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1. IInanupyemuwie pezyremamut océoenus OO 000

1.1. JImyHOCTHBIE pe3yabTaThbl OCBOCHHUS MPEJICTABIICHBI B COOTBETCTBUU C IPYNION JIMYHOCTHBIX
PEe3yAbTATOB M PACKPBIBAIOT U JIETATU3UPYIOT OCHOBHBIE HAIIPABICHHOCTH 3TUX pe3yabTaToB. OeHKa
JOCTHDKCHHS 3TOW TPYIIIBI TUIAHUPYEMBIX PE3YJIbTATOB BEIETCS B XOJ€ IMPOIEAYD, MOMYCKAIOIINX
MIPEIOCTABIICHUE U UCITOJIb30BAHUE UCKITIOYUTEILHO HEeTIePCOHU(DUIIMPOBAHHON HHPOPMAITHH.

1. Poccwuiickas rpakaaHcKas HICHTUYHOCTh (MMaTpUOTH3M, YBakeHHEe K OTEeUecTBY, K MPOIUIOMY U
HACTOSIIIIEMY MHOTOHAIIMOHAILHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH M JIOJIra TEpenl
Ponunoii, mnenTudukamus cebs B KauecTBe TpakaaHWHa Poccuu, CyObEKTHBHAs 3HAYUMOCTH
WCIIOJIB30BaHUS PYCCKOTO SI3bIKA U SI3BIKOB HApoA0B Poccuu, oco3HaHue U OIIYIICHUE JTUYHOCTHOMN
COMPUYACTHOCTH Cyab0Oe poccuiickoro Hapoja). Oco3HaHWEe dTHUYECKON MPUHAIJIC)KHOCTH, 3HAHHE
HCTOPHH, SI3bIKA, KYJIbTYpPhl CBOETO HApoJa, CBOETO Kpas, OCHOB KYJIbTYPHOT'O HAacCJEAHs HapoOI0B
Poccuu n yenmoBeyecTBa (MASHTUYHOCTH YEJIOBEKA C POCCHICKON MHOTOHAIIMOHAIBLHON KYJIBTYpOH,
COMPUYACTHOCTh MCTOPUU HAPOJOB M TOCYNAPCTB, HAXOJUBIIMXCA HAa TEPPUTOPUH COBPEMEHHOMU
Poccun); wHTEpHOpH3anKs TYMaHUCTUYECKHUX, JEMOKPATHMUYECKMX W TPAJUIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCHICKOro obmiecTBa. OCO3HAHHOE, YBAKUTEIBHOE M JTOOpOKEIaTeIhHOES
OTHOIIIEHHWE K MCTOPHUH, KYJIbTYPE, PEIUTHH, TPATUILUIM, SI3bIKaM, IIEHHOCTSAM HaponoB Poccum u
HapoJI0B MUpA.

2. ['oTOBHOCTH M CIIOCOOHOCTH OOYYAIOIIMXCSI K CAMOPA3BUTHIO U CaMOOOpPA30BaHUIO HA OCHOBE
MOTHBAIIMK K OOYYEHHIO W II03HAHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBHIOOpY H
MIOCTPOCHUIO JalIbHEHIIIeH HHANBUAYAIbHON TPAeKTOpUHU 00pa30BaHus Ha Oa3e OPUEHTUPOBKHU B MUPE
npodeccuii U TMPOPECCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOHYHMBBIX IO3HABATEIIBHBIX
HWHTEPECOB.

