEeHHbIMU
3 Peluerye 3374 C IOMOILBIO YPaBHEHMH > NpU  33JaHHBIX  3HAUeHUAX TepeMeHHbIX. KraccuduuypoBatb
[ToBTOpEHUE 1 anrebpanyeckue BbIpakeHUs. OIMUCHIBATh LIe/Ible BhIPayKEHMSI.

Y cucTeMaTr3aus dopmyauposampb ompefesieHUe JTUHEWMHOTO ypaBHeHHWsl. PeluaTh
yueOHOro MaTepuasa JMHeWHOe ypaBHeHWe B 00IleM Buje. VIHTepnpeTHpOBAaTh ypaBHEHHE
KorTpomsas padora Ne 1 1 KaK MaTeMaTh4ecKyio MOJe/b peasibHOU CHTYaLH. OrnuceiBaTh CXeMy

pelleHUs: TEKCTOBOU 3ajauu, MPUMEHSTh e€ /ISl pellieHus 3aau
I'naea 2 52
Ilenbie BbIpakeHUst
4 ToXIeCTBeHHO paBHble  BbIPAXKEHUS. 2 dopmynuposamnb:

ToxzectBa onpeode/ieHUs1: TOXIEeCTBEHHO PaBHBIX BbIPDA)KEHUH, TOXKJECTBA, CTEeHU

CTelieHb ¢ HATYDAbHBIM TIOKA3aTeNeM 3 C HaTypaJbHBIM T[OKa3aTeseM, OJHOWIeHa, CTaHAApPTHOTO BUJA
oflHOWIeHa, Ko3dduimeHTa oJHOUIeHa, CTeleHW  OAHOU/IeHa,
6 CBoiiCcTBa CTerleHUM C HaTypaJbHbIM 3 MHOT'OUJ/IeHa, CTeneHu MHOT'OUJ/IeHa;
TOKa3aTejaeM Cceolicmed: CTereHu C HaTypa/JbHBIM IIOKa3aTejeM, 3HaKa CTeIeHU;
7 OIHOU/IeHbI ) npasuaa: pAoKasaTenbCTBAa TOXK/JECTB, YMHOXKeHHs OJHOYIeHa Ha
MHOTI'OUJIeH, YMHO>XeHUsI MHOTOU/IEHOB.

8 MHorouseHsl 1
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Homep
naparp

Copiep>xanue yueGHOro

MarTepuasa

Komu
€CTBO 4acoB

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeATE/JLHOCTH y4YeHHKa
(Ha ypoBHe yueOHBbIX /|efiCTBHI)

Crio)xeHHe U BblUMTaHVe MHOIOUY/IeHOB 3

KonTponbHast pabora Ne 2

YMHOXKeHne OZJHOU/IeHa Ha MHOTOUJ/IeH 4
0

YMHOKeHHe MHOIou/ieHa Ha MHOTOu/leH 4
1

Pasnosxenue MHOI'OUJIeHOB Ha 3
2 MHOXXUTe/M. BbiHeceHHe 0O0ILero MHOXUTEJIS

3a CKOOKM

PasnoxeHue MHOI'O4/IeHOB Ha 3
3 MHOXUTEIU. MeTo 1 rpyninyMpoBKU

KonTponbHast pabota Ne 3 1

[IpousBesieHre pa3sHOCTH U CyMMBbI JBYX 3
4 BbIpa)KeHUM

Pa3HOCTb KBaJ|paTOB /IBYX BbIPa’KEHUM 2
5

KBazpar cyMMmbl U KBaZjpaT pasHOCTU 4
6 [IBYX BbIp&)KeHUU

ITpeobpa3oBaHre MHOTOU/IeHa B KBaJpaT 3
7 CYMMBbI WY Pa3HOCTH [IBYX BbIPa’KeHUM

KontponbHast pabora Ne 4 1

Jlokasbieamb CBOWCTBA CTeMeHW C HaATypaJbHBIM TIOKa3aTesieM.
3anuceiBaTh U JIOKa3biBaTh (OPMyJIbI: TIPOM3BeJIeHHsT CYMMBI U
Pa3HOCTH [JBYX BBIPDA)KEHWM, PAa3HOCTH KBA/IPaTOB JIBYX BbIpaKeHWH,
KBaZipaTa CyMMBbI M KBa/lpaTa Pa3HOCTH [IBYX BBIP@KEHHI, CYMMbI KYOOB
U Pa3HOCTH Ky0OOB JIBYX BbIp@)KEHHUH.
Bbluucassimp  3HaueHWe BBbIPAKEHWHM C TlepeMeHHbIMU. [IpUMeHsITh
CBOWCTBA CTemeHW /il TpeoOpa3oBaHMs BbIpaKeHUH. BBIMOTHATD
YMHOXKEHHEe OJHOU/IeHOB W BO3BeJileHWe OJHOWIeHa B CTeTleHb.
[TpuBOAUTEL OJHOWIEH K CTaHZAAPTHOMY BUJY. 3alTUChIBaTh MHOTOUJIEH B
CTaH/IJapTHOM BU/IE, OTIpe/IeNIATh CTereHb MHOTOY/IeHa.
[Tpeo6Gpa3oBbiBaTh TPOM3BE/IEHHE OJHOUIEHA W MHOTOUJIEHA; CYMMBI,
Pa3HOCTH, TTPOM3BE/IEHHSI [[ByX MHOTOWIEHOB B MHOTOWIeH. BhIMOTHATD
pa3yioKeHHe MHOTOWIeHa Ha MHOKUTEN CTIOCOO0M BBbIHECEHHsT 00IIiero
MHOKUTeNS] 3a CKOOKH, CrocoboM TpyMIMpoBKH, MO (opMysiam
COKpAIL[EHHOTO YMHOKEHUsI U C TIPUMEHEHHEM HEeCKOJIbKUX CIOCO0O0B.
Vcronb30BaTh yKasaHHbIe TpeoOpa3oBaHUs B TIPOIeCCe pelleHust
ypaBHEeHHUH, JoKa3aTe/IbCTBa YTBEPIKIEHUH, pellieHHst TEKCTOBBIX 3aziau
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3¢
2 = Cojepxanue y4e0HOro K XapakTepuCTUKa OCHOBHBIX BH/I0B /IeATE/JIbHOCTH Yy4YeHUKa
T = | marepuana O/MY | (ga ypoBHe yueGHBIX JAelCTBHIA)
€CTBO 4acoB
1 CymMma U pasHOCTh Ky0OB  JBYX 2
8 BbIpa>kKeHM
1 [lpumeHeHMe  pa3MMUHBIX  CIIOCOOOB 4
JI0’KeHUS] MHOTOUJIeHa Ha MHOKUTEN
9 asJioxe OroujieHa Ha MHOXXUTe
[ToBTOpEHUe 2
Y CUCTeMaTHr3aLys
yueOHOro Marepuasna. EQuHbIl KAACCHbIL
uac «Bo ums PoOuHbi!»
KonTponbHast pabota Ne 5 1
I'nasa 3 12
DyHKIUH
2 CBsA3u MeXx1y BeJInuvMHaMu. PyHKLIUS 2 IMpusodumb TipUMepbl  3aBUCUMOCTe MeXAy BeJIUYMHAMU.
0 Pa3nmuuath cpegu  3aBUCUMOCTEM (DYHKLMOHA/lbHbIE 3aBUCHMOCTH.
Onucbleamb nOHAMUSA: 3aBUCMMOM W HE3aBUCHMMOU IepeMeHHBIX,
2 Crioco6bI 3a1auust QyHKIUM 2
1 ¢byHKUMY, aprymMeHTa (QYHKLUM; CIOCOObI  3a/aHusi  (PYHKIUM.
dopmMynvpoBaTh ompeziesieHus: 007acTH - oripefesieHUs  PYHKI[UH,
2 I'paduk GyHKIMM 2 obsact 3HaueHU QyHKLUM, rpadvka QyHKLUM, TUHeHHOW (QYHKIWH,
2 TIPSIMOM TIPOTIOPLIMOHATLHOCTH.
2 Iuneitnas  dyHKiys, eé  rpaduku 4 Bbiyucasmp  3HaueHWe  (PyHKUMH N0 33/1aHHOMY  3HaUeHMIO
3 CROFCTRA apryMeHTa. COCTaBJEHTL Tab/MIIbI 3HaUeHUH GyHKIUU. CTPOUTh Fpa(I‘)JI/IK
¢dbyHKuMY, 3a7aHHOM TabmuuHo. Tlo rpaduky (QyHKIMH, SBASIOLENCS
IloBTOpeHue 1 MO/Ie/IbI0  peasibHOTO TIpoliecca, OIpefesisiTh XapaKTePUCTUKU 3TOro
1 crucTeMatr3aus nporecca. CTpouTh rpapuK /AMHEWMHOM GQYHKLUUMM U [PSIMOU
yueOHOTO MaTepHasa
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gt
2 = Cojepxanue y4e0HOro XapakTepuCTUKa OCHOBHBIX BH/I0B /IeATE/JIbHOCTH Yy4YeHUKa
T = | maTepuana Komra (Ha ypoBHe yueOHBIX AeHCTBHIT)
€CTBO YacoB
KonrposbHast pabota Ne 6 1 MIPOMNOPLIMOHANBHOCTU. OMMCHIBaTh CBOMCTBA 3TUX (DYHKLIMIA
I'nasa 4
Cucremsbl JIMHeNHBIX 20
yPaBHeHMH C AByMA
nepeMeHHBIMH
2 YpaBHeHus1 C AByMsI IlepPeMEeHHBIMU 3
4 ITpueodumb npumepbl: ypaBHeHUs C [JBYMs IlepeMeHHbIMUY;
- JIMHEMHOTO ypaBHeHWs C [BYMs IepeMeHHbIMH; CHUCTEMBI [IBYX
2 JlaHeiHoe  ypaBHeHde  C  AByMi 3 JIMHEMHBIX YPaBHEHUH C /IByMsl IlepeMeHHbIMH; peasibHbIX IPOL{eCCOB,
> NepeMeHHBIMH U €0 rpagrK /11 KOTOPBIX ypaBHeHMe C [BYyMsl IlepeMeHHbIMU WIM CUCTeMa
2 Cucrempl  ypaBHEHMM C  [ByMd 3 ypaBHEHU C [ByMsl IlepeMeHHbIMU SIBJISFOTCSI MaTeMaTU4eCKUMH
6 riepeMeHHbIMU. ['paduueckuii MeTo/| pellieHus MOZIeJ/ISIMHU.
CUCTeMBI [IBYX JIMHEMHBIX YPaBHEHUU C [JByMS OnpepiensTs, sBASETCS /I Nlapa yucesl pellleHueM /JaHHOTO ypaBHEHMUs C
repeMeHHbIMU IOBYMSI repeMeHHbIMH.
N N dopmynuposamnb:
2 PelieHne cucreM JIMHENMHBbIX YpaBHeHUM 2 . .
7 METOJOM M0/ICTAHOBKI onpeoe/ieHus1: pellleHNs YpaBHeHUs C IBYMS IepeMeHHbIMU; UTO 3HAUUT
pelINTh ypaBHeHMe C [ByMs IlepeMeHHbIMU; rpajuka ypaBHEHHUS C
2 PerieHue cucteM JMHeNHBIX YpaBHEHUH 3 [ByMsl TlepeMeHHbIMH; JTMHEWHOT0 ypaBHEHUsl C ABYMs MepeMeHHbIMU;
8 METO/IOM CJIO’KEeHUS pellleHHsi ~ CUCTeMbl ~ ypaBHEHMM C  JBYMsI  IlepeMeHHBbIMU;
2 PeimeHre 3a1au C MOMOIIBIO CHCTEM 4 ceolicmea }:paBHEHI/Iﬁ ¢ Asyms repeMeHHbIMU.
9 JIHHEHHBIX ypaBHeHE Onucueamkiz CBOWCTBA rpaguka JIMHEHHOrO ypaBHeHHUs B 3aBUCHMOCTH
OT 3HaueHuM Ko3(hUIMeHTOoB, rpaduUecKrii MeTo | pellieHrsl CUCTeMbI
IloBTOpeHue 1 JIByX ypaBHEHUi C ABYMs NlepeMeHHbIMU, MeTO/| MOACTAaHOBKUA U METOJ
1 CuCTeMarnsanns CJIOXKeHUs /11 PeLLeHUs] CUCTeMBbI [BYX JIMHEMHBIX YPaBHEHUU C ByMs
y‘-IE6HOFO MaTepHaJjia repeMeHHBIMU.
KoHTposbHast pabota Ne 7 1 Cmpoumb rpaduK JUHEMHOro YpaBHeHHsI C [ByMsl TlepeMeHHBIMU.
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Conep)KaHue y‘lEGHOFO XapaKTepncana OCHOBHBIX BHUA0B [A€ATE€/JIBHOCTH YY€HHKA

