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1. Ilmanupyembie pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeaAMeTa MaTeMaTHKA
5-9 kaace

1.1. JInyHOCTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl

1. Poccuiickasg rpaxiaHckas HAEHTUYHOCTb (NATPUOTU3M, yBaxkeHue K OTeuecTBy, K
IPOLUIOMY M HACTOSIIEMY  MHOIOHAallMOHAlIbHOro  Hapojga Poccum,  4yBCTBO
OTBETCTBEHHOCTH U jAoira nepea Poaunoil, nnentudukanys cedst B KauecTBe IpakAaHUHA
Poccun, cyObekTHBHAs 3HAUMMOCTH HCIIOJIB30BAHHS PYCCKOIO fA3bIKAa U S3BIKOB HApOJIOB
Poccun, ocozHaHue M ONIyIIEHHWE JMYHOCTHOM CONPUYACTHOCTH CyAbOE POCCHICKOro
Hapona). Oco3HaHHOE, YBaXHUTEIbHOE U J0OpOXKeNaTelbHOE OTHOLIEHHE K HCTOPHH,
KYJbTYpPE, PEIMIUHU, TPAIULUAM, SI3bIKaM, IEHHOCTSM Hapo10B Poccuu v Hapo1oB Mupa.

2. T'OTOBHOCTh M CITOCOOHOCTH OOYYArOIIUXCS K CAMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAIMHM K OOYYCHHWIO M MMO3HAHWUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BBHIOOPY U MOCTPOCHUIO JaldbHEHIEH MHAUBUIYATIbHOW TpaeKTOpUH 0oOpa3oBaHUs Ha 0aze
OPUCHTUPOBKM B MHUpE Tpodeccuid ¥ MPOo(EeCCHOHANBHBIX NPEANOYTCHUH, C YYETOM
YCTOMUYMBBIX TIO3HABATEIHHBIX HHTEPECOB.

3. Pa3zBuToe MopaiabHOE CO3HAHUE M KOMIIETEHTHOCTh B PEIICHUH MOPAIBHBIX MpOOJieM Ha
OCHOBE JIMYHOCTHOT'O BBIOOpa, (POPMUPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHBIM IMOCTYIKaM.
CdopMHUpOBaHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YUCHHUIO; YBAKUTEILHOTO OTHOIICHHS K
Tpyady, HaJU4We OMbITA Y4YacTUs B COLMAIbHO 3HAUYMMOM Tpyzae. Oco3HaHHME 3HAaYEHUS
CeMbU B JKM3HU UEJOBEKa U OOIIeCTBa, MPUHATHE IIEHHOCTH CEMEHHOW IKU3HU,
YBaXUTEIBHOE U 3a00TIMBOE OTHOIIIEHUE K YWIEHAM CBOEH CEMbH.

4. ChopMUPOBaHHOCTH 1LIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pAa3BUTUSl HAayKHU M OOIIECTBEHHOW MPAKTUKH, YYUTHIBAIOIIETO COLMAIBHOE,
KyJbTYPHOE, I3bIKOBOE, TYXOBHOE MHOT000Opa3nue COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBaKUTEIbHOE U JOOPOKETATEIbHOE OTHOLIEHHE K JPYrOMY YeJIOBEKY, €ro
MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYpE, A3bIKY, BEpe, IPak1aHCKOW MO3ULIUU. ['0OTOBHOCTh U
CIIOCOOHOCTH BECTU AUAJIOT C APYTMMH JIFOJIbMU U JIOCTUTAaTh B HEM B3aUMOMOHUMAaHUS. (

6. OCBOGHHOCTh COIMANBbHBIX HOpPM, MpaBUJ MOBEACHUS, pojied U (GOopM COLUATBHOM
KU3HM B TIpynmax U cooOuiecTBax. Y4yacTU€ B IIKOJBHOM CaMOYIPaBIEHUU U
OOIIECTBEHHOW XU3HU B MpPEIEIax BO3PACTHBIX KOMIIETEHIMI C Yy4eTOM pPErHOHANbHBIX,
ATHOKYJIbTYPHBIX, COITMAIBHBIX K 9KOHOMUYECKIX 0COOEHHOCTEH.

7.  CdopMHPOBAaHHOCTh ILIEHHOCTHM 3JI0POBOrO U 0e30macHOro o0pasza  KU3HU;
WHTEPUOPHU3aLUsl MPAaBHJI UHIWBHUIYAIBHOIO M KOJUIEKTUBHOTO 0€30MacHOro MOBEICHUS B
Ype3BbIYAHHBIX CUTYAIUSAX, YIPOKAIOMIMX KU3HU U 3JJOPOBBIO JIIOJIEH, MPaBUIJI MOBEJICHUS
Ha TPaHCIIOPTE U Ha 10porax.



8. Pa3BUTOCTB 3CTETUYECKOrO CO3HAHUSA YEPE3 OCBOCHUE XYN0KECTBEHHOI'O HACJIEIUs
HapoaoB Poccun n Mupa, TBOpUECKON JAESTENIBHOCTH 3CTETUYECKOTO XapaKTepa.

9.  CdopMHpOBaHHOCTP  OCHOB  3KOJOTMYECKOM  KYJBTYpbl,  COOTBETCTBYIOILIEH
COBPEMEHHOMY YPOBHIO OSKOJOTMYECKOTO MBIIUICHHS, HAJMYUEe OIbBITa JKOJOTHUYECKU
OPHEHTHPOBAHHON Pe(ICKCHBHO-OIICHOUHON U MPAKTUYECKOH NeATETFHOCTH B )KU3HEHHBIX
CUTYyaLUsX.

1.2. MertanpenmMeTrHble pe3yJbTaTbl OCBOEHHMS OCHOBHOH 00pa3oBaTe/IbHOM
MPOrpaMMbl

MertanpeaMeTHble  pe3yibTaThl  BKIIOYAIOT  OCBOGHHBIE  OOYYarOIIMMMCS
MEXIpPEIMETHbIE TMOHATUS M YHUBEpPCAIbHbIE YyueOHble JEHCTBUS (peryisTUBHBIC,
M03HaBaTeIbHbIE, KOMMYHUKATUBHBIE).

Me)Kl'lpe)lMeTHbIe IOHATUA

YcnoBueM (GopMUpOBaHHS MEKIIPEAMETHBIX TIOHATHN, TaKWX, KaK CHCTeMa, (DaKT,
3aKOHOMEPHOCTh, (DEHOMEH, aHajau3, CHHTE3 SBJSCTCS OBJIAJCHHUE OOYUYAIOMUMUCS
OCHOBaMH YHMTATEIbCKOW KOMIICTCHIIUH, MPUOOPETCHHE HABBIKOB PaOOThI ¢ MH(GOPMAIIHCH,
ydacTHe B IPOCKTHOM JCATCIBHOCTH. B OCHOBHOM INKOJE Ha BCeX MpeaMeTrax Oyjer
MPOJI0JKEHa paboTa 1Mo (HOPMHUPOBAHUIO M PA3BUTHIO OCHOB YHTATEIHCKOW KOMIICTCHIIHH.
OOyuaromyecss OBJQJICIOT YTEHHUEM KaK CPEJCTBOM OCYIIECTBIICHUS CBOMX MaJbHEHIIHX
IUTAHOB: TPOJOJKCHHS 00pa3oBaHMS W caMOOOpa3oBaHUs, OCO3HAHHOTO IUTAHMPOBAHUS
CBOCTO aKTyaJbHOTO W TICPCICKTHBHOTO Kpyra YTEHHsS, B TOM YHCJIEC JOCYTOBOTO,
MOJATOTOBKM K TPYAOBOM U COIMAIBHOW JCSATCIBHOCTH. Y  BBITYCKHHKOB OyJneT
chopmupoBaHa OTPEOHOCTh B CHCTEMAaTHYECKOM YTEHHUH KaK CPEJICTBE IMO3HAHUS MHUpa U
cebs B 9TOM MHUpE, TapMOHHU3AIlMK OTHOIICHHWHA YesloBeKa M OOIIECTBa, CO3/IaHMHM OOpa3a
«TOTPEOHOTO OYIYIIIETOY.

[Ipy  w3yueHMM  y4eOHBIX TMpPeAMETOB  OOydYamImuecs  yCOBEPUICHCTBYIOT
NpUOOpPETEHHBIE Ha TIEPBOM YPOBHE HABBIKK paboThl ¢ mHpOpManuen u monoaHsaT ux. OHu
CMOTYT paboTaTh C TEKCTaMH, PeoOpa3oBBIBATh M MHTEPIPETHPOBATH COJEPIKAIIYIOCS B
HUX UH(QOpMAIHIIO, B TOM YHUCIIE:

* CUCTEMAaTU3UPOBaTh, COIMOCTABISATh, AHAIU3UPOBATh, 0000IIATh M HMHTEPIPETHPOBATH
MH(}OPMALINIO, COACPHKAITYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTaX;

* BBIJICJISITh TJIABHYIO U M30BITOUHYIO MH(OPMAIUIO, BHIMOIHATH CMBICIOBOE CBEPThIBAHHUE
BbIICJIEHHBIX (DaKTOB, MBICIICH; MPEACTABIATH HHPOPMAIIMIO B CKATOM clIoBEeCHOU Gopme (B
BUJE IUJJaHA WIM TE3MCOB) W B HArJSAHO-CUMBOJIMYECKOW ¢(opme (B Buae Tabdmuil,
rpaduyeckux cCXxeMm M JuarpaMm, KapT MOHATHA — KOHIENTYyaldbHBIX JAMArpaMM, OMOPHBIX
KOHCIIEKTOB);

¢ 3aII0JIHATH M AOIIOJIHATDH Ta6J'II/IHBI, CXCMBbI, fUarpaMmabl, TCKCTHI.



B xome wm3yueHuss Bcex Y4YeOHBIX MPEIMETOB OOydarOIUEecs MPUOOPETYT OIBIT
MIPOCKTHON JCATEIHPHOCTH Kak o0co0oil ¢opmbl ydeOHON pabOThI, CHOCOOCTBYIOIICH
BOCITUTAHUIO CaMOCTOSITEIbHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBILIICHUIO
MOTUBalIMM U 3(P(HEKTUBHOCTU y4EOHOU NEATENbHOCTH; B XOJE pealli3aliid HCXOJHOTO
3aMbICiIa Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHUEM BHIOMpATh aJIeKBATHBIC CTOSIICH
3ajlaye CpeliCTBA, MPUHUMATH PEUICHHs, B TOM YHCJIE U B CUTYyalUsIX HEONPEACTIEHHOCTH.
OHu moaydYaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTh K pa3paboTKe HECKOJIbKUX BapHAHTOB
pElICHN, K TOWCKY HECTaHMAPTHBIX PENICHUH, MOWUCKY W OCYIIECTBIICHHIO Hamboliee
MPUEMIIEMOTO PEIICHUS.

[lepedeHb KITFOUEBBIX MEXIPEIMETHBIX MOHSATHH OMPEEIsIeTCs B X0/Ie pa3padOoTKu
OCHOBHOM  00pa3oBaTelbHOM  IporpaMMbl  OCHOBHOTO  o0miero  oOpa3oBaHus
o0pa3oBaTEeIbHOW  OpraHU3allud B  3aBUCHUMOCTH OT  MaTepUAIbHO-TEXHUYECKOIO
OCHAIIEHUS, KaJIPOBOTO MOTCHIINAJIA, UCITOJIB3yEMBIX METOZ0OB PabOTHI M 00pa30BaTEILHBIX
TEXHOJIOTHIA.

B cootBercTtBun ®I'OC OOO BBIAEHSIOTCS TPU TPYIIB YHUBEPCATBHBIX YUEOHBIX
JICCTBUIL: peryIITUBHBIE, IO3HABATENIbHbIC, KOMMYHUKATUBHBIC.

PeryastuBusbie YY /I
1. YmMeHue camMoCTOATENbHO OMPENENsATh eI OOy4YeHHs, CTaBUTh U (HOPMYJIUPOBATH
HOBBIE 33/1aud B y4yeOe M IMO3HABATENBHOM AESITENbHOCTH, Pa3BUBAaTh MOTHBBI U

HHTCPCChI CBOEH MO3HABATEIbHOM JE€ATSIBbHOCTH. O6yqa10m1/11710;1 CMOXKCT:

e JAHAJIM3UPOBATL CYHCCTBYIOIIMC MW INIAHHPOBATH 6y}:[y1u1/Ie 06p330BaTCJIBHBIe

pEe3ybTaThI;
e  WIACHTU(PUIIUPOBATH COOCTBEHHBIE MTPOOJIEMBI U OMPENICTISATH IIaBHYIO MPOOIeMY;
e BBIIBUTATh  BEPCUHM  pEIICHUS  NpoOJemMbl,  (HOPMYIHPOBATH  THIIOTE3HI,

MPEIBOCXUIIATH KOHEUYHBIN PE3YyJIbTAaT;

e CTaBUTh IIEJIb JICSITEIHLHOCTH HA OCHOBE OMPEACIICHHON MPOOJIEMBbI U CYIIECTBYOIINX
BO3MOKHOCTEH;

e (¢opmynupoBaTh yueOHBIC 3aJa4yM KaK IIard JOCTHXKEHHUS ITOCTABJICHHOW IICIH
JIeSITEILHOCTH;

e OOOCHOBBIBATH IIEJICBBIE OPUEHTUPHI W TMPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH,
yKa3bIBasg U 000CHOBBIBAS JIOTHYECKYIO MMOCIEI0BATEIHLHOCTh II1aroB.

2. YMeHue caMOCTOSITeNIbHO IJIaHUPOBAaTh MYTH JOCTHDKCHHS IIeJieidl, B TOM YHCIIe
albTEpPHATUBHBIE, OCO3HAHHO BHIOMpPATh Hanbosee YPPeKTUBHBIE CIIOCOOBI PEIICHHS
y4eOHBIX M MO3HABATENbHBIX 3a7a4. OOyUYaromMicss CMOXET:

e OMNpenensTh HEOOXOIUMbIe JEUCTBHE(S) B COOTBETCTBUU C y4eOHOW W
MO3HABATEIbHOMN 3a7jaueil M COCTABIATH AITOPUTM UX BBITIOTHEHUS;

o 00OCHOBBIBATh M OCYIIECTBIATH BEIOOP Hanboee 3p(HEKTUBHBIX CIOCOOOB pPeIICHUS
y4eOHBIX U TI03HABATEIbHBIX 33]1aY;

e  ONpEAENSATH/HAXOMUTh, B TOM YHCJIEC U3 MPEAJIOKEHHBIX BAapUAHTOB, YCIOBHUS JUIS
BBITNIOJTHEHUSI y4eOHOI 1 MO3HABaTENbHON 3a]a4uu;



BBICTPaWBaTh JKU3HEHHBIC TIAHBI HA KPATKOCPOUHOE OyayIiee (3asBISThH IEJIEBBIC
OPUCHTHPHI, CTaBUTh aJICKBaTHBIC UM 3aJa4dl W TpejJiaraTh ACHCTBUs, yKa3bIBas U
000CHOBBIBas JIOTHYECKYIO MTOCIIEA0BATEIIHHOCTD I1aroB);

BBIOMpaTh W3  TPEUIOKEHHBIX  BAapUAHTOB M CaMOCTOSITEJIbHO  HCKaTh
CpeacTBa/pecypchl AJis pelieHus 3a1a49n/10CTUKEHUS 11eITH;

COCTaBJIATh IUIAH pEIICHHs MpoOJieMbl (BBIMTOJIHEHHUS TIPOEKTa, IPOBEICHUS
HCCIICIOBaHUA);

ONpeNeNsiTh  MOTEHIUANbHbIE  3aTPYJHEHHUS MpU  PEHICHUH  y4yeOHOU W
MO3HABATEIPHOM 3aJa4 M HAXOJAUTh CPEACTBA JJISI KX YCTPAHCHUS;

OMHCBHIBAaTh CBOW OMNBIT, oQopMisis €ro sl Tepenadd IPYyTrdM JIIOAsM B BHJIC
TEXHOJIOTMH PEIICHUS MPAKTUYECKUX 3a/1ad OMPEICIICHHOr0 Kilacca;

IJIAHUPOBaTh W KOPPEKTHUPOBATH CBOIO HMHAMBUAYAIbHYIO 00pa3oBaTe/IbHYIO
TPaeKTOPHIO.

YMeHHE COOTHOCHTH CBOM JIEWCTBUS C IUIAHUPYEMBIMH  pE3yJIbTATAMM,
OCYLIECTBJIATh KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE TOCTHKEHHS PE3YNbTaTa,
OIIpeNeNsATh CIIOCOObl NEHCTBUI B paMKax IpPEUIOKEHHBIX YCIOBUM M TpeOOBaHUIH,
KOPPEKTHPOBAaTh CBOM JECHUCTBUS B COOTBETCTBHHM C H3MEHSIOIICHCS CUTyalUEH.
OO0y4armuiics CMOXET:

OTPECNIATh COBMECTHO C IIEJarOTOM W CBEPCTHUKAMH KPUTEPHH IIAHHUPYEMBIX
PE3YJIBTATOB U KPUTCPUHU OIICHKU CBOCH YUCOHOH JESITEILHOCTH,
CHUCTEMaTU3upoBaTh (B TOM UYHCJIEC BBIOMpaTh MNPHOPUTETHBIC) KPUTCPHUH
TUTAHUPYEMBIX PE3yJIbTaTOB U OLICHKH CBOCH JESATCILHOCTH;

OoTOMpaTh HMHCTPYMEHTHI IS OIICHUBAHHS CBOCH JEATEIBHOCTH, OCYIIECTBISATH
CaMOKOHTPOJIb CBOEH JIEATENHOCTH B paMKaX MPEMJIOKCHHBIX YCIOBUU U
TpeOOBaHUI;

OIICHMBATh CBOIO JICATCIBHOCTh, APTYMCHTHPYS MPHUYUHBI JOCTIKCHUS WU
OTCYTCTBUS TUTAHUPYEMOTO PE3YJIbTATA;

HAaXOJUTh JIOCTAaTOYHBIC CpPEJCTBA JJsi BBIMOJTHEHHS YYEeOHBIX JCUCTBHIA B
W3MEHSIIOIICHCS] CUTYaIluu W/WIH TIPU OTCYTCTBUU TUIAHUPYEMOT'O PE3YJIbTaTa;
paboTtas 10 CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TCKYIIYIO JEATEIHHOCTH Ha
OCHOBE aHalu3a W3MEHEHWW CUTyalluu JUIS TIONy4YeHHUs 3aIlUIaHMPOBAHHBIX
XapaKTepUCTUK MTPOyKTa/pe3yibTara;

YCTaHABJIMBATh CBS3b MEXKIy IOJYYCHHBIMU XapaKTEPUCTUKAMHU MPOJYKTA W
XapaKTepUCTUKAMH TIpOIlecca JICATCILHOCTH W TIO 3aBEPIICHUH JEATEIHbHOCTH
npeajgaratb M3MEHEHHE XapaKTEPHUCTUK TMpollecca I TOMYYeHUs YIIyYIIEHHBIX
XapaKTePUCTUK MPOYKTA;

CBEpATh CBOM JICHCTBHUS C IENbI0 W, TIPH HEOOXOAMMOCTH, HCIPABISATH OIIHOKH
CaMOCTOSTENBHO.

YMeHHe OlleHMBaTh TMPAaBUIBHOCTh BBITIONHEHUs y4eOHOW 3amauu, COOCTBEHHBIE
BO3MOXHOCTH ee pemeHust. O0yJaronuiicss CMoxerT:

ONpeAeNaTh KPUTEPUU NPABWIBHOCTH (KOPPEKTHOCTH) BBIMIOJIHEHUS Y4eOHOMH
3a/1a4y;

aHAJIM3UPOBATh U 0OOCHOBBIBATh IPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS
UIs BBITIOJTHEHUST y4eOHO 3a/1a4H;



CBOOOJIHO TIOJH30BATHCA BBHIPAOOTAHHBIMH KPUTEPHUSAMU OIICHKH W CaMOOIICHKH,
UCXO0JIS U3 LEJIM U UMEIOIUXCS CPEJICTB, pa3inyas pe3yibTar U criocoObl AeHCTBUN;

OLIEHUBATh MPOJYKT CBOEH NEATENbHOCTH MO 3aJaHHBIM W/WIK CaMOCTOSITEJIBHO
OIIpE/IENIEHHBIM KPUTEPUSAM B COOTBETCTBHUHU C LIETIBIO JESATEIBHOCTH;

000CHOBBIBATh JIOCTHXKMMOCTH LI€JTM BBIOPAaHHBIM CIOCOOOM Ha OCHOBE OIICHKH
CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

¢uKcHUpoBaTh M AHAIM3UPOBATH JAUHAMHKY COOCTBEHHBIX O0Opa30BaTEIbHBIX
pE3yNbTATOB.

