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Pabouas nporpaMmma pa3pa60TaHa Ha OCHOBC HOPMATUBHBIX JOKYMCHTOB:

*  ®DexpepanbHblii 3aK0H 0T 29.12.2012 1. Ne 273-®3 (pen. ot 31.12.2014 1., c u3m. ot 02.05.2015 1.) «O6
oOpa3zoBannu B Poccuiickoit @eneparum (¢ U3M. U J01I., BCTYI. B crry ¢ 31.03.2015 1.)

* @enepanbHBIH TOCYIApCTBEHHBI OOpa30BaTENbHBIN CTAaHAAPT OCHOBHOTO OOIIEro o0pa3oBaHUS,
YTBEPKICHHBIN MPHUKa30oM MuHHCcTEpCcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu 17.12.2010
r. Ne 1897

* lIpuka3z MunncrepcTBa oOpa3oanns u Hayku Poccuiickoit ®deneparun ot 31.12.2015r. Ne 1577 «O
BHECCHUH W3MEHEHUH B (elepalbHbIi TOCYAapCTBEHHBIH 00pa30BaTeNbHBIH CTaHAAPT OCHOBHOIO
o01mero oOpa3oBaHus, YTBEPKACHHBIN MPUKa30M MuHHCTEpCTBA 00pa3oBaHus M Hayku Poccuiickoit
Oenepanun ot 17mexabps 2010 r. Ne 1897»

* IIpumepHas ocHOBHasi 00pa3oBaTeNbHas MPOrpaMMa OCHOBHOTO 00Iero oopasoBanus, 0100peHHas
pemenrneM (eneparbHOTO Y4eOHO-METOJMYECKOTO OOBEAMHEHHS 10 o00meMy oOpa30BaHHUIO
(mpotoxoun ot 8 anpens 2015 r. Ne 1/15)

1.Il1anupyemble pe3yJIbTAaThl OCBOCHUA Y4eOHOI0 IpeaMera

JINYHOCTHBIE pe3yabTarThbl:

1. Poccwuiickas rpakaaHcKas WASHTHYHOCTH (MaTPHOTH3M, YBakeHHe K OTed4ecTBy, K MPOILIOMY H
HaCcTOAIIEMY MHOTI'OHAalIMOHAJIBHOI'O Hapoda POCCI/II/I, YYBCTBO OTBETCTBCHHOCTHU M J0Jira nepea POHHHOﬁ,
uaeHTuduKanus ceds B KauyecTBe rpaxkaanrHa Poccuu, cyObeKTHBHASI 3HAUMMOCTD UCITIOJIb30BaHUS PyCCKOTO
A3bIKA M S3BIKOB HapomoB Poccuu, oco3HaHWe M OLIyIIEHHWE JIMYHOCTHOM COINPHUYACTHOCTH CyAbOe
poccuiickoro Hapoaa). Oco3HaHME ITHUYECKON MPUHAIEKHOCTH, 3HAaHUE UCTOPUH, I3bIKa, KyJIBTYPBI CBOETO
HapoJia, CBOETO Kpas, OCHOB KYJNBTYPHOTO HacieAus HapoJqoB Poccum u uenoBeuecTBa (MICHTUYHOCTD
YeJI0BEKa C POCCUICKON MHOTMOHAILIMOHATIBHOM KYJIBTYpOil, COMPUYACTHOCTh UCTOPUHU HAPOAOB U FOCYAAPCTB,
HaxXOJMBIIUXCSI Ha  TEPPUTOPUU  cOoBpeMeHHoil Poccum); wuHTepHoOpu3anys T'yMaHHCTUYECKHX,
JIEMOKPAaTHYECKUX U TPAIUIIMOHHBIX [IEHHOCTEH MHOTOHALIMOHAIIBHOTO pOocCUiicKoro obiectBa. Oco3HaHHOE,
YBaKUTEIbHOE W JOOpOXKeNnaTeIbHOE OTHOLIEHHWE K HMCTOPHH, KYJNbType, PEJIUTUH, TPAAULUSAM, S3BIKaM,
LEHHOCTSM HapoAoB Poccun u HaponoB Mupa.

2. TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS K CaMOPA3BUTHIO M CaMOOOpPa30BaHUIO HAa OCHOBE
MOTHUBAIlMU K OOYYECHHUIO U MO3HAHUIO; TOTOBHOCTH U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U IOCTPOCHHIO
JalbHeHe MHAMBUIAYAIBHOW TPAaeKTOpHUH OOpa3oBaHMS Ha 0a3e OPHEHTHPOBKM B MHUpe Ipodeccuil u
HpO(i)eCCI/IOHaJIBHLIX HpGJIHO‘ITCHHfI, C y4€TOM yCTOfI‘IHBBIX IMO3HABATCIIbHBIX UHTEPECOB.

3. Pa3Buroe MopanpHOE CO3HAHHME W KOMIIETEHTHOCTh B PEUICHUH MOPAIbHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOODPA, (hOpMHUPOBaHHE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOT'O MOBEICHUS, OCO3HAHHOIO U
OTBETCTBEHHOTO  OTHOIIEHHST K COOCTBEHHBIM TMOCTYMKaM (CIIOCOOHOCTh K  HPaBCTBEHHOMY
CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAXXHUTEIHHOE OTHOIIEHHE K PEMTHO3HBIM YYBCTBaM,
B3MJIJIaM JIFOJICH MIIM UX OTCYTCTBUIO; 3HAaHHE OCHOBHBIX HOPM MOpAJIM, HPABCTBEHHBIX, TYXOBHBIX HACANIOB,
XpaHUMBIX B KYJIbTYPHBIX TpagulMAX HapoAoB Poccuu, rOTOBHOCTH Ha HMX OCHOBE K CO3HATEIbHOMY
CaMOOTPAaHMUYCHHIO B TMOCTYIIKAaX, IOBEICHHU, PACTOYMUTEIHLHOM NOTPEOUTENhCTBE; CHOPMHUPOBAHHOCTD
NpEeICTaBICHU 00 OCHOBaX CBETCKOW OTHUKH, KYJIbTYPhl TPAIUIMOHHBIX PEJMTHIA, WX POJIH B Pa3BUTHH
KyJIBTYpbl U ucTopuH Poccuu u uenoBeuecTBa, B CTaHOBJICHHH T'PaKIAHCKOTO OOLIECTBA M POCCHIICKOM
TOCYHAAapCTBCHHOCTH, ITOHMMAHNE 3HAUYCHHUA HPAaBCTBEHHOCTH, BEPbI U PEJINIUN B )XKU3HU YC€JIOBCKA, CEMbU U
obmectsa). ChopMHPOBAHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YUYCHHUIO;, YBAKUTECIBHOTO OTHOIICHHS K
TPYAY, HAJIM4YUE OMbITA y4acTHsl B COLUMAIBHO 3HaYMMOM TpyAe. Oco3HaHWE 3HAYEHMsI CEMbH B JKU3HHU
YyeNoBeKa M 00IIecTBa, MPUHATHE EHHOCTH CEMEHHOMN XKHU3HH, YBAXKUTEILHOE M 3a00TIMBOE OTHOLICHUE K
YJleHaM CBOEU CEMBH.

4. CopMUpOBaHHOCT LIEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIIECTBEHHOM PAKTHKH, YUUTHIBAIOIIETO COLUABHOE, KYJIbTYPHOE, I3bIKOBOE, TyXOBHOE
MHOT000pa3ne COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBAKUTEIBHOE U JJOOpOXKEIATeIbHOE OTHOIICHUE K IPYTOMY YeJIOBEKY, €ro MHEHHIO,
MHUPOBO33PEHHUIO, KYJIbTYPE, S3BIKY, Bepe, TPAKIaHCKOW MO3ULIMHU. [ 0TOBHOCTH M CHOCOOHOCTH BECTH TUAJIOT
C ApYTrUMH JIIOJAbMH W AOCTUTaThb B HEM B3aUMOIIOHMMAHUA (HIIeHTHq)HKaHHSI 0665{ KaxK IIOJIHOIIPaBHOI'O
cyOBbeKTa OOIIeHHs, TOTOBHOCTh K KOHCTPYHPOBAaHMIO O0pa3a mapTHepa IO AHMAJOry, TOTOBHOCTh K
KOHCTPYMPOBaHUIO 00pa3a IOMyCTUMBIX CIIOCOOOB AMANOra, TOTOBHOCTb K KOHCTPYHMPOBAaHHUIO Mpolecca



JIuanora Kak KOHBCHLHMOHHPOBAaHUS HMHTEPECOB, MPOLENYp, TOTOBHOCTH M CHOCOOHOCTh K BEACHUIO
MIePETOBOPOB).

6. OCBOCHHOCTb COLMAJILHBIX HOPM, TpaBWI IOBEACHUS, posied W (HOpM COLHMATBHON XHU3HH B
rpynmnax u cooOmiecTBax. Y4acTHe B LIKOJIHLHOM CaMOYNpPaBIEHHH W OOIIECTBEHHOW >KM3HH B Tpeaenax
BO3PACTHBIX KOMIIETEHIMHA C YYETOM PErHMOHAJbHBIX, ITHOKYJIbTYPHBIX, COLHMAJIBHBIX M IKOHOMUYECKUX
ocobeHHOCTEH ((pOpMHUPOBaHME FOTOBHOCTH K YYacTHIO B IIPOLECCE YNOPSAAOUEHHs COLMANbHBIX CBA3EH U
OTHOLICHHWH, B KOTOpBIE BKIIOYEHBI M KOTOpblE (QOPMUPYIOT CaMH YdYalluecs; BKJIIOUYEHHOCTb B
HETIOCPEACTBEHHOE TPa’KAAHCKOE Y4acTHE, TOTOBHOCTh Y4acTBOBAaTh B JKU3HEIESATEIBHOCTH IOIPOCTKOBOTO
00I11€CTBEHHOT0 00bEIMHEHUS, TPOAYKTHBHO B3aMMOACHCTBYIOIIETO C COLUAIBHON CPEOi M COLMANbHBIMU
WHCTUTYTaMHu; HICHTU(UKAIMsA ce0s B KadecTBe CyOBeKTa COLMAbHBIX NpeoOpa3oBaHUil, OCBOCHUE
KOMIIETEHTHOCTEH B cepe OpraHn3aTOPCKON NeSATeIbHOCTH; HHTEPUOPH3aLUs LIEHHOCTEH CO3UAaTeIbHOTO
OTHOLIEHHS K OKpY’Karomell NeiCTBUTENBbHOCTH, LEHHOCTEH COLMAJIBHOIO TBOPYECTBA, IIEHHOCTH
NPOAYKTHBHOW OpraHU3allid COBMECTHOW MAEATENILHOCTH, CaMOpeai3ali B TPYNIE W OpraHU3aluHy,
HEHHOCTH «APYroro» Kak pPaBHONPAaBHOTO MapTHepa, (OPMHUPOBAaHHE KOMIICTCHLU aHalu3a,
IIPOEKTHPOBAHMS, OPraHU3ALMU [ESITEIbHOCTH, peIeKCUH H3MEHEHHUH, CcrocoO0B B3aUMOBBINOIHOTO
COTPYTHHYECTBA, CIIOCOO0B peaan3aIiui cCOOCTBEHHOTO JIHEPCKOTO TOTEHITHANA).

7. ChopMUpOBaHHOCTH LICHHOCTH 3JJ0POBOTO 1 0€30macHOro 00pasa >Ku3H1; HHTEPUOPH3aLs TPABUIT
HHANBUAYAJIBHOI'O U KOJIJICKTUBHOI'O 6€3OHaCHOFO IIOBCACHUA B 1IpC?,BI)I‘IaI\/'IHI:.IX CUTyaluAX, yIrpOXaromunux
JKU3HH U 310pOBbIO JIF0/IEH, IPaBWJI OBEACHUS Ha TPAHCIIOPTE U HA IOPOTax.

8. Pa3BUTOCTh 3CTETHUYECKOTO CO3HAHUS Yepe3 OCBOEHHUE XYI0’KECTBEHHOI'O HAaCIEIusl HaposoB
Poccum um Mupa, TBOpUECKOW MEATEILHOCTH 3CTETUYECKOTO XapakTepa (CHOCOOHOCTh MOHHMATh
XYAO0KECTBCHHbIE MPOU3BEIEHHS, OTPAXKAIOLIUE pa3Hble 3THOKYJIbTYPHBIE TPaguLUH; C(HOPMUPOBAHHOCTH
OCHOB XY/I0’KECTBEHHOW KYJbTYphl OOYYaIOLIMXCSl KaK YaCcTH MX OOLIEH AyXOBHOH KyJBTYpbI, KaK 0c000T0O
croco0a TMO3HaHMS KHU3HHU U CPEICTBA OPTaHU3alMU OOIICHUS; 3CTETUIECKOE, YMOLUOHAILHO-IIEHHOCTHOE
BUACHUE OKPYKAIOIIEr0 MHpPA; CIOCOOHOCTh K 3MOLMOHANBHO-LICHHOCTHOMY OCBOCHHIO MHpa,
CaMOBBIPAKCHHIO U OPUEHTALINH B XyI0’KECTBEHHOM M HPaBCTBEHHOM IIPOCTPAHCTBE KYJbTYPbl; YBXKEHUE K
UCTOPUM KYyJIbTyphl cBoero OtTedecTBa, BBHIPAXEHHOH B TOM YHCIIE€ B MOHUMAaHUM KpacoThl YEJIOBEKa;
HOTpC6HOCTI) B O6H.[€HI/II/I C XyJOKCCTBCHHBIMU ITPONU3BECACHUAMU, Cq)OpMI/IpOBaHHOCTL AKTHUBHOT'O OTHOIIICHHUA
K TpagulUsIM XyJOXKECTBEHHOM KyJIbTYpbl KaK CMBICIOBOM, 3CTETUYECKOM W JIMYHOCTHO-3HAYUMOM
LIEHHOCTH).

9. ChopMHpOBaHHOCTH OCHOB HKOJIOTHUECKON KYJIBTYPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOI0 MBIIIJICHHS], HAJIMUUE OIBITa 3KOJIOTUYECKH OPUEHTUPOBAHHON pe(IIeKCUBHO-OLICHOUYHON U
NPAaKTUYECKON AEATEIILHOCTH B )KU3HEHHBIX CUTyalusIX (TOTOBHOCTD K UCCIIEIOBAHUIO IPUPOBI, K 3aHATHIM
CEJIbCKOXO03SIMCTBEHHBIM TPYAOM, K XYHOXCECTBCHHO-OCTCTUYCCKOMY OTPAXXCHHUIO IIPUPOJIbLI, K 3aHATHUAM
TYpPHU3MOM, B TOM YHUCJIE SKOTYPU3MOM, K OCYLIECTBICHHUIO IPUPOJOOXPAHHOHN ESTEIBHOCTH).

MeranpeamMeTrHbie pe3yabTaThl:

MertanpeaMeTHbIe pe3yIbTaThl, BKIIOYAIOT OCBOCHHBIE 00YYaIOIIMMHUCS MEXIPEIMETHbIEC TOHATHS U
YHHBEpCalbHble yueOHbIE IeHCTBUS (PETYISITUBHBIC, T03HABATEIbHBIE, KOMMYHHKATUBHBIE).

Me:xnpeaMeTHbIe TOHATHSA
YcinoBueM GOPMHPOBAaHHMA MEXIPEAMETHBIX MOHSATHH, HampuMep TaKUX Kak CcHUCTeMa, (akT,
3aKOHOMEPHOCTh, ()EHOMEH, aHaJIN3, CHHTE3 SBISIETCS OBJIQJAECHHE O0YYAIOLUIMMHUCSI OCHOBAMHU YUTATEIIBLCKON
KOMITETEHIINH, TIPUOOPETEHUE HABBIKOB pabOTHI ¢ MHPOPMAIUEl, ydyacTue B MPOEKTHOH jaesTensHOCTH. B
OCHOBHOH IIIKOJIE HAa BCEX NpeaMeTax OyaeT MmpojosbKeHa paboTa mo (OPMUPOBAHHIO U PA3BUTHIO OCHOB
YUTATEJbCKOH KoMneTeHUuU. OOyyaromuecs: OBIaAeioT YTEHHEM KaK CPEACTBOM OCYILIECTBIICHUSI CBOUX
JaIBHEHIINX TJIAHOB: POJODKEHHs 00pa30BaHMs U cCaMOOOpa30BaHuUsl, OCOZHAHHOTO MJIAHUPOBAHUS CBOETO
aKTyaJJbHOTO W TEPCIEKTUBHOTO Kpyra YTE€HHS, B TOM YHCIE JOCYIOBOTO, IMOATOTOBKH K TPYJOBOH H
COLIMAJIbHON AE€ATEIbHOCTH.

[Ipu u3yvyeHun y4eOHBIX IPEAMETOB O0YYAIOIINECs] YCOBEPIICHCTBYIOT IPUOOPETEHHBIE HA TIEPBOM
YpOBHE HaBBIKM PpadoTsl ¢ uHpopManmeld u monoimHAT ux. OHUM CcMOTyT paboTaTh C TEKCTaMH,
npeoOpa3oBbIBATH U HHTEPIIPETUPOBATH COIEPIKAIYIOCS B HUX HH(POPMAIIUIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBaTh,  COMOCTABIATh, AHAIM3MPOBaTh, 0000IIATE M  WHTEPIPETHPOBATDH
WHPOPMAITUIO, COJIEPIKAIIYIOCS B TOTOBBIX HH)OPMAIIMOHHBIX 00BEKTaX;

* BRIJICNIATh TJIABHYI0O M WM30BITOYHYIO HMH(MOPMAIIMIO, BBIMOJNHATH CMBICIIOBOE CBEPTHIBAHHE
BBIJICJIEHHBIX (haKTOB, MBICIIEH; IPEACTABIATH HHPOPMAIHMIO B CKaTOH clioBecHOU Gopme (B BUE IIIaHA HIIH
TE3UCOB) M B HAISAHO-CUMBONMYECKOH (opme (B BHAe Tabmul, rpadMuecKUX CXeM H Juarpamm, KapT
MOHATUN — KOHIIENTYaIbHBIX JUArpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIIOJHSTD U JOIOJHATH TaOJIUIBI, CXEMBI, AT PAMMBI, TEKCTHI.



OO0yyaromyecs MPUOOPETYT ONBIT MPOEKTHOH EATEJBHOCTH Kak 0c0o00i (hopMbl y4eOHOUW paboThI,
CIOCOOCTBYIOIIEHl BOCIMTaHMIO CaMOCTOSITEIbHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHHIO
MOTUBalMd M S(PQPEKTUBHOCTH Y4YeOHON MAEATENBHOCTH; B XOJA€ pPEaln3alil HCXOAHOTO 3aMbICia Ha
NPaKTUYECKOM YPOBHE OBIAJICIOT YMEHHEM BHIOMpaTh afcKBaTHBIC CTOSINEH 3ajaue CpeicTBa, IPUHUMATD
PELICHHUS, B TOM YHCJIE U B CUTyalUsIX HeonpeneaEHHocTH. OHM IOIy4aT BO3MOKHOCTh Pa3BUTh CIIOCOOHOCTh
K pa3pabOTKe HECKOJBKMX BapUaHTOB PEIICHWH, K IIOMCKY HECTAHJAPTHBIX pELICHUH, IOUCKY H
OCYILIECTBIICHNIO HanOoJjee MPUEMIIEMOr0 PELICHHSI.

B cootBerctBrn ®I'OC OOO BBIAENSAIOTCS TPHU TPYIIBl YHUBEPCATBHBIX Y4eOHBIX EHCTBHIAL:
PEryJsITHBHBIE, I03HABATE/IbHBIE, KOMMYHUKATUBHBIE.

PeryasitusHbie YY |

1.  YMeHue caMOCTOSTENBHO OMPEesaTh [eJdr 00yueH s, CTABUTh U ()OPMYJINPOBATH HOBBIE 33/1a4H
B yuebe M II03HABATENIbHON JAEATENBbHOCTH, pa3BUBaTh MOTHBBI M MHTEPECHl CBOEH II03HABATEIbHOM
nesTelbHOCTH. OOYYaroNUiiCs CMOXKET:

® AHanM3MpOBATH CYIIECTBYIOIINE U INIAHUPOBAThH OYAyIIre 00pa3oBaTelIbHbIE PE3ybTATHI;

e Hnentudunuposats coOCcTBEHHBIC IPOOIEMBI U OTIPENENATE TIIaBHYIO MPOOIIEMY;

e Bpigsurath Bepcuu penieHus npo0iaeMsl, GOpMyIHpOBaTh TUIOTE3bI, IPEIBOCXUIIATH KOHEYHBIH
pe3yibTar;

e CraBuTh ULENb JACATEIBHOCTH Ha OCHOBE OINpElNeNIeHHOH NpoOieMbl M  CYILECTBYIOIIUX
BO3MO>KHOCTE;

o  @opmMynupoBaTh yueOHbIC 3304l KaK [Iary JOCTIKEHHUS MOCTaBICHHON Lein e TeIbHOCTH;

e OOOCHOBBIBaTH LEJICBBIC OPHUEHTHPHl M HPUOPHUTETH CCHIJIKAMHM Ha LEHHOCTH, YKa3blBas H
000CHOBBIBasI IOTMYECKYIO ITOCIEI0BATENBHOCTD IIAroB.

2. YMeHHe CaMOCTOATENLHO IIaHUPOBATH ITyTH JOCTIKEHHS 1IeJIel, B TOM YUCIIe aIbTepHATUBHBIE,
OCO3HaHHO BBIOWpaTh HamOojee >(h(EeKTHBHBIE CIIOCOOBI PEmIeHHs] YYeOHBIX W ITO3HABATENBHBIX 3ajad.
OO0yJaroIUNCs CMOXKET:

o OmpenensaTh HEOOXOAUMBIC NSHCTBHE(S) B COOTBETCTBHH C YUCOHOM U MO3HABATEIILHOM 3a1auei 1
COCTaBJISTh AJITOPUTM HX BBITTOJIHEHUS;

e OOOCHOBBIBATh M OCYIIECTBISATH BEIOOP Hanbosee 3(h(HEeKTUBHBIX CIIOCOOO0B pPelleHUs] yUeOHBIX U
MO3HaBaTEIbHBIX 33/1a4;

e OmnpenensTs/HaXO0OUTh, B TOM YHCJIE U3 NMPEJIOKEHHBIX BAPUAHTOB, YCIOBHS JUIS BBIIOIHEHUS
yueOHOM U M03HABATEILHON 3a/1a4H;

e BeicTpanBaTh JKU3HEHHBIC TUIAHBI HA KpPaTKOCpOUYHOe Oynymiee (3asBisATh IeJIeBble OPHEHTHPHI,
CTaBUTh aJ€KBaTHble MM 3aJauyd W TMpearaTb JIEHCTBUS, YKa3biBag M OOOCHOBBIBAs JIOTHYECKYIO
MOCIIEA0BATENILHOCTD II1aroB);

e BpiOupaTh M3 NpeUIOKEHHBIX BapUaHTOB M CaMOCTOSTENIBHO HCKaTh CPEICTBA/Pecypehl s
peLeHns 3a1a41/ IOCTIKEHNS LTy

e CocraBiATh IJIaH PELICHUS MPOOIeMbI (BBIIOTHEHUS IPOEKTA, IPOBEIEHHS NCCIIEIOBAHNU);

e OmnpenensTs NOTEHUHMATIbHbBIC 3aTPyIHEHUS NP PELICHNH Y4eOHON M MO3HABATENbHOM 3a1a4H U
HaXOJUTh CPEACTBA IS UX YCTPAHEHHUS;

e OnwuceIBaTH CBOM OMBIT, 0POPMIISIS €10 JJIs TIepeAadn JPYTUM JIFOJISIM B BHJIE TEXHOJIOTUU PEIICHUSI
MPAKTUYECKUX 3a/]1a4 OTPEeAETICHHOr0 Kiacca;

e [lnaHnpoBaTh U KOPPEKTUPOBATH CBOIO HHIUBHUIYaJIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM JIEHCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIECTBISITh KOHTPOJIb
CBOEH JEATENbHOCTH B MPOILECCe JOCTHMXKEHUS pPe3ysbTara, ONpPEAesaTh CrocoObl IeHCTBUH B paMKax
MIPEJIOKEHHBIX YCIOBUH U TpeOOBaHUil, KOPPEKTUPOBATH CBOM IEHCTBUS B COOTBETCTBHH C M3MEHSIIOIIEHCS
cutyarueil. O0yJaromunics CMOXKET:

e OrmpenensaTb COBMECTHO C MEJAroroM M CBEPCTHUKAMM KPUTEPHUH IJIAHUPYEMBIX PE3yIbTaTOB U
KPUTEPHHU OLEHKH CBOEH Y4eOHOH e TeIbHOCTH;

e CucremMaTu3upoBaTh (B TOM 4HCIE BHIOMpPaTh NPUOPUTETHBIE) KPHUTEPHH IUIAHUPYEMBIX
pE3yabTAaTOB U OLIEHKH CBOEH AEATEIHHOCTH;

e Ot0upaTh MHCTPYMEHTHI [UISl OIICHWBAHUSA CBOEH AESITEIHHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb
CBOEH JIEATETLHOCTH B paMKaXx TPEIJI0KEHHBIX YCIOBUI U TpeOOBaHMUH;

e OueHuBaTh CBOI JESATENBHOCTh, APTYMEHTHPYS IPHYMHBI JOCTMKEHHS WIH OTCYTCTBHS
IUTAHAPYEMOTO PE3yIIbTaTa;

e Haxomuth AOCTaTOYHBIE CPEACTBA JUIS BBHINOJHEHHS YYEOHBIX ACHCTBHHA B H3MEHSIOIICHCS
CUTYyally W/WIA IPU OTCYTCTBUH IJIAHUPYEMOTO Pe3yibTaTa;

e Pabotas no cBoeMy IUIaHY, BHOCUTh KOPPEKTHUBBI B TEKYILYIO AEATEIBHOCTh HA OCHOBE aHAJIM3a
M3MEHECHUH CUTYaIlNH sl HOTyYeHHUS 3aIUIAHIPOBAHHBIX XapaKTEPHCTHK MPOIYKTa/pe3ynbTara;



e VYcTaHaBIUBATh CBSA3b MEXKIY MOJYYCHHBIMU XapaKTEPUCTUKAMH MPOAYKTa U XapaKTePUCTUKAMH
npoliecca AeATeNFHOCTH | 110 3aBEPUICHUH ACATENILHOCTH MpeaiaraTb H3MEHEHNE XapaKTePUCTHK Mpoliecca
JUTSI TIOJTYYEHUS YITYUIIEHHBIX XapaKTePUCTHK MPOTYKTa;

e (CBepAaTh CBOM JICHCTBUS C LENBIO U, TP HEOOXOAUMOCTH, UCTIPABIISATH OIIUOKH CAMOCTOSITEIBHO.

