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IHosicHUTEIbHASA 3aIUCKA.

Hacrosimas pabouas mporpamma mno npeaMery «Anredpa» nis /-9 kinaccos
COCTaBJIEHA B COOTBETCTBUU CO CICAYIOINIMMU HOPMATUBHBIMHU JOKYMEHTAMH:

° ®denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOIO
oOmero obpaszoBanust (MuHuCcTEpCTBO 00pa3oBaHUs U Hayku Poccuiickoii
@enepanuun.  M.: IlpocBemenue, 2011 — 48c. CranmapTsl BTOpPOro
TTOKOJICHUST )

o OcHoBHast oOpa3zoBaresbHas MporpaMmMa OCHOBHOT'O 00111ero 00pa3oBaHUs

o [IpumepHbIe TporpaMMb O Y4eOHBIM MpeaMeraMm. MaTematuka 5-9 kiacchbl
— 3-¢ wusznanue, nepepadorannoe — M. Ilpocsemenne 2011 — 64 c.
(CtangapThbl BTOPOTO MOKOJICHHUS)

o [Ipu cocraBieHun paboueil MmporpaMMmbl YYTEHBI PEKOMEHAAIMU MHChMa
MUHHUCTEPCTBA  OOpa30BaHUs, HAYKH H  MOJIOJEKHON  TOJMTHKU
Kpacnomapckoro kpas ot 07.07.2016 1. Ne 47-11727/16-11 «O
PEKOMEHIAIUSAX 110 COCTABICHUIO PAOOUYUX MPOTPaMM YUEOHBIX MPEIMETOB,
KypPCOB U KaJICH/IapHO-TEMAaTUYECKOTO TIJIAHUPOBAHMUS.

JlanHasi mporpaMMa OpHUEHTHPOBAHA Ha y4€OHO-METOIUYECKUI KOMILICKT:
«Anrebpa. 7 xmacc», «Anredpa. 8 kimacc», «Anredpa. 9 kmacc» aptopoB FO.H.
MakaperueBa, H.I'. Munatoka, K.1. HemkoBa. IIporpamma paccuutana Ha 4 ydaca
B Heneno, Bcero 136 yacoB B roj (34 Henenu) B 7 kiacce, Ha 4 daca B HEJEIIO,
Bcero 136 gaca B rop (34 nenenu) B 8 kiacce, Ha 4 yaca B Hejelnto, Bcero 102 vaca
B roj (34 Henenu) B 9 kiacce U COOTBETCTBYET (peiepaibHOMY roCy/1apCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAAPTy OCHOBHOI'O OOIIEro oOpa3oBaHMs.

[Iporpamma o anreOpe coctaBiieHa Ha ocHOBe DyHIaMEHTaJIbHOTO SApa
cojiepkaHusi o0mero oOpa3oBaHus, TpPeOOBAaHWNM K pe3ysbTaTaM OCBOCHUS
o0pa3zoBaTeIbHOM IIPOTpaMMBbI OCHOBHOTO o01ero obOpa3zoBaHus,
Ipe/ICTaBlIEHHBIX B (peepaibHOM TOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
OCHOBHOTO OO0IIEro o0pa3oBaHUs, C YYETOM MPEEMCTBEHHOCTH C TPUMEPHBIMU
nporpaMMamMu JUisi Ha4aJbHOTO 001mero oOpa3oBaHHs MO MaTeMaTuke. B Hei
TAK)K€ YUYHUTHIBAIOTCA JOMHHUPYIOIIME UJEU U MOJOXKEHUS MPOrpaMMbl Pa3BUTHS
U (popMUPOBaHUS YHUBEPCATBHBIX YYEOHBIX IEHCTBUU /JII OCHOBHOTO OOIIETO
o0Opa3oBaHus, KOTOpbIe 00eCTeunBaOT (POPMUPOBAHUE POCCUNUCKON TPaXTAHCKON
UJECHTUYHOCTH, KOMMYHUKATUBHBIX Kaue€CTB JIMYHOCTH U  CIOCOOCTBYIOT
(bOpMHUPOBAHUIO KITFOUEBOW KOMIICTCHITNN — YMEHUs YUUMbCSL.

Kypc anrebpsl 7-9 knaccoB sBisieTcs 0a30BbIM JII MaT€MaTHYE€CKOIO
oOpa3oBaHUsS W Pa3BUTHS INIKOJBHUKOB. AnreOpanyeckue 3HAHHWS W yMCHHS
HEOOXOMWMBI JUIsl W3ydeHuss reomeTpun B 7-9 Kmaccax, anreOpel u
MaremMarndyeckoro aHamm3a B 10-11 kiaccax, a Takke HM3YYEHHS CMEMXKHBIX
JTUCLUTLINH.

[IpakTryeckass 3HaUYUMOCTh IIKOJBHOTO Kypca anredopsl 7 - 9 KiaccoB
COCTOUT B TOM, YTO MPEIMETOM €ro H3y4YeHHUsl SBIISIIOTCS KOJMYECTBEHHBIE
OTHOILIECHUSI M TMPOLECCHl PEATbHOr0 MHpPA, OIMNHCAHHBIE MAaTeMaTUYECKUMU




MojelsiMH. B coBpeMeHHOM 0011IecTBe MaTeMaTHudeckasi IoIrT0TOBKA HEOOX0oAuMa
KOKIOMY YeJIOBeKy, TaK KaKk MaTeMaThKa MPHUCYTCTBYeT BO Bcex cdepax
YEJI0BECUYECKOU IEATEIbHOCTH.

OpnHOii W3 OCHOBHBIX IIEleH W3Y4YCHHS aireOphl SIBISICTCS Pa3BUTHE
MBIIIJICHUS, TIPEXKIEC BCeTo (hOpMUpPOBaHNE aOCTPaKTHOTO MBIIIIEHUS. B mporecce
U3YYCHHS aIreOpbl OPMHUPYETCS JOTHIECKOE M alTOPUTMUYECKOE MBIIIICHUE, a
TaK)Ke TaKWE KadeCcTBa MBINIUICHUS, KaK CHja M TMOKOCTh, KOHCTPYKTHUBHOCTh U
KPUTHYHOCTh. [l amanmranuu B COBpPEMEHHOM HWH()OPMAIIMOHHOM OOIIECTBE
BaXHBIM  (pakTOopoM  sBAsSeTCS  (HOPMHUPOBAHWE MATEMAaTHYECKOTO  CTHIIS
MBIIIJICHUS, BKJIIOYAIONMIETO B Ce0S HMHIYKIHMIO W JeAYKIUIO, 000OImeHue u
KOHKPETU3AIMI0, aHajdu3 M CHHTE3, KJIACCH(PUKAIUIO W CUCTEMAaTH3AIHIO,
abcTparupoBaHue U aHAJIOTHIO.

OOyuenune anrebpe JaéT BO3MOXKHOCTb  IIKOJIBHUKAM  HAyYHUThCS
IUTAHUPOBATh CBOKO JICSITCIIBHOCTh, KPUTHYECKH OIICHUBATh €€, NPHHUMATh
CaMOCTOSITCIILHBIC PEIICHUS, OTCTAUBATh CBOM B3TJISJIBI M YOCKICHHUS.

B npornecce n3yueHus anreOpbl IMIKOJIBHUKU y4aTcs M3jIaraTb CBOM MBICIIH
SCHO ¥ HCUYCPIBIBAIOIIC, MNPUOOPETAIOT HABBIKM YETKOTO W TPaMOTHOTO
BBITIOJTHEHUST ~ MAaTEMaTHYECKUX  3alMCEe, TPH  OTOM  HCIOJb30BaHHUE
MaTEMaTUYECKOTO SA3bIKa IMO3BOJIICT Pa3BUBATh y YUAIIMXCS IPAMOTHYIO YCTHYIO U
MUCHBMEHHYIO PeUb.

3HaKOMCTBO C UCTOpUEW pa3BUTHUSL anreOpbl Kak Hayku (opmupyer y
y4yaliuxcs npeicTaBIeHus 00 anredpe Kak 4acTu 00IeYeTOBEYECKON KYIbTYPHI.

3HauUNTETbHOE BHUMAHHE B M3JI0)KEHHHM TEOPETUYECKOr0 MaTepualia Kypca
yIIEeTSIeTCsl €r0 MOTUBAIIMH, PACKPBITUIO CYTH OCHOBHBIX MOHSTUH, UIEH, METOJIOB.
OOGyueHne TOCTPOCHO Ha 0a3e TEOPUH Pa3BHBAIOIIECTO OOYUYEHHUS, UTO JOCTHUTASTCS
OCOOCHHOCTSIMU HM3JIOKEHHUSI TEOPETHUECKOr0 MaTepHalia M yNpaKHEHUSIMH Ha
CpaBHEHHWE,  aHaiu3,  BBbIJEJIEHWE  TJABHOTO,  YCTAaHOBJICHHE  CBSI3EH,
knaccudukaimo, o6o0meHue u cucreMmaruzaiuio. Ocobo0  aKIEHTUPYIOTCS
coliepKaTelIbHOE PACKPBHITHE MATEMATUUECKUX TMOHSATHUN, TOJKOBAaHUE CYIIHOCTH
MATEMAaTUYECKUX METOJIOB M 00JacTH WX MPUMEHEHUSA, JEeMOHCTpAIlus
BO3MOXXHOCTEW  TPUMEHEHHsSI  TEOPETHMYECKMX  3HAHUH I  pelieHus
pa3HOOOpa3HBIX 3a/1au MPUKIAHOTO XapaKTepa, HalmpuMep PEelIeHUs TEKCTOBBIX
3amay, JCHEKHBIX H  TPOIEHTHBIX  pacy€ToB, YMEHUE  MOJb30BATHCSA
KOJIMYECTBEHHOW MH(POPMAIIMEH, IPEICTABICHHON B Pa3IUYHBIX opMax, yMeHUE
gutath rpaduku. Oco3HaHue OOMIETO, CYIIECTBEHHOTO SBIISIETCSI OCHOBHOM 0a3oi
JUTSL  pelICHHs] yNpaKHEeHW. BaXHO TNPUBOANTH JETaNbHBIC TMOSICHEHUS K
PEIICHUIO TUIIOBBIX YMPAXXHEHUW. DTHM PACKPBIBACTCS CYTh METOJA, MOIXO0Aa,
npenjaraeTcsi alroOpuTM WM JIBPUCTHYECKAs CXeMa pEHIeHHsS YIpakKHEHUH
OIPEAECIEHHOrO THUIIA.

N3yuenne maTemMaTHKH B OCHOBHOW NIKOJE HAMPABIEHO HA JOCTHKCHUE
CICIYIOIIUX LIEJICH:

B HANIPaBJIEHUU JJMYHOCTHOIO PA3BUTHSA
o pPa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIMUICHHS, KYIbTYphl PEYH,

CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;



o dbopMupoBaHue 'y yyallUXCAd HWHTEJUIEKTYaJdbHONW UYECTHOCTH U
OOBEKTUBHOCTHU, CIOCOOHOCTM K TMPEOAOJECHUIO  MBICIUTEIbHBIX
CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OMBITA;

° BOCIIUTAHUE KA4YeCTB JUYHOCTH, OOECIECYMBAIONINX COIHUAIBHYIO
MOOHMIIEHOCTB, CTIOCOOHOCTh MPUHUMATh CAMOCTOSTEIIBHBIC PEIICHUS;

° dbopMHUpOBaHUE KAYECTB MBIIUICHUS, HEOOXOMUMBIX IS ajanTalid B
COBPEMEHHOM MH()OPMAITMOHHOM OOIIECTBE;

° pa3BHUTHE MHTEPECa K MATEMAaTHYECKOMY TBOPUYECTBY U MaTEMATHUECKUX
CIIOCOOHOCTEM.

B MeTanpeIMeTHOM HANPAaBJIEeHUHU
° dbopMHpOBaHUE  TIPSACTABICHWA O  MaTeMaTHKe  KaK  4YacTH

00IIIeYeIIOBEYECKON KYIbTYphl, O 3HAYUMOCTH MaTEMaTUKH B Pa3BUTUU
IIUBUJIN3AIMHA U COBPEMEHHOTO OOIIIECTRA;

o pa3BHUTHE MPEICTABICHUN O MaTEMaTHUKE KaK (pOpMe ONMUCAHUS U METOJIS
NO3HAHUS JICHCTBUTEIBHOCTH, CO3JIaHUE YCJIOBHH JUIsI TPUOOPETCHUS
IIEPBOHAYAITLHOTO OIBITA MATEMATHYECKOTO MOJICITUPOBAHHSI;

o dbopmupoBaHue OOMMUX CHOCOOOB HWHTEJIEKTYaJIbHON JESTEIBHOCTH,
XapaKTepHbIX  JJII ~ MaTeMAaTHMKH W SIBJSIIONIMXCS ~ OCHOBOM
MO3HABATEILHON  KYJBTYPBI, 3HAUMMOW JUIS  pa3IMYHbIX  cdep
YeIIOBEUECKOM JESITeTbHOCTH.

B MpeJIMETHOM HATIPaBJIeHHHU

o OBIIQJICHHE MaTEMaTHYCCKUMHU 3HAHUSIMH M YMEHHSIMH, HEOOXOIUMBIMH
JUIS  TPONOJDKEHWS OOydeHWss B CTapiied IIKOJEe WIW HHBIX
00111e00pa30BaTENbHBIX YUPESIKICHHUSIX, H3yUECHUS CMEXHBIX TUCIIUILINH,
NPUMEHEHUS B TIOBCETHEBHOM JKU3HU;

° CO3J1aHUE byHgameHnTa IRIE: MaTEMATUYECKOr O pa3BuUTH,
dbopMHpOBaHUS ~ MEXaHW3MOB  MBIIUICHUS,  XapaKTePHBIX IS
MaTEMaTUYECKOU 1€ TEIbHOCTH.

OO0uas xapaKTepuCTUKA Kypca ajaredpsl B 7-9 kiacce.
Marematudyeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE CKJIAIBIBACTCS U3 CIETYIONIN X
coliepKaTeNIbHbIX KOMIIOHGHTOB (TOYHBIE Ha3BaHUs OJIOKOB): apughmemuxa,
anzebpa, zeomempus; 31eMeHmMbl KOMOUHAMOPUKU, MEOPUU 6EePOAMHOCHEll,
cmamucmuku u jaocuku. B cBoeil COBOKYMHOCTH OHU OTPa)KalOT OOTaThI OIBIT
oOydeHHsI MaTeMaTWKe B HAIlIeW CTpaHe, yYUTHIBAIOT COBPEMEHHBIC TEHACHITUU
OTEUECTBEHHOHN W 3apyOEKHOW IIKOJIBI U MO3BOJSIOT PEaTn30BaTh MOCTaBICHHBIC
nepe1 IIKOIBHBIM 00pa30BaHNEM IEJIM Ha WH(POPMAITMOHHO €MKOM M MPAKTHYECKH
3HAYMMOM Marepuayie. OTH COJIepKAaTeJIbHbIE KOMIIOHEHTHI, pa3BUBAsACh Ha
NPOTSHKEHUU BCEX JIET OOYYeHHS, €CTECTBEHHBIM O0pa30oM TEpPEeIUieTaloTCs |
B3aMMO/JICHCTBYIOT B Y4€OHBIX Kypcax.

Apugpmemuxa npu3zBaHa CIOCOOCTBOBATh MPUOOPETEHUIO MPAKTUUYECKUX
HaBBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOM ®KU3HU. OHA CIIyUT 0a30ii AJisl BCETO



JadbHEUIIEro U3y4YeHHUs] MaTEMATHKH, CIIOCOOCTBYET JIOTMYECKOMY Pa3BUTHUIO U
dbopMUPOBaHUIO YMEHUS MOJIH30BATHCS aJITOPUTMAMM.

Anceopa  U3ydyenwe  anreOppl  HaLEJIEeHO  HAa  (OpMUpOBaHUE
MaTEMaTUYECKOro ammapara i pelieHus 3a7ad K3 MAaTeMaTHKH, CMEKHbIX
OPEIMETOB, OKPY’KaIOIIEeH peanbHOCTH. S3bIK anreOpbl MOJYEPKUBAET 3HAUCHUE
MaTEMaTUKU KaK sI3bIKa JJI1 OCTPOSHUSI MaTeMaTHUYECKUX MOJIEIIel, MPOLECCOB U
ABJICHUA peajbHOr0 MHpa (OJAHOM M3 OCHOBHBIX 3aJad H3YYEHHs anreOpsbl
ABJIETCS PA3BUTHE AITOPUTMUYECKOIO MBIIUICHUS,, HEOOXOUMOTO, B YACTHOCTH,
JUISL OCBOCHMSI Kypca HMH(POPMATHKH; OBJaJCHUE HABbIKAMU JI€TyKTUBHbBIX
paccyxaenuii. I[IpeoOpa3oBaHue  CHUMBOJIMYECKMX (GOpM  BHOCUT  CBOU
cenu@uyeckuii  BKJIaJA B pPa3BUTHE  BOOOPAXKEHMS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOpuecTBY. [lpyroil BakHOW 3amauell M3ydeHHs aireOphbl
ABJIIETCSl TOJIyYeHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAaHUM O (QYHKIUAX Kak
BaXXHEHIIE MareMaTH4ecKod MOJAeNu JJig ONHCAaHUS U HUCCIEeIO0BaHUS
pa3Ho00pa3HbIX IPOLIECCOB (paBHOMEpPHBIX, PaBHOYCKOPEHHBIX,
AKCIIOHEHIIUATBHBIX, IEPUOUYECKUX U AP.), U1 GOPMUPOBAHUS Y 00YyUAIOITUXCS
IPE/ICTaBICHUI O POJIM MAaTEMATUKHU B Pa3BUTUN [IUBUIN3AINHN U KYJIbTYPBHI.

dnemenmovt  102UKU, KOMOUHAMOPUKU, CMAMUCIMUKU U Mmeopuu
6epoamHocmeli  CTAaHOBATCS  O0S3aT€NbHBIM  KOMIOHEHTOM  IIKOJIBHOTO
o0pa3oBaHus, YCHWIMBAIOUIUM €TI0 MPHUKIAAHOE W MPAKTUYECKOe 3HAYEHHUE. ITOT
MaTepual HEoO0XOoauM, Mpexae Bcero, st (GopMUpoBaHUsA (YHKIHOHAIHHOM
IPaMOTHOCTM — YMEHHUH BOCIPUHUMATh W aHAJU3UPOBATh HWHGOPMAIIHIO,
NPEJICTABICHHYI0 B Pa3IMYHBIX (opMax, MOHMMATh BEPOSTHOCTHBIA XapakTep
MHOTHX pPEaJbHBIX 3aBUCHUMOCTEH, MPOU3BOJIUTH IMPOCTEHIINE BEPOSITHOCTHBIE
pacu€tbl. M3ydeHrne 0oCHOB KOMOMHATOPHUKHU MO3BOJUT y4YalIEMYCSl OCYIIECTBISTh
paccMOTpeHue ciydaeB, mepebop U MOACYET YMcia BApUAHTOB, B TOM YHCIIE B
IPOCTEUIINX MPUKIAJIHBIX 33a/1a4ax.

[Ipy wu3ydeHWH CTATUCTUKA MW TEOPUH BEPOSTHOCTEH oOoramarTcs
IIPEACTABICHU O COBPEMEHHOM KapTMHE MHpPA M METOJAX €ro HCCIENOBaHMS,
dbopMupyeTcsi TOHUMaHUE POJU CTATUCTUKU KaK UCTOYHHMKA COIMATBHO 3HAYUMOM
UHGOPMAIINH 1 3aKIaBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILICHUS.

Onucanne MeCcTa Kypca B YUeOHOM ILJIAHE.

VY4eOnbIii peaMeT «Anredpa» BXOIUT B IPEIMETHYIO 001acTh «MartemaTtnka u
nHdopmatuka» ydeOHoro mrana MKOY COIII Ne 4. basucHblii y4eOHBIN
(oOpa3oBaTeNbHBIN) IJIAaH HA M3yYeHHUE anreOpnl B 7-9 KiraccaXx OCHOBHOMW ITKOJIBI
OTBOJUT 3 y4eOHBIX Yaca B HEAENIO B TEUEHUE KaXA0ro rojga oodyuyenus. B cs3u
CO clayel 00s3aTeIBbHOTO 3K3aMeHa MO MPEaMETy y4eOHOE BpeMsl  YBEJIMYEHO /10
4 qacoB B HeNeNO B 7 ¥ 8KJlaccax 3a CuéT BapHaTUBHOW 4acTH 0a3MCHOTO ITIJIaHa.
Taxum obpazom B 7 kmacce 136 4. B rox (34 yueOHBIX Heenu); B 8 kinacce — 136 4.
B rojl. (34 yueOHbIX Henenn), B 9 kimacce 3 4. B Hegemo Bcero 102 4. (34 yueOHbIX
HEJICIIN).



JIMYHOCTHBIE, MeTANpeJIMEeTHbIE U NIPpeAMETHbIE Pe3VJabTAThbI

OCBOCHMUSA COACPRAHUA KYpPCa aﬂreﬁpbl.

N3yuenue anreOpsl MO AAaHHOW MporpamMMe CIocoOCTBYET (HhOPMHUPOBAHHUIO Y
yUYalIuXxcsl JIMYHOCTHBIX, MeTanmpeAMEeTHBIX W NPeIAMETHBIX Pe3yJabTAaTOB
o0y4deHUs, COOTBETCTBYIOUINX TpeOoBaHUSAM (eAepaIbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeILHOTO CTaHIapTa OCHOBHOI'O O0IIEro 00pa3oBaHMUsl.

Jluunocmmuoie pe3yivmanivi:

1) CopMUPOBaHHOCTh OTBETCTBEHHOIO OTHOILIECHHUS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OO0y4aromMxcsi K CaMOpPa3BUTHIO Ha OCHOBE MOTHBAllUM K
OoOy4eHUI0 M MO3HAHWIO, BHIOOPY JanbpHeiiiero oOpa3oBaHus Ha 0Oase
OPUEHTUPOBKM B MuUpe Mpodeccuii U npodeccHOHATbHBl MPEINOYTCHHH,
OCO3HAaHHOMY IIOCTPOEHHUIO MHJMBUIYaIbHOW 0Opa30BaTENbHON TPAEKTOPHUHU C
y4€TOM yCTOMYMBBIX [TO3HABATEIILHBIX HHTEPECOB;

2) ChopMHUpOBaHHOCTH KOMITOHEHTOB LEIIOCTHOTO MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHOU
MPAKTUKU;

3) OCO3HAHHBIN BHIOOpP M MOCTPOEHUE JaNIbHEWIEH UHANBUAYATBLHON TPAEKTOPUHU
oOpa3oBaHus Ha 6a3e OPUEHTHUPOBKU B MUpe Ipodeccuil U npodeccuoHalIbHbIX
IIPEAIIOYTEHUN C yUETOM YCTONYUBBIX IIO3HABATEIIBHBIX UHTEPECOB, a TAKKE Ha
OCHOBE (POPMHUPOBAHUS YBAXHUTEIBHOTO OTHOLIEHUS K TPYAY, Pa3BUTHE OIbITA
y4acTHs B COLUAIIBHO 3HAYMMOM TPYIE;

4) yMEHHE KOHTPOJUPOBATH MPOIECC U pe3yabTaT y4eOHOW M MaTeMaTHYeCKOH

NEeATEIIHOCTH;

5) KpMTUYHOCTh MBIIUICHUS, WHULMATABA, HAXOAYUBOCTb, AaKTUBHOCTH IIpU

pELICHNN MAaTEMaTUYECKUX 3a1ay.

Memanpeomemmnule pe3yibmamaol:

1) YMEHUE CaMOCTOSITEILHO OINPEACNATh IeJId CBOEro OOy4YeHHs, CTaBUTh U
dbopmynupoBaTh I ceOsS HOBBIE 3amayud B yd€éOe, pa3BUBaTh MOTHBBI U
WHTEPECHI CBOEH MO3HABATEIIBHOM JIESTEIIbHOCTH;

2) yMEHHE€ COOTHOCHUTH CBOHM JICMCTBUSA C IUIAHUPYEMBIMH PE3yJbTaTaMH,
OCYIIECTBIATh KOHTPOJIb CBOEM JEATEIBHOCTH B TMPOILECCE JTOCTHMIKEHUS
pe3yiabTaTta, OnpeaeisaTh CoCcOObl IEUCTBUM B paMKax MPeasIOKEHHbBIX YCIOBHI
U TpeOOBaHMH, KOPPEKTHPOBATh CBOM JCHCTBHS B COOTBETCTBHU C
U3MEHSIOIICHCS CUTYAIUEH;

3) yMEHHE ONpeaeNaTh TMOHATHS, CO3/JaBaTh OOOOIIEHUS, YCTAaHABIWBATH
aHaJIOTUH, KJIacCU(PUUIMPOBATh, CAMOCTOSTEIIPHO BHIOMpPATh OCHOBAHHUS W
KPUTEPHUH JJIs KJIacCU(PUKAIINH;

4) yMEHUE YCTAHABIWBATh NMPUYMHHO-CJIEICTBEHHBIC CBS3HM, CTPOUTH JIOTHUECKOE
paccyXJIeHue, yMOo3aKiIoueHUue (MHIYKTUBHOE, IEYKTUBHOE U 10 aHAJIOTUH) U
TeNIaTh BBIBOIBI;




5) pa3BUTUE KOMIIETEHTHOCTH B OO0JACTH HCIOJIb30BaHUS HH- (HOpMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

6) IepBOHAYAIbHBIE MPEACTABICHUS 00 HIEAX U O METOJAaX MAaTeMaTHKH Kak 00
YHUBEPCAJIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEICTBE MOJIEIMPOBAHUS SIBICHUN
U TIPOLIECCOB;

7) YMEHUE BUIETh MAaTEMaTHUECKYIO 3a/1adyy B KOHTEKCTE MPOOJIEMHON CUTYyalluu B
APYTUX JUCLUIUIMHAX, B OKPYKAIOIIEH KU3HH;

8) YMEHME HAXOJIUTh B PA3JIMYHBIX UCTOYHUKAX UH(POPMALIHMIO, HEOOXOAUMYIO TS

pelIeHUs] MaTeMaTUYeCKUX 3aJady, W MPEJCTaBIATh €€ B MOHATHOM Qopme,

OPUHUMATh PEUICHUE B YCIOBHUSX HEMOJHON WM U30BITOYHOM, TOYHOW WM

BEPOSTHOCTHON MH(pOpPMALINH;

9) yMEHHME MOHMMAaTh WU HCIOJb30BATh MAaTEeMAaTHUYECKHE CPEICTBA HArJIAIHOCTH

(rpaduku, TabMMLBI, CXeMbl W JAp.) A WUIIOCTPALUM, WHTEPIpPETalNH,

aprymeHTaIuu;

10) yMEHHME  BBIJIBUTaTh THUMNOTE3bl MPU  PEIICHUH 3a/Jaud, MOHUMATh

HEOOXOJIMMOCTh UX MPOBEPKU;

11) TOHMMaHWE CYIIHOCTH  aJTOPUTMUYECKUX TMpEANUCAaHUW U  yMEHHE

JIEHCTBOBATh B COOTBETCTBUU C MPE/JI0KEHHBIM aITOPUTMOM.