Bnagenne oOcHOBaMH CaMOKOHTpOJIS, CAMOOIICHKH, TIPHHATUS pEUICHHA U
OCYILECTBIICHUSI OCO3HAHHOTO BbIOOpa B  y4eOHOM W  MO3HABATEILHOM.
OO0yuaromuiics CMOXET:

HaOJIIOaTh M aHAJU3MPOBaTh COOCTBEHHYIO YYEOHYI0O M  I103HABATEJIbHYIO
TESITETFHOCTD M JESATEIEHOCTD APYTUX 00YJarOIMUXCs B MIPOIECCE B3aUMOITPOBEPKH;
COOTHOCHUTH  pe€ajibHble W  IUIAHUPYEeMble  pe3yibTaThl  MHIWBHUIyaIbHON
o0pa30oBaTeIbHON ACSTEILHOCTH | JIeJIaTh BBIBOIBI,

MPUHAMATH pelIeHNe B y4eOHOM CUTYalliy H HECTH 32 HETO OTBETCTBEHHOCTH;
CaMOCTOSITEIbHO OMPEENsITh MPUYNHBI CBOETO ycreXa WM Heycliexa M HaXOJIUThb
CHocoOBI BBIXOJa U3 CUTYallMU HEYCIIeXa;

PETPOCTIEKTUBHO ONPEEINATh, KaKue NEHCTBHS MO PEIICHUIO YYeOHOW 3a7aud WIiTu
nmapaMeTphl ATUX JACUCTBUN MPUBETH K MOyYCHUIO UMEIOIIETOCS MPOIyKTa YueOHOM
NIeSITEIbHOCTH;

J€MOHCTPUPOBATh NPUEMBl PETYIALUU NCUXO(PU3NOIOTUYECKUX/ IMOLUOHATIBHBIX
COCTOSIHUHM JJisi AOCTHXKEHHUS 3(]dekra ycrnokoeHus (yCTpaHEHHs] 3MOLMOHAIBHON
HAMPsHDKEHHOCTH ), 3P (deKTa BOCCTAaHOBIEHUS (OCIa0ICHUS MPOSIBICHUA YTOMIICHHUS ),
s dexTa akTUBU3ANNUH (TTOBBIIIEHUS ICUXO(DU3UOTIOTUYECKON PEaKTUBHOCTH).

ITo3naBaresibHbIe YV /]

1.

YMeHue omnpenensaTh MOHSATHA, CO3/laBaTh OOOOIICHHS, YCTaHABIMBATh AHAJIOTHH,
KJIacCCU(UIIUPOBATh, CAMOCTOATEIBHO BBIOMpPATh OCHOBAHUSA U KPUTEPHUH IS
KJIacCH(UKAIlMK, YCTAaHaBIMBaTh TMPUYUHHO-CICJICTBEHHBIC CBS3U, CTPOHUTH
JIOTMYECKOE PpacCyXAEHHUE, YMO3aKItoueHue (MHAYKTUBHOE, JEAyKTHUBHOE, IO
aHAJIOTHH) U JIeNIaTh BIBOABI. OOYyYarOIIMIACS CMOXKET:

noa0upaTh CIOBa, COMOAYMHEHHBIE KJIIOYEBOMY CJIOBY, OIpPEIENAIONIUE €ro
MIPU3HAKU U CBOWCTBA;

BBICTPAaWBaTh JIOTMYECKYIO IIETMOYKY, COCTOSIYI0O W3 KIIOYEBOTO CJOBA H
COIOTYMHEHHBIX €MY CJIOB;

BBIICJSITh OOLIMII NMPU3HAK JBYX MM HECKOJBKUX IPEIMETOB WU SIBICHUN U
OOBSICHATH UX CXOJCTBO;

OOBEIMHATh TMPEAMETH W SBJICHHUA B TPYNIbI IO ONPEACICHHBIM MpHU3HAKaM,
CpaBHHUBATh, KIaCCUPUIIUPOBATH U 000011aTh (HAKTHI U SIBICHHUS;

BBIJICIISITH SIBJICHUE U3 OOIIETO psfa IPYTHX SIBICHUIA;

OTIPEeNeNsITh OOCTOSITENBCTBA, KOTOPBIE MPEIIIECTBOBAIA BO3HUKHOBEHHUIO CBS3H
MEX]y SIBJICHUSIMH, U3 3TUX OOCTOSITENIBCTB BBIACIATH ONpPEACTSIONINe, CIOCOOHbIE
OBITh MPUYMHON JAHHOTO SIBJICHUS, BBISABIISATH IPUYMHBI U CIEICTBUS SIBICHUH;
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CTPOUTH PACCYXJICHHWE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SIBICHHSIM M OT
YAaCTHBIX SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

CTPOMTBH pacCyXJICHHUE HAa OCHOBE CPaBHCHHUS MPEIAMETOB U SBICHHM, BBIACISAS MPH
3TOM OOIIUE MPU3HAKY;

U3JIarath MOJMYYECHHYIO HWH(POPMAIUIO, HHTEPIPETHPYS €€ B KOHTEKCTE perracMon
3aa4u;

CaMOCTOSITEIPHO ~YKa3blBaTh Ha WH(OPMAIHIO, HYXKIAIONIYIOCS B TIPOBEPKE,
Mpeaiarath U MPUMEHSTH CIIOCO0 MPOBEPKU JTOCTOBEPHOCTH HHPOPMAIINH;
BepOaIM30BaTh IMOIIMOHAIBHOE BIICUATIICHUE, OKa3aHHOE Ha HETO HCTOYHUKOM;
OOBSICHSTH SIBIICHUS, TIPOIIECCHI, CBS3M ¥ OTHOIICHHS, BBISBISICMBIE B XOJC
MO3HABATEIBHON M HCCIIEIOBATENbCKON NESITeNbHOCTH (NMIPUBOJUTH OOBSICHEHUE C
n3MeHeHueM GOpMbl TPENICTABICHUS; OOBSICHATh, NETANM3UPYS WIH 00001as;
OOBSICHSITB C 33JJaHHOM TOYKH 3pEHUS);

BBISIBIISITh M HA3bIBaTh NMPUYHHBI COOBITHS, SBIICHUS, B TOM YHCIIC BO3MOXXHBIC /
HanOoJiee BEPOSATHBIE TPHYWHBI, BO3MOXKHBIC TOCIEACTBHUS 3aJaHHOW MPUYUHBI,
CaMOCTOSTEIBHO OCYIIECTRIISIS TPUYUHHO-CIICICTBCHHBIN aHAJIH3;

JeNaTh BBIBOJ, HAa OCHOBE KPUTHUYECKOTO aHalW3a pa3HbIX TOYEK 3pEHUS,
MOATBEPXKAAaTh BBIBOJ COOCTBEHHOW apryMEHTAIlMEH WM  CaMOCTOSTEIHHO
MOJTYYCHHBIMU JTAaHHBIMHU.

YMeHne co3naBaTh, IPUMEHSATh U NPEOOPa30BBIBATH 3HAKK M CHUMBOJIBI, MOJIETH U
CXEMBI JIJISl PEIICHUS YUeOHBIX U MO3HaBaTEIbHbBIX 3a7a4. OOy4aromuicsi CMOXKET:

0003HaYaTh CUMBOJIOM M 3HAKOM MPEIMET U/WIIH SIBIICHUE;

OTIPENENSITh JIOTUYECKHUE CBSI3U MEXIYy MpEAMETaMHU W/HWIN SBICHUSMHU, 0003HAYAThH
JaHHbIE JIOTUYECKHE CBS3U C TIOMOIIBIO 3HAKOB B CXEME;

co3aBaTh a0CTPAKTHBIN UK peabHBIN 00pa3 MpeaMeTa U/uiu SIBJICHUS;

CTPOUTH MOJIECTH/CXEMY Ha OCHOBE YCIIOBUM 3aJa4M U/WJIH CTIOCO0a €€ PeIICHHUS;
co3zaBaTh BepOaIbHbIE, BEMIECTBEHHBIC U HH(POPMAIIMOHHBIE MOJICITH C BBIJCIICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTA JIJIs OIpeIeNIeHus: crioco0a pereH s 3a1a4u
B COOTBETCTBHUH C CUTYalLIUEN;

peoOpa3oBBIBATh MOJAETH C ILEIbI0O BBISBICHUS OOIIMX 3aKOHOB, OIPEIEISIOIINX
JAHHYIO IPEAMETHYIO 00JIacTh;

MEPEeBOAUTh  CIOXKHYIO IO COCTaBy (MHOrOacleKkTHyI0) HWHGOpManuio U3
rpaguueckoro uin GopMaIn30BaHHOTO (CUMBOJILHOTO) MPECTaBICHHS B TEKCTOBOE,
1 Hao0opoT;

CTPOMTHb CXEMy, aJIrOpPUTM JEWUCTBUS, WCIPABIATh WM BOCCTAHABIMBAThH
HEM3BECTHBI paHee alrOpuTM Ha OCHOBE HMMEIOIIErocsi 3HaHHUA 00 00BeKTe, K
KOTOPOMY MPUMEHSIETCS aITOPUTM;

CTPOMTH J0Ka3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT MIPOTHUBHOTO;
aHaTM3UPOBATh/PePIIEKCUPOBATh OMBIT Pa3padOTKM W pealn3alnuu  y4eOHOro
MPOEKTa,  HUCCIEeNOBaHUA  (TEOPETHYECKOro,  ASMIIMPUYECKOT0) Ha  OCHOBE
MPEUIOKCHHON TPOOJIEMHON CHTyallMH, IOCTABICHHONW WM W/WIH 3aJaHHBIX
KPUTEPHUEB OLICHKU POAYKTa/pe3yIbTara.

CwmbicnoBoe ureHne. O0yyaronuiicss CMoXxer:



HAXOIUTh B TEKCTe TpeOyeMyro HMH(pOPMAIUio (B COOTBETCTBHH C LEISIMH CBOEH
NEATEIBHOCTH);

OpPHEHTHPOBATLCS B COJCPKAHMM TEKCTA, MOHHUMAThH IEIOCTHBIA CMBICT TEKCTa,
CTPYKTYypHPOBATh TEKCT;

yCTaHaBIMBATh B3aHMOCBSI3b ONMMCAHHBIX B TEKCTE COOBITUH, SBJICHHUI, TPOIIECCOB;
PE3IOMHUPOBATH TIABHYIO M/ICIO TEKCTA,

npeoOpa3oBeIBaTh  TEKCT,  IEPEBOAS»  €r0 B JPYIYIO  MOJAIBHOCTH,
HHTEPIPETUPOBATh TEKCT (XYIOXKECTBEHHBIH W HEXYJI0KECTBEHHBIM — Y4YeOHBIH,
HAYYHO-TIONMYJISAPHBIH, HH()OPMAIMOHHBIH, TeKCT non-fiction);

KPUTHYECKH OIICHUBATh COJIEpXKaHue U (hopMy TeKCTa.

dopMHUpPOBAHKE U PA3BUTHE SKOJOTMUECKOTO MBIILICHUS, YMEHHUE MPUMEHSThH €ro B
MI03HABATEIPHOM, KOMMYHHUKATUBHOM, COIMAbHON MPaKTHKE W MPOQeCcCHOHATHHON
opueHTanu. OOyJarOmUIACI CMOXKET:

OIpEIeNSATh CBOE OTHOLICHHE K TIPUPOTHOMN CpeJie;

aHAJM3MPOBATh BIHSHHE OSKOJIOTUYECKUX (PAKTOPOB HA Cpeay OOHMTaHUS IKHUBBIX
OpPTaHU3MOB;

NPOBOJMTH MPUYNHHBIN U BEPOSTHOCTHBIN aHAIH3 SKOJIOTHUECKUX CUTYAINH;
NPOTHO3MPOBATh M3MEHEHUS CHTyallud NpPU CMEHE NIeHCTBUS OMHOrO (hakTropa Ha
neiicTBue Ipyroro Gpakropa;

pacmpoCTpaHATh IKOJOTHYECKHE 3HAHUA M yJaCTBOBATh B MPAKTHUECKUX JAeNax IO
3alIUTe OKPYKAIOIIEeH CPeIbl;

BBIpaXKaTh CBOE OTHOIIEHHE K MPHPOJE 4Yepe3 PUCYHKH, COUYMHEHHUS, MOJEIH,
MPOEKTHBIE PaOOTHI.

PazBuTte MoTHMBanuMM K OBJAQJCHUIO KYJbTYPOHM AaKTHUBHOI'O HCIIOJb30BAHUS
CJIOBapeil M IPyrux MOUCKOBBIX cucteM. OOyYaromIHiics: CMOXKET:

OTIpeNieNsITh He0OXOMMbIE KITFOUEBbIe TOMCKOBBIE CIIOBA U 3aIIPOCHI;

OCYILECTBIIATh B3aUMOJCUCTBUE C DJIEKTPOHHBIMU IIOMCKOBBIMH CHCTEMAMH,
CJIOBapsIMHU;

dbopMUpOBaTh MHOXKECTBEHHYIO BBIOODKY M3 TOUCKOBBIX HWCTOYHUKOB ISt
00BEKTUBH3AIUYU PE3YJIbTATOB IOUCKA,

COOTHOCHUTB IIOJIyYEHHBIE PE3YIIbTAThI IIOUCKA CO CBOEH IEATEIBHOCTBIO.

KommyHukatusubie YV /|

1. VYMmeHue opranu3oBbIBaTh yueOHOE COTPYAHMUYECTBO U COBMECTHYIO JI€ATEIbHOCTH C

YYHUTETIEM U CBEPCTHUKAMM;, pabOTaTh MHIMBUIyAIbHO U B TPYIINE: HAXOAUTH 00IIIee
pelieHne W paspeniath KOH(QIMKTHI Ha OCHOBE COIJIACOBAHUS MO3WIMKA MU ydYeTa
UHTEPECOB; (HOPMYIUPOBaTh, aApPTryMEHTHPOBAaTH M OTCTaMBaTh CBOC MHCHUE.
OO0yJarmuiics CMOXET:

ONpPeAesTh BO3MOXHbBIE PO B COBMECTHOM JIESITEIbHOCTH;
WTpaTh OMPEIAECICHHYIO POJIb B COBMECTHOM JAEATEIBHOCTH;



MPUHUMATH MO3UIUI0 COOECEIHNKA, TTOHUMAs TO3HIIMI0 JIPYTOro, pa3jindarh B €ro
peun: MHEHHE (TOYKY 3pEHHSs), NOKA3aTeIbCTBO (ApryMEHTHI), (aKThl; TUIIOTE3HI,
aKCHOMBI, TEOPUH;

OTpeNIeNsATh CBOU JICUCTBUSl U ACHCTBUS MAapTHEpPA, KOTOPHIE CIIOCOOCTBOBAIM HIIH
MPENSATCTBOBAIN MPOAYKTUBHOM KOMMYHUKAIIHNH;

CTPOUTh TO3UTHBHBIE OTHOUIEHUS B TMpolecce Y4YeOHOH U TMO3HABaTEeNbHOMN
NEeSATeTbHOCTH;

KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHUS, B JIUCKYCCUU
YMETh BBIJIBUTAaTh KOHTPApTryMEHTHI, Nepeppa3supoBaTh CBOIO MbICIH (BJaJeHUE
MEXaHU3MOM 3KBUBAJICHTHBIX 3aMEH);

KPUTHUYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM MpPHU3HABATH
OIMOOYHOCTh CBOETO MHEHHUSI (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;
npejiarath albTepPHATUBHOE pelieHNe B KOHQIMKTHOM CUTYaIlHH;

BBIJICJIATH OOIIYI0 TOUKY 3pEHUS B IUCKYCCHUU;

JIOTOBApUBAThCSl O TMpaBWIaX W BOMpPOCax Jisi OOCYXKIEHHUS B COOTBETCTBHH C
MOCTABJICHHOMW MEPE TPYIIION 3a1a4ei;

OpPraHHW30BBIBATh Y4eOHOE B3aUMOJIEUCTBHUE B Tpymie (OMpeaessiTh OOIIHE IIEeNH,
pacrpeaensiTh pojiu, 10rOBapUBATHCS IPYT C IPYTOM U T. 11.);

yCTpaHsATh B paMKax Juajora pa3pbiBBI B KOMMYHHUKAIMH, OOYCIIOBIICHHbBIC
HEMOHUMAaHUEM/HENPUSITUEM CO CTOPOHBI coOeceHMKa 3afadd, (OPMBI WU
COJIEpXKaHUs TUAJIoTa.

YMeHHe OCO3HaHHO HCIIOJIb30BaTh PEYEBBbIE CPENICTBA B COOTBETCTBUM C 3ajayei
KOMMYHHUKAIlUKA U1 BBIPAKEHHS CBOMX YYBCTB, MBICIEH W TMOTpeOHOCTEH s
TJITAHUPOBAHUS U PETYJISIIIUU CBOCH NeATETbHOCTH; BIaJCHUE YCTHOW U MUCHhbMEHHON
pEeUbI0, MOHOJIOTHYECKON KOHTEKCTHOU peubto. O0yUarommiicss CMOXET:

ONpeeNaTh 3aJadyy KOMMYHHMKAllMd MU B COOTBETCTBUU C HEW OTOMpATh peueBble
CPENCTBa;

0TOMpaTh M UCIIOJIb30BATh PEUYEBbIE CPEJCTBA B MPOIIECCe KOMMYHUKALIUU C IPYTUMHU
JOABMU (JIMAJIOT B Mape, B MaJIO# TpyIINe u T. 1.);

MPEICTaBIATh B YCTHOM WM MUCbMEHHOW (popMe pa3BepHYTHIN IJIaH COOCTBEHHOM
NESTEIBHOCTH;

coOyo1aTh HOPMBI IMyOJMYHOM peuM, perjiaMeHT B MOHOJOre M JUCKYCCHHM B
COOTBETCTBUU ¢ KOMMYHUKAaTHUBHOM 3a7a4€il;

BBICKa3bIBaTh W OOOCHOBBIBATH MHEHHUE (CYXACHHME) U 3alpallvBaTb MHEHUE
IapTHepa B paMKax JMajora;

MPUHUMATh PEIIeHUE B XO/I€ AUAJIOTa M COTIACOBBIBATh €r0 C COOECETHIUKOM;
co3/aBaTh NHUCbMEHHBbIE «KJIMIIMPOBAHHBIE» W  OpPUTHMHAIBHBIE TEKCTHl C
UCTIOJIb30BAaHUEM HEOOXOAMMBIX PEUEBBIX CPE/CTB;

MCIIOJIB30BaTh BepOaIbHbIE CPEACTBA (CPEACTBA JJOTUUYECKON CBSI3M) NSl BBIJCICHUS
CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

UCIIOJIb30BaTh ~ HeBepOajbHbIE  CpPeACTBA  WJIM  HAlJIAHbIE  MaTepualbl,
MOJITOTOBJICHHBIE/OTOOPAaHHBIE IO/l PYKOBOACTBOM YUHTEJIS;

JIeJ1aTh OLIEHOYHBIN BBIBOJ O JOCTH)KEHHH LENM KOMMYHHUKAllUU HETOCPEICTBEHHO
Mocye 3aBepuIeHUsI KOMMYHUKATUBHOTO KOHTAKTa MU 0OOCHOBBIBATH €TO0.



3. ®opMupoBaHME W pa3BUTHE KOMIETEHTHOCTH B OOJaCTH WCHOJIb30BaHUS
nH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHoyorui (nanee — MKT). O0yuarommiics
CMOXET:

e IICTICHANIPABIICHHO WCKaTh M  HCIOJb30BaTh HWH(MOPMAIIMOHHBIE  PECYpCHI,
HEOOXOIUMBIC JIJISl PEIICHUs yYeOHbIX W MPAKTUYCCKUX 3aad C MOMOIIBIO CPEJCTB
UKT;

e BBIOMpPATH, CTPOWTH M HCIIOJIb30BATh AJCKBATHYIO HH()OPMAIMOHHYIO MOJENb IS
nepeilad CBOMX MBICIICH CpPEJCTBAMU C€CTECTBCHHBIX M (OPMAJIbHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUAMHU KOMMYHHUKAIINH;

e BBIICIATH MHPOPMAIMOHHBINA ACTIEKT 33J1a4M, OIEPUPOBATH TAHHBIMH, UCTIOIH30BAThH
MOJIETTh PEIICHUS 3a]a9H,

e HCIIOJI30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHMHU (BKJIIOYas BBIOOpP aJCKBATHBIX 3ajiaue
WHCTPYMEHTAIBHBIX IMPOTPAMMHO-AITAPATHRIX CPEJCTB U CEPBHUCOB) IS PEIICHUS
WHOOPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX yYeOHBIX 3aja4, B TOM YHCIIE:
BBIYMCIICHUE, HANKMCAaHWE IHCEM, COYMHECHMH, JOKJIaJ0B, pedeparoB, CO3JIaHHE
MIpe3eHTAIUH U JIp.;

e HCIIOJH30BATh MHPOPMAIIUIO C YIETOM ITHUYECKHUX U TIPABOBBIX HOPM;

e co3/aBaTh WH(OPMAIMOHHBIC PECYpPChl PA3HOTO THMA W JUISI Pa3HBIX AyIUTOPHH,
coOmogaTh  MHGOPMAIIMOHHYK)  THTHEHYy W TNpaBWia  HH(POPMAIMOHHOMN
0€30I1aCHOCTH.