3. Pa3zBuTOC MOpaTbHOE CO3HAHKWE U KOMIIETCHTHOCTh B PEIICHUH MOPAJIbHBIX MPOOJIEM HAa OCHOBE
JUYHOCTHOTO BbIOOpa, (OpMHUpOBaHHE HPABCTBEHHBIX UYYBCTB U HPABCTBEHHOI'O IIOBENICHUS,
OCO3HAaHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM IIOCTyNKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIHUMOCTb, YBAKUTEIHHOE OTHOIIEHHE K
PEIUTHO3HBIM YYBCTBAM, B3IJISiaM JIIOJEH WM UX OTCYTCTBHIO; 3HAHHWE OCHOBHBIX HOPM MOpaJIH,
HPABCTBEHHBIX, JIYXOBHBIX HJCANIOB, XPAHUMBIX B KYyJIbTYpHBIX TpPaauIUsAX HaponoB Poccuu,
TOTOBHOCTh Ha HMX OCHOBE K CO3HATEIIbHOMY CAaMOOTPAHMYEHHUIO B TOCTYIKax, IOBEICHUH,
pPacTOYHUTEIILHOM TOTPEOUTENBCTBE; CHOPMHUPOBAHHOCTh IIPEACTABICHHA 00 OCHOBaX CBETCKOM
STUKH, KYJAbTYPbl TPAJUWIMOHHBIX PEIUTHA, UX POJIU B Pa3BUTUM KYyJIbTypbl U uctopuu Poccum u
YelOBEYeCTBAa, B CTAHOBJICHMHM TPa)XJaHCKOTO OOIIECTBA W POCCHIMCKONW TOCYIapCTBEHHOCTH;
MMOHMMAaHWE 3HAY€HUs HPABCTBEHHOCTH, BEPHI U PEIIUTUU B JKU3HU UYEJIOBEKa, CEMbU M OOIIECTBA).
CdopmupoBaHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYEHUIO; YBAKHUTEIHLHOTO OTHOIIECHUS K TPYIY,
HaJU4He OIbITAa Y4YacTHs B COIMAIBHO 3HAYMMOM Tpynae. Oco3HaHHE 3HAYCHUS CEMbU B JKU3HHU
4yelnoBeKka W OOIIeCTBa, MPHUHITHE IICHHOCTH CEMEHHOW KH3HU, YBaXHUTEIbHOE U 3a00TJIMBOE
OTHOIIICHHE K YJICHAM CBOSH CEMBbH.

4. CchopMHpPOBaHHOCTH LIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOIIECTBEHHOM MPAKTUKH, YUYUTHIBAIOIIETO COIHAIBLHOE, KyIbTypHOE, S3BIKOBOE,
JTyXOBHOE MHOT'000pa3re COBPEMEHHOTO MHpA.

5. Oco3HaHHOE, YBWKUTENbHOE U J0OpOKENaTeNIbHOE OTHOIIEHHE K APYroMy 4YelOBEKY, €ro
MHEHHMIO, MHPOBO33PEHUIO, KYIbType, S3BIKY, BEpe, TPaXTAHCKOW TMO3UIMH. [ OTOBHOCTH U
CIIOCOOHOCTh BECTHM JUANOr C JAPYTMMH JIIOJbMHU M JOCTHUTaTh B HEM B3aHMMOIOHUMAHHUS
(unenTudukanys ceds Kak MOJHOMPABHOTO CyObeKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHUPOBAHUIO
oOpa3a mapTHepa MO IUANOry, TOTOBHOCTh K KOHCTPYMPOBAHHIO OOpa3a JOMyCTUMBIX CHOCOOOB
JTMajiora, TOTOBHOCTh K KOHCTPYHUPOBAHHIO MPOIlecca JUAIora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB,
MPOLIEYP, TOTOBHOCTh U CITIOCOOHOCTH K BEJICHHIO TIEPETOBOPOB).

6. OCBOEGHHOCTH COITMAIBHBIX HOPM, TPABUJ TOBEICHUS, POJCH M (OPM COIMAITBLHOW JKH3HH B
rpynmnax u coodmiecTBax. Yuyactue B camoympasieHuu [1Ikonbl u o0mecTBeHHOW KU3HH B TIpejeniax
BO3PACTHBIX KOMIIETCHIIMM C Y4YETOM pPETHMOHAJIBHBIX, OJTHOKYJIBTYPHBIX, COIIHAIBHBIX U
AKOHOMHYECKUX ocoOeHHOocTel ((popMUpOBaHHE TOTOBHOCTH K YYaCTHUIO B MPOIIECCE YIOPSIOUCHHUS
COIIMAIBHBIX CBS3€H MW OTHOIIEHWH, B KOTOpPHIE BKIIOYEHBI W KOTOpBIE (HOPMUPYIOT camu
oOyuaromiyecs ; BKIFOYCHHOCTh B HEMOCPEICTBEHHOE TPAKIAHCKOE YUacTHE, TOTOBHOCTh YUaCTBOBATh
B OJKHU3HEACATENIHHOCTH  TOJIPOCTKOBOTO  OOIIECTBEHHOTO  OOBEAWMHEHHS,  MPOJYKTHBHO
B3aMMO/ICHCTBYIOIIETO C COIMALHON CPeloi U CONMATbHBIMA UHCTHTYTaMH; UACHTH(HUKAIHS ceOsl B