MarepHasia Komm (Ha ypoBHe yueOHBbIX /|efiCTBHI)

eCTBO 4acoB

Homep
naparp

Permiath CCTEMBI IBYX JTMHEHHBIX YPaBHEHHUH C IByMSI [IePEMEHHBIMHU.

Pewamb TeKCTOBBIE 3a/lauM, B KOTOPBIX CUCTEMA [IBYX JIMHEMHBIX
ypaBHEHMM C /JIByMSI T€peMEeHHbIMH SIBJISIETCSI MaTeMaTH4eCKOun
MO/IeJIbI0  peasibHOr0 TpOLlecca, W WHTEpPIPeTUPOBaTh pPe3y/bTaT
pelleHNsT CUCTEMBI

IloBTOpeHHe ¥ cHcTeMaTH3alHUA Y4eOHOro

6

MarepHasa
YnpaxHeHus [j1 IOBTOPEHUs Kypca 7 KJjacca 5
VToroBast KOHTpOJIbHasi paboTta 1
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IIpumepHoe TeMaTH4YecKoe N/IaHMpPOBaHUe. Anreopa. 8 KJ1acc
3 yaca B Hezlemnto, BCETO 102 yaca;
g5
2 S Cojepxanue y4eOHOro K XapakTepucTMKa OCHOBHBIX BH/IOB [IeATeJIbHOCTH YueHUKa
T = | marepuana O/MY | (ga ypoBHe yueGHBIX JAelCTBHIA)
€CTBO 4acoB

I'naea 1 44

PanjuoHanbHble BbIPpa)XKeHUs!

1 PauioHanbHbIe pobu. Ypok namsTu 2 PacnosHaeamb  Uenble  paliOHajbHbIE — BBIDXKEHUs,  /APOOHBIe
«Teppopu3m- rnpecryrjieHne rnporuns paljMoHa/ibHble BBbIP@)KEHHWs, TIPUBOAUTH TIPUMepbl TaKUX BbIPa’KEHUM.
yesioBeyecTBa» Popmyaupoeam:

2 OcuoBHOE CBOUCTBO pauHOHaﬂbHOﬁ 3 onpeaeﬂeHu;I: paliMOHa/IbHOI'O BBIpa)KeHMHH, JOITy CTUMBIX 3HAUeHUH
apobu repeMeHHOM, TOKJeCTBeHHO PaBHBIX BbIpaXKEHUM, TOXK/1€CTBA, PABHOCHU/IbHBIX

3 C 3 ypaBHeHW!, paLMOHA/JbLHOTO ypaBHEHUS, CTelleHW C HYJIeBbIM TOKa3aTeseM,

JIO)KeHUWe Y BbIUYMTaHWe paldOHaIbHBIX
- pail CTeIeH!y C LielbIM OTpULIaTe/IbHBIM [0Ka3aTesieM, CTaH4apTHOrO BUJA YWCIIa,
Ipobeti C 0IMHAKOBBIMHU 3HAMEHATE/ISIMU o .
obpaTHo TMPOIOPLIMOHA/ILHOCTY;

4 CroxxeHWe U BbIUMTaHUE PALIMOHATbHBIX 6 ceolicmeda: OCHOBHOE CBOWMCTBO DPAal[MOHAIBHOM JpoOH, CBOWCTBA CTENeHU C
npobeti c pa3HBIMU 3HAMEHATe ISIMU v = K

KonTtposnpHast pabora Ne 1 11eJ1bIM T10Ka3aTesieM, ypaBHEHUM, byHKLM n.
npasuaa: CjoyKeHusl, BEIUNTAHKWS, YMHOXKeHUs], JieJieHUst 1po0eii, BO3BeleHUs

5 YMHOXeHHe U [efleHue palyOHalbHbIX 4 .

", . apobu B CTereHb;  yCJOBHE  paBeHCTBA  ApoOM  HYyJIO.
npobeii. Bo3BegeHne palMoHabHOW Apobu B N
Joka3sblieamb CBOMCTBA  CTelleHM C  LeJbIM  [OKa3aTesieM.
CTerneHb N o o o
Onucbleamb rpaduueckrii MeTO/, pellieHUs] ypaBHeHHH C OJHOM repeMeHHO.

6 ToxaecTBeHHbIE rpeoOpa3oBaHus 7 ITpumeHsimb OCHOBHOE CBOWMCTBO PpallMOHA/IILHOM MApoOW i COKpallleHus

paLMOHAbHBIX BbIPa)KeHUI v npeobpa3zoBanusi  ApobOeii. IlpuBogute Apobu K HOBoMy  (0Oujemy)
3HameHarem0. HaxouTh cyMMy, pa3HOCTb, IPOU3Be/leHHe U YacTHOe Apo0Oeii.
KonTponbHast pabota Ne 2 1 A YMMY, P > 1P A APOLEN
BhIMOMHATE TOXK/I€CTBEHHbIe TIpeo0pa30BaHUs paI[MOHATbHBIX BbIPA)KEHUMH.

7 PaBHOCU/IBHBIE YDaBHEHUS. 3
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Homep
naparp

Copepxanue
Marepuasa

y4eOHOro

Komu
€CTBO 4acoB

XapaKTepncana OCHOBHBIX BH/0B

(Ha ypoBHe yueOHBbIX /|efiCTBHI)

AEATE/IBHOCTH YUYE€HHKA

PaL[I/IOHaJ'ILHbIe YPaBHEHUA

Pewamb ypaBHeHUsI C TlepeMeHHOM B 3HameHarese Ipobmu.
ITpumeHsimb CBOMCTBA CTeTeHU C 1ieJIbIM TOKa3aTesieM [yisi Mpeodpa3oBaHUs

