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1. llosicHUTeILHAS 3aIUCKA

Hacrosimias pabouasi mporpamMma 1mo maTemMaTHKe pa3padoTaHa KaKk HOPMAaTHUBHO-
IPaBOBOM JOKYMEHT JJIsi OpraHU3alMu y4eOHOro mpoiecca B 9 kiacce 00pa3oBaTeIbHOTO
yupexaeHus «HemaHckoe crienmaabHOoe Y4eOHO-BOCIIUTATELHOE YUPEXKICHUE 3aKPHITOrO
tuna». CoaepaTeabHbINA CTaTyC MporpaMMmbl — 6a3zoBas. OHa onpenenseT 6a30BbIi 00BEM
coJiepKaHusl Kypca MaTEMAaTUKH /I OCHOBHOM IIKOJIBI M TIpe/IHa3HAYeHA JJIs pealn3aluu
tpeboBannii ®I'OC Kk yclaoBUSIM M pe3yibTaTy oOpa3oBaHHs OOYYAIONIMXCS OCHOBHOMU
IIKOJIBI 10 MaTeMaTHKE COTJacHO ydeOHOMY IUIaHy OOpa30oBaTENbHOTO YUPEKICHUS
«Hemanckoe cneruanbHOE y4eOHO-BOCITUTATEIHPHOE YUPEKACHHUE 3aKPHITOTO TUTIAY.

PaGouas mporpamma pazpabdotana ¢ yaeroM [Iporpammbl BOCTIUTAHUS YIPEKIACHUS
Ha 2021 — 2024 roma W HaueleHa Ha KOPPEKLUMIO TIOBEIECHHA OOydarouiuxcs,
COLMAIM3AIMI0O M  aJalnTalhid MX B COBPEMEHHOM OOUIECTBE, HaJaKMBaHUE
OTBETCTBEHHBIX B3aUMOOTHOIIEHUN C OKPY>KAIOIIUMH UX JIOJbMH, (POpMHUpPOBAHUE Y HUX
CUCTEMHBIX 3HAaHUM, B TOM YHCJIE O Pa3JIMYHBIX acnekTrax pa3Butus Poccum u mupa,
IPKJAHCKON UACHTUYHOCTH B paMKax MpernojaBaHus y4eOHOro mpeaMeTa.

o OenepanbHblil 3aKk0H Poccuiickoii ®eneparuu ot 29 nexadps 2012 r. Ne 273-03
«0O0 obpazoBanuu B Poccuiickoit denepanumy;

o Depnepanpubiid 3ak0H OT 31.07.2020 Neo 304-d3 «O BHeceHMH W3MEHEHUU B
OenepanbHbil 3akoH «O0 oOpazoBanuu B Poccuiickoii ®enepanuu» MO BOMPOCAM
BOCIIUTAaHUS 00yUYarOIIUXCS»;

o DenepanbHblii 3akOoH OT 24 utoHd 1999 1. Ne 120-®3 «OO6 ocHOBaxX CUCTEMBI
MpoPUIaKTUKNA O€3HAI30PHOCTH U MPABOHAPYIIEHUN HECOBEPIIICHHOICTHUXY;

e [Ipuka3z MunuctepctBa oOpazoBanus u Hayku PD ot 17 nexabps 2010 r. Ne 1897
«O0 yTBepxkaeHUU (enepaTbHOr0 TOCYIapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHJapTa
OCHOBHOTO 00I1IETO 00pa30BaHUS;

e [locTraHOBIEHHE TIABHOIO rocyaapcTBeHHOro Bpada Poccuiickon denepanmu
or 28.09.2020 r. Ne 28 «OO0 yrtBepxknenun canutapHeix mpasun CII 2.4.3648-20
«CaHUTapHO-IMUEMUOJIOTHYECKHUE TpeOOBaHMS K OpraHW3aldsM BOCHHUTAHUS U
oOyd4eHHs, OTIbIXa M O3JOPOBJCHUS JETe U MOJOACKN», 3aPETUCTPUPOBAHHOTO
MunuctepctBoM octuiiuu PO ot 18.12.2020 Ne61573;

e [Ipukaz Munnpocsemenus Poccuu ot 28.12.2018 Ne 345 (pea. ot 18.05.2020)
«O denepanpHOM TIepeYHE YUYEOHHMKOB, PEKOMEHAYEMBIX K HCIOJb30BAHUIO TIPU
peanu3aluu UMEIIINX TOCYJApCTBEHHYIO aKKpEeAUTAIlMI0 00pa30BaTENIbHBIX MpPOrpamMm
Ha4yaJbHOI0 OOIIEro, OCHOBHOI'O OOIIET0, CPEAHETr0 00111ero 00pa3oBaHUs;

e [IpumepHass ocHOBHas oOpa3oBareibHas MpPOrpaMma OCHOBHOTO —OOILEro
oOpazoBanust  (0JOOpPEeHHOM  pelieHHeM  (enepalibHOTO  y4eOHO-METOAMYECKOTO
o0beuHeHHs 110 001IeMy 00pa3oBaHut0 (TpoToko ot 8 anpesns 2015 r. Ne 1/15);

e IIporpamma Bocnintanusi Hemanckoro CYBY na 2021 — 2024 rog;

e VYcraB Hemanckoro CYBY.

dakTUyYecKoe KOJIMYECTBO YUEOHBIX YacOB [0 MaTeMaTuke B 9 kiacce coctaBuT 188
4acoB, U3 KOTOPHIX 51 yac BbIACICH Ha BHYTPUIPEAMETHBIN MOIynb. s peanuzanuu
JaHHOM pabouel MporpaMMbl UCHOJb3YETCsl Y4eOHO-METOAMYECKUI KOMIUIEKT IO ajredpe
s 9 knacca, aBrop FO.M. Kossirun «Anreopa 9» u Atanacsu JI.C. «I'eometpus 9».



[TpakTHyeckasi 3HaYUMOCTh IIKOJIBHOTO Kypca MaTeMaTHKH OOYyCIIOBJIEHA TEM, YTO
€€ OOBEKTOM SBISIOTCA KOJIMYECTBEHHBbIE OTHOIIECHHS JEMCTBUTEIBHOTO MHpA.
MatemaTtnueckass MOArOTOBKAa HEOOXoauMa JUisi NOHMMAaHUS NPUHIUIIOB yCTPOWCTBA U
UCII0JIb30BAaHUSI COBPEMEHHON TEXHUKH, BOCIIPUATHS HAYYHBIX U TEXHUYECKUX NOHITUI U
uaei. MaremaTuka BIISIETCS SI3bIKOM HaYKH M TEXHUKU. C €€ IOMOIIBI0 MOJCIUPYIOTCS U
U3y4daloTcs SABJIEHUS M MPOIECChl, Mpoucxojsiue B mnpupoae. Llenu oOyueHus
MaTeMaTUKU B OO0IIe00pa30BaTENbHOM IIKOJIE OINPEACISAIOTCS €€ POJIbI0 B Pa3BUTHU
oO111ecTBa B 11e7I0M U (POPMUPOBAHUU JIMYHOCTU KaXKJIOTO OTJEIBHOrO YesnoBeka. Anredpa
HaleJieHa Ha (opMHpOBAaHME MaTEeMAaTHMYECKOTO ammapara JUis pelieHHs 3afad U3
MaTEMaTHKd U CMEXHBIX TMpeAMeTOB ((du3nka, XUMUS, OCHOBBI HMH(DOPMATHKH U
BBIYMCIIUTEIbHON TEXHUKH U JIP.).

B 3agaun 00yueHust MaTeMaTUKU BXOUT:

* OBJIQJICHUE CHUCTEMOM MAaTeMaTUYECKUX 3HAHUW M YMEHHUH, HEOOXOIUMBIX MJIs
IIPUMEHEHUSA  IPAKTUYECKOM  JEATECIIBHOCTH  M3YYEHUs  CMEXHBIX  JHUCLUIUIMH,
IPOJOJKEHUS 00pa30BaHUS;

" OBJIAJICHUE HABBIKAMHU I€IYKTUBHBIX PACCYKICHUN;

* MHTEJUIEKTYaJIbHOE pa3BUTHE, (POPMUPOBAHUE KAYECTB JIUYHOCTH, HEOOXOIUMBIX
YeJIOBEKY JJIsi MOJHOLICHHOM JKM3HM B COBPEMEHHOM OOUIECTBE: SICHOCTh M TOYHOCTh
MBICIIM, KPUTHUYHOCTb MBIIUICHHUS, HWHTYULIUA, JIOTMYECKOE MBILICHUE, 3JIEMEHTHI
QITOPUTMUYECKON KYyJIbTYpbl, HEOOXOOUMOM, B YAaCTHOCTH, JJIsI OCBOEHMS Kypca
MH(}OPMATHKY;

» (opMHUpOBAHME TIPEICTAaBICHUNA OO0 HIOEIX U METOJaX MATeMaTHKU Kak
YHUBEPCAIBHOIO $3bIKa HAyKW W TEXHHUKH, CPEACTBA MOJCIUPOBAHUS SIBJICHUUA U
ITPOLIECCOB;

" TOJIyYCHHE IIKOJIbHUKAMHM KOHKPETHBIX 3HaHUU O (YHKUMAX KaK BaKHEWIEH
MaTeMaTUYeCKOM MOJENM MJii ONMCAaHUS M MCCIENOBAaHUS PAa3HOOOpPA3HBIX IMPOILIECCOB
(paBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIUAIbHBIX, IEPUOANYECKUX U T.1.);

* BOCIIMTaHUE KYJbTYpPHl JIMYHOCTH, OTHOILIEHHUS K MAaTEeMaTUKE KakK 4YacTu
oOlIeueI0BEYECKON KyJIbTypbl, MOHMMAaHHWE 3HAUYMMOCTH MAaT€MAaTUKH JJIs Hay4dHO
TEXHHUUYECKOTO IIporpecca;

* pa3BUTHE IIPEACTABICHUN O IOJHOW KapTUHE MHUPA, O B3aUMOCBSA3U MAaTEMaTUKH
C APYTUMH IIPEIMETAMM.

Kypc anrebpbl mocTpoeH B COOTBETCTBUU C TPAJAULMOHHBIMU COJEP>KATEIbHO-
METOJANYECKUMU JIMHUSMHU: YUCIIOBOM, (DYHKIIMOHAJIBHOM, alrOpUTMHUYECKOW, YpaBHEHUN
M HEpPaBEHCTB, ajreOpanyeckux MnpeoOpa3zoBaHuii. B kypce anrebpsl 9-ro kiacca
MPOJIOJKAETCA CHCTeMAaTH3alusl U pacuipenue cBeaeHuit o gynkuusx. Ha srame 9-ro
KJIacCa 3aBEPIIACTCS U3YyYEHUE PALlMOHAIBHBIX YPABHEHUN C OAHOM IepeMeHHOou. JlaeTcs
MOHSITUE LEJOr0 PAlMOHAIBHOIO YpaBHEHUA U ero creneHn. Ocoboe BHUMaHUE yIeseTcs
PELIEHUIO YPAaBHEHUM TPETbEM M YETBEPTOM CTENEHU C TMOMOILIBIO PA3JIOKEHUS Ha
MHOKHATEIIM U BBEACHUS BCIIOMOIaTEJIbHOM IEPEMEHHOM, YTO IIMPOKO MCIOJIB3YETCS B
JaJIbHEHIIEM TPU PELICHUH TPUTOHOMETPUYECKHX, JIOrapu(MUUYECKUX U JPYTHX BUJOB
ypaBHeHUHM. PaccmarpuBaroTcs CHUCTEMBI, CONEPIKAIHUE YPABHEHHsS BTOPOM CTENEHU C
JABYMsI HEM3BECTHBIMU. JlatoTcs mepBble 3HaHUA 00 apuUPMETHUUECKON U TeOMETPUUECKOMN
Iporpeccusix, Kak O 4YacTHBIX BHJAax mocjienoBaTenbHocTe. W3ydas ¢opmymy
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1enecoo0pa3Ho  yACNUTh BHUMAHUE 3aJaHHsIM, CBS3aHHBIM C HEMOCPEICTBEHHBIM
npuMeHeHneM 3Tux popmyi. Cepbe3Hoe BHUMaHUE yaemseTcs GOpMUPOBAHHUIO YMEHHMA
paccyxnaTb, JAelaTh MPOCTHIE [0KAa3aTeIbCTBA, JaBaTb OOOCHOBAHMS BBIMOIHAEMBIX
neiictBuil. llapamnensHo 3aKiIagbIBalOTCS OCHOBBI JJISI M3YYEHHUS CHUCTEMAaTHYECKUX
KypCOB CTEPEOMETPHHU, GUZUKU, XUMHUH U IPYTHX CMEKHBIX MIPEIMETOB.

[Iporpammoii OTBOIUTCS Ha M3yuyeHUEe MaTeMaTHKH B 9 kiacce 189 wacos: mo 5
4yacoB B Hefelnto B | momyronuu u o 6 yacos Bo |l momyroauu.