MeTanpeamMeTHbie pe3yJbTaTbl OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NMPOTrPaMMbI
OCHOBHOT'0 0011ero 00pa3oBaHMs J0JIKHbI OTPAKATH:

e HaBBIK CaMOCTOATEIBHOTO MNPUOOPETEHUS HOBBIX 3HAHUM, OpraHu3aluu y4eOHOM
NEATEIBbHOCTH, TIONCKA CPEICTB €€ OCYIIECTBICHUS;

e IUJIAaHUPOBAaHWE, KOHTPOJIUPOBAHUE M OIICHUBAHUE yUYEOHBIX EHCTBUN B COOTBETCTBUH C
IIOCTABJIEHHOM 3aJ]a4€il U YCIOBUSMU €€ pealln3altiu;

e T[OHMMaHHUE MpOOJEeMbl, YMEHHE CTaBUTHb BOIPOCHI, BBIJBUTaTh THUIOTE3Yy, AaBaTh
oTpesieNieHUs] TIOHATUSM, KIACCU(PUIIMPOBATh, CTPYKTYPHPOBATh MaTE€pUa, MPOBOJAHUTH
AKCIIEPUMEHTHI, apTyMEHTHPOBATH COOCTBEHHYIO MO3UIINI0, (POPMYTUPOBATH BHIBOJABI U
3aKJIIOYEHUS;

e yMeHHME WH3BJIEKaTh MHGOPMALMIO W3 pa3IWYHBIX HMCTOYHHMKOB, BKJIIOYas CpEACTBa
MaccoBoil WH(pOPMAINK, KOMIAKT-TUCKA y4eOHOr0o Ha3HaueHus, pecypchl BecemupHoit
cetn MHTepHeT; ymMeHHWE CBOOOJTHO TOIB30BATHCSA CJIOBAPSIMH PAa3JIMYHBIX THUIIOB,
CIPaBOYHOW JHUTEpaTypoil, B TOM 4YHCII€ M Ha DJIEKTPOHHBIX HOCHUTENAX; COONIOAATh
HOpPMBI HH(POPMAITMOHHOW N30UPATENbHOCTH, ITHKH;

® YMEHHE Ha INPAKTHUKE MOJb30BATHCA OCHOBHBIMH JIOTUYECKHMH IPUEMAMH, METOJaMHU
HaOJIIO/ICHUS, MOJEIUPOBaHUS, OOBSCHEHUS, PEIICHUS MpoOJieM, MPOTHO3UPOBAHUS U
Ap.;

e yMEHHE BOCIPUHUMATH, CHCTEMATH3UPOBATh U TPEIBSABIATh WHOOpPMAIMIO B
CJIOBECHOH, 00Opa3HO#, CHMBONIMYECKHX (opMax; aHAIM3UPOBATH U TepepadaThIBAThH
MOJIYYEHHYIO HH(OPMAIIMIO B COOTBETCTBUHU C MTOCTABJICHHBIMU 33J]a4aMH;
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* yMEHHME NEPEBOAUTH MH(OPMALIMIO U3 OJJHOM 3HAKOBOW CHCTEMBI B JPYTYIO (M3 TEKCTa B
TabIuIy, U3 ayAUOBU3YaJIbHOI'O psiia B TEKCT M Jp.), BHIOMpPATh 3HAKOBBIE CHCTEMBI
aJIeKBaTHO I03HABATEILHON M1 KOMMYHHUKAaTUBHOW CHUTYallWH;

e yMeHHE CBOOOJHO, MPAaBWJIbHO M3J1araTh CBOM MBICIU B YCTHON M MHCbMEHHOU (hOpME;
aJIeKBaTHO BbIpaXaThb CBOE OTHOIIEHHE K (akTtaM U SBJICHHUSIM OKpYKarolleu
JNEHUCTBUTENIBHOCTH, K IPOYUTAHHOMY, YCIIBIIIAHHOMY, YBUJIEHHOMY;

® yMEHHE OOBACHSTH SBJICHUS U MPOLECCHl COLMATBHOW AEHCTBUTENBHOCTH C Hay4YHBIX,
COLIMATIbHO-(PHIIOCOPCKUX TO3UIUH, paccMaTpuBaTh KX KOMIUIEKCHO B KOHTEKCTE
CJIOKUBIIMXCS PEAINN U BO3MOKHBIX IIEPCIIEKTHB;

e CrHOCOOHOCTH OPraHU30BATh CBOIO XKH3Hb B COOTBETCTBUU C OOILIECTBEHHO 3HAUMMBIMU
MIPEICTABIECHUSIMUA O 3J0POBOM 00pa3e >KM3HHU, MpaBax M OOSI3aHHOCTSAX IpakJIaHWHA,
LHEHHOCTSX OBITUS U KYJIbTYpPbl, IPUHLIUIIAX COLIMATIBLHOTO B3aUMOACHCTBUS;

* IPUMEHEHHE MWHIYKTHBHBIX M JEAYKTUBHBIX CIOCOOOB pacCyXJIEHHUH, BHJEHHUE
pa3IMUYHBIX CIIOCOOOB pELICHUs 3a/1aY;

e BbHINIOJIHEHUWE T[I03HABATENBHBIX M MPAKTHUYECKUX 3aJaHUi, B TOM UHUCIE C
WCIIOJIb30BAHMEM IPOEKTHOM NEATEIPHOCTH Ha ypOKax M B JOCTYIHOH COLIMAIIBHOMN
IIPaKTHUKE;

e CIIOCOOHOCTH OIIEHMBATh C MO3HMLMHA COIMAIBHBIX HOPM COOCTBEHHbBIE TOCTYIKU U
MOCTYIIKH JAPYTUX JIOACH; yMEHHE CIylaTh COOeCeHIKA, TOHUMATh €ro TOUKY 3pEHMS,
IIPU3HABATh IIPABO JPYrOro 4eJIOBEeKa HA NHOE MHEHUE;

e yMEHHME B3aUMOJIEWCTBOBATH C JIOJbMH, pabdOTaTh B KOJUIEKTUBAX C BBIIOJHEHUEM
COLIMAJIBHBIX POJIEH;

e yMEHHME OIICHMBATh CBOIO II03HABATEIbHO-TPYJOBYIO IEATEIBHOCTH C TOUYKH 3PEHUS
HPaBCTBEHHBIX, IPABOBBIX HOPM, 3CTETHUECKUX IIEHHOCTEW 10 MPUHATHIM B O0IECTBE U
KOJUIEKTHBE TPEOOBAHUSIM U IPUHIUIIAM;

® OBJIQJICHUE CBEJICHUSMH O CYLIHOCTH U OCOOCHHOCTSIX OOBEKTOB, IPOLIECCOB U SBJICHUM
NEHUCTBUTENBHOCTH (IPUPOJHBIX, COLMAIBHBIX, KYJIbTYpPHBIX, TEXHUYECKUX U [1p.) B
COOTBETCTBUU C COJIEP>)KAHUEM KOHKPETHOTO y4eOHOI0 MpeMETa;

e [IOHMMaHWE 3HAYMMOCTHU pPA3IUYHBIX BHUAOB MNPOPECCHOHATBHOM M OOIIECTBEHHON
JESTEIIBHOCTH.

1.3. TlpeaMeTHbIe pe3yJibTAThl OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl

BpinyCKHUK HAYYHTCH:

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSMU: MHOXKECTBO, DJICMEHT MHOKECTBA,
MMOJMHOKECTBO, TPUHAJIC)KHOCTD;

®  33/1aBaTh MHO>KECTBA MEPEUUCIICHUEM UX DJIEMEHTOB;

® HAXOJUTh MepecedeHue, 00beIMHEHNE, TTOJMHOKECTBO B IPOCTEHIIINX CUTYAIIHSX;

e OmepupoBaTh Ha 0A30BOM YPOBHE MOHITHSAMU: ONPEJEICHHUE, aKCUOMa, Teopema,
JI0Ka3aTeabCTBO;

® MPUBOAUTH TMPUMEPHI MU  KOHTPHOPUMEPHI Uil  TOATBEPKICHHS  CBOUX
BBICKAa3bIBaHUIA.

®  UCIOJIb30BaTh TpauuecKoe MPeJACTaBICHNE MHOXKECTB ISl OTIMCAHUS PeaIbHBIX
MIPOIIECCOB | SIBJICHUH, TIPU PEIICHUH 3a7a4 IPYyTUX YIeOHBIX MPEIMETOB.
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e omepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMHU: HATypaJlbHOEC YHCIO, IIEJI0e
YUCJI0, OOBIKHOBEHHasi ApPOOb, JecSITHYHas JpoOb, CMeIIaHHas JpoOb, palMOHAIBHOE
9HUCII0, apu(PMETHICCKUN KBAIPATHBIM KOPCHB;

® UCIIOJB30BaTh CBOWMCTBA 4YWCEJ W TMpaBuja JCUCTBUM TIPU BBINOJHEHUU
BBIYHCIICHMI;

®  UCIIOJB30BaTh MpHU3HAKKA Jenumoctd Ha 2, 5, 3, 9, 10 mpu BhINOJHEHUU
BBIUMCIICHUH W PEIICHUH HECTIO0KHBIX 3aj1ay;

®  BBINIOJHATH OKPYTJICHUE PAllMOHAJIBHBIX YHCEJI B COOTBETCTBUU C MIPaBUIIaMU;
OIICHUBATh 3HAYECHHUE KBAJAPATHOTO KOPHS U3 MOJIOKUTEIILHOTO 1I€JIOr0 YUCIIA;
pacrno3HaBaTh PalHOHAIBHBIE U UPPALMOHAIBHBIE YUCIIA;

CpaBHMBATH YHCIIA.
OLICHHUBATh PE3YyJIbTAThl BBIYMCICHUN MIPU PEIIEHUH MPAKTUYECKUX 3aaY;
BBITIOJIHATH CPABHEHUE YHCEII B pEAIBbHBIX CUTYyaIUsIX;

® COCTaBJIAThH YMCJIOBBIE BBIPAKEHHS MPU PEIICHUM MPAKTUYECKUX 3a7ad U 3ajad
W3 IPyTUX y4eOHBIX MPEIMETOB.

®  BBINOJHATH HECIOXXHBIE MPEOOPa30BaHUA ISl BEIYMCICHUS 3HAUCHUM YHCIOBBIX
BBIPQOKECHHUH, COJIEpXKAIIUX CTEINEHH C HATypaJIbHBIM IOKa3aTeJIeM, CTEIEHH C IIEIbIM
OTpUIATEIbHBIM MOKA3aTEeIeM;

® BBINOJHATH HECIOXHBIE TpPeoOpa3oBaHHUS IEIbIX BBIPAXKEHUN: pPACKPBIBATh
CKOOKH, MPUBOIUTH MOJOOHBIE ClIaraeMbie;

®  HCMOJB30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXKEHHUSI (KBaJpaT CyMMBI, KBaJpat
Pa3HOCTH, Pa3HOCTH KBAJIPATOB) JJIsl YIIPOIICHUS BHIYMCIICHUN 3HAUYCHU I BbIPAKEHU;

® BBINOJHATH HECIOXHBIE MpeoOpa3oBaHUsl IPOOHO-TUHEHWHBIX BBIPpAKCHUN U
BBIpaKEHUH C KBaJAPATHHIMU KOPHSIMHU.

® [IOHMMATh CMBIC]I 3aIIMCH YHCJIA B CTAHIAPTHOM BU/IE;

e omepupoBaTh Ha 6A30BOM YPOBHE MOHSTHEM «CTaHAAPTHAS 3aMUCh YHCTIA.

e omepupoBaTh Ha 0A30BOM YPOBHE IMOHATHAMU: PAaBEHCTBO, YHCIIOBOE PABEHCTBO,
ypaBHEHUE, KOpPEHb YpPaBHEHHUs, pCIICHUE YpPABHEHMS, YHCIOBOE HEPABEHCTBO,
HEpPABEHCTBO, PEIICHUE HEPABEHCTBA;

®  TIPOBEPATH CHPABEIINBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;

® pellaTh JUHEHMHBIE HEPABEHCTBA U HECIOXHBIE HEPABEHCTBA, CBOJAIIMECS K
JIMHEWHBIM;

® pelaTh CUCTEMBbI HECTOKHBIX JINHEHHBIX YPABHEHUHN, HEPABEHCTB;

® TPOBEPSATH, ABJISICTCS JIM IAHHOE YUCIIO PEIICHUEM ypaBHEHUS (HEpaBEHCTBA);

e pemiaTh KBaJpaTHBIC ypaBHEHUS 1O (OPMYJie KOPHEH KBAaIpaTHOTO ypaBHEHUS,

e m300paXkaTh PEIICHUS HEPABEHCTB M MX CHCTEM Ha YHCIIOBOM MPSMOM.

®  COCTaBIIATH U PEIIaTh JIMHEHHbIC YPABHEHUS TP PEILICHUH 3a]1a4, BOZHUKAIOIINX
B JIPYTUX y4eOHBIX MpeIMETaXx.

®  HaXOAWTh 3HaUCHHUE (PYHKIIUU IO 33JTAHHOMY 3HAUYCHHIO apTyYMEHTA,

® HaXOAWTh 3HAUCHHWE apryMeHTa IO 3aJaHHOMY 3HAaueHHUIO (YHKIUU B
HECJIOKHBIX CUTYAIUsX;

®  ONpEACNATh NOJIOKEHUE TOYKHU IO €€ KOOpJAMHATaM, KOOPJAWHATHI TOYKH IO €€
MOJI0’)KEHUIO HA KOOPJUHATHOM TIJIOCKOCTH;

e 1o rpaduKy HaAXOAUTh O0JACTh OMpPENENICHUsl, MHOXKECTBO 3HAUCHHM, HYJIU
GYHKIMY, TPOMEXYTKH 3HAKOTOCTOSHCTBA, IMPOMEXKYTKA BO3pacTaHUs H yOBIBaHUA,
HauOOJIbIIIEe U HAMMEHbBIIIEE 3HAUCHUS (YHKIINY;
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®  CTpOUTh rpaduK JMHEHHON PYyHKIUY;

® [IpOBEpATh, SIBISIETCS JIM JaHHBIA Trpapuk TrpaduKoM 3aJaHHOM (QYHKIUHU
(JTMHEWHOM, KBaIpaTUIHOM, 0OPATHON MPOTOPIIMOHATIEHOCTH );

e ompeneniaTb NpUOIMKEHHbIE 3HAUEHUsT KOOPAMHAT TOYKH IEpeceueHust
rpauKoB pyHKIUH;

e omepupoBaTb Ha ©0a30BOM YpPOBHE TMOHATHUSAMM: IIOCIEAOBATEIBHOCTD,
apudmeTryeckas mporpeccusi, reOMETpUUIECKast MPOrpeccus;

e pemaTh 3aJa4d Ha MPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh MOJyuYeH
HEIMOCPEACTBEHHBIM MOACUYETOM 0€3 MpUMeHEeHUs (PopMyII.

®  HCIOJIb30BATh rpa)MKU PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEN ISl OTIpEAETICHUs
UX CBOHCTB (HauOonbIIME W HAUMEHBIIME 3HAYEHHUS, IPOMEKYTKH BO3PACTAHUS U
yObIBaHUs1, 00JACTH MOJOKUTEIBHBIX U OTPULIATEIbHBIX 3HAYSHHUH U T.11.);

®  UCIOJIb30BAaTh CBOMCTBA JIMHEWHON (QYHKIMU U ee rpaduK MpU pPElICHUH 3a7ad
U3 IpYruX y4eOHBIX IPEIMETOB.

® UMETh IMpPEACTABICHHE O CTAaTHCTUYECKHX XapaKTEPUCTHUKAaX, BEPOSTHOCTU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/a4aXx;

e pemarh MpoCTeiine KOMOWHATOPHBIE 3a7aud  METOJOM  MpSMOr0 U
OpraHW30BaHHOTO Tepedopa;

® [Ipe/CTaBIAThH JaHHbIC B BUJIE TaOIUL, 1UarpaMm, rpa(uKos;
YUTATh UH(DOPMAIUIO, IPEJICTABICHHYIO B BUAE TaONMIIbI, IUAarpaMMBbl, TpaduKa;
OIpeEeNATh OCHOBHbIE CTATUCTHUECKHE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;
OILICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHIIINX CITyYasix;
UMETh TIPEJICTABIICHUE O PO 3aKOHA OOJIBIIMX YHCEN B MACCOBBIX SIBICHUSX.
OLICHMBATh KOJMYECTBO BO3MOXHBIX BAPHAHTOB METOI0M IIepedopa;

® UMETh MPEJCTaBICHHE O POJU MPAKTUYECKH JOCTOBEPHBIX U MAaIOBEPOSITHBIX
COOBITHI;

® CpaBHMBaTb OCHOBHBIE CTaTHUCTHMYECKHE XapaKTEPUCTUKH, TOJIYyYEHHBIE B
npoLecce peleHus NpUKIaaHoN 3a7jaul, U3yUeHHs peaibHOTo SIBJICHHUS;

® OICHUBAThb BEPOATHOCTh pEAJbHBIX COOBITUM M SBICHUA B HECIOKHBIX
CUTYaIUsX.

® pemiaTh HECJIOXKHBIE CIO’KETHBIE 33JaYd Pa3HbIX THUIOB Ha BCEe apHU(pMETHUECKUE
JICHCTBUS,

® CTpPOUTh MOJENb YCIOBHUS 3aqaud (B BHJIe TaOJIMLbI, CXEMbl, PUCYHKA WIU
YpaBHEHHMSI), B KOTOPOU JTaHbl 3HAYEHUSI ABYX M3 TPEX B3aWMOCBA3aHHBIX BEJIUYMH, C LIETBIO
MIOMCKA PELIEHUS 3a]auH;

® OCYWIECTBJIATH CIOCOO TMOMCKAa pEIIEHHUs 3aJaud, B KOTOPOM pacCyXJeHue
CTPOUTCS OT yCJIOBUS K TPEOOBAHHUIO UK OT TpeOOBaHUS K YCIOBHUIO;

®  COCTaBIIATH IIJIaH pELICHUS 3a]auH;

e  BBIICIATH ATAIbl PEIICHUS 3a/1a4U;

® UHTEPIPETUPOBATH BBIUMCIUTEIbHBIE pE3yNbTaThl B 3ajlaue, HUCCIEI0BATh
MOJIYYEHHOE pEelleHUe 3a1auH;

® 3HATh pa3iMyuue CKOpOCTeH OO0bEKTa B CTOAYEH BOJIE, MPOTHUB TEUEHHUS U IO
TEUEHUIO PEKU;

e pelaTh 33/1a4d Ha HAXOXKJICHHE YaCTH YMCJIa U YKCIIA [0 €ro YacTu;

e pemarh 3ala4d pa3HBIX THMOB (HAa paboOTy, Ha TOKYIKH, Ha JBHKEHUE),
CBSI3BIBAIOIINX TPU BETUYUHBI, BHIJICIATH 3TH BEJIMYUHBI M OTHOIIEHUS MEXKTy HUMU;
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® HAaXOQUThb NPOLUEHT OT YHUCJA, YHUCIO IO MPOLEHTY OT HEro, HaXOIWUTh
MIPOLIEHTHOE CHUYKEHUE WM MPOLIEHTHOE MOBBILICHUE BEJIMYUHBI,

®  pellaTh HECIOXKHBIE JOTUYECKUE 3a]]a4d METOJOM PACCYXKACHHM.

e  BBIJBUIATh TMIIOTE3bI O BO3MOXKHBIX IIPENEIBHBIX 3HAUEHUAX NCKOMBIX B 3aJa4e
BEJIMYUH (JIeN1aTh MPUKUIKY ).

e OmepupoBaTh Ha 6A30BOM YPOBHE MOHATUSAMH F€OMETPUUECKUX PUTYD;

® u3BJIEKaTh MHQPOPMALMIO O TEOMETPUUYECKUX (Urypax, MPEACTaBICHHYIO Ha
gyeprexax B SBHOM BHJIE;

® TPUMEHATHh I pelIeHUs 3aJay reoMeTpuyeckue (akTbl, €CIM YCIOBUSA HX
MIPUMEHEHMS 3aJaHbl B IBHOM (opME;

e pelarh 33Ja4d HAa HAXO0XKJACHHE T€OMETPUUYECKHMX BEJIIMYMH MO oOpaslaM WiId
QJITOPUTMAaM.