4. VYMeHue OLEHUBATH NPaBWILHOCTH BBHIIOJHEHUSI YI€OHOU 3a1a4K, COOCTBEHHBIE BO3MOKHOCTH
ee pemenns. OOyJaromuiics CMOXeT:

e OmpenensaTh KpUTEPUHN MPABIIIBHOCTH (KOPPEKTHOCTH ) BBITIOHEHUS y4eOHOI 3a1a4w;

e AHamm3upoBaTh W OOOCHOBHIBATh INPHUMEHEHHE COOTBETCTBYIOIIETO WHCTPYMEHTAPHS IS
BBITIOJTHEHHS y4eOHOH 3a/1a4H;

e CB0OOOHO MOJTB30BATHCS BEIPAOOTAHHBIMHU KPUTEPUSIMHU OIIEHKH U CAMOOIIEHKH, HCXOIS U3 TENH U
UMEIOIINXCS CPEACTB, Pa3indas pe3yabTaT U CIIOCOOBI JeHCTBHML;

e OueHuBaTh NPOIYKT CBOCH AEATEILHOCTH MO 3aJaHHBIM W/HIIM CAMOCTOSITENILHO ONpEIeIeHHBIM
KPUTEPHSM B COOTBETCTBHUH C LIETIBIO NESATEIBHOCTH;

e OOOCHOBBIBATh JOCTH)KMMOCTH IIENTH BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHHX PECypPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;

e ®DukcHpOBaThH M aHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIBHBIX PE3YIHTATOB.

5. Brnagenme ocHOBaMH CaMOKOHTPOJIS, CaAMOOIICHKH, MPHUHSATHS PEIICHHH M OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpPA B yueOHOI 1 Mo3HaBaTeabHOW. OOYUYaIONIHICS CMOXKET:

e HaOmomaTh M aHAJIM3UPOBATh COOCTBEHHYI0 YYCOHYIO M IO3HABATEIBHYIO JCSITECIBHOCTh H
JEeSITeIbHOCTD APYTHX 00yUaroInXCs B MPoIecce B3aNMOTIPOBEPKH;

e COOTHOCHTHh pealbHble W IUIAHUPYEeMBIE pEe3yNbTaThl HWHIUBUAYAIBHOH 00pa30BaTENbHON
JIESTEIIbHOCTH U JIENaTh BIBOIBI;

o [IpuHnMaTh penicHre B y4eOHOM CUTyallMu 1 HECTHU 32 HETO OTBETCTBEHHOCTH;

e (CaMOCTOSTENFHO ONpEAeIATh MPUYUHBI CBOETO YCIeXa WM HeycllieXa M HaXOJUTh CIIOCOOBI
BBIXOJIa U3 CUTYalluu HEYCIeXa;

e PeTpoCneKTHBHO OINpeneNsiTh, KaKue ACHCTBHA 10 PEUICHUIO YU4eOHOU 3aJa4yd WM HapameTphl
9THX JIeHCTBUI MPHUBETH K NOTYYCHUIO HMEIOIIEroCs MIPOAYKTa yueOHOM AeATEILHOCTH;

e JleMOHCTpHUPOBATH MPUEMBI PETYJIISAINH IICUXO0()U3HOIOTHUECKUX/ SIMOIIMOHAIBHBIX COCTOSHUH ISt
moctmxkerns  dddexra  ycrmokoeHuss (yCTpaHEHHS  HOMOILMOHAJIBHOW  HampspkeHHocTH), dddekra
BOCCTaHOBJIICHUsI (OCiaONeHHs TpPOsBICHWI yTOMJIeHHWs), dddexkra akTuBm3anuy  (TIOBBIIICHUS
ncxX0(U3NOTOTHYECKON PEaKTHBHOCTH).

Ho3naBarenbHble YY /]|

6. VYMeHue omnpenenATe TMOHATHS, CO3/1aBaTh OOOOIIEHWS, YCTaHABIWBAaTh AHAJIOTHH,
KJIaCCU(UIMPOBATH, CAMOCTOSITEIILHO BEIOMPATh OCHOBAHMUS U KPUTEPUH ISl KIIACCU(HUKAIINY, YCTaHABINBATD
NPUYUHHO-CIICICTBEHHBIE CBSI3M, CTPOWTH JIOTHUECKOE PACCYKICHHE, YMO3akKioueHHe (MHIYKTUBHOE,
JIEAYKTUBHOE, TI0 aHAJIOTHH) U JeNIaTh BHIBOABI. O0YYarOIIHIACS CMOXKET:

e [logbupare ci0Ba, COMOMYMHEHHBIE KJIFOUEBOMY CIIOBY, ONPEACISIIONIME €ro IMPHU3HAKU U
CBOMCTBA;

e BeicTpanBaTh JIOTHUECKYIO LEMOYKY, COCTOSIIYIO M3 KIFOUEBOIO CIOBA M COMOAYMHEHHBIX €My
CJIOB;

e Brigenars oOmmid MpU3HAK ABYX WIIM HECKOIBKHX MPEIMETOB WIH SIBIEHUH M OOBSICHATH WX
CXOJICTBO;

e OOBEnUHATH TMPEIMEThl M SBIEHHS B TPYIIHI IO ONpeAeNieHHBIM INpPU3HAKaM, CpPaBHUBATH,
KJIACCU(UIIMPOBATH U 0000IIATEH (PaKThI U SBJICHUS;

o BriJensTh sIBICHHE M3 OOIIETO psijia IPYTUX SBICHUI,

e Ompenensith 0OOCTOATENHCTBA, KOTOPBIE TPEANISCTBOBAIM BO3HUKHOBEHHUIO CBS3H MEXITY
SIBIICHUSIMH, W3 DTUX OOCTOSITENBCTB BBIIENATH ONPEJEISIONINE, CIOCOOHbIE ObITh NMPHYMHOW JNAaHHOTO
SIBJICHUS1, BBISIBIISITH IPUYMHBI U CIICICTBUS SABJICHUH;

e CTpouTh paccyKIeHUE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHUSIM M OT YaCTHBIX SIBJICHUH
K OOIIMM 3aKOHOMEPHOCTSIM;

o CrpouTh paccyKJCHHE HAa OCHOBE CPaBHEHUS MPEJAMETOB M SIBIICHWH, BBIIENSS TIPH 3TOM O0IIUE
MPU3HAKY;

e 3narare nonydeHHyro HHGOPMAIIHIO, HHTEPIPETHPYS €€ B KOHTEKCTE PelIaeMoi 3a/1auu;

e (CaMOCTOSTENFHO YKa3blBaTh Ha WH(POPMAIUIO, HYXKJAIONIYIOCS B IPOBEpKE, IMpelyiarath |
MPUMEHATH CIIOCO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMAIIHH;

e BepOann3oBarh 3MOLMOHANBEHOE BIEYATICHUE, OKa3aHHOE HA HEr0 HCTOYHHUKOM;

e OOBSCHATH ABJICHHUS, MPOLECCHI, CBSI3M M OTHOILICHHMS, BBISBISIEMBIE B XOJ€ MO3HABATEIBHOU U
UCCIIEIOBATENbCKON NIesTeNbHOCTH (MPUBOAUTH OOBACHEHHE C HM3MEHEHHEM (OpMBI TpPEACTABICHUS,



OOBSICHATH, ACTANU3UPYS UK 000011ast; OOBACHSITD C 3aJaHHON TOYKH 3pEHHSA);

e BouBIATh M Ha3pIBaTh NPHYMHBI COOBITHSA, SBIEHHSA, B TOM 4YHCJIE BO3MOXKHBIC /Hamboiee
BEPOSITHbIE IPUYMHBI, BO3MOKHBIE IIOCJACACTBHUS 3aJaHHOM IPUYMHBI, CaMOCTOSATEJIBHO OCYILIECTBIIL
MIPUYUHHO-CIIEICTBEHHBIN aHAIN3;

e JlenaTh BBIBOJ Ha OCHOBE KPUTHYECKOI'O aHAINM3a Pa3HBIX TOUEK 3PEHUs, MOATBEP)KJIATh BBIBOJ
COOCTBEHHOH apTyMEHTAlMeH WM CAaMOCTOSITEIBHO MOJTY4YEHHBIMH JaHHBIMU.

7. YMeHHe co31aBaTh, IPUMEHATh U MIPEOOPa30BbIBATh 3HAKU U CHUMBOJIBI, MOAEIH U CXEMBI UL
petreHus yaeOHBIX U MMO3HABATENbHBIX 331a49. OOyJaronuiicss CMOXKET:

e (O003HaYaTh CUMBOJIOM U 3HAKOM MPEIMET W/UITHU SIBIICHNUE;

e OmnpenensTe JIOTHYECKUE CBSI3M MEXKIY MpEAMETaMH /WU SBICHUSMH, 0003HA4YaTh JTaHHbIC
JIOTUYECKHE CBSA3M C TIOMOIIBIO 3HAKOB B CXEME;

e Co3maBaTh aOCTPaKTHBIN WA PEaTbHBIN 00pa3 IpeaMeTa U/ Uik SBICHUS;

e CrpouTh MOJIENb/CXeMy Ha OCHOBE yCIIOBH 3a/Ja4H W/WIIH CII0C00a ee pelIeHus;

e Co3pmaBath BepOalbHBIC, BEIICCTBEHHbIE W HH(GOPMALMOHHBIC MOJEIHU C BbIACICHUEM
CYLIECTBEHHbBIX XapPaKTEPUCTHK OOBEKTa IJI ONpeneNieHHus crocola pEeIIeHHUs 3aJadd B COOTBETCTBUH C
CUTyaluel;

o [IpeoOpa3oBbIBaTH MOJENU C ILEJbIO BBISIBICHHS OOIIMX 3aKOHOB, OMPENEISIONINX JaHHYO
MPEeIMETHYIO 00J1aCTh;

e [lepeBOUTH CIIOKHYIO MO COCTaBy (MHOTOACTIEKTHYI0) WMH(oOpMaImio u3 TpaguyuecKoro MiH
(opMan30BaHHOTO (CUMBOJIEHOTO) MPEACTABIICHHUS B TEKCTOBOE, 1 HAO0OPOT;

e Crpouth CXe€My, QUITOPUTM [EHCTBHUS, MCIPABIATh WIM BOCCTAHABIMBATH HEM3BECTHBIA paHee
ITOPUTM Ha OCHOBE MMEIOIIEr0Cs 3HaHUsI 00 00bEKTE, K KOTOPOMY PUMEHSETCS AJITOPUTM;

e CTpouTh AOKa3aTeIbCTBO: MPAMOE, KOCBEHHOE, OT IPOTUBHOTO;

e Ananu3upoBaTh/peIeKCHpOBaTh OMNBIT pa3pabOTKM M peaju3aldd  y4eOHOro MpPOEKTa,
UCCIIEIOBaHNS (TEOPEeTHYECKOTO, SMIIMPUYECKOr0) Ha OCHOBE MPEUIOKEHHOW MpOoOIEeMHOM cHuTyalnuu,
MOCTaBIICHHOH LIEJIN W/MJIH 33JJaHHBIX KPUTEPHUEB OLICHKH MTPOAYKTa/pe3yibTaTa.

8. CwpicnoBoe urenne. OOyJarOINiics CMOXKET:

e Haxomuts B TekcTe Tpedyemyro nHGOPMAIHIO (B COOTBETCTBHH C IIEIISIMU CBOCH IEATEIHHOCTH);

e OpueHTHUPOBATHCS B COACPKAHUM TEKCTa, IOHUMATD LIETIOCTHBIM CMBICT TEKCTa, CTPYKTYPHUPOBATh
TEKCT;

e YCTaHaBJIMBATh B3aUMOCBSI3b OIMCAHHBIX B TEKCTE COOBITHIMA, SBJICHHA, TIPOIICCCOR;

e Pe3roMupoBaTh IIaBHYIO HIEI0 TEKCTA;

o [IpeoOpa3oBBIBaTh TEKCT, «IEPEBOJS» €ro B JAPYTryH MOAAIBHOCTh, MHTEPIPETUPOBATH TEKCT
(XyIlo’)KeCTBEHHBIN ¥ HEXYI0’KECTBEHHBIN — yueOHBIN, HAyYHO-TIONYJISIPHBIH, HHPOPMAIIMOHHBIH, TEKCT Non-
fiction);

e Kpuruuecku oneHHBaTh cofepxkanue U GopMy TEKCTa.

KommynnkatusHbie YY/

9. YMeHre OpraHu3oBHIBaTH YUeOHOE COTPYJHHYECTBO M COBMECTHYIO JIESITEJILHOCTH C
YUUTEJIeM U CBEPCTHUKAMU; PadOTaTh MHANBUAYAILHO W B TPYIIE: HAXOAUTH O0IIee pelIeHre u pa3peniaTh
KOH(JIUKTHI HA OCHOBE COIJIACOBaHMS IIO3MLMH M y4eTa MHTEPecoB; (hopMyaupoBaTh, apryMEHTHPOBATH U
oTCTamBaTh cBoe MHeHHE. O0YJalONINIC CMOXKET:

— ONpEeaeNsITh BO3MOKHBIE PO B COBMECTHOM JESITETbHOCTH;

— Wrpath ONpeeTIeHHYIO POJIb B COBMECTHOM eI TETLHOCTH;

— TPUHUMATH MO3UIUIO cOOECeAHNKa, ITOHUMas TIO3HIINIO IPYTOro, pa3iinyaTh B €r0 peur: MHEHUE
(TOuKy 3peHwst), T0Ka3aTeNnbCTBO (apryMEHTHI), (PaKThl; THIIOTE3bl, AKCUOMBI, TEOPHH;

— OIpenenaTh CBOU ACHCTBHA U ACHCTBHS MAPTHEPA, KOTOPBIE CIIOCOOCTBOBAIIH HIIH MPETISITCTBOBAIIN
NPOAYKTUBHOW KOMMYHHKALIUH;

— CTpPOWTH MIO3UTHBHBIC OTHOIICHHUS B IpoIlecce YISOHO! 1 MO3HABATEBHOM JeSTEILHOCTH;

— KOPPEKTHO M apTyMEHTHPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHUS, B TUCKYCCUU YMETh BBIJIBUTATh
KOHTPapryMeHTHI, iepedpazupoBaTh CBOIO MBICIH (BJIaICHNE MEXaHU3MOM SKBHBAJIEHTHBIX 3aMEH);

— KPHUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh OMHNOOYHOCTh
CBOETr0 MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0;

— mpeliaraTh ajJbTEPHATHBHOE PELICHNE B KOHPIUKTHON CUTYalNy;

— BBIIEJATH OOLIYIO TOUKY 3pEHUS B AUCKYCCHU;

— JIOrOBapuBaThCA O MIPABUIIAX U BOMPOCax I 00CYKACHHUS B COOTBETCTBUH C IOCTABICHHOM epe.
rpynmnon 3agadei;

— OpraHu30BBIBaTh yueOHOE B3aMMOJEHCTBUE B TpyIe (ONpeAeiiaTh oOLIue LeNn, paclpeneisiTh
POJIH, AOTOBAPUBATLCS IPYT C IPYTOM U T. [I.);



— YyCTpaHATH B  paMKax Jdanora  paspbelBBl B KOMMYHHMKAalUH,  OOYyCJIOBJIEHHBIE
HEMOHMMaHHEeM/HENPUATHEM CO CTOPOHBI coOeceTHMKA 3a/1a4, (POPMBI WIIK COIEPKaHHS UATIOTA.

10. YMeHHe OCO3HaHHO UCIIOJIb30BaTh pEYEBbIE CPEICTBA B COOTBETCTBUM C 3ajadyer
KOMMYHHKALIUH ISl BBIPAKCHUSI CBOMX YyBCTB, MBICTICH M MOTPEOHOCTEN IS TNIAHMPOBAHUS U PETyIISLHH
CBOCH NesATENbHOCTH; BIAJCHUE YCTHOW M MUCBMEHHOW PEUYbl0, MOHOJOTMYECKOW KOHTEKCTHOH pEeublo.
OO0yJaromuicss CMOXET:

® OIpeneNsiTh 3aJa4y KOMMYHHKALUU U B COOTBETCTBUY C HEW OTOMPATh pedeBbIe CPEACTBA;

e 0TOMpaTh M HCIOJIH30BATh PEUEBHIE CPEACTBA B IPOLECCE KOMMYHUKALUM C APYTUMH JIOJIbMU
(mmanor B mape, B MaJIoii rpymie u T. 1.);

® TPEACTaBIATH B YCTHOH MIIM MMCHbMEHHOHN (popMe pa3BepHYTHIH IU1aH COOCTBEHHOH ESTEIBHOCTH;

e co0moaaTh HOPMBI MyOJMYHON pEedYHr, PErJIAMEHT B MOHOJIOTE M TUCKYCCHH B COOTBETCTBHH C
KOMMYHHKAaTUBHOH 3a/1a4ei;

e BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHHUE (CY)KICHHE) U 3alpallliBaTh MHEHUE MAPTHEPA B PaMKax
Janora;

® [PUHMMATh PEIICHHUE B XOJ€ JUAJIOra U COTIaCOBBIBATH €T0 C COOECETHUKOM;

e CO31aBaTh IMCbMEHHBIC «KJIMIIMPOBAaHHBIE» M OPUIMHAIBHBIE TEKCTBl C MCIIOJIb30BAHUEM
HEOOXOIUMBIX PEUEBBIX CPEIICTB;

® JCIIOJIb30BaTh BepOaIbHbIE CPENICTBA (CPENICTBA JIOTHUECKOW CBSI3H) IS BBIACIICHUSI CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

® JCIOJIb30BATh HeBepOasbHbIC cpeacTsa WIIN HarJsIIHbIE MaTepHabl,
MOJrOTOBJICHHBIE/OTOOpaHHBIE TI0J] PYKOBOJCTBOM YUHUTEIIS;

e JenaTh OLICHOYHBIM BBIBOA O JOCTIKCHUH LENM KOMMYHUKAIMM HEMOCPEICTBEHHO II0CTe
3aBEpILEHUS KOMMYHHKaTUBHOTO KOHTAKTa M1 00OCHOBBIBATH €TO0.

11.®opmupoBaHne W pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCHONB30BaHHUS WH(POPMAIOHHO-
KOMMYHHKaIIMOHHBIX TexHojorui (nanee — MKT). OOyyaromuiics cMOXKeT:

® IIeJICHANPABICHHO WCKaThb M HCIHOJIb30BaTh HH(OPMALMOHHBIE PECYpChl, HEOOXOAMMBIC IS
pelreHus yaeOHBIX U MPaKTHYECKUX 3a/1a4 ¢ moMotbo cpencts UKT;

e BBIOMpaTh, CTPOUTH U UCIIOIB30BATh 4ICKBATHYIO HH(OPMALMOHHYIO MOJENb JUIS IIEpelaul CBOUX
MBICJIEH CPEICTBAMU €CTECTBEHHBIX U (JOPMANIBHBIX S3BIKOB B COOTBETCTBHH C YCIOBUSMH KOMMYHHKALINY;

® BBIJCIATH WHPOPMALMOHHBIN acleKT 3aiadd, ONEpUpOBAaTh JaHHBIMH, UCIIOIB30BATH MOJCIDH
peleHus 3a1a4H;

® JCIOJIB30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTWM  (BKJIIOYass BbIOOp  aJeKBAaTHBIX  3ajadye
MHCTPYMEHTAJIBHBIX HPOrPaMMHO-ANIAPATHRIX CPEACTB U CEPBHUCOB) Ul pEIICHHS HH(POPMALMOHHBIX H
KOMMYHHMKALIMOHHBIX YU9€OHBIX 33/1a4, B TOM YHCJIC: BBIYMCICHUE, HAIMCAHUE TUCEM, COUMHEHHH, TOKIIAI0B,
pedepaToB, co3jaHue Npe3eHTAlu U 1p.;

® HCIOJIb30BaTh HHPOPMAIHIO C YIETOM ITUYECKUX U TIPABOBBIX HOPM;

e cozlaBarh MH(OOPMAIMOHHBIE PECYpChl Pa3HOTO THIA W JUIS Pas3HBIX ayAMTOPHA, COONIONATH
WHQOPMAIMOHHYIO TUTHEHY M NIpaBuIia HHQOPMAIIMOHHOMW 0€30I1aCHOCTH.

IIpenmeTHbIe pe3yabTaThl:

BrinyckHuk Hayuutress B 5-6 kiaccax (i MCHOJb30BAHMSI B TOBCEAHEBHOH JKM3HU U
o0ecnevyeHNs BO3MOKHOCTH YCIIEITHOT0 MPOI0JIKeHUs1 00pa3oBaHus Ha 6230BOM YPOBHe)

e Omnepuposath Ha 6a30BOM ypOBHE! OHATUSIMU: MHOMKECTBO, SJIEMEHT MHOKECTBA, IOJIMHOKECTBO,
NPUHAJIEKHOCTD;

® 33J1aBaTh MHOXECTBA MEPEUNCIEHUEM HX JIEMEHTOB;

® HaXOIUTh NlepeceyeHue, 00beJUHEHUE, TOMHOKECTBO B IPOCTEHIINX CUTYaLIUsIX.
B noBceHeBHOI ;KM3HU U PH U3YYEHHUH APYTUX NPeAMETOB:

® pacCro3HaBaThb JIOTHYCCKU HCKOPPEKTHBIC BHICKA3bIBAHU .
Yucaa

e OnepupoBaTh Ha 6230BOM YPOBHE MOHITUSMHE: HATYPaIBHOE YHCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAS
JIpo0Ob, AecATHYHAs IPO0b, CMEIIAHHOE YKMCII0, PAIMOHAIBLHOE YHCIIO;

® JCIIOJIB30BATh CBOMCTBA YMCEN U IPaBHJIa IeHCTBUH C pallMOHAJILHBIMH YU CIaMU ITPY BBIITOTHEHUH
BBIYMCJICHHIA;

13neck u manee — pacro3HaBaTh KOHKPETHBIE IIPUMEPHI OOLIMX HOHATHI 10 XapaKTEPHBIM HPH3HAKAM, BHIIOIHATE
JICHCTBHUS B COOTBETCTBHU C OTPEACICHUEM M MPOCTCHIIIMMU CBOMCTBAMU MOHITUN, KOHKPETU3UPOBATh IPUMEPAMU
001111e TTOHSTH.