IIpeomemmnuwie peyiomamaol:

1) OCO3HaHME 3HAYCHHUS MaTEeMaTHKH I IIOBCEIHEBHOM KU3HU YEJIOBEKA,

2) TMpeJCTaBlICHHWE O MaTeMaTUYeCKOoW Hayke Kak cdepe MaTeMaTH4ecKOi

NeATeNIbHOCTH, 00 JTamax e€ pa3BUTHSA, O €€ 3HAYMMOCTH ISl Pa3BUTHS

[IMBUJIN3AIUH;

3) pa3BuUTHEC yMEHUW paboTaTh C YYCOHBIM MAaTEeMaTHYECKHMM TEKCTOM

(aHQIM3UPOBATh, HM3BJICKATh HEOOXOAMMYIO HH(OpPMAIMIO), TOYHO W TPaMOTHO

BbIpaXKaTh CBOM MBICIIM C TIPUMEHEHHEM MATEMAaTHYE€CKOW TEPMHUHOJIOTUH U

CHUMBOJIMKH, TTPOBOJIUTH KJIacCU(PUKAIINH, JIOTHISCKHE 0OOCHOBAHHS;

4) BnajeHue O0a30BBIM TMOHATUHWHBIM ammapaToM IO OCHOBHBIM pa3zjeiam

COZepKaAHUS;

5) CHCTEeMaTHYECKHE 3HaHUA O QYHKIIUAX U UX CBOMCTBAX;

6) NPaKTHYECKH 3HAUYMMBIE MAaTeMaTUUYECKUE YMEHHUS U HABBIKH, UX MPUMEHEHUE

K PpCIICHUI0O MaTEeMAaTHYECKUX M HEMaTeMaTHYECKUX 3ajlad Ipe/rojararlinee

YMEHHUS:

®  BLIIOJHATH BEIYUCICHUS C JCHCTBUTSIHLHBIMHA YHCIIAMM;

e pellaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbl YPAaBHEHUM W HEPABEHCTB;

® pemarh TEKCTOBBIC 3a7a4yd apUPMETHYECKUM CIOCOOOM, C TIOMOIIBIO
COCTaBJICHUS U PEIICHUS YPABHEHU M, CUCTEM YpaBHEHUN U HEPABEHCTB;

® UCIOJB30BaTh  aiareOpamyeckuid  S3bIK  JUISI  ONKMCAHUS  TPEIMETOB
OKPYKAIOIIEro MHUpa M CO3/IaHUS COOTBETCTBYIOIIMX MaTeMaTHYECKHX
MOJICIICH;

® MPOBEPUTH MPAKTUUECCKUE PACUETHI: BEIYUCICHUS C MIPOIEHTAMH, BBIUYHCICHUS
C YHCJIOBBIMHU IIOCJICIOBATCIBHOCTSIMH, BBIYMCIICHHS CTAaTHCTHYCCKHUX
XapaKTEPHUCTHUK, BBHITIOJTHEHUE MPUOIMKEHHBIX BBIYUCIICHUN;




BBITNOJHATH TOXKJIECTBEHHbIE TPEOOPA30BaHUs PALIMOHATIBHBIX BBIPAXKECHUIA;

BBITNIOJHAThH ONEPALMK HAJl MHOXKECTBAMU;

UCCIe10BaTh (PYHKIIMU U CTPOUTH UX IpapuKu;

YUTaTh U HKCIOJIB30BaTh MH(OPMAIMIO, NPEICTABIECHHYI0 B BUJE TaOJHULbI,
JauarpaMMsbl (cTo04aTol UM KPYyroBoh);

® pelarh NpocTeliIne KOMOMHATOPHBIE 3aJaUH.

Il1aHupyeMble pe3yJbTaThl OCBOCHHS YUEOHOI0 IpeAMeTa, Kypca.

BorinyckHMK HAy4YuTCsl B / Kjacce /1751 o0ecrniedeHUus1 BO3MOKHOCTH
YCIIEHTHOT O MPOAOJIKeHUs1 00pa3oBaHus HA 0a30BOM yYpPOBHe:

Yucaa

° OnepupoBaTh NOHATUSIMH: MHOKECTBO HAaTypaJIbHbBIX YHCEJI, MHOXKECTBO
LEJIBIX YHACEJ, MHOMKECTBO PALMOHAIBHBIX YUCEI, TECOMETPUYECKAs UHTEPIIPETALUS
HATYPAJIbHBIX, LIEJbIX, PAIHOHATBHBIX YHCEIT

° MOHUMATh W OOBSCHATH CMBICI IMO3UIIMOHHON 3alHUCH HATYpPaJIbHOTO
YHCIIa;

° BBITIOJIHATh BBIYUCICHHS, B TOM YHCJE C MCIOJIb30BAaHUEM IPUEMOB
palMOHAIBHBIX BBIUYNCIICHUN;

° BBITIOJIHATH OKPYIJICHHE PAIIMOHAIBHBIX YHCEN C 3aJJaHHON TOYHOCTHIO;

° IPEACTABIATh PallMOHATIBHOE YUCIIO B BUJIC IECATHYHON JpoOH

° yIOPSIOYUBATh YHUCIIA, 3alMCAaHHBIC B BUAC OOBIKHOBEHHOW U JIECSATHY-
HOU 1po0wu;

° HaxoauTh HOJ[ u1 HOK 4ucen u ucnosib30BaTh UX MPHU PEIICHUH 3a7a4.
B noBceqHeBHOM KU3HHU M MIPU U3yYEeHUH APYTUX MPeIMETOB:

° NPUMEHSATh TIpaBWia TPUOJMKEHHBIX BBIUUCICHUW TNpPU PEUICHUH
IPAKTUYCCKUX 3aJ1a4y U PEIICHUH 33J1ad IPYTUX YU4eOHBIX IMPEIMETOB;

° BBITOJIHSITH CPABHEHUE PE3YJIbTATOB BHIYMCICHUN MIPU PEIICHUH TTPAKTH -
YECKHUX 3a/1a4, B TOM YHCJIe MPUOIMKEHHBIX BEIYUCICHUN;

° COCTaBJIATh U OLCHUBATh YMCJIOBBIE BBIPAXKECHUS MPHU PEIICHUHU MPAKTHU-
YECKMX 3a7a4 M 3aJ1a4 U3 JIPYTUX y4eOHBIX IIPEIMETOB,;

° 3aIKMCHIBATh U OKPYTJIATh YHCIOBBIC 3HAUYCHUS PEATbHBIX BEJIMYMH C HC-

IIOJIb30BAHUCM PA3HBIX CUCTCEM U3MCPCHUSI.
TO)KI[CCTBCHHLIQ leQOﬁpiBOBaHI/IH
L4 OHepI/IpOBaTB MNOHATHAMM CTCIICHH C HATYPAJIbHBIM ITOKAa3aTCJICM.



o BBIMOJHATH NMPe0Opa30BaHMs LENbIX BbIPAKEHUN: EUCTBHS C OJTHOUJIE-
HaMU (CJIOKEHHE, BBIYUTAHUE, YMHOXKEHHE), IEUCTBHUSI C MHOrOYIeHaMH (ClOXkKe-
HUE, BBIUUTAHUE, YMHOKEHUE);

o BBIIIOJIHSTh Pa3JI0KEHHE MHOTOYJIEHOB HA MHOKHUTEIN OJHUM M3 CIIOCO-
OOB: BBIHECEHHE 32 CKOOKY, IPYNIHUPOBKA, UCIIOIb30BaHKE (DOPMYI COKPAIIEHHOTO
YMHOKEHUS,

o BBIJEJIATH KBAaAPAT CYMMBI U PA3HOCTH OJTHOUYJIEHOB;

o pacKJIaIbIBaTh HA MHOKUTENH KBaJAPATHBIA TPEXUJICH;

B noBcegHeBHOM KU3HU M IIPU U3YYCHHUHU APYTHX NPeIMETOB:

o BBIMOJHATH MPeoOpa3oBaHusl U JEUCTBUSA C YMCIAMHU, 3alIMCAaHHBIMH B
CTaHJAPTHOM BU/IE;

o BBIMOJHATH  NpeoOpa3oBaHus  anreOpanyecKuX  BBIPAKEHUH  MpHU

pelIeHnH 3a7a4 JPYruX y4eOHbIX MPEAMETOB.

YpaBHeHUS ¥ HEPABEHCTBA

o OnepupoBaTh MOHATUSIMU: yYpaBHEHUE, HEPABEHCTBO, KOPEHb YpaBHE-
HUs, pEIICHWe HEPaBEHCTBA, PABHOCWIbHBIC ypaBHEHHsS, O0JIACTH OMPEICIICHUS
ypaBHEHUs (HEpaBEHCTBA, CUCTEMbI YPABHEHU UM HEPABEHCTB);

o pemaTh JIMHEWHbIE YPABHEHUS U YPABHEHMS, CBOJUMBIE K JTUHEWHBIM C
MIOMOIIBIO TOXKIECTBEHHBIX IPEOOPA30BAHUN;

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX NPeIMeETOB:

o COCTaBJISAITh W pelaTh JUHEWHbIE YpPaBHEHUS, YpPaBHEHHs, K HUM
CBOJSILIMECS, CHUCTEMbl JIMHEHMHBIX YpaBHEHUW NPU pELICHUM 3a7ad JPYrux
y4eOHBIX TIPEIMETOB,;

o BBITIOJHATH OILIEHKY MPaBIOMNO00Us PE3yIbTaTOB, MOTy4aeMbIX MPU pe-
IICHUW JIMHEWHBIX YPAaBHCHUW W CUCTEM JIMHEHMHBIX YPABHCHUW MPU PEIICHUU
3a/1a4y APYTrux yu4eOHBIX MPEIMETOB;

o BBIOMpATh COOTBETCTBYIOIIUE YpPAaBHEHHUS WJIM WX CHUCTEMBI IS
COCTaBJICHUSI MAaT€MaTHUYECKOM MOJEIW 3aJaHHOM pEallbHOW CUTyallMu WA
MIPUKJIATHOMN 3a]]a4H;

o YMETh UHTEPIPETUPOBATH MTOIYUEHHBIN NPU PELICHUU YPAaBHEHUs, HEpa-
BEHCTBA WJIM CHUCTEMBI PE3YJIBTAT B KOHTEKCTE 3aJJaHHON PEAIIbHOM CUTyalluH WJIA
MPUKJIATHOMN 3aJ]a4uH.

DyHKIUA

o OnepupoBaTh TOHATHAMHU: (YHKIHOHATHHAS 3aBHCHUMOCTbH, (DYHKITHS,
rpaduk QyHKIUU, CIOcOObI 3aManus (PyHKIHUH, apryMeHT W 3HadeHHe (DyHKINH,
00JacTh OompeeeHus] 1 MHOXKECTBO 3HaUYC€HUN (PYHKIMU, HYIW (DYHKIIUH, CTPOUTH
rpaduky THHEHHONU ) YHKITHH.

o COCTaBJISITh YPaBHEHUS MPAMOM MO 33JaHHBIM YCIOBUSM: MPOXOIAIICH
yepe3 JBE TOUKHU C 33aJJaHHbIMU KOOPJIMHATAMU, MPOXOASIIEH Yepe3 NJaHHYIO TOUKY
Y MMapAJUICIIBHON TaHHOU MPAMOM;

B noBce1HeBHOM »KU3HU U NPHU U3YYEHUM APYTUX MPEeAMETOB:



° WUTIOCTPUPOBATh C TOMOIIBIO TpaduKka peaibHYI0 3aBUCHUMOCThH WU
MPOLECC MO UX XaPAKTEPUCTUKAM;
TexkcToBBIE 3a1aUH

o Pemate mpocThie M CIOXKHBIE 3a/a4dl Pa3HBIX THUIIOB, a TaKXkKe 3aJadu
MOBBIIIICHHOHN TPYTHOCTH;

o UCTIOJIh30BaTh pa3HbIe KPaTKHE 3aMUCH KaK MOJIEIH TEKCTOB CIOXKHBIX
3a7a4 JJIsl IOCTPOCHHMSI TIOMCKOBOW CXEMBI M pEIICHHUS 3a]1a4;

o pa3ianyaTh MOJENb TeKCTa U MOJEb PEIICHHs 3a/laui, KOHCTPYHPOBATh
K OJTHOM MOJIeNIN peIeHUs] HECIOKHOM 3a/1a4yl pa3HbIe MOJENN TEKCTa 3aJa4H;

o 3HaTh U MPUMEHATH 00a crocoba MoucKa pelieHus: 3aaad (0T TpedoBa-
HUS K YCIIOBUIO U OT YCIIOBUS K TPEOOBAHUIO);

o MOJICITMPOBATh PACCYKICHHUS TPU TOUCKE PEIICHUS 3a/7ad ¢ TOMOIIBIO
rpad-cxemsl;

o BBIJICJISITH STAIbl PEIICHUS 3a]]a4H U COJIEpP)KaHUe KaXKIOTO dTara;

o yMETb BbIOMpAaTh OMTHMAIBHBIA METOJ PEIICHUS 33aJa4d U OCO3HABaTh

BBI60p MCTOOA, paCCMATpUBATDh PA3JIMYHBIC MCTOAbI, HAXOJAUTH PA3HBIC PCIICHUA
3aJa4u, €CJIN BO3MOXKHO,

L4 AHAJIM3UPOBATD 3aTPYAHCHUA IIPpU PCUICHUU 3a1a4,

L BBIIIOJIHATE PA3JIMYHBIC Hp606pa30BaHI/IH HpCI[JIO}I(eHHOI;'I 3aJa4H, KOH-
CTPpYUPOBATHb HOBBIC 3a/1a41 U3 ,Z[aHHOfI, B TOM YHCJIC O6paTHI>I€;

L HHTCPIIPETUPOBATD BBIYUCIUTCIBHBIC PC3YJIbTATBI B 3aAda4c, MCCIICIO-
BaThb ITOJIYYCHHOC PCIICHUC 3a/1a4H;

L AHAJIM3UPOBATH BCCBO3MOJKXHBIC CUTyallUM B3dWMMHOT'O PACIIOJOKCHHA

JIByX OOBEKTOB M HM3MEHEHHE HMX XapaKTePUCTUK MPU COBMECTHOM JIBHIKCHHH
(CKOpOCTB, BpeMsi, PACCTOSIHHE) TIPU PEIICHUH 3a]]a4 Ha JBUKEHUE TBYX O0OBEKTOB
KAaK B OJIHOM, TaK U B IIPOTUBOIMOJIOKHBIX HAIIPABICHUSIX;

o UCCIJIEIOBATh BCEBO3MOXKHBIE CUTYAIlMH MPU PEIICHUH 33/1a4 Ha JIBUXKE-
HUE TI0 PEKe, pacCMaTPUBATh PA3HbIE CUCTEMBI OTCUETA,

o penaTh pa3HOOOpa3HbBIE 3a/1a4U «HA YACTH,

o pemath 1 0OOCHOBBIBATh CBOE pEIICHUE 3a/1ay (BBIACIATH MaTeMaTHde-

CKYI0 OCHOBY) Ha HaXO0XJEHUE YaCTH YMCJIa M YHUCJa [0 €ro 4aCTU Ha OCHOBE
KOHKPETHOT'O CMbICJIa IpOOH;

o OCO3HaBaTh M OOBSICHATh UICHTUYHOCTh 33/1a4 PA3HBIX THIOB, CBSI3bIBA-
IOIUX TPHU BEJIMYMHBI (HA pabOTy, HA MOKYIKH, HAa JBH)KEHHUE), BBIIEIATH 3THU
BEJIMYMHBl W OTHOLICHUS MEXAY HHMH, NPUMEHATh UX MPU PEIICHUH 3a]ad,
KOHCTPYUPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHbBIX THUIIOB;

° BJIaJIETh OCHOBHBIMH METOJ[aMH PEIIECHUs 3aJlady Ha CMECH, CIUIaBbl, KOH-
[CHTPAIUH;

° peliath 3a1a4M Ha MPOIICHTHI, B TOM YHUCJIe, CI0KHBIE MPOIIEHTHI ¢ 000C-
HOBaHUEM, MCIIOIb3YsI pa3HbIe CIIOCOODI;

° peliaTh HECIOXKHbBIC 3a/1a4H 10 MATEMAaTUYE€CKOW CTATUCTHUKE;

° OBJIQJIETh OCHOBHBIMHU METOJIaMHU PEIICHUS CIOKETHBIX 3ajay: apudme-

TUYECKU, anreOpanyeckuii, nepedop BapuaHTOB, FT€OMETPUUYECKUH, I'paPUUEeCKuUid,
MIPUMEHSITh UX B HOBBIX [10 CPABHEHUIO C U3YUYCHHBIMHU CUTYAIUsX.
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B noBceHeBHOM KU3HU U NIPU U3YYEHHUHU JPYTUX MPeIMETOB:

o BBIJICJISITh MPU PEIICHUU 3a7ady XapaKTEPUCTUKU pacCMaTpUBAEMOUl B

3a/lau€ CUTYyallud, OTJIUYHBIE OT PEealbHBIX (T€, OT KOTOPHIX aOCTParupoBaJIUCh),

KOHCTPYUPOBATh HOBBIE CUTYyallUd C YUYE€TOM 3TUX XapaKTEPUCTHK, B YACTHOCTH,

IIPU PEIICHUH 3aJ1a4 Ha KOHIICHTPAIINH, YYUTHIBATh MNIOTHOCTh BEIIECTBA,

o peliath 1 KOHCTPYHUPOBATh 3aJja4l HA OCHOBE PACCMOTPEHUS peajbHBIX

CUTyaIlui, B KOTOPBIX HE TPEOYETCSl TOUHBIN BBRIUUCIUTEIbHBINA PE3yNIbTAaT;

o pemaTth 3a7a4d Ha JBWKEHHUE TI0 PEKe, paccCMaTpuBasi pa3Hble CHUCTEMBbI

oTCYeTa.

CraTucTuKA U TEOpHs BePOSITHOCTEI

e OnepupoBaTh NOHATUAMU: TAOTUIIBI JaHHBIX, CpeAHEE apU(DMETHIECKOE,
MeJMaHa, HauboJblllee U HAUMEHBIIIee 3HAUCHHS BEHIOOPKH, pa3Max BHIOOPKHU.

B noBceqHeBHOM KM3HU M TP U3Yy4YeHHUH APYTUX NPeAMETOB:

o U3BJIEKaTh, HMHTEPIPETUPOBATh M MNPeoOpa3oBbIBaTh HHGOPMAIIHIO,
NpEJICTaBICHHYIO0 B TaONMuIax, Ha Auarpammax, rpadukax, OTpa’Karollyl CBOM-
CTBa U XapaKTEPUCTUKU PEaTbHBIX IPOLIECCOB U SIBICHUH.

HUcropust MaTeMaTHUKH

o XapaKkTepHu30BaTh BKJIAJ BBIJAIOIINXCS MAaTEMAaTHKOB B Pa3BUTHE Ma-
TEMATUKU U UHBIX HAYYHBIX 00JacTel;

o NIOHUMATh POJIb MAaTEMATHKHU B pa3BUTUH Poccum.

MeTtoabsl MaTEeMATHKH

o Hcnonp3ys M3y4yeHHbIE METOJbI, IPOBOJUTH J10KA3aTEIbCTBO, BBIINOJI-
HSITh ONIPOBEPKEHUE;

o BBIOMpATH W3yUEHHBIE METO/bl U UX KOMOWHAIIMM JIJIsl PEIICHHUS] MaTeMa-
TUYECKHX 3a/aY;

o UCIIOJIb30BaTh MATEMATUYECKUE 3HAHUS ISl ONMUCAHUS 3aKOHOMEPHO-
CTEU B OKPYKAKOWIEN JTCUCTBUTEIBHOCTHA U IPOU3BEACHUSIX UCKYCCTBA;

o IIPUMEHSATH TPOCTEUILHE TPOTPAMMHBIE CPEJCTBA U JJIEKTPOHHO-KOMMY-
HUKAlMOHHBIE CUCTEMBI IIPU PELICHUU MAaTEMaTHUYECKUX 3a1a4.

BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCHA B 7 Kjacce ISl yCIEeIHOr o
NMPOA0KEHHsI 00pa30BaHMsl HA YIJIy0JeHHOM YPOBHE

Yucaa

o CBOOOMHO ONEPHUPOBATH MOHATHUSIMHM: HATypaJIbHOE YHCI0, MHOXKECTBO
HATypaJbHBIX YHCEJ, IEJI0€ YHMCIO0, MHOXCECTBO LEIBIX YHCE]I, OOBIKHOBEHHAS
JIpo0b, AecATHYHAs IPOOb, CMEIIAHHOE YHUCIIO, PAIIMOHAIBLHOE YHCI0, MHOXKECTBO
palMOHAIIBHBIX YHCENI, T€OMETpPHUYECKassh HHTEpIIPETAIlus HaTypalbHBIX, LEJBIX,
palMOHAIbHBIX YHCET,

° JIOKa3bIBaTh M MCIIOJIL30BaTh MPHU3HAKHU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11 cymMMbI ¥ MPOU3BEACHHS YUCEN IIPU BBHIMTOJIHCHUH BBIYUCICHUH U PEIICHUN
3a1ad4;
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o BBIIIOJIHATh OKPYTJICHHE PAllMOHAIBHBIX YUCEI C 3aJaHHOM TOYHOCTBIO;

o yIOPS0YMBATh YKCIIA, 3aIMCAHHBIE B BU/IE OOBIKHOBEHHOU M JECSITHY-
Ho#l 1pobu, Haxoauth HOJ] u HOK uucen pazHpiMu cnocobaMu U HCHOIB30BATh
VX IPU PELICHNUH 3a/1a4;

B noBcegHeBHOM KU3HU M IIPU M3YYCHHUHU APYTHX NPeIMETOB:

o BBITMIOJHATH U OOBACHITH PE3YJIbTAThl CPABHEHMSI PE3YJIbTATOB BBIUMCIIE-
HUN TP PELICHUU MPAKTUYECKUX 3aJlay, B TOM YHCIIe MPUOIMKEHHBIX BBIUKCIIE-
HUH, UCTIOJIB3YS pa3Hble CIOCOOBI CPAaBHEHUI;

L4 3alIMChIBATb, CPAaBHHBATL, OKPYIJIATH YHCJIOBBIC OAHHBIC PCAJIbHBIX
BCIIMYUH C UCITOJIB30BAHUCM PA3HBIX CUCTCM U3MCPCHU,
L4 COCTABJITh U OLCHUBATL PA3HBIMU crnoco0aMM YMCIIOBBIC BBIPAKCHUA

pU pelIeHUH MPaKTUUYEeCKUX 3a/1a4 U 3aJ1ay U3 JPYruX y4eOHbIX MPEJIMETOB.
ToxaecTBeHHBIE IPe00pa3oBaHNS

L4 CBO6OI[HO ONICPUPOBATH MOHATUAMU CTCIICHU C LCJIBIM IMOKA3aTCJICM,
L4 BBIITOJTHATH J0Ka3aTCJIbCTBO CBOMCTB CTEIICHH C OCSJIBIMU ITOKAa3aTCIIAMU,
L4 OIICPUPOBATH NOHATHAMHU «OIJHOYICH», «MHOTI'OYICH», «MHOT'OYJICH C

OJIHOM TEPEeMEHHOW», «MHOTOUYIEH C HECKOJbKHMMHU MEPEMEHHBIMUY, KOdDPuIm-
€HThl MHOTOWIEHA, «CTAaHJIAapTHAas 3alUCh MHOTOWIECHA», CTENEHb OJHOWICHA H
MHOTOUJIEHA;

o cBOOO/IHO BJIAJIETh NIPpUEMaMHU NPeoOpa30BaHuUs LENbIX U IPOOHO-paINO-
HaJIbHBIX BBIPAXKCHUM;

o BBITOJIHATE PA3JI0’KEHNE MHOTOWICHOB Ha MHOXKUTENIN PA3HBIMHU CIIOCO-
06aMH, ¢ UCTOJIb30BAHHMEM KOMOMHAIIMM Pa3IMYHbIX IPUEMOB;

o cBOOO/IHO ONEPUPOBATh MOHATUAMM «TOXKIECTBO», «TOXKIECTBO Ha
MHOKECTBEY, «TOXKIECTBEHHOE NTPEOOPa30BaAHUEN;

B noBceqHeBHOM KM3HU M NIPH U3Yy4YCHHUH APYTUX NPEAMETOB:

o BBITIOJHATH MPEe0Opa30BaHUs U IEUCTBUS C OyKBEHHBIMU BBIPXKEHUSMH,
YHUCIIOBbIE KOA(PPUIIUESHTHI KOTOPBIX 3alKMCaHbl B CTAHIAPTHOM BUJIE;
o BBITIOJHATH TPeo0pa30BaHus PAlMOHAIBHBIX BBIPAXKEHUN TIPU PEIICHUU

3a/1a4 IPpyrux y4eOHbIX IPEAMETOB;

YpaBHeHUS U HEPABEHCTBA

o CBOOOMHO oOmEpUPOBATH TMOHSATUSMU: ypaBHEHHE, HEPABEHCTBO,
ypaBHEHUE, ABISIONICECS CIEACTBUEM JPYyroro YpaBHEHUS, YypaBHEHUS,
paBHOCWIBHBIE TTPe0OpPa30BaHUS YPABHEHUI;

o BJIAJI€Th Pa3HBIMU METOJaMU PELICHUS YPaBHEHU, HEPABEHCTB U UX CH-
CTEM, YMETh BHIOMpATh METOJ] PEIICHUSI U 00OCHOBBIBATH CBOW BBIOOD;

B noBce1HeBHOM KU3HU U NIPU U3YYEHHUH IPYTUX NMPeIMETOB:

o COCTaBJISITh U PEIIATh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEMBI IPU pellIe-
HUU 33/1a4 IPyTuX y4eOHbIX TPEAMETOB;
o BBITIOJIHSITh OLIEHKY MpPaBIOMNOAOOUsI PE3yNbTaTOB, IMOIYyYaeMbIX MpPHU

PELICHUH PA3JIUYHBIX YPABHCHUI, HEPABEHCTB U MX CUCTEM IPU PEUICHUU 3a7ad
JIPYTUX YIEOHBIX TTPEIMETOB,;
DOyHKIUN
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o CB0OOIHO OmepupoBaTh MOHATUSAMHU: 3aBHCHUMOCTb, (PYHKUMOHAJIbHAS
3aBUCUMOCTb, 3aBUCHMasi M HE3aBUCUMas MEepEeMEHHbIe, (PYHKIUs, CIIOCOObI 3a1a-
HUS (PYHKIIMM, apryMEHT W 3HaueHue (QYyHKLIHUH, 00JIaCTh ONpPENEIECHUS U MHOXKE-
CTBO 3HAYCHUI (QYyHKUMHU, HYIU QYHKIHUH, TpaduK QYHKIUH.

o CTpOUTh Trpaduku GyHKIUNA: TUHEHHOM.
B noBceqHeBHOM KM3HU M IPHU U3YyYEHHUH APYTUX NPEeAMETOB:
o KOHCTPYUPOBAaTh M HCCIIEN0BaTh (YHKIHUH, COOTBETCTBYIOIIHE peab-

HBIM ITPOLIECCAM U SIBJIEHUSIM, UHTEPIPETUPOBATH MOJYYEHHBIE PE3YIIBTATHI B CO-
OTBETCTBUH CO CHEIUDUKON UCCIETYEMOTO MPOIIECCa UITU SIBJICHHUS;

° UCIIOJIB30BaTh TpauKu 3aBUCHUMOCTEH IS MCCIECIOBAHUS DPEaTbHBIX
IIPOLIECCOB U SBJICHUM;

° KOHCTPYUPOBATh U MCCIENOBATh (DYHKIIMU MPU PEIICHUH 3a/a4 JIPYTHUX
y4eOHBIX MPEIMETOB, MHTEPIPETUPOBATh MOJYYCHHBIE PE3YIbTATHl B COOTBET-
CTBUH CO CIieIM(PUKON yueOHOTO MpeaMeTa.