8 CreneHb C Le/JbIM OTpPHULIATE/IbHBIM 4 N
BbIpa>KeHU.
roKasaTesieM
3anucbigamsb yncia B CTaHJaPTHOM BUJIE.
9 CaoiicTBa CTereHu C LleJIbIM 5 k
roKasarejieM -
BbInosHamb 1iocTpoeHue 1 uteHue rpadrka GyHKIUN
1 Kk 4
0 y=7
OyHKIUsA X' 1 eé rpaduk
KontponbHas pabora Ne 3 1
I'nasa 2
KeagpaTtHbie KOpHM. 25
JeliCTBUTe/IbHBbIE UMC/Ia
1 ®yHKIUS Y = X° U eé rpaduK 3 Onucbleamb: TIOHSITHE MHOYKECTBA, 37ieMeHTa MHOXXeCTBa, CIOCOO0BI
1 33/laHis. MHOJKeCTB; MHOJKECTBO HATypaJIbHbIX UHWCes, MHOKeCTBO Le/bIX
- yKces, MHOXXECTBO palMOHA/bHBIX YMCE/, MHOXECTBO [eHCTBUTE/bHbIX
1 KBazpaTHble KOpHU. ApU(meThuecKui 3
9 KBA/IPATHAIH KODEHb yucesl M CBS3M MEX]y 35TUMH UHC/IOBBIMM MHOXXECTBaMH; CBSI3b MEXIY
OecKoHeuHbIMU JeCITUUHBIMU ZpobsiMu u paLMOHalIbHBIMHU,
1 MHO0KeCcTBO U ero 3/IeMeHTbI 2 MpparvoHaTbHBIMU YHC/IAMHU.
H b VOHa/IbHble W U VMOHAJ/IbHbIe YMCJIa. VBOJIUTH
3 PacnosHasam aloHa e aloHa e cna. Ilpuso
1 TTo/IMHOECTBO Onepauuu Haj 2 rpuMepbl  palMOHA/JIbHBIX  UWCeJl WM MppalUOHalbHBIX  YMCe.
4 MHOKECTBAMU 3anucbleamb € TIOMOIIBIO0 (HOPMYJT CBOMCTBA [eWCTBUM C AeUCTBUTEIbHBIMU
YMC/IaMU.
1 YucioBble MHOXKeCTBA 2 DopMyauposamn:
5
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35
z a Cojepxanue y4eOHOro XapakTepuCcTHUKa OCHOBHBIX BH/I0B [eSITeJIbHOCTH Yy4YeHHUKa
T g Konnu . o
T = | marepuana (Ha ypoBHe yueOHBbIX /|efiCTBHI)
€CTBO 4acoB
1 CaoricTBa apuMeTHUyeCcKoro 4 onpedenieHus: KBaJJpaTHOTO KOPHsI U3 UMC/ia, apu)MeTHUecKoro KBa/[paTHOrO
6 KBa/IpaTHOT'O KOPHS KOPHS1 U3 YKCJIa, PaBHBIX MHOJKECTB, ITOJIMHOKeCTBa, IepeceueHusi MHOXKeCTB,
o0bevHeHNsT MHO>KeCTB;
1 Toy/ecTBeHHbIe nipeobpa3oBaHus 5 y )
N ceolicmga: GyHKLUM y = X°, apudMeTUUeCcKoro KBaipaTHOro KOpHsi, GyHKIUU
7 BbIpa)KeHUH,
coJiepyKalux y =vJx i
KBa/lpaTHbIE€ KOPHH oka3sbigeamb CBOMCTBa apu(pMeTHYeCcKoro KBaJ|paTHOT' O KOpHS.
1 I 3 Cmpoumb rpabuKu byHKIi y = X u Y _‘H.
8 DyHKIUA Y=Yy s rpaduk [TpuMeHSTb MOHSITHE apu(PMeTHUUeCKOT0 KBaJpaTHOTO KOPHSI [I/isl BEIUMC/IEHHS
3HaueHWH BbIPa’KEeHHUH.
KonrposnbHast pabota Ne 4 1 Ynpowjamb BblpakeHus. Pemath ypaBHeHus. CpaBHUBaThb 3HAUeHUs
BbIpa)KeHUI. BBIMOMHATE TMpeoOpa3oBaHue BbIPA)KEHUM C TpUMeHeHHeM
Elumbili  knacchbili  wac  «Bo  ums BbIHECEHHWSI MHOXKUTEJISI U3-T10/], 3HaKa KOPHSI, BHECEHUEe MHOXXUTeJIS M0/, 3HaK
Poounbi!» KOpHS. BBINOMHATE 0CBOOOXK/eHMe OT HMPPALMOHATbHOCTA B 3HaMeHaTesie
Opobu, aHa/MM3 COOTHOIIEHHWH MEXIy UWUC/IOBBIMH MHOXECTBaMH U UX
371eMeHTaMH1
I'naea 3 26
KBajpaTHble ypaBHeHUA
1 KBagpatuble  ypaBHeHus.  Pemenue 3 PacnosHaeamb W TIPUBOJUTH TpPUMEPbI KBaJpaTHBIX YpaBHEHWI
9 HeTI0JIHBbIX KBaJ|paTHBIX ypPaBHEeHUMN pa3MuHbIX BUOB (TIOMHBIX, HEMOJIHbIX, TMPUBEAEHHBIX), KBaJpaTHBIX
o TPEXUJICHOB.
2 dopmyna KOpHeHu KBa/|paTHOI' O 4 o
0 ypaBHeHHs Onucbieamb B 00IIeM Buje pelleHWe HeroJHbIX KBa/PpaTHBIX YPaBHEHUH.
dopmynuposamb:
2 Teopema Bueta 3 onpedeneHusi: ypaBHEHWs TepBOM CTeleHH, KBaZpaTHOTO YypaBHEHHS;
1
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Homep
naparp

MarTepuasa

Copepxanue y4eOHOro

Komu
€CTBO 4acoB

XapakTepuCTHKA OCHOBHBIX BH/IOB [IeSITeJIbHOCTH Yy4YeHHKa
(Ha ypoBHe yueOHBbIX /|efiCTBHI)

KonrposbHast pabota Ne 5 1 KBaJJpaTHOTO TpéxusjeHa, [AWCKPUMMHAHTa KBaZlpaTHOTO YypaBHeHHs
5 T ——— 3 Y KBaZIpaTHOTO TpEXusieHa, KOPHsI KBaJpaTHOTO TpéxujeHa, OWKBa/paTHOTO
9 YPaBHeHHS, )
ceolicmea KBa/IpaTHOTO TpEXu/ieHa;
2 PerieHne ypaBHEHMI, KOTOpPbIE CBOJSATCS 5) meopemy Bueta u obpaTHyt0 ei Teopemy.
3 K KBa/IpaTHbIM YPaBHEHHUSIM 3anucbigamb U [OKasbiBaTb (OpPMyJ/y KOpDHEeH KBa/[paTHOTO YypaBHEHHUSI.
2 ParioHa/bHble ypABHEeHHS KaK 6 VccnenoBaTh KOJTMUECTBO KOPHeH KBaZIpaTHOTO YpaBHEHHs B 3aBUCHMOCTH OT
4 MaTeMaTUyeckKe MOJie/Ii pealbHbIX CUTyaLyii 3Haka €ro AUCKPUMHHAHTA.
Jokasbieamb meopembl: Buera (mpsMyt0o U 00paTHYIO), O Ppa3ioKeHWU
KontposbHast pabota Ne 6 1 KBa/IPaTHOTO TPEXUjieHa Ha MHOXKHUTE/IH, O CBOMCTBe KBa/IpaTHOTO TPEXUsieHa
C OTpULaTeIbHbIM JMCKPUMUHAHTOM.
Onucbleamb Ha TpUMepax MeTOJ, 3aMeHbl T[epeMeHHOW /i pelleHus
ypaBHEHHH.
Haxodumb KOpHM KBaZpaTHbIX ypaBHEHWH pa3/IMUHBIX BU/IOB.
[MpumensTb TeopeMy Buera u oOpatHyio eii TeopeMmy. BbINIOMHATE
pasniokeHWe KBaJpaTHOrO TpExXujeHa HAa MHOXUTenu. HaxoauTb KOpHU
ypaBHeHUM, KOTOpble CBOZASTCA K KBaZipaTHbIM. COCTaB/ATb KBaJpaTHbIe
ypaBHeHUsT W YpaBHEHMs, CBOJSIIMecs K KBaJpaTHbIM, SIBJISIOLLMECS
MaTeMaTHUeCKUMH MO/Ie/ISIMUA peaslbHbIX CUTyaLui
IToBTOpEHUE
U cUCTeMaTu3anusa 10
yueO0HOro MmaTepuasa
YrnipaxkHeHus 711 NOBTOPeHUs Kypca 8 Kiacca 9
KonrposbHast pabota Ne 7 1
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IIpumepHoe TeMaTH4YecKoe N/IaHMpPOBaHUe. Anreopa. 9 KJ1acc
3 yaca B Hezlemnto, BCETO 102 yaca;
g5
2 = Cojepxanue y4eOHOro K XapakTepuCTHKA OCHOBHBIX BH/IOB [IeATeJIbHOCTH Yy4YeHHKa
T E | maTepuana O/IMH | (ya yporHe yueGHBIX elCTBHIA)
€CTBO YacoB
I'naea 1 20
HepagBencrBa
1 YucnoBble HepaBeHCTBA. YPoK namsTy 3 Pacno3Haeamb ¥ TIPUBOAWTH TPUMEPbl UYMCJOBBIX HepaBeHCTB,
«Teppopu3m- npecTyrizieHne rnpotus HepaBeHCTB C TepeMeHHbIMM, JIMHeWHbIX HepaBeHCTB C O/IHON TepeMeHHOM,
Jesoseyecrsa> JIBOMHBIX HEpaBeHCTB.
2 OcHOBHEBIE CBOICTBa YHC/IOBBIX 2 Dopmynuposams:
HepaBeHCTB onpedeneHusi: CpaBHEHUs [BYX UHWCes, pelIeHWsT HepaBeHCTBA C OJHOU
3 C 3 repeMeHHOM, PaBHOCW/IbHBIX HepaBeHCTB, pelleHus] CUCTeMbl HepaBeHCTB C
JIO)KeHWe U yMHOXKeHHe UHCJIOBBIX o o
0 y OJJHOU repeMeHHOM, obsactu orpe/ieNieHust BbIpa)KeHHs;
HepaBeHCTB. eHMBaHue 3HayeHust -
p H ceolCmea UMUCJIOBBIX HEPaBEeHCTB, CJAOXKEHHUST W YMHOKEHMsI UMCJIOBBIX
BbIpa)KeHUsI
HEepaBeHCTB
4 HepaBeHcTBa € 0jHO! epeMeHHOH 1 Joka3bieamb: CBOWCTBA UMC/IOBBIX HEPaBEHCTB, TeOPeMbl O C/IOKEHUM U
N YMHO>XeHUH UMC/IOBbIX HEPaBEHCTB.
5 Peruenue HepaBeHCTB C OJiHOM 5 o
o Pewampb nviHeliHble HepaBeHCTBA. 3allvChbIBaTh pellleHNsI HepaBeHCTB U
nepeMeHHOU. YMC/IOBBIE TPOMEXKYTKH
UX CHUCTeM B BH/Ie UHC/IOBBIX TPOMEXYTKOB, OOBeJUHEHUs, IepeceueHust
6 CucTteMbl IMHENHBIX HEPABEHCTB C O/IHOU 5 YHC/IOBBIX TIPOMEXYTKOB. Pelliath CCTEMY HEpaBeHCTB C OJHOM MepeMeHHOM.
1IepeMeHHOH OueHnBaTh 3HaueHWe BbIpakeHWsl. V300pakaTh Ha KOOPAWHATHOMW TPSMOM
KonTposbHast paGota Ne 1 1 3a/laHHble HepaBeHCTBaMU YHC/IOBbIe IIPOMEXKYTKU
I'naea 2 38
KBagparnuHas QyHKIMA
7 [ToBTOpEHMe U paclIMpeHue CBeJeHUN O 3 Onucbieampb nioHsATHE (HYHKIMU KaK MpaBW/a, YCTaHAB/IMBAIOLLETO CBS3b
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g5
2 = Copep:xaHue y4eOHOro K XapakTepuCTHKA OCHOBHBIX BH/IOB [IeATeJIbHOCTH Yy4YeHHKa
T = | maTepuana O/THY | (ga ypoBHe yueGHbIX AelicTBHIA)
€CTBO 4acoB
byHKIH MEXY 3/IeMeHTaMu JIBYyX MHOK€eCTB.
o dopmyauposamnb:
8 CaoiicTBa (yHKIUH 3 pMyaup
onpedeneHusi: Hyns (YHKLWW; TIPOMEXYTKOB 3HAKOMOCTOSTHCTBA (DYHKLIWY;
9 Kak moctpouth rpaguk GyHKIuM y = 3 dbyHkuMy, Bo3pacraromieldi (yObIBaroleil) Ha MHOXeCTBe; KBaJIpaTUUHOMN
kf(x), ecnn wu3BecteH rpaduk  PyHKUMH yHKIMY; KBa/|paTHOTO HepaBeHCTBa;
y=1x ceolicmea KBa/JpaTUUHON GyHKIMM;
1 Kak noctpouth rpaduki hyHKIpH y = 4 npasuna MoCTpoeHust rpaUKoOB QPYHKIMI € MOMOILBIO0 peobpa3oBaHUil BUa
0 fx) + b f) - f(x)+a;
+ .
uy = f(x + a), eciv usBecteH rpaduK GyHKLUN fx) - flx . a); fx) . Kf(x)-
v = fx) Cmpoumb rpaduku GHyHKIMK C TTOMOIIbI0 Tipeobpa3oBanuil Buja f(x) — f(x)
+ a;
1 ) KBazpatuuHas ¢yHkuus, eé rpadpuk u 6 f(x) - flx + a); f(x) - kf(x).
1 CBOMCTBA Cmpoumb rpaduk KBajpaTtuuHou ¢yHKUuM. [lo rpaduky KBaZpaTUUHOMN
KouTposbHast pa6ora Ne 2 1 (byHKLMH OIUCHLIBAThL eé CBOMCTBA.
Onucbleamb CXeMaTUUHOE pacrioyio’keHne Tapabosibl OTHOCHTENBHO OCH
1 Pellenyie KBa/|paTHBIX HEPABEHCTB 6 abcrpcc B 3aBUCMMOCTM  OT  3Haka  cTapiiero  kKosdQuiMeHTa U
2 JUCKPUMHUHAHTA COOTBETCTBYIOLL[ETO KBa/[paTHOTO TpéxusieHa.
1 CucremMbl ypaBHEHHﬁ C [BYyMA 6 Pewampb KBdZIpaTHbI€ HEPAaBE€HCTBA, MCIIOJIb3yA CXeMY DdCIIOJIOKEHWA
3 TepeMeHHBIMH riapaboJIbI OTHOCHTE/IbHO ocu abcrmcc.
1 P c Onucblieamb Tpaduyeckuii MeTOJ, pelleHUs CUCTeMbl [BYX YPaBHEHWM C
4 CLUICHUE  3a/iad  C IOMOLIBI0  CHCTEM JBYMsl TlepeMeHHbIMU, MeTO/] TIOICTAaHOBKA Y MEeTO/, CJIOXKeHHsI /ISl pelLleHUs
BHEHHWM BTOPOU CTENeH! 9
YpaBHE opou cTene CHCTeMBbl [BYX ypaBHEHWU C [IByMsl IepeMeHHBbIMH, OJHO W3 KOTOPBIX He
KonTponbHas pabota Ne 3 1 ABJIAETCSA JTUHENHBIM.