JlaHHOE TUTaHUPOBAHUE OMPEAEISAET JTOCTATOYHBIH 00bEM y4eOHOTO BpEMEHU s
MOBBIIICHUS] MaTEMaTHYECKUX 3HAHUIN yYalIuXcs B CPETHEM 3BEHE IIKOJbI, yIydlICHUSI
YCBOCHHUS JPYTHUX y4EOHBIX MPEAMETOB.

KonmuecTBo 4acoB 1o TeMaM M3MEHEHO B CBSI3U CO CIOXKHOCTBIO TEM.

[IpomexyTouHass arrecTalsi TPOBOAUTCA B (OpMe TECTOB, MUCHMEHHBIX
KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX, MPOBEPOYHBIX PabOT U MaTEeMAaTHUECKUX TUKTAHTOB
(mo 10 — 15 MHMHYT) B KOHIIE JIOTUYECKH 3aKOHUCHHBIX OJIOKOB yue€OHOro Marepuara.
Wrorosas arrecranus NpeyCMOTPEHa B BUJE aIMUHUCTPATUBHON KOHTPOJIBHOU pabOTHI.

N3ydyeHne MaTeMaTHKH B 9 Kjlacce HANpaBJIeHO Ha TOCTUKEHUE CIEAYIOLUX LeNeil:

* OBJIAJICHUE CHCTEMOM MaTeMaTHYECKMX 3HAHUN U yMEHUH, HEOOXOAMMBIX IS
NPUMEHEHHUS B TPAKTHUYECKON JEATENbHOCTH, HW3YYCHHMsSI CMEXHBIX TUCIUIUIMH,
MPOJIOJKEHUS 00pa30BaHUS;

* UHTEJUIEKTYalbHOE pa3BUTHE, (HOPMHUpPOBAHHE KAaYeCTB JIMYHOCTHU, HEOOXOIUMBIX
YeNIOBEKY JJisi TIOJHOILIEHHOW >KM3HM B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH
MBICITH, KPUTUYHOCTh MBINUICHHUS, WHTYWIUSA, JIOTMYECKOE MBIIUICHUE, OSJIEMEHTHI
QITOPUTMUYECKON KYJIBTYpPbI, NPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIIOCOOHOCTh K
IIPEOAOJICHHAIO TPYIHOCTEN;

* (opmupoBanue mpeAcTaBIeHUN 00 HIEIX W METOJaX MaTeMaTUKH Kak
YHUBEPCATBHOTO $I3bIKa HAYKH W TEXHUKH, CPEJICTBA MOJCIUPOBAHUS SIBICHUN U
MPOIIECCOB;

* BOCIHMTAaHUE KYJIbTYPbl JIMYHOCTH, OTHOIIEHHMS K MaTeMaTUKe KaK K YacTu
oOIIeueI0BEYECKON KYIbTYphl, MOHMMAaHUE 3HAYUMOCTH MaTeMaTHKH [UIsl Hay4dHO-
TEXHUUYECKOT0 Tporpecca.

OO1eyueOHbIe YMEHHUS, HABBIKU U CIIOCOOBI JESITEIbHOCTH.

B xome ocBoeHHs coJep)KaHUSI TEOMETPHUUECKOro 0O0pa3oBaHUs, ydalluecs
OBJIAJICBAIOT  PA3HOOOpa3HBIMH  CIOCOOAMU  JCSATENBHOCTH,  MPUOOPETAIOT U
COBEpIIICHCTBYIOT OTIBIT:

® TIOCTPOCHHUS W WCCIEAOBAHUS MAaTEMaTHYEeCKHX MOJENEH IS ONUCaHUS |
pelIeHUs MPUKIIATHBIX 33724, 3a7a4 U3 CMEKHBIX TUCIUTUINH;

® BBLIMOJHEHHUS M CAMOCTOATEILHOTO COCTABJICHUS alTOPUTMUYECKUX MPEANHCAHUN
U MHCTPYKIMH Ha MaTeMaTH4YEeCKOM MaTepuaje; BBIMOJHEHHS PacueTOB MPAKTUYECKOTO
XapakTepa; MCIOJIb30BAHUS MAaTEMaTHYECKUX (DOPMYI U CaMOCTOSITENIBHOTO COCTaBIICHHUS
dbopmya Ha OCHOBE 00OOIIEHUS YACTHBIX CIIYYaeB M SKCIIEPUMEHTA;

® CaMOCTOSITENIbHOM padOThl € HMCTOYHMKaMH uHpopManuu, o0000meHus u
cucTeMaTH3alMy NOJYYeHHON nH(pOpMAIMK, HHTETPUPOBAHUS €€ B JIMYHBIN OIIBIT;

dbopMyny CyMMBI 7 MEpPBBIX UIEHOB T'€OMETPUYECKOM Tmporpeccun S =



® TIPOBEICHUS 10KA3aTEIbHBIX PACCYKICHHM, TJOTHYECKOr0 00OCHOBAHHUSI BBIBOJIOB,
pa3IMUCHHs] JIOKa3aHHBIX M HEAOKA3aHHBIX YTBEPKICHUW, apryMEHTHUPOBAHHBIX U
HMOIIMOHAIIEHO YOS UTENbHBIX CYKICHUN;

® CAMOCTOSITEIBHOM W  KOJUIEKTUBHOM  JESTEIBbHOCTH, BKIIOYEHHS  CBOMX
pEe3yNbTaTOB B pe3yJbTaThl pabOThl T'PYMIbl, COOTHECEHUE CBOETO MHEHHS C MHEHHEM
APYTUX YYACTHHUKOB Y4EOHOIO KOJUIEKTUBA U MHEHUEM aBTOPUTETHBIX HCTOYHUKOB.

2. Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 Npeamera.

JInuHOCTHBIE:

1) chopMHpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHMS K YYEHHIO, TOTOBHOCTb H
CIIOCOOHOCTH O0YUaOIIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU
K 00YYEHUIO U MTO3HAHUIO;

2)  cpOopMUPOBAHHOCTb  LEJIOCTHOTO  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIIECTBEHHOMN MPAKTUKH;

3) cpopMUPOBAHHOCTH KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUU H
COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTApLIMMHU M MIIAJIIMMU B 00111€00pa30BaTENIbHOM,
y4eOHO-UCCIIeI0BAaTEIbCKON, TBOPUECKON U APYTHX BUJIAX JESATEIbHOCTH;

4) yMeHHE SICHO, TOYHO, TPAMOTHO M3JlaraTh CBOM MBICIIM B YCTHOM M MUCHMEHHOMU
peuH, MOHUMATh CMBICI TIOCTABJICHHOM 3aJ]a4uM, BHICTPAaUBaTh apryMEHTAUIO, IPUBOINUTh
MPUMEPHI U KOHTPIIPUMEPHI;

5) TmpexacTaBieHHME O MaTEMaTUYECKOM HayKe Kak c@epe UeI0oBEHYEeCKOM
JesTENbHOCTH, 00 ATanax ee pa3BUTHS, O €€ 3HAUMMOCTH JJIs Pa3BUTHS LIUBUIIN3ALNN;

6) KpPUTUYHOCTh MBIIUICHHS, YMEHUE pPACIO3HABaTh JOTWYECKH HEKOPPEKTHOTO
BBICKA3bIBAHUS, PA3IMUCHHUIO TUTIOTE3bI OT (haKTOB;

7) KpEaTMBHOCTH MBIILICHUS, WHHUIIMATUBBI, HAXOJYUBOCTHU, AKTHUBHOCTU TpPH
pelIeHnH anredpandyeckux 3ajay;

8) yMmMeHHe KOHTPOJIMpOBAaTh MPOLECC U pe3yibTaT Y4eOHONM MaTeMaTU4YecKOu
NEeSATENBHOCTH;

9) cmocoOHOCTh K SMOIMOHAIBHOMY BOCIIPHUSITHIO MaTEMaTHYECKUX OOBEKTOB,
3a7a4, peIICHUN, PacCyKICHUN.

MeranpenmMeTHsle:

1) yMeHHe CcaMOCTOATENbHO IUIAHUPOBAaTh aJbTEPHATHBHBIE NYTH JOCTHXKECHUS
1esel, 0CO3HaHHO BbIOMpaTh Haubosiee 3(PPEKTUBHBIE CIOCOOBI pElICHUS Y4YEOHBIX U
MO3HABATEJIbHBIX 33/1a4;

2) yMEHHUE OCYIIECTBIATh KOHTPOJIb MO 00pasily U Mo crnocoly AEHCTBUS Ha YPOBHE
MIPOU3BOJIBHOTO BHUMAHUS U BHOCUTH HEOOXOIMMbIE KOPPEKTHUBHI,

3) ymeHHe aIeKBaTHO OIICHWBATH MPABUIBLHOCTh U OIMMUOOYHOCTH BBHITIOJHEHUS
yaeOHOM 3a/1a4uu, €€ 00BEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHHUS;

4) O0CO3HAaHHOE BIAJICHUE JIOTUYECKUMH JEHCTBHUSAMM OIPENEIICHUS IOHATUH,
00001IIeHNsI, YCTAHOBIICHUS AHAJIOTHM, KIAaCCH(UKAIMU HAa OCHOBE CaMOCTOSATEIHLHOTO
BbIOOpA OCHOBAHUU U KPUTEPHUEB, YCTAHOBICHUS POJOBHUIOBBIX CBSI3EH;

5) yMeHue yCTaHaB/IMBaThb INPUYWHHO-CJIEICTBEHHBIE CBSI3H; CTPOUTH JIOTHUECKHUE
pacCykJIeHUs, yMO3aKJItoueHus (MHIYKTUBHBIE, IETYKTUBHbBIC U TI0 aHAJIOTHUX) U BBIBOJIBI;

6) ymMeHue co3jaBaTh, NIPUMEHSITh U MPEoOpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE
CpelCTBa, MOJIEJIM U CXEMBI JIJISl pellieHUs YYeOHbIX U MO3HABATENIbHbBIX 33/1a4;



7) yMeHuUE OpraHu3OBbIBaTh Yy4eOHOE€ COTPYJHHYECTBO M  COBMECTHYIO
JEeSTEIBHOCTh C YUUTENIEM U CBEPCTHUKAMMU: OMPEIEIATh eI, paciupenesTh QYHKIUU U
pOJIM YYAaCTHUKOB, B3aMMOJIEWCTBOBATh W HAXOAUTh OOIIME CIOCOOBI PabOTHI; YMEHUS
paboTath B rpymnie: clylarh napTaépa; GopmMyaupoBaTh, apryMEeHTUPOBATh U OTCTAaUBAThH
CBOE MHEHHUE; HaXOAUTh oOOllee peneHrue u paspemarb KOH(MIUKTHI Ha OCHOBE
COTJIACOBAHMS MTO3UIINI U YU€Ta HHTEPECOB;

8) chopmMupOBaHHOCTH, y4eOHOM W OOILENOIb30BATEIHLCKON KOMIETEHTHOCTH B
o0JacTl HCMONb30BaHUs HWH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHojoruit (MKT-
KOMIIETEHTHOCTH);

9) nepBoHavabHBIE MPEACTABICHUS 00 WIEAX U O METOJaX MaTeMaTUKH Kak 00
YHUBEPCAIBHOM $I3bIKE HAayKd M TEXHUKH, O CpPEICTBE MOJEIMPOBAHUS SBICHUN U
MIPOILIECCOB;

10) yMeHuEe BUIETh MAaTEMAaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallH B
IPYTUX AUCUUILIMHAX, B OKPYKAIOIIEH )KU3HU;

11) ymeHue HaxXoAUTh B Pa3IMYHBIX UCTOYHUKAX UHPOPMAIIKIO, HEOOXOIUMYIO JIJIst
pEIIeHUs] MaTeMaTHYeCKuX MPOoOJIeM, U TIPEJICTABIATh €€ B MOHATHON (PopMe; MpUHUMATh
pelIeHrE B YCIOBUIX HEMOJHOM U U30BITOUHOM, TOUHOM U BEPOSITHOCTHON MH(OpMaIUY;

12) ymeHue MOHMMATh M HCIOJIb30BaTh MAaTEMAaTHYECKHUE CPEJCTBA HATJISTHOCTH
(cxembl, TaONMUIBI, JUArpaMmbl, TpaduKu) JIs WUIIOCTPALUU, HWHTEPIPETALNH,
apryMEHTaluu;

13) yMeHue BBLABUTATh TUIIOTE3bl MPU PELIEHUWU YYEOHBIX 3a7a4 W MOHHUMATh
HE00XOAMMOCTb UX MPOBEPKH;

14) ymeHue npUMEHSATh WHIYKTUBHBIE U JIETYKTUBHBIE CIOCOOBI PACCYXACHHI,
BUJIETh PA3JIMYHbIEC CTPATETUHN PEILICHUS 3a/1a4;

15) noHMMaHue CyIMHOCTH AITOPUTMUYECKUX MPEANUCAHUI U yMEHUE JEeHCTBOBATh
B COOTBETCTBUU C MPEJI0KEHHBIM aITOPUTMOM;

16) ymeHue caMoCTOATEILHO CTaBUTH 11€TH, BRIOUPATh M CO371aBaTh aJTOPUTM IS
perieHus: y4eOHbIX MaTEMATUYECKUX TPOOIIeM;

17) ymeHue mninaHUpOBaThb M OCYILIECTBISATh AEATEIbHOCTb, HAIPABICHHYIO Ha
peuIeHue 3a7a4 UCCIeq0BaTENbCKOT0 XapaKkTepa.