TexkcToBBIE 3a0aUH

L4 Pemiath IMPOCTHIC M CJIOKHBIC 3add4M, a4 TAKKC 3aJa4du MOBBLILICHHON
TPYAHOCTH U BBIACIATD UX MATCMATHYCCKYIO OCHOBY,
L4 paciio3HaBaTh pa3HbIC BUJIbI U THUIIBI 3a/1a4;
L4 HCIIOJIB30BATHL PA3HBIC KPATKHC 3aIllMCU KaK MOICIIN TCKCTOB CJIOKHBIX

3aJad U 3aJa4d MOBBIIICHHON CJIO)KHOCTH AJI1 IIOCTPOCHUA MMOMCKOBOM CXEMbI M
peuIiCHus 3a1a4, BLI6I/IpaTL OIITUMAJIBHYIO IJISA paCCManHBaeMOﬁ B 3a71a4C CUTYya-
oK1 MOJCJIb TCKCTA 3aJJa4M,

o pa3inmyaTh MOJENb TEKCTa U MOJIETh PEIICHHS 33]1aud, KOHCTPYHPOBATh
K OJTHOM MOJICJI PEIICHUS CIIOKHBIX 3a]1a4 pa3HbIe MOJICIH TEKCTa 3a/1a4H;

o 3HATh W NMPUMEHSITHh TPU CIIOCOOa TOWCKA perieHus 3aaad (0T TpeboBa-
HUS K YCJIOBHIO M OT YCJIOBHUS K TPeOOBaHUIO, KOMOMHUPOBAaHHBIH );

o MO/JICIIMPOBATh PACCYKICHHUS TPU TOUCKE PEIICHUS 3a/Jad ¢ TOMOIIBIO
rpad-CcXeMbl;

o BBIJICIISAT ATAIbI PEIICHUS 3a/1a4i U COJIEP)KaHNe KaKIOTO dTara;

o yYMETh BBIOMpATh ONTUMAJBHBIM METOJ PEIICHUS 3aJa4d U OCO3HABATh

BBIOOP METO/a, paccMaTpUBaTh Pa3IMYHBIC METOJbI, HAXOIUTh Pa3HbIC PEIICHUS
3a7]a4M, €CJIA BO3MOKHO;

o AHAJIM3UPOBATH 3aTPYIHEHUS IPU PEIICHUH 3a/1a4;

o BBINIOJIHSITh ~ Pa3JIMUHbIE MPEeoOpa3oBaHMsl MPEJIOKEHHOW 3ajaud,
KOHCTPYHUPOBATh HOBBIC 33/1a4W U3 JJAHHOM, B TOM YHCIIe OOpaTHEHIC;

o VHTEPIPETUPOBATh BBIYMCIUTEIBHBIE PE3YIbTAaThl B 3aJa4e, UCCIENO0-
BaTh MOJIyYCHHOE PEUICHHE 3a/1a4H;

o U3MEHATh YCIOBHUE 3aJlady (KOJWYECTBEHHBIE WJIM KAYECTBEHHbBIC JaH-
HBIE), UCCJIEI0BaTh U3BMEHEHHOE MTPE0OpPa30BaHHOE;

o AHAJIU3UPOBATh BCEBO3MOYKHBIC CUTYallUM B3aMMHOIO PACIIOJIOXKEHHS

JIBYX OOBEKTOB M H3MEHEHHE HUX XapaKTEPUCTHUK NPU COBMECTHOM JBHKCHUHU
(CKOpOCTb, BpeMsl, paCCTOSIHUE )IPU PELICHUM 3aJ]a4 Ha JBUKEHUE ABYX O0BEKTOB
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KaK B OJHOM, TaK M B IIPOTUBOIIOJIOKHBIX HAIIPABJICHUAX, KOHCTPYHUPOBATH HOBBLIC
CUTyaluu Ha OCHOBC U3MCHCHMU YCJ'IOBI/If/'I 3a/lauu 1Ipru ABHKCHHU I10 PCKE;

o MCCIIEIOBaTh BCEBO3MOYKHBIE CUTYAllUU NIPU PELICHUM 33a/7a4 Ha JBUXKE-
HHE 10 PEKE, pacCMaTpPUBaTh PA3HBIE CUCTEMBI OTCUETA;

o pemaTh pa3HOOOpa3HbIE 3a/1a4U «HA YaCTU»;

o pemath U 000CHOBBIBATH CBOE PEIICHHE 3a/1au (BbIACISITH MaTeMaTHye-

CKyI0 OCHOBY) Ha HaXxOJKJCHHE YaCTH YKCJa M YMCa 1O €ro YacTH Ha OCHOBE KOH-
KPETHOTO CMbICTa ApooH;

o OOBSCHATh MIEHTUYHOCTH 3a7ad Pa3HBIX THIIOB, CBS3BIBAIOIIUX TPU
BEIMUMHBI (Ha pabOTy, Ha TIOKYINKH, HA JIBI)KEHUE), BBLACIATH OTU BEIMYUHBI U
OTHOIIECHUSI MEXJy HUMH, MPUMEHATh X NPU PEUICHUH 3a]a4, KOHCTPYUPOBAThH
COOCTBEHHBIE 3a]1a4 YKA3aHHBIX THIIOB;

o BJIaJIETh OCHOBHBIMH METOJAaMH PEIICHHS 3a]a4 Ha CMECH, CIUIaBbI, KOH-
[ICHTPAINH, UCIIOJIH30BATh UX B HOBBIX CUTYAIIUSIX 10 OTHOIIEHHIO K U3YUYEHHBIM B
npoiiecce o0ydeHus;

L4 peuiaTh 3aaa4M1 Ha IMPOUCHTHI.

L4 peuiaThb JOTUYCCKUC 3a a9 PA3HbBIMU CHOCO6aMI/I, B TOM 4YHCJIC, C ABYMA
0JOKaMH M ¢ TpCMA O10KaMu JaHHBIX C TIOMOIIBIO Ta6JII/III;

L4 OBJIaJACTDH OCHOBHBIMHU MCTOAAMHU  PCHICHUMA CIOKCTHBIX  3aday:

apuMeTHyecKui, anredOpandeckuii, nepedbop BapHaHTOB, T€OMETPUUECKUM, Tpa-
¢udeckuii, IPUMEHSTh UX B HOBBIX, 110 CPABHEHUIO C U3YYEHHBIMH CUTYaIUSX.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

o KOHCTPYUPOBAaTh HOBBIE JIJISl JAHHOM 3a7a4yu 3aJa4yHbIe CUTYalluu C y4e-
TOM pEAIbHBIX XapaKTEPUCTUK, B YACTHOCTH, MPU PEUICHUU 3a7ad Ha KOHUEHTpa-
MY, YYUTHIBATh IJIOTHOCTH BEIIECTBA; PELIATh U KOHCTPYHPOBATh 3aJayd Ha OC-
HOBE PACCMOTPEHUSI pEaJbHBIX CUTyaIlMd, B KOTOPHIX HE TPeOyeTCs TOUYHBINA BBI-
YUCIUTENbHBIN pE3yNbTaT;

o pemaTh 3a7a4i Ha JBUKEHHE IO PEKE, PAaCCMATpUBAsl Pa3HbIE CHCTEMBI
OTCUETa;

o KOHCTPYUPOBATh 3a/IauHbIe CUTYyaIlUH, TPUOIMKEHHbBIE K PeaIbHOMN el -
CTBUTEJIHOCTH.

CraTucTika M TeOpusi BePOSITHOCTEM

e CBoOomgHO  omepupoBaTh  MOHATUAMH:  TaONHIBI  JAaHHBIX, CpEIHEe
apuMeTHIecKoe, MeauaHa, HauOoJbIllee U HaUMEHbIIIee 3HAYEHUsI BHIOOPKH,
pa3max BBIOOPKH.

B noBceHeBHOI »KU3HU U TPH U3YYEHUH JAPYTUX NPEIMETOB:

o NpeACTaBIsATh MH(OPMALIUIO O peabHbBIX MPOIECCax U SIBICHUSIX CIIOCO-
O0M, aJIeKBaTHBIM €€ CBOMCTBAM U 1IN MCCIICIOBAHUS;
o aHAM3UPOBATh U CPABHUBATH CTATHCTUYECKHE XAPAKTEPUCTUKU BHIOO-

POK, MOJIYYEHHBIX B TPOLECCE PEIIEHUS TPUKIATHOMN 3a1a4M, U3YyUYECHUS PEAIbHOTO
SIBJICHUS, PEIICHUS 3aJa4M U3 JPYTUX YUYeOHBIX NPEIMETOB;
Hcropust MaTeMaTuKH
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° [TorHumaThe MaTeEMaTUKy KaKk CTPOTO OPTaHU30BAHHYIO CUCTEMY HAYUYHBIX
3HaHUM, B YACTHOCTH BIAJIETh MPEACTABICHUAMHU 00 aKCMOMAaTUYECKOM MOCTpOe-
HHUU T€OMETPUH;

° paccMaTpuBaTh MAaTEMaTUKy B KOHTEKCTE UCTOPUU PA3BUTHUS LIMBUIN3A-
MU U UICTOPUU PA3BUTHS HAYKH, IOHUMATh POJIb MATEMAaTUKH B pa3BuTUu Poccuu.
MeToabl MaTEMAaTHKH

L4 BJ'I&I[GTB SHAaHUAMHU O PA3JIMYHBIX METOAdAaX 00OCHOBaHHUS U OITPOBCPIKE-
HUsI MaTCMAaTHYCCKHUX yTBep)KI[eHI/Iﬁ " CaMOCTOATCIIbHO ITPUMCHSATD UX;
L4 BJIaJICTh HAaBbIKAMHW aHaJIM3a YCJIOBHA 3aga4d U OIPCACIICHUSA ITOAXOIA-

IMUX Jis1 pCIICHUA 3a1a9 NU3YYCHHBIX MCTOIOB HUJIN UX KOM6I/IHaHI/II\/JI;

BoinyckHuk HayuyuTcs B 8 kiacce /17151 o0ecriedeHUs BO3MOKHOCTH
YCIIEHIHOT 0 MPOAOJIKeHUsA 00pa3oBaHus HA 0a30BOM ypOBHe:

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATUHYECKOI JIOTUKH

o OnepupoBaTh TOHATHSAMH: ONpPEACIICHUE, TeOopeMa, aKChoMa, MHOXKeE-
CTBO, XapaKTEPUCTHKH MHOXXECTBA, DJIEMEHT MHOXECTBa, MYCTOE, KOHEYHOE U
OECKOHEUYHOE MHOXKECTBO, IOJAMHOXXECTBO, IMPUHAJICKHOCTh, BKIIOYCHHUE, pa-
BEHCTBO MHOXeCTB. M300pakaTh MHOKECTBA U OTHOIIICHUE MHOXKECTB C IO MOIIIBIO
Kpyros JDiinepa;

L OIpCACIIATL MPUHAAJIC)KHOCTE JJICMCHTA MHOKCCTBY, O6T)GIII/IHCHI/IIO )41
MMEPCCCYCHUIO MHOKCCTB,
L 3aaBaTb MHOXCCTBO C IIOMOINBIO IICPCUHCICHUSA IJICMCHTOB, CIIOBCC-

HOT'O OIMCAHUS;
B noBceqHeBHOM KM3HU M TP U3Yy4YeHHUH JAPYTUX NPeIMETOB:

° CTPOUTH LIEMOYKM YMO3aKJIKYEHHH HAa OCHOBE HCIIOJb30BAHUS IMPABUII
JIOTUKH;
° UCITOJIH30BaTh MHOXKECTBA, OMEPAIlMU C MHOKECTBAMH, UX Tpadudeckoe

MIPEJICTABJICHUE [ ONMMCAHUS PEATbHBIX IIPOIECCOB U SBJICHUM.

Yucaa

° OnepupoBaTh NOHATHUSAMH: MHOKECTBO HAaTypaJIbHbBIX YHCEJI, MHOXKECTBO
LEJIBIX YHUCEJ, MHOXECTBO PAlMOHAIBHBIX YHCEJ, HPPANUOHAIBHOE YHCIIO,
KBaJIpDATHBIA KOPE€Hb, MHOXECTBO JICUCTBUTEIBHBIX YHCEJ, T€OMETpUYECKas
WHTEPIPETALNS HATYPAIbHBIX, LIEJIbIX, PATHOHATBHBIX YUCEIT;

o BBINIOJIHATh BBIYUCIICHHS, B TOM YMCJE C MCIIOJIb30BAHUEM IIPUEMOB
palMOHAIBHBIX BBIYNCIICHUN;

o BBITIOJIHATH OKPYIJIEHUE PAlIMOHAIBHBIX YHCEJ C 33IaHHON TOYHOCTBIO;

o CPaBHUBATh PAlMOHAIBHBIE U UPPALIMOHAIBHBIC YNCIIA;

o NIPEJICTABIISATh PAIMOHAIEHOE YHCIIO B BUJE ACCATHYHON ApOOH

o yIOPSII0OYMBATh YHCIIA, 3aMCAHHBIE B BUJIE OOBIKHOBEHHOUW W JECSITHY-
HOU Apobu;

. HaxoauTh HOJ] 1 HOK uucen n ncnonb30BaTh X NpU PELICHUU 3a7a4.
B noBce1HeBHOM »KU3HU U NIPHU U3YUYEHHH APYTUX MPEAMETOB:

o OPUMEHATh TpaBUjia MPUOJTUKEHHBIX BBIYUCICHUNW TMPU PELUICHUU

MPAKTUYECKUX 33/1a4 U PEUICHUU 3a/1a4 IPYyTUX y4eOHbIX NPEIMETOB;
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o BBIIIOJIHSITh CPABHEHUE PE3YIBTATOB BBIUUCICHUM IIPU PELICHUH ITPAKTH-
YECKHUX 33/]a4, B TOM YHCJI€ IPUOJINKEHHBIX BEIYUCIICHUH;

o COCTaBJIATh U OLICHUBATH YHCIIOBBIC BBIPAYKCHUSI IIPU PEIIECHUU MPAKTHU-
YEeCKHUX 3a7a4 U 3a/1a4 U3 JIPYruX y4eOHbIX MPEIMETOB;
o 3aIUCHIBATh U OKPYIJISTh YUCJIOBBIE 3HAUEHUS PEAIBHBIX BEJIUYUH C HUC-

N0JIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUSI.
ToxaecTBeHHbIE Pe00pa3oBaHNS

o OnepupoBaTh MOHATHIMU CTEIIEHU C HATYpaJbHBIM IOKa3aTelieM, CTe-
IIEHU C LIEJIBIM OTPHULATENBHBIM NIOKA3aTEIEM;
o BBIMOJHATH NMPe0Opa30BaHMs LENbIX BbIPAKEHUN: IEUCTBUS C OJIHOUJIE-

HaMH (CJIO)K@HI/IC, BBIYUTAHUC, yMHO)KeHI/Ie), I[eﬁCTBPISI C MHOT'OWJICHaAMH (CJ'IO)KG'
HHUC, BBIYUTAHUC, YMHO)KCHI/IC);

L4 BBITIOJIHATDH PA3JIOKCHUC MHOTOYJICHOB HA MHOXUTCIIN OAHUM M3 CIIOCO-
OOB: BLIHECECHHE 3a CKO6KI/I, TpynmmrupoBKa, UCIIOJIb30BAHUC q)OpMy.TI COKpalllCHHOTO
YMHOXKCHUA,

L4 BBIACJIATH KBAAPAT CYMMBI 1 PA3HOCTHU OJHOYJICHOB,
L4 pacKiIaAbIBaTh HA MHOXHNTCIIN KBa)IpaTHBIﬁ TPCXYJICH,
L4 BBIITOJTHATD npeo6pasoBaHI/151 BLIpa}KeHHﬁ, CoACpKaMUX CTCIICHU C IC-

JBIMH OTPULIATEIILHBIMU MOKA3aTENISIMH, MIEPEXOJAUTh OT 3alIUCH B BHUJIE CTETICHU C
IEJIBIM OTPULIATEIBHBIM ITOKa3aTeNeM K 3alKiCH B BUIE IpoOu;

o BBITMIONHATh  Npeo0pa3oBaHus  JIPOOHO-pAlIMOHANBHBIX  BBIPAKEHUM:
COKpallleHue aApobei, mpuBeAeHue anredOpandeckux apoOel K obriemMy 3HameHa-
TEJI0, CIIOKEHHE, YMHOKEHHUE, JeJIeHne anredpandyeckux apodel, BO3BeIeHUE all-
rebpanyeckoil 1podu B HATYPAIbHYIO U LY OTPULIATEIBHYIO CTETICHb;

o BBITIOJHATh TPEOOpa3oBaHUsl BBIPAKEHUU, COJEpKAIIUX KBAJAPATHHIC
KOPHU;

o BBIJCJISTh KBaJApaT CyMMbl WJIM PA3HOCTH ABYWIECHA B BBIPAXKEHUSX, CO-
JepKallnuX KBaJpaTHbIE KOPHHU;

o BBITIOJHATH MTPeo0pa30BaHUs BbIpAKEHUH, COAEPIKAIIUX MOTYIb.

B noBceHEBHOM KM3HM U IIPU U3YYCHHUHU APYTUX NpPeIMeTOB:

o BBITIONHATh MPE0oOpa3oBaHusl W JEHCTBUSA C YHUCIAMU, 3alTUCAaHHBIMH B
CTaHIAPTHOM BUJIE;

o BBITIONHATE  MpeoOpa3oBaHus  anreOpanyecKuX  BBIPAKCHUN  TIpH

pElIeHUH 337249 JPYTUX YIeOHBIX MPEIMETOB.

YpaBHeHUS U HEPABEHCTBA

o OnepupoBaTh MOHSATUSMU: ypaBHEHUE, HEPABEHCTBO, KOPEHb YypaBHE-
HUS, PEUICHUWE HEPABEHCTBA, PABHOCHIIbHBIE YpaBHEHUS, 00JIaCTh OINpEETICHUS
ypaBHEHUS (HEpaBEHCTBA, CUCTEMbI YPABHEHUIN WU HEPABEHCTB);

o pelaTh JIMHEeWHbIE YPAaBHEHUS U YPAaBHEHMS, CBOJUMBIE K JTUHEUHBIM C
MIOMOIIBIO TOXKAECTBEHHBIX TPE0oOpa30BaHUIA;

o pelaTh KBaJpaTHbIE YPaBHEHUS U YPABHEHHUSI, CBOJUMBIE K KBaJAPATHBIM
C IOMOIIIbIO TOIECTBEHHBIX MPEeoOpa30BaHU;

o pemath ApOoOHO-TMHEHHbIE YPABHEHHUS;
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pelmars MpOCTEMINNE HUppalMOHAbHBIE ypaBHEHMs Buaa ./ f(x)=a,

Jf () =/9(x)

pemarb ypaBHEHHsI CIIOCOOOM pa3lIoKEHUS Ha MHOXXHUTEIU U 3aMEHbI
NEPEMEHHOM’;

o UCII0JIb30BaTh METOJ UHTEPBAJIOB JUIsl pELIEHUS LEIbIX U IPOOHO-PALNO-
HaJIbHBIX HEPABEHCTB;

o pemaTh JMHENHbBIE YPABHEHHS U HEPABEHCTBA C ITapaMETPaMHU;

o pelaTh HECII0KHbIE KBA/IPATHBIE YPABHEHHUS C TAPaMETPOM;

B noBcegHEeBHOM KU3HU M NIPU U3YYCHHUHU APYTUX MPeIMETOB:

o COCTaBJIAITh U pEIIATh JUHEWHBIE U KBAJIPATHBIE YPABHEHUS, YPABHEHUS,

K HUM CBOJSIIHECS, CUCTEMbI JIMHEHHBIX ypaBHCHUH, HEPABCHCTB IMPHU PEHICHUN
3aJ1a4y APYTrUX y4eOHBIX PEIMETOB;

o BBITIOJTHATH OIICHKY IMPaBIOTO00Ms PE3yJIbTaTOB, TIOJyYaeMbIX MPH pe-
IICHUM JIMHCHHBIX M KBaJPATHBIX YPAaBHCHHH W CHCTEM JIMHCHHBIX YpaBHEHUU U
HEPABCHCTB IIPH PEIICHUH 3a7a4 IPYTUX YYCOHBIX MPEIMETOB;

o BBIOMPATh COOTBETCTBYIOIIUE YPABHCHUS, HEPABEHCTBA MJIU UX CHCTCMBI
JUISL COCTABJICHHMSI MAaTEMaTHYCCKOW MOJICIM 3aJIaHHOH pealbHOW CUTyallud WIIH
MIPUKJIATHOMN 3a]1a4H;

o YMETh UHTEPIPETUPOBATH MOJYUSHHBIN NMPU PEIICHUH YpaBHEHUsI, HEpa-
BEHCTBA WJIM CUCTEMBbI PE3yJIbTaT B KOHTEKCTE 3aIaHHOM peaNbHOW CUTYaIluu WU
IPUKIIATHON 3a]1a4H.

DyHKUUHA

o OnepupoBaTh MOHATHAMU: (YHKIHUOHAIBHAS 3aBUCHUMOCTb, (DYHKITHS,
rpaduk QyHKIMH, cIOCOOBI 3aMaHus (PYHKIIMU, apryMEHT U 3HaueHue (YHKIUH,
00J1acTh OMpeeseHus 1 MHOKECTBO 3HAUCHUN (PYyHKIIUH, HYJIW (PYHKIIMH,; CTPOUTD
rpaduKu JTUHEHHOW, KBaJpaTUYHOW (PYHKIHMK, 0OpaTHON MpPOTOPIHOHATBHOCTH,

GbyHKIIUU BUA: y:a+%b, y =~x,y=3x, y=|x

o COCTaBJISITh YPABHEHHUS MPSAMOW IO 3aJaHHBIM YCJIOBUSIM: MPOXOAIICH
4yepe3 JIBE TOUKHU C 33IaHHBIMU KOOPAHHATAMHU, IPOXOIAIIECH Yepe3 TaHHYI0 TOUKY
Y NapaJuIeIbHON TAHHOM IIPSMOW;

o UCCIIeIoBaTh (DYHKIIHIO TI0 €€ TpaduKy;

B noBce1HeBHOM KU3HU U NIPH U3YYEHUH JAPYTUX NPEeAMETOB:

o WUTIOCTPUPOBATh C TMOMOINBIO TpaduKka peaqbHyH 3aBUCHMOCTH WA
MPOILIECC MO UX XapaKTEPUCTUKAM;

o UCIIOJIb30BaTh CBOMCTBA M TpadUK KBaAPAaTHYHON (DYHKIIMH TIPH peIiie-
HUU 33/1a4 U3 JPYTUX YUYEOHBIX MPEIMETOB.

TexcroBble 3a1aun

o Pemate mpocteie W CIIOXKHBIE 3aJla4d pa3HBIX TUIIOB, a TAaKXKE 3aJadu
MOBBIILIEHHON TPYAHOCTH;
o VCIIOJIb30BATh PA3HbIC KPATKUE 3aNMCH KaK MOJEIU TEKCTOB CIIOMXHBIX

3aga4 OJIA IMIOCTPOCHHUA MMOMCKOBOM CXEMBI M peUICHUA 3a1a4,

17



L4 pasiidaTb MOACIIb TCKCTAa U MOJCIIb PCIICHUS 3aaa4, KOHCTPYHPOBATh
K OJHOH MOJEIN peIICHUsA HECJI0KHOM 3aJ]a4u Pa3HbIC MOACIIN TCKCTA 3aJ1a4H,

o 3HaTh U MPUMEHATH 00a crocoba Mmoucka pemieHus 3agad (ot Tpedboa-
HUS K YCJIIOBHIO M OT YCJIOBUA K TPEOOBAHUIO);

o MOJICTHPOBATh PACCYKICHUS TPU TOUCKE PEIICHUS 3a/1ad ¢ TOMOIIBIO
rpad-cxemsl;

o BBIJICJISITH STAIbl PEIICHUS 3a]a4H U COJIepP)KaHUE KaXKJIOTO dTara;

o yMETb BbIOMpaTh OMTHMAIbHBIA METOJ PEUICHHs 3aJadil U OCO3HABaTh

BBIOOP METO/a, paccMaTpUBaTh Pa3iIM4HbIE METOJIbI, HAXOIUTh Pa3HbIE PELICHUS
3a/1a4y, €CJIA BO3MOXKHO;

L4 AHAJIM3UPOBATD 3aTPYAHCHUA IIPU PCUICHUU 3a1a4,

L4 BBIIIOJIHATE PA3JIMYHBIC HpCO6p830BaHI/I${ HpCI[J'IO)KGHHOfI 3aa4, KOH-
CTPpyUpPOBATh HOBBIC 3a/1a41 U3 I[&HHOfI, B TOM 4YHUCJIC O6paTH]'::Ie;

L4 HHTCPIIPETUPOBATD BBIYUCIUTCIBHBIC PC3YJIbTATBI B 3aAa4C, MUCCIICIO-
BaThb ITOJIYYCHHOC PCHICHUC 3a/1a4U;

L4 AHAJIM3UPOBATH BCCBO3MOJXHBIC CUTyallU B3dWMMHOTO PACIIOJOKCHHA

ABYyX O0OBEKTOB M HM3MEHEHHE HX XapaKTCPUCTUK IIpU COBMCCTHOM IBUIKCHUU
(CKOpOCTB, BpCMs, paCCTOSIHI/IC) IMpyu PCHICHUU 3a/1a4 Ha JABHIKCHUC JIBYX 00BEKTOB
KaK B OTHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAIIPABICHUAX

L HCCJICAOBATL BCCBO3MOKHBIC CUTYallUU IIPHU PCIOCHHUUA 3a/la4 Ha ABUXKC-
HHUC I10 PCKE, paCCMATPUBATh PA3HBIC CUCTCMbI OTCUCTA,

L peuiaTb paSHOO6p33HLIC 3aJa4un «Ha 4aCTu»,

L peuiaTtb U 00OCHOBBIBATH CBOE PCUICHUC 3aaa4 (BLII[GJBITL MaTCMaTHn4ucC-

CKYI0 OCHOBY) Ha HaXO0XJEHUE YaCTH YKCJIAa M YHUCla MO €ro 4aCTU Ha OCHOBE
KOHKPETHOTO CMBICIIA JpO0H;

o OCO3HaBaTh M OOBSICHATh UJIGHTUYHOCTh 33/1a4 PA3HBIX THIIOB, CBSI3bIBA-
IONUX TPU BETUYUHBI (Ha paboTy, HA MOKYINKH, HA JBWKECHHE), BBIICISATH JTH
BEJIMYMHBl W OTHOLICHUS MEXAY HHMMH, NPUMEHATh UX MPU PELICHUU 3ajad,
KOHCTPYHUPOBAaTh COOCTBEHHBIE 3a]1a4 YKa3aHHBIX THUIIOB;

° BJIaJIETh OCHOBHBIMH METOJI[aMH PEIIECHUs 3aJlad Ha CMECH, CIUIaBbl, KOH-
IIEHTpAaIl1H;

° pemaTh 3a7a4M Ha MPOICHTHI, B TOM YHCJIE, CIIOKHBIC IIPOILICHTHI ¢ 000C-
HOBaHHEM, MCIIOJIb3Ys Pa3HbIE CITOCOOHI;

° peliaTh HECT0KHBIE 3aa4 110 MaTeMAaTUYECKOM CTaTUCTHKE;

° OBJIQJICTh OCHOBHBIMHM METOJIaMH PEIICHUS CIOKETHBIX 3aj1ad: apudpme-

TUYECKUH, anreOpandeckuii, mepedop BapruaHTOB, T€OMETPHUCCKUN, TpadUIECKUH,
OPUMEHATh UX B HOBBIX [10 CPABHEHUIO C U3yUYEHHBIMHU CUTYaIUsX.

B noBce1HeBHOM KU3HU U NIPH U3YYEHUH JAPYTUX MPEeIMETOB:

o BBIACJISITh MPU PEUICHUU 3a7a4 XapaKTEPUCTUKU pPAacCMaTpUBAEMON B
3a/lau€ CUTYyallud, OTJIUYHBIE OT PealbHBIX (T€, OT KOTOPHIX aOCTPArupoOBaINCH),
KOHCTPYUPOBATh HOBBIE CUTyallUd C YUYE€TOM 3THUX XapaKTEPUCTHK, B YACTHOCTH,
MIpU PEIICHUU 33/1a4 Ha KOHIIEHTPAIU1, YYUTHIBATh IUIOTHOCTh BEILIECTBA;

o peuaTh 1 KOHCTPYHUPOBATh 3aJja4l HA OCHOBE PACCMOTPEHUSI peajibHBIX
CUTyalui, B KOTOPBIX HE TPEOYETCSI TOYHBIN BHIYUCIUTEIbHBIN pe3yJIbTarT;
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o pemaTe 3a7a4M Ha JBHKEHHE IO PEKE, pacCMaTpUBasl Pa3HbIE CHCTEMBI
oTCUeTa.