Pewamb TeKCTOBbIe 3a/lauM, B KOTOPbIX CHCTeMa [IByX ypaBHEHUH C AByMsI
TepeMeHHbIMM SIBJIIETCSI MaTeMaTHUeCKOM MOJe/bI0 peajbHOro IpOoLiecca,
Yl UHTepIIPeTHPOBATh pe3y/bTaT PelleHUs] CUCTeMbI
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2 = Copep:xaHue y4eOHOro XapakTepuCTHKA OCHOBHBIX BH/IOB [IeATeJIbHOCTH Yy4YeHHKa
T E | maTepuana Koma (Ha ypoBHe y4yeOHbIX AeHCTBHI)
€CTBO 4acoB
I'nasa 3
J/ieMeHTbI PUMEPHOH 20
MaTeMaTHKHU
1 MaTtemMaTHueckoe MOJeIMpoBaHue 3 IMpugodumsb npumephbi:
5 MaTeMaTUYeCKUX MOJesed peajibHbIX CUTyalMd; MPUKJIAJHBIX 3a7au;
1 T — 3 TIPUOJTKEHHBIX B/IMUHUH; UCTIO/b30BAHUA KOMOWHATOPHBIX MTPaBU CYMMBI U
6 TIPOU3BE/IEHUST; C/TyYaliHbIX COOBITHH, BK/TFOUAst JOCTOBEPHbIE U HEBO3MOYKHbIE
COOBITHSI; OMBITOB C DPABHOBEPOSITHBIMU  WCXOZaMH;  TIpeZCTaBJIeHus
1 ITprOMKEHHBIE BBIUMCTICHHS 2 CTaTUCTUYECKUX JIaHHBIX B BuAe Tabmui, [guarpamMM, rpaduKoB;
7 WCTIO/b30BaHUs BEPOSITHOCTHBIX CBOMCTB OKDPY>KAIOLUX SIBJIEHUM.
1 OCHOBHBIE TIpaBU/Ia KOMOUHATOPUKU 3 Dopmyaupoeamb: . .
8 onpeoe/ieHust: abcostoTHOM TIOTPEeIITHOCTH, OTHOCHTe/IbHOM
TIOTPEIIIHOCTHA,  JOCTOBEPHOTO  COOBITHsS,  HEBO3MOXHOTO  COOBITHS;
1 Yacrota W BepOATHOCTb  C/IyYalHHOrO 2 K/ITaCCUUeCcKoe orpeie/ieHUe BEPOSITHOCTY;
9 COOBITHSI npasuna: KOMOWHAaTOPHOE TIPaBUIO CyMMbI, KOMOWHATOpPHOEe TIPaBUJIO
2 Kiaccrueckoe orpejiefneHye 3 TIPOU3BE/ICHHSL. .
0 BEPOSTHOCTH Onucbligamb 3Tanbl pellieHus IPUKIaJHON 3a1auM.
[MosicHSITh W 3amUChiBaTh (OPMY/Y CIOXKHBIX TPOLIEHTOB. IIpOBOAUTH
2 Hauanerele _ cBeaeHn 3 MPOLIEHTHBIE  PacyéTbl € WCIIO/Ib30BAHMEM  CJIOXKHBIX  TPOLIEHTOB.
1 0 cTatucTiKe. EQUHbIU KaaccHbill uac «Bo ums Haxodumb TOYHOCTb TPUOMKEHUs] Mo Tabnuie NpUOIKEHHBIX 3HAaUeHUit
Podunbt!» BE/IMUMHBL.  VICIIO/Ib30BaTh pas/ivuHbie (OPMbI  3alUCH  MIPUOIKEHHOTO
KoHTponbHas pabora Ne 4 1 3HayeHUsi BeMMuuHbl. OlleHWBaTh NPUOMKEHHOE 3HaueHWe BeJWUYUHBL.

Ipogodumpb OMBITBI CO C/Iy4aliHBIMM HCXOAaMU. [lOSICHSITH W 3alMChIBATh
dbopmyny HaxoXAEHUs UacTOThl CJAydalHOro coObIThs.  OnuMChIBaTh
CTaTUCTUYECKYIO OIIeHKY BEpOSITHOCTH CJIy4alHOro coObiThs. HaxoauTh
BePOSITHOCTh C/Ty4aiiHOTO COOBITHS B OTIBITaX C pAaBHOBEPOSITHBIMU UCXOJAMHU.
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2 = Copepxanue y4eOHOro XapakTepuCcTHUKa OCHOBHBIX BH/I0B [eSITeJIbHOCTH Yy4YeHHUKa
T E | maTepuana Koma (Ha ypoBHe y4yeOHbIX AeHCTBHI)
€CTBO YacoB
Onucbleamb 3Tarbl CTaTUCTUUECKOTO HccaefoBaHusl.  OdopMsTh
uHpopMalyio B Buje Tabmui W guarpamm. V3Brekate HMHGOpPMaIMi0 M3
Tabmui, ¥ auarpaMM. HaxoauTe M TIPUBOJWTH TIPUMEpPHI KCIIOIb30BaHUS
CTaTUCTUYECKUX XapaKTepUCTUK COBOKYIHOCTU JaHHBIX: CpeJjHee 3HaueHHe,
MO/ia, pa3Max, Me/iiaHa BEIOODKH
I'nasa 4
Yucnosbie 17
Noc/ie/0BaTe/IbHOCTH
2 UucioBble 110c/1e40BaTeIbHOCTH 2 ITpugodumb npumepbl: 1oC/IeZl0BaTe/IbHOCTeN; UYHCJIOBBIX
2 1oc/ieZloBaTelbHOCTEM, B UYaCTHOCTM apyi(MeTHUecKOW W TeOMeTpUYecKou
9 ApudbMeTHIeCcKas IPOrpeccHs 4 MpPOrpeccuii; WCMO/b30BAHUS T0C/IEeI0BATE/IbHOCTENM B peaslbHOW J>KU3HU;
3 3a/lau, B KOTOPBIX pAacCMaTpUBAIOTCSI CYMMbl C OeCKOHEUHBIM YKCIOM
c/laraeMbix.
2 Cymma n NepBbIX 4/IeHOB 3 Onucbigamb: TIOHATHE I10C/Iel0BaTe/IbHOCTH, U/IeHa I[0C/e/j0BaTe/lbHOCTH,
4 apu(MeTHUeCKOU Nporpeccuu CII0COOBI 3a/IaHusI TI0C/Ie/I0BATeIbHOCTH.
2 T'eoMeTpHUeCKast IPOrpeccus 3 Bbluucaamp uieHbl MOCIe]0BaTe/IbHOCTH, 3aZldHHOM (OpMYy/IoH N-rO ujieHa
5 17011 PEeKyPPEeHTHO.
dopmynuposamn:
2 Cymma n II€pPBbIX 4/IEHOB 2 onpedeneHus: apyuMeTUUeCcKoW IMpOrpeccuy, reoMeTpUuecKon MpOorpeccuy;
6 reoMeTPUYeCKOH IPOrpecCuu cgolicmea UleHOB TeOMeTpUUeckKod W apu(mMeTHUeCKOW TMpPOrpeccHil.
2 CymMma GECKOHEUHOH TeOMeTpHUecKoit 2 3adasampb aprpMeTHUUeCcKyro ¥ reOMeTPUYECKYI0 IIPOrpecCuu peKyppeHTHO.
7 Tporpeccuu, y Kotopou | q | <1
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C 0/iepKaHUe y‘—IEGHOI‘O XapaKTepncana OCHOBHBIX BH/IOB [1e€ATE€/IbHOCTH YUY€HHKA