[IpenmeTHBbIE:

1) ymenue paboTaTth C MATEMaTHYECKUM TEKCTOM (CTPYKTYpUPOBAHUE, U3BJICUCHHE
HeoOxoauMol WH(OpPMAIUK), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIH B YCTHOW U
MMCbMEHHOW pEuYd, TMPUMEHSISI MaTeMaTHYeCKyl0 TEPMUHOJOTHI0O U  CHUMBOJIHKY,
UCIIOJIb30BaTh  Pa3lIMYHbIE  SI3bIKM ~ MaTeMaTUKU  (CJIOBECHBIM, CHMBOJMYECKHIA,
rpaduyeckuii), OOOCHOBBIBATH CYXKACHHUS, MPOBOAUTH KIACCUPUKAIIMIO, JTOKa3bIBATh
MaTeMaTUYECKHE YTBEPKACHMUS;

2) BiajeHue 0a30BbIM MOHATUIHBIM anmapaTroM: UMETh MPEICTaBICHUE O YHUCIE,
BJIQJICHUE CHUMBOJIBHBIM SI3bIKOM alreOpbl, 3HAHUE DJIEMEHTApHbIX (PYHKIIMOHAIBHBIX
3aBHCUMOCTEH, (POpMUPOBAHUE TMPEACTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peaTbHOM MHpE U O Pa3UYHBIX CMOC00axX WX M3Yy4eHHs, 00 OCOOCHHOCTSX BBIBOJIOB U
IIPOTHO30B, HOCSIIKUX BEPOSATHOCTHBIN XapakTep;

3) yMeHHME BBINONHATH ajredpavdyeckue NPeoOpa3oBaHUsl  PaMOHAIBHBIX
BBIPKEHUH, MPUMEHATh MX AJS pelIeHHs y4eOHbIX MaTeMaTHMYeCKHUX 3aJad U 3ajad,
BO3HHUKAIOIIUX B CMEKHBIX yUEOHBIX MPEAMETAX;



4) yMeHWEe TOJh30BAaThCS W3YYCHHBIMH MaTeMaTHUYeCKuMH (opmyramMu U
CaMOCTOSTEIIbHO COCTaBIIATH (DOPMYJIBI 3aBHCHUMOCTEH MEXKIy BEJIMYMHAMHU Ha OCHOBE
0000IIIEHNSI YaCTHBIX CIy4aeB U DKCIICPUMCHTA;

5) yMeHHe pemaTth JMHCHHBIC YPABHEHUS

6) oBJIaJICHHE CHCTeMOM (DYHKIIMOHAJIBHBIX MOHATHH, (YHKIIMOHAIBHBIM S3BIKOM H
CUMBOJIMKOH, yMEHHE CTpPOUTh rpaduku QYHKIHUHA, OIHUCHIBAaTh WX CBOMCTBA,
UCII0JIB30BaTh (YHKIIMOHAIBHO — rpadUyeCKUe MPEACTABICHUS IS ONMCAHUS U aHaJIHM3a
MaTeMaTUYECKHX 3a/1a4 ¥ peaTbHBIX 3aBUCHUMOCTEH;

7)oBNafcHNEe OCHOBHBIMHU CITIOCOOAMHU TPEACTABJICHHS M aHAINW3a CTATHCTHYCCKUX
JAHHBIX, YMEHHUE DEIIaTh 3a7a4d Ha HAXOXKJICHHE YaCTOThI M BEPOSTHOCTH CITyIalHBIX
COOBITHIA;

8) yMeHUS MPUMEHSATHh U3YYCHHBIC MMOHSATHS, PE3YyIbTaThl M METOMBI TIPH PEIICHUN
3aJlad W3 Pa3IUYHBIX pa3AeioB Kypca, B TOM 4YHCJIE 3a1ad, HE CBOIANIUXCS K
HETOCPEICTBEHHOMY IMPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

3. Conep:xaHue y4eOHOI0 nmpeaMeTa.

AJITEBPA
[ToBTopenue kypca anreopst VII — VIII knaccos (5 4.)
1. CrerneHb ¢ palmoHaJIbHBIM TTOKa3zareneM (204.)

CreneHp C 1enbIM T[OKa3aTelleM U €€ CcBolcTBa. Bo3BeneHue 4HCIOBOTrO
HEpPaBEHCTBA B CTEMEHb C HATypaJbHBIM ToOKa3areneM. ApupMETHYECKU KOpEeHb
HaTypaJbHOU CTENEHHU.

OcHoBHast 1enb — cOpMHpPOBATH TOHSATHE CTEMEHH C IMENBIM TOKa3aTeleM;
BBIPa0OTaTh YMEHUE BBHITIOTHATH MIPEOOPa30BaHUs MPOCTEHUIITNX BBIPAKEHUN COACPKAIIUX
CTETEeHb C IENBIM IMOKaszarejaeM. M3ydeHune Tembl MpeaBapseTcsi MOBTOPEHUEM MOHITHS
CTETICHH C HATypaJbHBIM MMOKa3aTeJeM U €€ CBOWCTBa. BBoAHUTCA ompeneneHne CTENeHH C
[EeNBIM OTPHUIATETIFHBIM W HYJEBBIM TMOKa3atensiMu. [loBTopsieTcs cTaHAapTHBIA BUJ
qucIa.

CBoiicTBa CTENEHM C HATypajJbHBIM IIOKA3aTEJIeM PACHIUPSIIOTCS Ha CTENeHb C
[EJIbIM TIOKa3aTesieM, MPUBOJIUTCA TpPHUMEpP J0Ka3aTeIhCTBa CBOMCTBA BO3BEICHUS B
CTENEHb C IIEJIBIM OTPULIATEILHBIM MOKa3aTeIeM IPOU3BEACHUS IBYX MHOKHUTEIICH.

VYyammecss OBIajeBalOT YMEHUSMHM HAXOJUTh 3HAYEHHUE CTENEHU C IEJbIM
MoKa3zaTeJieM TPH KOHKPETHBIX 3HAYEHUSAX OCHOBAaHUS MW TIOKa3aTelis CTENeHUu U
MPUMEHSATh CBOWCTBO CTEMEHU JUISl BBIUMCICHUS 3HAUYCHUN YUCIOBBIX BBIPDOKCHUM W
BBITIOJTHEHHMSI IPOCTEHIITNX TTPe0Opa3oBaHui.

IKOTBHUKK 3HAKOMSTCS C BO3BEICHHWEM B HATYPaJbHYIO CTEIIEHb HEPAaBEHCTB, Y
KOTOPBIX JIEBBIE M TIPaBbIE YaCTH TOJOXKHUTENIbHBI. B nampHelem 5Tu 3HaHUS OymyT
MIPUMEHSATHCS MTPU U3YYCHUH BO3PACTAHKS M YOBIBAaHUS (DYHKITHM.

OCHOBHOE BHUMAaHHE YJENSIETCS BBHIYUCICHUIO 3HAUYEHUH CTENEHH, B YACTHOCTH C
HCTIOJIb30BaHUEM KaJIbKYJISTOpPA.

VYyammxcs 3HaKOMSIT C TIOHSITHEM KOPHSI N - OW CTEMEHU W TMOKAa3bIBAIOT, KaK €ro
BBIYHCIISTD.

2. Crenennas ¢ynkiusa (19 4.) O6macts onpenenenust ¢pyHkiuu. Bo3zpactanue u

k
yobiBaHue (GyHKIMUA. YeTHOCTh W HEYETHOCTh (PyHKImu. DyHKIus y=—. CTeneHHas
X

GbyHKIIHS.



OcHoBHas 1€ — BBHIPAOOTATh YMEHHE yCTAHABIMBATH OCHOBHBIE CBOWMCTBA TIO
1 k
3amanHoMy Tpaduky QyHKIMH y=x2, y=x°, y==, y=+X, y=—, y=ax’+bx+c H
X X
n300paxaTh ACKHU3bI TPaUKOB 3TUX (DYHKITUH.
[Ipy wu3ydeHmnm wMaTepuajga JaHHOW TJaBbl YIAYOJSIOTCS ¥ CYIIECTBEHHO
pacmmpsioTcss (yHKIIMOHATIBHBIC TPEICTaBICHHUS ydammxcs. Ha mpumepax GyHKIuH

1 o .
y=x3, y==, y=+/X paccMaTpHMBAIOTCS OCHOBHHIEC CBOICTBA CTEICHHOW (yHKIIUH,
X

KOTOpBIE TOCTIE€ M3YyUEHUSl CTENEHU C JACUCTBUTEIbHBIM IOKA3aTENEM JISTYT B OCHOBY
(GopMUpOBaHUs TPEACTABICHUNH O CTENEHHOW (QYHKIMHM C JIHOOBIM JEHCTBUTEIILHBIM
nokasareieM. 37eCh BaXHO HE TOJIbKO H3YYHTh CBOMCTBA M TpaUKH KOHKPETHBIX
GyHKIU, HO ¥ TIOKa3aTh MPUKJIAIHOMN aCTIeKT UX MPUMEHEHHUS.

VYyammmcs: npeACTOUT OBIAJETh TAKUMHU CBOWCTBaMH, KaK 00JIaCTb ONpPEICIICHHUS,
YETHOCTh M HEYETHOCTh (DYHKIIMH, BO3paCTaHHUE U yObIBaHHE (PYHKIIMK HA MPOMEKYTKE.

C Bo3pactranueMm u yobiBaHueM (yHKIMH yyanuecs Berpevanuch B VI kiacce, HO
JUIIb MPU U3YYEHUHU JAHHON TeMbl (POPMYIUPYIOTCS UX ONPEIEIICHHUS, a CIEeI0BATEIBHO,
MOSIBJISIETCSA BO3MOKHOCTh aHAJTMTUYECKH J0Ka3aTh BO3pACTaHUE U yObIBaHUE (DYHKLIMU Ha
IPOMEXYTKE (OAHAKO MPOBEACHHUE MOJOOHBIX JOKAa3aTEeJIbCTB HE BXOJUT B YHCIO
00s13aTEIBHBIX YMEHHUI).

[Tpy wu3ydeHnn Kaxa0M (YHKIUU MPEANnoyiaraeTcs, 4YTOo Yydyallhuecsi CMOTryT
n300pa3uTh 3CKU3 rpaduka paccMaTpuBaeMol (YHKIIMH U MO TpauKy MEPEUUCIUTh €€

., k o
ceoiictea. C momomplo GYHKIMM y=—  yTOYHSETCA TOHATHE  OOpaTHOU
X

IIPONOPLUOHAIBHOCTH.

3. Iporpeccum (15 4.)

YucnoBas nociieqoBaTeNbHOCTh. Apr(pMeTHYecKas U reoMeTpuIecKas Mporpeccumu.
@opMynbl N —TO 4jieHa, CyMMbl N MEPBBIX YIEHOB apU(PMETUYECKON U T€OMETPUUECKON
IIPOTPECCHI.

OcHOBHasi 1LIeJIb — MO3HAKOMHUTH YYalIUXCsl C TOHATUSAMU apU(PMETHUECKOU H
r€OMETPUYECKON MTPOTPECCHIA.

Yyanmecs 3HaKOMSATCS C YACJIOBBIMH MOCIJIEIOBATENIBHOCTSIMU, Y4aTCs M0 3aAaHHON
dopMysie N — ro ujgeHa NpU PEKYPPEHTHOM cCrocoOe 3afaHusl MOCIeI0BATEIbHOCTH
HaxXOJIUTh YJIECHBI IOCIEAOBATEIBHOCTH.

3HAKOMCTBO C apU(PMETUUECKOI U TEOMETPUUECKON MPOTrPeCCUsIMU KaK YUCIOBBIMU
MOCJIEAOBATEIBHOCTAMU OCOOBIX BHJIOB MPOMCXOAUT HA KOHKPETHBIX MNPAKTHUECKUX
npumepax. @opmynsl N — ro  ujgeHa W CyMMBbI MEPBBIX N WIEHOB 00EUX MpOrpeccuit
BBIBOJIATCS YYMTENEM, OJHAKO TpeOOBaTh OT BCEX YYAIIMXCS YMEHHS BBIBOJUTH 3TH
dbopmybl HeoOsA3aTeNbHO. YTpaKHEHUS HE JOJDKHBI Mpeanojaratb HCHOJIb30BaTh B
CBOEM pellieHud (popmyJ1, HE IPUBEACHHBIX B yUEOHUKE.