CratucTuka M TeOpHs BEpPOsITHOCTEH

o OnepupoBaTh MOHATHUAMM: CTOJIOUATHIE U KPYrOBBIE JHArpamMmbl, Ta0-
JUIBI JAHHBIX, CpeliHee apu(MeTHUYecKoe, MeuaHa, HauboJIblllee U HauMEHbIee
3HAuUEHHUs1 BBIOOPKH, pa3Max BBIOOPKH, AUCHEPCHS] U CTaHAAPTHOE OTKIOHEHHE,
Cly4arlHas U3MEHUYUBOCTD;

o U3BJIEKaTh MH(OpPMAIUIO, MPEJICTABICHHYI0 B Ta0nuIax, Ha Juarpam-
Max, rpadukax;

. COCTaBIIATh TAOJUIbI, CTPOUThH JUArpaMMbl U TpadHUKu HA OCHOBE JIaH-
HBIX;

o NpeICTaBIATh HH(POPMALIUIO C TOMOIIBIO KPYroB DUjepa;

B noBceqHeBHOM KM3HU M TP U3Yy4YeHHUH APYTUX NMPEeIMETOB:

o U3BJIEKaTh, HMHTEPIPETUPOBATh M MNPeoOpa3oBbIBaTh HHGOPMAIHIO,

IpeACTaBICHHYI0 B TaOJWIlaX, HA JAuarpaMmax, rpadukax, OTPa’kKarollyl) CBOM-
CTBA M XapaKTEPUCTUKHU PEATIbHBIX MTPOLIECCOB U SIBJICHUI;

o OTIPENICNIATh CTATUCTHUUCCKUE XapaKTEPUCTHUKH BBHIOOPOK IO TalIuIlaM,
auarpamMmam, rpadukam, BBITIONHATh CPABHEHHUE B 3aBUCUMOCTH OT 1LI€JTH PEIICHHUSI
3a7a4u;

HUcropust MaTeMaTHUKHU

o XapaKkTepu30BaTh BKJIAJ BBIJAIOIINXCS MAaTEMAaTHUKOB B Pa3BUTHE Ma-
TEMATUKU U UHBIX Hay4YHBIX 00JacTei;

o NIOHUMATh POJIb MAaTEMATHKHU B pa3BUTUH Poccum.

MeTtoabsl MaTEeMATHKH

o Hcnonp3ys M3y4yeHHbIE METOJbI, IPOBOJUTH J10KA3aTEIbCTBO, BBINOJI-
HSITh OIIPOBEPIKEHUE;

o BBIOMpATH W3yUEHHBIE METO/IBI U UX KOMOWHAIIUU JIJISl PEIICHHS] MaTeMa-
TUYECKHX 3a/aY;

o UCIIOJIb30BAaTh MAaTEMAaTUYECKUE 3HAHUS ISl ONMUCAHUS 3aKOHOMEPHO-
CTEU B OKPYKAKOWIEN JTEUCTBUTEIBHOCTHA U IPOU3BEACHUSIX UCKYCCTBA;

o IIPUMEHSATH IPOCTEUILHE TPOTPAMMHBIE CPEJCTBA U JJIEKTPOHHO-KOMMY-
HUKAlMOHHBIE CUCTEMBI IIPU PELICHUU MAaTEMaTUYECKUX 3aa4.

BbINyCKHHUK MOJYYUT BO3MOKHOCTh HAYYUTHCHA B 8 Kjacce Uil yCHEHOT 0
NMPOJ0JIzKeHHsI 00Pa30BaHNsl HA YIIy0JIEHHOM YPOBHe

DJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

o CB0OOIHO OTIepUpPOBATH MOHATUSIMU: MHOXKECTBO, XapaKTEPUCTHUKNA MHO-
KECTBA, DJEMEHT MHOXKECTBa, MyCTOE, KOHEYHOE M OECKOHEYHOE MHOKECTBO,
MOJMHOKECTBO, MPUHAJICKHOCTh, BKIIOYEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI
3a/laHUE MHOXECTBA;

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU JPYTUX MPeIMETOB:

o CTPOUTH PACCYKJCHUSI HA OCHOBE MCIOJIb30BAHUS MTPABUJI JIOTUKHU;
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° UCIIOJIb30BaTh MHOXKECTBA, OMEPAIIUU C MHOXKECTBAMH, UX TpaPuyecKoe
MPEACTABJICHUE JJI ONIUCAHUS PEATBHBIX IIPOLIECCOB U SBJIIEHUM, IIPU PELLICHUH 3a-
Ja4 APYrux y4eOHBIX MPEIMETOB.

Yucaa

° CB00OOHO OmepUpoBaTh MOHATHSIMU: HATYypaJlbHOE YUCIIO, MHOXECTBO
HATypaJIbHBIX YHCEJI, IEJ0€ YHUCIO0, MHOMECTBO IEJbIX YHUCeJ, OOBIKHOBEHHAs
IpoOb, MecaTUUHasl ApoOb, CMEIIAHHOE YUCJIO0, PAllMOHATBHOE YUCII0, MHOXKECTBO
PaLMOHAIBHBIX YHCEN, UPPALUOHAIIBHOE YUCJIO, KOPEHb CTENEHH N, NECHCTBUTEND-
HO€ YHCJI0, MHOXKECTBO JIEMCTBUTEIBHBIX YHUCEN, TEOMETPUUYECKAS] UHTEPIPETALUSA
HAaTYpPAJIbHBIX, LIEJbIX, PAIUOHAIBHBIX, ICHCTBUTEIBHBIX YHCET;

° MIOHMMATh U OOBSICHATH PA3HUIY MEKIY MO3UITMOHHOW M HEMO3UIIHOH-
HOW CHCTEMAaMU 3aIMCH YHCET;

° NIEPEBOJIUTh YMCJIa U3 OJTHOM CHUCTEMBI 3alUCH (CHCTEMBI CUUCIICHHS) B
APYTYyIo,

° JTIOKa3bIBaTh M UCIOJIB30BaTh MPU3HAKHU JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,

10, 11 cymMMBI ¥ IPOU3BEICHHS YHUCEI TIPU BBITIOJIHCHUHU BBIYMCIICHUN W PEIICHUN
3a11a4;

L4 BBIIIOJIHATD OKPYTJICHUC PAIUOHAJIbHBIX 1 UPPALMOHAIIBHBIX YUCCII C 3a-
HaHHOﬁ TOYHOCTBIO,

L CpaBHUBATH ,IIGIZCTBHTGJILHLIG quciia pasHbIMHU CHOCO6aMI/I;

L ynopssaounuBaTb 4uClia, 3allMCAHHBIC B BHUIAC OOBIKHOBEHHOM U JACCATHY -

HOM Jpo0u, yucia, 3alMiCcaHHbIe C UCIOJIb30BAaHUEM apu(METHUYEeCKOro KBajpart-
HOT'O KOpPHS, KOpHEH cTerneHu Oobliie 2;

° Haxoauth HOJI u HOK uuncen pa3ubiMu cioco0amMu U UCIIONIB30BaTh UX
IIpU PEIICHUM 33]1a4;
° BBITIOJIHSITh BBIYMCIICHUS M MPE0OpPa30BaHUS BRIPAKCHUH, COMEPKAITUX

NEUCTBUTENIBHBIE YNCIIA, B TOM YUCJIE KOPHU HATYpaJbHBIX CTEIICHEH.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMeTOB:

o BBITIOJHATH U OOBACHSITH PE3YJIbTAThl CPABHEHHSI PE3YJIBTATOB BHIUUCIIC-
HUW MpU PEUICHUH NPAKTUYECKUX 3a]lad, B TOM YHCII€ MPUOIMKEHHBIX BhIUKCIIE-
HUH, UCTIOIb3YS Pa3Hble CIOCOOBI CPABHEHUI;

L 3allUCbIBATb, CPABHHUBATHL, OKPYIJLATH YHCIIOBBIC JAHHBIC PCAJIBHBIX
BCIIMYHH C UCIIOJIb30BAHHUCM PA3HBIX CUCTCM U3MCPCHUA,
L COCTAaBJITb U OLHCHHMBATL PA3HBIMU CII0co0aMH YHCIIOBEIC BBIPAKCHHA

IIPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 33/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.
ToxkaecTBeHHbIE IPe00PaA30BaHMS

o CBOOOMHO oOmepupoBaTh TOHITHSIMHU CTENICHU C IEIbIM H JIPOOHBIM
MIOKA3aTeNeM;

o BBIMIOJIHSITh JOKA3aTEIbCTBO CBOWCTB CTENEHH C LIEJIBIMA U JPOOHBIMU
MMOKa3aTeNsIMU;

o ONEPUPOBATH MOHATHUAMU «OJHOWICH», «MHOTOYJIEH)», «MHOTOYIECH C
OJIHOW MEPEMEHHOI», «MHOTOWIEH C HECKOJIbKHUMHU MEPEMEHHBIMUY, KO3 UIIM-
€HTbl MHOTOWIEHA, «CTaHIApTHas 3alliCh MHOTOWIECHA», CTEINEHb OJHOWICHA W
MHOTO4JIEHA;
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o CBOOOJIHO BJIAJIETh MIPUEMAMU MTPEOOPa30BaHUs LETBIX U APOOHO-paIKO-
HaJIBHBIX BBIPAKCHUN;

o BBITIOJIHATH Pa3JI0KEHINE MHOTOWICHOB Ha MHOXKUTENH Pa3HBIMH CIIOCO-
06amH, ¢ UCTIOIH30BAHNEM KOMOMHAIIMIA Pa3IMYHBIX IPUEMOB;
o UCIIONIb30BaTh TeopeMy Buera u Teopemy, oOpatHyio Teopeme Buera,

JUISl TIOMCKA KOPHEW KBaJPaTHOTO TpEeXuieHa W JJIsl PEelIeHUs 3a7a4, B TOM YHUCIie
3a/lay ¢ mapaMeTpaMy Ha OCHOBE KBaJpPaTHOI'O TPEXUJICHA;

o BBIIIOJIHATH JEJIEHUE MHOIOWIEHa HA MHOTOYJIEH C OCTaTKOM,;

. JIOKA3bIBATh CBOMCTBA KBAAPATHBIX KOPHEU U KOPHEU CTEIEHH N,

o BBIMIOJHATh MPEoOpa3oBaHUsl BBIPAXKEHUN, COJEepKalUX KBaJpaTHbHIE
KOpPHHU, KOPHU CTEINEHU N,

o CBOOOJTHO ONEPUPOBATH MOHATUSIMU «TOXAECTBO», «TOXIECTBO Ha
MHOKECTBEY, «TOXKIECTBEHHOE NIPEOOPA3OBAHUEN;

o BBITIOJHATH PA3JIMYHbIE MPEe0Opa30BaHUs BRIPAXKEHUHN, COJEPKALIUX MO-

JUYJIH. (Jﬁ) = =

B noBce1HeBHOI KU3HU U NMPHU U3YYEHHH APYTUX MPEAMETOB:

o BBITIOJIHSITH MPE0OPaA30BaHUS U JCHUCTBUSI C OYKBEHHBIMU BBIPAKCHUSIMH,
YHCIIOBbIE KOA(PPUIIUEHTHI KOTOPBIX 3alKMCaHbl B CTAHIAPTHOM BUJIE;

o BBITIOJHATH MPeo0pa30BaHus PalMOHAIBHBIX BBIPAXKEHUN MPHU pEUICHUU
3a/lay APYTrux yu4eOHBIX IPEIMETOB;

o BBITIOJHATH MPOBEPKY MPABAONOA00US PU3HMUECKUX U XUMUUECKUX Pop-
MYJI HA OCHOBE CpPaBHEHHUS pa3MEPHOCTEN U BAJICHTHOCTEM.

YpaBHeHUs U HEPABEHCTBA

o CB0OOOIHO OmepupoBaTh MOHSATUSMU: YpaBHEHHE, HEPABEHCTBO, PABHO-
CUWJIbHBIE YPAaBHEHUSI U HEPABEHCTBA, YPAaBHEHUE, SIBJIAIOLIEECS CIEICTBUEM JIpY-
roro ypaBHEHHUs, YPABHEHUS, pABHOCWIbHbIE HA MHOYKECTBE, PABHOCHUJIbHBIE Mpe-
o0pa3oBaHUs YpaBHCHUM;

. 3HaTh TeopeMy BueTa 11 ypaBHEHUN CTENICHH BBIIIE BTOPOU;

o IIOHMMAaTh CMBICII TEOPEM O PABHOCUIIBHBIX M HEPABHOCWIBHBIX
npeoOpa3oBaHUSX YPABHEHUN U YMETh UX JI0Ka3bIBATh;

o BJIAJICTh Pa3HBIMU METOJAMHU PEIICHUS YPABHEHUN, HEPABEHCTB U UX CH-
CTeM, YMETh BBIOMPATh METOJ pelieHUsI 1 000CHOBBIBATH CBOU BHIOOD;

o VCIIOJIb30BAaTh METOJl HWHTEPBAJIOB Ul PELUICHUS HEPABEHCTB, B TOM

yucie IpoOHO-pallMOHAIbHBIX U BKIIOYAIOMINX B C€0s1 UPPALlMOHAIBHBIE BbIpaXke-
HUS;

o pemath anreOpanyeckue YpaBHEHHUSI U HEPABEHCTBA U UX CUCTEMBI C
napaMeTpaMu anreOpandeckuM U rpamueckiuM METOIaMu;

o BJIaJIETh PA3HBIMU METOJAMH JOKA3aTEJIbCTBA HEPABECHCTB;

B noBce1HeBHOI KU3HU U NIPHU U3YYEHHH APYTUX MPEAMETOB:

o COCTaBJISITh M PEIIATh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEMBI MIPU pellie-
HUU 33724 IPYTUX Y4eOHBIX IPEIMETOB;
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o BBIMOJHATh OLEHKY MPaBIONOJ00Ms pPE3yJbTaTOB, MOJYy4YaeMbIX IpHU
pPELIEHNH PA3JIUYHBIX YPAaBHEHUI, HEPABEHCTB U MX CUCTEM IIPU PELICHHUM 3a]ad
IpYTruX y4eOHBIX IPEAMETOB;

o COCTaBJIATh M pEIIaTh YPAaBHEHUS M HEPABEHCTBA C MapameTpaMu IpU
pELIeHUH 3a7a4 IPYruX Y4eOHbIX MPEIMETOB;
o COCTaBJIAITh YPABHEHHE, HEPABEHCTBO WM UX CHCTEMY, OIHCHIBAIOLINE

PEATBHYIO CUTYAIMIO WJIW NPUKIAJHYIO 3a/1a4y, UHTEPIPETUPOBATH IMOJYYECHHBIE
pe3yIbTaThI.

DyHKUUH

° CB00OOHO oOmepupoBaTh MOHSATUSIMU: 3aBUCUMOCTb, (YHKIIMOHAJIbHAS
3aBUCHUMOCTb, 3aBUCUMas M HE3aBUCHUMAas MepeMeHHbIe, (QYHKIUS, CIIOCOObI 3a/a-
HUS (PYHKIHUM, apTYMEHT U 3HaueHHue (PyHKIHUH, 00JIaCThb ONpEeeICHUS U MHOXeE-
CTBO 3Ha4YeHUs QYHKIMHU, HYIH (QYHKIIUU, CTPOUTH TPpadUKU DYHKIIUN: JTMHEHHOMH,
KBaJPaTUYHOU, JPOOHO-TUHEWHOM, CTENEHHOM TIPU  pa3HBIX 3HAYCHHUSIX
MOKa3aTens CTENeHN, Y =|x;

. MCIIOJb30BaTh MpeoOpasoBanus rpaduka ¢QyHkuun y=f(X) s
noctpoeHus rpagukoB GyHkmid y = af (kx+b)+c;

. aHAJIM3UPOBATh CBOMCTBAa (DYHKIMI M BUA Tpaduka B 3aBUCHMOCTH OT
1apaMeTpOB;

B noBceqHeBHOIi *KH3HU W MPU U3YYeHUH IPYTUX MPeIMETOB:

. KOHCTPYHPOBATh M HCCIENOBATh (DYHKIMH, COOTBETCTBYIOIINE peallb-

HBIM IIpOHCCCaM U ABJICHUAM, UHTCPIIPCTUPOBATH IMOJYUYCHHBIC PC3YJIbTATHI B CO-
OTBCTCTBHUH CO CHGHI/I(i)HKOﬁ HCCIICAYCMOI'O IIpoHecCa NN SABJICHHA,

° UCIIONIB30BaTh TpauKd 3aBUCHMOCTEH JIsI HMCCIEIOBAHUS pPeaTbHBIX
IIPOLIECCOB U SABJICHUM;
° KOHCTPYUPOBATh U MCCIIENOBATh (DYHKIIMU TPH PEIICHUH 3a/Ja4d JPYTHX

y4eOHBIX TPEAMETOB, WHTEPIPETUPOBATH IMOJTYyUEHHBIC PE3YJIBTATHI B COOTBET-
CTBUH CO CIIeIM(PUKON yueOHOTO IpeaMeTa.
TexcroBble 3a1aun

L Pemats IIPOCTBIC KW CJIOXKHBIC 3aJla4M, d TAKXKC 3aJa4Hu MOBBIIIICHHON
TPYAHOCTHU U BBIACIIATD UX MAaTCMATHYCCKYIO OCHOBY,
L paciio3HaBaTb Pa3HbIC BU/AbI U THUIIBI 3a/1a4;
L HCIIOJIb30BATh PA3HBIC KPATKHC 3allMCU KaK MOJICIIM TCKCTOB CJIOJKHBIX

3a7a4 U 3a/a4 IOBBIIICHHON CIIOXHOCTH ISl MOCTPOCHUS MOUCKOBOM CXEMBI U
peuieHus 3ajay, BHIOMpaTh ONTHUMAIBHYIO JUISl pacCMaTpUBaeMOl B 3aJiaue CHUTYya-
MU MOJIEJIb TEKCTA 3a/1a4H;

o pasinyaTh MOJEIb TEKCTa U MOJIENb PEIICHUS 3a/1a4l, KOHCTPYUPOBATh
K OJTHOM MOJIENIM PEIICHUsI CIOKHBIX 3a7a4 pa3Hble MOJICNIN TEKCTa 3a/1a4H;

o 3HaTh U MPUMEHSTH TPU CIlocoOa Moucka perieHus 3aaad (ot Tpebona-
HUS K YCIIOBHIO U OT YCIIOBHUSI K TPEOOBaHUIO, KOMOMHUPOBAHHBIN);

o MOJEINPOBATH PACCYXIACHUS MPU MOUCKE PEUICHUs 3a7ad C MOMOIIbIO
rpad-CXembl;

o BBIICJISITh ATAMbI PEIICHUS 33/1a4d U COAEPIKaHUE KaXKI0T0 ATara;
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o YMETh BBIOMpaTh ONTUMAJbHBIM METOJ| peleHUs 3aJladyd U OCO3HAaBaTh
BBIOOP METO/a, paccMaTpUBaTh Pa3iu4yHbIE METOJIbI, HAXOJIUTh Pa3HbIC PEIICHUS
3a/1a4y, €CJIA BO3MOXKHO;

o aHAIM3UPOBATH 3aTPYJHEHUS NIPU PELICHUU 3a]1ay;

o BBIMIOJHATh pa3juM4Hble MpeoOpa3oBaHUsd MPEIJIOKEHHOW 3anauu,
KOHCTPYHPOBaTh HOBBIE 3a/1a4W U3 IaHHOM, B TOM YHUCJIE OOpaTHBHIE;

o UHTEPIPETUPOBATh BBIUMCIUTENIbHBIE PE3YJbTAaThl B 3ajaye, HCCIEA0-
BaTh MOJIyYEHHOE PEIICHHUE 3a]auH;

o U3MEHSTh YCIOBUE 3a/Jau (KOJIMYECTBEHHBbIE WJIM KaueCTBEHHbIC JlaH-
HBIE), UCCIIEI0BATh U3BMEHEHHOE MPe00pPa30BaHHOE;

o aHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYallUM B3aWMHOI'O PAaCIOJIOKEHUS

ABYX O0OBEKTOB M HM3MEHEHHE HX XAPAaKTCPUCTUK TIpU COBMCCTHOM IBUIKCHUU
(CKOpOCTB, BpCMm, paCCTOHHI/IC)HpI/I PCHICHHUH 3a4aY Ha IBUIXCHUC NBYX 00BEKTOB
KaK B OJHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAIIPABJICHHUAX, KOHCTPYUPOBATH HOBLIC
CUTyalluu Ha OCHOBC U3MCHCHMUA yCJ'IOBI/Iﬁ 3aa4uu IIpUu ABUKCHUU I10 PCKE;

L4 HNCCJICAOBATL BCCBO3MOKHBIC CUTYyallUU IIPHU PCIICHHUU 3a/[la4 Ha ABUKC-
HHUC I10 PCKC, paCCMAaTPUBAThL PA3HBIC CUCTCMbI OTCUCTA,

L4 peuiaTb pa3H006pa3HLIe 3aJadyu «Ha 4aCTHu»,

L4 peuiaTtb U 00OCHOBBIBATbH CBOE PCUICHUC 3ada4 (BBI,)ICJ'ISITB MareMaTu4dc-

CKYIO0 OCHOBY) Ha HaXxOJKJCHHE YaCTH YMCJIa M YMCIIa 10 €ro YacTH Ha OCHOBE KOH-
KPETHOTO CMBICIIA IPOOH;

o OOBSICHATh HMIEHTUYHOCTH 3aJad Pa3HBIX THIIOB, CBS3BIBAIONINX TPH
BEJIMYMHBI (Ha paboTy, Ha TIOKYIKH, HA JIBI)KEHUE), BBLICIATH 3TH BEIMYUHBI U
OTHOIIICHUSI MEXJy HUMH, MPUMEHATh X TPHU PEHICHUH 3a]ad, KOHCTPYUPOBAThH
COOCTBEHHBIE 3a]1a4 YKA3aHHBIX THIIOB;

o BJIaJIETh OCHOBHBIMH METOJaMH PEIICHHS 3a]a4 Ha CMECH, CIUIaBbI, KOH-
IICHTPAINH, UCIIOJIb30BATh UX B HOBBIX CHUTYAIIHX IO OTHOIIEHUIO K M3yUYECHHBIM B
npoiiecce 00ydeHus;

o peliaTh 3aJa4d Ha TPOICHTHI, B TOM YHCJIE, CIIOXKHBIC IMPOIEHTHI C
000CHOBaHMEM, UCTIONB3YS Pa3HbIE CIIOCOOHI;

o peniaTh JJOTUYECKHe 3aa4i pa3HbIMH CIIOCO0aMU, B TOM YHCIIE, C IBYMS
0JI0KaMu U ¢ TpeMs OJIOKaMH JTAHHBIX C TIOMOIIBIO TAOJIHII;

o pemarh 3a7a4i M0 KOMOWHATOPHUKE U TEOPUU BEPOATHOCTEH HA OCHOBE
MCTIOJIb30BaHMS M3YYCHHBIX METOJIOB M1 OOOCHOBBIBATH PEIICHUE;

o penaTh HECIOKHBIE 3a]]a4M TI0 MAaTEMaTUYECKOW CTATUCTUKE;

o OBJIAJIETh OCHOBHBIMH METOJAMHU PEIICHUS CIOKETHBIX  3ajad:

apuMeTHYecKni, anredpanveckuii, mepedbop BapHaHTOB, TEOMETPUUECKHM, Tpa-
dbudeckuii, TPUMEHSITh UX B HOBBIX 10 CPABHEHUIO C N3yYECHHBIMH CUTYAIUSX.

B noBceHEeBHOM KM3HHM U NIPU U3YYEHHUHU APYTUX NpPeIMeTOB:

o KOHCTPYHMPOBATh HOBBIE [T JAHHOW 3aJa4d 3aJaYHbIE€ CUTyalluH C y4e-
TOM pEaJbHbIX XapaKTEPUCTHK, B YACTHOCTH, MPU PEIICHUM 3aJa4 Ha KOHIIEHTpa-
[IHUH, YYATHIBATH TUIOTHOCTh BEUIECTBA; PELIATh U KOHCTPYUPOBATH 33/1a4M Ha OC-
HOBE PAaCCMOTPEHUS peajbHbIX CUTYallMil, B KOTOPBIX HE TpeOyeTcss TOUHBIM BbI-
YUCIIUTEIIbHBIN PE3YJIbTAT;
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o pelaTh 3aJa4d Ha JBH)KCHHE IO PEKe, pacCMaTpUBasi pa3sHbIE CUCTEMBI
OTCUETa;

o KOHCTPYHPOBATh 3a/1aUHbIe CUTYyalluH, NPUOIMKEHHBIE K PeaIbHON JIeHi-
CTBUTEIBHOCTH.

CraTucTika M TeOpusi BepOSITHOCTEM

o CB00OOIHO omepupoBaTh MOHATHUSMU: CTOJOYATBIE M KPYrOBBIE JHa-

rpaMMbl, TaOJIUIbl JAHHBIX, CPEIHEE apuU(PMETHUYECKOe, MeuaHa, HauboJblee U
HauMEHbIIee 3HA4YE€HMsI BBIOOPKH, pa3Max BBIOOPKH, AUCHEPCHS] U CTAHIAPTHOE
OTKJIOHEHUE, CiTy4ailHas U3BMEHUYUBOCTB;

o BbIOMpaTh Haubosee ymoOHBIM croco0 MpeicTaBieHus WH(OpMauu,
aJICKBaTHBIN €€ CBOMCTBAM U LIEJISIM aHAJIN3A,

o BBIUUCIISI T YUCIIOBBIE XapAKTEPUCTUKH BBIOOPKHU;

B noBceqHeBHOM KM3HU M NIPU U3YyYeHUH APYTHX MPeIMeETOB:

o IPEeICTAaBIATh HHPOPMALIUIO O PEAIbHBIX MPOLIECCAX U SABJICHUIX CIOCO-
O0M, aJIeKBaTHBIM €€ CBOMCTBAM U LIEJU UCCIIEIOBAHUS;

o aHAIM3UPOBATh U CPABHUBATH CTATUCTUYECKHE XapPAaKTEPUCTHUKU BHIOO-

POK, MOJIY4YEHHBIX B IIPOLECCE PEIICHUS TPUKIAHON 3a1a4M, U3yUYEHUS peaIbHOr0O
SIBJICHUS, PEIICHUS 3a7a49H U3 JPYTUX yU4eOHBIX MPEIMETOB,;

HUcropust MmaTeMaTUKHU

° [ToHuMaTh MaTeEMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAYYHBIX
3HaHUH, B YaCTHOCTH BJIAJIETh MPEACTABICHUAMH 00 aKCMOMATHYECKOM IOCTpPOE-
HUU TEOMETPHUHU U TIEPBUYHBIMU MPEACTABICHUAMU O HECBKJIUIOBBIX T€OMETPHUSX;
° paccMaTpuBaTh MAaTEMaTUKy B KOHTEKCTE UCTOPUM PA3BUTHS LIMBUIN3A-
MU ¥ UCTOPUU PA3BUTHS HAYKH, IOHUMATh POJIb MATEMAaTUKH B pa3BuTuu Poccuu.
MeToabl MaTeMAaTHKH

° Bnaners 3HaHUSIMU O pa3IMYHBIX METOJaX OOOCHOBAHUS W OIPOBEPIKE-
HUSI MATEMATUYECKUX YTBEPKACHUN U CAMOCTOSITEIILHO PUMEHSTh UX;

° BJIAJIETh HABbIKAMM aHaIW3a YCJIOBHUS 3aJa4¥ U ONPEIECIICHUS TTOIXO-
IIUX JIJIS pEIIeHUs 3a7a9 N3yICHHBIX METOJIOB W UX KOMOWHAIIHH;

° XapaKTEepHU30BaTh MPOU3BEICHUS UCKYCCTBA C YYETOM MAaTEMaTHYECKUX
3aKOHOMEPHOCTEMN B MPUPOJIE, UCMOJIB30BATh MATEMATUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOATEIILHOM TBOPYECTBE.