MarepHasia Komm (Ha ypoBHe yueOHBbIX /|efiCTBHI)

€eCTBO 4aCoB

Homep
naparp

KontponbHast pabora Ne 5 1 3anucbieamb U nosicHAMb QOpMyJibl OOIEro usjeHa apUPMeTHUeCKOH W
reoMeTpUYeCcKOU MpOrpeccu.

3anucblieamb U 0Oo0Kasbleamb: (HOPMY/Ibl CyMMbl N TEpBBIX UJEHOB
apru(dmMeTHUeCKOW M TeoOMeTpUYecKou mporpeccuii; ¢OpMyJibl, BbIpaKarolue
CBOMCTBA WIeHOB apri(MeTHUeCKON ¥ TeOMeTpUUYeCKOU MpOorpeccuil.

Bbiuucasmp cymmy OeCKOHEUHOW TeoMeTPUYeCKOM TIpOTpeccru, y
Kotopo#i | q | < 1. IIpeacraBnisTh OeCKOHeUHbIe TIePUOINUECKUe 1poOU B BUfe
0OBIKHOBEHHBIX

IToBTOpEHME
H CHCTeMaTH3aIusA 10
y4e0HOro MaTepuasia

YripaxkHeHus Jij1s1 TOBTOPeHUsI Kypca 9 Kiacca 9

KonTponbHast pabota Ne 6 1
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IIpumepHoe TeMaTH4YecKoe IUIAaHHMpPOBaHUe. I'eomeTpus. 7 KJ1acc
2 yaca B He/JleJit0, Bcero 68 uacoB
-2
= Copep:xanue
E weGHOro Konuec XapakTepucTHKa OCHOBHBIX BH/I0B AeATeTbHOCTH yueHUKa
y TBO 4acoB (Ha ypoBHe yueOHBIX /{eliCTBUI)
MaTepHasa
=¥
I'naea 1
IIpocreiimme 15
reoMeTpuuecKmne ¢urypsi
U MX CBOMCTBA
1 Touku U npsmele. 2 Ipusodumb TpuMepsbl reoMeTpruYeCcKnX ¢buryp.
Ypok  namAatu Onucbleamb TOUKY, IPSIMY0, OTPE30K, JIy4, YTOJl.
«TeppopusmM- rnpecTyrjieHme Dopmyauposams:
rnpoTvB 4es10Be4ecTBa»
onpeoesieHUs1: paBHBIX OTPe3KOB, Cepe[iIMHbI OTPe3Ka, PaCCTOSIHUSI MEX/y ABYMSI TOUKaMU,
2 OTpesoK U ero JjvMHa 3 JIOTIOJIHUTENIBHBIX JTydeld, pa3BEPHYTOTO Vrja, PaBHBIX YIJIOB, OWCCEKTPUCHI YT,
CMEXHbIX M BEPTUKA/JbHBIX YIJIOB, TEpPeCeKarolnuxcs MPSIMbIX, IepIreHJuKYISIpHbIX
3 JIyu. Yron. V3mepenue 3 p y ’ P - p ’ PHEH/HKYTIAPHLL
yTJI0B MpsIMBIX, TEepHeH/WKYJispa, HAKJIOHHOM, pacCTOSIHUS OT TOUKU [0  TIpPSIMOU;
cgolicmea: pacrioyioXKeHUsl TOUeK Ha MPsSIMOM, W3MepeHUs] OTPe3KOB U yT/IOB, CMEXHBIX U
4 CMexHble n 3 BepPTUKa/lbHbIX YIJIOB, TEPIeHJUKYISPHbIX TIPSIMbIX; OCHOBHOE CBOWCTBO TIPSIMOM.
BEPTHUKA/IbHBIE YIJIbI Knaccugpuyuposamb YIJIBL.
5 TTeprieH MKy ASpHbIE 1 /Jlokasbieamb: TeopemMbl O IepeceKaroluxcs TpAMBIX, O CBOHCTBAX CMEXHBIX U
NpsMbIe BEPTUKA/IbHBIX YIJIOB, O eAMHCTBEHHOCTH NPAMOH, NepreH UKy IAPHON JAHHON (cnyqauu,
Korza TOYKa JIEXKUT Ha JlaHHOU TIPSIMOM).
6 AKCHOMBI 1 Haxod > =
axooumb JJIMHY OTpe3Ka, rpaZlyCHYK0 Mepy yrJjia, UCT0JIb3ysl CBOMCTBA UX U3MepeHUM.
TTOBTOpeHMe " 1 H306paxcamb € TIOMOIIBIO UYePTEXHBIX HMHCTPYMEHTOB TeOMeTpuueckue (Urypsr:
cuCTeMaTH3alysi  yueBHOro OTpe30K, Jiy4, yroj, CMeXXHble U BepPTUKa/IbHble YIJIbl, TeprieHAUKY/spHble TIpsiMble,
MaTepuasa OTpe3KH u JIyUH.
5 IosicHaimb, UTO Takoe akCHOMa, OTpe/ie/ieHure.
KontponbHas pabora Ne 1 Pewamb 3a7jadd Ha BBIYMCJIEHHe M [J0Ka3aTeIbCTBO, TIPOBO/JS HeoOXOAUMble
1 JlOKasareJibHble PacCyKIeHUs
I'nasa 2 18
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@
= Copepxxanue
E webHOro Konuuec XapaKTepHuCcTHKa OCHOBHBIX BU/IOB AeATe/TbHOCTH yueHHKa
y TBO 4YacoB (Ha ypoBHe yueOHBIX /IeliCTBUI)
Marepuasa
=1
TpeyrojibHUKH
7 PaBHbIe TpeYro/bHUKU. 2 Onucbleamb CMBICTT TIOHATUSI «paBHble GUrypbl». [IpUBOAUTH MpUMeEpHbI pPaBHBIX
Beicora, Me/iaHa, ¢buryp.
OucceKkTprca TpeyroibHUKa M306paxcamb U HaXO[uUTh Ha PpHUCYHKax pABHOCTODOHHWE, paBHOOeApeHHbIe,
o < MIPSIMOYTO/IbHBIE, OCTPOYIOJIbHBbIE, TYIIOYIO/IbHble TPEYrOJIbHUKM W MX 3JIeMEeHTBHI.
8 [lepBbli U  BTOpPOU 5 pAMOY ’ poy » TYnoy pey
Knaccuguyuposamnb TPeyroJIbHUKU o CTOpOHaM U yrJiam.
TIPU3HAKH paBeHCTBa
dopmynuposamnb:
TPeyrobHUKOB
onpeode/ieHUsi: OCTPOYTOJIbHOTO, TYIIOYTOJILHOTO, TPSIMOYTOJBHOTO, paBHOOEApPEHHOTO,
9 PaBHObe/peHHbIiT 4 PaBHOCTOPOHHETO, Pa3HOCTOPOHHEr0 TPEYroJbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MeJHUaHBbI
TpeyroJIbHHK 1 ero CBOMCTBA TPeyro/IbHUKA; PpaBHBIX TPEYroJILHUKOB, CEpeJUHHOr0 IIepIeHAuKyJ/igpa OTpe3Ka;
1 TIpusHAKH 2 nepumeTpa ; TPeyroJ/IbHUKa;
0 PaBHOBE/IPEHHOTO ceolicmea: PaBHOO/|PEHHOTO TPEYTO/bHUKA, CePEeMHHOrO MeprieHANKy/Apa OTpesKa,
Tpeyro/bHuKa OCHOBHOT'O CBOMCTBa paBeHCTBa TPeyro/IbHUKOB;
NPU3HAKU: paBeHCTBa TPeyroJbHUKOB, paBHOOepeHHOT0 TpPeyro/ibHUKa.
1 Tpetun IIpU3HaK 2 /lokasblieamb TeopeMbl: 0 eZJMHCTBEHHOCTU NPSIMOM, TepIieHAUKY/IIPHOM JaHHOM (C1y4al,
1 paBeHCTBA TPEYTr'0/IbHUKOB KOT/la TOUKA JIXKUT BHe JAHHOW TIPSIMOii); TpY IIpU3HAKa PAaBeHCTBA TPEYTrOJbHUKOB,;
1 TeopeMmbl 1 MpU3HAaKK PaBHOOEPEHHOTO TPeyrojbHUKA;, TeOpeMbl O CBOWCTBAX CePeAWHHOTO
2 repreHuKyspa, paBHOOeIpeHHOT 0 u PaBHOCTOPOHHETO TPeyroJbHUKOB.
PazesicHamb, 4TO Takoe Teopema, OIMHUCHLIBATH CTPYKTYPY TeopeMbl. OOBSICHATH, KaKyIO
TlosTOpenue " 1 TeopeMy Ha3bIBAaIOT OOPaTHOM JIaHHOM, B UéM 3aK/IF0YAeTCs MeTOJ, [JOKa3aTelbCTBa OT
cucTeMaTH3alys - yuebHoro NPOTUBHOTO. [IPUBOAUTEL PUMEPLI MCIIO/IL30BAHUS STOr0 METO/a.
Marepuasa PelaTh 3a1auy Ha BBIUKC/IEHHE U [JOKA3aTe/TbCTBO
KoHTtponbHass  pabota 1
Ne 2
I'nasa 3
ITapannensHbIe npsaMbIe. 16