4. Cnyuyaiiabie coObITus (134.)

[leap: 03HAKOMUTH OOYYAIOLIMXCS C TMOHATHSIMHU TIEPECTAHOBKH, pPa3MELICHUS,
COUYETaHUs U COOTBETCTBYIOIIMMU (HOpMyJaMu JUIsl OJCYETa UX YUCIA; BBECTU MOHSATHUS
OTHOCHUTEJIHOM YaCTOThI U BEPOSTHOCTH CIIY4alHOTO COOBITHS.

CoObITHSI HEBO3MOKHBIE, IOCTOBEPHBIE, Ci1ydaiiHble. COBMECTHbIE U HECOBMECTHBIE
coOpiTusA. PaBHOBO3MOXKHBIE coObITHA. Kilaccuueckoe ompenenaeHre BEpOSTHOCTH
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coObiTusa. [IpencraBieHre o reoMeTpUYECKON BEpOSTHOCTU. PelieHne BepOATHOCTHBIX
3aJa4 C MOMOILIBIO KOMOMHATOPUKH. [IpOTMBOMOJIOXKHBIE COOBITHS M HUX BEPOSITHOCTH.
OTHocuTeNnbHAs YacTOTa M 3aKOH OOJbIIMX 4YHces. TakTuka Wrp, CHIpaBeAJIUBBIE U
HECIIPaBEJINBBIC UTPHI.

YMeTh: OpUEHTHPOBATbCS B KOMOMHATOPHUKE; CTPOUTH JIEPEBO BO3MOMKHBIX
BapUaHTOB

3HaTh U YMETh N0JIb30BaThCs (POPMYJIaMH I PEIICHUsI KOMOMHATOPHBIX 337124

5.CnyuaiiHbie BEIUYHUHBI. (54)

Tabmupl  pacmpeneneHus 3HAYCHWA — ciydyailHOM — BenwuuHbl.  HarmsaHoe
IIPEACTABIICHUE PACHPENCICHNUS CIYyYalHOW BEJMYMHBL: TOJUIOH YacTOT, JWArpaMMBbl
KpyroBble, JHMHEWHBIC, CTOJOYaThle, THCTOrpamMMa. [eHepajgbHasi COBOKYMHOCTb U
BbIOOpKa. PenpeseHrarnBHas BbIOOpKAa. XapaKTEPUCTHUKUA BBHIOOPKH: MOJa, MEAHMAHA,
cpennee. lIpeacraBinenne o 3aK0HE HOPMAIBHOTO PACIIPEAECICHUS.

YMeTh: OIpenensaTh KOJMYECTBO PABHOBO3MOXHBIX HCXOJOB  HEKOTOPOIO
VCIIBITaHUS;

3HaTh  KJIACCHUUYECKOE ONpPEJEICHUE BEPOATHOCTH, (POPMYJIY  BBIUUCICHUS
BEPOSTHOCTH B CIIy4ae MCX0/1a MPOTUBOMOIOKHBIX COOBITUI

6. MuoxectBa. Jloruka. (74) [lonMHOXECTBO, MHOXKECTBO, 3JIEMEHTHl MHOKECTBA,
Kpyru Oinepa. BbICka3piBaHME, OTpULAHUE BBICKA3BIBAHUA, NPEIJIOKEHHS C
IIEPEMEHHBIMH, MHOYKECTBO MCTUHHOCTH, PAaBHOCUIIBHBIE MHOXECTBA, CHMBOJIBIL.
YpaBHEHHUE OKPYKHOCTH.

YMeTh: pemare 3a1add, MNPUMEHSS TEOPEMbl MHOXKECTB, Kpyru Oiliiepa, ¢
VCTIOJIb30BAaHUEM JIOTUUECKUX CBSI30K «I», KU, «HEM.

3HaTh NOHATUS MHOXKECTBA, IIOJIMHOKECTBA, IEPECEUCHNE MHOKECTB, 00bEIMHEHHE
MHOYKECTB; TOHATHE BBICKA3bIBAHUS.

7. IloBTopenue. Pemenue 3amay (18 u)

I'EOMETPUA

1. Bektopbl. MeToa kKoopauHat

¢ Bekrop. [nuna (Mogysns) BekTopa. PaBeHCTBO BEKTOPOB.

e Onepauny HaJ BEKTOPAMHU: CJIOKEHHE W BBIUMTAHUE BEKTOPOB, YMHOYKEHHE
BEKTOpPA Ha YMCIIO, Pa3JI0KEHUE.

e [I[pymeHeHnEe BEKTOPOB K PELICHUIO 33/1a4: CPEIHSS JIMHUS TPANEeLUN.

e KoopauHartsl BekTopa. Pemenne nmpocTenmmx 3aj1a4 B KOOpAUHATAX.

e Kommmueapusie BekTopbl. IIpoekumst Ha ocbk. Pa3snoxenue BekTtopa 110
KOOPAWUHATHBIM OCSIM.

¢ YpaBHEHUE NIPSIMOM U OKPY>KHOCTH.

OcHoBHas 1enb — cPOpMUPOBATh MOHITHE BEKTOpA KaK HAIPABJICHHOIO OTpe3Ka,
MI0KA3aTh yYaluIuMcs IPUMEHEHNUE BEKTOPA K PELICHUIO TPOCTENIINX 3a1a4.

IIpy u3ydeHuHM AAHHOM TEMBlI OCHOBHOE BHHMAHHUE YIEIACTCS BBINOJHEHHUIO
omepanuii HajJ BEKTOpaMu B reomeTpuueckoir dopme. [loHsTHE paBeHCTBa BEKTOPOB
BBOJIUTCS HAa WHTYUTHUBHON OCHOBE. 3aBEpIIAECTCSd H3YyYEHHE TEMBlI 3HAKOMCTBOM C
IIOHATHEM KOOPAMHAT BEKTOPA.

2. CooTHolIEHUs MEXAY CTOPOHAMM W YIVIaMH TpeyroibHuKa. CKalgpHOeE
IIPOU3BEACHUE BEKTOPOB.
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e CuHyc, KocuHyc U Tanrenc yria ot 0° mo 180°; mpuBeneHue K OCTpOMY YIiy.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. POPMYJIbI, CBSI3bIBAIOIINE CHHYC, KOCUHYC,
TaHI'€HC, KOTAaHT'€HC OJTHOTO U TOTO K€ yria.

e OopMyna, BeIpaXkaroliasl IUIOLIAJb TPEYrOJIbHUKA 4Yepe3 ABE CTOPOHBI M YTrOJ
MEXK]ly HUMH.

e TeopeMa KOCMHYCOB M TEOpPEMa CHHYCOB, NPUMEPBl WX MPUMEHEHHS IS
BBIYMCJIEHUS PJIEMEHTOB TPEYTOJIbHUKA.

e CKaJISIPHOE MPOU3BEICHUE BEKTOPOB. YTOJ MEK]y BEKTOPAMH.

OcHOBHas 1eJb — MO3HAKOMUTh YYAIIMXCS C OCHOBHBIMHU aJITOPUTMAMH PELICHUS
IPOU3BOJIbHBIX TPEYTOJIbHUKOB.

B mpouecce wu3ydyeHHs [aHHOM TEMbl 3HAHUS YYalIUXCS O TPEYTrOJbHUKAX
JNOTOJHSAIOTCS  CBEACHUSIMHA O METOAAX BBIYHUCICHUS JJIIEMEHTOB IPOM3BOJIBHBIX
TPEYrOJIbHUKOB, OCHOBAHHBIX Ha TEOpEMax CHHYCOB U KOCUHYCOB. Kpome Toro, 371ech ke
yJalecss 3HAKOMSATCS elie ¢ OoAHOM (opMylsiol IuiomaayM TpeyrojbHuka. [Ipu sTom
BOCIIPOU3BEICHHUS JI0KA3aTEIbCTB ATUX TEOPEM OT yUalllUXCs MOKHO HE TpeOOBATh.

3. JInuHa OKpy>KHOCTH M IUIOIIAb Kpyra

e [IpaBubHBIE MHOTOYTOJIbHUKH.

¢ BriricaHHbIe U ONKMCaHHBIE OKPYKHOCTH NMPABUIIBHOTO MHOTOYTOJIbHUKA.

e @opmyJibl, BBIPAXKAIONIME IUIOMIAJb MPABMIBHOTO MHOTOYIOJIbHUKA 4epe3
MIEPUMETP U PAAUyC BIIUCAHHON OKPY>KHOCTH.

e [locTpoeHue npaBUIBLHBIX MHOTOYTOJIHUKOB.

e JiinHa okpyx)HOCTU. HHncino .

e [l1omanpe Kpyra v miomaab CEKTOpa.

OcHOBHasi 1eJlb — pACIHIUPUTh M CUCTEMATU3UPOBATH 3HAHUS YYalIuxcs 00
OKPYKHOCTSIX 1 MHOTOYTOJIbHUKAX. B 9TOM TeMe yJaniuecs 3HaKOMSITCSA C OKPYKHOCTSMH,
BMUCAaHHBIMUA B TPaBUJIbHBIE MHOTOYTOJIbBHUKU, U OKPYXHOCTSMH, OMUCAHHBIMU OKOJIO
MPaBWIbHBIX MHOTOYTOJBHUKOB, M WX CBoMcTBaMu. I[Ipu 3TOM BoOcCmpou3BeacHUs
JI0Ka3aTeIbCTB 3TUX TEOPEM MOKHO HE TpeOOBaTh OT BCEX YUAITUXCSI.

31€ech y4daliuecss Ha UHTYUTUBHOM YPOBHE 3HAKOMSATCS C TIOHSITUEM MpEJielia U C €ro
MOMOIIIbIO PACCMATPUBAIOT BHIBOJT (DOPMYJT JJIUHBI OKPYKHOCTH U TUIOINIA/IA KPYTa.

4. JIBrokeHue

o [Ipumeps! nBUKEHUN HUTYD.

e [[apannenpHblid NEPEHOC U TTOBOPOT.

OcCHOBHas 11€]1b — MO3HAKOMUTH YYAIIUXCSl C TMTOHSITUEM JIBUKEHHS HA TIOCKOCTH:
CHUMMETPUSIMU, MMAPAILICITBHBIM ITIEPEHOCOM, TOBOPOTOM.

[Tonarue oToOpa)keHUsI TJIOCKOCTH Ha ce0s KaK OCHOBBI JIJIi BBEJACHUS MOHSTHS
JBIKEHUSI pacCMaTpUBAETCSl HA UHTYUTUBHOM YPOBHE C IMPHUBIICUYCHHEM YKE M3BECTHBIX
yYalIMMCsl IOHATHN OCEBOM U UEHTPAIBHON CUMMETPUU. M3yueHue NMOHATUS ABUXKEHUS U
€ro CBOWMCTB Ja€TCs B O3HAKOMUTEIHHOM IUIAHE.

[Ipn u3yueHnn TeMbI OCHOBHOE BHHMAHHE CIEAYET YICIUTh BBIPAOOTKE HABBIKOB
MOCTPOCHUSI 00PA30B TOUEK, OTPE3KOB, TPEYTOJIHbHUKOB MPU CUMMETPUSIX, MAPaICIbHOM
IIEpEHOCce, IOBOPOTE.

5. IloBTropenue. Pemenue 3anau
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4. TemaTHuecKoOe IJIAHUPOBAHUE yqeﬁﬂoro nmpeamera
Ta6Jmua TCMATHYCCKOTI'O INIAaHUPOBAHUA 110 MATCMATHKC Ha 9 knacc.