BoinyckHuK HAyuyuTces: B 9 Kiiacce 1751 o0ecrniedeHnsi BO3MOKHOCTH
YCHELIHOT 0 MPOX0JIKEHUs1 00pa3oBaHusA HA 02a30BOM YpPOBHe:

JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKHU

o OnepupoBaTh MOHATUSMH: ONpPEACICHUE, TEOpPEMa, AKCUOMa, MHOKE-
CTBO, XAPAKTEPUCTUKU MHOXECTBA, 3JIEMEHT MHOXECTBA, NYyCTOE, KOHEYHOE U
OECKOHEUYHOE MHOKECTBO, MOJAMHOXXECTBO, MPUHAJIEKHOCTh, BKIIOYEHHUE, pa-
BEHCTBO MHOXeCTB. M300pakaTh MHOKECTBA U OTHOILIEHHE MHOKECTB C TTIOMOIIBIO
KpYroB DUiepa;

o ONpEeNENATh MPUHAJICKHOCTh JIEMEHTa MHOXKECTBY, OOBEIMHEHUIO U
IIEPECEYEHNIO MHOKECTB;
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o 3a/1aBaTh MHO>XECTBO C TMOMOIIBIO MEPEUYUCTICHUS AJIEMEHTOB, CJIOBEC-
HOT'O OIHCAHMS;

° OTEPUPOBATH MOHSATUSMH: BBICKA3bIBAHHE, HCTUHHOCTH U JIOKHOCTH
BBICKA3bIBaHMsI, OTPUIIAHUE BBICKA3bIBAHUM, ONEpallMi HAJl BHICKA3BIBAHUSIMU: M,
WJIH, HE, YCIIOBHBIE BBICKA3bIBaHUS (MMILTUKAIUN);

o CTPOUTH BBICKA3BIBAHUS, OTPULIAHHS BBICKA3bIBAHHI.

B noBcegHeBHOM KU3HHU M NIPU U3YYCHHUHU APYTMX MPeIMETOB:

o CTPOUTH LIEMOYKM YMO3AKIIOUEHW HAa OCHOBE HCIIOJIb30BaHUS IMPABUII
JIOTHKH;

o UCIIOJIb30BaTh MHOXECTBA, ONEpallii C MHOKECTBAMHM, UX rpaduyecKkoe

MPEJICTABIICHUE JJISl ONMCAHUS PEATIbHBIX IPOLECCOB U SIBJICHUN.

Yucaa

° OnepupoBaTh NOHATUSIMH: MHOKECTBO HATYPaJIbHbBIX YHCEII, MHOYECTBO
LEJIBIX YHUCEJ, MHOXXECTBO PALMOHAIBHBIX YHCEJ, HUPPAUUOHAIBHOE YHCIIO,
KBaJIpATHBIA KOPEHb, MHOXECTBO JECHCTBUTEIBHBIX YHCEN, T€OMETpHUYECKas
MHTEPIPETALNS HATYPAIbHBIX, LIEIBIX, PAIMOHAJIBHBIX, JEUCTBUTEIBHBIX YUCEIT,

° MOHUMATh W OOBSICHATH CMBICI TMO3UIMOHHON 3alKUCH HATYPaJIbHOTO
YHClIa;

° BBITIOJIHATh BBIYUCIICHUS, B TOM YHUCJE C HCIOJb30BAaHUEM IPHUEMOB
palMOHAIBHBIX BBIUYNCIICHUN;

° BBITIOJIHATH OKPYIJIEHHE PAILIMOHAIBHBIX YMCEJ C 33IaHHON TOYHOCTHIO;

° CpaBHUBATh PallMOHAIbHBIE U UPPALIMOHATBHBIC YHCIIA;

° MPEACTABIATh palliOHAIBHOE YUCIIO B BUJE JECATHYHON TpoOu

° yIOPSIOYUBATh YHUCIIA, 3alIMCAHHBIC B BUJE OOBIKHOBEHHOW M JIECATHY-
HOU 1pobwu;

° HaxoauTh HOJ[ u1 HOK 4ucen u nucnosib30BaTh UX MpHU PEIICHUH 3a7a4.
B noBce1HeBHOI KM3HU M MIPHU U3YYEHHH APYTUX MPEIMETOB:

° NPUMEHATh TIpaBUjia MPUOIMKEHHBIX BBIYUCICHUNW TIPU PpEHICHUH
MPaKTUYECKUX 3aJ1a4 U PEIICHUH 3a/1a49 IPYTUX YIeOHBIX IIPEIMETOB;

° BBITOJIHATh CPABHEHUE PE3YJIHTATOB BRIYMCICHUN MIPU PEIICHUH TTPAKTH -
YECKHX 3a/1a4, B TOM YHCJIC MPUOIMKECHHBIX BBIUUCIICHHM;

° COCTaBJIATh U OLICHMBATh YMCJIOBBIC BBIPAKECHUS MPHU PEIICHUM MTPAKTH-
YECKHX 3a7a49 M 3aJ]1a4 U3 JIPYTUX y4eOHBIX IIPEIMETOB,;

° 3aIKMCHIBATh U OKPYTJISITh YACJIOBBIC 3HAYCHUS pEaIbHBIX BEJIUYUH C UC-

IIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS.
ToxkaecTBeHHbIE IPe00Pa30BaHMS

o OnepupoBaTh MOHATHSIMU CTENEHU C HATypaJbHbIM IOKa3aTesieM, CTe-
IIEHH C LEJIbIM OTPULIATEIIBHBIM [TOKA3aTEIEM;
o BBITIOJIHSITh NMPE0OPA30BaHUs LETbIX BBIPAXKCHUMN: IEUCTBUS C OJIHOUIIE-

HaMH (CJIOKEHHE, BBIYUTAHUE, YMHOXKEHHE), JEUCTBUSI ¢ MHOTOWICHaMU (CJIOXKe-
HUE, BBIYUTAHHUE, YMHOXKEHUE);

o BBIMIOJIHSITh Pa3JI0KEHHE MHOTOWJIEHOB HA MHOKHUTEJIH OJHUM U3 CIIOCO-
OOB: BbIHECEHHE 3a CKOOKY, TPYIIIUPOBKA, UCIIOJIb30BaHUE (POPMYJT COKPAILIEHHOTO
YMHOKEHUS;
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o BBIJICTISATH KBAAPAT CYMMBI U PA3HOCTH OJTHOWICHOB;
o packKiIagbpBaTh HA MHOXHUTEIIA KBAJPATHBIA TPEXWICH;

o BBITIOJHATh MPEOOPa30BaHUs BBIPAKCHUM, COACPKAIINX CTETICHU C IIe-
JBIMHA OTPUIIATEIHLHBIMH MTOKA3aTEISIMU, TIEPEXOIUTh OT 3alMCH B BHJIC CTEIICHU C
IIEJTBIM OTPHUIIATETBLHBIM ITOKA3aTeIeM K 3aliCH B BUJIE TPOOH;

o BBITIOJHATE  TIPEOOpa3oBaHus  JIPOOHO-PAllMOHANBHBIX  BBIPAYKEHUN
COKpaleHue ApoOei, mpuBeaeHue aiaredpandeckux apobeit k oliieMy 3HaMeHa-
TEJI0, CI0KEHNEe, YMHOXKEHHUE, JIeJICHHe anredpandeckux aApo0ei, BO3BeICHUE all-
reOpanueckoil 1poOu B HATYPAIBHYIO U IETYI0 OTPUIIATEIbHYIO CTENICHb;

o BBIMIOJHATh MPEOOpa3oBaHUsl BBIPAXKEHUMN, COJEepKAIUX KBaJpaTHHIE
KOPHU;

o BBIAEJIATh KBAJAPAT CyMMBbl WJIM PA3HOCTH ABYWJIECHA B BBIPAXKEHUSX, CO-
JepKallnuX KBaJpaTHbIE KOPHHU;

o BBITNIOJHATH MTPeoOpa30BaHus BbIpaKEHUH, COAEPKAIUX MOTYJIb.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTHX MPeIMeETOB:

o BBIMIOJHATh NMPeoOpa3oBaHusl U JEHUCTBUS C YMCIAMU, 3alTUCAHHBIMH B
CTaHJAPTHOM BU/IE;

o BBIMIOJHATh  MpeoOpa3oBaHus  anreOpauyecKuX  BBIPAKEHUU  TpHU

pelieHny 3aa4 Ipyrux yaeOHbIX IPEIMETOB.

YpaBHeHUs U HEPABEHCTBA

o OnepupoBaTh MOHATUSMU: yYpaBHEHUE, HEPABEHCTBO, KOPEHb YypaBHE-
HUS, pellleHWe HEPABEHCTBA, PABHOCHIIbHBIE YpaBHEHHS, 00JacTh OIpeaesieHus
ypaBHEHHs (HEpABEHCTBA, CUCTEMbl YPaBHEHUH WJIM HEPABEHCTB);

o pemaTh JIMHEWHbIE YPABHEHUS U YPABHEHMS, CBOJUMBIE K JTUHEWHBIM C
MIOMOIIBIO TOXKIECTBEHHBIX TPEOOPA30BAHUIA;

o pelaTh KBaJpaTHbIE YPaBHEHUS U YPABHEHHUSI, CBOJUMBIE K KBaJAPATHBIM
C TIOMOIIBIO TOXKJIECTBEHHBIX MPE0Opa30BaHUM;

o pemath IpoOHO-IMHEWHbIE YPABHEHHUS;

pemars NpoCTeHIINe MppalMOHANbHBIC ypaBHeHMA BuIa ./ f(x)=a,

JE()=\a(x);

° peniaTth ypaBHCHHS BHA x"=a ;

° pemaTh ypaBHEHUSI CIIOCOOOM pPa3ioKEHUsT HA MHOXHUTEIH U 3aMEHBI
IIEPEMEHHOM;

° UCIIOJIB30BAaTh METO/ UHTEPBAJIOB JJISl PEIICHUS LENbIX U APOOHO-paIuo-
HaJIbHBIX HEPABEHCTB;

° pelaTh JIMHEWHbBIE YPABHEHHS M HEPABEHCTBA C ITapaMETPaMUu;

° pelIaTh HECIOKHbBIE KBaJApaTHBIE YPABHEHUS C IIApaMETPOM;

° pelIaTh HECIOKHBIE CUCTEMBI JIMHEMHBIX YPABHEHHH C ITapaMeTPaMu;

° pelIaTh HECIOKHBIE YPABHEHHUS B LEJIBIX YHCIIAX.

B HOBCCI[HCBHOﬁ JKU3HHA U IIPU U3YICHUHU APYI'UX MPEAMETOB:
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o COCTaBJIATh U pEIIaTh JUHEWHBIE U KBA/IPATHBIC YPABHEHUS, YPABHEHHS,
K HAM CBOJSIIMECS, CUCTEMBI JIMHEHHBIX YPAaBHEHHM, HEPABEHCTB IPU PEIICHUU
3a/1a4y APYTrux y4eOHbIX IPEIMETOB;

o BBITMIOJHATH OLIEHKY MPaBAONoa00Us Pe3ybTaTOB, MOJy4YaeMbIX MIPU pe-
IICHUM JIMHEMHBIX U KBAJAPATHBIX YPABHEHUW U CHUCTEM JIMHEWHBIX YPABHEHUU U
HEPABEHCTB IIPU PEUICHUH 33]a4 IPYTUX YUYEOHBIX MPEIMETOB;

o BbIOMpATh COOTBETCTBYIOIIUE YPABHEHUS, HEPABEHCTBA UJIU UX CHUCTEMBI
JUIS COCTaBIICHUS MAaTEMAaTUYECKOM MOJENIW 3aJaHHOM pPEAJIbHOW CUTyalluu WIH
IIPUKJIATHOMN 3a7a4H;

o YMETh HHTEPIIPETUPOBATH NOJYUYEHHBIN NP PEIICHUN YPABHEHHUS, HEpaA-
BEHCTBA WJIM CUCTEMBI PE3YJbTAT B KOHTEKCTE 3a/IaHHON PEajbHON CUTYallMU WUIIA
IIPUKIIAHON 3a1a4H.

DyHKUUMA

o OnepupoBaTh NOHATUAMHU: (YHKLIHMOHAIBHAS 3aBUCHUMOCTb, (PYHKIUS,
rpaduk QyHKIUU, CrIOcoObI 3aaHus (PYHKIMH, apryMeHT W 3HaYeHue (DYHKIIUH,
00J1aCTh OMpeIeNieHNss 1 MHOXKECTBO 3HAUeHUN (PYHKIUU, HYIH (PYHKIIMH, IPOME -
KYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTh (YHKUHH, HYETHOCTH/HEYETHOCTh

dyHKUIMY;

° CTpOUTh rpaduKH JUHEHHOMU, KBapaTUUHOW (YHKIUN, OOpaTHON Mpo-
k .
HOPLMOHATBHOCTH, PYHKIIMU BUJA: y = At Y= Xy =3/x y=|x
X+
o Ha IpUMepe KBaJpaTHYHOM (YHKIUHU, HCHOJB30BaTh MPEOOPa3OBaHUS
rpaduka ¢pynkiun y=f(X) s nocrpoenus rpadukoB GYHKIHN y — af (kx +b)+c
o COCTaBJIATh YPABHEHHUs IPSAMOU IO 3aJaHHBIM YCIIOBHUAM: IIPOXOIALIEH

4yepe3 IBE TOUKHU C 33IaHHBIMH KOOPAMHATAMHU, IPOXOIAIIEH Yepe3 TaHHYI0 TOUKY
Y MapajuleIbHON JaHHOU MPSIMON;

o uccaea0BaTh (QYHKIMIO TI0 €€ rpaduKy;

o HaXOJIUTh MHOXECTBO 3HAYCHWM, HYJIH, MPOMEKYTKH 3HAKOIMOCTOSH-
CTBa, MOHOTOHHOCTH KBaJpaTUIHON (QYHKIUH;

o OMEepUpOBaTh TMOHATUSAMH: TOCJIEAOBATEIBHOCTh, apudmMeTHueckas
porpeccusi, TeOMETPUUIECKast MPOTPECCHS;

o pemiath 3aa9u Ha apuhMETUIECKYIO U TEOMETPUIECKYIO TPOTPECCHIO.

B noBceqHEeBHOI »KU3HU U IPH U3YYEHUH JAPYTUX NPEIMETOB:

o WLTIOCTPUPOBATh C TMOMOIIBIO TpaduKka peaabHyI 3aBUCUMOCTH WIIU
IIPOIIECC TI0 MX XapaKTePUCTUKAM;

o UCIIOJIb30BaTh CBOMCTBA M TpadUK KBaAPaTHYHON (DYHKIIMH TIPH peIiie-

HUHU 3aJ1a4 U3 JPYyTruX y4eOHBIX TPEIMETOB.

TexkcToBBIE 3a/1aUH

° Pemate mpocThie W CIOXKHBIC 3aJlaud Pa3HBIX THIIOB, a TaKXe€ 3aJadu
TOBBIIICHHON TPYAHOCTH;

° WCIIOJIb30BaTh Pa3HbIe KPaTKUE 3alMCH KaK MOJEIU TEKCTOB CIOMKHBIX
3a7a4 JJ1s TIOCTPOSHUS TTIOMCKOBOM CXEMBI U PEIICHUS 3a]1ay4;

° paznuyaTh MOJIENIb TEKCTa M MOJEIb PEIICHHS 3aJa4H, KOHCTPYUPOBATh
K OJTHOM MOJIEIU PEIICHHS HECIIOKHOU 3aJ]aui pa3Hble MOJICNIM TEKCTA 3a/1a4H;
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o 3HaTh U MPUMEHATH 00a crocoba moucka pemieHus 3anad (or Tpedbona-
HUS K YCJIIOBHIO M OT YCJIOBUA K TPEOOBAHUIO);

o MOJIEJIMPOBATh PACCYKIEHUS NPHU MOUCKE PEIICHHs 3aJad C MOMOIIbIO
rpad-cxemsl;

o BBIJICIISATH ATAlbl pELICHUS 3314l U COJAEP)KaHNEe KaKI0T0 dTana;

o YMETh BBIOMpaTh ONTUMAJbHBIM METOJA pEUIeHUs 33aJa4d U OCO3HABATH

BBIOOP METO/a, paccMaTpUBaTh Pa3iM4HbIE METOJIbl, HAXOJUTh Pa3HbIE PELICHUS
3a/1a4M, €CJIA BO3MOXKHO;

o AHAJIM3HUPOBATH 3aTPYAHEHUS [IPU PELICHUN 3a/1a4;

o BBITMOJHATh pa3lInyHble NMPeoOpa3oBaHusl MPEJIOKEHHOW 3a/1ayu, KOH-
CTPYUpPOBATh HOBBIE 33]]a4M U3 JAHHOW, B TOM 4uciie 0OpaTHbIE;

o UHTEPIPETUPOBATh BBIYUCIUTENBHBIE PE3YJIbTAThl B 3aJaye, UCCIEH0-
BaTh IIOJIY4YCHHOE PELICHUE 3aa4H;

o AHAJM3HPOBATh BCEBO3MOXKHBIE CHUTYallUM B3aUMHOI'O PAaCMOJIOKEHUS

ABYyX 00OBEKTOB M HM3MEHEHHE HX XapaKTCPUCTHUK IIPpHU COBMCCTHOM JIBUIKCHUU
(CKOpOCTB, BpCMm, paCCTOSIHI/IC) IMpyu PCHICHUHU 3a/1a4 Ha ABHIKCHUC JIBYX 00BEKTOB
KaK B OIHOM, TaK U B IIPOTUBOIIOJIOKHBIX HAIIPABIICHUAX

L4 HNCCJICAOBATL BCCBO3MOKHBIC CUTYallUU IIPHU PCIICHHUU 3a/la4 Ha ABUXKC-
HHC I10 PCKC, paCCMAaTPUBATL PA3HBIC CUCTCMBI OTCUCTA,

L peuiaTb pa3H006p33HLIG 3aJaduu «Ha 4aCTu»,

L peuiaTtb U 00OCHOBBIBATH CBOE PCUICHUC 3aaa4 (BLII[QJBITL MaTCMaTHn4dcC-

CKYI0 OCHOBY) Ha HaXO0JEHUE YacTH YMCJIA M YUCJIa MO €ro 4aCTU Ha OCHOBE
KOHKPETHOTO CMBICIIA pOo0u;

o OCO3HaBaTh M OOBSICHATH UJICHTUYHOCTh 33/1a4 Pa3HbIX TUIIOB, CBSI3bIBA-
IONIUX TPU BENWYUHBI (Ha paboTy, HA MOKYINKH, HA JBMXKCHHE), BBIACISATH JITH
BEJIMYMHBI W OTHOLICHUS MEXAY HHMMH, NPUMEHATb UX MPU PEIICHUU 3ajad,
KOHCTPYHUPOBAaTh COOCTBEHHBIE 3a]/1a4 YKa3aHHBIX THUIIOB;

o BJIaJIETh OCHOBHBIMH METOJaMH PEIICHHS 3a]a4 Ha CMECH, CILIaBbI, KOH-
IICHTpAIUH;

o pemiaTh 3a7a4 Ha TMPOIEHTHI, B TOM YHUCJIE, CIOXKHBIE TMPOIEHTHI ¢ 000C-
HOBaHHMEM, UCTIOIB3YS Pa3HbIE CIIOCOOBL;

o pemaTh JIOTUIECKHe 3aa4i pa3HbIMH CIIOCO0aMU, B TOM YHCIIE, C IBYMS
0JIoKaMu U ¢ TpeMs OJIOKaMH JTAHHBIX C TIOMOIIBIO TAOJIHII;

o pemarh 3a7a4u M0 KOMOWHATOPHKE W TEOPUU BEPOSITHOCTEH Ha OCHOBE
MCTIOJIb30BaHMS M3YYCHHBIX METOJIOB M O0OCHOBBIBATH PEIIICHUE;

o penaTh HECIOKHBIE 3a]]a4M TI0 MAaTEMaTUYECKOW CTATUCTUKE;

o OBJIaJIETh OCHOBHBIMH METOJAMU PEIICHUS CIOKETHBIX 3a1ad: apudme-

TUYECKUH, anreOpandeckuii, mepedop BapruaHTOB, TEOMETPUIECCKUN, TpadUIECKUH,
OPUMEHATH UX B HOBBIX 10 CPABHEHUIO C U3yUYEHHBIMU CUTYaIUsX.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU JPYTUX MPeIMETOB:

o BBIJICJISITh MPU PEUICHUU 3a7ady XapaKTEPUCTUKH paccMaTpUBAEMOU B
3a/lau€ CUTyallud, OTJIUYHBIE OT PealbHBIX (T€, OT KOTOPBIX aOCTparupoBaINCh),
KOHCTPYUPOBATh HOBBIE CUTyallud C YUYE€TOM 3TUX XapaKTEPHUCTHK, B YACTHOCTH,
MIpU PEIICHUU 33/1a4 Ha KOHIIEHTPAI[U1, YYUTHIBATh INIOTHOCTh BEIIECTBA;
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o pemaTe 1 KOHCTPYHPOBATh 3aa4l HA OCHOBE PACCMOTPEHUS PEaIbHBIX
CUTYallUii, B KOTOPBIX HE TPEOYETCsI TOUHBIM BBIYUCIUTENbHBIN PE3yJIbTaT;

o pemaTe 3a71a4M Ha JBHKECHHE IO PEKE, pacCMaTpUBasi Pa3HbIE CHCTEMBI
oTcyerTa.

CratucTuka M TeOpUs BEpPOITHOCTEH

o OnepupoBaTh MOHATUAMU: CTOJIOYATHIE U KPYrOBBIE JHArpamMMbl, Ta0-

JUIBI TaHHBIX, cpefHee apudmeTnyeckoe, MeanaHa, HauOobIlee U HAUMEHbIIEe
3Ha4YCHUS] BHIOOPKH, pa3Max BBIOOPKH, TUCIEPCUS] U CTAHJIAPTHOE OTKJIOHEHHUE,
Cly4yarlHas U3MEHUYUBOCTD;

. U3BJIEKaTh MH(OpPMAaIUIO, NPEJCTABICHHYI0 B Ta0iHIlaX, Ha Juarpam-
Max, rpadukax;

. COCTaBIIATh TAOJUIbI, CTPOUThH JUArpaMMbl U TpadUKu HA OCHOBE JIaH-
HBIX;

o OMEepUpPOBATh MOHATUAMU: (PAaKTOpPHAJl YUCIA, MEPECTAHOBKU M COYETa-
Hus, TpeyroiabHuk [lackans;

o NPUMEHSTH MPABUJIO MPOU3BEICHUS MPU PEIICHUH KOMOWHATOPHBIX 3a-
nad;

o ONEepUPOBATH MOHATUIMH: CIYYANMHBINA OIBIT, CIIYYalHBIA BBHIOOD, UCIIBI-

TaHUE, JJEMEHTApHOEe CIIy4yailHOe COOBITHE (MCXO[), KJIACCHUUECKOe OIpe/eieHre
BEPOSTHOCTHU CITYy4alHOTO COOBITHS, ONepaIluy HaJ CIIy4alHbIMU COOBITUSIMU;

o MPEICTaBISATh HH(OPMAIUIO C TOMOIIBIO KPYToB Diiepa;

o pemaTh 3a/1a4d Ha BBIYMCIEHUE BEPOSTHOCTU C MOJCYETOM KOJUYECTBA
BapUAHTOB C MOMOIIIbI0 KOMOMHATOPUKH.

B noBcegHeBHOM KU3HU M NIPU U3YYEHHHU APYTUX MPeIMETOB:

o U3BIIEKaTh, HMHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh HHGOPMAIIHIO,
NPEJICTaBIICHHYIO B TaONMuIlax, Ha AWarpammax, rpadukax, OTPa)KaroIllyl CBOWM-
CTBa U XapaKTEPUCTHUKHU PEATBHBIX IMPOLIECCOB U SIBICHUM;

o OTIPEIEISITh CTATUCTUYECKUE XAPaKTEPUCTUKUA BBIOOPOK MO TabimuIam,
auarpaMMam, rpadukam, BBIMOJIHSATh CPAaBHEHHE B 3aBUCHUMOCTH OT LIETTH PEIICHHUS
3a7a4u;

o OIICHUBAThH BEPOSITHOCTh PEATBHBIX COOBITHI U SIBJICHHM.

HUcTropust MaTeMaTHKHU

o XapakTepru3oBaTh BKJIAJ BBIJAIOLIAXCSI MAaTEMAaTHUKOB B Pa3BUTHE Ma-
TEMATUKU U UHBIX HaYYHBIX 00JIacTel;

o MIOHMMAaTh POJIb MATEMATHUKHU B pa3BuTuu Poccuu.

MeToabl MaTEMAaTHKH

o Hcnonb3ys u3ydeHHBIE METONBI, MPOBOJMUTH OKA3aTEIbCTBO, BBIIOJI-
HATH ONPOBEPKEHHUE;

o BBIOMpATH W3yUEHHBIE METO/IBI M UX KOMOWHAIINH JIJISl PEIICHHS] MaTeMa-
TUYECKUX 3a/aY;

o VCIIOJIb30BATh MATEMATUYECKUE 3HAHUS ISl ONUCAHUS 3aKOHOMEPHO-
CTEU B OKPYKAKOIIEN JEUCTBUTENBHOCTA U TPOU3BEACHUSIX UCKYCCTBA;

o MIPUMEHSATHh TPOCTEUIIHNE TPOTPAMMHBIE CPEJCTBA U JJIEKTPOHHO-KOMMY-
HHUKAllMOHHBIE CUCTEMBI ITPY PEIICHUN MATEMATUYECKHUX 3a]1a4.
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BhInycKHMK MOJYYHT BO3MOKHOCTh HAYUMTHCHA B 9 Ki1acce 1Jisl yCHEIIHOT 0
NPOAOJIZKEHHsI 00Pa30BaHMs HAa YIUIy0JIEHHOM YPOBHE

JJieMeHThI TEOPUU MHOKECTB 1 MATEeMaTHYECKOM JIOTUKH

° CB00OIHO OTEpUPOBATH MOHSATUSIMU: MHOXKECTBO, XapaKTEPUCTUKU MHO-
KECTBa, AJIEMEHT MHOXECTBa, IYCTOE, KOHEUHOE M OECKOHEYHOE MHOKECTBO,
MOJAMHOKECTBO, MPUHAJICKHOCTh, BKIIIOYEHHE, PAaBEHCTBO MHOXECTB, CIIOCOOBI
3aJJaHie MHOXKECTBA;

L4 3aJ1aBaTb MHOKCCTBA Pa3HbIMHA CHOCO6aMI/I;
L4 MMPOBCPATH BBITIOJIHCHUC XaAPAKTCPUCTHICCKOTO CBOMCTBA MHOXCCTBA,
L4 CBO6OI[HO ONICPUPOBATE TIOHATHUAMU. BBbICKA3BIBAHUC, HWCTUHHOCTL U

JIO’)KHOCTBb BBICKA3bIBAHUSA, CJIOKHBIC W IIPOCTBIC BBICKA3bIBAHUA, OTPULIAHHUC BbI-
CKaSBIBaHHﬁ; HUCTHUHHOCTDH U JIO)KHOCTBH YTBCPIKACHUA U €TO OTPULIAHUA, OINICPAIIUU
Haa BLICKA3bIBAHUAMM: U, WiU, He yCIIOBHLIC BbICKA3bIBAHHA (I/IMHJII/IKB,LII/II/I);

L4 CTPOUTH BBICKA3bIBaAHHUA C HUCIIOJB30BaHUEM  3aKOHOB aJIFC6pLI
BBICKA3bIBAHUI.

B noBce1HeBHOI KM3HU U NMPHU U3YYEHHH APYTUX NMPEAMETOB:

° CTPOUTH PACCYKJICHUSI HA OCHOBE UCTIOJIb30BaHUS TTPABUII JIOTHUKH;

° UCIIOJI30BaTh MHOXKECTBA, OMEpPAIlMU C MHOKECTBaMH, UX Tpaduyeckoe
MpEeJCTaBICHUE 1JIsI ONUCAHUS PEaTbHBIX MPOILIECCOB U SBJICHUM, TPU PEILICHUU 3a-
Jad APyrux y4eOHBIX MPEIMETOB.