®  JCIIOJIb30BaTh CBOMCTBA reOMETpUUYECKUX (PUTyp AJs pelieHHs] TUIIOBBIX 3ajad,
BO3HUKAIOUIMX B CUTYAIUsIX MOBCEAHEBHOM KU3HHU, 3a/1a4 MPAKTUUECKOTO COACPKAHUSI.

e omepupoBaTb Ha 0a30BOM YypOBHE NOHSTHSIMH: PaBEHCTBO (Uryp, paBHBIE
¢Gurypbl, paBeHCTBO TPEYIOJIbHHUKOB, MapaJJICNbHOCTh MPSIMBIX, MEPHEHIUKYISIPHOCTh
IPSIMBIX, YIJIBI MEXy IPSIMBIMH, IEPIIEHIUKYIISIP, HAKJIOHHAS, TPOEKIUS.

®  HCIOJIb30BATh OTHOILIEHHUS JUIsl PELIEHUS MPOCTEMIIMX 3a7ad, BOZHHMKAIOIIUX B
peanbHON JKU3HH.

® BBHIIOJHATH MU3MEpPEHUE JJIMH, pPACCTOSHUM, BEJIMYUH YIJIOB, C IOMOIIBIO
MHCTPYMEHTOB /Il U3BMEPEHUH JIJIUH U YIJIOB;

® TpuUMEHATH (GOpPMYJIBl MEPUMETpa, IIIOMAAN U 00beMa, MJIOUIaaN MOBEPXHOCTH
OTJEIbHBIX MHOTOTPAaHHUKOB IIPU BBIYMCIIEHUSX, KOTJIa BCE JAHHbIE UMEIOTCS B YCIIOBUU;

e npumeHsaTh TeopeMy Iludaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOILIECHUS
JUIsl BBIYUCIICHUS UIMH, PACCTOSIHUY, TUIOIIAJEH B IPOCTEUIINX CIIydasiX.

®  BBUHCIATH PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTyalUsX, IUIOLIAJNA B
MPOCTEHIINX CiIydasiX, IPUMEHITh (POPMYJIbl B MPOCTEUIINX CUTYalUsIX B MOBCEIHEBHOU
AKU3HU.

e 1300pa)kaTh TUNOBbIE MIIOCKKUE QUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKHU U C
IIOMOLIBIO NHCTPYMEHTOB.

®  BBINOJIHATH MPOCTEHIINE NOCTPOSHHUSI HA MECTHOCTH, HEOOXOIMMBIE B peatbHOI
KU3HU.

CTPOUTH QUTYPY, CHAMMETPUUHYIO JaHHOU (PUType OTHOCUTENIBHO OCHU U TOUYKH.
pacro3HaBaTh IBKEHHE 0OBEKTOB B OKPYKAIOIIEM MHUPE;
pacro3HaBaTh CHMMETPHUYHBIE (UTYPHI B OKPY’KAIOIIEM MUDE.

e omepupoBaTb Ha 0a30BOM YypOBHE TMOHSTHSMH BEKTOpP, CyMMa BEKTOPOB,
MIPOM3BEACHHUE BEKTOpA Ha YHCII0, KOOPIUHATHI HA TIOCKOCTH;

e ompenensaTb NPUOIMKEHHO KOOPAMHATHI TOYKM IO €€ HU300paKeHUI0 Ha
KOOPJAMHATHOM TJIOCKOCTH.

® UCIOJIb30BATh BEKTOPHI JUISl PEIIEHUs MPOCTEMIIMX 3aJady Ha OINpEEIICHUE
CKOPOCTH OTHOCHUTEJIbHOTO ABM)KCHHS.

®  ONHCHIBATH OT/ENBHBIEC BBIJAIOIIUECS PE3YIbTATHI, OTYUYEHHBIEC B X0/1€ PA3BUTHS
MaTEeMaTUKH KaK HayKH;

® 3HATh MpPUMEPBl MAaTEMaTUYECKUX OTKPBITUM M HMX aBTOPOB, B CBS3U C
OTEYECTBEHHON U BCEMUPHOU UCTOPUEH;

® [OHMMATh POJIb MaTEMAaTUKH B pa3Butuu Poccum.
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e BpIOMpATh NOAXOAIIMN H3YYEHHBIH METOJ JUIsl PELIeHUs H3YUYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a/1a4;

® [IPUBOJIUTH NPHUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKpYy Karollen
JeUCTBUTEIBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BblHyCKHI/IK MOJIYIUT BO3MOKHOCTb HAYYUTHLCS .

e ONEpUpOBaTh TMOHATHSMH: OIPEICICHUE, Teopema, aKCHUOMa, MHOXKECTBO,
XapaKTEPUCTUKU MHOYKECTBA, AJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE M OECKOHEYHOE
MHOKECTBO, TOAMHOXECTBO, IPUHAJJICAKHOCTh, BKJIIFOYEHHE, PABEHCTBO MHOYKECTB;

e 1300pakaTh MHOXKECTBA M OTHOIICHHE MHOYKECTB C TIOMOIIIbIO KPYyTOB Dijepa;

e ONpeAcisITh NPUHAIICKHOCTh D3JEMEHTa MHOXKECTBY, OOBEIWHCHHIO U
MEPECEUCHUI0 MHOXKECTB;

® 33/1aBaTh MHO>XECTBO C TMOMOIIBIO MEPEUYUCIEHUS DJIEMEHTOB, CIIOBECHOTO
OITMCAHUS;

e ONEepUpOBaTh  TMOHATUSMH:  BBbICKa3blBAaHUE, HWCTUHHOCTb W  JOXKHOCTh
BBICKA3bIBaHMS, OTPUIIAHUE BBICKA3bIBAHUM, OMEpPALlMM HAJ BBICKA3bIBAHUSMH: W, WIIH, HE,
YCJIOBHBIEC BBICKA3bIBaHUS (MMILTUKAIINN);

®  CTPOWTH BBHICKA3bIBAHHMS, OTPUIIAHUS BBICKA3bIBAHUM.

®  CTPOWTH LIETIOUYKH YMO3aKJIIOYEHU Ha OCHOBE HMCIOJIb30BAHUS MPABUJI JIOTHUKH;

® CMOJB30BaTh MHOXECTBa, OIEpalldid C MHOXKECTBAaMH, WX TIpadruyecKkoe
MPECTABIEHUE JIJIS1 ONUCAHUS PEATbHBIX MPOLIECCOB U SABICHUM.

®  ONEpPUPOBATHh MOHATHUSIMH: MHOKECTBO HATYypaJIbHBIX YHCEJI, MHOXKECTBO ILIEJIBIX
Yyucelsl, MHOKECTBO PallMOHAIBHBIX YMCEN, UPPAMOHATIBLHOE YMCIIO, KBAJIpATHBIM KOPEHb,
MHOKECTBO JICCTBUTENBHBIX YHCEN, TE€OMETPUYECKAsT HHTEPHPETALNS HATYpPaIbHBIX,
LEJIBIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YUCETT;

® [IOHUMATh U OOBSACHATH CMBICII TO3UIIMOHHON 3aITMCH HATYPAJILHOTO YHCTIA;

® BBHIIOJHATH BBIYUCICHHS, B TOM YHUCJIE C HCIOJb30BAaHUEM IPUEMOB
paLMOHAJIBHBIX BBIYMCIICHHM;

®  BBINOJHATH OKPYTJICHUE PALIMOHAIBHBIX YUCEJ C 33JJaHHON TOYHOCTHIO;

® CpaBHMBATH PAIMOHAIBHBIC U HPPALIMOHAIBHBIC YUCTIA;

® MPEJCTaBIATH PAllMOHATBLHOE YHUCIIO B BUJIC JECATHUYHON ApOoOH

®  YIOpPSAOYMBATH YHUCJA, 3alMCAHHBIE B BHUAEC OOBIKHOBEHHOW M JIECATHYHOMU
1poowu;

e naxoauts HOJI 1 HOK uucen 1 ucnosib30BaTh UX MPHU PEIICHUM 3a]1a4.

® MPUMEHSTH MpaBUIa NMPUOIMKEHHBIX BEIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX
3a/1a4 ¥ PEIICHUH 33/1a4 APYTUX YUYEOHBIX MPEIMETOB;

e  BBIIOJHATH CPABHEHHUE PE3YyJIbTATOB BBIYMCICHHUUN MPU PELIEHUH MPAKTUYECKUX
3a/1a4, B TOM YHCJI€ MPUOTHMKEHHBIX BIYUCICHUN;

® COCTaBJIATh M OIICHUBATHh YMCJIOBBIE BBIPAKEHUSA MPHU PEIICHUU MPAKTUYECKHUX
3a/1a4 ¥ 3aJ1a4y U3 JPyrux y4eOHbIX MPEIMETOB;

® 3aMUChIBATh M OKPYIJIATh YHUCJIOBBIE 3HAYEHUS PEAIbHBIX BEIUYUH C
WCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS.

e ONEpPUPOBATHh IMOHATUSMM CTEIIEHW C HATypaJdbHBIM IIOKA3aTeJIEM, CTENEHH C
LEJIBIM OTPULIATEIILHBIM [TOKA3aTENIEeM;
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®  BBHIOJHATH MPEoOpa3oBaHUsS LENbIX BBIPAKEHUM: NEUCTBUA C OJHOWICHAMU
(cmoskeHHe, BRIUMTAHUE, YMHOXKCHHUE), IEHCTBUS C MHOTOWICHAMH (CJIOKEHUE, BEIYUTAHUE,
YMHOKEHHE);

®  BBHINOJHATH PA3NIOKEHHE MHOTOYJICHOB HAa MHOXHUTEIHU OJHUM M3 CIIOCOOOB:
BBIHECEHHE 3a CKOOKY, TPYNITUPOBKA, UCIIOJIB30BaHNE (POPMYIT COKPAIIICHHOTO YMHOKEHUS;

®  BBIICIATH KBAJIPAT CYMMBI M Pa3HOCTH OJTHOYJICHOB;

®  pacKJIaIbIBaTh HA MHOXKUTENH KBAJAPATHBIA TPEXUIICH;

®  BBHINOJHATH MPeoOpa30BaHUsl BBIPAKEHUN, COJAEPXKAIIUX CTENEHU C LEIbIMU
OTPUIATEIIBHBIMU TIOKA3aTEISIMU, TEPEXOAWTh OT 3aliCH B BHJIE CTCICHU C IEIBIM
OTPUIATEIIFHBIM TIOKA3aTeJIeM K 3aIliCH B BHUJIE APOOH;

®  BEHINOJHATH MPE0OpPa30BaHUS JPOOHO-PAMOHATLHBIX BRIPAKCHHUI: COKpAIICHHUE
npobei, mpuBeneHue anrebpamveckux Apobei K o00IleMy 3HAMEHATeNo, CI0XKEHUE,
YMHOXKEHUE, JCJICHHE alreOpandeckux ApoOeil, Bo3BeleHHE alnredpandeckoil apoou B
HATYPaJTbHYIO U HENYI0 OTPUIIATEIHHYIO CTETICHD;

®  BEINIOJHATH IPEOOPA30BAHUS BRIPAXKEHUH, COJEPIKAIINX KBAAPATHBIC KOPHHU;

®  BBIICIATH KBaJPAT CYMMbI WJIM PA3HOCTH JIBYWICHA B BHIPAKECHHUSX, COJIEPIKALITUX
KBaJIpaTHbIE KOPHHU;

®  BBHINIOJHATH IPEOOPA3OBAHUS BBIPAKEHUHN, COEPIKALTUX MOIYJIb.

® BEHINOJHATH MNpPeoOpa3oBaHUS W JEHCTBUS C YHCIIAMH, 3alUCAaHHBIMH B
CTaH/IapTHOM BH/IE;

®  BBHINOJHATH MPeoOpa3oBaHus anreOpandecKuX BBIPAKCHUM MpU PEIICHUH 3a7ad
IPYTHX YYeOHBIX TPEIMETOB.

® OIepUPOBATh TMOHSATHUSMHU: YypaBHCHHWE, HEPABEHCTBO, KOPEHb YpPaBHCHWSI,
pellleHre HEpaBEeHCTBA, PAaBHOCWIbHBIE YpaBHEHHUsA, OOJacTh OMpeNelICHUS YpaBHEHUs
(HepaBeHCTBA, CUCTEMBI YPaBHEHHI WM HEPABEHCTR);,

e pemarh JWHEWHBIE YpPAaBHEHUS W YypPaBHEHMs, CBOJUMbBbICE K JHUHEHHBIM C
MTOMOIITBIO TOXK/IECTBEHHBIX MTPEOOpa30BaHUI;

e pemiath KBaJpaTHBIC YPaBHCHHS W YpPaBHCHHsSI, CBOJAMMBIC K KBAJPAaTHBIM C
MTOMOIIBIO TOK/IECTBEHHBIX MTPeoOpa3oBaHuil;

e pemath APOOHO-ITMHEHHBIEC YPABHEHUS;

e pemaTh IPOCTEHIINE HpPPALUOHAIbHBIC aBHEHUs BHUJA :
y

NIOENIDE

e pemark ypaBHeHus Buga X —4a;

e pematb YypaBHEHHS CIOCOOOM pa3jOXKEHHsT HAa MHOXHTEIM U 3aMEHBI
IIEPEMEHHON;

®  JICIOJIB30BATh METOJ] HHTEPBAJIOB JIJIsl PEIICHHUS LENbIX U APOOHO-pAIMOHAIBHBIX
HEPaBCHCTB;

e pemiaTh JMHEHWHBIC ypAaBHEHUS M HEPABCHCTBA C ITapaMeTpaMu;

® pemaTh HECIIOKHBIC KBaIPaTHBIC YPABHEHUS C TTAPAMETPOM;

® pemaTh HECIIOKHBIC CUCTEMBI JINHEHHBIX YPaBHEHUH C MapaMeTpaMu;

® pemaTh HECIOKHBIE YPaBHEHUS B IIEJIBIX YUCIIAX.

® COCTaBJIATH U pellaTh JIMHEHHBbIC W KBaJpaTHbIC YPaBHEHHUS, yPAaBHEHUS, K HUM
CBOJISIIIIMECS, CUCTEMBbl JTMHCHHBIX YPaBHEHWH, HEPABEHCTB MPH PEUICHHH 3a7ad JIPYTHX
y4eOHBIX MTPEIMETOB;
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®  BBINOJIHATH OLIEHKY IPaBIONOA00MS PE3ylbTaTOB, MOJY4Ya€MbIX MPHU PEIICHUU
JIMHEHHBIX U KBAaJIpaTHBIX YPAaBHEHHM M CHCTEM JIMHEHHBIX YPABHECHUN W HEPABEHCTB IPH
peleHnH 3a/1a4 IpyruX y4eOHbIX NPEAMETOB;

e BBIOMpPATh COOTBETCTBYIOIIME YPABHEHMs, HEPABEHCTBA MM WX CHUCTEMBI IS
COCTABJICHUS MAaTEMaTHYECKOM MOJENM 3aJaHHOM pealbHOM CHUTyallMM WM NPUKIaJHOU
3a/1a4i;

® yMETh MHTEPIPETHUPOBATH MOJYUYEHHBIN NPU PEIICHUH YPABHEHMS, HEPABEHCTBA
WIM CHCTEMBI pe3yJbTaT B KOHTEKCTE 3aJaHHOW PEAJbHOM CUTyallUd WIM INPUKIAIHOU
3aJa4H.

e ONepupoBaTh MOHATHAMHU: (PYHKIMOHAJIbHAs 3aBUCHUMOCTb, (YyHKLHSA, Tpaduk
byHKIMH, CcrnocoObl 3agaHus (QYHKIUHM, apryMEHT W 3HaueHWe QyHKIHH, OO0JIacTh
ONpeNeNeHuss M MHOXECTBO 3HAYeHUM (QYHKIMM, HYJIH (QYHKUUH, HPOMEXYTKH
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIIUH, YETHOCTH/HEUETHOCTh (PYyHKIIUU;

e cTpouTh TIpaduKuM  JNMHEWHOM,  KBaJapaTHU4HON  (QyHKUMH, oOpaTHOU

y=a+
MPOIOPIIMOHATBHOCTH, GYHKIIUU BUJA: X+b y=+x y= Ix , Y= |X|;

e Ha mMpuMepe KBAJPATUYHON (YHKIMH, HCIOJIBH30BaTh MpeoOpa3oBaHus rpaduka
dyHKImn y=f(x) wis moctpoenns rpapukos ynkmmii ¥ = af (kx+b)+c.

®  COCTaBJIATH YPaBHEHUS MPSIMOU 10 3a/IaHHBIM YCIIOBHSIM: IPOXOJIAIICH Yepe3 JBe
TOYKH C 33JJaHHBIMH KOOpJAWHATAMH, TPOXOMASIICH Yepe3 NaHHYH TOUKY M MapajlieIbHOM
JTAHHOM MPSIMOW;

e uccienoBaTh GYHKIHIO MO ee TpaduKy;

® HaxXxOJWUTh MHOXXECTBO 3HAYCHWH, HYJIH, NPOMEKYTKH 3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJIPATHYHOHN (DYHKITUH;

®  ONEPHPOBATH MOHITHUSMH: IMOCIEIOBATEIBHOCTD, apu(MeTHIECKast MPOTPeccus,
reoMeTpudecKas porpeccus;

e pemaTh 33Ja4u Ha apUPMETUICCKYIO H TEOMETPHUYCCKYIO TIPOTPECCHIO.

® WUIIOCTPUPOBATH C IOMOIIBIO TpaduKa peabHyI0 3aBUCUMOCTD HJIH MPOIECC 10
UX XapaKTePHCTUKAM;

®  HCIOJB30BaTh CBOWCTBA U IpayK KBaJpaTHYHON (DYHKIMU MPH PEIICHUH 3a/1a4
U3 JIPYTUX YYeOHBIX MPEIMETOB.

e pemaTh MNPOCTHIC M CJIOXKHBIC 3aJaud  pPa3HbIX THIIOB, a TaKXKe 3a7a4u
MOBBIIIEHHOHN TPYIHOCTH;

®  HCIOJB30BaTh pa3HbIe KPATKHE 3alMCH KaK MOJEIH TEKCTOB CIOKHBIX 3a7ay JIJIs
MOCTPOCHUS IIOMCKOBOM CXEMBI U PEIICHHS 33]1a4;

®  pa3nMyaTh MOJCIb TEKCTa M MOJICNIb PEIICHHUSI 3a/1a4H, KOHCTPYUPOBATh K OIHOM
MOJICTTY pEIIeHHs HECIIOKHOM 3a/1a4uM pa3HbIe MOJICITN TEKCTA 3a/1a4u;

e 3HATh W NPHUMEHATH 00a cmocoba MoWcKa pemeHus 3aaad (0T TpeOOBaHUS K
YCIIOBHIO ¥ OT YCIIOBHS K TPEOOBAHHIO);

®  MOJCNHPOBATh PACCYKICHHS INPH TOUCKE pPEHICHUS 3a7ad ¢ MOMOINBI0 rpad-
CXEMBI;

®  BBLICJIATH 3TAIbI PEIICHUS 3a/1a4U M COJICPKAHNE KaXKIOTO ITara;

® yMeTh BBIOMpATh ONTHMAIBHBIA METOJ PEUICHHUs 33Ja4l U OCO3HABATh BBIOOD
METO/Ia, paccCMaTpUBaTh pPa3IMuYHBbIC METOJbl, HAXOJUTh PA3HbIC PEUICHUS 3a/Ja4d, CCIH
BO3MOXHO;

®  aHAJIM3UPOBATH 3aTPYJAHCHUS MPH PELICHUY 3a/1a4;
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®  BBHINOJHSATH pa3InYHbIe npeoOpa3oBaHUs MPeITI0KEHHOM 3a/1a4i,
KOHCTPYHMPOBATh HOBBIC 331a4 U3 TaHHOU, B TOM YHCIe 0OpaTHEIE;

®  WHTEPNPETHPOBATh BBIYHCIUTEIbHBIC pE3ydbTaThl B 3agade, MCCIEAO0BAThH
MOJIYYEHHOE PEeIlIeHUE 3a/1auH;

® AHAIM3UPOBATH BCEBO3MOXKHBIE CHUTYyallMM B3aUMHOTO pACIHOJIOKEHUS JBYX
O00BEKTOB ¥ M3MEHEHHE MX XapPaKTEPUCTHK MPU COBMECTHOM JIBHKEHHH (CKOPOCTH, BpeMH,
paccTosiHUEe) MpHU PEHICHUH 3a7a4 Ha JBUKEHUE JIBYX OOBEKTOB Kak B OJHOM, Tak U B
MIPOTUBOMOJIOKHBIX HANPaBICHUSIX;

®  HCClIeIOBaTh BCEBO3MOXKHBIE CUTYallMW NMpPHU pPEUICHUH 3a7ad Ha JIBUKEHUE IO
peKe, paccCMaTpUBaTh Pa3HbIe CUCTEMBI OTCUETA;

e pemath pa3HOOOpa3HBIC 3aJaUN «HA YACTH,

e pemarh U OOOCHOBBIBATH CBOE peLICHUE 3a/ay (BBIAEISATH MaTeMaTUYECKYIO
OCHOBY) Ha HAaXOXXICHHE YacTH YHCIa W YHCIa MO €r0 YacTH Ha OCHOBE KOHKPETHOTO
CMBbICTa Apo0u;

® 0CO3HaBaTh U OOBSCHATH WACHTUYHOCTH 3aJa4 Pa3HBIX THUIIOB, CBS3BIBAIOIINX
TpU BENWYHMHBI (Ha paldOTy, Ha TOKYINKH, HA JIBIDKEHWE), BBIACIATH 3TU BEIUYMHBI U
OTHOIIEHHUSI MEXIy HHMH, NPHUMEHATh WX TMPH pPEIICHUH 3a1a4, KOHCTPYHPOBATh
COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THIIOB;

® BIAACTh OCHOBHBIMH METOJAMH pEIICHHs 3aJad Ha CMECH, CIUIaBHl,
KOHIIEHTpPAIIHH;

e pemarh 3a7aud HAa TMPOLEHTH, B TOM YHUCJE, CIOXHBIE TMPOIEHTHl C
000CHOBAaHHUEM, UCTIOJNB3YsI pa3HbIE CIIOCOOHI;

® pemarh JOTHYECKHE 3alayd Pa3HBIMH CIIOCO0aMH, B TOM YHCJIE, C JBYMS
0JI0KaMU U ¢ TpeMs OJIOKaMH JTAHHBIX C TIOMOIIBIO TaOIHIL;

e pemarh 3a7a4d MO0 KOMOWHATOpPUKE U TEOPUU BEPOSATHOCTEH Ha OCHOBE
WCTIOJIH30BAHMS N3YYCHHBIX METOZOB U OOOCHOBBIBATH PEIICHHUE;

® pemaTh HECIOXKHBIC 3a/1a4H [0 MaTeMaTHUECKON CTaTHCTHKE;

®  OBJIQ/ICTh OCHOBHBIMH METOJAMH PEIICHUS CIOKETHBIX 3aja4: apu(METHICCKUH,
anreOpanyeckuid, nepedbop BapHAHTOB, FEOMETPUYECKUH, TpadUUeCKUii, MTPUMEHSITh UX B
HOBBIX 10 CPABHEHHIO C U3YYCHHBIMH CUTYaIUX.