No Kou- HUcnoab3yemblie
[Inanupyemble pe3yibTaTbl 0CBOECHHSA 3JIeKTPOHHbIE
n/n Tema ypoka Bo MaTepuajia (ungposbie)
4acoB
pecypcsbl
[loBTOpEHNE
1- 2 | Uuctpykrax no Th. [ToBTopenue xypca 2 3Hath npaBwia noeenaeaus u Th. https://resh.ru
anredpsl 8 kinacca. HepaBeHCTBO. -YMETh IPOBOJUTH 3aMEHY NIEPEMEHHOM;
KBanpatHbie KOpHHU. -yMETh peliaTh KBaJApaTHbIC YPaBHEHUS U
ypaBHEHUs, IOTYYUBIITHECS U3 3aMEHBI;
-3HaTh W yMETh pelaTh OWKBaIpaTHbIC
ypaBHEHHUSI
3 -4 | IloBropeHue Kypca anredpsl § Kiacca. 2 -3HaTh W T[IOHWMATh anropuT™ perreHus | https://resh.ru
KBanpaTHble ypaBHEHUS U HEPaBEHCTBA. HEPABEHCTB;
CamocTosTenbHas paboTa 1o Teme -yMeTh TpaBUIbHO HANTH OTBET B BUJE
«Pemenue KBapaTHRIX ypaBHEHUN U YHCIIOBOTO MPOMEKYTKA
HEPABEHCTB) -yMEeTh peliaTh HEpPaBEHCTBA, WCIOIb3YS
METO]T UHTEPBAJIOB
5 Bxonnas koHTposbHas paboTa 1
6 PaboTta Hanx ommbOkamu. 1 -3HATh CBOMCTBa ocHOBHBIX | https://resh.ru
MHoroyrojabHUKH (OnpeneaeHue, YEThIPEXYTOJIbHUKOB;
CBOMCTBA, (hOPMYJIBI ILJIOIIA IEH ). -3HaTh (DOPMYJIBI TLTOIIAICH;
-yMeTh CTPOUTb MHOTOYTIOJIBHUKHM U TIO
YepTEeXKY ONpPEAeIsiTh X CBOICTBA
7 OKpY>KHOCTb, DJIEMEHTHI OKPYKHOCTH. 1 -yMeTh CTPOHUTH BIHCaHHbIC W onwucaHHbie | https://resh.ru
Brnincannast 1 onucaHHasi OKpY>KHOCTb. OKPY>KHOCTH;
Bune! yrinos. BIIM -3HATh JJIEMEHTHI OKPYKHOCTH;
-pa3nu4aTh EHTPaIbHbIC U BOMCAHHBIE YTIIbI

CrerneHs ¢ PaiuOHAJIbHBIM ITIOKA3aTCJIEM
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8-9 -3HaTh OIpEICIIeHHe CcTermeHu ¢ 1enasiM | https://resh.ru
CTeneHb ¢ IebIM TI0Ka3aTesIeM. OTPHIIATESIILHBIM MTOKa3aTeIeM
-yMETh TMPEACTaBISATh CTENEHb C ICJIBIM
OTPHIIATEIIHBIM TOKAa3aTeNIeM B BUAC IPOOH
1 Ha00OPOT.
10 | CreneHb ¢ IENBIM TOKa3aTelIeM. -3HaTh OMpEJCIICHHe CTeleHu ¢ 1ensiM | https://resh.ru
OTPHIIATEIILHBIM MTOKa3aTeaeM
-yMETh MPEACTaBIATh CTEHCHb C ICIIBIM
OTPHIIATEIIHHBIM [TOKA3aTeIEM B BHIC JPOOH
1 Ha00OpOT.
11 | CreneHb C IEIBIM TIOKA3aTeIICM. -3HaTh ompejeleHre crerneHu ¢ 1ensiM | https://resh.ru
OTPHIIATEIILHBIM MTOKa3aTeIeM
-yMETh TMPEACTaBIATh CTENEHb C ICJIBIM
OTPHIIATEIIHBIM MOKAa3aTeJIeM B BUIC IPOOH
¥ Ha00OpOT.
12 Apudmerndecknii KOpeHb HATypPaIbHOM -yMETh BBIUMCIIATH apupMeTHueckuii kopens | https://resh.ru
CTEIICHU. I1 —OU CTETNIEHHU,
13 | ApudMeTuiecKkuii KOpeHb HATYPaTbLHOU -yMeTb BBIUMCIIATH apupMeTHueckuii kopens | https://resh.ru
CTCIICHU. 1 —OM CTEIICHH,
14 | ApudMeTniecKkuii KOpeHb HATYPATbHOM -yMeTb BBIUMCIIATH apupMeTHueckuii kopens | https://resh.ru
CTCIICHU. 1 —OM CTEIICHH,
15 | Apudmerndeckuii KOpeHb HATYPATbHOU -yMeTh BBIUMCIATH apupMeTrueckuii kopens | https://resh.ru
CTCIICHHU. 1 —Ol CTCIICHH,
16 | CoiicTBa apupMeTHIECKOr0 KOPHSI. -3HaTh CBOMCTBa apudmerndeckoro kopus 1 | https://resh.ru
—Oi1 CTCIICHH,
-yMeTh MPHUMEHSATh JaHHBIE CBOWCTBA IMPH
YIIPOUICHHUU BBIPAKCHUM.
17 | CBoiicTBa apu(h)METHICCKOTO KOPHSL. -3HaTh CBOKMCTBa apudmerndyeckoro kopus m | https://resh.ru

—Ol CTENEHHU,
-yMETh IPUMEHATH IAaHHBIE CBOWCTBA IIpU
YIIPOLIECHUU BBIPAYKECHUM.
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18 | CBoiicTBa apr(pMeTHICCKOTO KOPHSI. -3HaTh CBOMCTBa apudmerndeckoro kopus m | https://resh.ru
—OH CTENCHH,
-yMeTh TPHUMEHATh JaHHBIC CBOKMCTBA IMPH
YIPOILICHUN BhIPAKCHUIA.
19 | CoiicTBa apr(pMeTHIECKOTO KOPHSI. -3HaTh CBOMCTBa apudmerndeckoro kopus 1 | https://resh.ru
—OM CTEICHH,
-yMETh MPHMEHATh JaHHBIE CBOMCTBAa MPH
YOPOILIECHUH BBIPAKEHUMN.
20 | CremneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIEM -3HaTh OIpe/eIIeHUe CTETICHU c | https://resh.ru
panroOHAILHBIM ITOKa3aTeIeM
-yMeTh IPECTABIIATh CTEIeHb C
palMoOHAIBLHBIM TTOKa3aTelIeM B BUIE ApO0OH U
Ha00O0POT.
21 | CremneHb ¢ palliOHATIBHBIM ITOKA3aTeIIEM -3HaTh OIpe/IeIICHUE CTETICHU c | https://resh.ru
paIMOHATILHBIM ITOKa3aTeJIeM
-yMETh PEICTABIIATh CTCTICHB C
palroOHAILHBIM ITOKa3aTeIeM B BUIE APOOH U
Ha00OPOT.
22 CreneHb ¢ paliMOHAIBHBIM TIOKa3aTCIICM. -3HATh OIpeIeTICHHUE CTEIEHU c | https://resh.ru
BIIM PALMOHAIIBHBIM TTOKA3aTeJIEM
-yMETh NPECTABIIATh CTEIeHb C
palMoOHAILHBIM TTOKa3aTeIeM B BUE ApO0OH U
Ha00O0POT.
23-24 | Bo3BeneHue B CTENEHb YUCIIOBOIO Bo3ssenenue B CTEIEHD guciaoBoro | https://resh.ru
HEPABEHCTBA. HEPABEHCTBA.
25 | Bo3BeneHue B CTEIIEHb YHCIIOBOTO Bossenenne B cremeHb  umcioBoro | https://resh.ru
HepaBeHcTBa. BIIM HEPABEHCTBA.
26 | Obobmaromuii ypok 1mo reme «CTeneHs ¢ -yMETh IPUMCHSTh cBoiicTBa | https://resh.ru

palMoOHAIBHBIM NOKa3aTesiem» BIIM

apu(PpMETUIECKOTO KOPHS 1T —O¥ CTENEHU MPU
YOPOIICHUU  BBIPAKEHUH UM PEIICHUH
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II0KAa3aTCJIbHBIX ypaBHeHHﬁ.

27 | O6ob6matonuii ypok mo reme «CTeneHs ¢ 1 -yMETh IPUMEHSTD cBoiicta | https://resh.ru
palHoHaILHBIM TIoKa3ateaem» BIIM apu(METHUECKOTO KOPHSI IT —OH CTETICHU MPH
VIPOUICHHA  BBIPKCHUH W PEIICHUM
NIOKa3aTeIbHBIX YPABHCHHIA.
28 | O6o6marommii ypok mo teme «CTerneHb ¢ 1 -yMeTh MPUMEHSTH cBoiicTa | https://resh.ru
panroHAIIBHBIM NTOKa3aresnem» BIIM apu(pMeTHUYeCKOro KOpHA I —Oil CTETIeHHU MPH
VIOPOUICHUHA  BBIPAKEHUH W PEIICHUH
ITOKA3aTEJIbHBIX YPABHEHUN.
29 | KonTposbHas padoTa mo teme «CTerneHb 1 -yMETh YIpOIIaTh BBIPAKEHUS U peEIIaTh
C palMOHAILHBIM MIOKA3aTEICM)» NoKa3aTebHbIC YPABHEHHUSI.
30 | AHayim3 KOHTPOJIBHOU PabOTHI. 1 -yMeTh HaXOJUTh 00JacTh ompenenenus wu | https://resh.ru
O6nacTp onpeesieHus YHKITUH. o011acTh 3HaUeHUs (PyHKIIHH;
31 | Ilonstue BeKTOpA. 1 - OmIpeleIcHHEe BEKTOpa, BHJIBI BEKTOpOB, | https://resh.ru
JUTAHA BEKTOPA
-yMeTh HU300paxkath, 0003HAYATH BEKTOP,
HYJIEBOM BEKTOD;
-3HAaTh BUBI BEKTOPOB
32 | Ilonstue Bektopa. BIIM 1 - ompejeicHHE BEKTOpa, BHIBI BekTOpos, | https://resh.ru
JUTHHA BEKTOPa
-yMeThb Hu300pakatb, 0003HAUYaTh BEKTOP,
HYJIEBOU BEKTOD;
-3HAaTh BUJIbl BEKTOPOB
CrerneHHast QyHKITHSI.
33-34 | Bo3pacranue u yobiBanue QyHKITUH. 2 -yMeTh  ompenenaTh  Hynmu  QyHkouw, | https://resh.ru
IPOMEXYTKH BO3PACTAHUS M YOBIBAHUS
35 Bospacranue u yObiBaHUE QYHKIIHH. 1 -yMeTh  ompenenaTh  Hynmu  yHkuwy, | https://resh.ru
POMEKYTKH BO3pacTaHUs M yObIBAHHUS
36 | Bo3pacranue u yObiBaHHE (DYHKITUH. 1 -yMeTh  ompedenaTh  Hymu  (yHkuu, | https://resh.ru

BIIM

MPOMEKYTKU BO3pACTaHUS U yOBIBAHMUS
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37

YeTHOCTh U HEYETHOCTh (PYHKITUU.

-yMeTb 10 (HopMyJie ONpeaeisiTh YETHOCTh U
HEYETHOCTh (PYHKIIUY;

-IPUBOJUTH IPUMEPHI ATUX (DYHKIIHIH;

-3HaTh KaK pacloJIOXKeH IpaduK 4YeTHOU u
HEYETHOU (PyHKIMH

https://resh.ru

38

YeTHOCTh U HEYETHOCTh (DYHKITHH.

-yMeTh M0 (HOpMyIie ONpPeaeNnsaTh YETHOCTh U
HEYETHOCTH (PYHKIINH;

-IIPUBOIUTH IPUMEPHI STUX (DYHKIINH;

-3HaTh KakK pacoJIOKEeH Trpaduk YeTHON H
HEYETHOU (PYHKIIMU

https://resh.ru

39

Oynkius y=K/x.

-3HaTh CBOMCTBA QyHKIHSA y=K/X,
-yMeThb CTPOUTh Tpaduk GyHKIHH Y=K/X,
MpaBUJILHO YUTATh TpaduK.

https://resh.ru

40

Oynkius y=K/x.

-3HaTh CBOWCTBA QyHKIHSA y=K/X,
-yMeThb CTPOUTh Tpaduk GyHKIHH Y=K/X,
MPaBUJILHO YUTATh IpaduK.

https://resh.ru

41

Oynkius y=K/x.

-3HaTh CBOMCTBA QyHKIHS y=K/X,
-yMeTb CTPOUTh Tpaduk GyHKIMH Y=K/X,
MPaBUJILHO YUTATh TpaduK.

https://resh.ru

42

HepaBeHcTBa 1 ypaBHEHMS, COAEPKAIINE
crerneHp. BIIM

-YMETh UCITOJIb30BaTh CBOMCTBA CTENIEHHON
(GYHKUMH NIPU PEILICHUN Pa3TUYHbIX
YPaBHEHUU U HEPABEHCTB.

-YMETh PEIIATh UPPALMOHAIBHOE YPABHEHUE.

https://resh.ru

43

HepaBeHcTBa 1 ypaBHEHMUS, COAEPKAIINEC
crernelp. BIIM

-YMETb UCITOJIb30BaTh CBOMCTBA CTENIEHHON
(GYHKIIUM NPU pELICHUH Pa3INYHbIX
YPaBHEHUI U HEPABEHCTB.

https://resh.ru

44

HepaBeHcTBa 1 ypaBHEHUS, COAEPKALLNE
crernens. BIIM

-YMETb UCII0JIb30BaTh CBOMCTBA CTEIIEHHON
(GYHKIIUM NPU pEeLICHUH Pa3INuHbIX
YPaBHEHUI U HEPABEHCTB.

-YMETh PEIIATh UPPALMOHAIBHOE YPABHEHUE.

https://resh.ru
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45

HepaBeHCTBa M ypaBHEHMUS, COAEPKAIINEC
crerneHs. BIIM

-yMETb UCIOIb30BaTh CBOMCTBA CTEIIEHHON
(GYHKUIMY NPU PEIICHUU Pa3TUYHbIX
ypaBHEHUH U HEPABEHCTB.