® HCNOJB30BaTh NPU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 mpu BHINOJHEHUU BBIYUCICHUM U PEIICHUN
HECJIOKHBIX 3a71a4;

® BBHINIOJHATH OKPYTJIEHUE PAIIMOHAIBHBIX YUCET B COOTBETCTBUU C IIPABUIIAMHU;

® CpaBHMBATh pallMOHAJIbHbIE YHUCIIA.
B noBceaqHeBHOI KU3HU U NIPU U3YYECHUH APYIUX IPeIMeTOB:

® OILICHUBATH PE3YIbTAaThl BEIUUCICHUN IPU PEIICHUH MPAKTUYECKUX 337124,

® BBINOJIHATH CPABHEHUE YKCEN B PEATbHBIX CUTYaIIUX;

® COCTaBISITh YHKCJIOBBIC BBIPAKCHHUS MPU PEHICHUHM NPAKTUYECKUX 3a7]ad U 3aJad U3 JIPYrux
Y4eOHBIX MPEAMETOB.
CraTHCTHKA ¥ TeOPHUS BepPOSITHOCTeE

e [lpencraBisaTh TaHHBIC B BUIE TAOIHUIl, THAarpaMM,

e yuTaTh HHPOPMAIIHIO, TPEICTABICHHYIO B BHJIE TAOIHIIbI, THArpaMMEI.
TexkcToBbIE 3a]aUK

e Penrath HeCTIOKHBIE CIOKETHBIC 33]1aYH Pa3HBIX THIIOB Ha BCE apU(PMETHICCKUE TCHCTBHS;

® CTPOUTH MOJEINb yCIOBHA 3a/1a4¥ (B BH/E TaOJIHIIbI, CXEMBI, PUCYHKA), B KOTOPOH TaHBl 3HAYSHHUS
JIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIUYMH, C ICJIbIO TIOUCKA PEIICHUS 3a]a4H;

® OCYIICCTBIIATH CIIOCOO IMOUCKA PEIICHHUS 33724, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCIOBHS K
TpeOOBAHUIO HJIM OT TPEOOBAHMUSI K YCIIOBUIO;

® COCTaBJIATH IUIAH PELICHUS 3a4a4l;

® BBIJICIATH 3TAINbI PELICHUS 33/1a4U;

® HHTEPIPETUPOBATH BBIUHCIUTENbHBIE PE3YJIbTATHI B 3a/1a4€, UCCIEAOBATh MOJIYYECHHOE PEIICHHE
3aJ1a4H;

® 3HATH Pa3INYKE CKOPOCTEH 00BEKTa B CTOSTUEH BOJIE, POTHUB TEUEHUS U 10 TCUCHHUIO PEKU;

e pelaTh 33Ja4H Ha HAXOXKICHUE YaCTH YKUCIIAa U YHCIIA IO €ro YacTH;

e pemaTh 3aaydl pa3HBIX THMOB (Ha paboOTy, Ha MOKYIKH, HA JBIDKEHHUE), CBSI3BIBAIOIINX TPH
BEJIMYUHBL, BBIACISATH 3TH BEIMYMUHBI U OTHOLICHUS MEXIY HUMU;

® HAXOAWTHh MPOIEHT OT YHCIA, YHCIIO MO MPOIEHTY OT HET0, HAXOAUTh IPOIEHTHOE OTHOIIICHUE
JIBYX YHCEJ, HAXOIUTh MPOLIEHTHOE CHIDKCHUE WJTH TPOIICHTHOE MOBBIIICHUE BETUYNHBL;

® pelaTh HECIOXKHBIC JTOTMYECKUE 3aJa4l METOAOM PacCyXACHUI.
B noBcenqHeBHOM KU3HM U NPU U3YYEHHH APYTUX IpeIMeTOB:

® BBIBUTaTh TUIIOTE3HI O BO3MOXKHBIX MPEICIHHBIX 3HAUCHUIX NCKOMBIX BEJIMYWH B 3a/1a4e (1enaTh
MIPUKHUJIKY)
Harnsanas reomerpus
I'eomeTpuueckue purypnbi

e OrnepupoBath Ha 0a30BOM YPOBHE MOHITHAMU: (DUTYpa,TOYKA, OTPE3OK, MpsMas, JIyd, JJoOMaHas,
YIoJ, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETBIPEXYTONBHUK, MPSIMOYTOJbHUK U KBAJPAT, OKPY>KHOCTb U KPYT,
MPSIMOYTOJIbHBIN Mapaiienenune, Kyo, map. M3o0paxars u3ydaemble (GUTYPBl OT PYKH U C TOMOIIBIO
JIMHENKH U LUPKYJISL.
B noBcenqHeBHOI KU3HM U NPU U3YYEHHH APYTUX NpeIMeTOB:

® pelaTh NPaKTUYECKUE 33/[a4d C IPUMEHEHHEM MTPOCTEUIITNX CBOMCTB (hUTyp.
HN3mepeHusi M BbIYMCIEHUS

e BBINMOJHATH M3MEPEHUE MJINH, PACCTOSHHUM, BEIIMYUH YIJIOB, C IOMOIIBI0O WHCTPYMEHTOB JIs
W3MEPEeHUN JUTHH U yTJIOB;

® BBIYUCIATH IUIOMIAIN MPSIMOYTOJILHUKOB.
B noBcenqHeBHOI KU3HU U MPU U3YUYEHUH APYTUX NpeIMeTOB:

® BBIYUCIATH PACCTOSHUS HA MECTHOCTU B CTAHAAPTHBIX CUTYALMSIX, IUIOLIAAHN MPSIMOYTOJILHUKOB;

® BEHINOJHATH MPOCTEHINNE TOCTPOCHHUS W U3MEPEHUS Ha MECTHOCTH, HEOOXOIMMEIE B pPEallbHOM
JKU3HU.
HcTopust MaTeMaTuKH

® OIKCHIBAThH OTICIIBHBIE BRIAIONINECS PE3YIbTaThI, TIOTYUECHHBIC B XOC PA3BUTHS MAaTEMATHKH KaK
HAyKU;

® 3HATh IPUMEPHI MATEMATUUECKUX OTKPHITUM U X aBTOPOB, B CBSI3U C OTEYECTBEHHONU 1 BCEMUPHOU
UCTOPHEH.
BpInyCKHMK MOJYYHT BO3MOKHOCTH HAYUYHThCS B 5-6 kiaccax (sl o0ecrnevyeHusi BO3MOKHOCTH
YCHEHOr0 MPoAoJKeH!s 00pa3oBaHus Ha 0a30BOM M YIJIy0JEHHOM YPOBHAX)
DJieMeHTbI TEOPUU MHOKECTB U MATEMATHY€eCKOM JIOTUKHU



e Onepuposamv®  NOHAMUAMU: — MHOMNCECME0, — XAPAKMEPUCUKU — MHONICECIEd, — dIeMeH
MHOJCECMBA, NYCMoe, KOHeUHOe U OeCKOHEUHOe MHOICECE0, NOOMHOICECEO, NPUHAOLEHCHOCD,

®  onpedensimb NPUHAONEIHCHOCTNL DNEMEHMA MHONCECMBY, O00beOUHEHUI0 U NepecedeHuro
MHOICECME,; 3A0A6AMb MHONICECMBO C HOMOUBIO NEPEYUCTEHUS. DIEMEHMOB, CLOBECHO20 ONUCAHUSL.
B noBcenHeBHOIM KU3HHU M TPH U3YyYEHUH APYTUX MPEAMETOB:

®  PACNO3HABAMY JO2UYECKU HEKOPPEKMHbLE 8bICKA3bIBAHUS,

® Ccmpoumv YenouKu YMO3aKIOUeHUll Ha 0CHOBe UCNONb308AHUS NPAGUTL TOSUKU.
Yucna

o Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCTO, MHONCECMBO HAMYPATbHLIX YUCEN, Yenoe
YUCTO, MHOJICECBO YeablX uucel, 00bIKHOBeHHAs Opodb, Oecsamuunas Opodb, CMewaHHoe YUCOo,
PAYUOHATBHOE YUCTLO, MHONICECNEO DAYUOHATILHBIX YUCE]l, 2E0MEMPULECKAsl UHMEPNPEeMayusi HAMYypPaibHblX,
YenvlxX, payuoOHAIbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICI NOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMb GBIYUCTICHUS, 8 MOM YUCAE C UCNONb30BAHUEM NPUEMOB PAYUOHATLHBIX BbIYUCTEHUI,
000CHO8bIBAMb ANICOPUMMBL 8bINOTHEHUS] OCUCM UL,

®  ucnonv3osamv npusHaxu oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npousgederus uucen
NpU BLINOIHEHUU GbIMUCTICHUL U PeuleHUl 3a0ad, 000CHOBbLEAMb NPUSHAKU OETUMOCIU,

®  GLINONHAMDb OKPY2leHUe PAYUOHATLHBIX YUCE C 3A0AHHOU MOYHOCIbIO,

®  YNOpA0ouUBAMb YUCAA, 3ANUCAHHBLE 8 BUOE OObIKHOBEHHBIX U QeCMUYHLIX Opobell,

o naxooumv HO/ u HOK yucen u ucnoavs3o06ams ux npu peuwenuu 3aoa, .

®  onepuposams NOHAMUEM MOOYIb YUCIA, 2E0MEMPUYECKAsL UHMEPRPemayust MO0y YUCA.
B noBcenHeBHOM KU3HU M TPH U3YyYEHUH APYTUX NMPEIMETOB:

®  NpUMEHAmb NPABUAA NPUOTUINCEHHBIX GLIMUCIEHUL NPU peueHUU HPAKmuyYeckux 3a0ay u
peuteruuy 3a0ay Opyaux yueOHbIX NPeomMemos;

®  GLINONHAMb CPABHEHUE Pe3VAbMAMO8 GbIYUCACHUN NPU PEUEHUU NPAKIMUYEeCKUX 3a0ad, 6 mom
yucne NPUOTUICEHHBLX GbIYUCTICHULL,

®  COCMaBNAMb YUCLOBbIE BBIPAICEHUS U OUCHUBAMDb UX 3HAYEHUS NPU PeUeHUU NpaKmuyeckux
3a0ay u 3a0ay U3 Opyeux y4eOHvIX NPeoMemos.
YpaBHeHUs 1 HEPABEHCTBA

o Onepupoeamsv NOHAMUSIMU. PABEHCMEO, YUCLOB0€ PAGEHCMBO, YPAGHEHUe, KOPEeHb YPAGHEeHUS,
peuenue YypasHeHus:, YUCI080€ HEPABEHCMEO.
CTaTHCTHKA U TEOPHUsI BEPOSITHOCTEH

o Onepuposamsv NOHAMUSAMU. CTMOIOYAMbIE U KPY208ble OUAcpamMMbl, Mabauybl OAHHbIX, cpeoHee
apugmemuueckoe,

®  uzsIEeKamv, UHpopmayuro, NPedCmasileHHyo 8 madauyax, Ha OUaApamMmax;

®  cocmasnsams madbauysl, CMpounmsb OUAepamMmbvl Had OCHO8E OAHHbIX.
B noBceHeBHO#i )KM3HU U IPH H3yYEeHUH IPYTUX MPeIMETOB:

®  u3GIEKAmMb, UHMEPHPEMUPOSAms U NHPeodpazebleams UHGOPMAyUo, NpPeoCmAasienHyl0 6
Mabnuyax u Ha OUAZPAMMAx, OMpPANCAWYI0 CGOUCMEA U XAPAKMEPUCIUKYU PeATbHBIX RPOYECCO8 U SI8IEHUIL.
TekcToBBIE 321241

e Pewamv npocmovle U CRLOXCHbIE 3a0A4U PA3HBIX MUNOS, d MAKdXiCe 3a0a4u NOBLIULEHHOU
mpyoHoCcmu,

®  UCHOIBL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEU MEKCMOE CLONCHBIX 3A0ay OJisi ROCIMPOEHUS.
HOUCKOBOU CXeMbl U peuleHust 3a0a4;

®  3HAmMb U NPUMEHMb 00a cnocoba noucka peuwieHus 3a0ay (om mpebo8anus K YCi08UIO U OM
VC08UsL K Mpebo8anuio);

®  MO0enuUpOsamsb pAccCylcOeHUs: npu NOUCKe peuleHUs 3a0al ¢ NOMOWbIO epag-cxemvl,

®  8blOeNAMb 2MANbL peUleHUs 3A0aUU U COOEPAHCAHUE KAHCO020 IMANd,

®  UHMEPNPemuUpPosamsb GbIYUCIUMENbHbIE De3YIbmamvl 6 3a0aue, UCCIe006amb NOTYYEHHOE
pewenue 3a0adu;

®  GHATUZUPOBAMDL BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACHONIONCEHUs. 08YX 00BEeKmos U
UBMEHEHUe UX XAPAKMEPUCTUK APU COBMECTHOM O8UNCEHUU (CKOPOCHb, 8PeMsl, PACCOsHIE) NPU pelteHun
3a0au Ha 08udICceHUe 08YX 00BEKMO8 KAK 8 OOHOM, MAK U 8 NPOMUBONOTOICHBIX HANPAGLEHUSX,

®  UCCe008ANb  BCEBOIMOJICHVIE CUMYayuu NpU pewenul 3a0ay Ha O8UdCeHue Ho pexe,
paccmampugams pasnvle cucmemvl omeyéma,

2 351ech U Janee — 3HATh ONpEAEICHHE IOHATHS, YMETh MOSACHATH €r0 CMBICIL,YMETh HCIIOIb30BATh HOHATHE U €r0
CBOWCTBA IIPH NMPOBEACHUH PACCYKICHHUH, TOKA3aTeIbCTB, PEIICHNH 3a/1a4.



®  pewamov pazHooOpasHble 3a0a4U «HA YACTIUY,

®  pewamv U 000CHOBLIBAMb C80€ peuleHue 3a0ay (8bloeisimb MAMEMAMUYEcKyl0 OCHO8Y) Ha
HAX02iCOeHUe YACTNU YUCAA U YUCAA NO €20 YACMU HAd OCHO8E KOHKPEMHO20 CMbICAA OpoOU,

®  0co3HABAMb U OOBACHAMb UOCHMUYHOCTb 3A0A4 PA3HLIX MUNOS, CEA3bIEAIOWUX TMPU SCTUYUHBL
(Ha pabomy, Ha NOKYNKU, HA O8UdCEHUE); 8bLOENANMb IMU BEIUUUHBL U OTMHOWEHUS MeXCOY HUMU, NPUMEHAMb
UX npu peuteHul 3a0ai, KOHCMpPYUpo8amb coOOCMEeHHbIe 3a0aUll YKA3AHHbIX MUNOS.
B noBcenHeBHOIM KU3HHU M TPH U3YyYEHUH APYTUX MPEAMETOB:

®  guldenamb NpU peweHuu 3a0ay XapaKkmepucmuKku paccMampueaemol 8 3adaye cumyayuu,
OMIUYHbIE OM PeanbHbIX (Mme, Om KOMOPLIX abCmMpazuposanich), KOHCMPYUPOSAms HO8ble CUMYAyul C
VUEMOM IMUX XAPAKMEPUCTIUK, 6 YACMHOCMU, NPU PEeHul 3a0ay HA KOHYEHMpPAayuu, YYumvléams
NJIOMHOCMb BEUECMBA;

®  peuwams u KOHCMPYUPOSamp 3a0ayu Ha OCHOBE PACCMOMPEHUS PeATIbHbIX CUMYayull, 8 KOMOPbIX
He mpebyemcst MOYHbIU GbIYUCTIUMENbHBLI Pe3yIbmanm;

®  pewamo 3a0a4u Ha 0BUICEHUE NO PeKe, PACCMAMPUBAS PAZHbLE CUCEMbL ONCHemd.
HarasaHas reomeTpus
I'eomerpuueckue purypnt

o [36nekamvb, UHMEPRPEMUpOSams U Npeobpaz0evleams UHDOPMAYUI0 O 2eOMEemPUecKUx
Queypax, npedcmasieHHy0 Ha Yepmedicax;

®  u3z00padcams uzyHaemvle Gueypsl Om PyKu U ¢ NOMOWBIO KOMNLIOMEPHBIX UHCIMPYMEHMOS.
H3mepeHusi 1 BLIYMCJIEHHS

®  GBINONHAMb UBMEPEHUE ONUH, PACCMOSHUL, GEAUYUH Vello8, C NOMOUWbIO UHCHMPYMEHMOS 05
usMepeHutl OUH U yenos;

®  GLIYUCAAMb nAOWaou  NPsSMOY20JbHUKOE, K8a0pamos, 06véMbl NPAMOY20IbHbIX
napanienenunedos, Kyoos.
B noBceiHeBHO#i )KM3HU U IPH H3YYEHUH APYTUX MPeIMETOB:

®  GLINUCTAMb PACCMOSHUSL HA MECHMHOCIU 6 CMAHOAPMHBIX CUMYAayusix, HIOWaou Y4acmirog
nPAMOY20TIbHOU (hopMbL, 00bEMBL KOMHAM,
BLINOIHAMb NPOCMEUUUE NOCMPOCHUSL HA MECHHOCTU, HEOOX00UMbLE 8 PEeAIbHOU HCUSHU,

®  OYEHUBAMDL PA3MEDLI PEANLHBIX 00BEKMOE OKPYICAIOWE20 MUpA.
Hcropus MmaTeMaTuKH

° Xapaxmepuzosams 6KIAO 6bIOAIOWUXCI MANEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX
HayuHvlx obaacmell.

Brinycknuk HayyuTcsi B 7-9 kiaaccax (11 MCNOJIL30BAHNS B MOBCEHEBHOM KM3HU U 00ecnieyeHus
BO3MOKHOCTH YCIIEIIIHOTO MPOA0JKeHUs1 00pa30BaHus HA 0230BOM YpOBHeE)
DJieMeHThI TEOPUMU MHOKECTB U MATEMATHYeCKOM JIOTUKHU

e OmnepupoBaTh Ha 0a30BOM ypOBHE® MOHATUSAMM: MHOXKECTBO, DIIEMEHT MHOXKECTBA,
MTOJIMHOKECTBO, MPUHAICKHOCTD;

e  337aBaTh MHOXKECTBA MEPEUUCICHUEM X DJIEMEHTOB;

® HaxOIHUTh NEpPeceYcHNe, 00bEIUHCHHE, TIOJJMHOXKECTBO B MPOCTEUIIIMX CUTYAIIHSX;

e OIepupoBaTh HA 6a30BOM YPOBHE MOHATHAMU: ONpEelICHUEe, aKCuoMa, TeOpeMa, J0Ka3aTeIhCTRO;

® TPUBOIUTH MPUMEPHI U KOHTP MPUMEPHI JUTs TIOTBEPKICHUS CBOMX BBICKA3bIBAHUI.
B noBcenqHeBHOI KU3HN U NPU U3YUYEHUHU APYTUX NPeIMETOB:

®  KCIHOJB30BaTh rpaduuecKoe MPeICTaBICHUE MHOXKECTB ISl OMUCAHUS PEANbHBIX MPOIECCOB H
SIBIICHUH, TIPH PEIICHUH 3a/1a4 JPYTUX YICOHBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE TOHATHSAMH: HATypallbHOE YHCJIO, IIeJIOE€ YHCIIO,
OOBIKHOBEHHAs1 ApoOb, AeCATHYHAs OpoOb, CMEIIaHHas APoOb, pallMOHAJIBHOE YHMCIIO, apupMETHUIECKUH
KBaJpaTHBII KOPEHB;

®  JCHOJB30BAaTh CBOMCTBA YUCEI U MpaBUiIa JEHCTBUN IPU BBHITOJIHEHUH BHIYUCIICHUN;

®  JCHOJB30BATh MPU3HAKU IEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUHU BBIUKUCICHUHN U PEIICHUU
HECJIOXKHBIX 3aJ1ad;

®  BBIMOJHATH OKPYTJICHUE PAIIIOHATBLHBIX YUCENI B COOTBETCTBUH C MIPABUJIAMHU;

e  OIICHHWBATH 3HAYCHHE KBAJPATHOTO KOPHS M3 TOJOXKHUTEIHLHOTO TIEJIOTO YHCIIa;

31eck U manee — paco3HaBaTh KOHKPETHBIE IIPUMEPEI OOIIMX HOHATHIA 10 XapaKTEPHBIM IPM3HAKAM, BBIIOIHATE
JICHCTBUS B COOTBETCTBHU C OTPEACICHUEM H MPOCTCHIIIMMU CBOMCTBAMU MOHITUN, KOHKPETU3UPOBATh IPUMEPAMU
001111e TTOHSTH.



®  paclo3HaBaTh PAllMOHAIBHBIE U HPPALMOHATIBHEIE YUCIIA;
e  CpaBHMBATh YHCIA.
B noBcenHeBHOM KU3HM M TPH U3yYeHUH APYTUX NMPeAMETOB:

e  OIICHMBATH PE3YJIbTATHI BHIYUCICHUN TP PEIIEHUY NTPAKTUYECKUX 3a/1a4;

e BBHINOJHATH CPABHEHHE YHCEN B PEANIBHBIX CUTYALHAX;

®  COCTaBIIAITh YHUCIIOBBIC BBIPDAKCHUSA INPU PEIICHUM MPAKTUYECKUX 3a0a4 W 3a1ad U3 APYTUX
y9eOHBIX MPEIMETOB.

ToxnecTBeHHbIE MPe00PA3OBAHMSA

e  BRIMONHATH HECIOKHBIE PEOOpa30oBaHUsl AJSl BBIYMCICHUS 3HAYEHUH YUCIOBBIX BBIPasKECHHI,
COJIepIKalllMX CTETIEHU C HAaTypaJbHBIM [TOKa3aTeNIeM, CTENIEHH C LEJIBIM OTPHULATENbHBIM MTOKa3aTeNeM;

e BBINOJHATH HECJIOKHBIE TPEOOPa30BaHUS LIETIbIX BBIPAKEHUIN: PACKPBIBATh CKOOKH, IPUBOIUTH
MOJI00HBIE clIaraeMeble;

®  1CNOJB30BaTh (HOPMYJBl COKPAIIEHHOTO YMHOXEHHUS (KBaapaT CyMMBbl, KBaapaT pPa3HOCTH,
Pa3HOCTb KBAIPATOB) IS YIIPOIIESHUS BRIYMCICHIH 3HAYSHUH BBIPaKESHHIA;

®  BBINOJHATH HECIOXKHBIE MPeoOpa3zoBaHUs APOOHO-TMHEWHBIX BBIPAKEHHH W BBIPAKEHHN C
KBaJIpaTHBIMU KOPHSIMH.

B noBcenHeBHOM KU3HHM M IIPU M3YYEHUH APYTHX NPeAMETOB:

e  [TOHMMATb CMBICI 3allHCH YHCJA B CTAHAAPTHOM BHJE;

e  omnepupoBaTh Ha 6a30BOM YPOBHE IMOHITHEM «CTAHAAPTHAS 3aIIUCh YUCIIAY.
YpaBHeHHs U HepaBeHCTBA

e  OmepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSMH: PaBEHCTBO, YMCIOBOE PaBEHCTBO, ypaBHEHUE,
KOpEHb ypaBHEHUsI, pellieHNe YpaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHIE HEPABEHCTBA;
MIPOBEPSTH CIIPABEIIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JINHEHHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASIINECS K JINHEWHBIM;
peIaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YPAaBHEHNH, HEPaBEHCTB;

IIPOBEPSTH, ABIAETCS JIM JAHHOE YHCJIO PELLICHUEM YPaBHEHHUS (HEPABEHCTBA);
peraTh KBaJpaTHbIE ypaBHEHU 110 opMysie KOpHEH KBaJpaTHOTO ypaBHEHUS;
n300paXkaTh PEIICHUs] HEPABEHCTB M X CUCTEM Ha YHCIIOBOM MPSIMOIL.

B noBcenHeBHOM KU3HHM M TP M3YYEHUH APYTHX NPeAMETOB:

®  COCTaBIATh U peUIaTh JIMHEWHBIE YpaBHEHMs NPH PEUICHHH 3a]a4, BO3HHUKAIOIUX B APYTHX
yueOHBIX NpeIMeTax.
DyHKINH

e  Haxoauth 3HaueHue GYHKIMH MO 33]aHHOMY 3HAYCHHUIO apTyMEHTa;

®  HaxOJWTh 3HAUEHHE apryMEHTA I10 33JJAHHOMY 3HAYCHUIO (PYHKIIUH B HECTIOKHBIX CUTYAIIHSX;

®  ONpeAensaTh MOJOKEHNE TOUKH IO €€ KOOpAUHATaM, KOOPAMHATHI TOUKH MO €€ MOJIOKEHUIO Ha
KOOPJMHATHOM IJIOCKOCTH;

e 10 rpadpuKy HaxXOOUThb OO0JAcTb ONpEACTCHUS, MHOXECTBO 3HAUYEHWH, HyIH (YHKLUH,
NPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3PACTaHUsl M yObIBaHMS, HauOoJblllee W HaMMEHbILEe
3Ha4YeHUs QyHKIHU;

®  CTPOUTH IpadMK TMHEHHON QPYHKIIIH;

®  TIpOBEpATH, SBIACTCS M JIaHHBIA Tpaduk rTpadukom 3amaHHON QyHKIMK (JTMHEWHOH,
KBaJ[paTHYHON, 00paTHON MPOMOPIIMOHATBHOCTH);

e OmpenensTh NPUOMMKEHHBIE 3HAYCHUS] KOOPAWHAT TOUYKH IepeceueHust rpaguKoB (yHKIIHIM;

e omepupoBaTb Ha ©a30BOM YpOBHE MOHSTHUSIMH: TOCIEIOBAaTEIbHOCTb, apudMeTHYecKas
MIPOrpeccHsl, FeOMETpUYECKasl IPOrPECCHs;

e  pemaTh 3a7aydl Ha MPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh MOJYYEH HETOCPEACTBEHHBIM
noAcuéTom 0e3 NpuUMeHeHHs HOPMYIL.

B noBcenHeBHOM KU3HM M TPU U3yYeHUH APYTUX NMPEeAMETOB:

®  JCIONB30BaTh IpayKi peasbHBIX MPOLECCOB M 3aBUCUMOCTEH Ul ONpENEeIEHUs UX CBOWCTB
(HanOonpLIve 1 HAMMEHBIINME 3HAUYSHHS, TIPOMEKYTKH BO3PACTaHUs M YOBIBAaHHS, 001aCTH MOJIOKUTEIBHBIX U
OTpHULIATENBHBIX 3HAUYECHHUH U T.I1.);

®  JCIIONIb30BAaTh CBOMCTBA JIMHEWHOW (QYHKIMH M ee rpaduK NMpH pelieHWH 3ajad U3 JPYyrux
y4eOHBIX PEAMETOB.