CymMmMa yr/ioB TpeyrojibHUKa
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= Copepxxanue
E webroro Kosnuec XapaKTepHCTHKA OCHOBHBIX BH/I0B AeATe/IbHOCTH y4eHHMKa
y TBO 4YacoB (Ha ypoBHe yueOHBIX /IeliCTBUI)
MarepHasa
a
1 [TapasienbHsble MpsiMble 1 Pacno3nasamb Ha yepreskax rapasuiesibHble TIpsiMble.
3 N300pakaTb C TOMOLIbIO JMHEMKM W  YrojbHUKA I[apasviesibHble  TIpsiMbIE.
1 TpuzHaK 7 Onucbieamb yriibl, 00Opa3oBaHHble TIpU TlepeCeYeHUM [JIBYX TPSIMBIX CeKYIIeH.
dopmynuposamb:
4 Tapasu1e/IbHOCTU NIPSMbIX
onpeodeseHus: TlapaJljieJIbHbIX TPSIMBIX, PACCTOSTHUSI MEXZY Iapajjie/bHbIMU TPSIMbIMHY,
1 CaoricTBa 3 BHEIIIHero yria TPeyroJ/IbHHUKa, TUTIOTeHY 3bI u KaTera;
5 Napa/lyie/IbHbIX TIPAMBIX ceolicmea: Tapa/ileNnbHbIX TIPSAMBIX; YIVIOB, 00Opa30BaHHBIX TIPU  TEpeceueHuH
1 Cymma VT7IOB 4 Napa/Ule/bHbIX  [PAMBIX  CEKYLeH; CyMMbl y/IOB TPEyro/JbHMKa; BHELIHero yria
6 TpeyrombHIKa TPeyroMbHUK; ~ COOTHOWIEHMA — MeXJy —CTOPOHaMM M yI/laMM  Tpeyro/bHUKa;
NIPSIMOYTO/IBHOTO ~ TPeYrOo/IbHMKA; OCHOBHOE  CBOWCTBO  Iapasule/lbHbIX  IPSIMBIX;
1 IIpsMOyro/bHBIN 2 NPU3HAKU: TIApaj/uleJIbHOCTU IIPSAMBIX, PAaBeHCTBA IIPAMOYI'O/IbHBIX TPeYrOJbHUKOB.
7 TpeyroJIbHUK /Jlokasbleamb: TeopeMbl O CBOMCTBax MapajiefbHbIX TMPSIMbIX, O CyMMe VIJIOB
1 CpoiicTBa 2 TpPeyrojibHUKa, O BHeLHeM yIJle TpeyrojbHUKa, HepaBeHCTBO TPeyroJIbHUKA, TeOpeMbl O
8 [PSIMOYTOJILHOTO CpaBHEHHWH CTOPOH U YIJIOB TPeyro/bHUKA, TeOpeMbl O CBOWCTBax IPSIMOYIOJIBHOIO
Tpeyro/bHUKA TpPeyroibHUKa, TPU3HAKW MapajyleflbHbIX TPSIMbIX, paBeHCTBAa MPSIMOYTOJIbHBIX
TPeyro/IbHUKOB.
3 Kontponbhasi pabora Ne 1 Pewamb 3ajjauy Ha BBIUKC/IEHNE U [J0KA3aTebCTBO
I'nasa 4
OKpYXHOCTB M KpPYT. 16
I'eomeTpHruecKue NmoCTpoeHUs
1 ['eomeTpuyeckoe MecTo 2 TosicHamb, 4TO Takoe 3a/ja4ua Ha IOCTPOeHNe; reoMeTpruueckoe Mecto Touek (I'MT).
9 To4eK. OKpY>KHOCTb U KPYyT IIpuBoaUTH [IpYMepEI I'MT.
o H306pajxcamb Ha PUCYHKAX OKPY’KHOCTb M €€ 3J7IeMeHThI; KacaTeJbHYI0 K OKPY>KHOCTH;
2 Hexkortopele  cBoMCTBa 3 P pucy Py ’ y Py ’
OKPY’)KHOCTb, BIIMCAaHHYIO B TPeyIrOJIbHUK, M OKPY)XHOCTb, OITMCAHHYI) OKOJIO Hero.
0 OKpPY>XHOCTH. KacarenbHasi K .
OKDYIKHOCTH OnwuceiBatb B3aUMHOe pacrionoxeHue OKPY>KHOCTH U NIPSIMOM.
dopmynuposamb:
2 OnucaHHas U 3
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@
= Copepxxanue
E webHOro Konuuec XapaKTepHuCcTHKa OCHOBHBIX BU/IOB AeATe/TbHOCTH yueHHKa
y TBO 4acoB (Ha ypoBHe yUeOHBIX [[eHCTBHI)
Marepuasa
=1
1 BMUCAHHAas OKPY>KHOCTH onpedefneHUsl: OKPY)XHOCTH, Kpyra, HX 3/€MEeHTOB; KacaTeJlbHOM K OKPY)XHOCTH;
TpeyrojabHUKa OKDY>XKHOCTH, OMMCAHHOW OKOJIO TpPeyroJbHWKA, W OKPY)XHOCTH, BIHMCAaHHOW B
TPEeYrO/IbHUK;
2 3a/ilauv Ha TIOCTPOEHUe 3 pey ’
2 ceolicmea: CepeJUHHOTO TmepreHAuKy/asipa Kak ['MT; Ouccektpuchl yria kak ['MT;
KacaTeJIbHOM K OKPY)KHOCTU; [JuhaMeTpa M XOp/bl; TOUKU IlepeceyeHusi cepeJrHHbIX
2 Metop 3 MepIIeHNKY/IAPOB CTOPOH TPEYro/IbHUKA; TOUKH [epeceueHuss OWCCEKTPUC YIJIOB
3 reoMeTpu4eCKux MeCT TOUYEeK TpeyroJIbHUKa,
B 3a/lauax Ha MOCTPOeHUe Npu3HaKu KacaTe/IbHOM.
TToBTOpeHHe - 1 ,Z[OKa3ub16amb. TeopeMbl Oucepeéﬂ[I/IHHOM TeprieHANKyIIsipe 1 OuCceKTpHUCe yrya Kak FMTU,
CHCTeMaTH3aIMs  Y4eBHOro O CBOCTBAX KacaTenbHOM; 00 OKPYXHOCTH, BMWCAHHOW B TPEYTO/BHMK, OMMCAHHOH
MaTtepuana OKOJIO TPeyro/bHUKa; MIpU3HAKU KacaTebHOM.
Pewiamb OCHOBHBIE 33/lauM Ha TIOCTPOEHHeE: TOCTPOeHWe Yrja, PaBHOTO [JaHHOMY;
KonrponbHast pabora Ne 1 MOCTPOEHHE CEepeJMHHOr0 IeprieHAUKY/spa [aHHOrO OTpe3Ka; I1OCTPOeHHWe IpSIMOH,
4 MPOXO/slleil yepe3 Z@HHYIO0 TOUKY U TepreHAUKY/ISPHOM JIaHHOM TpsIMOM; TOCTPOeHue
. . OUCCEeKTPUCHI JAHHOTO YTJa; TOCTPOEHWe TPeyrojbHUKa I0 JIByM CTOPOHaM W YTy
EOuHbIli  KaaccHblll  uac . >
B PoduHbily MeXJy HUMH; 1O CTOpOHE W  [BYM [pWieXxalMm K Hed  yIJam.
«bo umi o : Peruats 3aZjauu Ha TOCTPOeHue MeTOZ0M I'MT.
Cmpoumb TpeyrobHUK 110 TPEM CTOPOHAM.
Pewampb 3ajaur Ha BbIUMC/IEHYE, 0Ka3aTe/IbCTBO U NTOCTPOEHHe
O0o0menue 5
U cucTemMaTH3alus
3HAHMH yYaluxcs
YrpaxkHeHUst [Jig T[IOBTOpPEHHUS 4
Kypca 7 KJacca.
KonTponbHast pabota Ne 5 1
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Marepuasa

€CTBO 4aCoB

IIpumepHoe TeMaTH4YecKoe IUIAaHHMpPOBaHUe. I'eomeTpus. 8 KJ1acc
2 yaca B HeJleto, BCEro 68 4yacoB
s
E Copep)xanue yuedHOro Konmnu XapakTepHuCTHKA OCHOBHBIX BH/IOB AeATe/IbHOCTH y4eHHKa

(Ha ypoBHe yueOHBIX /1eliCTBUI)