-YMETb peliaTh UPPAIMOHAIILHOE YPABHEHHE.

https://resh.ru

46

HepaBeHcTBa 1 ypaBHEHUS, COAEPKAIINE
crerneHp. BIIM

-YMETb UCII0JIb30BaTh CBOMCTBA CTENIEHHON
(GYHKIIUY TIPU PELICHUH Pa3INYHbIX
YPaBHEHHUU U HEPABEHCTB.

-YMETh PEIIATh UPPALMOHAIBHOE YPABHEHUE.

https://resh.ru

47

Oo6o6maronuit ypok . CaMocTosTeNIbHAs
pabora o teme «CterneHHast PyHKIUS».

-4eTKO 3HATh AJITOPUTM MTOCTPOEHUS Tpaduka
byHKIMH, CBOMCTBA (PYHKITUY;

-yMeTb CTPOUTH rpaduK QPyHKIUH;

-YMETb pelIaTh UPPAIMOHAIILHOE YPABHEHHE.

https://resh.ru

48

O6o06maronuii ypox .

-4€TKO 3HATh AJIFOPUTM IOCTPOECHUS rpaduka
byHKIMH, CBOMCTBA (DYHKITUY;

-YMETb CTPOUTH rpaduK QPyHKIUH;

-YMETh peniaTh UPPAMOHAIBHOE YpaBHEHHE.

https://resh.ru

49

KoHnTponbsHas padorta o teme
«CtenenHas QpyHKIUA »

-yMETb CTPOUTH Irpaduk GyHKIUU y=K/X,
MPaBUIBHO YUTATh IpaduK.
-YMETh pelIaTh UPPAIMOHAILHOE YPABHEHHE.

50

AHanu3 KOHTPOJILHON PabOThI

-IIPUBOJUTH ITPUMEPHI
MOCJICA0BAaTEILHOCTEH;

-yMETh ONPEACIATh WICH
MOCJICAOBATEILHOCTH 110 (hopMyJIe

https://resh.ru

o1

CnoxeHue 1 BEIYMTAHUE BCKTOPOB.

-YMCTDb IIPAKTHUYCCKH CKIIaJIbIBATh U
BBIYHTATL JIBa BEKTOPA, CKJIaJbIBATh
HCCKOJIBKO BEKTOPOB

https://resh.ru

52

CrnoxeHue 1 BeIYUTAHUE BCKTOPOB.

-YMETb MPAKTUUCCKHU CKIAAbIBATL U
BBIYHTATL JIBA BCKTOPA, CKJIaJbIBATh
HCCKOJIBKO BEKTOPOB

https://resh.ru

53

CnoxeHue 1 BoluMTaHue BeKkTopoB. BIIM

-YMCTb IMPAKTUYCCKU CKIIAAbIBATL U
BBIYUTATh ABAa BCKTOPA, CKJIAAbIBATh

https://resh.ru
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l HCCKOJIBKO BCKTOPOB

[Iporpeccun.

54

YucnoBas 1mociae10BaTeIbHOCTbD.

1 -IIPUBOAUTH IIPUMEPHI
MOCJIC0BAaTEILHOCTEH;

-YMETbh ONPENEIATh YWICH
MOCJIEAOBATEIBLHOCTH MO (hopMmyIie

https://resh.ru

55

ApudmeTrnueckas mporpeccus.

1 -yMETbh ONPENEIATh BUJI IPOTPECCHUHU T10 €€
OTPEIECIICHUIO;

-3HaTh U NPUMEHATH IPHU PELICHUU 33134
YKa3aHHYI0 GOopMyIy

https://resh.ru

56-57

Apudmerrueckasi mporpeccus.

2 -YMETh ONPENEIIATh BUJ IPOTPECCUH TI0 €€
OIPEIEIICHUIO;
-3HaTh U MPUMEHSATH MPU PEUICHUU 3aa4

yKa3aHHYI0 (hopmyIy

https://resh.ru

58-59

CyMmMa 11 IepBBIX YWICHOB
apu(PMETUIECKON NPOTPECCUU.

2 -yMEeTb HaXxOJUTh CYMMY apU(PMETHICCKOIN
nporpeccuu no Gpopmyre

https://resh.ru

60

CamocTtosTenpHass pabota MmO Teme
«ApubmeTrndeckas Iporpeccusd»?

1 -yMEeTbh HaXxOJIUTh HYXKHBIA YJICH
apu(pMETUIECKON MPOTrPeCcCuu;
-TI0JIb30BATHCS (POPMYJION CYyMMBI N YJICHOB
apu(pMETUIECKOIN MPOTPEeCCUu;

-ONpEACNATh SABJISETCS JU JIaHHOE YHUCIIO
YJICHOM apu(METUYECKON TPOrPECCUH

https://resh.ru

61-63

['eomeTpuueckas mporpeccusi.

3 -3HaTh OMNPEJIETIEHUE FT€OMETPUUECKOM
MPOrPECCHH;

-yMETb Pacro3HaBaTh Fr€OMETPUUECKYIO
IIPOIPECCUIO;

-3HaTh JaHHYIO GOPMYIY U YMETh
MCII0JIB30BATh €€ MPU PEIICHUH 3a7a4

https://resh.ru

64

CyMMa 1 epBbIX YJIEHOB
F€OMETPUYECKON IPOTrPECCUMU.

1 -3HaTh U YMETh HAXOAUTh CYMMY
reOMEeTPUYECKOI mporpeccuu mo Gopmyse

https://resh.ru
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65

beckoneuno yObIBaroIas
reoOMEeTPUYECKasl MPOrpPeccus

-yMETh HAXOJUTh CyMMY O€CKOHEUHOU
reOMETPUUYECKOM MpOorpeccuu

-TIPEICTABIIATH B BUJE OOBIKHOBEHHOU IpOOH
OCCKOHEUHYIO JICCSITUIHYIO APOOb

https://resh.ru

66

CamocrosTenbHas pa60Ta 110 TCEMC

«IIporpeccun»

https://resh.ru

67

KonTtponpHas
«IIporpeccun»

paboTta 1o TEMe

-yMETh HAXOAUTh HY>KHBIM YJICH
reOMETPUYECKON IPOrPECCHH;
-I10JIH30BaTHCS POPMYJIION CyMMBI N YJICHOB
reOMETPUYECKON IPOrPECCHH;
-NIPECTABIIATh B BUJE OOBIKHOBEHHOH 1poOu
OECKOHEYHYIO JECSTUUHYIO Ap00b

68

AHanu3 KOHTPOJILHOU pabOTHI.

O600UTE ¥ CUCTEMATU3UPOBATh
MOJTyYCHHBIC 3HAHMS

https://resh.ru

69-70

YMHOKEHHE BEKTOpA HA YUCIIO.

-3HaTh MPABUJIO0 YMHOKCHHSI BEKTOPOB,
CpeIHSsIsl TMHUS TPareunu

-YMETbh CTPOUTH MPOU3BEICHUE BEKTOpPA Ha
YU CIIO;

-YMETbh CTPOUTH CPEJHIONO JIMHUIO TPANECLUH

https://resh.ru

71-72

[IpyuMeHEeHnE BEKTOPOB K PEIICHUIO
3amad. BIIM

-yMETh IPUMEHSTh IPABUJIO CJIIOKEHHS U
BBIYMTAHUS BEKTOPOB, TPABUIIO YMHOKEHUS
BEKTOPOB, MPABUJIO CIIOKEHUS U BBIYUTAHUS
BEKTOPOB, MPABUJIO YMHOXEHHUS BEKTOPOB
-YMETh Ha YEPTEKE MOKA3bIBATH CYMMY,
Pa3HOCTh, IPOU3BEJICHUE BEKTOPOB;

-yMETh IPUMEHSTh 3TH NIPaBUiia IPU
pelieHny 3a1a4

https://resh.ru

73

Koopaunatel BekTOpa.

-yMETb IPUMEHATD MOTYUYEHHbIE 3HAHUS B
KOMILJIEKCE MPH PEILICHUH 3a/1a4 Ha
OIIpe/ieNICHUE KOOPIMHAT BEKTOpa, Ha
OIIpE/IEJIEHUE BEKTOPA CYMMBI, Pa3HOCTH,

https://resh.ru
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IMPONU3BCIACHHUA

74-75

Koopaunatel Bektopa. BIIM

-YMCThb IPUMCHATD ITOJIYYCHHBIC 3HAHUA B
KOMILICKCC IIPpU pCHICHHUHU 3a1a4 Ha
OIIPpCACIICHUC KOOPAHNHAT BCKTOPA, HA
OIIPpCACIICHUC BCKTOPA CYMMBI, Pa3HOCTH,
IIPON3BCIACHUA

https://resh.ru

76

[IpocTenmmue 3a1a4n B KOOPANHATAX.

BIIM

-YMCTb IIPUMCHATDH IMOJYYCHHBIC 3HAHUA B
KOMIIJICKCC ITPH PCIICHUHN 3a1a4 Ha
OIMpCACIICHNEC KOOPANHAT BECKTOPA, Ha
OIpCACICHUEC BCKTOPAa CYMMBbI, PA3HOCTH,
IPOU3BCIACHH.

https://resh.ru

77

HpOCTCI?II]IHG 3ala4 B KOOpJAHWHATax.

BIIM

-YMCTh IIPUMCHATD IIOJIYYCHHBIC 3HAHUA B
KOMILICKCC IIPpU pCHICHUHU 3a1a4 Ha
OIIPpCACIICHUC KOOPANHAT BCKTOPA, HA
OIIPpCACIICHUC BCKTOPA CYMMBI, Pa3HOCTH,
ITPONU3BCACHU .

https://resh.ru

78

YpasHenue okpyxHoctu. BIIM

-3HaTh YPAaBHEHHUE NPSIMOW;
-yMETh pelIaTh 3a4a4u Ha IPUMEHEHUE

bopmybl

https://resh.ru

79

YpaBaenue okpyxkHoctu. BIIM

-3HaTh YpPAaBHEHUE MIPSMOM;
-YMETh PELIaTh 3a1a4M Ha IPUMEHEHUE

bopmybl

https://resh.ru

80

[IpomexyTouHas aTTecTanus 3a |
MIOJTYTO/THE.

YMETh IIPUMEHATH IIOJIy4YE€HHbIE 3HAHUS B
KOMILJIEKCE IIPU PELLICHUU 3aay4 Ha
OIpeAeIeHUEe KOOPAUHAT BEKTOpa, Ha
OIIPEAEICHUE BEKTOPA CYMMBI, Pa3HOCTH,
[IPOU3BEICHUSA

-yMETh pelIaTh IPOCTEUILINE 3a1a4U B
KOOpJAMHATAaX;

-yMETh pellaTh 3a7a4i Ha COCTaBICHUU
YPAaBHEHUU OKPY>KHOCTH U IPSIMOU
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-3HATh YPAaBHEHUS OKPYKHOCTH U MPSMOM;
-yMeTb pemiaTh 3aJa4u

81

AHanu3 KOHTPOJILHOM pabOTHI.

-3HaTh YPABHEHUS OKPYKHOCTHU U IIPSIMOM;
-YMETh PEIIATh 3a1a4u

https://resh.ru

Crny4aiinble COOBITHSI.

82

CoOpITHA.

1

3HaTh: YTO TAKOE YaCTOTa COOBITHS.
YMeTh: HaXOIUTh YaCTOTY COOBITHS,
HCIIOJIB3YS COOCTBEHHBIC HAOIIOACHUS U
FOTOBBIE CTATUCTUYECKHE JaHHBIE.

https://resh.ru

83

CoOpITUd

3HaTh: UTO TaKOE YacTOTa COOBITHS.
YMeTh: HaXOIUTh YaCTOTY COOBITHUSI,
UCIIOJIB3Ys COOCTBEHHBIE HAOMIOJEHUS U
TFOTOBBIEC CTATUCTUUECKHE JaHHBIE.

https://resh.ru

84

BepostHocTh cOObITHS

85

BepostHocth coObiTus. BITM

86-89

Pemienne BEpOATHOCTHBIX 3a/1a4 C
MOMOII[BI0 KOMOUHATOPUKH.

90

Pemenue BeposITHOCTHBIX 3a/1a4 €
noMoIpo komouHatopuku. BIIM

91

Pemenue BeposITHOCTHBIX 3a/1a4 €
nomoIbo komouHatopuku. BIIM

3HAaTh: 9TO TAKOE YaCTOTa COOBITHS,
BEPOSITHOCTH CITy4ailHOTO COOBITHUS

YMeTh: HaX0IUTh YAaCTOTY COOBITHS,
HCIIOJIB3YS COOCTBEHHBIC HAOMIOACHUS U
TOTOBBIE CTATUCTHYECKUE JIAHHBIE.