CTaTMCTHKA U TeOpPHUs BepPOSITHOCTel

e lMeTp mpencTaBI€HHE O CTAaTHUCTUYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTH CIIy4alHOTO
COOBITHSI, KOMOMHATOPHBIX 33/1a4aX;

e  pemiaTh IpocTeiinne KOMOMHATOPHBIE 33a4l METOIOM IIPSIMOI0 U OPraHU30BaHHOIO IIepedopa;



NPEACTABIATH JaHHBIC B BUAE TaOJIUL, IUarpamMm, Tpadukos;
YUTATh HHPOPMALIUIO, TPEICTABICHHYIO B BHJIE TaOIUIIBI, JUArpaMMBI, Tpaduka;
OTIPENIENIATH OCHOBHBIE CTATHUCTHYECKHE XapaKTEPUCTHKH YHCIOBBIX HAOOPOB;
OLICHUBAThH BEPOSITHOCTH COOBITHS B MTPOCTEHIINX CITydasix;
MUMETh TPECTaBICHHE O POJIU 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBJICHUSIX.
B noBcenHeBHOIi ;KM3HU U IPH U3YyYE€HHH APYTUX NPeIMETOB:

®  OLCHMBATh KOJMYECTBO BO3MOXHBIX BAPHAHTOB METOAOM I1epedopa;

®  HMETh NIPEICTABICHUE O POJIH IIPAKTUYECKU JOCTOBEPHBIX U MATOBEPOSTHBIX COOBITHIA;

®  CpaBHMBAaTh OCHOBHBIE CTATHCTHUECKHE XApPaKTEPHCTUKH, MOJYUYCHHBIE B MPOLECCE PEIICHUS
IPUKJIaIHON 331241, U3YUEHUs PEaIbHOTO SIBJICHHUS,

®  OLICHHMBAThH BEPOSTHOCTH PEATbHBIX COOBITUH U SIBICHUI B HECTIOKHBIX CHTYaIUsX.
TekcroBbIC 32124

e  PemaTh HECTIOXKHBIEC CIOKETHBIE 3a/1a41 Pa3HBIX TUIIOB Ha BCe apu(METHYECKHE ICHCTBHUS;

®  CTPOUTH MOZETb YCIOBUsI 33a4H (B BHJIE TaOIHILIBI, CXEMBI, PUCYHKA HJIM YPaBHEHHS), B KOTOPOH
JIaHBI 3HAYCHUS IBYX M3 TPEX B3aMMOCBA3aHHBIX BEJIMYHH, C LENBIO TIOMCKA PELICHUS 3a/1a4H;

e  OCYLIECTBIISATH CIIOCOO MOMCKA PEIICHHS 3a7a4H, B KOTOPOM PACCYKICHUE CTPOUTCS OT YCIIOBHS
K TpeOOBaHHIO WM OT TPeOOBaHMUSI K YCIIOBHIO;

®  COCTaBIATH IUIAH PEIICHHS 3a/1a4H;

o BBIACIIATH OTallbl pCHICHUA 3a/1a4U,

®  HVHTEPIPETUPOBATH BHIYUCIUTEIBHBIC PE3YIbTATHI B 3a]]aUe, UCCIIEIOBATh MOJyYeHHOE PELICHUE
3a7aum;

®  3HATPH Pa3NUUUE CKOPOCTEi 00BEKTa B CTOSIUEH BOJIE, MPOTHB TECUEHHS U 110 TEUCHUIO PEKH;

e  pemiaTh 3aJa4M Ha HAXOXJICHHE YaCTH YHCJa U YKiCIia MO €0 YacTu;

e  pemiaTh 3aJa4d Pa3HBIX TUNOB (Ha paboTy, Ha TIOKYIKH, HAa JBIKEHHE), CBS3BIBAIOIIUX TPU
BCJIMYUHBI, BBIACIIATH 3TU BEJIMUYMHBI U OTHOUICHHUA MEXKIY HUMMU,

®  HAaXOJWTh IIPOLEHT OT YHUCIIA, YUCIIO 10 IPOLEHTY OT Hero, HAXOAUTH IPOLIEHTHOE CHIDKEHHUE HIIH
MPOLIEHTHOE MOBBIICHNE BEJINIHNHBL;

®  pelIaTh HECJIOXKHBIE JIOTHYECKHE 330a4l METOAOM PacCyKACHUH.
B noBceHeBHOI KM3HU U IPH M3YYEHHUH APYTUX NPeAMETOB:

o BbIABUI'aTb THUIIOTE3bl O BO3MOXHLIX MNPCACIBHBIX 3HAYCHUAX HMCKOMBIX B 3aJady€ BCJIHMYUH
(menaTh MPUKUAKY).
I'eomerpuueckue purypni

e  OmnepupoBaTh Ha 6A30BOM YPOBHE HOHATHAMHU I€OMETPUIECKUX QUTYD;

®  U3BJIEKaTh MHPOPMAIMIO O TEOMETPHUECKUX (PUTYpaX, MPEICTABICHHYIO HA YepTeXax B SBHOM

BUJIE;

®  TIPUMEHSTH JUIA PEUICHUS 3a]]a4 reOMeTpUIEcKUe (DaKThl, €CIIN YCIOBHSI UX IPUMEHEHHsI 3a]JaHbI
B sIBHOH (popme;

e  pemiaTh 3aJla4M Ha HAXOXJICHHE T€OMETPUIECKUX BEJIHMYHMH 0 00pa3iiaM MIIH allTOPUTMAaM.
B noBcenHeBHO# ;KM3HM U PH U3yYE€HUH APYTUX NMPeIMETOB:

®  JCIIOJIb30BATh CBOIMCTBA FTEOMETPHUECKUX (PUTYD AJIS pEeLIeHUs TUTIOBBIX 3aa4, BO3HUKAIOIINX B
CUTYyalusX MOBCEAHEBHON JKN3HH, 33714 MPAKTHYECKOTO COEPKaHU.
OTHoOLIEHNA

e  OmepupoBaTh Ha 0a30BOM YPOBHE MOHSTHSIMHU: PABEHCTBO (UTYyp, paBHbIC (QUTYDPBI, pABEHCTBO
TPEYroJbHUKOB, MapalIebHOCTh NPSMBIX, TEPHEHAUKYISIPHOCTh TIPSAMBIX, YIIBl MEXIy NPSIMBIMHU,
NEePICHIUKYJIISIP, HAKJIOHHAS, TPOSKLIHUSI.
B noBceHeBHOI ;KM3HU U NPH U3YYEHHH APYTUX NPeAMETOB:

®  JCIIOJIb30BATh OTHOIICHHUS JJISl PEIICHHS TIPOCTEHIIHX 3a]1a4, BOSHUKAIOIINX B PealbHOM KHU3HU.
H3mepenusi 4 BLIYMCIEHHSA

e  BuImonHATE U3MEPEHHE JUIMH, PACCTOSHUM, BETUYUH YIJIOB, C MOMOIIBI0 MHCTPYMEHTOB IS
M3MEpPEHHH AJIUH U YTJIOB;

e  TpUMEHATH (QOpMyNBI MEpUMeTpa, Iomagd U o0bEMa, MIIOMAAN MOBEPXHOCTU OTIENBHBIX
MHOTOTPaHHUKOB ITPH BBIYHCIICHUSX, KOT/Ia BCE JAHHBIE UIMEIOTCS B YCIIOBUH;

e  TIpuMeHsTH TeopeMy [Tudaropa, 6a30BbIe TPUTOHOMETPUIECKUAE COOTHOIICHHS JJISI BBIYMCIICHUSI
JUTAH, PACCTOSTHUM, MJIOIIA/IeN B TPOCTEHIIMNX CITydasiX.
B noBcenHeBHO# ;KM3HU U IPH U3YyYE€HHH APYTUX NMPEIMETOB:

®  BBIYHCIATH PACCTOSHHSA HAa MECTHOCTU B CTAHAAPTHBIX CUTYalMsX, IUIOMIAJW B MPOCTEUIIMX
Cllydasix, IPUMEHATH (OpMyYJIBI B MPOCTEUIINX CUTYAIMSAX B TOBCEAHEBHOMN JKU3HHU.



I'eomeTpryeckue MocTpoeHust

e  V300paxaTb THNOBBIE IUIOCKHE (GUTYpPBHI M (GUIYPHI B MPOCTPAHCTBE OT PYKH M C MOMOIIBIO
UHCTPYMEHTOB.
B noBcenHeBHOM JKU3HM M TPU U3yYEHUH APYTUX NMPeAMETOB:

®  BBINOJHATH NPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOANMBIE B PEabHOM KHU3HH.
I'eomeTpryeckue npeodpazoBaHus

e  Crpours Gpurypy, CHMMETPUIHYIO JaHHOH (UType OTHOCHUTENBHO OCH M TOUKH.
B noBceHeBHOI KM3HU U IPH U3YYEHHMH APYTUX NPeAMETOB:

®  paco3HaBaTh ABMKCHHE OOBEKTOB B OKPYXKAIOLIEM MHPE;

®  pacrmo3HaBaTh CUMMETPUYHBIE (GUTYPHI B OKPYKAIOIIEM MHUDE.
BekTopbl M KOOPAMHATHI HA IVIOCKOCTH

e  OmepupoBaTh Ha 6230BOM YpOBHE MOHSTUSIMH BEKTOP, CyMMa BEKTOPOB, TIPOU3BEICHUE BEKTOpa
Ha YUCII0, KOOPAUHATHI Ha TUIOCKOCTH;

e  OmpenenaTb NPUOMIKEHHO KOOPAMHATHI TOYKH MO €€ H300paKEHUI0 HAa KOOPAMHATHOM
IUIOCKOCTH.
B noBceHeBHOI KM3HU U IPH U3YYEHHMH APYTUX NPeAMETOB:

®  HCIOJB30BaTh BEKTOPHI JUISI pEIIeHHs TMPOCTEHINMX 3a4ay Ha OIpeleleHne CKOPOCTH
OTHOCHUTCIIBHOT'O ABMKCHUA.
Hcropus maTeMaTuKH

e  OmnuceiBaTh OTIETbHBIE BBIIAIOLINECS PE3YyIbTAThl, IOTYYECHHBIC B XOJI€ PA3BUTUS MAaTEeMATHKH
KaK HayKu;

o 3HaTb HNPHUMEPbBI MAaTEMaTUYCCKUX OTKprTI/Iﬁ U HUX aBTOPOB, B CBiA3U C OTEYECTBEHHON U
BCEMHMPHOH UCTOPHEN;

o IMOHUMATh POJIb MATEMATHUKU B PA3BUTUU Poccun.
MeTtoabl MaTeMaTUKH

e  BriOupaTh NOAXOAIINI W3yYEHHBIH METOJ VIS PELICHUN W3yYCHHBIX TUIIOB MaTeMaTUYeCKUX
3a1ad;

e  IIpuBOaUTH NpUMEPHl MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPY KaIOIIEH AEHCTBUTEILHOCTH U
MIPOM3BEIECHHSIX HCKYCCTBA.

BpinyCKHHMK MOJYYHT BO3MOKHOCTh HAYUYUThCS B 7-9 ki1accax Ajsi ooecniedeHusi BO3MOKHOCTH
YCIEIIHOT0 MPO0JKeHUs1 00pa3oBaHusi HA 0a30BOM M YIiIy0JéHHOM YPOBHSIX
DJIeMeHThI TEOPUH MHOKeCTB M MaTeMaTHYeCKOH JIOTUKH

e Onepuposamv® nonsmusmu: onpedenenue, meopema, aKCuoMa, MHOJICECME0, XAPAKMEPUCTIUKLL
MHOJCECMBa, dNeMeHm MHOXMCecmed, nycmoe, KOHeuHOe U OecKOHeYHOe MHOIHCeCmB0, NOOMHOICECMBO,
NPUHAONIEHCHOCIY, BKIIOYEHUE, PABEHCINGEO MHONCECE;

®  U300padCAMb MHONCECMBA U OMHOUEHUE MHONCECTE C NOMOWbIO KpY2os Jinepa;

®  onpeodensimv NPUHAONEHCHOCMb IJNeMEHMa MHONICECMBY, O00beOUHeHUI0 U nepecedeHuio
MHOCECE;

®  3a0a6amb MHONCECMBO C NOMOWbIO NEPEUUCTCHUS DIEMEHTNO0E, CI0GECHO20 ONUCAHUSL,

®  onepuposamb NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOJCHOCIb  GbICKA3bIGAHUS,
ompuyaHue 6bICKA3bIGAHUL, ONepayuu HAO GbICKAZLIGAHUAMU: U, UAU, He, YCIOGHblEe GbICKA3bIGAHUS
(umnauxayuu),

o CmMpountb 6blICKA3bl8AHUA, OMPUYAHUA BbICKA3bIBAHU.
B noBcenHeBHOM KU3HM M TPH U3yYEHUH APYTUX NMPeAMETOB:

®  Ccmpoumv Yenouku yMo3aKmo4eHul Ha OCHO8e UCHOIb308AHUS NPAGUT IO2UKU,

®  LUCHONBb306AMb MHOJICECMBA, ONEPAYUU C MHOJICECMEAMU, UX 2paguieckoe npedcmasieHue Ol
ONUCAHUS PeATLHBIX NPOYECCO8 U AGTICHU.
Yucna

o 01’[6])%])0801’)’11) HNOHAMUAMU. MHONCECNBO HAMYPANbHbLIX YUCEN, MHOMNCECMB0 UYENblX YUCEIL,
MHOOMCECMBO  PAYUOHATBHBIX  HUCEIL, uppayuornailbHoe 4ucio, KGGapanHblﬁ KOpEHb, MHOMNCECMBO
0€liCmMEUMENbHbIX  YUCEN, 2eOMEMPUYECKAs UHMEPRPEmayus HamypaibHelX, YeavlX, pPAyUOHATbHYIX,
0eliCmeUmenbHblX Yucel,

o NOHUMAMb U 0OBACHAMb CMbICIL l’lO3M14MOHH01/7 3anucu HamypaibHO2cO Yucia,

o 6blNOJIHANMb 6blYUCIAEHUA, 6 MOM HYUCTEe C UCNOJIb306AHUEM l’lpuéMOG PayuUOHAIbHbIX 6blllMC]l€Hu1/7,'

4 31ech U Janee — 3HaTh ONpeeleHHe ITOHATHS, YMETh MOSACHATH €r0 CMBICI, yMETh HCIOI30BaTh IIOHATHE H €TI0
CBOWCTBA IIPH NMPOBEACHUH PACCYKICHHUH, TOKa3aTeIbCTB, PEIICHUH 3a/1a4.



BBINONHAMb OKPY2AEHUe PAYUOHATLHBIX YUCET ¢ 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHANBHYIE U UPPAYUOHATIbHBIE YUCIA,
npeodcmasisims payUoOHAIbHOE YUCILO 8 8UOe 0eCAMUYHOU OpoOU
VROPAOOUUBAMb YUCAA, 3ANUCAHHBIE 8 BUOE 0OIKHOBEHHOU U 0eCAMUYHOU OpOOU;
Haxooums HO/[ u HOK uucen u ucnonv306amo ux npu peuwleHuu 3a0ay.
B noBceHeBHOIi JKU3HU U IPH U3YyYE€HUHU IPYTUX MPEIMETOB:

®  NpUMEHSMb NPABULA NPUOTUNCEHHBIX GbIYUCIEHUL NPU pPeuleHUuUu Npakmuyeckux 3a0aq u
peuteruu 3a0ay Opy2ux yueOHvIx nPeomMemos;

®  GLINONHAMb CPABHEHUE PEe3VIbMAMO8 GLIYUCICHUL NPU PeUeHUU NPAKMUYecKux 3a0ay, 6 mom
yucae NPUOTUNICEHHBIX GbIYUCTICHU,

®  COCmasnAmb U OYEHUBAMD YUCTOBbLE BLIPAIICEHUS NPU PeUleHUY NPAKMUYECKUX 3a0ay U 3a0ay U3
Opy2ux yueOHvIX NPeoMemos;

®  3aNUCHIBAMb U OKPY2ISAMb YUCTIOBbIE 3HAUCHUS PEATbHbIX GeIUHUH C UCNOTb308AHUEM PAZHBIX
cucmem usMepeHusL.
ToxaecTBeHHbIE MPeodpa3oBaHusl

o Onepupogamv NOHAMUAMU CHMENEHU C HAMYPATLHLIM HOKA3AMeneM, CMeneHu ¢ Yeavlm
ompuyamenbHvLM NOKA3amesnem,

®  GLINONHAMb NPeodPA306AHUS YETbIX GbIPANCEHUL: Oelicmeus ¢ O0OHOYIeHAMU (CROdicenue,
8blUUMAHUe, YMHOJICEHUE), OCUCMBUS C MHO2OUIEHAMU (CTIOJICEHUe, GLIMUMAHUE, YMHONCEHUE),

®  GLINONHAMb PA3NIOJICEHUEe MHOSOUNICHO8 HA MHOJICUMENU OOHUM U3 CHOCODO8: @blHeceHue 3d
CKOOKY, 2pYNnuUpo6Ka, UCHONb308AHUE (POPMYT COKPAUWEHHO20 YMHONCEHUS,

®  guldensamy K8a0pam CyMmul U pA3HOCMU 0OHOYTIEHO8;

®  PACKIAOBIBANb HA MHOMNCUMENU KGAOPAMHYILL  MPEXULeH,

®  GLINONHAMb HPEOOPA308AHUSL BLIPANCEHUL, COOEPAHCAUUX CINENEHU C YETLIMU OMPUYATHETLHBIMU
noKa3amenamu, nepexooums Om 3anUci 6 gude CIMeneHu ¢ YeavlM OMmpuyameIbHbiM noKazamenem K 3anuci 8
sude opoou;

®  GBINONHAMb NPeodPa308anus OpPOOHO-PAYUOHANBHBIX BbIPAJCEHUIL: COKpaweHue Opobell,
npugedeHue aneebpauyeckux oOpobei K oOwemy 3HaAMeHameno, CIOJCeHue, YMHOJCeHUe, OeleHue
aneebpaudeckux Opobetl, 8o3gedenue aneedpauyeckou 0podu 6 HAMYPATbHVIO U YEIVI0 OMPUYAmenrsHyio
cmenemn,

®  GLINONHAMb NPEOOPAZ0BAHUSL BBIPAICEHULL, COOEPACAUUX KBAOPAMHBLE KOPHU,

®  gblOeNAMb KBAOPAM CYMMbL WU PAZHOCIU O8YUIEHA 8 BbIPANCEHUSX, COOEPIHCAUUX KBAOPAMHbLE
KOPHU,

®  GLINONHAMb NPEOOPAZ0BAHUSL BBIPAICEHULL, COOEPICAUUX MOOYTb.
B noBceHeBHOIi JKU3HU U PH U3YyYE€HUHU IPYTUX MPEIMETOB:

®  GLINONHAMb NPEOOPA30BAHUSL U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM GUOe;

®  GLINOHAMb NPEOOPA308AHUSL ANCEOPAUUECKUX BbIPAICEHUL NPU PEUeHUY 3a0ay OPYeUx Y4eOHbIX
npeomemos.
YpaBHeHNs 1 HEPABEHCTBA

o Onepuposéamv HOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPeHb  VPABHEHUs, peuleHue
HEePABeHCmed, PAGHOCUIbHbIE VPABHEHUs, 00IACmb OnpedeNeHusl YPAaeHeHus (HepaseHCmed, CUCHeMbl
VPAGHEeHUN UNU HePABEHCMEB);

®  pewiamv JUHEUHbIe YPAGHEHUs U YPABHEHUs, C8OOUMble K JUHEUHbIM C HOMOUDBIO
MOANCOECNBEHHBIX NPeoOpa308aHUlL;

®  pewamv KEAOpAmMHbvle YPAGHEHUS U YPAGHEHUs, CEOO0UMble K KEAOPAMHBIM C HOMOUWbIO
MOANCOECNBEHHBIX NPeobPa308aHuUll;

®  peuiamv OPoOHO-TUHElHbIE YPAGHEHUSL,

®  pewamsv npocmeniuiue UppayUOHAIbHbIE YPAGHEHUS 8UOA \/f (X) =a, \/f (X) = \/g (X) ;

pewams ypasHeHus euod x"=a;

pewams ypasHeHusi CnocoO0M PasziodCeHUs HaA MHOICUMENU U 3AMEHbl NEPEMEHHOU,
UCNONL306ANb MEMOO UHMEPBANIO08 OIS PEULeHUS YENbIX U OPOOHO-PAYUOHATLHBIX HEPAGEHCING,
pewams uHelnble YPaGHeHUs U HePAGeHCMEA C NapaMempamu;

pewams Hecl0JiCHble K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

pewams Hec04CHbIe CUCHEMbL TUHEUHBIX YPAGHEHUL C NAPAMEMPAMU,

peuams Hec04CHbIe YPAGHEHUS 8 YElblX YUCLAX.

B noBcenHeBHOM JKU3HM M TPH U3yYeHUH APYTUX NMPeAMETOB:



®  cocmasnAmy U peulams AuHelHble U Keaopamuvle YPasHeHUs, YPAasHeHUsl, K HUM C800suuecs,
cucmembl TUHEUHBIX YPAGHEHUT, HEPABEHCIE NPU PeUleHUU 3a0ay OpYeUux yueOHblX NpeomMemos;

®  GLINONHAMb OYEHKY NPABOON000OUs. Pe3yIbmamos, NOAYYAeMbiX HPU PEUeHUU TUHEUHbIX U
K6AOPAMHBIX YPAGHEHULL U CUCHIEM TUHEIHbIX YPAGHEHUL U HEPABEHCME NPU PeuleHUU 3a0ay Opyeux y4eOHbIX
npeomemos;

®  gulOUPaAmMb COOMBEMCMBYIOWUe YPAGHEHUs, HEPABEHCMEA UMY UX CUCeMbl OJil COCMABIEeHUS.
MamemMamu4eckol Mooeau 3a0aHHOl PeanbHoll CUMyayuy Uiy RPUKIAOHOL 3a0ayu;

®  yMemb UHMEPRPEeMmuUposans NOJYYEHHbI NPU PeuieHul YPasHeHUsl, HePAGEeHCMEA Ul CUCHEMbL
pesynvmam 6 KOHmeKcme 3a0aHHOU PEATbHOU CUMYAYUY ULU NPUKTAOHOU 3A0aYU.
DyHKIUH

o Onepuposamv NOHAMUAMU: QYHKYUOHATbHASL 3ABUCUMOCTHD, QYHKYUS, epagux @yHKyuu,
Cnocoobl 3a0aHUst PYHKYUU, apeyMEeHm U 3HA4YeHUue QYHKYUU, 001acmb OnpedeieHust U MHOICECMB0 3HAUeHUl
@QyHKyuu,  HYIU  QYHKYUU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,  MOHOMOHHOCMbL  (DYHKYUU,
YEMHOCMb/HeYEMHOCIb DYHKYUU,

o cmpoumv 2paguku AUHEUHOU, K8AOPAMUYHOU @YHKYUl, 0OPAMHOU NPONOPYUOHATLHOCU,

@yHxyuu suoa: y:a+ﬁ, y=\/;,y=§/§, y=|x|;
+

®  Ha npumepe KEAOPAMUHHOU (DYHKYUU, UCIONb308aMb Npeobpazosanus epagura @ynuxyuu Y=F(X)
ons nocmpoenus pagpuxos gynxyuii 'y = af (kx+b)+c;

®  CcocmasnAmy YPAGHEHUs NPAMOU NO 3A0AHHLIM YCIOGUAM: NPOXooaujell uepe3 08e MOUKU C
3A0aHHBIMU KOOPOUHAMAMU, NPOXOOsyell yepe3 OAHHYI0 MOYKY U NAPALIeNbHOl OAHHOU NPAMOU,

®  uccrnedosamv QyHKYUIO NO €€ epapuKy;

®  HAXOOUMb MHONCECNBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCTU
K8AOPAMuyHOU yHKyuuU,

®  onepuposamb  NOHAMUAMU.  NOCIEO0BAMENLHOCMb,  APUPMEMUYECKas  Npocpeccus,
2e0MempuiecKkas npoepeccust;

®  pewams 3a0auu HA APUPMEMUYECKVIO U 2EOMEMPULECKYIO RPOSPECCUIO.
B noBceiHeBHO#i )KM3HU U IPH U3YyYE€HHH APYTUX NMPEIMETOB:

®  WITIOCMPUPOBAML C NOMOWDBIO 2PAPUKA DPeanbHYI0 3A8UCUMOCHb UTU HPoYecc no Ux
Xapaxmepucmuxam,

®  UCNONB308aAMb CEOUCMBA U 2pAPUK KEAOPAMUUHOU (QYHKYUU Npu peuleHuu 3a0ay u3 Opyaux
VUeOHbIX NPeOMemOos.
TekcToBBIC 321a4H

o Pewamv npocmvie u CLOXCHbIE 3a0A4U PA3HLIX MUNOG, A MAKJHCEe 3A0aYU HOBbIUEHHOU
mpyoHoCmU,

®  UCHOABL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCHO8 CLONCHBIX 3A0ay OJiL ROCMPOEHUs.
NOUCKOBOU CXeMbl U peuleHus 3a0a4;

®  pazuams MoOelb MeKCma U MoOelb peuleHus 3a0aqi, KOHCMpYuposams K 0OHOU MoOenu
PEUEHUsL HECTOICHOU 3A0adU PA3Hble MOOenU MeKCma 3a0ayil,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuteHus 3a0ay (0m mpeboBaHusl K YCI08UIO U OM
YC08Usl K mpeboanuio),

®  MO0enuUposamsb paccylcOeHus npu NOUCKe peuleHus 3a0al ¢ NOMOWbIO epag-cxemol,

®  gblOeNAMb 2MANbL peUleHUs 3a0aUU U COOEPAHCAHUE KAHCO020 IMANd,

®  yuemb 6bIOUPAMb ONMUMALLHBINL MEMOoO peuleHus 3a0adu U 0CO3HABAMb 8blOOp Memood,
paccmampugams paziudtsle Memoobl, HaAX00UMsb pasHble peuleHus 3a0aUu, eciu 603MONCHO,

®  GHATU3UPOBAMDb 3AMPYOHEHUS NPU PEUEHUU 3a0aY;

®  GLINONHAMb PAIUUHbIE NPe0dPA306AHUS NPedJIONCEHHOU 3a0aul, KOHCMPYUPOBAMb HOBbLLE
3a0ayu u3 OAHHOL, 8 MOM YUCIe 0OpamHuble;

®  UHMEPNPemuUpPoOsamsb GbIYUCIUMENbHbIE De3YIbmamvl 6 3a0aue, UCCIe006amb NOTYYEHHOE
pewenue 3a0aiu;

®  GHATUZUPOBAMDL BCEBO3MOJICHBIE CUMYAYUU B3AUMHO2O PACHONIOJNCEHU O08YX 00BEeKmos U
U3MeHeHUe UX XAPAKMePUCIUK IPU COBMECTHOM 0BUMNCEHUL (CKOPOCMb, 8PeMsl, PACCMOSAHUE) NPU peuleHul
3a0au Ha 08udCeHUe 08YX 00BEKMO8 KAK 8 OOHOM, MAK U 8 NPOMUBONOTONCHBIX HANPAGLEHUSIX,

®  UCCe008aMmb  BCEBOIMOICHbIE CUMYAYUU NPU PeuwleHur 3a0ai HA OBUMCEHUE NO pekKe,
paccmampusams pasuvle cucmemvl omcuéma,

®  pewamsv pazHOOOpazHvle 3a0a4lU «HA YACTHUY,



®  pewiamv u 000CHOBbIBAMb CE0€ peuleHue 3a0ay (8bl0ensimb MameMamuieckylo OCHO8y) Ha
HAXO0JiCcOeHUe Yacmu Yucia u YUcaa no e20 4acmu Ha OCHO8e KOHKPEMHO20 CMbICIa Opoou;

®  0co3Hasamb U 0OBACHAMb UOCHMUYHOCL 3A0AY PA3HBIX MUNOE, C8A3bIBAIOWUX MPU BEUUUHBL
(Ha pabomy, HaA NOKYNKU, HA OBUNCEHUE). 8bIOEIAMb MU EIUYUHBL U OMHOUEHUS MeNCOY HUMU, NPUMEHAMb
Ux npu peuteHuy 3a0ay, KOHCMpYUupoeams cOOCmMeeHHble 3a0ad YKA3AHHbIX MUNOG;

®  gra0emvb OCHOGHLIMU MEMOOAMU PeUeHUs 3a0ay Ha CMeCU, CNaGbl, KOHYEHMPayull,

®  pewiams 3a0a4u HA NPOYEHMbI, 8 MOM YUCTIE, CLOICHbIE NPOYEHMbL C 0O0CHOBAHUEM, UCTONb3YS
pasHule cnocoowl;