® BBIJCNATH NMPH PEIICHWH 3a7ad XapaKTEPUCTHUKU paccMaTpUBaeMO B 3amade
CUTYyalllH, OTIUYHBIE OT PEalbHbIX (T€, OT KOTOPHIX abCTparupoBajIncCh), KOHCTPYUPOBAThH
HOBBIE CHUTYAaI[MH C YYETOM 3THUX XapaKTepUCTHK, B YaCTHOCTH, MpPU PEIICHUHU 3ajad Ha
KOHIICHTPAIINH, YYUTHIBATh INIOTHOCTH BEIIECTBA;

e pemarb W KOHCTPYHpPOBATh 3aJadyd Ha OCHOBE PACCMOTPEHHUS peaTbHBIX
CUTYallui, B KOTOPBIX HE TpeOyeTcs TOUHBIN BBIUMNCIUTENbHBIN pe3yIbTarT;

e pemiath 3a7a4d Ha JIBHKEHHE IO PEKe, pacCMaTpHUBasi pa3HbIe CUCTEMBI OTCUETA.

® ONEepUPOBATh NOHSTHSIMH: CTOJIOYATHIE W KPYTrOBBIE JUArpaMMbl, TaOIHUIIBI
JTaHHBIX, CpeaHee apu(METHYecKoe, MeauaHa, HauOoJblliee W HaWMCHbINEE 3HAYCHHS
BBIOOpKH, pa3Max BBIOOPKH, JAWUCHEpCHUs H CTAaHJAPTHOE OTKIOHEHHWE, Ciy4aiHas
M3MEHYHBOCTE;

e u3BJIECKaTh HWH(OPMAIMIO, TPEACTABICHHYI0 B TaONUIAX, Ha JUarpaMmmax,
rpadukax;

®  COCTaBJIATH TaOJHIIBI, CTPOUTH IUATPAMMBI U TPAQUKU HA OCHOBE JTaHHBIX;

® ONEpHUpOBATH TMOHATHIMH: (QAKTOPHAT 4YHCIA, TEPECTAHOBKH W COYCTaHUS,
TpeyronbHuk [lackans;
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® [IPUMEHSTH IPABUIIO NPOU3BEAEHUS NIPU PELIEHUH KOMOUHATOPHBIX 3a/1a4;

® OIepUpOBaTh MOHATUSAMU: CIyYallHBIA OIBIT, CIy4YalHBIM BHIOOP, HCIIBITAHHE,
3JIEMEHTApHOE CcllydaifHOe COOBITHE (MCXOM), KJIACCHYECKOEe ONpEIeNIEHUE BEPOSATHOCTU
CJIy4aifHOro COOBITHS, OTI€pallUU Ha/l CIIy4alHBIMH COOBITUSMU;

® peACTaBIATh MH(POPMALIKIO C IOMOILBIO KpYroB Dilniepa;

e pelath 337aud HA BBIUMCIEHHE BEPOATHOCTH C MOJACYETOM KOJUYECTBA
BapHAHTOB C MOMOUIbI0 KOMOMHATOPUKH.

e U3BJEKaTb,  WHTEPIPETHPOBATH U  IpeoOpa3oBbIBaTh  HH(OpPMAIUIO,
NpEICTAaBIECHHYI0 B TaOauuax, Ha AuarpamMmax, rpadukax, OTpa)kalollyl0 CBOWCTBA U
XapaKTEpUCTUKU PEAVIBHBIX MPOILIECCOB U SBJICHUN;

® ONpEeNeNsITh CTaTUCTUYECKUE XapaKTEPUCTHKM BBIOOPOK 1O  Tadnumam,
JauarpaMMam, rpagukam, BBIIOIHITh CPAaBHEHHE B 3aBUCUMOCTH OT 1I€JIN PELICHUs 3a1auH;

®  OLIEHUBATh BEPOSITHOCTb PEAIbHBIX COOBITUI U SBJICHHI.

®  OIEpUPOBATH MOHATUSIMHU T€OMETPUUECKUX PUTYD;

® U3BJIEKaTb, MWHTEPHPETUPOBATH M  MpeoOpa3oBbIBaTh  HMHPOPMALUIO O
reoMEeTPUUECKUX (PUTypax, MPeICTABICHHYIO Ha YepTeKax;

® [pUMEHATh TeoMeTpuuyeckue (axkThl A pelleHds 3ajgad, B TOM YHCIIE,
MPEAINONAralluX HECKOJIBKO IIaroB PEeIIEHUs;

e (opmynaMpoBaTh B MPOCTEUIINX CIIy4yasX CBOWCTBA U MPU3HAKU (PUTYD;

®  JJOKa3bIBaTh T€OMETPUYECKHUE YTBEPKICHUS;

e BIAJACTh CTAaHJAPTHOW KiacCUpUKaLMEW IIOCKUX (uUryp (TpeyrojJbHUKOB U
YEThIPEXyTrOJIbHUKOB).

® JCNOJNIBb30BAaTh CBOMCTBA TE€OMETpUYECKHX (GUryp [uid pelieHus 3aaad
MIPAKTUYECKOTO XapaKkTepa U 3a/1a4 U3 CMEXHBIX JUCLMILINH.

e ONepupoBaTh MOHATHUSMHU: PABEHCTBO (UIYp, paBHbIE (UTYpBI, PABEHCTBO
TPEYTOJIbHUKOB, MapaJlJIeIbHOCTh MPSMBIX, MEPHEHAUKYISIPHOCTh MPSAMBIX, YTIIbl MEXKIY
NPSIMBIMU, MEPHEHAUKYJISAP, HAKIOHHAsA, MPOEKIUs, nogodue ¢uryp, nogoOHbe GUryphl,
M0/100HbBIE TPEYTOJIbHUKH;

e npumeHsATh Teopemy daneca u TeopeMy O NPOMOPIMOHAIBHBIX OTpPE3Kax Mpu
pEILIEHNH 3a/1a4;

®  XapaKTepu30BaTh B3aUMHOE PACIOJIOKEHUE NPSIMONM U OKPYKHOCTH, [BYX
OKPY’KHOCTEH.

® UCIOJIb30BaTh OTHOILIEHHUSA JUIsl PELICHUS 3a]ady, BO3HMKAIOLUIUX B peajbHOU
KU3HU.

e  OIEpHUpOBAThH MPEICTABICHUSIMH O JJIMHE, IJIOLaI1, 00beMe KaK BeTUYNHAMUY;

e npumeHsTh Teopemy [ludaropa, dopmynsl 1omanu, odbemMa HpHU PEIICHUU
MHOTOIIArOBBIX 3a/1a4, B KOTOPBIX HE BCE JAaHHbIE MPEACTaBICHbI SBHO, a TPeOyIoT
BBIUMCIICHUH, OMEpUpOBaTh OoJjiee IIUPOKUM KOJIMYECTBOM (DOPMYN UIMHBI, TUIOMIAIH,
0o0beMa, BBIYHUCIATH  XApPaKTEPUCTHUKKM  KoMOMHauui  ¢uryp  (OKpykHOCTEH U
MHOTOYTOJIbHUKOB) ~ BBIYMCISATH  pPAacCTOSHUS ~ Mexay — durypamu,  NpUMEHSTH
TPUTOHOMETPUYECKHE (POPMYIIBI JJIsi BEIYMCICHUN B 00J€e CIOXKHBIX CITydasiX, MPOBOAMUTH
BBIYMCIICHUSI HA OCHOBE PABHOBEJIMKOCTH U PAaBHOCOCTABIEHHOCTH;

® [IPOBOJUTH NPOCTHIE BEIYMCIEHUS HA OOBEMHBIX TEJaX;

e (dopMyIHpOBaTh 3aJa4M Ha BBHIYMCICHHUE JJIUH, TUIOMIACH 1 00BEMOB U pelIaTh
uX.

B noBceHEBHOM KU3HU U ITPU U3YUYEHUU APYTUX IPEIMETOB:
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® [POBOAUTH BBIYMCIICHUS HA MECTHOCTH;

® [IpUMEHATh (HOPMYJIBI IPU BBIUMCICHHUSAX B CMEKHBIX YUYEOHBIX IMpEAMETax, B
OKPYIKaIOIIeH JeMCTBUTEILHOCTH.

e u300paxkaTh reomeTpuyeckue GUTypbl 1O TEKCTOBOMY U CHMBOJBHOMY
OINHMCAHMUIO;

e CBOOOJHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMU B HECIIOKHBIX CIIydasiX,

®  BBHIIOJHATH IOCTPOEHUS TPEYrOJbHUKOB, MPUMEHATh OTIEIbHBIE METOMbI
MIOCTPOCHUM ITUPKYJIEM W JUHEWKOM M MPOBOJAUTH MNPOCTEUIINE HCCIECIOBAHMUS YHCIIA
peLIeHu;

e u300pakaTh THUIOBbIE IUIOCKHE (UIypbl UM OOBEMHBIE Te€la C IOMOIIBIO
MPOCTENIINX KOMITBIOTEPHBIX HHCTPYMEHTOB.

B noBcenHEeBHOM )XKM3HU U NIPU U3YUYEHUHU JPYTUX IPEIMETOB:

®  BBHINOJHATH NPOCTEHIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOIMMBIE B peajbHOU
KU3HU;

®  OIICHUBATh pa3Mepbl peajbHbIX OOBEKTOB OKPYKAIOLIETO MUPA.

e ONepupoBaTh IOHATUEM JBMKEHUS M NpeoOpa3oBaHus MOAO0OUS, BIAIETh
preMaMH MOCTPOEHUST PUTYP C UCTIOIH30BAaHUEM JIBIKEHUN M MpeoOpa3oBaHuil moao0us,
MPUMEHSTh OJYyUYEHHbIE 3HAHUS U ONBIT MOCTPOSHHUIM B CMEXHBIX MPEIMETaX U B peajbHbIX
CUTYaLUAX OKPYXAIOUIEro MUPA;

e cTpouTh GUTrypy, MOJOOHYIO JAHHOM, MOJH30BATHCS CBOMCTBAMU MOJOOUS ISt
000CHOBaHHS CBOMCTB (puUTyp;

® T[PUMEHSTh CBOWCTBA JBMKEHUU IJIsi MPOBEJCHUS MPOCTEHIINX OOOCHOBAHUU
CBOMCTB Quryp.

® [IPUMEHSTh CBOMCTBA JBI)KEHUHW M TMPUMEHATh MOAOOME JUIsl MOCTPOCHUH U
BBIYMCIICHUM.

® OIepUpOBaTh MOHATUSMHU BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, IPOU3BEIECHUE
BEKTOpa Ha YMCIO, YroJd MEXAy BEKTOpaMH, CKaJspHOE IMpOU3BEICHHE BEKTOPOB,
KOOpPJMHAThI HA IUIOCKOCTH, KOOPAWHATHI BEKTOPA;

®  BBHINOJHATH ACHCTBUSA HaJ BEKTOpaMU (CIOXKEHUE, BBIYUTAHUE, YMHOXXEHHE Ha
YHCJI0), BBIYMCIATH CKAJSIPHOE MPOU3BEACHHE, ONPEENSATh B MPOCTEHIINX Clydasx Yrol
MEXAy BEKTOPAMH, BBINOJHATH PA3JIOKEHUE BEKTOpa Ha COCTABISIOLIUE, NPUMEHSThH
MOJTyYCHHbIE 3HAHUS B (PU3MKE, MOIb30BaTHCS (POPMYIION BHIYMCICHHS PACCTOSHUS MEXIY
TOYKaMU MO H3BECTHBIM KOOPJIMHATAaM, HCIOJIB30BaTh YpaBHEHHUsS (UTYp A pelIeHHS
3a1ag;

® [PUMEHSTh BEKTOPHl M KOOPAWMHATHI JIJIsl PELICHHs] T€OMETPUYECKUX 3a7ady Ha
BBIYHCIICHUE JIJIUH, YIJIOB.

B noBceHEBHOM KU3HU U ITPU U3YyUYEHUU APYTUX IPEIMETOB:

®  JICIIOJIb30BATh MOHSATHUS BEKTOPOB M KOOPAMHAT JUISl PEIIeHUs 3a/1a4 1Mo (Qu3MKe,
reorpaduu U JpyruM y4eOHbIM IpeIMeTaM.

®  XapaKTepu30BaTh BKJIAJ BBIJAIONIMXCA MAaTEMAaTUKOB B Pa3BUTHE MAaTEMaTHKU U
MHBIX HayYHBIX 00J1acTe;

e [IOHMMAaTh POJIb MaTEMAaTUKH B pa3BuTHH Poccuu;

® UCMOJIb3YSd U3YYECHHbIE METOJbl, MPOBOJUTH JI0KA3aTENbCTBO, BBIMOJIHATD
OINPOBEPKEHUE;

e  BHIOMpATH U3YUYCHHBIE METOJIbI M UX KOMOMHAIIMY JIJISl pELICHUSI MaTEeMaTHUYECKUX
3azay;
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® UCIOJIB30BATh MAaTEMaTUYECKUME 3HAHUSA JUIS ONMCAaHUS 3aKOHOMEPHOCTEH B
OKPY’KarOIIeH NEUCTBUTEIBHOCTH U IPOU3BEICHUIX HCKYCCTBA;

® [IPUMEHATh  MPOCTEUIIME  MPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAllMOHHBIE CUCTEMBI ITPU PELIEHUN MaTEMaTHYECKHX 3a1a4.

2. Conep:xanue yueOHOro nmpeaMera MareMaTuka 5-9 kiace

CopepxaHue KypcoB MaTeMaTHKU 5—6 KiaccoB, anreOpbl U reomeTpun 7-9 Kiaccos
00BEIMHEHO KaK B HCTOPUYECKHU CJIOXKMUBIIMECS JUHUU (YUCIOBasi, anreOpanyeckas,
reoMeTpuueckas, (QyHKIUOHAIbHAsT W Jp.), TaK W B OTHOCUTEIHHO HOBBIC
(croxacTuueckasi TUHUS, «peanbHas mareMmarthkay). OTAeNbHO MPEeICTaBICHbI JIMHUS
CIOJKETHBIX 3a]1a4, HICTOPUYECKAs! JIMHHUSL.

KypcuBoM BbII€NICHBI AIEMEHTHI COAEPKaHUS, OTHOCAIIUECS K pe3yJibTaraM, KOTOPhIM
y4Yalimrecs «ImojydaT BO3MOKHOCTh HAYUUThCS.

DJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOH JTOTHKH

Cornacno ®I'OC ocHoBHOrO 00111eT0 00pa30BaHusl B KypC MaTeMaTUKH BBEACH pa3fiel
«Jloruka», KOTOpBIN HE TMpeanoyiaraeT JAOMOJHUTEIBHBIX YacOB Ha H3YyYCHHH U
BCTPAUBACTCS B PA3JIMYHBIC TEMbI KYPCOB MAaTeMAaTUKH U MH(OOPMATUKH U MIPEABaAPSETCS
03HAKOMIICHHEM C 3JIEMEHTAMU TEOPUU MHOKECTB.

MHoxkecTBa M OTHOLIEHUS MEK1Y HUMHU

MHOXECTBO, Xapakmepucmuueckoe CE0UCMB0 MHONCECMBd, DIEMEHT MHOKECTBA,
nycmoe, KoOHeuHoe, OeckoHeuHoe MHOXMcecmeo. llonMHoxkecTBO.  OTHOLIEHUE
MPUHATIC)KHOCTH, BKIIIOUEHHS, PAaBEHCTBA. JJIEMEHTHl MHOXXECTBA, CIOCOOBI 3aJaHMUS
MHOXXECTB,  pACNnO3HABAHUE NOOMHONCECME U  IIEeMEHMO8  NOOMHONCECME  C
UCNONIb308AHUEM KPY208 Dlinepd.

Onepanumn HaJ MHOKEeCTBAMH

[lepeceuenne u OO0BEAMHEHHE MHOXECTB. PasHocmb MHOJCecms8, O0ONOJHeHUue
MHOXMCecmea. HMnmepnpemayus onepayuil HAO MHONCECMBAMU C NOMOWLIO KPY208
Dunepa.

DJIeMEeHTHI JIOTUKHU

Onpenenenne. YTBepKIeHUS. AKCUOMBI U TeopeMmbl. [lokazarenbcTBo. J[0Ka3aTenbCTBO
oT npoTuBHOTO. Teopema, oOpaTHas naHHOU. [Ipumep u KOHTpIpUMED.

Bricka3biBaHuA

HNcTuHHOCT M JI0)KHOCTb BbICKa3bIBaHUS. (C0d#CHble U npocmble 8blCKA3bIBAHUSL.
Onepayuu Hao BbICKA3LIGAHUAMU C UCHOIb308AHUEM JOSUYECKUX CBA30K: U, UlU, He.
Ycnoenvie gvickazvieanus (umniukayuu).

Coaep:xxanue Kypca MaTeMaTHKH B 5—6 kjaaccax

Apudmernka.

HartypanbHble yucia.

Pan natypanbHbIX uMcen. JlecaTnyHas 3amuch HaTypaibHbIX uHcel. OKpyrieHue
HaTypaJIbHBIX YUCEIL.

KoopaunaTHslii i1yy.

CpaBHeHue HarypajibHbIX uHcel. CII0O)KEHHME W BBIYUTAHUE HATypPaJbHBIX YHCEN.
CBolicTBa CIOXKEHUS.

YMHOXEHHE W JeleHue HaTypaibHbiX uucen. CBolicTBa yMHOXeEHHUs. [leneHue c
octaTkoM. CTeneHp Ynciia ¢ HaTypaJIbHbIM ITOKA3aTEIIEM.
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Jlenutenn M KpaTHble HaTypajgbHOro uucia. HanGonmpmmii oOmMiA  JenuTeNb.
Haumensimee obmiee kpatnoe. [Ipusnaku genumoct Ha 2, Ha 3, Ha 5, HA 9, Ha 10.
[IpocTeie U cocTaBHBIE yncaa. PaznoxeHue yncen Ha MpOCThIE MHOKHUTEIH.

Pemenne TeKCTOBBIX 3a7a4 apUPMETHIECKUMU CIIOCOOAMH.

Apoomu.

OO6bikHOBEeHHBIE ApoOu. OCHOBHOE CBOMCTBO Apobu. Haxoknenue apobu oT uucia.
Haxoxxnenue uucna mno 3HadueHuto ero apoou. IlpaBuibHbIe U HEMpaBUIbHBIE APOOH.
CMmelianHble ymCIa.

CpaBHeHne 0OBIKHOBEHHBIX ApoOeil U cMelaHHBIX 4yucesl. ApuMeTHiecKue I1eiCTBUS
C OOBIKHOBEHHBIMU JPOOSMHU M CMEIIaHHBIMHU YHUCTIaMHU.