YMeTh: UCHOIB30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHSI B IPAKTUYECKOM
JEATEIbHOCTH U ITOBCEIHEBHOM KU3HU IS
pelieHus: yueOHbIX U MPaKTUUYECKHUX 3a/ad,
TpeOYIOIIUX CUCTEMATUYECKOTO TIepedopa
BAapUAHTOB.

YMeETh: HAXOAUTh BEPOSITHOCTU CIIyYaWHBIX
COOBITHI B IPOCTEHIINX CITy4asx

YMeTh: UCronb30BaTh NPUOOPETEHHBIE
3HAHUS U YMEHHUSI B MPAKTUYECKOM
JEATEIbHOCTH U MOBCETHEBHOM KU3HU IS
pelieHus: yueOHbIX U MPaKTUUYECKHUX 3a/ad,

https://resh.ru

https://resh.ru

https://resh.ru

https://resh.ru

https://resh.ru
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92 | PemieHue BepOSITHOCTHBIX 3a]1a4 C TpeOYIOIIUX CUCTEMATHYECKOTO Tiepebopa https://resh.ru
MOMOIIbI0 KoMOuHaTopuku. BITM BapUAHTOB.
93 ["'eomeTpuueckas BeposTHOCTh BIIM 3HaTh: YTO TAaKOE reOMETpUIECKas https://resh.ru
BEPOSITHOCTb.
YMeTh: UCronb30BaTh MPUOOPETECHHBIE
3HAHWS ¥ YMEHHUS B IPAKTHIECCKOM
NESATeTLHOCTH U TIOBCETHEBHOM KU3HU IS
CpaBHEHUS IIIAHCOB HACTYIUICHUS CITyYailHBIX
COOBITHH, OLIEHKH BEPOSATHOCTH CIIy4ailHOrO
COOBITHS B IPAKTUICCKUX CUTYAIHSIX,
COIMOCTABJICHUS MOJEIIN C PEaTbHON
CUTYyaLUEN.
94 | OtHOCUTENBHAS YACTOTA U 3aKOH 3HAaTh: 4TO TaKO€ OTHOCHTEIbHAS YacToTa M | https://resh.ru
oonpiux yucen. Pemenue 3amau. BIIM 3aKOH OOJIBIIIUX YHUCEI.
YMeThb: UCTIOIB30BATh MPUOOPETEHHBIE
3HAHMS U YMEHHUS B PAKTUYECKOM
JESTETLHOCTH U NMTOBCETHEBHOM KU3HU IS
95 | OTHOCHTENbHAS YaCTOTA U 3aKOH pelleHNs yeOHBIX M MPAKTHYECKHX 327124, htns://resh.ru
Gonbinx uncerr. Pemenue 3anaq. BIIM TpeOYIOMIMX CUCTEMATUYECKOTO epedopa
96 | O0oOIIAOIKI YPOK IO TEME BapHAHTOB. https://resh.ru
«CryyaiiHple COOBITHS.
97 | KortpomnbpHas paboTa 1mo Teme YMeTh: 000011aTh U CUCTEMATU3UPOBATH
«CnyyaiiHble COOBITHS» 3HAHUA 110 TPOMJAECHHBIM TEMAM H
WCITOJIB30BaTh UX MPHU PEIICHUH TPUMEPOB H
3azay.
98 | AHamu3 KOHTPOJIBHOU PadOTHI. https://resh.ru
99-100 | CuHyc, KOCHHYC, TAaHTEHC yTIa. SIMHUYHAS TIOJTYOKPYKHOCTh, OCHOBHOE https://resh.ru
TPUTOHOMETPHUECKOE
101 | Cunyc, kocunyc, Tanresc yria. BIIM TOXJI€CTBO, (hOPMYJIbI IPUBEICHUS -3HATH https://resh.ru

onpecACICHNC OCHOBHBIX
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TPUTOHOMETPHUECKUX

102 | CuHyc, KOCHHYC, TAHTCHC yTJIa. TOXKJECTBO, (HOPMYJIBI IPUBEICHUS -3HATH https://resh.ru
OTIpe/ieTICHNEe OCHOBHBIX
TPUTOHOMETPHUECKUX

103 | [Imomaas TpeyroapHuka. Teopema -YMETh BBIBOJUTH (GOPMYITY TIIOMIAIH https://resh.ru

cuHycoB. BIIM TPEYTOJIbHUKA;-yMETh IPUMEHSTH (POpPMYyITy

TIPH PEIICHUU 3a71a4

104 | [Inomaas TpeyroapHuka. Teopema -YMETh BBIBOJUTH (POPMYITY IIIOMIATH https://resh.ru

CHHYCOB. TPEYTrOJbHUKA;-yMETh IPUMEHSITH (POpMYITy

IIPH PEIICHUH 3a71a4

105- | TeopeMa KOCHHYCOB. -3HATh TEOPEMY CHHYCOB U YMETh PEIIaTh https://resh.ru

106 3a7a4u Ha €€ NIPUMEHEHUE

107 | Teopema xocunycos. BIIM -3HaTh TEOPEMY CHHYCOB M YMETh PEIIaTh https://resh.ru
3a]ja4uM Ha e€ MPUMEHEHHE

108 | Pemenue TpeyroasuukoB. BIIM -3HaTh BBIBOJ (POPMYJIBL; https://resh.ru
-yMETh MPUMEHSATH (POPMYITY IPU PEIICHUH
3a7a4

109 | Pemenue tpeyroasaukoB. BIIM -3HATh BBIBOJ ()OPMYIIBI; https://resh.ru
-yMETh MPUMEHSATH (POPMYITY MPU PEIICHUH
3a7a4

110 | CxansipHasi mpOM3BEICHUE BEKTOPOB. - ONpEAECHUE CKAISPHOIO MPOU3BEACHUS

111 | CxansipHas mpoOU3BEICHUE BEKTOPOB. BCKTOPOB  yCJIOBUC  NCPICHAMKYIAPHOCTH | hitps://resh.ru
HEHYJIEBBIX BEKTOPOB, BBIPKCHUS.
CKaJISIPHOTO MPOW3BEACHHS B KOOpJIUHATAX W
€ro CBOWMCTBA. TPUMEHSTH CKaJISIPHOTO

112 Pemenue 3agau. BIIM MPOM3BEICHUS BEKTOPOB TMPHU PEHICHUSIX https://resh.ru
T€OMETPHUYCCKUX 3a/1a4.

113 | KonTposbHas pabota Ne 2 o teme: -YMETh MPUMEHSATh TEOPEMY CUHYCOB U

«COOTHOIIEHHE MEXKTy CTOPOHAMH U
yIJaMH TPEYTOJIbHUKAY.

TEOpEMY KOCHUHYCOB B KOMILIEKCE TIPU
pelieHruy 3aaa4
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114 | AHaau3 KOHTPOJBHON pabOTHI 1 https://resh.ru
CiydaiiHble BEJIMYUHBI.

115 | TaGnuis! pactpeneneHus 1 HmeTthb mpeacTaBiieHHE O TadJuIe https://resh.ru
pacnpeneneHus JaHHBIX, TaOJIUIIe CyMM.
YMeTh cOCTaBIATh MO 3a/1a4e TaOJIULIbI
pacrpeieieHus TaHHbIX

116 | [Monuronsl yactor. BIIM 1 VmeTh nipeacTaBiIeHne o MoJurone yvactor, | https://resh.ru
O TIOJIUTOHE OTHOCUTEIBHBIX YaCTOT, O
pa30MeHNN Ha KJIACCHI, O CTOJIOYATOMN U
KPYTOBO# JuarpaMmax.

117 | I'enepanbHasi COBOKYITHOCTh U BBIOOpKA 1 HmeTth peacTaBiieHHe 0 TeHepaIbHOM https://resh.ru

BIIM COBOKYIHOCTH, BEIOOPKE, PENPE3ECHTATUBHON

BBIOOpKE, 00bEME reHepaIbHON
COBOKYITHOCTH, O BBIOOPOYHOM METO/IE,
cpeaHeM apu(METHIECKOM OTHOCHTEIHHBIX
YacToT.

118 | Pa3max u neHTpanbHas TeHaeHnus. BIIM 1 YMeTh HaXOUTh pa3Max, MOy, MCAHAHY https://resh.ru
COBOKYITHOCTH 3HAYEHUH; Cpe/IHee 3HAUCHHUE
CJIy4YallHOW BEJIMYMHBL.

119 | KonTtponbsHas paboTa 1o Teme 1 YMeTh NPUMEHSTH BCE 3HAHUS, IOJTyYECHHbBIE

«CryvaiiHble BEJTHYUHBI) B XOJIC M3Y4CHUSI TEMBI, [TPU PEIICHUH 3a71a4.

120 | AHanu3 KOHTPOJIBHOM pabOTHI. 1 https://resh.ru

121 | [IpaBuibHBIC MHOTOYTOJIBHUKH 1 -YMETh BBIYUCIISITH YTOJI IPABUIBHOTO https://resh.ru
MHOTOYTOJIBHUKA TTO (POPMYIIE;

122 | [IpaBunbHBIE MHOTOYTONBHUKH. BITM 1 -yMETh BIUCHIBATh OKPYKHOCTD B https://resh.ru
NPaBUIbHBIA MHOTOYTOJBHHK U OMHCHIBATH

123 | HaxoxaeHne cTOpOH MPaBUIHLHOTO 1 -yMETh peliaTh 3a/1a4i Ha IPUMEHEHHE https://resh.ru

MHOT'OYTOJIbHUKA YEPE3 PAANYCHI
ONMCAHHOM Y BOIUCAHHON OKPYXHOCTEM.

dbopmyit 3aBUCUMOCTH MexXay R, I, ay;
YMETh CTPOUTH MPaBUIILHBIC
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124

HaXO}KILGHI/IC CTOPOH IMMPABHUIIBHOI'O
MHOT'OYI'OJIbHUKA YCPEC3 PpaanyChl

OINMCAHHOW Y BIIMCAHHOU OKPY>KHOCTEM.

MHOTI'OYI'OJIbHUKH

https://resh.ru

MmuoxecTBa. Jloruka.

125

MHuoxecTBa

1

YMeTs chopMyaupoBaTh BHICKA3BIBAHUE,
HAXOJUTh MHOXECTBO UICTHHHOCTH
MPEUTIOKEHHUS], ONPEAEIATh, ICTUHHO WA
JI0’KHO BBICKA3bIBAHUE

https://resh.ru

126

Bricka3biBanus. Teopemsl.

YMmeTs chopMyTupoBaTh BHICKA3BIBAHUE,
HAaXOJUTh MHOXXECTBO UCTUHHOCTHU
MIPEIUTIOKEHHUS, ONIPEAEIATH, HCTUHHO WIH
JI0’KHO BBICKA3bIBAHUE

127-
128

YpaBHEHUE OKPYKHOCTH

3HaTh (HOPMYIIBI paCCTOSIHUE MEXKIY IBYMS
TOYKaMU, YPABHEHHE OKPY>KHOCTH.

YMeTh HaxOJIUTh PACCTOSIHUE MEXK]Y IBYMS
TOYKaMHU, 3alUCHIBATh YPABHEHUE
OKPYXHOCTH C 33JJaHHBIM LIEHTPOM H
paanycom

https://resh.ru

129-
130

YpaBHeHUE IpsAMOn

3HaTh YpAaBHEHUE MPSAMOIL. Y METh
3allMChIBATh YPABHEHUE NIPSMOM,
MPOXOASLIEN Yepe3 3aJlaHHbIEC TOUYKH;
YCTaHaBJIUBATh B3aUMHOE PACIIOI0KEHNE
MPSIMBIX

https://resh.ru

131

MHoOkecTBa TOUEK Ha KOOPAUHATHOU
IJIOCKOCTH

YMeThb ¢ momoIibio rpadudeckon
WUTIOCTPALMK ONPENeNIUTh QUrypy,
3aJJaHHYIO CUCTEMOM ypaBHEHUU

https://resh.ru

132

Pemenue 3agau mo reme « MHOXKeCTBa.
Jloruka» BIIM

YMeTh MMPUMCHATH BCC 3HAHUAA, ITOJIYYCHHBIC
B XOIC U3YUCHUA TCMbI, IIPU PCIICHUHA 3a1a4

https://resh.ru

133

KouTtponbsHas paborta o teme
«MnuoxecTtBa. Jloruka»