KadyecTBe CyOBEKTa COIMAIbHBIX MpPeoOpa3oBaHUl, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpFaHH3aTOpCKOﬁ JACATCIIbHOCTH, I/IHTCpI/IOpI/BaI_[I/ISI I_ICHHOCTGI\/'I CO3UIATCIbHOTO OTHOIICHHUA K
OKpY>Kalollel NEeMCTBUTEIBHOCTH, IIEHHOCTEW COLMAIbHOIO TBOPYECTBA, IIEHHOCTH MPOJYKTHBHOMN
OpFaHI/I3aI_II/II/I COBMCCTHOﬁ ACATCIIbHOCTH, caMopeannsauHH B prHHe nu opraHH3au1/H/1, IHEHHOCTHU
«IPYTroroy» Kak paBHOIIPABHOTO MapTHEPa, GopMUpOBaHUE KOMIETCHIINN aHATN3a, TPOSKTUPOBAHHUS,
OpraHu3aIyM ACATEIHbHOCTH, pe(IeKCMU N3MEHEHUH, CITOCOO0B B3aMMOBBITOJTHOTO COTPYJIHHUYECTBA,
Croco00B peanu3anuy COOCTBEHHOTO JTUACPCKOTO TOTEHIUAIA).

7. ChopMHUpPOBAHHOCTh IIEHHOCTH 3J0POBOTO M 0€30IacHOTO 00pa3a >KW3HHW; MHTEPUOPH3AIUS
MpaBUJI MHAUBUAYAILHOTO M KOJJIEKTUBHOTO O€30I1aCHOTO MOBEACHUS B YPE3BBIUAHHBIX CUTYAIUsX,
YIPOKAIOIINX KU3HU U 3I0POBBIO JII0JIH, IPABWII TOBEACHUS HA TPAHCIIOPTE U HA IOpOrax.

8. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHHUS 4Yepe3 OCBOCHHE XYIO0’KECTBEHHOTO HACJeIUs HapOJOB
Poccum m Mupa, TBOPYECKOH IEATEIBHOCTH AICTETUYECKOTO XapakTepa (CIOCOOHOCTh MOHUMATh
XyJIO)KECTBEHHBIC  TPOU3BEACHHUS,  OTpPAXKAlOlIWe  pa3Hble  ATHOKYJIBTYPHBIE  TPAIUIINU,
c(OPMHPOBAHHOCTH OCHOB XYJOXXECTBEHHOW KYJIbTYphl OOYyYarOMMXCs KaK YacTH HUX o0Omei
JyXOBHOHM KYJBTYpPBI, KaK 0CO0O0T0 crocoda MO3HAHMS JKU3HU U CPEACTBA OpPTaHM3allid OOIIEHUS;
ACTETHUYECKOE, OSMOIMOHAIBHO-IICHHOCTHOE BHJEHUE OKPYKAIOIMIETO MHpa; CIIOCOOHOCTh K
AMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHMIO MHUPa, CAMOBBIPKCHHUIO M OPUCHTAIIMH B XYI0KECTBEHHOM
158 HpaBCTBeHHOM HpOCTpaHCTBe Ky.IH)TypBI; yBa)KeHI/IC K I/ICTOpI/II/I KYJII)TypI)I CBOCTO OTC‘IGCTBa,
BBIDQKCHHOM B TOM 4YHCIIC B IIOHMMAaHHHM KpacOThl YeEJIOBEKa; IOTPEOHOCTh B OOIICHUU C
Xy,IlO)KGCTBeHHI)IMI/I HpOI/ISBGZIeHI/ISIMI/I, C(i)OpMI/IpOBaHHOCTB AKTUBHOT'O OTHOIIICHHUA K TpaIII/IHI/ISIM
XYIO0KECTBEHHOU KYJIbTYPhl KaK CMBICIIOBOM, SCTETHUECKON U TUYHOCTHO-3HAYHUMOMN [IEHHOCTH).