Hecsatuunbie qpoou. CpaBHEHHE U OKPYTJIEHUE JAECATHYHBIX ApoOeil. ApudmeTrnueckue
NEUCTBUS €  JECATHYHBIMU  ApoOsimu. Ilpukuakum  pe3ynbTaToB  BBIYMCIICHUU.
[IpencraBnenue necATUYHON OpOOU B BUAE OOBIKHOBEHHOW JpoOW U OOBIKHOBEHHOM B
BHUJIC JECITUYHOU. beckoHeuHble MepuoaUYEeCcCKUe ACCATUYHBbIE aApoou. JlecsaTuyHoe
MpUOIIKEHNE OOBIKHOBEHHOM JIPOOH.

OtHomienue. IIpouieHTHOE OTHOLIEHWE [BYX 4Hcen. JlenmeHue uucia B JaHHOM
oTHomeHuu. Macmrao.

[Iponopuusi. OcHoBHOE cBOMCTBO npornopuuu. [Ipsmas u oOpaTHas NponopIOHATIbHBIE
3aBUCHMOCTH.

[IponienTrl. HaxoxaeHnue npoueHToB ot yncia. Haxoxaenue yucia no ero npoueHTaMm.
Pemenne TeKCTOBBIX 3a7a4 apUPMETHIECKUMU CIIOCOOaMH.

PanuonanbHbIe YHCIIA.

[TonoxurenbHble, OTpULIATENbHBIE YKCaa U uyncio 0.

[IpoTuBOmONIOKHBIE UKcia. Moaysp yucina.

[enble uywmcna. Panuonanbnbie yucna. CpaBHEHHE  palMOHAIBHBIX  YHUCEIL
Apudpmernueckue AEUCTBUS € palMOHAIbHBIMU 4YuciaMud. CBOHCTBA CIOXEHUS H
YMHOKEHUS PALIMOHAIBHBIX YHCEN.

Koopaunartnas npsimas. KoopaunaTHas miockoCTb.

Beanuunbl. 3aBUCHMOCTH MeXKAY BeJIUIHUHAMH.

EnuHune! 1imuHel, oiomaamn, o0bemMa, Macchl, BpeMEHHU, CKOPOCTH.

[Ipumepsl 3aBUCMMOCTEN MEXIYy BenUYUMHaMH. lIpencraBieHue 3aBUCUMOCTEN B BHUIE
¢dbopmyi. Beruncienus no popmynam.

YuciioBble U OyKBEHHbIE BHIPAKECHUSI. Y PaBHCHUS.

UucnoBble BbIpakeHUs. 3HAUYCHHE 4YHCIOBOTO BbIpakeHUs. [lopsmok nelcTBuil B
YHUCIIOBBIX BbIpaKEeHUSX. bykBeHHble BbIpakeHus. PackpbiTue cko6ok. IlogoOHble
ciaraemble, pUBEACHHE MOAOOHBIX caraeMbiX. @OpMyJIbI.

VYpasuenus. Kopensb ypaBHeHusi. OCHOBHbIE CBOMCTBA ypaBHEHUH. PellieHre TeKCTOBBIX
3a/1a4 ¢ IOMOILBIO YPaBHEHUHN.

DJIeMEHTBI CTATHCTUKH, BeposiTHOCTU. KomMOnHaTOpHbIe 3a1a4u.

[IpencraBnenue AaHHBIX B BUE TAOJMII, KPYTOBBIX U CTOJIOYATHIX AUArpamm, rpadukoB.
Cpennee apupmernueckoe. CpeHee 3HaUCHNE BETUYUHBI.

CnyuaiiHoe coObiTue. JlocToBepHOE U HEBO3MOXKHOE COOBITHS. BeposTHOCTD
ciy4aifHOro coObITHs. Perienrne KoMOMHATOPHBIX 3a/1a4.

I'eomerpuueckue ¢purypol. U3mepenusi reomeTpu4ecKUX BeJTHYMH.

Ortpe3sok. [loctpoenne orpeska. JJnuHa otpeska, jomaHoi. M3MepeHue AMHBI OTpe3Ka,
IIOCTPOCHHUE OTpe3Ka 3aJaHHON nnuHbl. [lepumerp MHoroyrosibHuKa. IInockocTs.
[Ipsamas. Jlyuy.
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Yron. Bunel yrnos. I'pagycHas mepa yrna. M3MepeHne M IIOCTPOCHHE YIJIOB C
MOMOILIbIO TPAHCTIOPTHPA.

[IpssmoyroneHuk. KBanpar. Tpeyronbauk. Buasl TpeyronbHUKoB. OKpYKHOCTb U KpPYT.
JlnunHa okpyxHoCTH. HYncmno m.

PaBenctBo Quryp. Ilonarue u cBoiictBa miomaau. [lnomane npsiMOyroibHUKAa M
kBazpata. [Inomans kpyra. Och cuMMeTpuun (UTYPHI.

Harnsgneie mnpencraBieHuss O MIPOCTPAHCTBEHHBIX — (urypax: MIpsIMOYTOJIBHBIM
napajienenumnesn, kyo, nupaMmuaa, MWIMHAP, KOHYC, map, chepa. [Ipumepsr pazBepTok
MHOTOTPaHHUKOB, UWINHApa, KoHyca. Ilonstue wu cBoiictBa oOvemMa. OO0beM
IPSIMOYTOJIBHOTO Mapauieenurneia u Kyoa.

B3aunmHoe pacnonioxenue nByx npameix. llepnenaukynsapusie npsimeie. [lapamnensHbie
MpsIMBIE.

OceBas 1 IeHTpaJIbHasi CHMMETPUHU.

MartemaTuka B HCTOPHMYECKOM Pa3BUTHH.

Pumckas cucrema cuncnenus. [lozunnonnsie cucremsl cunciaeHus. O6o3Hauenne nudp
B JlpeBHeil Pycu. CtapuHHble Mephl JUIMHBL. BBelneHHe MeTpa Kak €IUHMIIbI JJIMHBIL.
Merpudeckass cucteMa wmep B Poccun, B EBpome. Hcropus QopmupoBaHus
MaTeMaTH4eCKUX CUMBOJIOB. [[pobu B BaBunone, Erunte, Pume, Ha Pycu. OtkpbiTHe
JNECATUYHBIX ApoOei. Mup mpocTeix uucen. 3oiotoe ceuenue. Yucno Hymw. [losBienue
OTPULIATENIbHBIX YHCEIL.

JIL.®. Marnunkui. [1.JI. Yeosmmes. A.H. Konmoropos.

ConepkaHue Kypca MATEeMATHKH B 7-9 Kjaaccax

Auredpa

Yucaa

PanuonanbHbIE YHCIA

MHOXeCTBO palMOHANIbHBIX uucen. CpaBHEHHE palMOHAJIbHBIX uucen. [lelcTBus c
palMOHAIBHBIMU 4YMCIaMU. [Ipedcmasnenue payuoHaIbHO20 HYUCAA OeCAMUYHOU
0pobbIO.

HppauuoHajabHble yncia

[TonsiTne uppanmonanpbHOro yrcia. PacnozHaBanne nppaluOHAIBHBIX yucel. [Ipumepsl

J0Ka3aTenbCcTB B anredpe. MppannoHalbHOCTh YMcia \/E . [IpuMeHeHne B TEOMETPUH.
CpasHenue uppayuonanbHulx yucel. Muoscecmseo OeticmeumenbHblX Yucei.

ToxnecTBeHHbIE NpeoOpa3oBaHus

YuciaoBbie 1 OyKBeHHbIE BHIPasKeHUSI

BoipaxkeHue ¢ nepemMeHHOW. 3HadueHHe BbIpakeHus. [locTaHOBKA BBIpRXKEHHI BMECTO

TIEPEMEHHBIX.

Ileabie BbIpakeHus

Crenenp ¢ HaTypaJbHBIM IOKa3aTeleM U ee cBoiicTBa. I[IpeoOpa3oBaHus BeIpaXEHUH,

COZIEpXKaIIUX CTENEHU C HATypaJbHbIM ITOKA3aTEIEM.

OpHowieH, MHorowieH. JleWcTBHs C OJHOWIEHAMM M MHOTOWIEHAMH (CJIOXEHHE,

BBIYMTAHUE, YMHOXKEHHUE). POPMYJIbI COKPALLIEHHOIO YMHOKEHUS: Pa3HOCTh KBAJpPaTOB,

KBaJpaT CyMMbl M PAa3HOCTU. Pa3nokeHHEe MHOrOWIeHa Ha MHOXUTEIU: BBIHECEHHE

00IIIero MHOXHUTENSI 32 CKOOKH, ZpYnnuposxa, npumeHeHue (Gopmyl COKPAUjeHHO2O0
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ymuodxcenusi. Keaopammuwiii mpexunen, pasnodcenue KeaopamHo20 mpexuiena Ha
MHOXMCUMEU.

J{poOHO-panoHaIbHbIE BhIPAsKEHUSI

Crenenb ¢ 1enbpIM ToKazateneM. [IpeoOpasoBaHue APOOHO-ITMHEHHBIX BBIPAKCHHIA:
CJIIOK€HHE, YMHOXEHHE, JIeleHue. Areebpauueckas Opobw. [lonycmumvle 3HAYEHUs.
nepemMenHvlx 8 OpPOOHO-PAYUOHANIbHBIX 6bipadcenusx. CokpaweHue aneedopauiecKux
opobeu. llpusedenue ancebpauyeckux opobeii Kk obwemy 3Hamenamento. [lelicmeus c
aneedpaudeckumu OpobsaMu. ClodiCeHue, 8bluUmanue, YMHONCEeHUe, OeleHue, 8036e0eHUe
8 cmenemb.

IIpeobpaszosanue svipasiceHull, CO0EPHCAUUX 3HAK MOOYIIA.

KBaapatHbie kopHHn

Apudpmernueckuil KBaapaTHbIM KopeHb. [IpeoOpa3zoBaHue BbIpaKEHUM, COAEPIKAILUX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, JIeJICHIE, BHIHECEHNE MHOKUTENS U3-110]] 3HaKa KOPHS,
BHeceHUe MHOMCUmMeisi N0O 3HAK KOPHSL.

YpaBHeHUs M HEPABEHCTBA

PaBencTBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIIOBBIX paBEHCTB. PAaBEHCTBO ¢ MepeMEeHHOM.
YpaBHeHust

[lonsiTe ypaBHEHHMsI W KOpHA YypaBHEHHUs. [Ipeocmasnenue o0 pagHOCUNLHOCIU
ypasuenuu. QObracmev onpeodenenusi ypaeHuenus (obaacms OONYCMUMBIX 3HAYEHUL
nepemeHHo).

JInHeiHHOe YPABHECHHE U €r0 KOPHU

Pemienne nuHelHBIX ypaBHEHWU. Jluneiinoe ypasuenue ¢ napamempom. Konuuecmeo
KOpHell TUHeliHo20 ypasHeHus.. Pewenue nunelinvix ypasnenuil ¢ napamempom.
KBanpaTtHoe ypaBHeHUE U er0 KOPHHU

Ksangparaesie ypaBHeHus. HemnomHble KBaapaTHble ypaBHEHUSA. JIMCKpUMHMHAHT
KBaJpaTHOro ypaBHeHUs. PopMyra KOpHEN KBaJApaTHOIO ypaBHEHHUs. Teopema Buema.
Teopema, obpamuasn meopeme Buema. Pemenue KBa/IPaTHBIX
yYpaBHEHMIA:HCTIOIb30BaHNEe (HOPMYIIBI JUIsI HAXOXKIACHHS KOPHEH, epaguueckuti memoo
peulenusl, pasnoxcenue Ha MHOMXCUumen, noobop KopHeli ¢ UCNONb308AHUEM MeopeMbl
Buema. Konuuecmseo «opHell K8aOpamuozco YpaeHeHUusi 68 3A8UCUMOCHU OM €20
ouckpumunauma. buxeadpamuvie ypaeuwenus. YpasHnenus, ceooumvle K JUHEUHbIM U
keaopamuuim. Keadpamusie ypasnenus ¢ napamemponm.

/{po0HO-panoHaJIbHbIEC YPABHCHUSA

Pemenue npocteiimmx qpoOHO-TUHEHHBIX YpaBHEHUN. Peutenue OpobHO-payuoHaibHbIX
VPABHEHUU.

Memoovl pewienus ypasnenuu: memoObl PAGHOCUTbHBIX NPeoOpPA308aHuUll, Memoo
3ameHbl nepemerHol, epaghuueckuii memoo. Hcnonv3oeanue ceoucme GyHKyui npu
peulenuu ypasHeHul.

TIpocmetiuue uppayuonanvivle ypagnenus 6uoa F(x) = a’ \/f (x) = \/g (x) .

Ypasnenus euoa x"=a Ypaenenus ¢ yenvix uucnax.

Cucrembl ypaBHeHUI

VYpaBHeHHe ¢ AByMs NEpeMEHHbIMU. JIuHeliHOe ypaBHEHHE C JBYMSI MEpEMEHHBIMHU.
Ilpsimas  kax epaguueckas unmepnpemayus JIUHEUHO20 YPAGHEHUs C  O8YMsl
nepemeHHbIMU.

ITonsTue cucreMsl ypaBHeHUN. Pellienue cuctemMbl ypaBHEHUM.
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MeTo/1bl pelieHusl CUCTEM JIMHENHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU: epagdhuyecKuil
Memoo, Memoo ClOHCEeHUS, METOI TTIOJCTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UucnoBsle HepaBeHCTBA. CBOMCTBA UMCIOBBIX HepaBeHCTB. [IpoBepka crpaBeIMBOCTH
HEPaBEHCTB MPHU 33JJaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue u HecTporue HepaBeHcTBa. (Oonacme
onpeodeneHus HepageHcmea (06aacmes 0ONYCMUMbBIX 3HAYEHUL NePeMEHHO).

Pemienue nuHEHBIX HEPABEHCTB.

Ksaopammnoe wnepasencmeo u eco pewenus. Pewenue K8aopamHviX HepaBeHCME:
UCNONIb306AHUE CBOUCME U 2paduka KeaopamuuHou QYHKYuu, Memoo UHMEPBAIOs.
3anucy pewienus Keadpammuo2o HepaseHcmaa.

Pewenue yenvix u OpooHo-payuonanbHbix HepaseHcme MemoooM UHMEPBALO8.
Cucrembl HepaBeHCTB

CucrtemMbl HEPaBEHCTB C OJHOW NEPEMEHHOM. PelieHune cucTeM HEpaBEeHCTB C OOHOU
MIEPEeMEHHON: JTHHEHHBIX, Kgaopamubix. VI300paxeHne pernieHusi CUCTeMbl HEPAaBEHCTB
Ha YUCJIOBOU MPSAMOU. 3aNIUCh PEUICHUS CUCTEMBbI HEPABEHCTB.

DOyHKUNHA

IHousitue pyHKIUH

JlekapTOBBl ~ KOOpJIWHATHI Ha IUIOCKOCTH. DopMHpOBaHHWE TPEICTABICHUN O
METanpeIMETHOM  TOHATHUHU  «KOOpAMHATB). CrmocoObl  3amaHust  (QYHKIIHIL:
aHAJTUTUYCCKUM, rpaduueckuii, Tabmuunbiii. I'paduk dyskmuu. [Ipumepsl QyHKIHA,
MOJTyYaeMBbIX B MPOIECCE MCCIEAOBAHUS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEIICHUS
3amay. 3HaueHue QyHKIUU B Touke. CBoiicTBa (yHKIHMIA: 00JacTh OmNpenereHus,
MHOKECTBO 3HAUCHUM, HYJIH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, YemHOCHb/HeuemHOCMb,
MPOMEKYTKH BO3pAacTaHUs W YOBIBaHWS, HAWOOJBIIEC W HAUMCHbBIICE 3HAYCHHS.
Uccnenoranue pyHkimu mo ee rpaduxy.

Ilpedocmaenenue 06 acumnmomax.

Henpepvignocme ¢pynxyuu. Kycouno 3adannvie (hyHKyuu.

JIuHeiiHas pyHKIUA

CaoiicTBa M rpaduk JuHelHON QyHKIMHU. YTinoBoil koadduureHT npsamoi. Pacnonoxenue
rpaduka TMHEHHON (YHKIUU B 3aBUCHMOCTH OT €€ yrioBoro ko3dduiueHta 1 cBOOOAHOTO
unieHa. Haxooicoenue kosppuyuenmos uHeUHOU @OYHKYUU NO 3A0AHHLIM VCIO0BUIM:
npoxoxcoenue NpAMou uepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, HPOXONCOEHUe
NpAMOU Yepe3 OAHHYI0 MOYKY U NAPAJLIENIbHOU OAHHOU NPAMOII.

KBagparuunas pyHkuus

CpoiictBa u Trpaduk KBagpatuyHod ¢yHKIuM (mapabona). [locmpoenue epaguxa
keaopamuunou @yukyuu no mouxkam. HaxoxxneHue Hyled KBaApaTUYHOW (DYHKIINH,
MHOICECBA 3HaueHu, NPOMEINCYMKO8 3HAKONOCMOAHCMEA, NPOMEINCYMKOB
MOHOMOHHOCMU.

Oo0paTHasi IPONOPIHOHAJILHOCTH

k
CaoiicTBa pyHKIMY y = K y=_ ['unep6ona.
X

I'paguxu ¢ynkyuii. Ilpeoopazosanue epaguka Gyukyuu y= f(x) 011 nocmpoeHus
epaghuxos pynkyuil 6u0a y = af (kx+b)+c .
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I'paghuxu ynrxyuii y=a+L, y=~/x y=%x, y =|x|-
X

+b
IlocnenoBaTe IbHOCTH U MPOTPECCHH
Yucnosas OCJIEI0BATENbHOCTD. [Tpumepsr YUCIOBBIX OCJIE0BATEIbHOCTEN.

beckoneunbie MoOcCieOBATENbHOCTH. ApudMeTnyeckas Mporpeccuss U €€ CBOIMCTBA.
['eomerpuueckass mnporpeccusi. @Popmynra obwe2o unreHa u cymmbl N NEPEbIX UIEHO8
apugmemuueckou u 2eomempudeckou npoepeccuu. Cxooswascs 2eomempuieckas
npozpeccusi.

Penienne TeKCTOBBIX 3a/1a4

3agaum Ha Bce apupMeTHyecKne 1eiCTBUS

Pemenmne TekcToBBIX 3amad apudmernueckum crocodboM. Mcmonb3oBanue TabIuUIl, CXEM,
gepTexel, IPYyrux CPeACTB MPEACTABICHUS JAaHHBIX TIPH PEIICHUH 3a/1a4H.

3agauu HA ABMKEHHE, PA00TY H MOKYNKH

AHann3 BO3MOXHBIX CUTYallMii B3aUMHOTO DPACIONOXKEHUS OOBEKTOB MPHU WX JBHKCHUH,
COOTHOILEHUSI 00bEMOB BBINOJIHAEMBIX PAa0OT MpU COBMECTHOU pabdoTe.

3agaum HA YACTH, J0JIH, IPOIEHTHI

Pemenne 3amauy Ha HaxXOXJICHHE YAaCTHU YMCIA U YMCTA MO €ro YacTH. PerieHue 3amad Ha
MPOLIEHTHI U 1oJu. [IprMeHeHne mponopinii Mpu perieHu  3a1ad.

Jlornyeckue 3axa4u

Pemenne nornueckux 3anad. Peuwenue n102uieckux 3a0a4 ¢ HOMOWwbio epagos, mabauy.
OcHoBHBbIE MeTOAbI pellleHUs] TEeKCTOBBIX 3aJa4: apudMEeTUYECKHid, anredpandeckuid,
nepebop BapuaHTOB. [lepguunvie npedcmasienusi 0 Opyeux Memooax peuieHus 3a0ad
(ceomempuueckue u epaguieckue Memoosl).

CraTuCcTHKA U TeOPHUs BEPOATHOCTE

Crartucruka

Tabnuunoe u rpaduueckoe MpeCcTaBICHUE JAHHBIX, CTOJIOYATHIE U KPYTOBBIC UATrPAMMBbI,

rpaduky, MPUMEHEHUE AWarpaMM M TpaduKOB JUIS ONMUCAHUS 3aBHCHMOCTEH peabHBIX

BEIIMYMH, M3BJIeUeHHEe WHMoOpManmu u3 Tabmui, auarpamMMm U rpadukoB. OnucarenbHbIC

CTAaTHCTUYECKHE TIOKA3aTeIN YHUCIOBBIX HAOOpOB: cpeaHee apupMeTUYEcKoe, Meouaud,

HauOoJblllee W HAWMEHbIEE 3HA4YeHUs. Mepbl pacceuBaHUs: pa3Max, oucnepcus u

cmaHoapmuoe omKkioHeHue.

CnyuaiiHass W3MEHYMBOCTh. VI3MEHUMBOCTH TpU U3MEpeHUsiX. Pewarowue npasuna.