®  pewiams n02udecKue 3a0a¥u PA3sHLIMU CNOCOOAMU, 8 MOM Hucie, ¢ 08YMs OIOKAMU U C Mpems
O0KAMU OAHHBIX C NOMOULIO MAOIUY;

®  pewiamv 3a0ayu NO KOMOUHAMOpUKe U MeOopuu 6eposmHOCmell HAd OCHO8e UCHONb308AHUA
U3YYEHHBIX MemOo008 U 000CHOBbIBAMb peleHUe;

®  pewiams HeCNI0JCHBIE 3a0a4U NO MAMEMAMUYECKOL CMAMUCMUKE,

®  061a0emb  OCHOBHbIMU MEMOOAMU  peuwleHUs  CIOJCeMHbIX — 3a0ay:  apugmemuyeckull,
ancebpauveckuil, nepebop apuUaHmMOo8, 2eoMempudecKul, paQuueckull, NPUMEHAMb UX 6 HOBbIX N0
CPABHEHUIO C U3YYUEHHBIMU CUMYAYUSX.
B noBceaHeBHOIi JKU3HU U NPH U3YyYE€HUHU IPYTUX MPeIMETOB:

®  guidenamb NpU pewenuu 3a0ay Xapakmepucmuku paccMampusaemMou 6 3aoave Cumyayuu,
OMIUYHbIE OM PeanbHuIX (me, Om KOMOPLIX aOCMpasuposanucy), KOHCMPYUpo8ams HOGble CUMYAYUU C
VUEMOM DMUX XAPAKmepucmux, 8 YACMHOCMU, NPpU peuleHuu 3a0ay HA KOHYEeHMPAayuu, Y4umoleamo
NIOMHOCMb 8eUjecmed;

®  pewiams u KOHCIMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEATIbHbIX CUMYAYULL, 8 KOMOPbIX
He mpebyemcs MOYHbIll BbIYUCTUMENbHBI PE3YIbMam,

®  pewiams 3a0a4u HA O8UICEHUE NO peKe, PACCMAMPUBAs pa3Hvle CUCIeMbl OMCYemd.
CTaTuCTHKA ¥ TeOpHUsi BEPOATHOCTEI

e Onepuposams noHAMUAMU: CIOIOUAMbLE U KPY208ble OUASPAMMbL, MAOAUYbL OAHHBIX, CpeOHee
apugpmemuueckoe, Meouana, HauboIbULee U HAUMEHbULee 3HAUeHUs 8bI00PKU, PA3MAX 8b1O0PKU, OUCNEPCUsL U
cmaHoapmuoe OMKIOHeHUe, CLYYAUHASL USMEHYUBOCTIb,

®  uyzBIeKamv UHGOPMAYUI0, NPEOCMABIEHHYIO 8 MADIUYAX, HA OUASPAMMAX, epAPUKAX;,

*  cocmasnamb mabauybl, CMpPoOUms OUACPAMMYL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU: PAKMOPUAN HUCIA, NEePeCAHOBKU U COYeMAaHus, mpeyeolbHUK
Tlackansy,

®  NpUMEHAMb NPABUIIO NPOU3BEOEHUS NPU PEUleHUU KOMOUHAMOPHBIX 3a0a4,

®  onepuposamv NOHAMUAMU: CLYYAUHBII ONbIM, CAVYAUHBIL 8b100D, UCHbIMAHUE, dNeMEHMAPHOe
CAyyaiiHoe cobvimue (UCX00), Kiaccuieckoe onpedeieHue 8epPOSmMHOCMU CIYYAlH020 COObIMuUs, onepayuu Hao
CAVUATUHBIMU COOBIMUAMU,

*  npeocmasiams UHGOpMAyUIo ¢ NOMOWbIO Kpy208 Jiinepa;

®  pewiamv 3a0a4u HA BbIYUCTIEHUE BEPOSMHOCMU C NOOCHEMOM KOIUYeCmed 6apuaHmos ¢
NOMOWYbIO KOMOUHAMOPUKLL.
B noBceaHeBHOIi JKU3HU U PH U3YYeHUHU IPYTUX MPEIMETOB:

®  u3gIEKAMb, UHMEPNPEMUPOBAmMsb U NPeodpPaA308bI6AMb UHDOPMAYUIO, NPEOCHMABIEHHYIO 8
maoauyax, Ha OUAePAMMAX, epaQuKax, OMmpaxicaruylo c60UCMed U XapaKmepucmuKku peaibHbIX npoyeccos
U A6NeHUI;

®  onpedensimv cmamucmuyecKue Xapaxmepucmukiu 6bl00poK Nno mabauyam, Ouazpammam,
epaguxam, 6bINOIHAMb CPABHEHUE 8 3A8UCUMOCIU OM Yeau peuenus 3a0auu,

®  OYeHUBamMb 8EPOSMHOCb PEANbHBIX COOLIMUL U AGNEHULL.
I'eomeTpuueckue Gpurypsi

e Onepuposamv NOHAMUAMU 2EOMEMPULECKUX PU2YD;

®  u3gIeKamv, UHMeEPNpemuposamv U Nnpeodpaz0evleaAmsb UHGOPMAYUIO O 2e0MemPUYecKUx
Quzypax, npedcmasientyio Ha Yepmexcax,

®  npuMeHAMb 2eoMmempuuecKue axkmol 0N peuleHus 3a0ay, 8 MOM Hucie, npeononaarouux
HeCKOMbKO WaA208 peuleHusl;

*  chopmynuposams 6 npocmenux CIyuasxX COUCMBA U NPUSHAKU Pu2yp,

®  00KA3bI6AMb 2eOMEMPUHECKUE YIMBEPICOCHUSL

®  glademb  CMAHOAPMHOU  Kidccuukayuel  nNiocKux — Queyp — (mpey2onvHuKos — u
YemulpEXY20NbHUKOB).
B noBceHeBHOIi ;KM3HM U IPH U3YyYE€HHH APYTHX NMPeIMETOB:



®  UCHONB308AMb CEOUCNBA 2eOMEMPUYECKUX @uayp 018 peuwleHus 3a0ay NpaKmuiecKozo
xapaxmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.
OTHoOmICHUS

o Onepuposamv NOHAMUAMU: PABEHCMBO ueyp, pagHvle Queypsi, PAGEHCMEO MPeEY20JbHUKOS,
NapaiierbHOCms  NPAMbIX, NEePNeHOUKYTAPHOCHb NPIAMbIX, Yelbl MedlcOy NpsAMbIMU, HePHeHOUKYIAp,
HAKIOHHAS, NPOeKyus, nooodue guzyp, no0obHbie ghucypsl, NOOOOHbBIE MPEYEONbHUKU,

®  npumensimes meopemy Paneca u meopemy 0 NPONOPYUOHATLHLIX OMPEIKAX NPU PEULeHUU 3a0ay,

®  Xapaxmepuzo8amv 63AUMHOE PACNONONCEHUE NPIMOU U OKPYICHOCHIU, O8YX OKDPYICHOCHIEIL.
B noBceHeBHO#i )KM3HU U PH U3yYE€HHH APYTUX NMPEIMETOB:

®  UCHOIB308AMb OMHOWEHUS OISl PEUEHUs. 3a0aY, B0ZHUKATOWUX 8 PEANbHOU JCUSHU.
H3mepeHusi ¥ BLIYMCIEHHS

o Onepuposamv npeocmasienusamu 0 OauHe, niowaou, oovéme xax geruuunamu. llpumenamo
meopemy Iugpazopa, gopmynvt niowadu, odvéma npu pereHun MHOLOUA208bIX 3a0ay, 8 KOMOPbIX He 6ce
OaHHble NPEeOCMABLeHbl A6HO, A MPeOyIOm GbIYUCTEHUL, ONepupo8ams HoJiee WUPOKUM KOTULeCMEOM Popmy
ONIUHbL, NAOWAOU, O00BEMA, BLIYUCIAMb XAPAKMEPUCMUKY KOMOuHayuli  ¢gueyp (oKpyscHocmell u
MHO20Y20IbHUKO8) GLIYUCTAMb PACCOAHUS MEANCOY PUIypami, NPUMEHsIMb mpUeoHoOMempuieckue hopmynsl
018 BbIUUCIEHUNI 8 00Jlee CIOJCHLIX CAYHASAX, NPOBOOUMb GLIYUCTIEHUS HA OCHOBE PABHOBETUKOCU U
PABHOCOCMABNICHHOCU,

®  NPOBOOUMb NPOCHIbIE BLIYUCACHUS HA 00BEMHBIX MeNaX,

o hopmyauposamsv 3a0auu HA GbIYUCTEHUE ONUH, NAOWAOEU U 00BEMOS U peulams Ux.
B noBcenHeBHOM KU3HU M TPH U3YyYEHUH APYTUX MPEAMETOB:

®  NPOBOOUMb GLIYUCTICHUSI HA MECIHOCMU,

®  npumMeHamb QOPMYIbL NPU GLIYUCICHUAX 8 CMENCHLIX V4eOHbIX npeomemax, 8 OKpycaioujell
OelicmeumenbHOCHL.
I'eoMeTpuyeckue mocTpoeHus

o Uzobpasicams ceomempuueckue Quaypbl RO MEeKCMOBOMY U CUMBObHOMY ONUCAHUIO,

®  CB0OOOHO ONEPUPOBAMb YePMENCHLIMU UHCIPYMEHMAMU 8 HECTIONCHBIX CTIYUASX,

®  GLINONHAMb NOCHPOCHUS MPEY2ONbHUKOS, NPUMEHSMb OMOelbHble MEmoobl NOCHPOEeHUlL
YUPKYAEM U TUHEUKOU U NPOBOOUMb RPOCMENUIUE UCCIe008ANUS YUCAA PeUleH U,

®  u300padicamv Munogvie WIOCKUe Gueypvl U 0b0veMHble meid ¢ HOMOWDIO NPOCeUuux
KOMNBIOMEPHBIX UHCIMPYMEHMOS.
B noBceHeBHO#I )KM3HU U IPH U3YyYE€HHH APYTUX NMPEIMETOB:

®  GLINONHAMb NPOCMENUIUE NOCMPOCHUS. HA MECTTHOCIU, HE0OX00UMble 8 PeabHOU HCUHU,

®  OYeHUBAMb PAMEPHL PEANbHBIX 00BEKIMO8 OKPYHCAIOUe20 MUpd.
IIpeoGpa3zoBanus

o Onepuposamv noHsmuem O0BUNCEHUsL U NPeodPA30sanus Nnooodus, 6rademv HpPUEMAMU
nOCMpoeHusi Gueyp ¢ UCROIb308aAHUEM OBUIICEHUNI U NPeodPa308anHuti NOO0OUs, NPUMEHAMb NOTYYEHHbLE
3HAHUSL U ONBIM NOCTHPOEHULL 8 CMENHCHBIX NPEOMEMAX U 8 PEalbHblX CUMYAYUSIX OKPYICAIOWe20 Mupa,

o cmpoums Queypy, n000OHYI0 OAHHOU, NOIB308AMbBCA CEOUCMBAMU NOO0OUSA Ol 0OOCHOBAHUS
ceoticmg guyp;

®  NPUMEHAMb CEOUCMEA OBUNCEHUL 051 NPOBEOEHUS NPOCETUUX 0O0CHOBAHUL CEOUCME uyp.
B noBcenHeBHOM KH3HU M TPH U3YyYEHUH APYTUX NMPEAMETOB:

®  NPUMEHAMb CEOUCNEA OBUNCEHUI U NPUMEHSIMb NO000OUE OJIsi NOCMPOCHUIL U GbIYUCTICHUIL.
BekTOpbl H KOOPAMHATHI HA TJIOCKOCTH

o Onepupoeamv HOHAMUAMU BEKINOP, CYMMA, PA3HOCMb GEKMOPOS, NPOU3seoeHUe SeKmopa Ha
YUCTO, V2O MENCOY BEeKMOPAMU, CKAAPHOe NPOU3BEOCHUE BEKMOpP08, KOOPOUHAMbI HA NIAOCKOCTIU,
KOOPOUHAMbL BEKMOPA,

®  GBINOHAMb Oelicm8us HAa0 BeKmopamu (ClodiCeHue, 6bluumaHue, YMHOMCeHUe HAa YUCio),
BLIYUCTAMD CKATAPHOE NPOU3BeOeHUe, ONpPedeisimb 8 HPOCMEUUUX CAVHAsX Y20l Melcoy BeKmOpaMu,
BbINONIHAMb  PAZJIOJNCEHUe BeKMOPA HA COCMAGIIOWUe, NPUMEHAMb RNOJYUeHHble 3HAHUS 6 (u3uxe,
nONBL306AMBCS (DOPMYIAOU  GbIMUCTEHUS. PACCMOSIHUSL MEHCOY MOUKAMU NO U3BECIHBIM KOOPOUHAMAM,
UCNOTB306AMY YPAGHEHUS (PUSyp Ol PeUeHUsl 3a0aY,

®  NPUMEHSMb BeKMOPbL U KOOPOUHAMBL OJ1 PEUleHUsl 2eOMEMPUYeCKUX 3a0aY Ha GbIYUCTeHUe ONIUH,
Venos.
B noBcenHeBHOM KU3HHU ¥ TPH U3yYEeHUH APYTUX MPEIMETOB:

®  UCHOIBL306AMb NOHAMUSL BEKMOPOS U KOOPOUHAM OJisl peulenus 3a0ay no usuxe, 2eocpaguu u
opyaum yueOHbiM npeomema.
Hcropusi MaTeMaTHKH



o Xapaxmepuzosamv 6K1AO SbIOAIOWUXCS MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKY U UHBIX
Hayunvlx obracmell;

®  NOHUMAmMb poab Mamemamuku 8 pazsumuu Poccuu.
MeToabl MAaTEMAaTHKH

o Ucnoaw3ys usyyeHHvle Memoobl, NPosooUms 00KA3AMeNbCMBE0, 8bINOJHANb ONPOGEPIHCEHUE,

®  gBIOUPaAMDL UYHEHHblE MeMOObl U UX KOMOUHAYUY OISl PeUleHUst MAMeMamuiecKux 3a0ay,

®  UCNONB306AMb MameMamuieckue 3HaHus O/l ONUCAHUSL 3AKOHOMEPHOCME 8 OKpycarouel
O0eliCmeUmenbHOCMU U NPOU3BEOCHUAX UCKYCCNEA,

®  NpuUMeHAmMb Hpocmelue NPOSPAMMHBIE CPEOCmBd U  IJeKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmemul NPU peueHUU MamemMamuieckux 3a0au.

BbInyCKHHK HOJYYUT BO3MOKHOCTh HAYYMTHCS B 7-9 Kiaccax AJ1sl YCHEIIHOro NPoJ0JKeHHsI
o0pa3oBaHus Ha yIiIy0J1éHHOM YPOBHe
DJIeMeHTbI TEOPUH MHOKeCTB M MaTeMaTH4eCKOH JIOTUKH

e  CBOOOMHO ONMEPUPOBATH® TMOHATHAMH: MHOKECTBO, XapPAKTEPUCTHKH MHOXKECTBA, DJIEMEHT
MHOXECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, MIOJAMHOXECTBO, IPHHAAJICKHOCTh, BKIIOUCHHUE,
PaBEHCTBO MHOXKECTB, CIIOCOOBI 3a/IaHIEe MHOKECTBA,;

®  33/1aBaTh MHOXKECTBA Pa3HBIMH CIIOCOOAMH;

®  [POBEPSTH BHINOJHEHHE XapaKTEPUCTUUYECKOTO CBOMCTBA MHOKECTBA;

e  CBOOOAHO ONEPHPOBATH MOHITUSMU: BBICKa3bIBaHHE, HICTUHHOCTh M JIOXKHOCTH BBICKa3bIBAHUS,
CJIOKHBIE U TIPOCTHIE BBICKA3bIBAHUS, OTPUIIAHNE BBICKA3bIBAHUN; UICTUHHOCTH M JIOKHOCTh YTBEP)KICHUS U
€ro OTPULIAHUS, OTIEPALIMH HaJ BHICKAa3bIBAHUSAMU: U, HJIH, HE; YCIOBHBIEC BBICKA3bIBAHUS (MMIUTUKALINN);

®  CTPOUTH BHICKA3bIBAaHMS C HCIOJIH30BAHMUEM 3aKOHOB aIreOpbl BBICKA3bIBAHUI.

B noBceHeBHOI KM3HU U IPM M3YYEHHUH APYTUX NPeAMETOB:

®  CTPOUTH pacCy’kJeHHUS Ha OCHOBE MCIIOIb30BAHUS MIPABUI JIOTUKH;

®  JCIOJIB30BaTh MHOXKECTBA, OINEPAllMM C MHOXKECTBAMH, UX TpaUuecKoe MpeICTaBICHUE IS
OTIMCaHMs PEANBHBIX MIPOIIECCOB U SIBICHUM, IPH PEUICHUH 3324 APYTHX YUCOHBIX MPEIMETOB.

Yucna

e (CBo0OOgHO omepHpoBaTh HMOHATHUSAMH: HATypaJIbHOE YHCJIO, MHOXKECTBO HATYpPaIbHBIX 4HCEl,
LIEJIO€ YUCII0, MHOXECTBO ILIEJIBIX YHUCEJI, OOBIKHOBEHHAs IpoOb, NecATHYHAsl ApPoOb, CMEIIAHHOE YHCIIO,
paloHaNIbHOE YHWCIIO, MHOXXECTBO DPAllMOHAJBHBIX YHCEIN, UPPAIOHAIBHOE YHCIIO, KOPEHb CTENEHHU n,
JIEHCTBUTEIHHOE YHCII0, MHOYKECTBO IEHCTBUTEIBHBIX UHCEI, TeOMETpUYecKasi MHTePIpEeTaIHs HaTypalbHbIX,
LEJIBIX, PALIMOHAIBHBIX, EHCTBUTEILHBIX YHCE,;

®  TIOHMMATh M OOBSICHATH Pa3HUIY MEKAY MO3WIIMOHHON M HETMO3UIIMOHHON CHCTeMaMH 3arncH
YHUCelT;

e  MEPEeBOJUTH YHCIIA U3 OJHON CHCTEMBI 3aIUCH (CUCTEMBI CUHCIICHNS) B IPYTYIO;

e  I0Ka3bIBaTh M HUCIOJB30BAaTh MpPHU3HAKU JenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsr u
MIPOM3BEICHHS YUCEIl TIPU BHIMOJIHEHNH BBIYUCIECHUH U pEeLICHUN 33]1a4;

®  BBINOJHATH OKPYIJIEHHE PAMOHAIBHBIX U UPPALIMOHATIBHBIX YHCEN C 3aJaHHONW TOYHOCTHIO;

®  CpaBHMBATH JCHCTBUTENbHBIE YHCIIA PA3HBIMU CIIOCOOaMU;

e  YIOPSAIOYMBATH YKCJIA, 3allMCAHHBIE B BHJE OOBIKHOBEHHOH M JECATHYHOM Ipodu, 4dwmcia,
3alMCaHHbIe C UCTI0Ib30BaHUEM apU(PMETHUECKOTO KBaAPATHOTO KOPHS, KOpHEH cTerneHu Oonplie 2;

e  maxoauth HO/l u HOK uncen pa3upiMu cioco6aMu 1 UCIIOJIB30BaTh UX NP PEILICHUH 3a/1a4;

e BBINOJHATH BBIYMCICHUS U IPE0OPa30BaHUs BEIPAKECHUH, COEPIKAIINX JeHCTBUTEIbHbIEC YHCIA,
B TOM YHCJIE KOPHU HATypaIbHBIX CTETICHEH.

B noBcenHeBHOM KU3HM M TPU U3yYEeHUH APYTUX NMPEeAMETOB:

®  BBINOJHATH U OOBACHATH PE3YyJbTAaThl CPABHEHHS PE3YJIbTATOB BBIYUCICHUH NPU DPELICHUH
NPaKTUYECKUX 3a7a4, B TOM YHCIie IPUOIMKEHHBIX BEIYUCIICHUH, HCTIONB3YSl pa3Hble criocoObl CpaBHEHHH;

®  3aNKCHIBaTh, CPABHUBATDH, OKPYTJIATH YHCIIOBBIE JAHHBIE PEATIBHBIX BEJIMYHH C UCIOIb30BaHUEM
Pa3HBIX CHCTEM U3MEPEHUS;

5 3H€CI) " Jajiee — 3HaTb ONPEACICHUEC TOHATHSA, 3HAThL U YMETb 1OKAa3bIBATh CBOIiCTBa (HpI/I3HaKI/I, €CJIM OHHU eCTL)
TMOHATHA, XapaKTECPHU30BaATh CBA3U C APYTUMU NOHATUAMU, HIPEACTABIIAA OAHO MMOHATHUC KaK 4aCThb HEJIOCTHOI'O
KOMIIJICKCA, UCITIOJIB30BATh ITIOHATHC U €TI0 CBOMCTBa IIpy IIPOBCIACHUN paCCy)K,ZICHPIfI, JI0Ka3aTCJIbCTB, PCIICHUM 3aJiaY.



® COCTaBNSTh M OLICGHUBATh pa3HBIMH CIIOCOOAMH YHUCIIOBBIE BBIPAXKCHUS NPU PELICHUH
NPaKTUYECKUX 3a7a4 U 3314 U3 APYTHX YISOHBIX IPEIMETOB.
ToxpecTBeHHbIE Peodpa3oBaHUs

e  (CB00OOIHO ONEPUPOBATH NOHATHUAMH CTETICHH C LENBIM M JPOOHBIM MOKa3aTeeM;

®  BBINOJHATH 0Ka3aTEIbCTBO CBOWCTB CTENECHU C LENBIMU B APOOHBIMH [TOKA3aTeNsIMHU;

®  ONEpUPOBaTh MOHATHAMH «OJHOWIEH», «MHOTOYJIEH», «MHOTOUWIEH C OJHOW TepeMEHHON»,
«MHOTOYJIEH C HECKOJIBKUMH ITI€PEMEHHBIMI», KOI(PQHUIMEHTH MHOTOWICHA, «CTaHAapTHAs 3aIlKch
MHOTOUJIEHa», CTENIEHb OJIHOYJIEHA 1 MHOTOYJICHA;

e  CcBOOOAHO BIALETh IPUEMaMHU IPeoOpa30BaHUs LEIbIX U IPOOHO-PALMOHAIBHBIX BBIPAsKEHUM;

e BBINOJHATH Pa3I0KEHNE MHOTOUJICHOB HA MHOXHTENN Pa3HBIMHU CIIOCO0aMH, C UCIIOIb30BAHUEM
KOMOMHANUH pa3In4HbIX IPUEMOB;

®  WCIONB30BaTh TeopeMy Buera m Teopemy, oOpaTHyro Teopeme Bmera, s momcka KOpHEH
KBaJpaTHOTO TPEXUIICHA U AJIA PEIICHUS 3a[a4, B TOM YHCIIE 33/1a4 C TapaMeTpaMy Ha OCHOBE KBaJpaTHOTO
TpEXUIICHA,;

e BBINOJHATH JEJIICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0OKa3bIBaTh CBOMCTBA KBaJpaTHBIX KOPHEHN U KOPHEH cTeneHu N;

e  BBINOJHATH NPEOOPA30BaHUS BBIPAKECHUH, CONCPIKALINX KBaApAaTHbIE KOPHHU, KOPHHU CTETIEHU N,

e CcBOOOAHO ONEPUPOBATH MOHATHAMHU  «TOXKAECTBO», «TOXKAECTBO HAa  MHOXXECTBEM,
«TOKAECTBEHHOE MPE0OPa30BaHUEY;

i (WoE) ==

®  BBINOJHSTH pa3IHyHbIC MPe0OPa30BaHMsI BEIPAKEHHH, COACPKAIIUX MOYIIH.
B noBcenHeBHOM KU3HHM M IPU U3YyYEHUH APYTUX NPEeAMETOB:

e  BBIIOJHATH NPeoOpa3oBaHUsI M JACHCTBUA C OYKBEHHBIMH BBIPQKCHUSIMH, UHCIIOBBIC
K03(pPpULIMEHTHI KOTOPHIX 3aMMCaHbl B CTAHAAPTHOM BUJIE;

®  BBINOJHATH NPe0OPa30BaHUS PAlIHOHATBLHBIX BBIPAKEHUH MPH PEILICHUH 33/1a4 IPYTUX YIeOHBIX
MIpeIMETOB;

e  BBIIOJHATH MPOBEPKY MNPaBAONOAOOMS (U3MYECKUX W XUMHUYECKMX (OpPMyT Ha OCHOBE
CpaBHEHUS Pa3MEpPHOCTEN U BaJICHTHOCTEH.
YpaBHeHHs U HepaBeHCTBA

e (CBoOOgHO OlEpUpPOBATh MOHATHSMHU: YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIC ypaBHEHUS H
HEPABEHCTBA, YpPaBHEHHE, SIBIIAIONIEECS CIEACTBUEM JPYroro ypaBHEHHs, YpaBHEHHS, PAaBHOCUJILHBIE Ha
MHO’KECTBE, PaBHOCHJIbHBIE MPEOOPA30BaHNs yPaBHEHUIA;

e pelaTh pa3HbIE BUBI YPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPBIE YPaBHEHUS
3 u 4 crenenei, PoOHO-pAIMOHATIBHBIE U UPPALMOHATIBLHBIE,

e 3HATh TeopeMy Buera ;i ypaBHEHMI CTENIEHHU BBIIIE BTOPOU;

o IMOHMUMATH CMBICII TCOPEM O PaAaBHOCUJIBHBIX 1 HECPABHOCHUIIbHBIX HpGOGpaSOBaHI/IﬂX ypaBHeHI/Iﬁ u
YMETb UX NJOKA3bIBATh,

o BJIAACTb pa3HbIMU METOJaMH PCIICHUA ypaBHeHHﬁ, HEPABCHCTB U UX CHUCTEM, YMCThH BBI6I/IpaTB
METOJI pelieHus U 000CHOBBIBATH CBOM BBIOOD;