9. CdopMUPOBAHHOCTH OCHOB 3KOJOTHYECKOW KYIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  JKOJIOTUYECKOTO  MBIIUICHUS, HaJM4he OIbITa HSKOJOTMYECKH OpPUEHTUPOBAHHOM
pedIIEKCUBHO-OIICHOYHONW M TPAKTHYECKOH JCATEILHOCTH B KU3HEHHBIX CHUTYalHsX (TOTOBHOCTH K
UCCIIEIOBAaHUIO TMPUPOAbI, K 3aHATHUSAM CEIbCKOXO3SIMCTBEHHBIM TPYJIOM, K XYJI0>KECTBEHHO-
3CT€TI/I'~I€CKOMy 0Tpa>1<eHmo HpHpOI[BI, K 3aHATUAM TypI/IBMOM, B TOM 4YHUCIIC BKOTypI/IBMOM, K
OCYIIIECTBICHUIO TPUPOIOOXPAHHOMN JAEATEILHOCTH).

1.2. MeTtanpeaMeTHble Pe3yJbTaThl IPEICTABICHBl B COOTBETCTBUHM ¢ mnoxarpynmamu Y'Y/l
PacKpbIBaIOT U AETAIU3UPYIOT OCHOBHBIE HAIIPABICHHOCTH METANPEAMETHBIX PE3YyIbTaTOB.

MeTtanpeaMeTHbIe pe3yIbTaThl BKIOYAIOT OCBOCHHBIE 00YUYAIOIIMMKCS MEKITPEIMETHBIE TOHITHS U
VYV ]I (perynsTUBHbIE, T0O3HABATEIbHBIE, KOMMYHUKATHBHBIE).

Me:xnpeaMeTHbIE TOHTHS

YcnoBueM GopMUPOBaHUS MEKITPEIMETHBIX MOHATUH, TAKUX, KaK CUCTEMA, (aKT, 3aKOHOMEPHOCTb,
(eHoMeH, aHanM3, CHHTEe3 SBISETCS OBJaJeHHE OOYYaloUMMHCS OCHOBAaMH YMTATENbCKOM
KOMIIETEHIINHM, MpPUOOpEeTEeHNEe HAaBBIKOB paboThl ¢ MHpOpMaIUeil, ydyacTHe B MPOEKTHOMN
nestenbHOCTH. Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus Ha BeexX MpeaMeTax OyneT MpoaosbKeHa
pabota 1o (OPMUPOBAHWIO M PA3BUTHUIO OCHOB UWUTATEIHCKOW KommeTeHIMU. OOyuarommecs
OBJIAJICIOT YTEHHEM KAaK CPEJICTBOM OCYILECTBICHMS CBOMX JAJBHEHIIMX IUIAHOB: IPOJIOJIKEHHS
oOpa3oBaHMsi ¥ C€amMO00pa3OBaHUs, OCO3HAHHOIO IIJJAHMPOBAHUS CBOETO AaKTyaJlbHOTO U
MIEPCIIEKTUBHOTO KpYyra 4TE€HHUs, B TOM YHUCIE JOCYTrOBOrO, MOATOTOBKH K TPYIOBOM M COLIMAIBHOM
JeSITENIbHOCTH. Y BBITYCKHUKOB OyzeT chopmMHrpoBaHa NOTPEOHOCTh B CUCTEMATUYECKOM UYTEHUHU KaK
CpeACTBE MO3HAHMUSA MUpPa U cebs B 3TOM MHpe, TapMOHM3ALMU OTHOIIEHUN 4elloBeKa M OOIIecTBa,
Co371aHUU 00pa3a «ImoTpeOHOTO OYTYIIETON.