3axonomeprocmu 8 U3MEHUUBHIX BETUYUHAX.

Ciayvaiinbie COObITHSA

CrnyualiHble ONBITHI (IKCIEPUMEHTHI), 3JEMEHTApHBIE CIy4ailHble COOBITUS (HMCXOIBI).

BepositHoctn  snemeHTapHbIX  cOObITHI. COOBITHS B CIy4YyalWHBIX OSKCIEPUMEHTax U

0JIarONPUATCTBYIONINE JJIEMEHTapHBIC COOBITHSA. BeposSTHOCTH ClaydalHBIX COOBITHM.

OMBITHI C PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMH COOBITUAMU. Kiaccuueckue BeposiTHOCTHBIC

OTBITHl C HCIIOJIb30BAHUEM MOHET, KyOWKOB. [Ipeocmagénenue coOblmuti ¢ NOMOUbIO

ouazpamm diinepa. [Ipomusononodxcuvie coovimus, 06veOuHeHue U nepeceverue coobImuil.

IIpasuno cnoowcenus seposimuocmeti. Cnyyaiinsiii 8b100p. Ilpedcmasnenue skcnepumenma 6

gude oOepesa. Heszasucumvlie cobbimus. Ymuoodcenue 6epoasmuocmell He3ABUCUMbBIX

cobvimuu. Ilocnedosamenvuvie nezagucumvle ucnvimanus. llpencraBneHue o He3aBUCHMBIX

COOBITHSIX B KU3HH.

Inemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, ghakmopuan uucia. Couemanus u YUCio coyemanuii.

@opmyna uucira couemanuu. Ipeyeonvnux Ilackana. Onvimbl ¢ OOMLUWUM  YUCIOM
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PABHOBO3MONCHBIX DNIEMEHMAPHBIX coObimutll. Buiuucnienue eeposamnocmel 6 onvimax ¢
npumeHenuem KomounamopHvlx gopmyn. Hcnvimanua bBepnynnu. Ycnex u neyoaua.
Beposamnocmu cobvimuil 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle eenuuunl

3Hakomcmeo co CAy4atuHbIMU 6eIUYUHAMY HA NPUMEPAX KOHEUHbIX OUCKPEMHBIX CIIYYAUHbIX
genuuun. Pacnpedenenue eepoamuocmeu. Mamemamuueckoe ooxcuoanue. Ceolicmea
mMamemamuyecko2o oxcudanus. Illonamue o 3axkone Oonvuwiux uucen. Hsmepenue
geposimnocmei. Ilpumenenue 3aKoHa OONLWUX HUCEN 6 COYUONIO2UU, CMPAXOBAHUU, 8
30pagsooxparenuu, obecneyeHuu 6€30NaACHOCMU HACENEHUS 8 YPE3BbIYALIHbIX CUMYAYUSIX.

I'eomeTpus

I'eomeTpuueckue purypsi

dDurypsl B reOMeTpUM U B OKPY:Kal0IIeM MHUpe

['eomerpuueckas Qurypa. @opMupoBaHHe IMPEACTABICHUNA O METalpeIMETHOM IOHSATUU
«purypay.

Touka, nTUHUS, OTPE3OK, MpsiMasi, JIy4, JIOMaHasl, TNIOCKOCTh, YroJl, OMCCEeKTpHca yria u ee
CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBasi cummeTpus reometpuueckux Quryp. LleHTpanapHas cUMMeETpUsS T€OMETPUUECKHX
uryp.

MHOroyroJbHUKH

MHOroyrojibHUK, €ro JJIEMEHTBI M €ro CcBoiicTBa. Pacrno3HaBaHMe HEKOTOPBIX
MHOTOYT'OJIBHUKOB.  Bwinykavie u  HeBblnykiavle  MHO20y201bHuKky.  lIpaBuibHBIE
MHOT'OYTOJIbHUKHU.

Tpeyronbuuku. BpicoTa, wMeamana, OuWCCeKTpuca, CpeAHSs JHUHUS TPEyroJbHUKA.
PaBHOOEIpEeHHBIN TPEYTONBHUK, €T0 CBOMCTBA U MpHU3HAKH. PABHOCTOPOHHUN TPEYTOJIbHUK.
[IpAMOYTONBHBINA, OCTPOYIOJIbHBIM, TYIOYTOJIBHBIA TpPEYrOJIbHUKHA. BHemHue yribl
TpeyronbHuka. HepaBeHCTBO TpeyroibHUKA.

Yerbipexyronbauku. [lapamienorpamm, pom0O, NpPSMOYTOJIBHHMK, KBajpar, Tparmemws,
paBHOOenpeHHass Tpamenus. CBOWCTBA M TpPU3HAKK  Mapajuiejorpamma, pomoa,
MPSIMOYTOJIbHUKA, KBaJIpaTa.

OKpYyKHOCTB, KPyT

OKpyX HOCTb, KpyI, HX DJIEMEHTbl M CBOWICTBA; LEHTPAJIbHbIE W BIIMCAHHBIC YTJIBI.
KacarenbHast u cexkywas K OKPYKHOCTH, uUxX ceoticméa. BrucaHHble W ONHMCAHHBIE
OKPY’KHOCTH JUIsl TPEYTOJIBHUKOB, Yemblpexy20ibHUKO8, NPAGUIbHBIX MHO20)201bHUKOS.
I'eomeTpuueckue purypsl B npocTpaHcTBe (00beMHbBIE TeJA)

Mmuozcoepannux u e2o snemenmoul. Hazeanus MHO202PAHHUKOB C PA3HLIM NOJONCEHUEM U
Konuuecmeom c2pawneu. llepBUYHBIE TPEACTABICHUS O MHUPAMUIE, MapAJUICICIHUNENE,
npusMe, cdepe, mape, WIMHIPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIITUX CBONCTBAX.

OTHowmeHust

PaBencrBO (puryp

CBolicTBa paBHBIX TPEYTrOJIbHUKOB. [IpH3HaKy paBeHCTBA TPEYrOJIbHUKOB.
[MapajeJbHOCTH NPAMBIX

[IpyzHaku M CBOMCTBAa MapajuIENbHBIX NPSAMBIX. Axcuoma napannervhocmu Eexnuoa.
Teopema Daneca.

Ilepnenauky/JasipHbIe NIPSIMbIE

[Ipsmoit  yron. Ilepnengukynsap k mnpsmoil. Haxnonnas, npoexuus. CepenvHHBIN
HNEPHIEeHANKYJISAP K 0Tpe3Ky. Ceoticmea u npusHaku nepneHOUKyIspHoOCmu.
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Ilooobue

IIponopyuonanvnvie ompesxu, nodobue ¢ueyp. Ilooobuvie mpeyeonvruxu. Ilpuznaxu
noooous.

B3anMHoe pacnoJio:keHue PSMOI U OKPY>KHOCTH, 08YX OKPYHCHOCHELL.

HN3mepeHus 1 BbIYMCJICHUS

Beaunuunsbl

[lonsitne Benuuunsbl. nuHa. M3Mepenue miuHbl. EAMHNUIBI U3MepeHUs UIMHbI. BennunHa
yria. I'pagycHas mepa yria.

[TonsiTue o TiomAaU TIOCKOM GUTYpHI U ee cBoicTBax. M3mepenne muiomaneit. EnuHuiist
W3MEpPEHHUS TITOIaIH.

[IpencraBnenue 06 oObeMe W ero cBoicTBax. M3Mmepenue oObema. EAuHUIIBEI m3MepeHus
00BHEMOB.

HN3mepeHus 1 BbIYMCICHUS

NHCTpyMEHTBHI 111 U3MEPEHUN M TOCTPOEHUM; M3MEPEHUE M BBIYUCICHUE YTJIOB, JIMH
(paccrosiamit), momnraaei. TpuronHoMerpruyeckue GyHKIIMH OCTPOTO yTila B MPSIMOYTOJIEHOM
TpeyroiabHuKe 1puconomempuueckue @yHKyuu mynoz2o yeaa. BwlunucieHue 3JI€MEHTOB
TPEYrOJIbHUKOB C HCIOJb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUN. DOpMYyIIbI
IJIOMIAIM TPEYTOJIbHUKA, TapajuieJiorpaMMa U €ro 4acTHBIX BHUIOB, (OPMYJIbI JTUHBI OK-
PYKHOCTH M Tutomanu kpyra. CpaBHeHHe U BbluMcieHue riomaaeil. Teopema Iludaropa.
Teopema cunycos. Teopema Kocunycos.

Paccrosinns

Paccrossane Mexay ToukaMu. PaccTtosHue OT TOUKM 10 TpsAMON. Paccmosimue medicoy

Queypamu.

I'eomeTpuyeckue NOCTPpOCHUA

['eomeTpuueckue mOCTpOSHUS ISl UJUTFOCTPAIIMU CBOMCTB reOMETPUUYECKUX (UTYD.
NHCTpyMEHTHI 17151 TOCTPOEHUM: HUPKYJIb, JIMHEKA, YyronbHUK. [Ipocmetiwiue nocmpoeHnus.
YUpKynem u JUHetKou: noCmpoeHue OUCCeKmpucsyl yia, nepneHouKyisapa K npsamot, yaid,
PAasH020 OAHHOMY,

Ilocmpoenue mpeyeonbHuKo8 no mpem CmopoHam, 08YM CHOPOHAM U Yely MedHcOy HUMU,
CMOpOHe U O8YM NPUNLEHCAWUM K Hell YeaaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3oBanus

[TonsiTne  mpeoOpazoBaHUS. [IpencraBnenne 0  METampeJAMETHOM  TOHATHUU
«mpeobpazoBanue». [loooobue.

JABuxeHust

OceBast U IEeHTpaJIbHasi CUMMETPHS, NOGOpOm U napaiieivHuli nepeumoc. Kombunayuu
OBUINCEHUT HA NJIOCKOCIU U UX CBOUICMBA.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

BexTopsl

[TonsiTme BekTOpa, ACHCTBUS HaJ BEKTOpPaMM, HCIOJIb30BaHHE BEKTOPOB B (U3UKeE,
pasnodicenue 6eKmopa Ha COCmasAwue, CKaIapHoe npouzeedeHue.

Koopaunarsi

OCHOBHBIE HOHATUS, KOOPOUHAMbL 6EKMOPA, paccmosiHue mexcoy moukamu. Koopounamut
cepedunvl ompeska. Ypasuenus gueyp.
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IIpumenenue 6ekmopos u KOOpOUHaAm O/ peuleHuss NPOCMeNUUUx 2eoMempuieckux 3a0ay.

HUcTopust MaTeMaTuKH

Bosnuxnosenue mamemamuxu kax Hayku, smanvl ee pazeumus. OcHo8Hble pa3deibl
Mamemamuxy. Bvloarowuecs mamemamuku u ux 6Kiad 8 passumue HayKu.

beckoneunocmo mnoorcecmea npocmuix yucen. Yucaa u onunvl ompeskos. Payuonanvhuvie
yucna. Ilompedbnocms 6 uppayuonanvrulx yucaax. [llkona llughazopa

3apoorcoenue ancebopvl 6 Hedpax apugmemuru. An-Xopesmu. Pooicoenue OykeeHHOU
cumeonuxu. Il. @epma, @. Buem, P. lexapm. Hcmopus eonpoca 0 HaAxoxicoeHuu Gopmyi
KOpHell anzebpaudeckux ypagHeHuil cmeneneu, Oonvuwux uemvipex. H. Tapmanvs, [lorc.
Kapoano, HX. Abenv, D. I'anya.

llosenenue memooa KOOpOUHaAmM, NO380AAOUE20 NEPEBOOUNMb 2eoMempuyecKue 0ObeKmbl
Ha s3vIK aneebpwl. llossnenue epaguxos gyuxkyuu. P. [exapm, 1. Depma. Ilpumepo
DA3TUYHBIX CUCTEM KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o xkponuxax, uucia Pubonayuu. 3adava o
waxmamuou docke. CX00UMOCMb 2e0MempudecKoll npocpeccuu.

Hcmoku meopuu eeposmuocmeti: cmpaxogoe oeno, asapmusie uepvl. 11 Depma,
b.Ilackane, A. Bepuynnu, A.H.Konmozopos.

Om 3emneodenus k eeomempuu. Ilughazop u eco wrona. @anec, Apxumeo. [Inamon u
Apucmomens. Ilocmpoenue npagunohvix MHO20y20abHUKOS. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue kyba. Ucmopus yucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I'eomempuyeckue 3aKOHOMEPHOCIU OKPYHCAIOULE20 MUDA.
Acmponomus u ceomempus. Ymo u xax ysuanu Aunaxcaeop, Ipamocgen u Apucmapx o
pasmepax Jlyusi, 3emau u Cornya. Paccmosanus om 3emau 0o Jlynot u Connya. Hsmepenue
paccmoanusi om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii,
11.J1.Yebviumes, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxka 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u HABUSAYKUX HAYK,
pazeumue poccutickozo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviwu

3. TemaTn4eckoe IJIAHHPOBAHKE

S knace
Ne m. Kou- Peanun3zanus
y4yeOHHKA Tema BO BOCIIMTATEJIHHOI0
YacoB | MOTEHIHMAJA YPOKa
I'nasa 1 HatypajbHble YHcIa 20 | Co3nanme
UCKYCCTBEHHBIX
1 Psan HaTypasIbHBIX yMCen 2 y .
y4eOHBIX CUTyaluH,
2 Hudpsl. lecaTnyHas 3anUCh HATYPATbHBIX YHACENT 3 TpeOYIOIHUX OT
3 Otpe3ok 4 00ydJaronmxcst
JIeCTBOBAThH U
4 IInockocts. [lpamas. Jlyu 3 OLIEHMBATh CBOE
5 [Ikana. KoopnuHaTHbIHN Ty4 3 TIOBC/ICHUAC 1
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Ne 1. Ko.- Peamuzanus
y4yeOHHKA Tema BO BOCHUTATEIHHOTO
YacoB | NOTEHIHAJA YPOKaA
6 CpaBHeHHUE HATypaTbHBIX YUCEI 3 MOCTYIIKA
y YIIKH,
MOBE/ICHUE U
[ToBTOpEeHME U cucTemMarusalys yueOHOro Marepuala 1 a
MOCTYIIKU APYTUX
Konmponvnas paboma Ne 1 1 JFOJIeH C TTO3UITHIA
I'naga 2 CioxeHue U BbIYMTAHHE HATYPAJIBHBIX YHCEJ 33 | TPaAHLHOHHBIX
POCCUHCKHX
7 Crnosxenue HaTypaibHbIX unced. CBOMCTBA CIOXKEHUS 4 JLYXOBHO-
8 BrrunTanue HaTypajgbHBIX YHACEIT 5 HPaBCTBCHHbIX
[IEHHOCTEH ¥ HOPM.
9 UucnoBsle U OyKBEHHbIE BbIpakeHUs. DOpMYJIb 3 Becetbl 0 IeHHOCTH
Konmponvnas paboma No 2 1 Hay4qHOT'O IIO3HAHHA.
0 COBPEMEHHOM
10 YpaBHCHHE 8 Hay4YHOU KapTHHE
11 VYron. O603HaueHHE YTIIOB 2 MUPA, JOCTHKECHUAX
HAYKH ¥ TEXHUKHU
12 Bunpl yrinos. M3mepenue yrioB 5 Y ’
3HAUEHUS HAYKH B
13 MHoroyrojasHUKH. PaBHbBIC GUTYpPBI 2 YKU3HHU POCCUNUCKOTO
14 TpeyroibHHK U €70 BUBI 3 obmecTsa,
o0ecrnieyeHnu ero
15 [IpssMOYTONBbHUK. 3 6e30MaCHOCTH,
Ocb cummeTpunt Gurypol T'yYMaHHUTapHOM,
[ToBTOpEHHE U CHCTEMATU3AIMS YIeOHOTO MaTepUaa 1 COLHMANIBHO-
9KOHOMHYECKOM
Koumponvnas paboma Ne 3 1 paseuTn Poccun.
I'nasa 3 YMHOXKeHHeE U JeJIeHHEe HATYPAJbHBIX YK CeJ 38 JemoncTparms
16 v - z A yYaIIIMUICS] HABBIKOB
MHOKeHUe. [lepeMecTUTeNTbHOE CBOHCTBO YMHOKEHUS KPHTHUECKOTO
17 CouerarenbHoe Hu pacnpeaeauTeIbHOe CBOMCTBA MBIIJICHNA,
YMHOKEHUS OTIpeIeIIeHUS
JIOCTOBEPHOM
18 JHenenue 7 P
HAYYHOU
19 Jlenenue ¢ 0CTaTKOM 3 UHPOpPMALIUU U
KPUTHKU
20 CremneHs uncna 2 P
AHTHUHAYYHBIX
Koumponvnas paboma Ne 4 1 IpeICTaBICHHUIA.
21 [Tnomane. [1nomane npsMOyroibHIKa 4 becenta o 3nauMMocTH
TPaTUIIUOHHBIX
22 [TpssmoyronsHbIi napamutenenunes. IlupamMuna 3 CeMeMHEBIX
23 O0BEM MPAMOYTOJILHOTO TapalyIeeuIe1a 4 HEHHOCTCH,
POXIEHUU U
24 Komb6unatopHsie 3a1aun 3 BOCITHTAHWH TETEH B
[ToBTOpEeHME U cucTeMaTH3alus Y4eOHOT0 MaTepraa 3 CEMBE.
Konmponvnas paboma Ne 5 1
I'nasa 4 O0bIKHOBEHHBIE IPOOH 17

25

[TonsiTe 0OBIKHOBEHHOW IpoOU

26

[IpaBunbHBIE 1 HENPaBWIbHBIE IpoOu. CpaBHEHHE TpOoOei
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Ne 1. Ko.- Peamuzanus
y4yeOHHKA Tema BO BOCHUTATEIHHOTO
YacoB | MOTEHIHAJA YPOKa
27 CnoxeHue ¥ BbUMTaHME JApoOEil ¢  OJMHAKOBBIMH 2
3HaMEHATeISIMU
28 JlpoOu u neneHre HaTypaIbHBIX YHCEI 1
29 CMmenanHble yncia S)
Konmponvnas paboma Ne 6 1
I'nasa 5 JleciTuuHbIe 1podHU 48
30 [IpencraBnenue o ECATUIHBIX APOOSIX 4
31 CpaBHEHHE ECATHYHBIX IpoOei 3
32 Oxkpyrnenue yucen. [Ipukuaku 3
33 CrnosxeHue ¥ BBIMUTAHUE JACCSITHYHBIX ApoOei 6
Kontponbnas padora Ne 7 1
34 YMHOK€EHUE AeCATUYHBIX IpoOeit 7
35 Jlenenue necATUYHBIX IpoOeit 9
KonTponbnas padota Ne 8 1
36 Cpennee apudmernueckoe. CpeqHee 3HAUCHUE BEITHYUHBI 3
37 IIpouenTsl. Haxox1eHne MpoLeHToB OT YHCiIa 4
38 Haxosxienue uucina 1o ero nporeHTam 4
[ToBTOpeHue u cucremarn3anus yueOHOTro MaTepuaa 2
Konmponvnas paboma Ne 9 1
IToBTOpEeHHne U cucTeMaTH3anus y4eOHOro MaTepuasa 14
VYnpaxaeHus 715 MOBTOPEHUS Kypca 5 Kiracca 13
Koumponvnasa paboma Ne 10 (umoeosas) 1
Hroro 170
M3 HUX KOHTPOJIbHBIX PadoT 10
6 xknacc
Homep Tema Koa- Peanuszauus
naparpadga BO BOCIIMTATEIbHOIO
YacoB | MOTEHI[HAJIA YPOKa
[ToBTOpeHME 3 Co3pnanue
UCKYCCTBEHHBIX
Bxonnas koHTpoibHas paboTa 1 y4eOHBIX CUTYyAaIHid,
I'aasa.l. Jle1uMocTh HATYPAJIbHBIX YHCET 16 | TpeOyromux ot
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1 JlenuTtenu u KpaTHbIE 2
2 [Mpuznaku penumocTr Ha 10, HA 5 1 HA 2 3
3 [Tpusnaku nenumMocty Ha 9 1 Ha 3 3
4 IIpocTsle U cocTaBHBIE YnCIa 1
5 HauOospmmii o0Imui qejmTeinb 3
6 Haumensiiee ob1iee kpaTHoe 2
[ToBTOpEeHME U cucTeMaTH3aIys y4eOHOTO MaTepralia 1
Konmponvnas paboma Ne 1 1
I'nmaBa 2. O0bIKHOBEHHBIE IPOOH 37
7 OcHOBHOE CBOMCTBO IpoOH 2
8 Coxkpaienue apooei 3
9 [TpuBenenue npobeii k oduiemy 3HameHaTento. CpaBHEHHE 3
npobei
10 CrnosxeHue 1 BIYMTaHUE APOOEH C pa3HbIMU )
3HAMEHATEISIMU
Koumponvnasa paboma Ne 2 1
11 YMHOXeHUE ApooOeit 5
12 Haxoxaenue apodu oT yucia 3
Koumponvnas paboma Ne 3 1
13 B3anmuO 0OpaTHbIC Uncia 1
14 Jenenue npodeit 5
15 Haxosxenue yucina 1o 3Ha4eHUIO €ro Apoou 3
16 [IpeoOpa3oBanue OOBIKHOBEHHBIX IPOOEH B AECATUYHBIC 1
17 BeckoHeuHble MepHOAMYECKUE TECATUIHBIE TpOooH 1
18 JlecsaTnaHOE MPUOIMKEHHE OOBIKHOBEHHOM IpooH 1
[ToBTOpEeHME U crucTeMaTH3alus y4eOHOro MaTepuana 1
Konmponvnas paboma Ne 4 1
I'naBa 3. OTHOLIECHHSI H PONIOPLUH 27
19 OTHoIIeHUs 2
20 [Iponopuun 4
21 [IporieHTHOE OTHOILIEHHE JIBYX YHCEI 3
Konmponvnas paboma Ne 5 1
22 [Ipsimast 1 oOpaTHAs MPOMOPIIMOHATIEHBIE 3aBUCUMOCTH 2
23 Jlenenue yrcia B JaHHOM OTHOIICHUH 2
24 OKpy>KHOCTb U KpYT 2
25 JymHa okpyxHOCTH. [Lmomaas kpyra 3
26 Hunmuaap, koHyC, map 1
27 Jlnarpammbl 2
28 Cry4aitabie coObITHA. BeposTHOCTB CITy4aifHOTO COOBITHS 3
[ToBTOpEeHME U cucTeMaTH3aIys y4eOHOTO MaTepralia 1
Koumponvnas paboma Ne 6 1
I'naBa 4. PaumoHajbHble YnC/Ia U 1eHCTBUA HAI HUMH 69
29 [TonoxuTenpHbIE U OTPULATEIBHBIC YHCIIA 2
30 KoopaunaTtHas npsimast 3
31 Llenrie uncna. PanmoHanbHBIE YKCIa 2
32 Moyib ymciia 3
33 CpaBHeHme uncen 4