®  JCIOJB30BaTh METOA MHTEPBAIOB JJIsl PEIICHUs HEPAaBeHCTB, B TOM 4YHUCIE APOOHO-
panroOHANIbHBIX U BKIIFOUAIOMINX B ce0sl MppallOHAIbHBIE BEIPAKECHUS;

e pemarh anreOpaMuecKUe YpaBHEHHS W HEPAaBEHCTBA W HUX CHUCTEMBI C TapaMeTpamu
anreOpanvyeckuM U rpaguuecKuM METOIaMH;

o BJIAACTHb Pa3HBIMU METOAAMHU JOKAa3aTCIILCTBA HEPABCHCTB,

o peuiaTh YypaBHCHUSA B LICJIbIX YUCIIAX;

e pn300pakaTb MHOXKECTBa Ha IUIOCKOCTH, 33/1aBaeMbleé ypaBHEHHUSIMH, HEPAaBEHCTBAMH H UX
CHUCTEMaMHU.
B noBcenHeBHOM KU3HM M TPH U3yYEHUH APYTUX NMPeAMETOB:

®  COCTaBIATh M pPEIIaTh ypaBHEHUS, HEPABEHCTBA, MX CHCTEMBI NpPHU PELICHUM 33Jad APYTUX
yueOHBIX MPEIMETOB;

e  BHINOJHATH OIEHKY IPaBAONOA00US PE3yNbTaTOB, MONYYa€MbIX MPH PEIICHUH Pa3IHIHBIX
ypaBHEHUH, HEPABEHCTB M MX CHUCTEM IIPH PEUICHUH 33124 JPYTUX YIeOHBIX MPEIMETOB;

®  COCTaBJIATh M peIIaTh YpaBHEHMS M HEPABEHCTBA C MapaMeTpaMU IIPU PEIICHUH 3a1a4d IPYyrux
y4eOHBIX MTPEIMETOB;

®  COCTaBIIATh yPaBHEHHUE, HEPABEHCTBO WM UX CUCTEMY, ONMCHIBAIOIINE PEATIBHYIO CUTYAIUIO WU
MIPUKJIAJHYIO 33Ja4y, HHTEPIPETUPOBATH NOJTYYEHHBIE PE3YIBTaTHI.
DyHKUNH



e  CBOOOJHO ONEPUPOBATH MOHATUSIMU: 3aBUCUMOCTD, (DYHKITHOHAIBHAS 3aBUCIMOCTb, 3aBUCHMAs
W He3aBUCUMas IEepPEeMCHHbIC, (DYHKIUS, CIIOCOOBI 3ajaHus (DYHKIMH, apryMEHT W 3HA4YCeHUE (YHKIIUH,
o0acTh onpeeNieHrss 1 MHOXKECTBO 3HAUCHHS (QYHKIMH, HYyTH (QYHKIIMU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTHh (DYHKIIMM, HAuOOJbllee W HaWMEHbIICC 3HAUCHUS, YETHOCTH/HEYETHOCTh (DYHKIIHH,
MEPUOAMYHOCTh (PYHKIMHU, TpaduK (PYHKIHMUA, BEPTHKAIbHAs, TOPU3OHTAlbHAs, HAKIIOHHAS ACHMIITOTEHI;
rpad¥K 3aBUCIMOCTH, HE SIBISIONIEHCS QyHKINEH,

e crpouTh rpadvku (YHKIWA: JTHHEHHOW, KBAAPATHYHOW, NPOOHO-IMHEHHOW, CTENEHHOW MpH

Pa3HBIX 3HAYCHHSX TI0KA3ATE/Is CTelenH, Y = |X|;

e  HuCmonp30BaTh mHpeoOpazoBaHus rpaduka ¢ynkmum y = f (x) JUTSL TIOCTPOEHHS TpaduKOB
dynxumit y =af (kx+b)+c;

e  aHAJIM3MPOBATh CBOICTBA PYHKIMU M BUJ rpaduKka B 3aBUCUMOCTH OT IIapaMeTpPOB;

e CBOOOAHO ONEPUPOBATH MOHATHIMH: ITOCIIEIOBATEIEHOCTD, OTPAaHUYEHHAS TIOCIIEI0BATEIbHOCTS,
MOHOTOHHO  Bo3pacTaromasi  (yObIBaromiasi) MOCJIEAOBAaTEeIbHOCTh, MpeleNl  MOCIeA0BaTeIbHOCTH,
apudMeTHUYeCKass ~ TPOTPEccHsi,  TeOMeTpUYecKas  IPOTPEcCHs,  XapaKTepUCTHYECKOE  CBOMCTBO
apupMeTHIECKOH (TCOMETPUIECKOM ) MPOTPECCHUH;

®  JCIOJB30BATh METOJ MAaTEeMaTHYECKOW MHAYKLIMM Al BbIBOAa (OPMYJI, OOKa3aTelbCTBa
PaBEHCTB M HEPABEHCTB, PEILLCHHUS 3a/1a4 Ha JIEIMMOCTb;

®  JcCleoBaTh MOCIEeN0BATEILHOCTH, 3aJaHHbIE PEKYPPEHTHO;

e  pemiaTh KOMOMHUPOBAHHBIC 32/1a41 Ha apU(METHIECKYIO H TeOMETPUYIECKYIO TPOTPECCHHU.

B noBcenHeBHO# ;KM3HU U PH U3YyYE€HHH APYTUX NMPEIMETOB:

®  KOHCTPYHPOBaTb M HCCIEIOBaTh (YHKUUH, COOTBETCTBYIOLIME pEaJbHBIM MpoleccaMm H
SBJICHUSIM, MHTEPIPETHUPOBATh IOIYYEHHbIE PE3yJbTaThl B COOTBETCTBHU CO CHEIHU(UKOH HCCIEAYeMOTO
Ipolecca WK SIBJICHUS,

®  JCIOJB30BaTh TpaduKy 3aBUCUMOCTEH ISl MicCIeJOBaHMsI PEaIbHBIX MPOLIECCOB U SIBICHUIA;

®  KOHCTPYHMPOBAaTh M HMCCIEAOBATh (PYHKIHMH MPHU PEIICHUU 3a7ay APYTHX YYeOHBIX MPEIMETOB,
MHTEPIPETUPOBATH MOTYUYCHHBIE PE3YIbTATHl B COOTBETCTBHH CO CIIEHU(PUKON YIeOHOTO MpeaMeTa.
CTaTuCTHKA U TeOpUsl BEPOATHOCTEI

e  (CBo0OOgHO OmnepupoBaTh MOHATHUSAMH: CTOJIOYAThIE M KPYTOBBIE AWArPaMMBbl, TaOIULbI TaHHBIX,
cpenmHee apupMeTHUECKOe, MeAnaHa, HanOoJbIllee M HaWMEHBIIIee 3HaYeHHS BBIOOPKH, pa3Max BHIOOPKH,
JCTIEPCHUs ¥ CTAHJAPTHOE OTKIIOHEHHE, CITydaliHasi U3MEHUYHNBOCTH;

e  BBIOMpaTh Hauboee yIoOHBIH crtocob mpencTapneHns HHPOpMaInK, aJIeKBaTHBIHN e€ CBOWCTBaM
U [IeJIsIM aHaJn3a;

®  BBIYHCIATH YHCIIOBBIE XapaKTEPUCTUKU BBIOOPKH;

e  CBOOOAHO ONEPUPOBATH TOHATHUAMH: (AKTOpUAl YHWCIA, IIEPECTAHOBKH, COUYETAHUS M
pasmernieHus, TpeyroiabHuk Ilackans;

e  CBOOOAHO OMNEPUPOBATH IOHATHSAMM: CIyYalHBIH OIBIT, CIy4alHBIA BHIOOp, HCHBITAHUE,
3JIEMEHTApHOE CIy4aifHOe COOBITHE (MCXO0MT), KIIACCHYECKOE ONPEAETICHNUE BEPOSITHOCTH CIIy4ailHOTO COOBITHS,
oTiepaluy HaJl CITyYailHBIMU COOBITHSMH, OCHOBHBIE KOMOMHATOpPHBIE (OPMYJIBI;

e  CBOOOAHO ONEPUPOBATH IMOHATHAMM: CIyYalHBIH OIBIT, CIy4alHBIA BHIOOp, HCHBITAHUE,
3JIEMEHTapHOE CIy4aifHOe COOBITHE (MCXO[), KIIACCHYECKOE ONPEAEICHUE BEPOSITHOCTH CIIy4aiHOTo COOBITHS,
OlepaLuy Haj CIIy4yailHBIMU COOBITHAMH, OCHOBHbIE KOMOMHATOpPHBIE (POPMYJIBI;

®  3HATH NPUMEPHI CIyYAHHBIX BEJTMYUH, U BEIYUCIISATh HX CTATUCTHYECKHE XapaKTEPUCTHKH;

®  HCIOJB30BaTh (POPMYITBI KOMOMHATOPHKY NP PEIIEHNH KOMOWHATOPHBIX 3a/1a4;

®  pemIaTh 3aJla4M Ha BBIYKMCIICHUE BEPOSTHOCTH B TOM YHCJIE C HCIIOIh30BaHUEM (DOPMYIL
B noBcenHeBHO#i ;KM3HU U PH U3YyYE€HHH APYTUX NMPEIMETOB:

®  TIPEJICTABISATH MHPOPMAIMIO O PEaTbHBIX MpoIleccax M SBICHUSX CIIOCOOOM, aJIEKBATHBIM e
CBOWCTBAM W IIEJIH UCCIICIOBAHMUSI,

e  aHAJIM3MPOBaTh U CPABHMBATH CTATHCTHYECKHE XApAKTEPUCTHKH BBIOOPOK, IMOJNYYEHHBIX B
npoliecce pelIeH s NPUKIAIHON 3a1a41, U3yUESHHUS PEaTbHOTO SIBICHHS, PELICHUS 3aaui U3 APYTHX YIEOHBIX
NPEIMETOB;

®  OIICHHWBATh BEPOSTHOCTH PEATBHBIX COOBITUH U SIBIICHUH B Pa3IMUHBIX CUTYAIIUSX.

TekcToBBIE 331241

e  Pemarh NpocThie U CI0XKHBIE 3aa4H, a TAKXKE 3a/1a4M MOBBIILICHHON TPYAHOCTU U BBIACISATH X
MaTeMaTHYECKYIO0 OCHOBY;

®  pacro3HaBaTh pPa3HbIe BUJBI U THIIBI 33/1a4;



®  WCIOJB30BaTh pa3HbIC KpATKUE 3alUCH KaK MOJETH TEKCTOB CIIOKHBIX 3aJad M 3ajad
TIOBBIIIICHHOMN CII0KHOCTH JIJISl TIOCTPOSHUSI TIOMCKOBON CXEMbI M PEIISHUS 33134, BRIOUPATh ONTUMAIBHYIO
JUTS PACCMaTPHUBaEMOH B 33J1aue CUTYAIIMH MOJICTh TEKCTA 3a]1auH;

e  pa3iMuaTh MOJCIb TEKCTAa M MOJEIbL DPEUICHHS 3a/Jadyd, KOHCTPYHPOBATh K OJHOW MOJCIH
PEIICHUS CIIOKHBIX 3a7a4 pa3HbIC MOJICIHN TEKCTa 33/1a4H;

® 3HAaTh W NPUMEHATH TPU Croco0a TMOWCKa pemieHus 3aaad (0T TpeOOBaHUS K YCJIOBHIO H OT
YCIIOBUS K TPEOOBaHUIO, KOMOWHUPOBAHHbIN ),

®  MOJICTHPOBATH PACCYKICHUS MPH MOUCKE PEIICHUSI 33]1a4 ¢ OMOIIBIO rpad)-CXeMBbI;

®  BBIJICIATH TAIBI PEIICHUS 3aJIa41 M COJCPKAHUE KaXKIOTO ITAIa;

®  yMETh BBIOMpATh ONTHMAJBHBIA METOJM pEIICHHs 33Ja4dl U OCO3HaBaTh BBIOOp METOJA,
paccMaTpuBaTh pa3IMYHbIC METOIbI, HAXOIUTh Pa3HbIC PEIICHUS 3a/1a41, €CITH BO3MOYKHO;

®  aHAJIM3WPOBATH 3ATPYAHCHUS MPU PEIICHUN 33]1ay;

®  BBINOJHATH pa3IWYHbIC NPEOOpPA30OBAHUS TPEHAJIOKCHHOW 3allaud, KOHCTPYHPOBAaTh HOBBIC
3a]1a4u U3 JJAHHOW, B TOM YHCIIe OOpaTHEIC;

®  WHTEPIPETUPOBATH BBIYUCIIUTEIILHEIC PE3yIbTAaThl B 33/1a4€, UCCIEAOBATh MMOJIYYCHHOE PEIICHUE
3a7aum;

®  U3MCHATH YCJOBUE 3a7a4 (KONUYECTBEHHBIC WJIM KadeCTBEHHBIC JaHHBIE), HCCICAOBAThH
WU3MEHEHHOE MPeoOpa3oBaHHOE;

®  AHAJIM3WPOBATh BCCBO3MOXKHBIC CHUTYallMd B3aWMHOTO pPACIONOXKECHUS JBYX OOBEKTOB U
U3MEHECHUE UX XapaKTEPUCTUK MPU COBMECTHOM JBHXKCHUHU (CKOPOCTh, BpeMs, PACCTOSHHE).MPH pPEIICHHE
3a7a4 Ha IBMIKCHUC NIBYX 00BEKTOB KaK B OAHOM, TaK 1 B IPOTHUBOIIOJIOKHBIX HAIIPABJICHHUAX, KOHCTPYUPOBATH
HOBBIC CUTYyallul Ha OCHOBE U3MCHCHU A YCHOBI/Iﬁ 3aJa4uy IIpru ABUXKCHHU IO PCKE;

®  JCCIeOBaTh BCEBO3MOXHBIC CHUTyallMd TP pEIICHUH 3a7ad Ha JBIDKCHHUE T0 peEKe,
paccMaTpUBaTh pa3HbIC CHCTEMBI OTCUETA;

e  pemiaTh pa3HOOOpPa3HbIC 33/1a4H «HA YACTI;

e pemaTh W OOOCHOBBIBaTH CBOE pellleHHE 3aaady (BBIACISATH MaTeMaTHYECKYI0 OCHOBY) Ha
HaXO’KICHUE YacTH YKclia U YUCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIA IPOOH;

e  OOBACHATH WACHTHYHOCTH 337a4 Pa3HbIX THIIOB, CBS3BIBAIOLINX TPU BEIMYMHBI (HA paboTy, Ha
IMOKYIIKH, Ha ZIBI/I)KGHI/IG). BBIACIIATH 9TU BCIIMYMHBI 1 OTHOIICHUA MCXKAY HUMH, IPUMCHATH UX IIPHU PCIHICHUN
3a71a4, KOHCTPYUPOBATh COOCTBEHHBIC 33]1aU YKa3aHHbBIX THIIOB;

®  RIAJCTh OCHOBHBIMH METOAAMH pElICHHsS 3aJad Ha CMECH, CIUIaBbl, KOHIICHTPAIIUH,
HCIIOJIb30BaTh UX B HOBBIX CUTYyallMAX IO OTHOLMICHUIO K U3YUYCHHBIM B ITPOLICCCE OGy‘IeHI/Iﬂ;

o pemaTth 3aJa4r Ha MPOLCHTHI, B TOM YHCJIC, CIIOXKHBIC IMTPOLICHTHI C O6OCHOBaHI/IeM, HCIIOJIb3Ys
pasHbIe CIIOCOOBL;

®  peliaTth JIOTHYECKHE 337aul pa3HbIMH CIIOCOOAMH, B TOM YHCIIE, C JABYMS OJIOKAMH U C TpeMs
0JI0KaMU JTAHHBIX C TOMOIILIO TAOIHII,

e  pemiath 3aJa4d MO KOMOWHATOPUKE M TEOPHUHM BEPOSTHOCTEH HA OCHOBE HCIOJIB30BAHHUS
W3YUYCHHBIX METOJIOB U OOOCHOBBIBATH PEIICHHE;

®  pellaTh HECJOXHbBIE 3a7a4YH 110 MATEeMaTHYEeCKON CTaTUCTHKE;

o OBJIAJICTH OCHOBHBIMH METOAaMU PEHICHUA CHOKETHBIX 3aaay. apH(l)MeTH‘IeCKPIfI,
anreOpanveckuii, nepebop BapHaHTOB, T'€OMETPHUYECKH, TIpapUUECKHi, MPUMEHSITh MX B HOBBIX IO
CPaBHEHHIO C M3YUYCHHBIMU CUTYAIUSX.

B noBceHeBHO#i )KM3HU U NIPH U3YyYEeHHH APYTUX NMPEIMETOB:

o KOHCTPpYHUPOBAaTb HOBBIC JJId JIaHHOﬁ 3aga4yd 3adavYHbIC CUTyalluu C y‘IéTOM PpEAIBHBIX
XapaKTECpUCTUK, B HaCTHOCTH, IIpHU PCUICHHUU 3aJla4 Ha KOHUCHTpalWW, YYHUTBIBATH IIJIOTHOCTH BCUICCTBA,
pemarb 1 KOHCTPYHPOBATh 3371a4l Ha OCHOBE PACCMOTPEHUS PEATbHBIX CUTYAIMid, B KOTOPBIX HEe TpeOyercs
TOYHBIH BEIYHACIUTEIBHBIN PE3YIIbTaT;

e  pelnaTh 3aJ1aY Ha JABMXKCHHUE 110 PEKe, pacCMaTpPUBasi pa3HbIE CHCTEMBI OTCUETA;

e  KOHCTPYHpOBATh 3aJIaYHbIE CUTYaIlNH, MPUOIIKEHHBIE K PeabHON JeHCTBUTEIBHOCTH.
I'eomeTpuueckue purypni

e  CBOOOIHO ONMEpPHPOBATh TEOMETPHUECKUMHU MOHATHUSAMHU TPH PEUICHUH 33Ja4 W MPOBEICHHUH
MaTEeMaTHYECKUX PACCYKICHUH;

®  CaMOCTOSTENHHO (HOPMYITUPOBATH ONPEACICHUS TEOMETPUIECKUX (PUTYDP, BBIBUTATh THIIOTE3BI
0 HOBBIX CBOMCTBaX W MpHU3HAKAX TEOMETPHUYECKUX QUryp U 000CHOBBIBATH HIIH ONPOBEPTaTh WX, 0000IATh
WIH KOHKPETH3UPOBATh pE3yJNbTAaThl HAa HOBBIE KJIACCHl (PUTYp, TPOBOJIUTH B HECIIOXKHBIX CIIydasx
KJIACCU(PHUKAIMIO PUTYP IO PA3IMIHBIM OCHOBAHHSM;

®  WCCIENOBAaTh YEPTEXKH, BKIOYAas KOMOWHAIMH (UTYp, W3BIICKATh, HHTEPIPETUPOBATh U
MPeoOpa3oBLIBATE MHGOPMAIIHIO, MTPEICTABICHHYIO Ha YePTEKaX;



e  pemaTh 3aJa4d T€OMETPUYECKOrO COAEP)KAHHS, B TOM YHCJIE B CHTyalUsX, KOTZa alTOpUTM
pelleHus He ceIyeT sIBHO M3 YCIOBHS, BBIIOJIHATH HEOOXOAMMBIC AJISl PEIICHHS 3afayll JOMOTHUTEIbHBIC
IIOCTPOEHUS, UCCIIEI0BATh BO3MOXKHOCTh IPUMEHEHHUS TeopeM U (GOopMyJI AJIs pellieHUs 3a1ay;

e  (GOpMyIHUPOBATh U IOKA3bIBATh TEOMETPUUYECCKUE YTBEPIKICHHS.

B noBcenHeBHOI ;KH3HU U IPH U3YyYE€HHH APYTUX NMPEeIMETOB:

®  COCTaBIATH C UCIOJIb30BAHUEM CBOWCTB T€OMETPUUYECKUX (QUTYp MaTeMaTHUECKHE MOACIH s
peleHns 3afad MPaKTHYECKOTO XapakTepa W 3afad M3 CMEXKHBIX TUCHMIUIMH, UCCIIEAOBATh MOJYYEHHBIE
MOJIENIN U UHTEPIIPETUPOBATh PE3yJIbTaT.

OTHomEHus

e  Brajerh NOHSATHEM OTHOIICHHS KaK METAlIPEAMETHBIM;

e CBOOOAHO OMNEPUPOBATh MOHATHAMHU: PABEHCTBO (Uryp, paBHbIE QUTYPBl, PaBEHCTBO
TPEYroJbHUKOB, MapaIeNbHOCTh NPSAMBIX, NEPHEHAMKYISPHOCTD TPSAMBIX, YIIBl MEXIY HpPSIMBIMH,
TIEPIICHANKYJIISIP, HAKJIOHHAS, TPOSKIHA, TIogo0ue Guryp, mogodHsie PUrypsl, IOJOOHBIE TPEYTOIBHUKH;

®  JCIIOJIb30BATh CBOMCTBA IOAOOUS M PaBEHCTBA (UTYp MPH PELICHNUH 3a/ad.

B noBceHeBHOI KM3HU U IPH M3YYEHHUH APYTUX NPeAMETOB:

®  JCIONB30BaTh OTHOMICHWS JUII TOCTPOCHUS M HCCIENOBAHUS MaTeMAaTHYeCKUX MOJelnen
00BEKTOB peaJIbHOM KU3HU.
H3mepeHust u BoIYUCIEHUS

e  (CBo0OOHO OIEpUpPOBaTh NOHATHAMH JUIMHA, IUIOIIAAb, 00bEM, BETMYMHA YIJIa KaK BEJIMUYUHAMU,
UCIIOJIb30BaTh PAaBHOBEIHMKOCTh M PAaBHOCOCTABICHHOCTh MPH PELICHWH 3aJad Ha BBIYHUCIICHUE,
CaMOCTOSITETIbHO TOJy4aTh M HWCIONB30BaTh (YOPMYINbI Ul BBIYMCICHUH IUiomaned u o0bEMOB ¢uryp,
CBOOOJHO OTIEPUPOBATH HIMPOKUM HAO0OPOM (OPMYII Ha BBIYHCICHUE TPU PEILICHUH CIOKHBIX 3a7ad, B TOM
yyciae M 33Aad Ha BBIYMCICHHE B KOMOMHAIMAX OKPY)KHOCTH M TPEYrojbHHKA, OKPYXHOCTH U
YeThIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHHUEM TPUTOHOMETPHH;

®  CaMOCTOSITENBbHO (YOPMYITHPOBATH THUIIOTE3HI U POBEPSTH UX JOCTOBEPHOCTD.

B noBcenHeBHO# ;KM3HU U IPH U3YyYE€HHUH APYTUX NMPEIMETOB:

e  cBOOOAHO omnepupoBarh (HopMyIaMu OpU PELICHUH 33134 B APYIHX yUEOHBIX MPEeaMETax U MpH
MPOBEIEHUH HEOOXOAMMBIX BHIUMCIICHUN B pealbHOM >KU3HH.

I'eomeTpnyeckue NocTpoeHM

e  OmepupoBaTh MOHATHEM HaOOpa IEMEHTOB, ONPEIEISIONINX TEOMETPHUYECCKYIO PUTYDY,

e  BIajaeTh HA0OPOM METOMOB MOCTPOSHUN TUPKYIIEM U JIMHEHKOIH;

e  [IPOBOJAMTH aHAJIM3 U PEATM30BBIBATH dTAMbI PEUICHNU 33]]a4 Ha IIOCTPOCHHE.

B noBcenHeBHO# ;KH3HU U IPH U3YyYE€HHH APYTUX NMPEIMETOB:

®  BBINOJHSTH IOCTPOCHUS HA MECTHOCTH;

®  OLICHHWBATH pPa3MePhl PEATBHBIX OOBEKTOB OKPYKAIOIIETO MUPA.
IIpeoOpa3zoBanus

e OmnepupoBaTh IBMKEHUSMHU U TPe0OPa30BaHUAMH KaK METalpeIMETHBIMU OHITHIMM;

e  OIepUpoBaTh MOHATHEM IBIKEHHS M IpeoOpa3oBaHMs MON00Us sl 0O00CHOBaHUH, CBOOOIHO
BJIaJeTh NpHEMaM{ IOCTPOEHHs (UTYp C MOMOIIBIO ABWXEHMH M IpeoOpa3oBaHMs MOAOOMSA, a TaKxKe
KOMOWHAIMSMU JBYKEHU, IBUKEHUI U TpeoOpa3oBaHuii;

®  JCIONIb30BAaTh CBOWCTBA JBWKEHUH M MpeoOpa3oBaHWi s TPOBEJCHUS OOOCHOBAaHUS U
JIOKa3aTeNIbCTBA YTBEPKACHUH B TEOMETPHUH U APYTUX YUSOHBIX MPEIMETAaX;

®  TI0JIb30BaThCS CBOWCTBAMU JIBM)KEHHUI U MPeoOpa30BaHUM IPY peIICHUH 3a1ad.

B noBceHeBHOI ;KM3HU U PH U3YyYEHHUH APYTUX NPeAMETOB:

®  TIPUMEHSTH CBOICTBA IBMKEHUI U IPUMEHATH 1MO100UE Il HOCTPOSHUM U BHIYHCIICHHH.
BekTopbl M KOOPAMHATHI HA MVIOCKOCTH

e CBOOOJHO OIIEPUPOBATH MOHATHIMH BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, TPOU3BEICHNE BEKTOPA
Ha YMCII0, CKAJIIPHOE TPOM3BEICHNE BEKTOPOB, KOOPAMHATHI Ha TNIOCKOCTH, KOOPAMHATHI BEKTOPA;

e  BIAACTh BEKTOPHBIM M KOOPIMHATHBIM METOJIOM Ha IUIOCKOCTH JJisl pelleHHs 3ajad Ha
BBIYMCIICHHUE U JIOKA3aTeNbCTBA;

e  BBHIIOJHATH C IIOMOLIbIO BEKTOPOB M KOOPAMHAT JIOKAa3aTeIbCTBO M3BECTHBIX EMY
reoMeTpruecKix (GpakToB (CBOHCTBA CPEAHUX JHMHHUI, TEOPEM O 3aMedaTelbHBIX TOYKaxX U T.II.) U HOIydYaTh
HOBBIEC CBOWCTBA N3BECTHBIX QUTYD;

®  WCIOJB30BaTh YpPaBHEHUS GUTYP IUIA PEIICHHS 3a/1a4 U CAMOCTOSTEIHHO COCTABIIATh YPAaBHEHHS
OTJICNFHBIX TUIOCKHX (QUTYD.