YMeTh IMPUMCHATH BCC 3HAHWA, ITOJTYYCHHBIC
B XOAC M3YUYCHUA TCMbI, IIPU PCIICHUHA 3a1a4
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134 | AHaau3 KOHTPOJIBHOH paOOTHI. 1 https://resh.ru
135 | HaxoeHue CTOpOH MPaBHILHOTO 1 -yMETb peliaTh 3aJla4i Ha IPUMCHEHUE https://resh.ru
MHOT'OYTOJIbHUKA Yepe3 paJnyChl dbopMyI1 3aBUCUMOCTH MEXY R, I, ap;
OITMCAHHOM M BITUCAHHOM OKPY)KHOCTEH. -yMETb CTPOUTD MPABUIHHBIC
136 | HaxoaeHue CTOPOH MPaBUIBLHOTO 1 MHOTOYTOJIbHUKU https://resh.ru
MHOT'OYTOJIbHUKA Yepe3 paJnyChl
ONMCAHHOM Y BIUCAHHOM OKPYXXHOCTEM.
137 | HaxoaeHne CTOpOH MPAaBIILHOTO 1 https://resh.ru
MHOT'OYTOJIbHUKA Yepe3 PanyChl
ONMCAHHOM Y BIUCAHHON OKPYXHOCTEM.
138 | KoutponwsHas pabora mno teme: «JljiHa 1 -YMETh PElIaTh 3a/1a4i Ha 3aBUCUMOCTH
OKPY)KHOCTH M TUIOIIA b KPyTray. mMexay R, 1, ap;
-yMETb pelaTh 3aJ1a4M, UCIOJIb3Ys (OPMYJIbI
£39° | s KoHTpOTHHOR pAGoTH: | ORPYRIOCT, OGN DY | i
IloBTOpEHME.
140 | I'paduku GyHKIIHIA. 1 -3HaTh aJITOPUTM MTOCTPOCHHS rpaduka https://resh.ru
141 | T'paduku QyHKIHIA. 1 bymKimm; https://resh.ru
142 | I'paduxu QyHKITHIA. 1 "YMETb CTPOUTE rpaduKu GyHKiumu; . https://resh.ru
— -yMeTb 110 rpaduKy OnpeesaTh CBONCTBA
143 | I'paduku GyHKIIHIA. 1 byHKIHH https://resh.ru
144 | CummeTtpusi. 1 -3HaTh KaKOe 0TOOpakeHNE Ha IIOCKOCTH https://resh.ru
145 | CummeTpus. 1 ABJIAETCS OCEBOM CUMMETPHEN, a KaKOe
I[CHTPAJIbHON
146- | [TapainenbHbIN TIEpEHOC. 2 3HATh CBOMCTBA MapauUICIBHOTO MEPEHOCA; https://resh.ru
147 -YMETb CTPOUTH (PUTYPHI IPU MAPATIIETBHOM
NIEPEHOCEe HAa BEKTOD
148 | [ToBopoT. 1 -yMETh CTPOUTH (PUTYPHI IIPH TIOBOPOTE HA https://resh.ru
149 | [ToBopoT. 1 yroi https://resh.ru
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150 | Pemenue 3ama4 mo teme: «JIBrmxeHue» 1 -yMETh CTPOMTH (PUTypHI IIPH mapauieabHoM | https://resh.ru
BIIM TIEPEHOCE
151 | KonTposbHas paboTa 1o Teme 1 -yMETh CTPOUTH (GUTYPHI TIPH TTOBOPOTE HA
«JIBrKeHueY. yroJ
152 | Ananu3 KOHTPOJBLHOM PabOTHI. 1 -yMeTb CTPOUTH (GUTYPHI IpH napajuieabHoM | https://resh.ru
nepeHoce
153 | YpaBHeHUs, HEpaBEHCTBA, CUCTEMBI. 1 -yMETh pellaTh ypaBHEHHsI TPEThEeH U https://resh.ru
BIIM YETBEPTOM CTEIEHH C OJJHUM HEU3BECTHBIM C
154 | YpaBHeHHUs, HEPABEHCTBA, CUCTEMBI. 1 TIOMOTIBIO PA3IIOKCHIA Ha MHOKUTCII https://resh.ru
BIIM BBEJICHHS BCIIOMOTATEIILHOM MTepEeMEHHOM;
155 | YpaBHeHuUs1, HEPABEHCTBA, CUCTEMBI. 1 “YMCTP pCIIaTh HCPABCHCTBA METOZIOM https://resh.ru
BIIM UHTEPBAJIOB;
156 | YpaBHeHHMs, HEPABEHCTBA, CUCTEMEI. 1 “YMETb PEIIaTh CUCTEMbI YPABHEHUH https://resh.ru
BIIM
157 | Ilpenmer cTepeoMeTpuH. 1 3HATH OTpeCIICHUE MHOTOTPaHHUKA, https://resh.ru
MHOTrOorpaHHHK. DJIEMEHTHI MHOTOTPaHHHUKA.
158 | [Ipusma. [lapannenenumen. 1 -3HaTh KaKas Mpu3Ma Ha3bIBaeTCs MPSIMON https://resh.ru
ITPAaBUJIBHOM.
159 | IlpaBuibHbIC MHOTOTPaHHUKU. O0BEM 1 -3HaTh, KaK U3MEPSIOTCS 00BEMBI TE, https://resh.ru
Tela. OCHOBHBIE CBOICTBA 00BEMOB.
160 | CroiicTBa MPSMOYTOIHHOTO 1 -3HaTh CBOKCTBA MIPSIMOYTOJIBHOTO https://resh.ru
napayurenenunena. [lmpamunaa. napaJjureJienune1a, TUpaMu/Ibl.
161 | Texkcrossle 3agaun. BIIM 1 -yMETb pPeIIaTh 3a7a4u C MTOMOIIBIO https://resh.ru
COCTaBJICHUS CUCTEM
162 | Texcrossle 3agaun. BIIM 1 https://resh.ru
163 | TekcroBbie 3anaun. BIIM 1 https://resh.ru
164- | TexcroBeie 3anaun. BIIM 2
165
166 | Humuaap. Konyc 1 -3HaTh (JOPMYJIBI, BEIPAXKAIOIIHE 0ObEMBI https://resh.ru

HWIMHAPA, KOHYCA.
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167 | Humuaap. Konyc -3HaTh (POPMYJIbI, BBEIPAXKAIOIIHE 00bEMBI https://resh.ru
IIWIMHJIpa, KOHYCA.
168 | Pemenue 3amau. BIIM -IIPUMEHSATH 3HAHUS, YMCHUS, HABBIKH [IPH https://resh.ru
peIICHUH 33]1ay.
169 | Pemenue 3amau. -IIPUMEHSThH 3HAHUS, YMEHUS, HABBIKU MTPH https://resh.ru
peIeHH 3a]1a4.
170 | Apudmerudeckas ¥ reOMETpHUUECKast -3HaTh (POPMYJIBI N-TO YWIEHA U CYMMBI N https://resh.ru
nporpeccun. CaMocTosiTeNIbHAs padoTa 4JICHOB apU(PMETUIECKOIN U TEOMETPHUUECKOM
o teme «lIporpeccum». IIPOTPECCHUN U YMETh UX IPUMEHSATH IIPU
171 | Apudmernueckas U reoMeTpuIecKast pCLICHUH 3aa4 https://resh.ru
nporpeccun. CaMocTosiTeNbHas paboTa
1o Teme «IIporpeccumny.
172 | ApudmeTndeckass ¥ reOMeTprUIeCcKast https://resh.ru
nporpeccun. CaMocTosiTeNbHas paboTa
1o Teme «IIporpeccuny.
173- | O6 akcmoMax TUTAHUMETPUH. -3HaTh AKCUOMBI https://resh.ru
174 -3HaTh OCHOBHBIE IOJIOKEHUSI TEOMETPUH,
KOTOPBIC IIPUMEHSIOTCS B KA4ECTBE
VCXOJTHBIX.
175- | Pemenue 3a1a4 B KOOpAMHATAX. -yMETh HaXOJUTh KOOPJUHATHI BEKTOPA https://resh.ru
177 yepe3 KOOpAMHATHI €r0 Havajla U KOHIIA;
- YMETh BBIYUCIIATH JUIUHY BEKTOPA 110 €T0
KOOPJIUHATAM, KOOPIMHATHI CEPETHUHBI
OTpe3Ka U PacCTOSHUE MEXIY IBYyMsI
TOYKAMH
178- | TpeyronabpHHK. -yMeTh IPUMEHSTh BCE MOJydeHHbIe 3Hanus | https://resh.ru
181 JUISL pELICHUS 3a7]a4 HA TPEYTroJIbHUKA.
182- | OKpy>XHOCTb. -yMeTh IPUMEHATH BCE MOJydYeHHbIe 3Hanus | https://resh.ru
183 JUTSL pEIIeHUsT OKPY>KHOCTH.
184- | OkpyxHoCTh. BIIM https://resh.ru

185
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186 | YerbipexyroiabHUKU. MHOTOYTOBHUKH. yMeTh IPUMEHSTH BCE TIOJyYCHHbIC 3Hanus | https://resh.ru
BIIM. IIpomexxyTouHas aTTecTalnus 3a JUTS pEIICHUSI MHOTOYTOJIbHUKA.
TO/I.
187 | Ananu3 KOHTPOJILHON paOOTHI. yMeTh IPUMEHSTh BCE TIOJy4YCHHbIC 3Hanus | https://resh.ru
3a Kypc MaTeMaTHKHU 9 kiacca
188 | O6o0maromuii ypok

O000UIUTh ¥ CUCTEMATU3UPOBATh
MOJTy4YEeHHBIC 3HAHUS.

https://resh.ru
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5. Onucanue y4eOHO-METOANYECKOT0 M MATEPUATIHLHO-TEXHUYECKOTO
o0ecreueHusi 00pa3oBaTeILHOM NEATEILHOCTH

1. YMK:

1. Anrebpa: yue6. ansa 9 k. obmeodpaszosar. yupexaenuii/ FO.M.Komnsrun, M.B.
Tkauera, H.E. ®enoposa, M.U. [llabynun. — M.: [IpocBemenue, 2020.

2. T'eomerpus: yued. mias 9 k. obmeobpazoBat. Yupexaeuuii/ JI.C ATtanacsH. —
M.: [Ipocsemenue, 2020.

Metonnueckoe odecrieueHme

1. EpmoBa A.Il.,, T'omo6opomsko B.B., EpmoBa A.C. 2.CamocTosiTelbHBIE U
KOHTPOJIbHEIE paboTHI 10 anredpe u reomerpuu 1 9 kinacca. — M.: MJIEKCA, - 2014.

2. KonrtponpHo-u3meputenbHble Marepuansl. Anrebpa. 9 kmacc / Coct. B.B.
UYepnopyukuit. — M.: BAKO, 2013.

3. Anrebpa. Temaruueckue TecTel. 9 Kmacc: mocobue nans o6meoOpa3oBar.
opranu3zanuii / M.B. TkaueBa. — M.: IIpocBemenue, 2014

4.Anrebpa MmaremaTudyeckue AUKTaHTH 7 — 9 ki1, 2007 T

5.IIpo6aemuo — pa3Buaromue 3aganus — 5 — 11 ki, I'. [ToaraBckas 2010 T;

HNuTepHer-pecypcebl
. www.edu.ru (caiit MOuH P®).
. www.school.edu.ru (Poccuiickuii 06111€00pa3oBaTeIbHbINA TOPTA).
. www.pedsovet.org (Bcepoccutickuit UHTepHeT-1IeICOBET)
. www.fipi.ru (caiiT @enepaibHOTO HHCTUTYTA MEIaroru4eckuX N3MEpPEeHui).

5. www.math.ru (MaTepHeT-nogaepx’Ka yunuresneid MaTeMaTUKH ).

6. www.mccme.ru (cadT MOCKOBCKOTO LEHTpa HENPEpPhIBHOTO MaTeMaTUYECKOIrO
o0Opa3oBaHuUsl).

7. WWW.it-n.ru (ceTh TBOPUECKUX yUUTEIIEH )

8. www.som.fsio.ru (cereBoe 00beJUHEHUE METOINCTOB)

9. http:// mat.1september.ru (caiit razetsr «MaTtemMaTuKa)

10. http:// festival.lseptember.ru (dpectuBasnp megarornyeckux uae «OTKPBITHINA
YPOK»).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - xypHan «igocy).

12. www.exponenta.ru (00pa3oBaTelbHbIN MATEMATUUECKUN CANT).

13. kvant.mccme.ru (35ekTpoHHas Bepcus KypHana «KBaHTy.

14. www.math.ru/lib (sexkTpoHHas MaTeMaTHYECKass OMOINOTEKA).

15.  http:/school.collection.informika.ru  (eguHast ~ KoJyulekuus  HUQPPOBBIX
00pa3oBaTeNbHbBIX PECYPCOB).

16. www.kokch.kts.ru (on-line rectupoBanue 5-11 kiacchr).

17. http://teacher.fio.ru (nmegarormueckass Macrepckas, ypoku B MuTepHere wu
Jpyroe).

18. www.uic.ssu.samara.ru (myreBoauTenb «B Mupe Haykm» 11l IKOJIBHUKOB).

19. http://mega.km.ru (Mera>anuknonenust Kupwiia u Medoams).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « JHIIUKIOTICTUII).

1. TemaTrunueckre TaOIUIIBI

2.KoMmIuteKT mOpTpeToB il KaOWHEeTa MareMaThkd  (Tamnka ¢ JBajIaThio
MOPTPETAMHU )

3.KommbroTep.

A~ WP
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