00y4Jarmuxcst
JIIENUCTBOBATE U
OLICHUBATh CBOE
MOBEJCHUE U
MOCTYTIKH,
MOBEJCHUE U
MOCTYTIKU APYTHUX
JIIOJEN C MO3UIINN
TPaAUIIMOHHBIX
POCCUMCKHX
JTyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEN ¥ HOPM.
becenpl 0 neHHOCTH
HAy4HOTO IMO3HAHUS:
0 COBPEMEHHOM
Hay4YHOU KapTUHE
MUPa, TOCTUKEHUAX
HayKU U TEXHUKH,
3HAYCHHS HAYKHU B
YKU3HU POCCUHCKOTO
o01ecTna,
o0ecrevyeHnu ero
0e30I1aCHOCTH,
TYMaHUTapHOM,
COLIMAJIBHO-
3KOHOMHUYECKOM
pa3Butuu Poccun.
JemoncTpanus
yYaIIUMHCS HAaBBIKOB
KPUTHUYECKOTO
MBIILICHUS,
onpeeneHus
JIOCTOBEPHOM
Hay4YHOU
uH(pOopMaluu U
KPUTUKH
AHTUHAYYHBIX
IIPEACTABICHU M.
Bbecena o 3HaUMMOCTH
TPaAUIMOHHBIX
CEMEMHBIX
LICHHOCTEH,
POXKIICHUH U
BOCIIUTAHUU JIETEN B
CeMbe.
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Koumponvnas paboma Ne 7 1
34 CnoxxeHue palMoHaIbHbIX YUCE 4
35 CBolicTBa CIIOKEHHS PallMOHAJIbHBIX YUCEN 2
36 BrlunTanue panMoOHAIBHBIX YUCET S)
Konmponvnas paboma Ne 8 1
37 YMHOXEHUE palluOHATIBHBIX YUCET 4
38 CBolicTBa YMHOKEHHUS pallMOHAIbHBIX YUCEI 3
39 Koaddurment. PactipenenurensHoe CBOMCTBO 5
YMHOXCHHSI
40 Jlenenue palMOHAJILHBIX YKCEI 4
Koumponvnas paboma Ne 9 1
41 Pewmenne ypaBaenui 4
42 Pemenue 3aga4d ¢ moMoIIb0 ypaBHEHHI 5
Konmponvnasa paboma Ne 10 1
43 [lepnenaukynsipHbIE MPSMbIE 3
44 OceBast 1 LIEHTpaJbHasl CHAMMETPUU 3
45 [TapannenpHble mpsiMble 2
46 KoopaunatHast miaockocThb 3
47 I'paduxu 2
Konmponvnas paboma Ne 11 1
IloBTOpEHHE M cHCTeMAaTH3AalHUsl Y4eOHOTO MaTepuaJia 18
[ToBTOpeHMe U cucTemMaTu3anus y4eOHOro Marepuania 17
Kypca MaTeMaTHKH 6 Kiiacca
Konmponvnas paboma Nel?2 1
Hroro 170
M3 HUX KOHTPOJIbHBIX PadoT 13
Auaredpa 7 kiaace, 8 kiaace, 9 kiaace
Ne m. Tema Koua- | Peammsanus
yueOHUKA BO BOCHUTATEJIbHOTO
4YacoB | NMOTEHIHAJIA YPOKa
7 knacc Coznanue
I'naBa 1. Beipaxkenus, ToK1eCcTBa, ypAaBHECHHA 22 ;Izzg;if; iI;II;;J:HHfI,
1 Bolpakenus 5  [tpeOyroutux ot
2 [Ipeobpa3zoBaHue BHIPAKCHUI 4  |obyuarommxcs
Koumponvnaspabomalel 1  [AeHCTBOBATH 1
3 YpaBHEHMsI ¢ OIHOM IEpEMEHHOM 7  |oUICHMBATL CBOC
4 CrarucTnyeckue XapakTepuCcTUKU 4  [MOBCACHHCH
KoumponvnaapabomalNo2 1  [HOCTYTIKH, TIOBCICHHC
I'nasa II. ®yukuun 117 HOCTyHKH ﬂpyrvﬂ X
TI0AEN ¢ MOo3uLUil
5 OyHKIMAA WX TPaPUKU 6 |rpagmmmonHBIX
6 TTnHeiinas byHKIHS 4 |POCCHHCKHX yXOBHO-
KoumponvnaapabomalNoe3 1  [fPABCTBCHHBIX
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I'maBa III. CTenensb ¢ HaTypaJbHBIM OKa3aTeIeM

11

LIECHHOCTEN ¥ HOPM.

becenrl o ieHHOCTH

7 Crenens u e€ cBoiicTBa 5
8 OHOWICHE! 5 |[HAY'HOTO NO3HAHMA: O
KoumponvnaspabomahNed 1 [COBPCMCHHOM HayHHOU
I'naBa IV. MHoro4ieHnsl 18 [(aPTHHC MHDPa,
TOCTHKEHUSX HAYKU U
9 CymMa ¥ pa3HOCTh MHOTOYJICHOB 3 |rexuuky, 3HaUeHHSA
10 [TpousBeaeHnE OAHOWIEHA U MHOTOWICHA 7 |Hayku B Ku3HH
Koumponvnas paboma Ne 5 1 Ipoccuiickoro
11 [Tpou3BeieHre MHOTOUYJICHOB 6 lo6uectsa,
12 Konmponvras paboma Ne 6 1 oGecIicUeHUH ero
I'naBa V. ®opmy.Jibl COKPALIEHHOI0 YMHOKEHHU S 19  |Ge3onacHocty,
12 KBazipaT cyMMBI U KBaJIpaT pa3HOCTH &) inaHHTap HOM,
13 Pa3nocTh kBasipaToB. CymMmMa U pa3HOCTh KyOOB B | oLMaIbHO®
HYKOHOMHYECKOM
Konmponvnas paboma Ne 7 _ 1 passiTHH PocCHH.
14 [IpeoOpazoBaHme MENbIX BRIPAKCHUI 6 TlemorcTpars
Konmponvnasa paboma Ne 8 1 VYATIHMECS HABHIKOB
I'maBa VI. Cucremsl THHEHHBIX yPABHEHUH 16 KPHTHYECKOTO
15 JluneiiHble ypaBHEHHUSI C IBYMsI IEPEMEHHBIMU U HX S  |MbluUIeHUs,
CUCTCMBbI onpeaceHus
16 Pemenue cucreM JTUHEHHBIX YpaBHEHUHN 10 JI0CTOBEPHON HAYYHOM
Koumponvnas paboma Ne 9 1  madopmanuu n
IHOBTOPEHME 4  |KpUTHKHM aHTHHAYYHBIX
Konmponvnas paboma Nel() (umozosas) 1  |mpeacraBieHMil.
Hroro 102 |becena 0 3HAYUMOCTH
W3 HUX KOHTPOJIBHBIX padoT 10 (TpaaULMOHHBIX
8 kiacc CEMEHHBIX LIECHHOCTEH,
I'nasa I. PaunonanbHblie 1poou 23 [PoACHIM U .
BOCIIUTAHWH JCTEH B
1 PanmonanpHble IpoOH U UX CBOMCTBA 5 ceMbe.
2 CymMa 1 pa3HOCTB Apo0ei 6
Konmponvnas paboma Ne 1 1
3 [Tpown3BeieHNe U YacTHOE Apobei 10
Konmponvnas paboma Ne 2 1
I'masa II. KBagpaTHbie kopHH 19
4 JleficTBUTEIBHBIEC YKCTIa 2
5 Apudmernueckuil KBaJpaTHbI KOPEHb 5
6 CaoiicTBa apu(pMEeTHYECKOr0 KBaJJPaTHOTO KOPHS 3
Konmponvnas paboma Ne 3 1
7 [Ipumenenue cBOMCTB apu(phMETHUECKOTO KBaAPATHOTO 7
KOpHs
Koumponvnas paboma Ne 4 1
I'nasa I11. KBafgpaTHbie ypaBHeHHsA 21
8 KBazpaTHO€ ypaBHEHHUE U €10 KOPHU 11
Konmponvnas paboma Ne 5 1
9 JlpoOHbIe paloHAJIbHbBIE YPaBHEHUS 8
Konmponvnas paboma Ne 6 1
I'naBa IV. HepaBencrBa 18
10 UYncnoBble HEPABEHCTBA U MX CBOMCTBA 8
Konmponvnas paboma Ne 7 1
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11

HepagseHcTBa ¢ 0HOM IEPEMEHHON U UX CUCTEMBI

Konmponvnas paboma Ne 8 1

I'naBa V. CteneHs ¢ neJbIM NOKa3aTe1eM. DJIeMEHThI CTATUCTHKH 10
12 CreleHs ¢ LedbIM II0Ka3aTelleM U €€ CBOMCTBA 6
Koumponvnas paboma Ne 9 1
13 DJIeMEHTHI CTaTUCTUKU 4
INOBTOPEHMUE 8
Konmponvnas paboma Nel() (umozosas) 1

HTroro 102
M3 HUX KOHTPOJIbHBIX PadoT 10

9 kiaacce

I'nasa I. KBaapaTuunasi pyHkums 22
1 DYHKIMH U UX CBOMCTBA 5
2 KBagparubeiii TpExuieH 4
Konmponvnas paboma Ne 1 1
3 KBagparuunast pynkuus u e€ rpadux 8
4 Crenennas ¢ynkuus. KopeHb n-it crenenu 3
Konmponvnas paboma Ne 2 1

I'nasa I1. YpaBHeHus1 1 HepaBeHCTBA ¢ OJAHOI NepeMeHHOMI 14
5 YpaBHEHUs ¢ 0JTHOW IEPEMEHHOM 8
6 HepaBeHcTBa ¢ 071HOM MepeMEeHHON 5
Konmponvnas paboma Ne 3 1

I'nasa III. YpaBHeHHs U HEPaBeHCTBA ¢ IBYMS llepeMEeHHbIMH 17
7 YpaBHEHHUs ¢ IBYMs IEPEMEHHBIMU U UX CUCTEMBbI 10
8 HepaBeHcTBa ¢ ABYyMsI IEpEMEHHBIMU U MX CHCTEMBI 6
Konmponvnas paboma Ne 4 1

I'naBa IV. ApudMernyeckasi M reoMeTpu4ecKasi MPorpeccum 15
9 Apudmernueckas nporpeccust 7
Konmponvnas paboma Ne 5 1
10 I'eomeTpryecKkasi Iporpeccust 6
Konmponvnas paboma Ne 6 1

I'naBa V. DieMeHTHI KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEM 13
11 DneMeHTbl KOMOMHATOPUKH 9
12 HavanbHble cBeIeHNS U3 TEOPUH BEPOSITHOCTEN 3
Konmponvnas paboma Ne 7 1
INOBTOPEHMUE 19
Koumponvuas paboma Ne8 (umozosasn) 2

Hroro 102
M3 HUX KOHTPOJIbHBIX PadoT 8

I'eomerpus 7TKJIACC, S8KJIACC, 9 KIIACC

Peanmuzanus
Ne 1. Koa-Bo B
Tema BOCIIUTATEJIbLHOIO
yueOHHMKA 4acoB
NMOTEHIIHAJIA YPOKA
7 xkJjaacc Co3nmanue
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I'nasa I. HayajbHble reomeTpuyecKkue CBeICHUA

HCKYCCTBEHHBIX
y4eOHBIX CHUTYaIIUMH,

TPeOYIOMIHNX OT
00yJaronuxcst

neiicTBOBaThH U

1 [IpsiMast 1 OTPE30K.
2 Jlya u yron
3 CpaBHEHHE OTPE3KOB U YIJIOB
45 N3mepenne orpe3koB. MzaMepenue yrioB
6 [leprieHIUKYISIpHBIC TIPSIMBIC

OLIEHUBATh CBOE

Pemrenue 3anau

IIOBCACHUC U

Koumponvnas paboma No 1

I'naga II. TpeyroasHuku

[IOCTYIIKH, IIOBEACHUE
U IIOCTYIIKH IPYTUX

ITIOJEN C MO3UIINN

TPAAULIUMOHHBIX

[POCCUNCKHX TYXOBHO-

1 [lepBbiii MpU3HAK PABEHCTBA TPEYTOJILHUKOB

2 Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJbHHUKA

3 Bropoii 1 TpeTHii npu3HaKyu paBeHCTBA TPEYTOJIbHUKOB
4 3ajaun Ha IOCTPOEHUE

HPAaBCTBCHHBIX

Pemrenue 3anau

LEHHOCTEN U HOPM.

Konmponvnas paboma No2

I'nasa I11. IlapajuiesibHbIE IPAAMBbIE

becenpbl 0 IEHHOCTH

1 [Tpu3Haky napauieaTbHOCTU ABYX HNPSIMBIX

HAy4YHOI'O IIO3HAHUS: O

2 AKCHOMA MapaJJIEIbHbIX IPSMbBIX

COBPEMEHHOM HAy4YHOHN

Pemenue 3agau

KapTUHE MHUpA,

Konmponvnas paboma No 3

JOCTHIKCHUAX HAYKU U

I'naBa IV. CooTHOLIEHUSI MeXK/IAy CTOPOHAMM U yIJIAMHU
TPeyroJibHUKA

= = = =
olP || GR|B NS B W] Gk NN NN G

TCXHHUKU, 3HAYCHU A
HAYKH B ) XU3HU

1 CymMa yTIIOB TPEyroJIbHHKA 3 [poccuHcKoro

2 CoOTHONICHHUSI MEXKIY CTOPOHAMH U YIJIAMH TPEYroJIbHUKA 3 |oOmectsa,
Koumponvuas paboma Ne 4 1 |obecnieuennm ero

3 [IpsAMOYTOJbHbIE TPEYTOILHUKH 3 [oesomacHocty,

4 ITocTpoeHre TPEYroNbLHUKA 10 TPEM DJIEMEHTAM 3  |[FYMaHHUTApHOM,
Pemrenue 3aau 4  [connalbHO-
Koumponvnas paboma Ne 5 1  PKOHOMHYECKOM
IMMOBTOPEHME. Pemenue 3amau. 8  |passuruu Poccun.

HToro 68 |demoHcTpanus
W3 HUX KOHTPOJILHBIX PadoT 5  |y4auMMHCs HaBBIKOB
KPUTHIECKOTO
8 kaace MBIIIICHUS,
I'naBa V. UeTbIpEXyroJibHUKH 14 OIIpE/IeIICHHS
JIOCTOBEPHOM Hay4YHOU

1 MHOroyrojisHuKH 1 |lundopmarmnu u

2 IMapanienorpaMm U Tpamnenus 6  [KPUTHKH aHTHHAyHHBIX

3 IIpsAMOYTONILHUK, pOMO, KBaJIpaT 5  [MPCACTABICHHM.
Pelenue 3ana4 1  |becenma 0 3HAYUMOCTH
Konmponvnas paboma Ne 1 1  [TPaAMIHOHHBIX 5

Taasa VI ILiomans 14  |ceMEHHBIX LIeHHOCTEl,

1 [17o11a1p MHOTOYTOJIBHUKA g poxieHmH .

2 [Tomaay mapasuienorpaMMa, TPEYroIbHHAKA U TPAICIUU g | ocriTammeTen B

3 Teopema [Tudaropa 2 [emee.

Pemenue 3agau 3
Konmponvnas paboma Ne 2 1
I'naBa VII. Ilono0HbIe TPEYroJabHUKH 18

1 Omnpenenenue Mo I00HBIX TPEYTOIHHUKOB 2

2 [Tpu3Haku mo106Usl TPEYroJIbHUKOB 5
Konmponvnas paboma Ne 3 1

3 [IpumeHeHue mo1o0usl K I0Ka3aTelbCTBY TEOPEM U 4
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PCIICHUIO 3ada4

4 CoOTHOIICHUS MEXKTy CTOPOHAMH M YTJIaMHU 5
MPSIMOYTOJIBHOTO TPEYTOIbHHUKA
Koumponvnas paboma Ne 4 1
I'nasa VIII. OKpy’KHOCTH 17
1 KacarenbHasi K OKpY>KHOCTH 3
2 IleHTpanpHbIC U BIIMCAHHBIC YIJIBI 4
3 UeTtsipe 3aMeuaTeabHble TOYKU TPEYTOJIbHUKA 3
4 BnucanHas u onucanHasi OKpPYKHOCTH 4
Perenue 3a1au 2
Konmponvnas paboma Ne 5 1
INOBTOPEHMUE. Peuienue 3a1au 5
Hroro 68
M3 HUX KOHTPOJILHBIX padoT 5
9 kJaacc
I'naBa IX. BekTopsl 8
1 ITousiTve BEKTOpPA 2
2 CrnosxeHue ¥ BHIYUTaHHE BEKTOPOB 3
3 YMHOKEHHE BEKTOpa Ha 4uciio. [[puMeHeHne BEKTOPOB K 3
PEIICHHUIO 3a/1a4
I'naBa X. MeTtoa KoopauHaT 10
1 Koopaunatsl BekTOpa 2
2 [Ipocreiimue 3a1a4u B KOOpAWHATAX 2
3 YpaBHEHUs OKPYKHOCTH U TIPSIMOI 3
Pewmenue 3amau 2
Konmponvnas paboma Ne 1 1
I'naBa XI. CooTHOIIEHUSI MeXKAy CTOPOHAMM U yIJIaMHU 11

TpeyroibHuka. CkajsipHoe Npou3Be/ieHN e BEKTOPOB

1 CuHyc, KOCHHYC, TAHT€HC, KOTAHTEHC YTJia
2 COOTHOIIICHHS] MEXYy CTOPOHAMH M yTJIaMH TPEYTroJIbHUKA
3 CxalisipHO€ NPOU3BEJICHUE BEKTOPOB

Pemenue 3agau

Koumponvnas paboma Ne 2

I'nasa XII. /InnHa OKPYKHOCTH M IUIOIIAAb KPyra

3

4

2

1

1

12

1 [IpaBUIIbHBIE MHOTOYTOJIbHUKH 4

2 JlIMHa OKPYKHOCTH M IIJIOMIA/Ib KpyTa 4
Pemrenue 3amaq 3
Konmponvnas paboma Ne 3 1

I'nasa XIII. JABuxeHuns 8
1 IToHsTHE ABYKEHUS 3

2 [TapannenpHbIi IEPEHOC U MIOBOPOT 3
Pemrenue 3amau 1
Konmponvnas paboma Ne 4 1

I'naBa XIV. HauajibHble CBeleHUS U3 CTEPEOMETPUH 8
1 MHororpaHHUKH 4

2 Tena ¥ MOBEPXHOCTU BpalleHUs 4

06 akcuoMax IJIaHUMETPUU 2

[ToBTOpenue. Pemenue 3a1au 9

HTroro 68
4

M3 HUX KOHTPOJIbHBIX PadoT
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