" BITMCAHHBIE YTJIbL

I'naea 1 29
YeThIPEXyro/IbHUKHU
1 UeTbIpEXYro/IbHUK U ero 2 IlosacHAmMb, UTO TakKoe 4YeTbIPpEXYro/bHUK. OINUChIBaTh 3/1eMEHThI YeThIPEXYIO/IbHUKA.
37IeMeHTBL. Ypok namaTu Pacno3nasamb BBIIYKJIbIE u HEBBIIYKJ/IbIE YeTbIPEXYTO/IbHUKU.
«Teppopu3m- MpecTyrnieHme H306padxcamb ¥ HAXOAUTh Ha PUCYHKAX UeTHIPEXYTOIbHUKHU Pa3HBIX BUJOB U X 3JIEMEHTHI.
MpoOTUB HE/10BE4ECTBa» DopMyauposam:
2 TTapanienorpamMm. 2 onpedeseHusi: TiapajisenorpaMMa, BbICOTHI TapajjiesiorpaMMa; TMpsIMOYTOJIbHUKA, poMOa,
CBouiCcTBa rapa’siiesiorpaMmma KBaJpdTa, CpedHeW JIMHWUW TPEYrOJIbHHWKA; Tpalleliiik, BBICOTBI TpalieliH, CpeJHen JTMHUH
TpareLyy; L|eHTPa/JbHOIO yrja OKPY)>XHOCTH, BIIMCAHHOI'O yIjla OKPY)XHOCTH; BIIMCAHHOI'O U
3 HpusHaKu 2 OIUCAHHOIO YeTbIpEXYro/IbHUKA,;
fapaJiiesiorpavMma ceolicmea: TapajuiesiorpaMMa, TIPSMOYTO/bHUKA, pom0Oa, KBajpara, CpeJHUX JIMHUH
4 IIpsAMOYTO/IBHUK 2 TpeyrosibHUKa W Tpaleuyy,  BIWCAHHOIO  yrja,  BIMCAHHOIO U ONKWCAHHOIO
PoMG 5 YeTbIpEXYTro/IbHUKA;
NpusHaKu: TapajiesiorpaMMa, TpsIMOYrofbHUKA, pomMba, BIMCAHHOTO U ONKCAHHOIO
6 KBagpar 1 YeTbIPEXYTO/IbHYKA.
KouTposibHas pabota No 1 ,[[OKCIBblGCIme.‘ TeopeMbl O CyMMe YIJIOB YeTbIpEXYro/IbHUKA, O FPaZlyCHOM Mepe BIIMCAaHHOIO
1 yI/ia, 0 CBOMCTBAX M MPU3HAKAX IapasuiesiorpaMMa, MpsiMOYToJIbHUKA, poM0a, BITMCAHHOTO U
OMMUCAHHOI0 YeTHIPEXYTO/IbHUKA.
7 Cpepusisi JIMHUA 1 ITpumeHsmb V3y4eHHbIe OIpe/ie/leHrs], CBOMCTBA U NPU3HAKU K pelleHu0 3a/ia4y
Tpeyro/ibHUKa
8 Tpanenus 4
9 LenTpanbHbIE
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CopepxaHue y4e0HOTO Komu XapakTepucTHKa OCHOBHBIX BH/IOB AeATeIbHOCTH yUeHHUKa
Marepuasia €CTBO 4acoB | (Ha ypOBHE YUeOHBIX /IeHiCTBUI)
1 Brniicannbie 15 2
0 OMNMCaHHbIe
YeThIPEXYTOIbHUKHA
KonTponbHast paborta Ne 1
2
I'nasa 2 16
ITogo0ue TpPeyro/IbHUKOB
1 Teopema Paneca. 6 dopmynuposamnb:
1 Teopema 0 onpeoeneHue MOI00HBIX TPeyroJIbHUKOB;
MIPOIOPLMOHA/IbHBIX OTPe3Kax ceolicmed: Me[yaH TPEYrojbHUKA, OMCCEKTPUCHI TPEYTo/IbHUKA, MepeceKaroluxcst XOpZ,
KacaTebHON U CeKyliel;
1 ITomo6HBIE 1 YHIeH,
NpU3HAaKu nofo6ust TPeyroJIbHUKOB.
2 TPeyroJIbLHUKU
/lokasbleamn:
1 [TepBbiii NIPU3HAK 5 meopembl: daseca, 0 TIPONOPLMOHAIBHBIX OTPe3KaxX, O CBOMCTBaX MeJvaH TPeYyroJIbHUKa,
3 1o/,061sl TPeyrobHUKOB OMCCeKTPHCHI TPeyToJIbHUKA;
1 Bropoii ®  Tperwii 3 ceolicmea: repeceKaroIuxcst XOpA, KacarenbHON Y CeKyllleH;
4 NpU3HAKH Mo106us npu3H1a_[Ku 1o/100MsT TPeyTOTbHUKOB. 5
TPeYrobHUKOB [puMeHsimb U3yueHHble Orpe/ie/ieHus], CBOWCTBA Y NIPU3HAKY K PelLLeHUI0 3a/a4u
KonTponbHast paborta Ne 1
3
I'nasa 3
Pemrenue NPAMOYT0/IbHBIX 14
TPeyroJibHUKOB
1 MeTtpuueckue 1 dopmyauposamnb:
5 COOTHOLLEHUS onpedefneHusi: CUHyCa, KOCHMHYCa, TaHTeHCa, KOTaHreHca OCTPOro yrIJja MpsIMOYTrOJbHOIO

B MMPpAAMOYT OJIbHOM

TpeyTroJ/IbHUKa,
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@
E CopepxaHue y4e0HOTO Komu XapakTepucTHKa OCHOBHBIX BH/IOB AeATeIbHOCTH yUeHHUKa
Marepuasia €CTBO 4acoB | (Ha ypOBHE YUeOHBIX /IeHiCTBUI)
TpeyroabHUKe ceolicmea: BbIpaKarolllie MeTpUYyecKhe COOTHOLLIEHHs B MPSIMOYTOJIbHOM TpeyrojbHUKe U
1 Teopema Iutaropa 5 COOTHOLIEHUS] MeX]y CTOPOHAaMU U 3HAaueHUsIMM TPUTOHOMETPHUYECKHX (QYHKIUM B
6 MIPSIMOYTOJIbHOM Tpeyro/bHUKe.
3anucbigamb ~ TpPUTOHOMeTpUYeckrWe  (GOpMyJibl,  BbIpaKalolue  CBSI3b  MEXIYy
KontposnbHast pabora Ne 1 TPUTOHOMETPUUECKUMH byHKUMAMEI OJIHOTO u TOrO Xe OCTpOro yrnaa.
4 Pewamb NpPSIMOYTOJIbHbIE TPeyrO/IbHUKU.
1 TpuroHomeTpuyeckue 3 Hoxasbieamb:
7 byHKIME  octporo  yrmia meopemMy O MeTPUYECKUX COOTHOLIEHUSIX B IMPSIMOYTOJIbBHOM TpPEeyrOJIbHUKe, TeopemMy
MIPSIMOYTOJIbHOTO [Indaropa;
TPeyrobHuKa ¢opmybl, CBsA3BIBAIOLLIME CUHYC, KOCUHYC, TAH€HC, KOTAaHT'eHC OJHOT0 M TOTO >Xe OCTPOro
yrja.
1 Pemenne 3 BbigoOumb OCHOBHOE TPWUTOHOMETPUYECKOe TOXKIECTBO W 3HAueHWs CHHYyCa, KOCHUHYCa,
8 NPsAMOYTOJIPHBIX TaHreHca ¥ KotaHreHca s yrios 30°, 45°, 60°.
Tpeyro/bHMKOB ITpumeHsimb ©3yueHHbIe OTpeZiesieHusl, TeOpeMbl U (hOPMYJIbI K PEIIeHHU0 3aau
KontponbHast pabora Ne 1
5
I'nasa 4
MHoOroyro/ibHUKH. 10
IInomaabs MHOroyroJibHMKa
1 MHOT0yTro/IbHUKA 1 Iosicuamb, 4yTOo Takoe TIOLLIA b MHOTOYT'OJIbHUKA.
9 OnuceiBaTh MHOTOYTOJIBHUK, €r0 3/IEMEHTHI; BBITYK/Ible U HEBBITYK/Ible MHOIOYTIO/IbHUKH.
2 e ———— 1 I/I306pa>1<a€b W HaXOAWTb HA PUCYHKaX MHOTOYTOJIBHMK U €r0 5/IEMEHTbI; MHOIOYTO/bHHUK,
0 MHOTOYTO/THHKA. BIIMCAHHBIA B OKPY)KHOCTb, W MHOTOYIO/JIbHMK, OINMUCAHHBIM OKOJIO  OKPY’KHOCTH.
Toumazs dopmyauposamn:
MPAMOYTO/bHHKA onpede/ieHusi: BINMCAHHOTO W OINMCAHHOTO MHOTOYTOJIbHMKA, IUIOLIaZd MHOTOYTOJIbHUKA,
PaBHOBEJIMKUX MHOT'OyTO/TbHUKOB;
2 IInomans 2 OCHOBHble ceoiicmea T/I0Ia/u MHOTOYTO/IbHHKA.
1 rapasiiesiorpaMma
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E CopepxaHue y4e0HOTO Konuu XapakTepHuCTHKAa OCHOBHBIX BU/IOB AeATe/IbHOCTH yueHHKa
Marepuasia €CTBO 4acoB | (Ha ypOBHE YUeOHBIX /IeHiCTBUI)
=1
2 [Tnomazae TpeyronbHUKa 2 Joka3bieamb: TeopeMbl O CyMMe VIJIOB  BBIIYKJIOTO N-yrOJbHUKA, IJIOLAAU
2 NpsSIMOYTO/TbHYKA, TUIOLa/Id TPeYrobHKKA, TUIOLaN TpamneLyH.
IlpumeHsimb V3y4eHHble Onpe/iesieHs], TeOpeMbl U (POPMYJIbI K PeLleHHIo 3a7au
2 ITnowaae Tpamneruu 3 p y PEA » TEOp (popmy p A
3
KontponbHass pabora Nd 1
6
EOQuHblli  KaaccHblll  uad
«Bo ums PoOuHbli!»
IToBTOpEHHE
U cUCTeMaTHu3anus 8
y4yeOHOro MaTepuasa
YrpakHeHUst [0 TIOBTOPeHUS 7
Kypca 8 kiacca
KonTtposnrHast pabora Ne 7 1
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IIpumepHoe TeMaTH4YecKoe IUIAaHHMpPOBaHUe. I'eomeTpus. 9 KJ1acc