Yucaa

° CB00OOHO OmepHpOBaTh MOHATHAMU: HATYypaJbHOE YHCIIO, MHOXECTBO
HATYypaJIBHBIX YHCEJI, I1EJI0€ YHUCJIO0, MHOXECTBO IIEIBIX YHCEN, OOBIKHOBEHHAS
poOb, MecATHYHAs APOoOb, CMEIIAHHOE YUCJI0, PAlMOHATIBHOE YUCII0, MHOKECTBO
palMOHANBHBIX YHUCEN, UPPALMOHAIBHOE YUCIIO, KOPEHb CTENEHU N, JCUCTBUTEIIb-
HOE YMCJI0, MHOXKECTBO JICHCTBUTEIBHBIX YUCEI, TEOMETPUUECKash UHTEPIPETALIUS
HaTypaJbHbIX, LIEJbIX, PAIIMOHATIbHBIX, IEUCTBUTEIHHBIX YUCE;

° MOHUMATh M OOBSICHATH PA3HUILy MEKIY MO3UIIMOHHON W HEMO3UIIMOH-
HOM CHCTEMaMM 3alliCH YUCEe]I,;

° NEPEBOAUTD YHCIIa M3 OJHON CHCTEMBI 3alMCH (CUCTEMBl CUHCIICHHS) B
APpYryro,

° JIOKa3bIBaTh M UCIIOJIB30BaTh MPHU3HAKU JIEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,

10, 11 cymMMBI ¥ IPOU3BENCHUS YUCEN TIPU BBHITOTHEHUH BHIYUCICHUN U PEIICHUN
3a7a4;

° BBITOJIHATh OKPYIJIEHUE PALMOHAIBHBIX U UPPALMOHAIIBHBIX YHCET C 3a-
JTAaHHOM TOYHOCTHIO;

° CpaBHUBATh JACHCTBHUTEIIBHBIC YHCJIA PA3HBIMH CTIOCOOAMH;

° YIOPS0YMBAThH YKCIIA, 3alMMCAaHHbIC B BUJE OOBIKHOBEHHOM W JIECATHY-

HOUM ApoOu, 4YKclia, 3aMUCaHHbIE C UCIOJIb30BaHUEM apU(METHUECKOrOo KBaJparT-
HOTO KOpHSI, KOpHEH CTENeHU OObIIe 2;

o Haxoauth HOJl u HOK uucen pa3ubiMu cnoco0amMu U UCIIONIB30BATH UX
[IpY PELICHUM 3a]aY;
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o BBITMIOJHATh BBIUMCIEHUS M MPeoOpa30BaHMs BBIPAKEHUM, coleprKallnx
JNEUCTBUTEIIBHBIE YUCIIA, B TOM YKCIJIE KOPHU HATyPaJIbHbBIX CTEIICHEH.

B noBcegHeBHOM KU3HU M NIPU M3YYCHHUH APYTUX PEAMETOB:

o BBITMIOJHATH U OOBACHITH PE3YJIbTATHl CPABHEHMSI PE3YJIBTATOB BBIUUCIIE-
HUW TpU pELICHUU MPAKTUYECKUX 3aJlay, B TOM YHCIIe MPUOIMKEHHBIX BBIUKCIIE-
HUH, UCTIOJIB3Ys pa3Hble CIOCOObI CPaBHEHU;

L4 3alIMChIBATb, CPABHHBATL, OKPYIJIATL 4YHCJIOBBIC OAHHBIC PCAJIbHBIX
BCJIMYHUH C UCIIOJB30BAHUCM PA3HbBIX CUCTEM NU3MCPCHHUA,
L4 COCTaBJIAITb U OLHCHUBATL PA3HBIMHU crnoco0aMM YMCIIOBBIC BbIPaKCHUA

pU pelIeHUH MPAaKTUYECKUX 3a/1a4 U 3aJ1ay U3 JPYruX yueOHbIX MPEAMETOB.
ToxaecTBeHHBIE IPe00pa3oBaHNS

o CB0OOIHO omnepupoBaTh MOHATHSIMHU CTENEHU C LEIbIM U JAPOOHBIM
NIOKa3aTeJeM;

o BBITMOJHATH JOKA3aTeIbCTBO CBOMCTB CTEMEHU C LIEJIBIMU U JIPOOHBIMU
MOKa3aTeJsIMU;

o ONEepUPOBATh MOHATUSMU «OJHOUICH», «MHOTOUYJIEH», «MHOTOYIEH C
OJIHOM TEPEeMEHHOW», «MHOTOUYIEH C HECKOJbKUMHU TEpPeMEHHBIMUY», KO3 duim-
€HThl MHOTOWJICHA, «CTaHJApTHas 3alKUChb MHOTOWIEHA», CTENEHb OJHOYJICHA U
MHOTOYJICHA;

o CBOOOJTHO BJIAJIETh MPUEMaMH MPeoOPa30BaHUs LETbIX U IPOOHO-pAIHO-
HaJbHBIX BBIPAKEHUI;

o BBIIIOJIHSATh Pa3ji0KEHUE MHOTOYJIEHOB HA MHOKHUTENIA Pa3HBIMHU CIIOCO-
06amu, ¢ UCTOJIb30BAaHNEM KOMOWHAIIUN Pa3TUYHBIX IPUEMOB;

o UCIIOJIb30BaTh TeopeMy Buera u teopemy, oOpatHyio Teopeme Buera,
JUISl IOMCKA KOPHEW KBAaJpaTHOrO TPEXWIEHA U ISl PEIICHUs 3aJad, B TOM YHUCIIe
3a/1a4 ¢ MapaMeTpaMu Ha OCHOBE KBaJPATHOTO TPEXUJICHA;

° BBITIOJIHATH JIeJICHHE MHOTOWICHA Ha MHOT'OYJICH C OCTATKOM;
° JIOKa3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEW U KOPHEW CTEINEHU N;

° BBITIOJIHSITh TIpeoOpa3oBaHusl BBIPAKEHUM, COAEPKAIIMX KBaJpaTHBIC
KOpHH, KOPHU CTEICHU N;

° CBOOOJIHO ONEPUPOBATh TOHSATHUIMH «TOXKIECTBO», «TOXKIECTBO Ha
MHOECTBE», «TOXKJIECTBEHHOE ITPeoOpa3oBaHUCy;

° BBITIOJTHSITH Pa3INdHbIC MPEOOPa30BaHUA BBIPAXKEHUN, COACPIKAIINX MO-

JYJIN. ("’lﬁ)‘ =z

B noBce1HeBHOM KU3HU U NIPH U3YUYEHUH JAPYTUX NPEeIMETOB:

o BBITIONHSTH MPE0Opa30BaHUs U NEUCTBUS C OYKBEHHBIMU BBIPAKECHUSIMU,
YHUCIIOBBIE KOY(PPUITUESHTHI KOTOPBIX 3aMMCAaHbl B CTAHIAPTHOM BUJIE;

o BBITIONHATH TTPeo0pa30BaHUs PAIMOHAIBHBIX BBIPAKCHHUN MPU PEIICHUN
3a/1a4 IPyrux y4eOHbIX MIPEAMETOB;

o BBITIOJIHSITh MPOBEPKY MPABAONOA00Ms PU3UUECKUX U XUMUYECKUX (op-
MYJ Ha OCHOBE CPaBHEHHUS Pa3MEPHOCTEN U BaJICHTHOCTEMN.

YpaBHeHUA 1 HEPABEHCTBA
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o CB00OOIHO OmnepupoBaTh MOHATUSMU: YpaBHEHHE, HEPABEHCTBO, PABHO-
CUWIbHBIE YPAaBHEHHSI U HEPABEHCTBA, YPAaBHEHHE, SBIIAIOIIEECS CIEACTBUEM JIpY-
roro ypaBHEHUs, YpaBHEHUs, PaBHOCUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE Mpe-
o0Opa3oBaHus ypaBHEHUMH;

o pelaTh pa3Hble BUJbI YPAaBHEHHM W HEPABEHCTB U UX CHUCTEM, B TOM
YHUCJie HEKOTOphIe ypaBHEHUs 3 U 4 cTerneHel, TpoOHO-palliOHaIbHbIE U UPPALHO-
HaJIbHBIC;

° 3HaTh TeopeMy Buera 11 ypaBHEHUN CTEIICHU BBILIE BTOPOU;

o IIOHUMAaTh CMBICII TEOPEM O PAaBHOCUJIIBHBIX M HEPAaBHOCWIBHBIX
npeoOpa3oBaHUsX YPABHEHUN U YMETh UX JI0Ka3bIBATh;

o BJIaJICTh Pa3HBIMU METOJAMHU PEILICHUs YPAaBHEHUN, HEPABEHCTB U UX CHU-
CTeM, YMETbh BHIOMPATh METOJ pelIeHus: 1 000CHOBBIBATH CBOM BBHIOOD;

o VICIIOJIb30BaTh METOJ HMHTEPBAJIOB Ul PELICHUS HEPABEHCTB, B TOM

YUCJIIC IIpO6HO-paL[I/IOHaJIBHBIX 1 BKIIIOYAKOIIHNX B ceOst HPPATUOHAJIBHBIC BbIPAXKC-
HUA,

b

o pemaTte anreOpanyeckue YpaBHEHHUST U HEPABEHCTBA M HMX CHUCTEMBI C
napaMeTpaMu anreOpandeckuM U rpauuecKuM METOJIaMU;

o BJIQJIETh Pa3HBIMU METOJIaMH JOKa3aTeJIbCTBA HEPABEHCTB;

o pelliaTh ypaBHEHUS B IIEJIbIX YUCIIAX;

o U300pakaTh MHOXECTBAa Ha IUIOCKOCTH, 3aJlaBaeéMble YpaBHEHUSIMU,

HEPABEHCTBAMU U UX CUCTEMAaMH.
B noBceqHeBHO KNU3HM M NIPH U3yYeHHUH APYTUX NPeIMeTOB:

o COCTaBJISITh M pelIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IPU pellIe-
HUU 3a]1a4 IPYTUX YYEOHBIX MPEIMETOB;
o BBITIOJHATh OIEHKY MPaBAONOI00Ms PE3ydbTaTOB, MOJIYy4YaeMbIX MPHU

PEILLICHUHN PAa3JIMYHBIX YPAaBHEHHM, HEPABEHCTB U UX CUCTEM IIPU PELICHHUM 3a7ay
JIPYTUX y4eOHBIX MPEIMETOB;

o COCTaBJISITh M pELIaTh YPAaBHEHHS M HEPABEHCTBA C NapaMeTpaMU MpPHU
pENICHUH 337249 IPYTUX YUeOHBIX MPEAMETOB;
o COCTaBJISITh YPaBHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOIINE

pEANbHYIO CUTYAIMIO WM MPUKIAIHYIO 3a7ady, HHTEPIPETHPOBATH MOJIyYCHHBIC
PE3YNIbTATHI.

DyHKUUA

o CBOOOMHO OmMEpUpPOBaTh MOHATUSMU: 3aBHCHUMOCTb, (YHKIIMOHAIbHAS
3aBUCUMOCTbH, 3aBUCHMAsi M HE3aBUCUMas MEepeMEHHbIe, (PYHKIUS, CITOCOOBI 3a/a-
HUSl QYHKIMH, apTyMEHT U 3HA4YCHHE (PYHKIIUHU, 00JACTh OTMpENeICHUS U MHOXeE-
CTBO 3HaueHUs QYHKIUHU, HYIH (YHKIIUHA, TTPOMEKYTKH 3HAKOTIOCTOSTHCTBA, MOHO-
TOHHOCTh ()YHKITUHU, HAUOOJIbIIIee W HAMMEHBIIIEE 3HAYCHUS, Y€ THOCTH/HEUETHOCTh
GbyHKIMU, IEPUOTNIHOCTh QYHKINUU, TpaduK (YHKIIUH, BEPTUKAIbHAS, TOPU30H-
TaJbHAs,, HAKJIOHHAS aCUMIMTOTHI; TpauK 3aBUCUMOCTH, HE SBJISIOMEHCS (yHK-
Lue,

o cTpouth rpadukud GYHKUIUNA: TUHEWHOU, KBaIpaTUYHOM, IPOOHO-IIMHEN-
HOM, CTENIEHHOH MpH pa3HbIX 3HAYCHUSX IT0Ka3aTeNs CTeNeHu, Y =|X|;
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. HCIIOJb30BaTh MpeoOpasoBanus rpaduka ¢yukuun y=f(X) s
nocTpoeHus rpadpukoB GyHKIui y =af (kx+b)+c;

o aHAJIM3UPOBATH CBOMCTBA (PYHKIMU M BUJA rpauka B 3aBUCUMOCTH OT
napaMeTpoB;
o CBOOOJHO ONEPUPOBATH MOHATUSIMH: MOCIEAOBATENLHOCTh, OIPAHUYEH-

Hasl TMOCJEeA0BaTEIbHOCTh, MOHOTOHHO BoO3pacTaromias (yObIBarolias) mocjieaoBa-
TEJILHOCTbD, TPEJIeN TOCIEeI0BATEIbHOCTH, apu(MeTndecKkasi Mporpeccus, reoMeT-
pHUYecKasi Mporpeccusi, XapaKTepUCTUIECKOE CBOWCTBO apu(pMETHIECKON (reoMeT-
PUYECKOI) MPOrpeccuu;

L4 HUCIIOJIB30BAaTh MCTO/ MaTeMaTU4eCKOM WHAYKIWHW OJIA BBIBOJA q)OpMyJI,
A0Ka3aTCJIbCTBA PaBCHCTB M HCPABCHCTB, pCIICHUA 3a1a4 Ha JCJIUMOCTD,

L4 HCCJICAOBATH ITOCIACAOBATCIIBHOCTHU, 3aIaHHBIC PCKYPPCHTHO,

L4 peuiaTb KOM6I/IHI/IpOBaHHBIC 3ala4M Ha apI/I(I)MeTI/I‘ICCKYIO U recoOMCTpHUYIC-

CKYIO IIPOIPECCUMU.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

o KOHCTPYUPOBAaTh M HCCIIEN0BaTh (DYHKIIMH, COOTBETCTBYIOIIUE peajib-
HBIM IIPOLIECCAM M SIBJIEHUSIM, HUHTEPIIPETUPOBAThH MOJYyYEHHBIE PE3YJIbTAThHI B CO-
OTBETCTBHUU CO CIENU(PHUKOIN HCCIIeyeMOro mpolecca Wil siBJICHUS;

o UCIIOJIb30BaTh TpaduKU 3aBUCUMOCTEH JIJIi UCCIENOBAaHUS pEalbHBIX
MIPOLIECCOB U SIBJICHUH;
o KOHCTPYHUPOBATh U UCCJEA0BATh (PYHKIMU MPU PEIICHUH 3a7a4 JAPYTUX

y4eOHBIX IMPEAMETOB, WHTEPIPETUPOBATH IMOJYYCHHBIC PE3yJbTaThl B COOTBET-
CTBHUH CO CIIeU(PUKON yueOHOro mpeMeTa.

CraTucTHKA U TeOpHsl BepPOsITHOCTEl

° CBOOOJIHO ONEpHUPOBATh IMOHATHSAMHU: CTOJIOYATBIC M KPYrOBBIC JIHa-
rpaMMbl, TaOJUIBI TAHHBIX, CpeHee apuMETHIECKOe, MearuaHa, HauOoJbIee 1
HAaUMEHBIIICE 3HAYCHHS BBIOOPKH, pa3Max BBIOOPKH, JHMCICPCHUS W CTaHIAPTHOE
OTKJIOHEHUE, CITyJaiiHas U3BMEHUNBOCTB;

o BbIOMpaTh Hambosee ymoOHBI CHOco0 MpejcTaBiIeHHs WH(OpMaIuy,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJISIM aHaJI13a;

o BBIYUCTISITh YMCIIOBBIE XapaKTEPUCTUKH BBIOOPKH;

o CBOOOJTHO OTEpUPOBAThH MOHATUAMH: (paKTOpHaN yucia, MEePeCTaHOBKH,
COUYETAaHUS U pa3MellleHus1, TpeyroibHuK [lackans;

. CBOOOJTHO OMEPHUPOBATH MOHATHUAMU: CIIYYAWHBIN OMBIT, CTyYalHBIN BbI-

00p, HUCIBITaHHWE, JJIEMEHTAPHOE CIydailHOe COOBITHE (MCXOM), KIACCHYECKOe
OTIpEJICIICHIE BEPOSITHOCTH CIYYaHOTO COOBITHS, OTIEpAIlMU HAJl CTy4YalHBIMU CO-
OBITHUSIMH, OCHOBHBIC KOMOWHATOPHBIE (HOPMYJIBI;

o 3HATH MPUMEPHI CITYIANHBIX BEIMYHUH, U BBIUUCIATh UX CTATUCTHYCCKUE
XapaKTePUCTHUKH;

o UCIIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKU MPU PEIICHUU KOMOWHATOP-
HBIX 33]1a4;

o pemarh 3agaddl  Ha BBIYMCICHHE BEPOSITHOCTH B TOM YHCIE C
HCTOJIb30BaHUEM (HOPMYII.
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B noBcegHeBHOM KU3HU M IIPU M3YYCHHUHU APYITHX NPEIMETOB:

o IPECTaBIATh HHPOPMALIUIO O PEAIbHBIX IPOLIECCaX U ABJICHUIX CIOCO-
OOM, aJIeKBaTHBIM €€ CBOMCTBAaM U LIEJU UCCIIEIOBAHUS;
o aHAJIM3UPOBATh U CPABHUBATH CTATUCTUYECKHE XapPAKTEPUCTHUKU BHIOO-

POK, ITOJIyYEHHBIX B IPOLECCE PELICHUs MPUKIAIHOMN 3a/1au, U3yUYECHHS PEAIBHOTO
ABJICHUS, PEIICHUS 3aJ]a4M U3 APYTUX YUYEOHBIX IPEIMETOB;

° OIICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUNA U SIBICHUM B PazIUYHBIX
CUTYyalUsX.

TexcTOBBIE 3a1a4H

° Pemate mpocThie M CIIOXKHBIE 3a7a4yd, a TAKXKE 3aJ1a4M ITOBBILIEHHOMN
TPYAHOCTH U BBIJEIATh X MATEMAaTUYECKYIO OCHOBY;

° pacno3HaBaTh pa3HbIE BUbI U TUIIBI 33/1a4;

° VCIOJIb30BAaTh Pa3HbIe KPATKUE 3aIMCH KAK MOJEIN TEKCTOB CIIOKHBIX

3a/1a4 M 3a/1a4 TOBBIIMICHHOW CJIOKHOCTU JJIi TIOCTPOEHHUS TMOMCKOBOW CXEMBbI U
pelieHus 3a7a4, BHIOMpaTh ONTHUMAIBHYIO JUIS pacCMaTpUBaeMO B 3aj1a4€ CHUTYya-
MU MOJIEJIb TEKCTa 3a/1a4H;

o pasnuyaTh MOJICNb TEKCTa U MOJICIb PEIICHUS 3aJa4H, KOHCTPYHPOBAThH
K OJTHOW MOJICIIA PEIICHHMS CJIIOXKHBIX 3a]1a4 pa3HbIe MOJCIIA TEKCTa 3a/1a4H;

o 3HAaTh M NMPHMEHATH TPU CIloco0a MOMCKa pemieHus 3aaad (oT Tpedosa-
HUS K YCIIOBHIO M OT YCJIOBUS K TpeOOBaHUIO, KOMOMHUPOBAaHHBIH );

o MO/JICITMPOBATh PACCYKICHHUS TPU TOUCKE PEHICHUS 3a/7ad ¢ TOMOIIBIO
rpad-CXeMbl;

o BBIJICJISITH ATAIBI PEIICHUS 3a/]a4H U COJIEPyKaHUe KaXKJIOTO JTara;

o yMETh BHIOMpaTh ONMTHMAIBHBIA METOJ PEIICHHS 33aJadi U OCO3HABaTh

BBIOOP METO/a, paccMaTpyBaTh Pa3jIMYHbIE METOJIbI, HAXOIUTh Pa3HbIC PEIICHUS
3a71a4¥, €CIIA BO3MOKHO;

o AHAJIU3UPOBATH 3aTPYIHEHUS [IPU PEIICHUHN 3a/1a4;
o BBITIONHATh ~ pa3jM4Hble MpeoOpa3oBaHUs MPEUIOKEHHOW 3a/aud,
KOHCTPYHPOBATh HOBBIE 3a/1a4U U3 JJAHHOM, B TOM YHCIIe 0OpaTHEHIE;

o VHTEPIIPETUPOBATh BBIYMCIIUTEIBHBIE PE3YJbTAaThl B 3aJade, UCCIENO0-
BaTh IIOJIyYCHHOE PEUICHHE 3a/1a4H;

o U3MEHATh YCIOBHUE 3aJlady (KOJWYECTBEHHBIE WM KAueCTBEHHBIC J1aH-
HBIE), UCCIIEIOBATh U3MEHEHHOE MPE0OPa30BaHHOE;

o AHAJIU3UPOBATh BCEBO3MOKHBIC CUTYyallMM B3aMMHOIO PACIIOJOXKEHHS

JIByX OOBEKTOB W HM3MEHEHHE WX XapaKTePUCTUK TPU COBMECTHOM JIBHKCHHH
(CKOpOCTb, BpeMsl, paCCTOSIHUE )IPU PEUICHUM 33J]a4 Ha JIBMXKEHUE JABYX OOBEKTOB
KaK B OJJHOM, TaK U B MPOTHUBOIOJIOKHBIX HAMPABIECHUAX, KOHCTPYUPOBATh HOBBIE
CUTyalluu Ha OCHOBE M3MEHEHHUS YCIOBUM 3a/1auu MPU ABUKEHUHU T10 PEKE;

L4 HCCJICAOBATb BCCBO3MOKHBIC CUTyalllHd IIPHU PCIOCHHUMA 3aJla4 Ha ABUKC-
HHC 110 PCKC, paCCMATPHUBATh PA3HBIC CUCTCMbI OTCUCTA,

L peuiaTtb p33H006p213HBIe 3aJa4n «Ha 4aCTHu»,

L4 peuiaTtb U 00OCHOBBIBATH CBOE PCUICHUC 3aaa4 (BBII[CHﬂTB MaTeMaTu4dc-

CKYIO0 OCHOBY) Ha HaXOJKJICHHWE YaCTH YKCJIa U YKClia 0 €ro YacTU Ha OCHOBE KOH-
KPETHOTO CMbICJIa APOOH;

34



o OOBSCHATh HMICHTUYHOCTHh 3a7a4 Pa3HBIX THUIIOB, CBSI3BIBAOIINX TPHU
BEJIMYHMHBI (Ha paboTy, Ha TOKYIKH, Ha JBW)KCHHE), BBIACIATh dTU BEIUYHHBI U
OTHONICHUS MEXIY HUMH, MMPUMEHATh MX MPH PEIICHUH 3a1ad, KOHCTPYHPOBAThH
cOOCTBEHHBIE 3a]1a4 YKa3aHHBIX THUTIOB;

o BJIaJICTh OCHOBHBIMU METOJaMU PEIICHUS 3a]1a4 Ha CMECH, CILIaBbI, KOH-
IICHTPAIINH, UCIIOTh30BaTh UX B HOBBIX CHTYAIIMAX IO OTHOIICHUIO K U3YYCHHBIM B
npoiiecce o0ydeHus;

o pemarh 3a7a4d Ha TPOICHTHI, B TOM YHCIE, CJIOXKHBIC TPOICHTHI C
000CHOBaHHMEM, UCIIONB3YS Pa3HbIC CIIOCOOHI;

o periaTh JJOTHYECKHUE 3a]]a4l Pa3HbIMH CIIOCO0aMU, B TOM YHCIIC, C IBYMS
0JIOKaMH | ¢ TpeMs OJIOKAaMH JIAHHBIX C TIOMOIIIbIO TaOJIHIT;

o pemarh 3aja4M Mo KOMOWHATOPHUKE U TEOPUU BEPOSITHOCTEH HA OCHOBE
UCIIOJIb30BaHMS U3YYCHHBIX METOJIOB M1 0OOCHOBBIBATH PEIIICHUE;

o peraTh HECIIOXKHBIE 3a]1a4H TI0 MaTEeMaTHYeCKOW CTaTUCTUKE;

o OBJIAJICTh OCHOBHBIMH METOJaMHU  PEIICHUS CHOKETHBIX  3aJ1au:

apugmeTnyecKkui, anredOpandeckuii, mepedbop BapHaHTOB, T€OMETPUUYECKHI, Tpa-
(duyeckuil, TPUMEHSITh UX B HOBBIX 110 CPABHEHUIO C U3YYEHHBIMHU CUTYaIUSX.

B noBcegHEeBHOM »KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

o KOHCTPYUPOBAaTh HOBBIE JIJIsl JAHHOM 3aJa4yM 3aJa4yHble CUTYallUH C y4e-
TOM pEabHBIX XaPAaKTEPUCTUK, B YACTHOCTH, IIPH PELICHUU 3a]a4 Ha KOHLIEHTpa-
LMY, YYUTHIBATh IUIOTHOCTh BELIECTBA; PEIIATh U KOHCTPYUPOBATh 3aJa4d Ha OC-
HOBE PAacCCMOTPEHMs PeajbHBbIX CUTYyallUl, B KOTOPHIX HE TpeOYyeTCsl TOUHBII BbI-
YUCJIUTEIIBHBIN pe3yJbTarT;

o pemaTh 3a7a4d Ha JBUKEHHE IO PEKE, paccMaTpuBasi pa3Hble CUCTEMBI
OTCUETa;

o KOHCTPYHPOBATh 3a/1auHble CUTYyaI[UH, TPUOIMKEHHbIE K PealbHOMN el -
CTBUTEJIHOCTH.

HUcropust MaTeMaTUKHU

o [ToHnMaTh MaTeMaTUKy KaK CTPOr0 OPraHM30BAHHYIO CUCTEMY HaY4YHBIX

3HAHUM, B YaCTHOCTU BJIAJETh MPEJCTABICHUIMHU 00 aKCHOMAaTHYE€CKOM MOCTpOe-
HUMW TEOMETPUHU U IEPBUYHBIMU MPEICTABICHUSMU O HEEBKIIUIOBBIX TEOMETPUSAX;
° paccMaTpuBaTh MaTEeMaTHUKy B KOHTEKCTE€ UCTOPUM PA3BUTHS LIMBUIIN3A-
MU ¥ UCTOPUU PA3BUTHS HAYKH, IOHUMATh POJIb MATEMAaTUKH B pa3BuThu Poccuu.
MeToabl MaTEMATHKH

° BrnaaeTts 3HaHMSAMH O pa3IUUYHBIX METOJaX OOOCHOBAHUS U OMPOBEPIKE-
HUSI MATEMATUYECKUX YTBEPKACHUN U CAMOCTOSITEIILHO PUMEHSITh UX;

° BJIAJIETh HABbIKAMM aHaJIW3a YCJIOBHUS 33Jla4l U OMPEICIICHUS TTOIXOS-
IIUX JUISI PEIISHUs 3a/1a4 U3YYEHHBIX METOJI0B MJIM X KOMOWHAIIWH;

° XapaKTepHU30BaATh MPOU3BEICHUS MCKYCCTBA C YYETOM MaTEMaTHYECKUX
3aKOHOMEPHOCTEUN B MPUPOJIE, UCMOJIB30BATh MATEMATUYECKUE 3aKOHOMEPHOCTH B
CaMOCTOATEIILHOM TBOPYECTBE.

Coaepkanye v4eOHOro nmpeamMera.
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APUDPMETHKA.
PanmonanbHble yKca. Paciimpenne MHOKECTBA HATYPAIbHBIX YHCEN JO MHOXKE-
CTBA ILEJBbIX, MHOXECTBA LIEJIBIX YHCENI JI0 MHOXKECTBA pAllMOHAJbHBIX. Panmo-
HAJIBHOC YMCJIO KaK OTHONIEHWEM/N, TIe M — Ielioe YMciio, N — HaTypajabHOE.
CreneHsp ¢ HEIbIM TOKA3aTENEM.
JeiicrBuTenbHble Yyucaa. KBanpatuelii kKopeHb u3 yucina. KopeHs Tperbeil cre-
neHu. 3anuch KOpHEH ¢ TMOMOIIBIO CTENEHU ¢ APOOHBIM Moka3areneM.lloHsTue o
KOpHE N-oif cTeneHu u3 uucia. HaxoxaeHue npuOIMKEHHOTO0 3HAUYCHUS KOPHS C
MOMOUIBIO KAIBKYJIATOPA.
T[TonsTHE 00 MPPALMOHATBLHOM YKcIie. MppaloHaabHOCTh YHCIa /2 1
HECOU3MEPUMOCTh CTOPOHBI U JUATOHAIIM KBajpata. JlecsTHuHbIe MPUOTHKEHUS
UppalMOHAIBHBIX YUCET.