B noBceiHeBHOI ;KM3HU U NPH U3YYEHHUH APYTUX NMPeAMETOB:

®  JCIIOJIB30BATh IIOHSATHUSA BEKTOPOB M KOOPIAMHAT JUIS PELIeHUs 3ahad 1o (gusuke, reorpaduu u

JpYTUM y4eOHBIM IPeAMETaM.



HcTopust MaTeMaTHKH

e JloHMMAaTh MaTEeMaTHKy KaK CTPOTO OPraHM30BAaHHYIO CHCTEMY HAayYHBIX 3HAHHM, B YaCTHOCTH
BIIAJICTh MPEACTABICHISIMU 00 aKCHOMATHIECKOM ITOCTPOSCHUHN TEOMETPHUH 1 TICPBUYHBIMH TIPEICTABICHUIMHU
0 HEEBKJIIUIOBBIX T€OMETPHSIX;

e  paccMaTpUBaTh MATEMATUKY B KOHTEKCTE UCTOPUH PA3BUTHS LIMBIIIU3AIIMN U UCTOPUU PA3BUTUS
HayK{, TOHUMATh POJIb MATEMAaTUKH B pa3BUTHHU Poccun.
MeTtoabl MaTeEMaTHUKHU

e Bragerp 3HAHWUSAMH O PA3IMYHBIX METOAAX OOOCHOBAHHUS W OIPOBEPIKCHHS MaTeMaTHICCKUX
YTBEPXKJACHUH M CaMOCTOSTENFHO MTPUMEHSATH UX;

e  BIAJETh HABBIKAMU aHANU3a YCJIOBHS 33/la4d U ONpPEACICHUS MOAXOAAIIMX JJIsl PeIICHUS 3324
W3YYCHHBIX METOIOB WIA UX KOMOWHAIINH;

®  XapaKTepHW30BaTh TPOM3BEACHUS HMCKYCCTBA C YIETOM MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE, UCIIOIH30BATh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH B CAMOCTOSTEILHOM TBOPUCCTRE.

2. Conep:xanue y4e0HOIro npejamMera

MATEMATHKA

HartypajbHble Yuc/Ia U HYJIb

HatypanbHblii psi yMcesI 4 ero cBoiicTBa

HarypanbHoe 4nciio, MHOKECTBO HaTypaJIbHBIX YHCENl U €0 CBOICTBA, N300paKeHNUE HATYpPaIbHBIX
YyuCcell TOYKaMU Ha YKCIIOBOM MpsAMOi. Mcronp30BaHrEe CBOMCTB HATYPAJIbHBIX YUCEN IPU PELLICHUH 3a]1a4.

3anuch U YTeHHE HATYPAIBHBIX YHCET

Paznnune mexny mudpoit u uucinom. [lo3uumoHHas 3amuch HATYypajbHOTO 4YHCIA, TOMECTHOE
3Ha4eHUE LUQPBI, Pa3psiAbl U KJIACCHI, COOTHOIIEHHE MEXAY ABYMs COCEIHHUMHU Pa3psOHbIMU €AMHULAMU,
YTEHHUE U 3aIHCh HATYPATbHBIX YHCEIL.

OxpyrieHue HaTYypPaJbHbIX YK cel

Heo6xonumocTs okpyrienus. IlpaBuiio okpyrieHus: HaTypajibHbIX YUCET.

CpaBHeHHe HATYPAJIBHBIX YHCe], CpaBHeHHe ¢ yncaom 0

[loHsiTHE O CpaBHEHWMH YHMCEN, CPaBHEHUE HATYPaJbHBIX YHCEN JPYr C JPYroM U C HYJIEM,
MaTeMaTH4yecKas 3alliuCh CPAaBHEHUH, CIIOCOOBI CPAaBHEHUS YUCET.

JeiicTBUS ¢ HATYPAJIBLHBIMH YHCJIAMHU

CrnoxeHue U BBIYUTAHHE, KOMIIOHEHTHI CJIOKEHUSI M BBIYMTAHUSI, CBS3b MEKIY HUMH, HAXOXKIACHUE
CYMMBI M Pa3HOCTH, U3MEHEHHE CYMMBI M Pa3HOCTHU NPH U3MEHEHUH KOMIIOHEHTOB CII0KEHUS U BBIYUTAHUSL.

YMHOXEHUE U JeJieHHe, KOMIIOHEHTHl YMHOXKEHHS U AEJICHHUs, CBSI3b MEKAY HHUMH, YMHOXEHUE U
CJIOJKEHHE B CTOJIOWK, JICTICHUE YTOIKOM, TIPOBEPKA pe3yIbTaTa C TOMOUIBIO MPUKHUIKK U 00paTHOTO JIeHCTBUSI.

[lepemecTuTenbHBIN U COUETATENBHBIN 3aKOHBI CIIOKEHHS M YMHOXKEHHSI, PACIIPEIeINTEeNbHbBII 3aKOH
YMHOKEHHSI OTHOCUTENBEHO CIIOKEHHUS, 000CHO8AHUE AN2OPUMMOE GbINOSHEHUS ApUPMEMUUecKux 0eticineul.

CreneHb ¢ HATYPATbHBIM NMOKAa3aTeJleM

3anuch Ynciia B BUie CyMMBI pa3psIHbIX CIaraeMbIX, MOPS/IOK BHITOTHEHNUS JCHCTBHI B BRIPAKESHUSIX,
COJEPKALINX CTETIEHb, BEIUUCICHUE 3HAUE€HUH BBIPAKEHUH, COAEPIKALINX CTEIICHb.

YucjioBble BbIPAKEHUs

UmucnoBoe BeIpaKEHHE M €T0 3HAYCHHUE, MOPS/IOK BBITIONHEHHS JISHCTBUIA.

Jlenenue ¢ octaTkom

JleneHne C OCTaTKOM Ha MHOXXECTBE HATYPaJbHBIX YHCEI, COUCMBA OeleHUus ¢ OCMAMKOM.
[IpakTryeckue 3a1aun Ha JEJICHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH JJIMMOCTH

CBOICTBO 1eMMOCTH CyMMBI (pa3HocTH) Ha uucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusuaxu
oenumocmu ua 4, 6, 8, 11. Jloxazamenvcmeo npusznaxog oenumocmu. PelieHne NMpakTHUECKHX 3a7ad C
NPUMEHEHUEM MTPU3HAKOB JICTTUMOCTH.

PaznoxeHne yncia Ha NPOCTbIe MHOKUTEIH

[IpocTteie u cocTaBHBIE YUCTa, peutemo Ipamocgena.

PasznoxeHue HaTypallbHOrO 4YHCIA Ha MHOXKHTENHM, pa3joKeHHE Ha MPOCThIe MHOMKHUTEIH.
Konuuecmeo 0enumeneii wucna, anzopumm pasziodxicerHus Yucia Ha npocmvie MHOJICUMENU, OCHOBHAs meopema
apugpmemuxu.

Adredpanyeckne BbIpaKeHHsI

Hcnonb3oBanue OYKB JiJIsi 0003HAYEHUSI UM CENT, BEIYUCICHUE 3HAUCHHS alreOpanyeckoro BEIPaKeHNUS,
NpUMEHEeHHe anreOpanvyecKuX BbIpAKEHHH s  3aluCH  CBOWCTB  apU(PMETHUECKMX JeHCTBUH,
npeoOpa3oBaHre aNreOpPandeCKuX BhIPAKECHUH.



JenuTenn U KpaTHbIe

Jlenutens U ero CBOMCTBA, OONTUH AETUTENh ABYX M Oojee dncesl, HanOONbIIUN OOIMUN JIETUTENb,
B3aMMHO IPOCTHIE YHCIIA, HaXOXAeHHe Hanbompiuero obmero aenutens. KpatHoe u ero cBoiictBa, o0miee
KpaTHOE ABYX U OoJjiee 4ucell, HAMMEHbIIee 00lee KpaTHoe, ciocoObl HaXOKACHUSI HAUMEHBIIIETO O0IIero
KpaTHOTO.

JApobu

OO0bIKHOBEHHbBIE TPOOH

Hons, gacte, npobHOE 4ucio, Apodb. J[poOHOe umcio Kak pesynbraT aeneHus. [IpaBuibHbIE U
HeIpaBWIBHBIC IPOOH, CMEIIaHHAs IPO0h (CMEIIaHHOE YHCIIO).

3anuch HATYpaIbHOIO YKCIa B BUZE APOOH C 3aJaHHBIM 3HAMEHaTeleM, MpeoOpa3oBaHie CMEIaHHON
JIpoOM B HEMPABUJIBHYIO JPOOb U HA00OPOT.

[IpuBenenue npobeii k obmemy 3HameHareno. CpaBHEHHE OOBIKHOBEHHBIX JPOOEH.

CroxeHue 1 BBIYMTaHUE OOBIKHOBEHHBIX ApOOeil. Y MHOXKEHHE U AeJIeHne OOBIKHOBEHHBIX APOOCH.

ApudmeTnyeckue ASHCTBHS CO CMEUIAHHBIMHU IPOOSMHU.

ApudmMernueckne IeHCTBUS ¢ APOOHBIMH YNCITAMH.

Cnocobbl payuoHanu3ayuy 8bIYUCIEHUL U UX NPUMEHEHUe NPU GbINOTHEeHUU OelCmBUl.

Hecsituunbie 1podu

Lenast u npoOHas yacTu AecaTHIHOM Apodu. [IpeobpazoBaHue NeCATUUHBIX qpOoOe B OOBIKHOBEHHBIE.
CpaBHeHHE JeCITHYHBIX npoOeil. CrokeHne W BEIYUTAHHE JNECSITHYHBIX NpoOeil. OKpyTiieHue MeCATHIHBIX
IpoOeil. YMHOXEHHE W JeJICHHUE [eCATHYHBIX apobeil. [lpeobpazoeanue 00bIKHOGEHHBIX Opobell 6
Oecamuunvie Opoou. Koneunvie u beckoneunvle decsamuuinvie Opoou.

OTHolIeHNe ABYX YHCeJI

Macmtad Ha turane m kapre. [Ipomopruu. CBoiicTBa mpomopmwii, MPUMEHEHHE MPOMOPIUN U
OTHOLLUEHUH IIPU PELICHUH 3a/1a4.

Cpeanee apupmMeTniecKoe yuces

Cpennee apudmeTndeckoe aByx uncen. MzobpaxeHne cpeaHero apu(pMeTHnaeckoro JAByX 4rcen Ha
YHUCIOBOW MpsAMOM. PeleHne mpakTHieckux 3ajad ¢ MPUMEHEHHEM CpefHero apudmerudeckoro. Cpedree
apughmemuueckoe HeCKOIbKUX YUCEN.

IIpouenTsl

ITonsarue IIpoUcCHTA. Brruucnenue IMPOUCHTOB OT 4YMUCJIa MU 4YHCJIa 110 HN3BECTHOMY IIPOLICHTY,
BBIPpa’)XCHNUE OTHOUICHHA B IIPOLCHTAX. Pemenne HeCI0XKHBIX IMPaKTHYCCKUX 3a/la4d C IPOUCHTaAMU.

JAuarpammbl

CronbuaTeie W KpYyroBble AuarpaMMbl. V3BnedeHne wHpoOpManu W3 quarpamm. M3obpasiceHue
ouazpamm no Yuci08biM OAHHBIM.

PauuonajbHble Yucaa

[osoxkuUTENBbHBIE H OTPHIIATEIbHBIE YHCIA

N300paxeHne 4yucen Ha YMCIOBOM (KOOpAuHATHOW) mpsiMoi. CpaBHeHuE yucesn. Moaylib 4ucla,
reoOMETpUYCCKasd HHTEpHpETauud MOAYJIA 4YHuCiia. HeﬁCTBHH C IMOJOXHUTCIBHBIMU W OTPULATCIIbHBIMU
yucliaMd. MHOECTBO IENBIX YHCET.

IlonsATHE O palIMOHANBHOM YHCJIe. [lepsuunoe npedcmasiienue 0 MHOMCECHEE PAYUOHALLHBIX YUCEIL.
JelicTBrs ¢ paliMOHAIbHBIMU YHCIaMHU.

PemeHue TekCTOBBIX 32124

EnuHuns1 n3MepeHuii: JIIMHBL, TUTOIMIa 1, 00bEMa, MacChl, BDEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXKITY
CAWHUIIAMU HN3MEPCHUA Ka)KJIOﬁ BEJMYUHBI. 3aBUCHMOCTH MCXKAY BCIMYMHAMU: CKOPOCTb, BpPEM:,
paccTosiHue; IPOU3BOUTEIBHOCTD, BpeMsi, padboTa; IieHa, KOJIMYeCTBO, CTOUMOCTb.

3agaun Ha Bce apruMeTHYIECKHE IeCTBUS

Penrenue TekcToBBIX 33124 apudMeTHIECKHM criocoOoM. Vcrionb30BaHue TabIHII, CXeM, YepTexKeH,
JIpYTUX CPENCTB IIPEACTABIECHNS JaHHBIX [IPU PELICHUN 3a1a4H.

3agaun HA JBUKEHHMeE, pA00Ty M MOKYNKH

Pemenne HecnoXHBIX 337a4 Ha JBIKEHHE B IPOTHUBOIOJIOXKHBIX HAIPABICHUSAX, B OJHOM
HaIpaBJICHHUH, JBIKEHHE IO peKe Mo TEYCHUIO U POTUB TeUeHUs. Pelenne 3a1a4 Ha COBMECTHYIO paboTy.
[Ipumenenue npobeit mpy peneHny 3a1ad.

3agauu HA 9aCTH, T0JIH, MPOIEHTHI

Penrenue 3aa4 Ha HAXOXKJICHUE YaCTH YHCIIA U YUCIIA 110 ero YacTH. Pernrenue 3a1a4d Ha MPOICHTHI U
nosn. IIpumenenne nponopuuii Npy pelieHuy 3a1a4.

Jlornueckue 3agauu

Penrenue HecoXKHBIX JIOTHYECKUX 331a4. Peuienue n02uieckux 3a0ay ¢ noMowvio pagos, maoauy.

OcHoBHBIE MeTObI pellleHUsI TEKCTOBBIX 3a1a4: apuMETUIECKUH, epedop BapHAHTOB.

Harasinnas reomerpust



Qdurypsl B oKkpykammeM mupe. HarnmsgHele mpeactaBieHUsS o QuUrypax Ha IUTOCKOCTH: TpsIMas,
OTPE30K, JIyY, YTOJ, JIOMaHas, MHOTOYTOJBHHK, OKPYXHOCTh, KpYyT. UeThIpexXyroibHUK, MPSIMOYTOIbHUK,
KBagpaT. TpeyroiabHUK, 6udbl mpeyonvHuxos. llpasunvhbvie mHozoyzonvHuky. V300pa’keHHe OCHOBHBIX
TreoOMEeTpUUECKUX (Uryp. B3zaumuoe pacnonodiceHue 08yxX HPIAMbIX, O8YX OKPYICHOCHEl, HPAMOU U
okpysichocmu. [InuHa oTpe3ka, JomMaHoW. EnuwHunel m3mepenus minHbl. [locTpoeHue oTpeska 3alaHHOMN
IuHEL. Buner yrios. I'paxgycHas mepa yrina. Mi3Mepenne 1 mocTpoeHHe YTIIIOB C TIOMOIIBI0 TPaHCIOPTHpA.

[lepumerp muHoTOyrONMBHUKA. [TOHITHE MOMIAAM GUTYPHL; EAMHUIIBI H3MEpeHus miomany. [lnomans
MpsIMOYTONIbHUKA, KBanxpara. llpubmmkeHHoe wu3MepeHne Iiomand ¢uryp Ha Kiet4aroil Oymare.
Pasnosenuxue gueypeoi.

Harnsinaele mpeactaBieHHs O TPOCTPAaHCTBEHHBIX (urypax: KyO, mapasieslenunes, MpHu3Ma,
nupamua, map, chepa, KoHyc, IMAMHAP. M300pakeHHe MPOCTPaHCTBEHHBIX QUTYD. [Ipumepvl ceuenuil.
Mmuoeoepannuxu. Ilpasunsvhsie mrocoepantuxu. llpuMepsl pa3BepTOK MHOTOTPAHHUKOB, IIHJIMHIPA U KOHYCA.

[onsTne o0beMa; equHMLIBI 00beMa. OOBEM MPSIMOYTOJIBHOTO Napauieenumnena, Kyoa.

[lonstne o paBeHctBe ¢uryp. LlenTpanbHas, oceBas W 3epkarbHas cUMMeTpun. W3o0pakeHue
CUMMETPUYHBIX (UTYD.

Pemenne mpakTHYeCKUX 3329 C IPUMEHEHHEM TIPOCTEUIITNX CBOMCTB (QUTYD.

Hcropus maTreMaTHKH

THossnenue yugp, 6yxe, uepoenugos 6 npoyecce cuéma u pacnpedeneHuss npooykmos Ha /pesnem
Bruosrcnem Bocmoxe. Cesasb ¢ Heonumuueckotil pegonioyueii.

Pooicoenue wecmuodecamepuunoii cucmemsl cuucaenus. Ilosignenue decamuunon 3anucu yucer.

Poocoenue u passumue apugpmemuru namypanvrwix yucer. HOK, HOJ[, npocmuie yucaa. Pewemo
Opamocgena.

AJITEBPA
Yucna
PauuonanbHbie ynciaa
MHOeCTBO paroHaIbHBIX ynced. CpaBHEHUE palliOHANIbHBIX yucel. JJeHCTBUS ¢ palluOHaIbHBIMU
yucnamu. [Ipedcmasgnenue payuoHaibHO20 YUCLA 0eCAmu4Hol 0poobio.
HppauunonanbHble ynciaa
IlonsaTne wuppanuoOHANBHOTO uucia. Pacrno3HaBaHWe UppalMOHANbHBIX 4ucel. lIpumepsl

JOKa3aTesqbecTB B anrebpe. HppaumoHanbHOCTB qncna\/i . Ilpumenenne B reomerpuu. CpasHeHue
UppayUoOHAnbHbIX yucen. Muoscecmeo delicmeumenvHblX Yuce.

ToxaecTBeHHbIE Pe00pPa30BaHUA

YucnoBble M OyKBeHHbIE BHIPpAKeHUS

Bripaxkenue ¢ nepeMeHHON. 3HaueHHe BeIpakeHus. [logcTaHOBKa BRIpaKeHUI BMECTO ITEPEMEHHBIX.

Henble BbIpaKeHUs1

Crenens ¢ HaTypaJbHBIM MOKa3aTeneM U e€ cBoricTBa. [IpeoOpazoBaHus BBHIPAKEHHM, COIEpKAIINX
CTETeHH C HaTypaJbHBIM ITOKa3aTeIeM.

OnHowieH, MHorowieH. JleficTBusi ¢ OJHOWIEHAMH M MHOTOYJIEHaMH (CIIOKEHHE, BBIYHMTAHME,
yMHOXeHHEe). DopMynbl COKpalIEHHOTO YMHOXEHHS: Pa3HOCTb KBaJIpaTOB, KBAaApaT CyMMbI M Pa3HOCTH.
PaznoxxeHue MHOTOYJIEHA HAa MHOXXUTENHW: BBIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH, epynnuposxd,
npuMeHeHue @QOpMyn COKpawjéHno2o ymuoxcenus. Keaopammnvii mpéxunen, pasnodcenue Keaopamuozo
MPEXUNIEHa HaA MHOJICUMENU.

Jpo0HO-panoHa/IbHBIE BhIPAKeHUS

Crenenp ¢ mnenbiM mokasareneM. lIpeoOpa3oBanne ApOOHO-THHEWHBIX BBIPAKEHUH: CIIOKEHUE,
YMHOXEHHE, JeTIeHne. Aneedpauyeckas opodu. [Jonycmumvle 3HaYeHUs NEPEMEHHbIX 8 OPOOHO-PAYUOHATILHBIX
svipadicenuax. Coxpawenue aneebpauveckux opobei. Illpusedenue ancebpauueckux Opobeii k obwemy
3Hamenamento. [leucmeus ¢ aneebpaudeckumu Opodamu: cloxceHue, BblYUMaHnue, YMHoNCeHUe, OeleHue,
6036€0eHuUe 8 CeneHb.

Ilpeobpazosanue svipadiceHutl, cOOePICAUUX 3HAK MOOYJIAL.

KBagpaTHble KOpHHU

Apudmernyeckuil KBaJpaTHbId KOopeHb. [IpeoOpazoBaHue BBIPAKEHUH, COJEPKANINX KBaJIPAaTHBIC
KOpHHU: YMHOXKEHHE, JIeJICHNE, BHIHECEHHE MHOXHTEIIS U3-TI0/ 3HaKa KOPHS, GHECEeHUEe MHOMNCUMENs: OO 3HAK
KOPHAL.

YpaBHeHHs M HEPpAaBEHCTBA

PagencrBa

UucnoBoe paBeHCTBO. CBOMCTBA YUCIIOBBIX paBEHCTB. PaBEeHCTBO ¢ MEPEMEHHOM.

YpaBHenust



[lonsiTHe ypaBHEHUS M KOPHA ypaBHEHUs. [Ipedcmasnenue o pasnocunvHocmu ypasnenuu. Ooaracms
onpeodenenus ypasHenus (001acmos 0ONYCMUMbIX 3HAYEHUL NePeMEHHOIL).

JInHeiiHOe ypaBHEeHNeE W ero0 KOPHH

Pemenue nuHelHBIX ypaBHeHMH. Jlumeninoe ypasnenue c napamempom. Konuuecmeo kopHelti
JIUHEH020 ypasHenus. Pewlenue TuHelnvix ypasHeHuu ¢ napamempom.

KBaapaTHoe ypaBHeHHe U €r0 KOPHU

KBagpatueie ypaBHenus. HemonHble KBajgpaTHble ypaBHEHHs. [IUCKpUMUHAHT KBaJApPaTHOTO
ypaBHeHusi. @opmyna KopHEW KBaIpaTHOTO ypaBHEHUS. [eopema Buema. Teopema, obpamuas meopeme
Buema. Pemenne kBapaTHbIX ypaBHEHUH: HCTIOIB30BaHUE (POPMYIIHI I HAXOXKACHUS KOPHEH, epaguyeckuti
MemooO peuwleHus, pasznodcenue Ha MHOJICUmMenl, noobop KopHel ¢ UCHOIb308aHUeM meopemvl Buema.
Konuuwecmeso ropueii k6adpamuozo ypagHeHus 6 3a8UCUMOCIU OM e20 Ouckpumunanma. buxeadpammuwvie
ypasHenus. YpasHenus, c600uMble K TUHEUHbIM U KéaopamHuuiM. Keadopamuvsie ypasnenus c napamempom.

JApoOHo-paniuoHaibLHbIe YPABHEHUSI

Pemenue mpoctednx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuenue OpoOHO-payuOHaIbHbIX YPAGHEHULL.

Memoowl  pewienuss ypagHeHuil: Memoobl PABHOCUIbHLIX NPeodpa308aHuli, Memoo 3aMeHbl
nepemennou, epaghuueckuii memoo. Mcnonvszosarie c60Ucms yHKyuLl npu peueHul ypasHeHull.

Ipocmetiwue uppayuonanvhble ypasHerus 6uoa, \/ f (X) = \/ g (X) .

Ypasnenus euoa x"=a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHUH

YpaBHeHUE ¢ ABYMs NepeMeHHbIMU. JIuHEliHOEe ypaBHEHHE C IBYMsI NEPEMEHHBIMU. [Ipsimas Kax
epaguyeckas unmepnpemayus IUHENHo20 YPAGHEHUs ¢ 08YMS NepeMeHHbIMU.

ITonsTHe cucremsl ypaBHeHU. PelieHne cucTteMsl ypaBHEHU.

MeTopI pemieHus] CHCTEM JIMHEHHBIX YpPaBHEHHU C ABYMS TEPEMEHHBIMU: epaguueckuii memood,
Memoo CodceHUs, METO]] TIOJJICTAaHOBKHU.

Cucmembul TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnoele HepaBeHCTBa. CBOMCTBA YMCIOBBIX HEpaBEeHCTB. IIpoBepka cripaBeIMBOCTH HEPABEHCTB
MIpY 33JJaHHBIX 3HAUEHUSIX TepPEMEHHBIX.

HepasenctBo ¢ mepemennoir. Crporue u HecTporue HepaBeHcTBa. Obnacmv  onpedenenus
HepageHcmea (001acmb 00Ny CMUMBIX 3HAYEHUT NePeMeHHOl).

Pemienue nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue keaopammvix Hepasencmes: UCNONb30GAHUE
ceolicme U 2pagura KeaopamuuHou QYHKYuu, Memoo UHMEPBANos. 3anucb peueHus KeaopamHozo
Hepasencmaa.

Pewenue yenvix u 0pobHO-payuoHanbHbIX HePAGEHCME MEMOOOM UHMEPBAILOB.

CucremMbl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHOW NEPEMEHHOH. PemeHne cructeM HEpaBEeHCTB C OJHON MEPEMEHHOM:
JIMHEHHBIX, Keaopamuuix. V300pakeHue pelIeHHs CUCTEMbl HEPABEHCTB Ha YKCJIOBOM NpsMOM. 3ammch
pelIeHus: CHCTEMbI HEPABEHCTB.

DyHKINH

Iousitne pyHkuun

JlexapToBbl KOOPAMHATBI Ha IIOCKOCTH. DOpPMHpOBAHHE MPEIACTABIEHUN O METApeIMETHOM
MOHATHH «KOOpAMHATB. CriocoOrl 3aganus QyHKUMN: aHaIUTHUECKUi, rpaduueckuii, Tabauunsiil. ['padux
¢ynkuun. [IpuMeps! GyHKIMHA, TOTy4aeMbIX B POLIECCE UCCIEIOBAHUS PA3IUUHBIX PEalIbHBIX MIPOLIECCOB U
pemenns 3aaa4. 3HadeHne QyHKIUM B Touke. CBOWCTBa (YHKIUI: 0ONACTH OINpE/eNieHHs, MHOKECTBO
3HAa4YCHUH, HYIU, MMPOMEXYTKHA 3HAKOIOCTOSHCTBA, YEMHOCMb/HEeYéMHOCMb, TIPOMEKYTKH BO3PACTaHUS U
yObIBaHus, HanOoJbIIee U HauMeHbIIee 3HaueHus. VccnenoBanne GpyHKIuy 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuignocms ¢hynkyuu. Kycouno-3adanmnvie gpynxyuu.