2 yaca B HeJleto, BCEro 68 4yacoB
s
E Copep)xanue yuedHOro Konmnu XapakTepHuCTHKA OCHOBHBIX BH/IOB AeATe/IbHOCTH y4eHHKa
Marepuasia €CTBO 4acoB | (Ha ypOBHE YUeOHBIX /IeliCTBUI)
a
I'naea 1 16
Penrenuvie Tpeyro/ibHUKOB
1 Cunyc, KOCHUHYC, 2 dopmyauposamnb:
Ta@HT'eHC U KOTaHr'eHC yrja OT onpedeneHus: CHWHyCa, KOCHHYyCa, TaHTeHCa, KoTaHreHca yrma or 0 go 1807
0’ mo 180° ceolicmeo CBSI3U JUTMH JiiaroHanemn U CTOPOH rapaJsiiesiorpaMmma.
dopmyauposamb U PpasbsICHATbL OCHOBHOE TPUTOHOMETPUUYECKOe TOXKZAEeCTBO. BhluncisaTh
2 Teopema KOCUHYCOB 3 pMyup P . P P o
3HauyeHUe TPUTOHOMETPUUECKOM (YHKLMM yIya IO 3HAueHWI0 OFHOM M3 ero 3a/laHHbIX
3 Teopema cuHycCOB 3 (yHKIMA.
4 PerieHue 3 dopmynuposamb W [10KasblBaTb TeOpeMbl: CUHYCOB, KOCHUHYCOB, CJIe[CTBUS W3 TeOpeMbl
TPeyro/bHIKOB KOCHHYCOB v CUHYCOB, 0 iomasu OIMCaHHOI'O MHOI'OYI O/IbHUKA.
3anucbieamb 1 A0Ka3biBaTh (OPMYJIbI [/Is1 HAXOXKEHHUs TUIOLaId TPeyrobHUKa, paiiyCcoB
5 Dopmybl A 4 BIMUCAHHOW U OMTMCAaHHOM OKPYKHOCTeU TpeyroibHUKa.
HaxO0X/|eHHs Tomaan ITpumeHsamb u3yueHHbIe onpefiesieHys, TeopeMbl U (OpPMYJIbl K pellieHH0 3aau
TpeyrojibHUKa
KontponbHast pabora Ne 1
1
I'naea 2 8
IIpaBu/IbHBIE MHOrOYroOJIbHUKH
6 [IpaBusibHBIE 4 IosicHamb, UTO Takoe LIEHTP U L|€HTPaJbHbIM yrO/ TMPaBUIBHOTO MHOTOYTOJIbHUKA,
MHOT'OYTOJTbHUKH v 150'¢ CEeKTop U CerMeHT Kpyra.
CBOWCTBA dopmynuposamnb:
onpedeneHue TIPaBU/IbHOTO MHOT'OYTOJIbHUKA;
7 [nvna OKDY>KHOCTH. 3 pe P y ’
ceoticmea NIPaBWILHOTO MHOT'OYT'O/IbHUKA.
[Tnomans Kpyra
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Copep)xanue yuedHOro Komnu XapakTepucTHKA OCHOBHBIX BH/IOB AesITe/IbHOCTH y4yeHuKa
Marepuasia €CTBO 4acoB | (Ha ypOBHE YUeOHBIX /IeHiCTBUI)
KontposeHast pabota Ne 1 Joka3sblieamsb CBOWCTBa TIPaBU/IbHBIX MHOT'OYTOJIbHUKOB.
2 3anucbleamb U pas3bsCHATL  (OPMYyJbl  AJMHBI  OKPY)KHOCTH, IUIOIIAZAM  Kpyra.
3anucbieamb U [0Ka3biBaTh (POPMYJbI AMUHBI AYTH, TJIOMIAAU CeKTopa, (opMysibl Asst
HaxOX/eHHs1 pauyCoOB BMIMCAHHOM W  OMMCAHHOM  OKPY)KHOCTeM MpaBUIBHOIO
MHOT'OyTOJIbHUKA.
Cmpoumb € TIOMOLBIO LIUPKYJISL U JIMHEWKY NpaBU/IbHbIE TPEYTO/IbHUK, YeThIPEXYTOIbHUK,
I11eCTUYTO/TbHUK.
ITpumeHamb u3yueHHbIe onpefiesieHHs], TeopeMbl U ()OPMYJIbl K pellleHU0 3a/ia4y
I'naea 3 11
JekapToBbI
KOOP/JAWHATHI Ha M/IOCKOCTH
8 PaccrosiHue MEXY 3 Onucbigamb MIPSIMOYTOTbHYHO cucremy KOOp/IMHAT.
[BYMsI TOUKaMH C 3a/laHHbIMU dopmynuposamb: oripefiesieHre ypaBHeHUs PUTYpPbl, HEOOXOAMMOe 1 JOCTaTOYHOE YCIOBUS
Koop/iuHaTaMu. Koop/uHaThI Triapa’uie/lbHOCTH JBYX TIPSIMBIX.
cepe/ivHbI OTpe3Ka 3anucbieamb U [0Ka3biBaThb (HOPMYJibl PACCTOSHUS MeXJy J[ABYMsl TOYKaMW, KOOpZAMHAT
9 YpaBHeHue burypsb. 3 CEPE/AMHET . oTpeska.
VpaBHeHHE OKPYKHOCTH BbigoOumb ypaBHeHHE OKPY)KHOCTH, OOIljee ypaBHEHWE TIPSIMOi, ypaBHEHHe TIPSIMOM C
YIJIOBBIM KO3 puiieHToM.
1 YpaBHeHue MpsAMoi 2 Jlokasbieamb HeOOXOAUMOE U [I0CTATOUHOE YC/IOBHE Mapasiie/IbHOCTH JABYX MPSIMBIX.
0 ITpumeHsimb U3yueHHbIe OmpefiesieHus, TeopeMbl U (JOPMYJIbI K pellieHHI0 3a/1a4
1 YrioBoit ko3dduiiieHT 2
1 NIpSIMOU
KonTponbHast paborta Ne 1
3
I'naea 4
12
BekTophl
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E Copep)xanue yuedHOro Komnu XapakTepucTHKA OCHOBHBIX BH/IOB AesITe/IbHOCTH y4yeHuKa
Marepuasia €CTBO 4acoB | (Ha ypOBHE YUeOHBIX /IeHiCTBUI)
1 [TonsTre BeKTOpa 2 Onucbleamb TIOHATHSL BEKTOPHBIX U CKAa/ISIPHBIX BeJIMUYMH. VIMOCTpHUpOBaTh MOHSITHE
2 BeKTOpa.
1 KooppauHatel BekTOpa 1 Popmyuposanb:
3 onpedesieHusi: MOJYJIsl BEKTOpa, KOJ/UIMHEApHbIX BEKTOPOB, PaBHbIX BEKTOPOB, KOOpPZAMHAT
BEKTOPa, CYMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHBOIIOJIOKHBIX BEKTOPOB, YMHOKEHUS
1 CrioxkeHue 1 BbIUUTaHKUE 2 BEKTOpa Ha YuCIo, CKaJISIPHOTO MpOU3BeIeHUs BEKTOPOB;
4 BEKTOPOB ceolicmea: paBHBIX BEKTOPOB, KOODJMHAT paBHBbIX BEKTOPOB, CJIOKEHUs] BEKTOPOB,
1 YMHOXeHUe BeKTOpa Ha 3 KOOp/IMHAT BEKTOpa CyMMBbI U BEKTOpa Pa3HOCTH /IBYX BEKTOPOB, KOJUIMHEAPHbIX BEKTOPOB,
5 S — YMHOKEHMS BeKTOpa Ha UWCI0, CKaJsgpHOTO TIPOM3BeJleHUs [JBYX BEKTODOB,
nepreH/IMKYJIsPHbIX BEKTOPOB.
1 CxansipHOe 3 Jlokasbieamb TeopeMbl: O HaXOXAEHWU KOOPAWHAT BEKTOpa, O KOOpAUHATaX CyMMBbI U
6 TIpOU3BE/IEHNE BEKTOPOB Pa3HOCTU BEKTOPOB, 00 YyC/IOBUM KOJUTMHEAPHOCTH [BYX BEKTOPOB, O HaXOXKIEHUHU
KoHTposbHast pabota Ne 1 CKQJIIPHOTO ~ TPOM3Be/IeHUsT /IBYX BEKTOPOB, 00 YC/IOBUM  TIEPIEHAUKY/ISIPHOCTH.
4 Haxodumb KocrHYyC yria Mexxay ABYMs1 BEKTOPaMHU.
ITpumeHsamb U3yueHHbIe OnpezesieHus, TeopeMbl U (OPMYJIb K pellieHu0 3aauy
I'nasa 5
I'eomeTpuueckue 13
npeodpa3oBaHusA
1 [Brxenue 4 ITpueodumb TipuMepsI 1peobpa3zoBaHus GUryp.
7 (mepemelieHue) ¢uryps. OnuceiBaTh Tipeobpa3oBaHusi (Uryp: rnapasuiefbHbIM MepeHoc, oceBas CUMMETpHS,
[TapannenbHbIl IepeHoC LieHTpaJibHast CUMMeTpUs, TIOBOPOT, rOMOTeTHS, nogobue.
1 OceBasi ¥ LeHTpaJ/ibHas 4 Popmyauposams; .
8 cumverpun. TloBopor onpedenieHus: [IBWXEHHUs; PaBHbIX (Uryp; TOUeK, CHMMETPHYHBIX OTHOCHTE/bHO MPAMOK;
TOUeK, CUMMETPUUHBIX OTHOCUTEBHO TOYKH; (DUTYPhl, UMEIOLLell 0Cb CUMMETPHH; (UTyPBI,
1 l'omorerusi.  Ilopobue 4 ¥MeloLIel LIeHTp CUMMeTpHHY; TI07{06HBIX duryp;
9 (uryp ceolicmea: JBWKeHUsl, Tlapa/jie/lbHOrO TiepeHoca, OCeBOM CHMMETPHUH, LieHTPaIbHOM
KoHTponbHas paboTa Ne 1 CUMMeTpHH, } TIOBOPOTA, _ TOMOTeTHH.
Joka3bleamb TeopeMbl: O CBOWMCTBAaX I[apajjie/lbHOTO IepeHoca, OCEeBOM CHUMMETPHH,

38




-]
=
E Copep)xanue yuedHOro Konmnu XapakTepHuCcTHKA OCHOBHBIX BH/IOB AeATe/IbHOCTH y4eHHKa
Marepuasia €CTBO 4acoB | (Ha ypOBHE YUeOHBIX /IeHiCTBUI)
a
5 L|eHTpa/JIbHOW CHMMETPUM, TOBOPOTAa, FOMOTETHH, 00 OTHOLIeHWH IuIoliaZiel TMoJ00HBIX
TPeyro/IbHUKOB.
ITpumeHsamb U3yueHHbIe OnpezesieHus, TeopeMbl U (OPMYJIb K pellieHu0 3aauy
IToBTOpEHUE
M CUCTeMaTHu3alusa 10

yueO0HOro MmaTepuasa

YrpakHeHust [l TIOBTOPeHUs 9
Kypca 9 kiacca

KonTponbHast pabota Ne 6 1
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