MHOK€eCTBO JEUCTBUTEIILHBIX YUCEN; MPEICTABICHUE NCHCTBUTEIBHBIX YUCE
OECKOHEUHBIMU JECATUYHBIMU Ipo0siMu. CpaBHEHUE EUCTBUTEIBHBIX YHCET,
apudMeTHIECKHE ISUCTBUS HAJl HUMHU.

Oranbl pa3BUTUS NPEACTABICHUIN O YHCIIE.

Koopaunatnas npsmasi. U3o0paxkeHre ynuces ToOUYKaMu KOOPJUHATHON Tpsi-
MoOH. YUncnoBble IPOMEKYTKHU.

N3mepennsi, npudanKeHnsl, OleHKH. PazMepbl 00bEKTOB OKPY KAIOIIEro HaC
Mupa (0T dJIEMEHTApHBIX YacTHIl 0 BceneHHoit), JUTeIbHOCTh MPOIIECCOB B
OKpY’KaroueM MHpe. BrierieHre MHOXKUTENS — CTENIEHU JECATH B 3alMCH YHCIA.

[TpubnuxxeHHOE 3HAUEHUE BEIMUUHBI, TOYHOCTH NMpuOmmkenus. [Ipukunka u

OLICHKA PE3yJIbTaTOB BBIUUCIICHHI.

AJITEBPA.
AJiredpanyveckue BbIpaxeHUusl. byKBeHHbIE BbIpaKeHUs (BBIPAKEHUS C IEPEMEH-
HeIMH). YucnoBoe 3HaueHne OyKBEHHOTO BhIpakeHHsl. JlomycTuMbIe 3HAUYCHUS T1e-
PEMEHHBIX, BXOSIIMX B alreOpanyeckue BbIpakeHus. [loacTaHOBKa BhIpaKEHUMN
BMecTO mnepeMeHHbIX. [IpeoOpazoBanusi OYKBEHHBIX BBIPAKEHHM Ha OCHOBE
CBOMCTB apu(METHUYECCKUX JICUCTBUN. PaBeHCTBO OYKBEHHBIX BhIpaxkeHUM. Toxe-
CTBO, I0KA3aTeJIbCTBO TOK/IECTB.
CreneHp ¢ HarypajibHBIM I[OKa3aTeneM M ee cBokcTBa. OJHOWIEHBI WU MHOTO-
yiieHbl. CTENeHb MHorouwieHa.CJIoKeHue, BBIYMTAHMUE, YMHOKECHUE
MHOTOWIEHOB.DOPMYJIbl COKPAIEHHOTO YMHOXEHHMS: KBaJApaT CYMMbI U KBaJpaT
pPa3HOCTH, KyO CyMMBI U KyO pazHocTu.DopMylnia pasHOCTH KBaJpaToB, (popmyrna
CyMMbl KyOOB M pa3HOCTH KyOoB. IIpeoOpasoBanue 1eI0TO BBIPDRKCHHUS B
MHOTOWIEeH. Pa3noxeHne MHOTOYIEHOB Ha MHOXHWTEIW. MHOTOWIEHBl C OJHOU
nepemeHHor. Kopenbp MHoOrowiena.KBajgpatHelii TpexuiieH. BbplaeneHue moiaHoro
KBaJpaTa B KBaJgpaTHOM TpexuieHe.Teopema Buera. PasnoxkeHue KBaapaTHOro
TPEXWICHA HA JINHEHHBIE MHOXKHUTEIN.

AnrebGpandeckast 1po0b. OCHOBHOE CBOWCTBO anrebpanyeckoi npobu. Cio-
JKeHHE, BEIYMTAHUE, YMHOXXEHHUE, JIeJIeHNe anreopandeckux apooei. CokpaleHue
npobeii. CTerneHs ¢ 1eJIbIM IMoKa3aTeJIeM M €eCBOMCTBA.

PanrionanbHbie BhIpaKEHUS M UX IPEOOpa30BaHMUSL.
KBanpaTtusie kopuu. CBolicTBa apumeTHyeCcKUX KBaAPATHBIX KOPHEW W UX MpHU-
MEHEHHE K MPeoOpa30BaHUI0 YUCIOBBIX BHIPAXKEHUN U BHIYUCICHUSIM.
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YpaBHeHusi. YpaBHeHue ¢ ofgHOM nepemeHHOM. Kopenws ypaBHeHus. CBOMCTBa
YHUCJIOBBIX PABEHCTB. PABHOCWIIBHOCTH YPaBHECHUM.

Jluneiinoe ypaBHeHue. KBaapaTtHoe ypaBHeHHE: ¢opmylsia KOpHEH KBaJpaTHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHEHUN, CBOISIIMXCS K JIMHEMHBIM U
KBaJpaTHbIM. [IpuMepsl penieHns: ypaBHEHH BBICIINX CTEIIEHEW; METOIbI 3aMEHbI
NEPEMEHHOM, PA3J0KEHUS Ha MHOXHUTENH. PemieHue ApoOHO-pallMOHATIBHBIX
YPaBHEHUM.

VYpaBHeHUE C IByMs IEPEMEHHBIMU; PEUICHUE YPABHEHHS C ABYMS MEPEMEH-
HbIMH. JIMHEWHOE ypaBHEHHME C IBYMs NEPEMEHHBIMU. [IpumMepsl peuieHus ypas-
HEHMI B LIEJIBIX YUCTIAX.

Cucrema ypaBHEHUW C JBYMSI MEPEMEHHBIMHU; PEIIEHUE CUCTEMBI. PaBHO-
CUJIBHOCTh cucTeM. Cuctema JIByX JUHEUHBIX YPaBHEHUU C ABYMS MEPEMEHHBIMU;
pelIeHre MOJACTAHOBKOM U anreOpandyecKuM CIIOXKEHUEM. YpaBHEHHUE C HECKOJIb-
KUMU TEepEeMEHHBIMU. [IpuMepbl pelieHusi CUCTEM HEJIMHEWHBIX YpPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

[Tepexon oT cinoBecHON (HOPMYIHPOBKH COOTHOIICHUN MEXy BETMYMHAMU K
anredpanueckoi. Pemenue TeKCTOBBIX 3a/1ay alnredpandyeckuM CrocoOoM.
JlekapToBbI KOOPJAMHATHI Ha TIJIOCKOCTH; KOOPJAUHATHI Touku. KoopinuHaTtel cepe-
IWHbI 0Tpe3ka. DopMysia pacCTOSIHUS MEXKY ABYMSI TOUKAMU TJIOCKOCTH. Y paB-
HEHUE OKPYKHOCTH C LIEGHTPOM B Hauaje KOOPJAUHAT U & 000U 3a0aHHOL MOoUKe.

['paduueckas mHTEepnperanys ypaBHEHUS C JBYMs NepeMeHHBIMH. ['padux
JUHEHHOro0 ypaBHEHHS C JIByMsI NEPEMEHHBIMH; YIJIOBOM KOA(D(PUIIMEHT MPsSMOii;
yCIIOBUE MapauIeIbHOCTH MPSMBIX. ['paduku mpoCTeUINX HEIMHEHHBIX ypaBHE-
Hull: mapabona, runepOosia, OKpPY>KHOCTh. ['paduueckas MHTEpPIpPETAIUS CUCTEM
YpaBHEHUM C IByMsI IEPEMEHHBIMH.

HepaBencrBa.YucioBbie HEpAaBEHCTBA U UX CBOMCTBA.
HepagenctBo ¢ oiHOM niepemenHoM. Pentenue HepaBeHCcTBA. PABHOCUIIBHOCTD HE-
paBeHCTB. JInHEHbIe HEPABEHCTBA C OAHOW nepeMeHHoM. KBajpaTHbie HEpaBeH-
ctBa. CuCTEeMBl HEPABEHCTB C OJHOM nepeMeHHo#. [IpuMeps! pemenus ApooHo-
JTMHEHHBIX HEpaBEHCTB. J[0Ka3aTENbCTBO YHUCIOBBIX U AJITeOpandecKuxX Hepa-
BEHCTB.

OYHKIUMN.
OcHOBHBbIe MOHSATHS. 3aBUCUMOCTH MeXAy BenuunHamu. [loHsTHe (QyHKIUU.
OO6mactp ompeneraeHUss ¥ MHOXKECTBO 3HaueHWW ¢GyHkuuu. CrocoObl 3amaHus
¢yakiuu. [paduk  dynkmuu. CsoiicTBa GyHKIMA, WX OTOOpaKCHHE Ha
rpaduke(Bo3pacTaHne W yObIBaHWE (GYHKIHNHM, HaWOONbIIee W HAMMEHBIIEE
3HaueHus (QyHKOWHM, HyIH (QYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA). UTeHwme
rpadukoB pynkimii. [Ipumeps! rpadKoB 3aBUCUMOCTEH, OTPAKAIOIIUX PeabHbIC
IIPOLIECCHI.
YucnoBble pyHknuu. OyHKIIUM, OMUCHIBAIOIINE TPSIMYI0 U OOpaTHYIO IPOIOp-
[MOHAJILHYIO 3aBUCUMOCTH, UX rpaduku u cBorcTBa. Jluneiinas Qynkuus, ee rpa-
buK U cBoiicTBa.reoMeTpuyeckuii cmbica ko3 duimenton. ['mnepobona. Ksagpa-
TiyHas QyHkuus, ee rpaduk u cpoiictBa. I[lapadona. KoopauHaTel BEpIIMHBI Na-
pabombl, ock cuMMeTpuu. Cmenennvie OyHKYuY ¢ HAMYPAIbHLIM NOKA3ZAMENEM, UX
epaghuku u ceovicmsa. I'paduku GyHKIUN: KOPEHb KBaJpaTHBIN, KOpEeHb KyOuue-
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CKUid, Moaynb. Mcnonp3oBanue rpaukoB (PyHKUMM [ pelIeHUs YpaBHEHHH U
CUCTEM.

[Tpumepsb! rpaduueckux 3aBUCUMOCTEH, OTpakalolUX peajibHbIe MPOIIECCHI:
KoJjeOaHue, MoKazaTeabHbl pocT. Yucnosvle ¢hynkyuu, onucvieaowue s3mu npo-
yeccwl. llapannenvHulil nepeHoc 2pagukos 8001b oceli KOOPOUHAM U CUMMEMPUsl
OMHOCUMENLHO OCEel.

YucaoBble mnociaeaoBaTebHOCTH. [loHSATHE YMCIIOBOW MOCIEIOBATENBHO-
CTU. 3aJlaHh€ TOCIe0BATEIBHOCTH PEKYPPEHTHBIM CIIOCOOOM U popmysioit N —
yieHa. Apudmernueckas W reomerpuyeckas mnporpeccur. Dopmyibl 00IIEro
yieHa apu@MeTHuecKo M TeOMETPUYECKOM MPOTrpeccHii, CyMMbl MEPBBIX HE-
CKOJIbKMX 4ICHOB apu(METHUYECKONW U reoMeTpuueckoil mporpeccuid. M3obpaxe-
HUE YICHOB apu(METHYECKON M reOMETPUUYECKONW MPOrpeccuii TOUKaMu KOOPI-
HAaTHOW MJIOCKOCTU. JINHEHHBIN U SKCHOHEHIIMATBHBINA POCT.CI0KHBIE TPOLECHTHI.

BEPOATHOCTDb U CTATUCTHUKA

OnucareabHasi craTucTuka. [IpencrapieHue JaHHBIX B BUAC TaOJIHII, JUATPAMM,
rpadukoB. CiyuyaliHas U3MEHUUBOCTh. CTAaTUCTUYECKUE XapaKTEPUCTUKH Habopa
JTAaHHBIX: cpeaHee apudmeTnueckoe, MeaMana, HauboJIbIlIee U HaUMEHBIIIEe 3HAYE-
Hus, pasmax. [IpeacrtaBienue o BHIOOpOUHOM uccliienoBannu.CpeHue pesynbTa-
TOB U3MepeHuil. [loHsTHE O CTATUCTUYECKOM BBIBOJIE HA OCHOBE BHIOOPKH.
Cayuaiinble cOObITHSI U BepOSATHOCTh.IloHATHE W TpUMephI cydalHBIX COOBI-
tuii.[loHATHE O CIIy4ailHOM OIBITE M CIAy4aliHOM cOOBITHH. YacToTa CiaydaifHOTO
coObITus. CTaTUCTUYECKUM MOIX0]] K MOHSATHIO BEpOSTHOCTH. BeposiTHOCTH mpo-
TUBOTIOJIOXKHBIX COOBbITHH. HezaBucumble cOOBITHSA. YMHOXKEHHE BEPOSATHOCTEH.
JlocToBEepHBIC W HEBO3MOXKHBIC COOBITH. PaBHOBO3MOXXHOCTH COOBITHH, MOJICUET
ux BeposiTHocTH.Kitaccuueckoe onpeeneHue BEPOSTHOCTH.
[IpencraBieHne 0 TeOMETpPUUYECKON BepOATHOCTH.OmnpeaeneHus, J0Ka3aTelbCTBa,
aKCHUOMBI M TEOPEMBI; CIENCTBUA. Heobxooumvle u oOocmamouuvlie YCIOBUSL.
Kontpripumep. [lokazaTeiabCTBO OT MpOoTUBHOTO. [IpsiMast u oOpaTHast TEOPEMBL.

Ilonamue 06 axcuomamuxe U aKCUOMAMUYECKOM NOCMPOEHUU 2e0Mempull.
1 Iamuui nocmynam ekauda u e2o uCmopusi.
Kom0unaropuka. Pemenne koMOMHATOPHBIX 3a/1a4 iepeOopoM BapuaHToB. Kom-
OuHaTOpHOE MpaBuUii0 yMHOKEHUS. [lepecTanoBkY 1 PakTopHar.

JIOTUKA N MHOXECTBA.
TeopeTnko-MHOKeCTBEHHbIE MOHATHSA. MHOXXECTBO, 3JIEMEHT MHOXECTBa. 3a-
JAHHE MHOYKECTB NEPEUYUCICHUEM DJIEMEHTOB, XAPAKTEPUCTUYECKUM CBOKCTBOM.
CranmapTHble 0003HAYCHUS YHCIIOBBIX MHOXECTB. IlycTOe MHOXECTBO M €ro 000-
3HaueHue. llonmHoxkecTBO. OObEAMHEHNE U TEPECEUCHHE MHOMKECTB, Pa3HOCTh
MHOKECTB.

NnarocTpativst OTHOLIEHUH MEXKy MHOXKECTBAMM C MOMOIIBIO JUarpaMm Jijepa-
Benna.

yieMeHThI JOTUKH. [[oHSITHE O PaBHOCUIIBHOCTH, CIIEIOBAaHUH, YIOTpeodIie-
HHE JIOTUYECKUX CBSI30K €CJH..., TO..., B TOM U TOJBKO B TOM CJIy4ae, JIOTHYECKUE
CBSI3KU U, WIIH.
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MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHU
(copep:xanue pa3aeia BBOAMTCH 110 Mepe M3YYeHHs IPYruX BOIPOCOB)
HcTtopus GpopmMupoBaHus NOHITHS YKCIA: HATypaJbHbIE YKCTa, IPOOH,
HEJIOCTATOYHOCTh PALIMOHAIBHBIX YUCEN 11 TEOMETPUUYECKUX H3MEPEHN,
uppaluroHaibHble yucia. CTapuHHbIE CUCTEMBI 3anucy uncen. Jpodu B BaBumone,
Erunre, Pume. OTKpbITHE AECATUUHBIX IpoOei. CTapuHHBIE CUCTEMBI MEP.
Jecsatuunble ApoOu U MeTpuyeckas cucrema mep. [losiBnenue orpunaTenbHbIX
yucen ¥ HyJs.. JI. Maraunkwii. JI. Ditnep.
3apoxaeHue anreopsl B Hellpax apupmMeTuku. An-Xopesmu. Poxienue

OykBeHHoM cumBoukd. [1. depma, @. Buer, P. [lekapt. Uctopus Bompoca o
HaX0XACHUH GOpMYI KOpHEH anredpandyeckux ypaBHEHU, Hepa3peluMocThb B
paaukanax ypaBHeHUil crenenu, 6onblieit yetbipex. H. Tapranss, k. Kapnano,
H.X. AGens, O. I'anya.
N306peTenre MeToza KOOpAUHAT, MTO3BOJISIONIETO MEPEBOIUTH T€OMETPUUECKUE
00BeKThI Ha s13bIK anreOpsl. P. lexapt u I1. ®epma. [IpumMepsl pa3nuyHbIX cUcTEM
KOOpJIHMHAT Ha TJIOCKOCTH.
3amaua Jleonapno Iuzanckoro (OGuboHauun) o kponukax, yucia Gubonauuu. 3a-
Jaya o IIaXMaTHOM JOCKE.
HcToku Teoprun BEpOSITHOCTEN: CTPAXOBOE €10, a3apTHbIE Urpsel. I1. ®epma u b.
[Tackans. S. bepuymu. A.H. Konmoropos.

TemaTnKka KOHTPOJIbHBIX PadoT

7 KkJj1acc
Kontponbnas padota Nel «BreipaxeHus».
KonTtponbshas pabora Ne2 «YpaBHeHUS C OJTHON EPEMEHHON».
Kontponbshas padora Ne3 «DyHKIIUN».
Kontponshas pabora Ned «CrerneHb ¢ HaTypalbHBIM MOKa3aTeIeM».
Kontponbsnas padora Ne5 « MHOTOUIEHBI.
Kontponsnas padora Ne6 «I[IponsBeseHue MHOTOUIICHOBY.
Kontponbshas padora Ne7 «DopMyIibl COKPAIIEHHOTO YMHOKCHHSI.
KonTtponbshas padora Ne8 «IIpeobpa3zoBaHue 1ETBIX BEIPAKESHUN.
Kontponbsnas pabora Ne 9 «CucteMbl TMHEHHBIX YPaBHEHUN .
NroroBas kKoHTposIbHAs paboTa.

8 kiace
KonrtponbsHas padora Ne 1 mo teme: «CiokeHHe W BBIYUTAHHE ajreOpamyuecKuX
Tpo0eii»;

KontponbsHas padota Ne 2 o teme:
Kontponsnas padota Ne 3 o teme:
KontponsHas padota Ne 4 o Teme:
KontponsHas pabota Ne 5 o teme:
Kontponbsnas padota Ne 6 o teme:
Kontponbhnas padota Ne 7 o teme:
Kontponbsnas padota Ne 8 o teme:

NroroBas koHTposibHAsA paboTa.

«PanmoHanbHbIe BBIpaXKEHUS.
«CBoOICTBa KBaJAPaTHOTO KOPHS.
«DYHKIMH y = kXU Y = Jx».
«KBagpaTHble ypaBHEHUS».
«HepaBeHctBay.

«Cmenenw ¢ yenviM nokasameuaem».

«InemeHmol CMmamucCmuKu».

9 kiacc
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KontponeHas pabGora Ne 1 mno teme: «KBagparueiii TtpexuneH. ['paduxk
KBaIPaTUYHOU (DYHKIIUN».

KontponbsHas padorta Ne 2 o reme: «Crenennas pynkuus. Kopenb N-it crenenu».
Kontponwsnas pabora Ne 3 mo Teme: «YpaBHEHUS U HEPABEHCTBA C OJIHOM
IIEPEMEHHOM .

Kontponbsnas padora Ne 4 o teme: «YpaBHEHHUsI C IByMsI IEPEMEHHBIMU».
KonTtponsnas padora Ne 5 o reme: «HepaBeHcTBa, CUCTEMBI HEPABEHCTBY.

Kontponwnas pabora Ne 6 mo Teme: «Apughmemuueckas u ceomempuueckas
npozpeccuu».

KontponbHas pa6ota Ne 7 o Teme: « DeMeHThl KOMOMHATOPUKH.

Kontponbshas pabora Ne 8 o teme: «neMeHThI TEOPUU BEPOSTHOCTEM ».
WroroBas koHTposibHast pabota Nel, No2.

TemaTnka NpoeKTHBIX padoT

o UcTtopus popmupoBaHus NOHITHS YKCIa: HATypajIbHbIE YUCIa
o Uctopus popmupoBaHus NOHATHS YUCha: IpOOU
o Uctopus  QopMupoBaHus TMOHATUS  YHUCHA: HEJIOCTATOYHOCTh

palMOHATBHBIX YUCEN ISl FEOMETPUUECKUX U3MEPEHUM

UcTtopus popmMupoBaHus TOHITHS YKCIA: UPPALIMOHATBHBIE YHCTIA.
CrapuHHBIE CHCTEMBI 3aMUCH YHCEIL.

Hpo6u B BaBunone, Erunte, Pume.

OTKpBITHE ECATUYHBIX APOOEH.

CrapuHHBIE CUCTEMBI MED.

HecsTuunble ApoOU U METpUYECKas CUCTEMa Mep.

[TosiBiieHNE OTPULIATENIBHBIX YUCEN U HYJIA.

JI. Maraunuxkui.

JI. Ditnep.

[TonsiTue 00 akCHOMAaTHKE M AKCHOMATHYECKOM TIOCTPOCHUH TEOMETPHUH.
[IaTb1ii mocTynaT IBKIUAA U €r0 UCTOPUS

3apoxnenue anreOpsl B Helpax apupMETUKH.

An-Xope3Mmu.

Poxnenne OykBeHHON CHMBOJIMKH.

[Isep depma

®pancya Buer

Pene [Iexapr

Hctopus Bompoca o HaxoxaeHUu (HopMyn KOpHEH anredpanmdecKux
YPaBHEHUH, HEPA3ZPEIIMMOCTh B paauKanax YpPaBHCHHN  CTENEHHU,
OoJIbIIIEH YeThIpeX

H. Tapranes

JIx. Kapnano

H.X. AGenb

2. 'anmya
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N3o6peTenue

METOOa

KOOpAWHAT, ITO3BOJJIAIOIICT O

rEOMETPUYECKHE 0OBEKTHI Ha SI3bIK alreOpbl
[Tpumepsl pa3IMdHBIX CHCTEM KOOPAWHAT HA IIOCKOCTH
3amaua Jleonapno Iluzanckoro (duboHayuM) O KpoOJUKAX, YHCIIA

MEPEeBOAUTH

duboHauUU
o 3agaya 0 MaxMaTHOU T0CKe
. HcToku Teoprun BEPOSTHOCTEN: CTPAXOBOE JIEJI0, A3aAPTHBIE UT'PHI
o b. [Tackanb
. 5. bepnynnu
o A.H. Konmoropos.
TemaTnuyeckoe NJIAHUPOBAHM E
Auare0pa, 7 kiaacc (136 yacos)
Paznen K0JI- | OcHOBHbBIE BU/IbI IeATeIbHOCTH MaTepuajabHO-
(KoJa-Bo Tembl BO | o0y4yaromuxcs (Ha ypOBHEe YHH- | TEXHHYECKOe
4aCcoB) 4acOB| BepPCAJbHbBIX Y4eOHBIX IeiicTBUI |000py10BaHHe
1. Bripaxenusi. 12 |HaxonuTh 3HaY€HUs YUCIOBBIX BbI- MeToauyecKas
Broipaixe- [IpeoGpazoBanue paXXEHU, a TAaKXe BBIPAXKEHUU CIUTEpATypa,
HHS, BBIPAKECHUII. NEPEMEHHBIMU  TIPU  YKa3aHHBIX MYJbTUMEINA,
TOKJIeCTBA, | YpaBHEHUs ¢ ogHOW | 14 |3HaYeHMSX IIEPEMEHHBIX. MHTEPaKTUBHAs
YPaBHEHHS | IEPEMEHHOM. Hcnonbs30BaTh  3HaKU > <, [nocka.
(26 9) Craructuueckue CUATaTh W COCTABIATH JBOWHBIC
XapaKTEPUCTUKH. HEpaBEHCTBA. BrinonansaTe
npocTelie mpeodpa3oBaHus BbI-
paXEeHH: TPUBOAUTH TOJO0OHBIE
cliaraeMble, pacKpbIBaTh CKOOKH B
CyMME WJIH Pa3HOCTHU BBIPAXKEHUHU.
Pemars ypaBHeHus Buga ax = b
NIPY Pa3IMYHBIX 3HAUCHUSIX a U D, a
TaKK€ HECIIOXHBIE  ypaBHEHUS,
cBojJsuIMeca K HUM. Mcnonb3oBaTh
amnmnapaT ypaBHEHUW ISl pelIeHUs
TEKCTOBBIX 3aJ1ad, HWHTEPIPETUPO-
BaTb pe3yibrar. lcrnonab3oBaTh
IIPOCTEUIIINE CTaTUCTUYECKHUE
XapaKTEepUCTUKHU (cpennee
apudmeTHdeckoe, pasMmax, MOJa,
MeIuaHa) i1 aHaiu3a  psja
JTAHHBIX B HECJIOXKHBIX CUTYaIIMSIX.
2. OyHKIMU U UX 9 |Bbruucnsate 3HaueHus (QyHKIuU, | Metomudeckas
@yHkuu | rpaduk. 3a7JaHHON (OPMYJIOH, COCTaBJIATH |JIUTEPaTypa,
(18 u) JluneitHas QyHKITUS. 9 |Tabmunel 3HaueHuit Qynkmuu. [lo |MyneTuMenua,
rpaduky  GYHKIOMH  HAXOJUTh | MHTEPAKTHBHAS
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3HaueHue (PyHKUUHU 110 U3BECTHOMY
3HAYEHUIO apryMeHTa W peuiarhb
oOpaTHyr0  3ajauy. Crpouts
rpaguku  OpsAMOM  TPONOPLHUO-
HAJIBbHOCTU W JIMHEWHON (QYHKIINH,
ONKCHIBATh CBOMCTBA ATUX (PYHK-
uuii. Ilonumarp, Kak BJIUSET 3HAK
koapurmenrta K Ha
pacIloNO)KEHHE B KOOPAMHATHOMN
IUIOCKOCTU Tpaduka QyHKIUH y =
Kx, Tiae k¥ # 0, KaK 3aBUCHUT OT 3Ha-
YeHHH Kk W D B3aMMHOE pacro-
J0)KeHUe rpa@uKoB ABYX (PYHKIIMIA
BHJa y=kx + b. IHTEpIIpeTHpOBATH
rpauku peasbHbIX 3aBUCUMOCTE,
ONMKCHIBaEMbIX (OPMyJIaMH BUJIA )
=kx, rae k20, y=kx+b.

JOCKa.

3. Ctrennennb
c
HATYpaJib-
HBIM IOKA-
3aTesIeM
(18 9)

CrerneHb U €é
CBOICTBA.
OIHOYJIEHEI.

10

Bpruucnare 3HaYCHUST BBIPAKECHUUN
BUJA 4", TJC @ — TPOU3BOJLHOEC
YHUCJIO, N — HATypaJlbHOE YHCIIO,
YCTHO M TUCBMEHHO, a TaKXe C I0-
MOIIBIO KaJIbKYJISITOpA.
®opMynupoBaTh, 3alUCHIBATH B
cuMBoJInueckord ¢opme u 000c-
HOBBIBaTh CBOICTBa CTENEHH C Ha-
TypajJbHBIM MoKa3aTeseM.
[IpuMeHsATh CBOMCTBA CTEIECHU IS
npeoOpa3oBaHus BBIpA)KEHUH.
BoINonHATh YMHOXKEHUE OJIHOYJIE-
HOB M BO3BEJCHHE OIHOWICHOB B
creneHb. CTpouth rpaduku QyHK-
uii y=x? u y=x3. Pemars rpaduue-
CKM ypaBHeHMs X2 =kx + b, x®=
kx + b, rie x u b — HekoTophIe
qrcia

Metoauueckas
JATEPATYypa,
MYJIbTUMEHA,
MHTEPAKTUBHAS
JI0CKa.

4.Muoro-
YJICHbI
(23 v)

CyMMa u pa3HOCTh
MHOTO4JICHOB.
[Ipoussenenue
OJIHOYJIEHA U MHO-
ro4JieHa.
[Ipoussenenue
MHOT'OYJIEHOB.