JInneitHasi pyHKIHSA

CaoiicTa 1 rpaduk TMHEHHON QyHKIMHA. YTI0BoH K03 duiment npsmoii. Pacronoxenne rpaduka
TUHEHHON (DYHKIMM B 3aBHCUMOCTH OT €€ YriioBoro koddduimenta u cBoOOAHOro wieHa. Haxoowcoenue
KO2(huyuenmos auHelHol PyHKYuu no 3a0aHHbIM YCIO0GUSIM: NPOXOJCOeHUE NPAMOU Yepe3 08e MOUKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOXOAHCOeHUEe NPAMOU Yepe3 OAHHYI0 MOYKY U NapaIeNbHOt OAHHOU NPAMOI.

Keaapatuunas pynkuus

CpoiicTBa u rpaduk KBaapatuyHoi ¢yHkimu (napadona). [locmpoenue epagura KeadpamuiHou
@yuxyuu no mouxam. HaxoxeHue Hynei KBaapaTHaHOW (QYHKIMHU, MHOMCECMBA 3HAYEHUU, NPOMEINCYMKO8
3HAKONOCMOSAHCMEA, NPOMEICYMKOE MOHOMOHHOCTIL.



OOpaTHast NPONOPHHOHATBHOCTH
k k

CpolictBa pynkuun y =—7y = —. I'unep6ona.
X x

I'pauku gynkyuii. IIpeobpaszosanue cpagura Gynxyuu Y = f(X) 012 nocmpoenus epaghuros
@ynxyuii euoa 'y = af (kx+b)+c.

I'pauru Gynrxyuil y:a+ﬁ, y:ﬁ,y:%/;, y:|x|,
+

IlocsienoBaTEILHOCTH U MPOTPECCUH

UucnoBas mocieAoBaTedbHOCTh. [IpuMepsl YHCIOBBIX —MocienoBaTenpHOCTe. beckoneunsie
MOCIIEI0BATENIbHOCTH. ApudMeTHyecKas mporpeccus u e€ cBoiicTsa. [ eometpudeckas rmporpeccus. Popmyna
obue2o unena u cymmovl N NEPavIX YleHo8 apupmemuyeckoll u eeomempureckol npozpeccuii. Cxoodawasncs
2eo0MempuiecKkas npozpeccusi.

Pemenue TekCTOBBIX 32124

3amaun Ha Bce apuMeTHUECKHUE AeiicTBUS

Pemrenne TeKCTOBBIX 3amad apuMETHIECKAM CIIocoO00M. Vconp30Banme TabIUIl, CXEM, YepTEKeEH,
JPYTUX CPEACTB MPEACTABICHHUS JaHHBIX IPU PEIICHUN 3a/Ia4H.

3agaum Ha qBMKeHME, Pa0OTy M OKYIIKHU

AHanu3 BO3MOXXHBIX CHUTyaIllii B3aMMHOTO pAaCIOJIOKEHUS OOBEKTOB TPU WX JBIDKEHUH,
COOTHOILICHHS 00BEMOB BHIMOHAEMBIX paObOT ITPU COBMECTHOM padoTe.

3agaum HA YACTH, T0JIM, IPOILEHTHI

Pemenwne 3amau Ha HaXOXKIEHUE YaCTH YMCIIA U YHCTIA 110 eT0 JYacTH. Pemenne 3a1a4 Ha MPOLIEHTH U
Jonu. IIpumenenue nponopuuii Ipy pelieHuy 3a1ad.

Jlornueckue 3aga4u

Pemenwne normueckux 3amad. PeuleHue 102uyeckux 3a0ay ¢ nomMowsbro epagos, madbauy.

OcHoBHBIE MeTOAbI pellleHHs] TEKCTOBBIX 3aaa4: apu(MeTHUeCKHid, anredpandeckuil, nepedop
BapUaHTOB. [lepguunvle npedcmagierus o Opyux Memooax peuleHus 3a0ay (ceomempuieckue u epapuyecxue
Memooul).

Cratucruka U Teopust BepOSTHOCTEH

Crarucruka

TabnuuHoe u rpaduyeckoe mpeacTaBIeHHEe JaHHBIX, CTOJI0YAThIE U KPYTOBbIE AUarpaMMsl, TpaduKy,
MpPUMEHEHUE JuarpaMM M TpadUKOB IS ONKCAaHWS 3aBUCHMOCTEH peaJbHBIX BEIMYWH, W3BJICUEHUE
uHQOpPMAIUK U3 TaOIUIl, AuarpaMMm #u TrpadukoB. OnucaTeNbHbIE CTATUCTHYECKHE TTOKA3aTENN YHCIOBBIX
HaOOpoB: cpenHee apudmMeTruecKkoe, Meduana, Hauboblllee U HaUMEHbIIIee 3HAYCHUS. Mepbl pacceHBaHUSL:
pasMax, oucnepcus u CmaHoapmHuoe OmKIoOHeHue.

CrnyyaitHas I3MEHUYNBOCTb. MI3MEHUNBOCTH pH U3MEPEHUX. Pewarowue npaguida. 3aKoHoMepHOCHU
8 UBMEHYUBLIX BETUUUHAX .

Cay4aiinbie coObITHS

CrnyyaifHple ONBITHI (3KCTIEPUMEHTHI), dJIEMEHTapHbBIE CIy4aiHble cOObITHS (McX0/bl). BeposTHOCTH
aeMeHTapHbIX cOObITHH. COOBITHS B CIIyYaiHBIX IKCIIEPUMEHTAX M OJArompHsTCTBYIONINE dJIEMEHTapHbIE
coObITHs. BeposTHOCTH ciydaliHBIX cOOBITHI. OTBITHI ¢ PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMUA COOBITHAMH.
Kraccuueckne BEpOSTHOCTHBIE OIBITHI C MCIOJIB30BAaHHEM MOHET, KyOWKOB. [Ipedcmasnenue cobvimuii ¢
nomowpio ouazpamm uaepa. Ilpomueononodcuvie cobvimus, ob0veouHeHue u nepeceyenue COOLIMUIL.
Ilpasuno cnoxcenus sepossimuocmeii. Cuyyaiinviil evibop. Ilpedcmaesnenue 3xcnepumenma 6 euoe oepesda.
Heszasucumvie codvimus. Ymnooicenue eeposimuocmeti Hesasucumvlx codovimuti. IlocredosamenvHule
Hezasucumoie ucnvimanus. llpeacraBneHne o HE3aBUCUMBIX COOBITHSX B JKU3HU.

dnemenmpl KOMOUHAMOPUKU

IIpasuno ymnoorcenus, nepecmanosxu, pakmopuan yucia. Covemanus u yucno covemanuii. Popmyna
yucna covemanuil. Tpeyeonvuux Ilackans. Onvimol ¢ 6OABUUM YUCTIOM PABHOBOZMONCHBIX INEMEHMAPHBIX
cobvimuil. Bviuucnenue eepossmuocmeti 8 ONbIMAX ¢ NPUMEHEHUEM KOMOUHamopuvlx gopmyn. Ucnvimanus
bepuynnu. Yenex u neyoaua. Beposamnocmu cobvimuii 6 cepuu ucnvimanuii bepuyinu.

Cnyuaiinsle éenuuunsl

3HakomMcmeo co cayuauHbiMu eTUNUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHbIX CJIVYAUHBIX 8ETUYUUH.
Pacnpeoenenue eepoamnocmei. Mamemamuueckoe oxcuoanue. Ceoticmea Mamemamuiecko2o 0HCUOAHUSL.
Tlonuamue o 3axoue Ooavwiux yucen. Hsmepenue eeposmuocmei. llpumenenue 3aKona OOnbWUX yUcen 8
COYUONO2ULU, CMPAXOBAHUU, 8 30PABOOXPAHeHUl, obecneyeHuu Oe30NACHOCMU HACENeHUS 8 YPe38bIYAHbIX
CUMYAYUAX.

I'EOMETPUsA

I'eomeTrpnueckue Gpurypsi



@Ourypsl B reOMeTPHH H B OKPY’Kal0LeM MUpe

I'eomerpuyeckas ¢purypa. PopMupoBaHUe IPEICTABICHUI O METAIIPEAMETHOM IOHATHU «PHUTYpay.

Touxka, TUHUS, OTPE3OK, NpsAMasi, Ty, JJOMaHas, IIOCKOCTb, YToJl, OUCCEKTpHCca yriia U e€ CBOICTBA,
BUJIBI YTJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBast cuMMeTpus reomeTpuueckux Guryp. LleHTpanibHas cuMMETpHs FeOMETPUIECKUX (PUryp.

MHOroyrojibHuKu

MHOTroyronbHHK, €ro 3J€MEHTBhl U €ro cBoiicTBa. Pacnmo3sHaBaHMe HEKOTOPBIX MHOTOYTOJBHUKOB.
Buinyknvie u negvinyxivie MHo2oy2onvHuku. IIpaBuiIbHBIE MHOTOYTOJIBHUKH.

Tpeyronpauku. Beicota, Mennana, OuccekTpurca, CpeIHsAs JTUHUS TpeyroidbHuKa. PaBHOOEIpEHHBII
TPEYTOIbHUK, €0 CBOWCTBA U MPU3HAKU. PaBHOCTOPOHHUH TpeyroapHUK. [IpAMOYTronbHbI, OCTPOYTOJNBHBIMN,
TYNOYTOJBHBIA TPEYTOJNIbHUKU. BHemHue yriel TpeyronbHuKa. HepaBeHCTBO TpeyronbHUKaA.

Yerpipéxyronpauku.  IlapamienorpamMm,  pom0,  OpsIMOYrOJbHUK,  KBajpaT,  Tpamemus,
paBHOOeapeHHas Tpanenus. CBoicTBa M MPU3HAKY MapajuiesiorpaMmma, pom0a, MpaMOyroJibHUKA, KBajpaTa.

OKpy:KHOCTB, KPYT

OKpy’>XKHOCTb, KPYI, UX 3JIEMEHTHl M CBOMCTBA; LIEHTPAJIbHBIC U BIIMCAaHHBIEC yribl. KacarenbHas u
cexywas K OKPY)XHOCTH, uX ceouicmea. BrucaHHple M ONHCAHHBIE OKPYXHOCTU JUISI TPEYrOJbHUKOB,
YemvIPEXY201bHUKOS, NPAGUNILHBIX MHO20Y20/IbHUKOS.

I'eomeTpnueckue Gpurypsl B npocTpaHcTBe (00bEMHBIE TeJIA)

Mnoeozpannuk u e2o snemenmol. Hazganus MHO202pAHHUKOS C PA3HBIM HOLOHCEHUEM U KOIUUECTEOM
epanet. llepBuuHble MpEACTaBICHUS O MHUpaMuze, NMapajelenuiiene, npusMe, cepe, mape, MUIHHIPE,
KOHYC€, HX 3JIEMEHTAax U MPOCTEUIINX CBOMCTBAX.

OTHomeHust

PagencrBo ¢uryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKu paBeHCTBa TPEYTOJIbHUKOB.

IMapajuieJbHOCTD NPSIMBIX

[Ipu3Haku w CBOWCTBAa MapaJUIENBbHBIX NPAMBIX. Akcuoma napainenvhocmu Esexmuoa. Teopema
Daneca.

IlepnenauKyJsipHble NpsIMbIe

[Ipsimoit yroa. Ilepnennukymnsp k npsamoi. Haknonnas, npoekuust. CepeIMHHBINA NEPIEHIUKYISP K
otpesky. Ceolicmea u npusHaKu nepnerouUKyIAPHOCMU.

Iloooobue

Iponopyuonanvusie ompesku, nodobue gueyp. Illooodonsie mpeyeonvruxu. lpusnaku nodobus.

B3anmHoe pacnoJioxkeHue IPSIMON 1 OKPYKHOCTH, 08YX OKPYICHOCHIELL.

H3mepeHust U BIYUCIEHAS

Beauvunbl

[lonsitne Benmuusbl. [nuHa. W3mepenue mnmuel. Enunuiel n3mepenus: anusel. Bennuwna yria.
I'panycnas mepa yria.

[onsiTre 0 MIOMIAAM TUIOCKOW (UTYpHI U €€ cBoMcTBaX. M3aMepenue mioriaaeii. EnuHuiisl usmepeHus
TUTOILA/IH.

[pencrasnenue 06 00bEMe U ero cBoiicTBax. M3amepenue o0béma. EqunuIbl namMmeperust 00bEMOB.

H3mepeHust U BIYUCIEHAS

WHCTpyMEHTHI A7l U3MEPEHUH U TOCTPOSHNUI; M3MEPEHUE U BBIYHCIICHUE YIJIOB, JAJIHH (paccTOSHUM),
wiomaneid. TpuroHomerpuueckue (GYHKUMM OCTPOrO yIjla B NPSIMOYTOJNBHOM  TPEYTOJIbHHUKE
Tpuconomempuueckue pynxyuu mynozo yeia. BelaucaeHne 3J1€MEHTOB TPEYTOJILHIKOB C HCIOJIb30BaHUEM
TPUTOHOMETPUYIECKUX COOTHOIIEHHH. DOPMYITBI TIIOMIAIN TPEYTOIbHUKA, TTapajielorpaMMa | €r0 YaCTHBIX
BUIOB, (JOPMYJIBI JUIMHBI OKPYXKHOCTH U TuIomaau kpyra. CpaBHeHHE W BhIYHCICHUE Tuiomaneil. Teopema
Iudaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinust

Paccrosinue mexay Toukamu. PacctosiHue OT TOUKH 110 npssMoid. Paccmosnue meacdy ueypamu.

I'eomeTpnueckue mocTpoeHUst

I'eomerpuyeckre MOCTPOSHHS ISl HIUTIOCTPAIMH CBOWCTB F€OMETPHUYECKHX (PUTYD.

WHCcTpyMeHTSHI U1 OCTPOEHUN: IUPKYJIb, TUHENKA, YTONBHUK. [Ipocmeiiuue nocmpoenus yupkyiem
U TUHEUKOU: ROCMPOeHUe BUCCEKMPUCDHL Yella, NePREHOUKYIAPA K NPAMOI, Yeld, PAGHO20 OAHHOMY,

Ilocmpoenue mpey201bHUKO8 RO MPEM CIMOPOHAM, O8YM CIMOPOHAM U Y2y MENCOY HUMU, CMOPOHE U
08YM NPpUNEAHCAWUM K Hell YeTLaM.

Henenue ompesxa ¢ 0aHHOM OMHOWEHUU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3zoBanust



[lonstne mnpeoOpazoBanusa. IIpernctaBieHne O MeTampeAMETHOM IOHITHH «IPEOOpa3OBaHUEY.
Ilooobue.

ABuxenust

OceBast ¥ LICHTPANbHAS CHMMETPHSL, HOGOPOM U NApailebHblll nepenoc. Komounayuu dsudicenuii Ha
HIOCKOCIMU U UX CEOUICEA.

BexTopbl M KOOPAMHATHI HA MVIOCKOCTH

BekTops!

IlonsTHe BekTOpa, ACWCTBHS HAJ BEKTOPAMH, HCIIOJIB30BAHHWE BEKTOPOB B (U3MKE, pasziodiceHue
6EKMOpa HA COCMABNAIOWUE, CKAISPHOE NPoUssedeHue.

Koopannatel

OCHOBHBIE IOHSITHS, KOOPOUHATNBL BEKTNOPA, PACCMOsHUE Medncdy moukamu. Koopounamsl cepeduHul
ompeska. Ypaeuenus guayp.

Ipumenenue 6exmopog u KOOpOUHAm 05l peuletus NPOCMeNUUX 2e0MempUYecKux 3a0ay.

Hcropus maTreMaTHKH

Bosnuxnosenue mamemamuxu kax mayku, smanel eé passumus. OcrnosHble paszoensbl MamemMamuxi.
Buidaiowuecsa mamemamuku u ux 6K1a0 6 pazeumue HayKu.

becroneunocms mmooicecmeéa npocmuix uucen. Hucaia u onunvl ompeskos. Payuonanvhvie uucna.
Ilompebnocmu 6 uppayuonanvuwix yuciax. Lllxona [ugacopa

3apoowcoenue aneebpvl 6 nedpax apupmemuru. An-Xopesmu. Pooswxcoenue OYK8eHHOU CUMBOTUKU.
Il @epma, ®@. Buem, P. [lexapm. Hcmopusi éonpoca 0 Haxodcoenuu @opmyn KopHel aneeOpauieckux
ypasHenuil cmenenetl, boavuiux wemoipéx. H. Tapmanwvs, [oc. Kapoano, HX. Abenv, 3.Tanya.

Tosgnenue memooa KoOpoOUHam, NO36ONAIOUE20 NEPEGOOUMb 2eoMempuiecKue 00bEeKmol HA A3bIK
aneeopwl. Iloasnenue epaguroe ghynxyuii. P. /lexapm, I1. @epma. [lpumepsl paznuunsix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iuzanckozo (@ubonauuu) o kponukax, wucia @ubonauyu. 3adaua o wWaxmamuou
docke. Cx00UMOCMb 2e0MempULecKol nPOZPeccull.

Hcmoku meopuu eeposmuocmeti. cmpaxosoe oeno, azapmuvie uepwl. I1. Depma, Bb.Ilackanw, A.
bepnynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. [lughacop u e2o wrona. @anec, Apxumeo. Ilnamon u Apucmomens.
Hocmpoenue npasunvhvix muozoyeonvHuxos. ITpuccexyus yena. Keadopamypa xpyea. Yoseoenue «kyba.
Hcmopus uucna n. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Dinep, H U.Jlobauesckuii. Ucmopus namozo
nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCNU OKPYHCAIOUWE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax ysnwamu Aumaxcazop, dpamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosnusi om 3emau 0o Jlynuwt u Connya. Hzmepenue paccmosinus om 3emau 0o
Mapca.

Ponv poccuiickux yuénvix 6 paseumuu mamemamuxu. J1.Jiinep. H U .Jlobauescxui, I1.J1. Yebvrues, C.
Kosanesckas, A.H.Konmoeopos.

Mamemamuxka 6 passumuu Poccuu: Ilemp |, wixona mamemamuyeckux u HA8U2AYKUX HAYK, pA38UmMue
poccutickozo ¢roma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B. Kenovlu.

3.TemaTn4ueckoe NJIAHNPOBAHUE

B 5-6 xmaccax msydaetcs mpeaMer «Marematukay (MHTETPUPOBAHHBIA MpeAMeET), B 7-9 kimaccax
napaieNbHO U3Y4aloTcs MpeMeThl «Anredpa» u «I eoMeTpusi».

MaremaTuka
Ne n/mm Tema Koanuecrso
JacoB

5 kuaace
1 HaTtypanbHble 4nicna U IKajbl 15
2 CrnoxeHue ¥ BBIYUTAHUE HATyPAJIbHBIX YHCET 21
3 YMHOXKEHUE U AeJICHUE HATypPaIbHBIX YUCEl 27
4 IInomanu 1 00bEMBI 12
5 OOBIKHOBEHHBIC IpOOH 23
6 Hecsitnunble 1podu. Cio)keHHe ¥ BEIYUTaHNE JECITHYHBIX JIpo0eit 13
7 YMHOXEHHE U JICTICHHUE JCCITUIHBIX Tpo0ei 26
8 WHCTpyMEHTHI s BRIYMCIICHUH U M3MEPEHU 17
9 IToBTOpEHUE M CUCTEMATH3AIUS MaTepraia 16
UTOI'O 170

6 xaacc




1 JemumocTs uncen 18
2 CroxeHre ¥ BBIYMTaHUE ApO0ei ¢ pa3sHBIMH 3HAMEHATEJISIMH 20
3 YMHOKEHUE U JIeJieHHe OOBIKHOBEHHBIX Apo0ei 28
4 OTHOIICHHS U IPOIOPLIMH 18
5 [TotokHUTENbHBIC M OTPHUIIATEIBHBIC YHCIIA 11
6 Cno)KeHUE U BEIYUTAHKE MOJIOKUTEIILHBIX U OTPUIATEILHBIX YHCEIT 11
7 YMHOKEHHUE U ICTICHUE MOJT0KHUTEIBHBIX U OTPUIIATEIBHBIX YHCEI 13
8 Pemienue ypaBHeHHI 15
9 KoopauHath! Ha IIOCKOCTH. 12
10 IToBTOpenue. Pemrenue 3amay 18
HUTOI'O 170
Bapmuanr 2
5 KJacc
1 Jlnann 9
2 HatypansHble gncna 12
3 Jle#icTBUS ¢ HATYpAIbHBIMH YHCIAMHU 21
4 Hcnonb30BaHue CBOWCTB JEWCTBHI NPU BHIYHCICHUIX 11
S YTIJIBl 1 MHOIOYT'OJIbHUKH 9
6 JIeTMMOCTD Yncen 16
7 TpeyronbHUKU U YETHIPEXYTOIbHUKH 10
8 | Jlpobu 19
9 JleWicTBusI ¢ IpOOSIMU 35
10 MHOrorpaHHUKH 11
11 Tabmuie! U TMarpaMmbl 9
12 IToBTOpEHME M UTOTOBBIH KOHTPOJIh 5
HUTOT'O 170
6 KJacc
1 JIpoOu ¥ IPOIICHTHI 20
2 [Ipsimble HA IIOCKOCTH U B TPOCTPAHCTBE 7
3 JlecsiTudnbie ApooH 9
4 JIeWCTBHSI ¢ ECSITHUHBIME TPOOSIMU 27
5 OKpY)KHOCTh 9
6 OTHOIIIEHUS ¥ TIPOLICHTHI 17
7 Bripaxkenusi. Dopmyssl. YpaBHEHUs 15
8 . CummeTpust 8
9 Lensle uncaa 13
10 ParmonanbHbIe ynciIa 17
11 MHOroyrojabHUKY U MHOTOTPAaHHUKHU 9
12 | MuoxecrBa. KomGunaTopuka 8
13 | UtoroBoe moBTOpEHNUE 12
UTOT'O 170
AJITEBPA
Ne n/mm Tema KoanyecTBo yacoB
7 kaacc
1 BrIpaskeHus, TOXKIECTBA, ypaBHEHHUS 26
2 OyHKIHN 14
3 Cremnenb ¢ HaTypadbHBIM ITOKa3aTeIeM 16
4 MHOro4JIeHbI 20
5 @opMyIIBl COKPAIIEHHOTO YMHOXKEHHS 21
6 CucremMbl TMHEWHBIX YpaBHEHUH 20
7 IToBTOpEHUE 9
HUTOI'O 136

8 kaacce




1 PanmonanbsHbIe 1poOH 29
2 KpanparHbie KOpHH 19
3 KBanpatHbie ypaBHEHUS 28
4 HepaBeHncta 23
5 CreneHs ¢ LeNbIM NOKa3aTeneM. JJIeMEHThl CTATUCTUKU 15
6 [ToBTOpEeHME 19
NTOI'O 136
9 kJacc
1 KBagpatnunast pyHkuus 28
2 YpaBHEHUs U HEPABEHCTBA C OJIHOM IEPEMEHHOM 20
3 YpaBHEHHS U HEPABEHCTBA C IBYMSI IIEPEMEHHBIMU 20
4 Apudmerrueckas ¥ reOMETpUIECKas IPOrpecCuu 20
5 OJ1eMeHThl KOMOWHATOPHUKH M TCOPHH BEPOSTHOCTEH 16
6 [ToBTOpEeHME 32
HUTOTI'O 136
I'EOMETPUSA
Ne n/mm Tema KoanyecrBo yacoB
7 kaace
1 OcHOBHBIE CBOMCTBAa MPOCTEHIINX TE€OMETPHUUECKUX 14
duryp
2 CMexHBIE 1 BEpTUKAIBHEIE YTIIBI 8
3 [Ipu3HaKu paBeHCTBA TPEYTOIHHUKOB 14
4 CyMMa yTJI0B TpeyrolbHHUKA 15
5 ['eomeTpuyeckre MocTpOeHus 14
6 [ToBTOpEeHME 6
HUTOI'O 68
8 kJace
1 UYeThIpexyroabHUKH 21
2 Teopewma [Tudaropa 17
3 JlexapTOBBI KOOPAMHATHI Ha TUIOCKOCTH 13
4 JBmwxenue 9
5 BexTopsl 8
HUTOT'O 68
9 kJacc
1 [lonobue duryp 14
2 Pemenne TpeyroibHUKOB 9
3 MHOTOyTOJIbHUKH 15
4 [Mnomaau Guryp 17
5 ONEMEHTBI CTEPEOMETPUN 7
6 HroroBoe noBTOpeHne 6
UTOTI'O 68
Bapuanrt 2
7 KJyIace
1 HavanpHble reomeTpuiecKre CBEACHUS 11
2 TpeyronbHUKH 18
3 [MapannensHble MpsIMbIE 13
4 CooTHomeHUsI ~ MEXAY  CTOPOHAMH H  yIJaMH 20
TPEYroJbHUKa
5 Hrtorosoe noBTopeHue 6
HUTOTI'O 68
8 kJacc
1 BBo1HOE MOBTOpEHHE 2
2 YeThIpexyroabHUKH 14
3 [Tnomaau 14




4 [TogoGHBIE TPEYTOTBHUKH 19
5 OKpPY>KHOCTh 13
6 IToBTOpEHME 6
UTOT'O 68
9 kJyIace
1 ITosTOpEHue 2
2 BekTopsl 1 METOI KOOPAMHAT 21
3 CoOTHOIICHUsI ~ MEXKAY  CTOPOHAMH M yIJIAaMH 12
TPEYroJIbHUKA
4 JUIMHa OKpY’>KHOCTH M IJIOUIab Kpyra 11
5 JBmxenus 8
6 HavanbHbIe CBEJICHUS U3 CTEPEOMETPUHI 7
7 [ToBTOpEHME 7
UTOT'O 68