11

3anuceiBaTh MHOTOYJIEH B CTaH-
JApTHOM BHUJE, ONpEIeNsiTh CTe-
IEHb MHOrOWIeHa. BbINOIHATH
CIIOKEHUE W BBIYUTAHUE MHOIO-
YJICHOB, YMHOXXEHUE OJTHOWIECHA Ha
MHOTO4JIEH U MHOTOWJIEHA Ha MHO-
rowieH. BBINONHATE pas3nokKeHUE
MHOTOYJIEHOB Ha MHOYKUTENH, HC-
N0JIb3Ysl BBIHECEHHE MHOKUTEINS 32
CKOOKM W cmoco0 TpyNImUpOBKH.
[IpuMeHsTh NEUCTBUSA ¢ MHOTOWIE-
HaMU TpU PELIEHUU pa3HoOoOpas-
HBIX 33734, B YAaCTHOCTH IIPHU pe-

Meroanueckas
JUTEparypa,
MYJIbTUMEUA,
WHTEpPaKTUBHAS
JIOCKa.
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NIEHUW TEKCTOBBIX 33Ja4 C IOMO-
IO YPABHEHUH

S.
Dopmy.ibl
COKpAIIIeH-
HOI'0 YMHO-

KECHUA
(23 v)

KBagpar cymmsl 1
KBaJIpaT pa3HOCTH.

Pa3Hocth kBagpaToB.

CyMMa u pa3HOCTb
KyOOB.
[IpeobpazoBanue
IEJTBIX BBIPXKCHUH.

10

JlokaspiBaTh CIIpaBeIIUBOCTE (hop-
MyJ COKpAIEHHOTO YMHOXXEHUS,
NPUMEHSTh X B MPEOOPa30BAHUAX
IEJIBIX BBIPAKEHUI B MHOTOYJICHBI,
a TaKKe JUIA Pa3lIokKEeHUS MHO-
TOWICHOB Ha MHOXHTEITH.
Hcnonp3oBath pasiauyHbIe TIpe-
00pa30BaHUs TIENBIX BBIPAKCHUMA
npu pelieHnn ypaBHEHUH,
J0Ka3aTeIbCTBE  TOXKAECTB, B
3aJadax Ha JEIMMOCTb, B BBIYHC-
JEHUM  3HAYCHWH  HEKOTOPBIX
BBIPQKCHUH C TIOMOIIBIO KaJIbKYJIs-
TOpa

MeToanueckas
JUTEparypa,
MyJIbTUMENA,
MHTEPAKTHUBHAS
JIOCKa.

6.
Cucremsl
JIMHEHHBIX

YPaBHEeHU
(17 v)

Jlunerinbie ypas-
HEHUS C IBYMsI
NEPEMEHHBIMU U UX
CHUCTEMBI.

Pemenne cucrem
JIMHENHBIX YpaB-
HECHUU

11

OrnpenensTs, SBISAETCS JU Hapa Yn-
CeJl peLICHUEM JIaHHOTO YPaBHEHUS
¢ AByMs nepeMeHHbIMH. HaxoauTh
nyTéM mepedopa IieNble PelIeHUs
JUHENHOTO YpaBHEHHS C OByMs
nepemeHHbIMU. CTpouth rpaduk
ypaBHeHust ax + by = ¢, rne a # 0
w b # 0. Pemars rpaduueckum
CIIOCOOOM ~ CHCTEMBI  JIMHEWHBIX
YpaBHEHUM C JABYyMS [E€PEMEH-
HBIMHU. [IpumensTH croco6
MOJICTAHOBKU U CIOCOO CIIOXKEHUs
IpU PEIICHUH CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JABYMs IE€PEMEHHBI-
Mu.Pemiate TEKCTOBBIE 3a7a4M, UC-
MoJIb3ys B KauecTBe airedOpande-
CKOM MOJENIM CUCTEMY yPaBHEHUMU.
HNuTepnpernpoBars pe3yJbrar, mo-
JIYYEHHBIN [IPU PEIICHUU CUCTEMBI.

Mertoanueckas
JUTEeparypa,
MyJIbTUMENA,
MHTEPAKTUBHAS
JIOCKa.

IloBTOpPEHHU
e (11 9)

11

Metoanueckas
auTepaTypa,
MyJIbTUMEINA,
MHTEpPAKTHUBHAS
JIoCKa.
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Auredpa, 8 kiaacc (136 yacoB)

Paszpen K0J1- | OCHOBHBIE BU/IbI IesiTeJIbHOCTH [MaTepHaJIbHO-
(Koa-Bo Tembl BO | o0y4arommxcsi (Ha ypoBHe YHH- | TeXHHYeECKOe
4acoB) 4acoB| BepCaIbHBIX YYeOHBIX /IeliCTBHIl |000pyA0BaHuUe
1. Panuo- | PanmoHanbHbIe 6 |DopmynupoBaTh OCHOBHOE CBOI-MeToauueckas
HaJIbHbIE Ipodu U ux CTBO PallMOHAJIBHOW JIpOOH U MpH-[TUTEpaTypa,
Apoou CBOMCTBA. MEHATh €ro s NpeoOpa3oBaHUs MyJIbTUMEANA,
(30u) |Cymma u pa3HOCTH 10 |mpoOeii. BHIMOTHATE CIOXKEHUE, MHTEPAKTUBHAS
IpoOei. BbIUHUTAHUE, YMHOKEHUE U [TOCKa.
[TpousBenenue u 14 |neneHue panMoOHAIBHBIX APOOEH, a
YacTHOE JPOOEH. TaKkke  BO3BEJACHUE JpodOu B
CTeneHb. BBIMONHATD pa3iuyHbIE
npeoOpa3oBaHusi  palMOHATBHBIX
BBIpaXCHUH, JIOKa3bIBaTh
TOXKIECTBA. 3HaTh CBOICTBa
byHKIIMH Y = S, rae kK # 0, ymetsb
CTPOUTH €€ rpaduk.
2. kBajpar- | /leficTBUTEIbHBIC 3 |IIpuBomuTh mpUMEpHI palmoHab- | MeToaudyeckas
Hble KOPHHM | YuCa. HBIX W HppalMOHAJIBHBIX YHCEIl. [JIUTepaTypa,
(27 q) Apudmernyeckuit 9 |Haxogutb 3HayeHHs apudmeTHye- |MyJIbTUMEIUA,
KBaJIpaTHBIA KOPEHb. CKUX KBaJIpaTHBIX KOPHEW, UCIIOJb- | HHTEPAKTUBHAS
CsoiicTBa apudg- 3ys npu HEOOXOIMMOCTH | TOCKA.
METHUYECKOTO 6 |KaJdbKyJIATOP. Jloka3bIBaTh
KBaJIpaTHOT'O KOPHSI. TEOPEMBI 0 KOpHE u3
[Ipumenenue NpOW3BEACHUS U JpoOH, TOXKIe-
CBOJICTB apupme- CTBOy/a? = |a|, mpuMeHSATH HX B
THHCCKOTO KBAJ- 9 |npeo6pasosanmsx BBIPKCHHUI.
PpaTHOT'O KOpHA OcBOOOXKIATHECS OT HPpALUOHAIL-
HOCTHM B 3HaMEHAaTeNsIX Jpobeit
BUA \%, \/Bi 7 BriHocuts
MHOKUTEJb 3a 3HAK KOpHA H
BHOCUTh MHOXHTEIIb TIOJl 3HaK.
Hcnonb3oBaTh KBajJpaTHBIE KOPHH
JUIS BBIPQXEHHUS TEPEMEHHBIX U3
TeOMETPUYECKNX U  (PU3UYecKux
dbopmyL. Crpouts rpadux
dyrkmEM y = Vx n wmmoctpupo-
BaTh Ha rpauke ee CBONCTBA.
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3. KBagpar-
Hble ypaB-
HeHus (284)

KBagparnoe ypas-
HEHUE U €ro KOPHHU.
HpoOHo-paino-

HaJIbHBIC YPaBHEHUS.

16

12

Pemate kBajpaTHbIE ypaBHEHMS.
Haxomute mogbopoM KOpHHM KBaji-
paTHOrO ypaBHEHUS, HCIOJIb3Ys
teopemy Buera. HccnegoBathb
KBaJipaTHbIE ypaBHEHUS 1o
JTUCKPUMHUHAHTY u
Koa(puimeHTam. Pematp
NpoOHBIE palMOHAJIbHBIE ypaBHe-
HUS, CBOJS  pEIICHHE TaKuX
YPaBHEHUN K PEUICHUIO JTUHEUHBIX
Y KBAJIpaTHBIX ypaBHeHUH. Pemarp
TEKCTOBbIE 3aJayd, HCIOJb3Yys B
KayecTBe aireOpandyeckol Mojenu
KBaJIpaTHbIC u JTpoOHbIE
ypaBHEHMUSI.

MeToanueckas
JUTEpaTypa,
MYyJIbTHUMENA,
WHTEPAKTHUBHAS
JIOCKa.

4. HepaBeH-
crBa(25 4)

YHucnoselie Hepa-
BEHCTBA U UX
CBOMCTBA.
Hepasencrtra ¢
OZHOM NEPEMEHHOMN
U UX CUCTEMBI.

10

15

@opmMynupoBaTh M JIOKA3bIBATh
CBOMCTBA 4YHUCIIOBBIX HEPABEHCTB.
Hcnons3oBare  ammapar  Hepa-
BEHCTB JUISl OLIEHKHU TMOTPEIIHOCTH
U TOYHOCTH TpuOmbkenus. Haxo-
JIUTh TIepeceueHrne U 00beTUHCHHE
MHO€ECTB, B YaCTHOCTHU YUCIIOBBIX
MPOMEXKYTKOB. Pemate JMHENHbIE
HepaBeHCTBA. Pemarb cucTtemsl
JUHEHWHBIX HEpPAaBEHCTB, B TOM
YHCJIE TAKUX, KOTOPBIE 3alMCaHbl B
BH/JIC IBOMHBIX HEPABEHCTB

Metoauueckas
JATEPATYypa,
MYJIbTUMEHA,
MHTEPAKTUBHAS
JI0CKa.

5. Crenenn
¢ IeJbIM
no-
Ka3aTeJjieM.
9JIeMeHThI
CTATHCTHK
"

(14 9)

CrerneHn ¢ 1eIbIM
IOKa3aTeJIeM U €€
CBOICTBA.
DJIeMEHTHI CTaTH-
CTHUKH.

3HaTh OIpENEeIeHUE U CBOMCTBA
CTENEHH C LEJIbIM I0Ka3aTeJeM.
[IprMeHsATh CBOWCTBA CTENEHU C
LEIbIM IOKa3aTeIeM IpU BBIIOJI-
HEHUU BBIYMCIEHUN U mpeolpa3o-
BaHUW BbIpakeHUM. Mcnonb30BaTh
3aMKCh YKCE B CTAaHAAPTHOM BHJIE
JUISL BBIPAXKEHHSI U CONOCTaBJICHUS
pa3MepoB OOBEKTOB, JJIUTEIHLHO-
CTU TIPOLIECCOB B OKPYKAIOLIEM
MHUpE. [IpuBoaUTH pUMEPDI
penpe3eHTaTUBHOU u
HEepernpe3eHTaTUBHOM BBIOOPKH.
W3Bnekats  uHpopmanmio U3
TaOJIUIl YacTOT M OPTaHHU30BBIBATH
uHbOpMalIUI0 B BUAEC TaOIUII
YacTOT, CTPOUTb MHTEPBAIbHBIM
psan. Vcnonb3oBaTh — HarJIsIAHOE
NpEeACTaBICHUE  CTATUCTUYECKOU
UH(pOpPMAIIMH B BHJIE CTOIOYATHIX U
KPYTOBBIX JAMAarpaMm, MOJUTOHOB,

Mertoanueckas
JUTEparypa,
MyJIbTUMENA,
MHTEPAKTUBHAS
JIOCKa.
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TUCTOTpaMM

IToBTOpPEHHU 12 Meroanueckas
e (129) JIATEpaTypa,
MyJIbTUMETUA,
WHTEpaKTHUBHAS
JIOCKaA.
Adreopa, 9 kaacce (102 gyaca)
Paszpgea K0JI- | OcHOBHBIEC BU/BI IesAiTeIbHOCTH [MaTepHaibHO-
(Koa-Bo Tembl BO | o0y4yaromuxcs (Ha YpOBHe YHU- | TEXHHYECKOe
4aCcoB) 4acoB| BepPCAJIbLHbIX Y4eOHBIX JeiiCTBUI |000pya0BaHHe
1. KBaapa- @yHKIMM U UX 4  BpluucniaTh 3HaueHUs  QyHKIUUMeToauueckast
THYHAs CBOMCTBA 3aJJaHHON  (opMyJloil, a TaKXKeiuTeparypa,
(pyuknusa. KBagpaTHsblil Tpex- 2 pByMms U TpeMs ¢opmynamu. Onu-MynbTHMeEIua,
(22 4) [iIeH CbIBaTh CBOMCTBA (YHKIMH Ha OC-MHTEpAaKTUBHAs
KBagpatuunast 8 mHoBe uX rpaduueckoro mpeacTaB-IocKa.
(byHKIMsA U ee Tpaduk nenusi. UnrepnperupoBaTh rpaduxy]
Crenennas QyHKIus. peanbHBIX 3aBUCUMOCTEM.
Kopens n-it crenenu 8 [loka3piBaTh CXE€MaTUYECKH I0JIO-

PKEHHE Ha KOOPAMHATHOW IUIOCKO-
cti rpapukoB (QyHKUMHA Y = ax?,
y = ax?+n, y = a(x — m)2.
Ctpouth Tpaduku QYHKIUH Y =
ax? + bx + ¢, yMeTb YyKa3bIBaTh
KOOPJWHATHI BEPIIUHBI TMapabobl,
e OCh CHMMETPHUH, HAMpPaBICHUE
BETBEH MapaloJIbl.
M300pakaTh cxeMaTuyecku rpaduk]
(pyHKIMK Y = x"C YCTHBIM M HEYCT
HeIM N. [loHMMaTe cmbIC 3anucei
Buna Va, Va u T.1., TIe a — HeKOTo-
poe urcio. MiMeTs npeacTaBieHue o
HAXO0XICHUU KOPHEH N-U CTENEeHH (|

[IOMOLIBIO KaJIbKYJIATOPA.
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2. YpaBHe-
HUS U Hepa-
BEHCTBA ¢
OJHOM mepe-
MEHHOM.
(14 4v)

YpaBHEHUE C OTHOU
MEPEMEHHOMN
HepaBeHcTBa ¢ ogHOM
MEPEMEHHOMN

PemaTte ypaBHEHUs TPETbEU U YETH
BEPTOM CTEIIEHU C IOMOILBIO Pa3JIo-
PKEHUsI HAa MHOXHTENIM B BBEJICHUE
BCIIOMOT'aTEJIbHbIX IIEPEMEHHBIX, B
HACTHOCTH peuiaTb OWKBaJpaTHBIE
ypaBHeHus.  Pemarb  apoOHBbIE)
palMOHAJIbHBIE YpPaBHEHUS, CBOS]
MX K LEJIbIM ypaBHEHUSIM (|
MOCJICAYIOMIEH HPOBEPKOW KOPHEM.
PemaTte HepaBeHCTBAa BTOPOM CTeH
MeHH, MCHOJb3ys  TrpapuuecKue]
MpeCTaBICHHUSL. Ucnonb3oBarh
METOJ] WHTEPBAJIOB JIsl pELICHMUS]
HECII0KHbIX palMOHANIbHBIX
HEpaBEHCTB.

MeToanueckas
JUTEpaTypa,
MYyJIbTHUMENA,
WHTEPAKTHUBHAS
JIOCKa.

3. YpaBHe-
HHS ¥ Hepa-
BEHCTBA C
ABYMSI Tie-
peMeHHBIM

u.(18 4)

YpaBHEHHUS C IByMS
MEPEeMEHHBIMHU U HX
CUCTEMBbI
HepaBenctBa ¢ 1Byms
MEpPEMEHHBIMHU.
CHcTeMbl HEpaBEHCTB
C IByMsI
epeMeHHbIMU

10

Ctpouth rpaduku ypaBHEHUU C
JIBYMsI TIEPEMEHHBIMH B MPOCTEM-
IIUX CiIy4asx, Korja rpadukoMm siB-
JasieTcs mpsimasi, mapabona, TUrep-
0oma, OKpyXHOCTh. Mcmonap30BaTh
UX Js TpapuUYecKoro perieHus
CHUCTEM ypaBHEHUW C JABYMs Hepe-
MeHHbIMHU.  Pematb  cmoco6om
MOJCTAHOBKH  CHCTEMBI  JIBYX
YpaBHEHUI c JIBYMS
IIEPEMEHHBIMU, B KOTOPBIX OJIHO
YpaBHEHHUE NIEPBOU CTENEHHU, a IPY-
roe — BTOpPOW creneHu. Pemunthb
TEKCTOBBIE 3aJauM, HCIOJIb3ys B
KayecTBe airedpandyeckoil Mojenu
CUCTEMY  ypaBHEHUU BTOPOM
CTENIEHU C ABYMS INE€PEMEHHBIMU;
peuaTh COCTaBICHHYIO) CHUCTEMY,
MHTEPIPETUPOBATH PE3YJIHTAT.

Metoauueckas
JIATEPATYpa,
MYJIbTUMEHA,
MHTEPAKTUBHAS
JI0CKa.

4. Apudme-
THYECKAS U
reoMeTpuye
cKas npo-
rpeccum.

(16 v)

Apudmerraeckas
mporpeccust
["eomerpuueckas
mporpeccust

[TpumeHSTH WH/ICKCHBIC
0003HAYCHUS VTS 4JICHOB
[TOCJIe/IOBAaTEIbHOCTEH. [IpUBOAUTH
MpUMEpPHI 3aJlaHus o
CIIeZIOBATENILHOCTEN PopMyIoit N-To)
HJeHa W PEeKypPpEeHTHOH (GopMyIioit.
BeiBomuTh  QopMyny N-TO UJICHQ
apu(METUYECKON TpPOTpeccuu U

reoMeTpUYECKON POTPECCHH,
CyMMBl ~ TEpBBIX N  YJICHOB
apu(METHIECKOM y

F€OMETPUYECKOM MPOTPECCUM, pe-
[IaTh 3a/layd C MCIOJIb30BAHUEM|

BTUX dbopmyL. JlokasbiBaTh

Meroanueckas
JUTEparypa,
MyJIbTUMENA,
MHTEpPaKTUBHAS
JIOCKa.
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XapaKTEPUCTHUYECKOE CBOMCTBO

S. (OneMeHThl KOMOU- 8 BrimonuaTs nepedop Bcex BO3MOX-MeTonuueckas
DJIeMeHTbI |HATOPHUKH HBIX BapUaHTOB JIIs TiepecdeTa 00b- TuTeparypa,
KomMOmHaTo- HauanbHble cBeieHrst | 8 EKTOB M KoMOMHanui. [IpuMeHsTH MynbTHMEaHna,
PUKH U TeO- U3 TCOPHUH MPaBUJIO KOMOMHATOPHOTO YMHOKE- HHTEPAKTHBHAS
pHM BepOSIT-|BEPOATHOCTEH Hus. Pacmo3HaBaTh 3amauM  Ha IOCKA.
HOCTeIi. BBIYHCIICHHE YHCIA TEPECTaHOBOK,
(16 ) pa3MeIrIeHnH, COYETaHUU 171
MPUMCHSTh COOTBETCTBYIOIIHE
(popMyIIbI.
BeraucnsaTe 4YacToTy  CIy4YailHOTO
coObiTusi. OIEHHBAaTh BEPOSTHOCTH
CIy4ailHOTO COOBITHSI C TOMOILBIO
HACTOTHI, YCTAHOBJICHHOM OIBITHBIM
myteM. HaxouTh BEpOSITHOCTH CITy-
HafHOrO  CcOOBITHS HA  OCHOBE
KJIACCHYECKOTO OTIpeeNICHH S
BepOATHOCTH. [IpHBOANTE TpUMEpHI
TOCTOBEPHBIX M  HEBO3MOKHBIX
COOBITHH.
IoBTOpPEHHU 16 Meroaunueckas
e (16 v) JTuTepaTypa,
MyJIbTHMENA,
MHTEPAKTUBHAS
JIOCKa.
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Onucanye y4e0HO-METOAMYECKOTI0 U MATEPHAJIbLHO-TEXHHYECKOI0

o0ecrneyeHs1 00pa3oBaTeILHOIO Mpolecca

Juos yunreis:

1.

Anrebpa. Pabouue nporpammsl. [Ipenmernast munusa yueonukos FO.H.
MakapsiueBa u apyrux. 7 — 9 kinaccsl. H.I'. Munarok. Mockaa,
«IIpocBeuienuer, 2014-18 r.

AnreGpa. 7 xnacc: noypouHsle miaaHbl no yueonuky FO.H. Makaperuesa, H.I'.
Munnok, K.UW. Hemxosa, C.b. Cysoposoii/ amt.coct. T.FO. J[ltomuna,
A.A.Maxonuna.-Bonrorpan: Yuurens, 2015r.

Jas yqammxces:

1.

Anrebpa: ydeOHMK st 7 Kiacca o0mieoOpa3oBaTeIbHBIX YUpeKIACHUN
(FO.H.MakapsiueB, H.I''Munmokx, K.M.Hemkos, C.b.CyBopoBa); moj
penakuueit C.A.TensikoBckoro, Mocksa: [Ipocsemenune, 2015r.

JlonoJHUTeIbHAS JIATEPATYPA IS YUYUTEJIS:

1.

2.

3.

Anrebpa. 7 xmacc. 224 naumarHoctudeckux BapuanToB/ I[lanapuna B.H..:
HanmonansHoer6pazosanue, 2012r.

Anrebpa. 7 knacc. TemaTtuyeckue TecThl s moAroroBku k ['MA./ aBT.-cocT.:
JLIL. Howneu.- ApocnaBnb: Akagemus pazsutus, 2012r.

Anrebpa: c0. 3a7aHuii 11l MOJTOTOBKU K UTOTOBOM arrectaruu B 9 xi. / JIL.B.
Kysuenona, C.B. CyBopoBa, E.A. bynumoBuu u ap. — M.: Ilpocsemienue,
2013;

B.1.XoxoB, JI.b.KpaitneBa Ypoku anre6psl B 7 kitacce - M.: «BepOym - My,
2014;

I'mazkoB 10.A., lNanamBunuM. . Tectsl mo anredpe. 7 kmacc. K ydeOHuKy
MakapsraeBa FO.H. u np.-M.: Dx3amen, 2013r.

. TotoBumcsa xk I'MA. Anre6pa. 7 xnacc. toroBoe TectrpoBaHue B ¢opmate

sk3aMeHa/aBT.-cocT.: JL.II. Jloner.- SpocnaBnb: Akanemus pazsutus,2014 r.
EpmoBa A.Il., T'onoboponbkoB.B., EpmoBa A.C.CamocTosiTenbHble U

KOHTPOJIbHBIE pabOoTHI MO anredpe u reomeTpun ais 7 kinacca.— M: Winekca,
2014r.

JlonoiHUTEIbHAS JTUTEPATYPA Al yHAIIUXCS:

1.

Anre0pa: »IeMEeHTBl CTATUCTUKU U TEOPUHU BEPOSITHOCTEH: yued.nmocodoue s
yuamuxcs 7-9 k. obmeoOpazosat. yupexaenuit/ KO.H. Maxapsrues, H.T.
Mungiok; on pen. C.A. TensikoBckoro — M.: [Ipocsemenune, 2013r.
bponckuii 4. C. Cratuctuka.  BeposiTHOCTS. KombOunaTopuka
M.: OO0 «M3pgatensctBO OHukc»: OO0 «M3parensctBO «Mup u
O6pazoBanuey, 2012.

bynumoBuu b. A., bynerueB B. A. BepossTHOCTh 1 cTaTucTtuka. 5S—9 KIIacchl:
[Toco6ue nns obOmeobOpa3oBar. yueb. 3aBeneHuii.-M.: JIpoda, 2012r.
3BaBudJI.U., Psa3anosckuit A.P. Anre6pa B Tabnunax. 7—I11 kin. CrnpaBoyHoe
noco6ue. - M.: Jlpoda, 2014r.
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HHTepHeT-pecypehbl, KOTOPbIE MOTYT ObITh HCIOJb30BAHBI YUUTEIEM H
YYAIUMMUCH VIS IOATOTOBKH YPOKOB, COO0LICHNUH, TOKIA0B U pedeparoB:
Caiibr:

http://center.fio.ru/som/ - CereBoe 0ObeTUHEHHE METOAMCTOB (OTPOMHBIN HAOOP
METOIUUECKIX MAaTEPUAJIOB IO TIPEIMETaM )

http://teacher.fio.ru/ - xkaramor BCEBO3MOXHBIX YYEOHBIX U METOJMYECKUX
MaTepUaJiOB MO BCEM aCIeKTaM IMPEroJaBaHus B IIKOJIC

http://school.holm.ru - HIkonpHBIH MEp (KaTator 00pa30BaTEIBHBIX PECYPCOB)
http://www.iro.yar.ru:8101 - SIpociaBCKHii MHCTHTYT pa3BUTHS 00pa3oBaHMUSI
(MHOTO METOJIMUYCCKHX MAaTEPUAIOB, CCHLIKH)

http://www.edu.ru - denepanbhsbiii mopTan Poccuiickoe oOpazoBaHue
http://www.school.edu.ru - Poccutickuii 001eo0pa3oBaTebHbINA TOPTA
WWW.UQ.FU - «YYUTEIbCKas Ta3eTar

www.1september.ru - Bce nprtoxkenus k razete «1ceHTsiops»
www.informika.ru/text/magaz/herald — «BectHuk oOpa3zoBaHus»
http://school-sector.relarn.ru —mkoapHBINA CEKTOP AUCTAHIIMOHHOTO 00pa30BaHUSI
http://school-collection.edu.ru — enuHast kKoJuIeKIHs HUGPOBBIX 0OPA30BATECIBHBIX
pecypcoB

http://gifchik.boom.ru/ - komneKIyss aHUMUPOBAHHBIX KAPTUHOK

http://qifs.ru/ - xomaexius aHUMUPOBAHHBIX KAPTUHOK

http://solnet.ee/ - Tloptan mns geteii U MOOAIIMX KX B3POCIBIX
http://picanal.narod.ru - TTukanan. HekoTopblii peAMETHBIN CIIPaBOYHUK
http://vschool.km.ru Bupryanesnas mkoaa Kupumia u Medoaus

http://college.ru/ oTKpbITHIN KOJIIEIK

http://mat-game.narod.ru/ mMaTemaTtudeckas THMHACTHKA
http://www.ken.ru/school/vestnik/n36.htm maremaTndeckast rocTuHas
http://www.zaba.ru maremMaTuyeckue OJIMMITAAABI U OJIUMITHUAIHBIE 3a1a41
http://mathc.chat.ru/ maremarnueckuii KajJenI0CKON

http://www.mccme.ru  MOCKOBCKHIA LEHTP HENPEPHIBHOTO MAaTeMaTHYECKOrO
oOpa3zoBaHUs

http://www.krug.ural.ru/keng/ Kenrypy

http://www.mathematics.ru OtkpsiThiii Komemk. Maremarrka
http://golovolomka.hobby.ru/ T"omoBosomMkH 1 YMHBIX JTt0 1€
http://sch0000.dol.ru/KUDITS/ Jlomanrauii KOMOBIOTEP U TITKOJIA
http://math.child.ru Caiit 51 TUTS yUIuTenei MaTEMaTUKHA
http://archive.1september.ru/nsc/2002/28/2.htm  peGycbl W  KpPOCCBOPABI  TIO
T€OMETPHUH

http://www.it-n.ru/communities.aspx?cat_no=4510&tmpl=com — cetb TBOpUYECCKUX
YUIHUTENIEH/COO0IIECTBO YUUTENCH MaTeMaTHKH

http://www.uroki.net/docmat.htm - pgns  yuurTenss MaTeMaTWKH, aireOpel |
T€OMETPHUH

http://matematika-na5.narod.ru/ - wmarematuka Ha 5! CalT aIa yuuTeneu
MaTeMaTHKH

http://www.uotula.ru/cgi-bin/index.cgi?id=98 - wMeTogUYEeCKHE pPEKOMEHIALNH
YUUTEIAM MaTeMaTHKH
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