[Ipu u3yueHun yuyeOHbIX MPEIMETOB 00yUarOIINECs YCOBEPIICHCTBYIOT MPUOOPETEHHBIE HA TIEPBOM
YpOBHE HaBBIKM paboThl ¢ HH(opmManuedl u momonHAT uxX. OHM cMOryT paboTaTh C TEKCTaMH,
peoOpa3oBbIBATh U UHTEPIIPETUPOBATH COAEPKAIIYIOCS B HUX MH(DOPMAIIHIO, B TOM YHUCIIE:

* CUCTEeMaTH3UpPOBaTh, CONOCTAaBIATh, AHAJIM3UPOBaTh, O0OOIIATP W  HMHTEPIPETUPOBATH
MH(pOPMAIINIO, COJEPKAIILYIOCS B TOTOBBIX HH(POPMAITMOHHBIX 00BEKTaX;

* BBIJICJIATh TJIABHYIO M M30BITOUHYIO HWH(GOPMAIMIO, BBIIOJIHATE CMBICIOBOE CBEpPThIBAHHE
BBIJICJIEHHBIX (DaKTOB, MBICIIEH; MPEACTaBIATh HH(POPMAIIUIO B CKAaTOW cloBecCHOU ¢opme (B BHIE
IJIaHa WM TE€3UCOB) M B HArJIsIHO-CUMBOJIMYECKON (opme (B Buae TalOmuil, rpaduyecKux CXeM U
JMarpaMm, KapT MOHIATUN — KOHUENTYaJIbHBIX THarpaMM, OIIOPHBIX KOHCIIEKTOB);

* 3aMOJIHATH U TOTIOJIHATH TAOIUIBI, CXEMBI, JHarpaMMbl, TEKCTHI.

B xonme wu3ydeHuss Bcex y4yeOHBIX MpeaMETOB OOydaromuecss MNPHOOPETYT ONBIT MPOEKTHOMH



NEATETPHOCTH Kak 0co0oi  ¢opMbl  yuyeOHOM  paboThl, CHOCOOCTBYIOIICH  BOCIHTAHHUIO
CaMOCTOSITENILHOCTH, ~ WHUIIMATUBHOCTH,  OTBETCTBEHHOCTH, IMOBBINICHUIO  MOTHUBAlMA U
3¢ (HeKTUBHOCTH yu4eOHOU NIEATENBHOCTH; B X0JI€ Peali3allii UCXOIHOTO 3aMbICiia Ha MIPAKTUYECKOM
YPOBHE OBIIAJICIOT YMEHHEM BHIOUpATh aJIEKBaTHBIE CTOSIICH 3a/aue CPECTBA, MPUHUMATh PELICHMUS,
B TOM UYHUCJI€ U B CUTYyallUAX HeompeaeaeHHoCcTH. OHU MoJydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTD K
pa3paboTKe HECKOJIBKHX BapHAHTOB PEUICHHWH, K IMOWCKY HECTaHJAPTHBIX PEHICHHM, MOWCKY U
OCYILIECTBICHUIO Hanboee MPUEeMIIEMOT0 PELICHHUS.

[lepedyeHp KIIOYEBBIX MEXIPEAMETHBIX MOHATHH ompexaeisercs B xoae paszpaborku OOIT OO0
[Ikone B 3aBUCUMOCTH OT MaTepUaIbHO-TEXHUYECKOTO OCHAIIEHHS, KaJpOBOTO MOTEHIIHANA,
HCIOJIb3YEMBIX METOOB PabOThI M 00Pa30BaTEIHHBIX TEXHOJIOTHH.

B cootBerctBuM co CTaHAapTOM BBIACIAIOTCS TpU Ipynnsl Y Y /[: peryiasTuBHbIe, TO3HABATENbHEIE,
KOMMYHHKATHUBHBIE.

PeryasituBubie YY ]

Ymenue caMoCTOSTENIBHO OMPENENATh LEeNu O0ydeHHs, CTaBUTh U (HOPMYyIHPOBATh HOBBIC
3amaun B ydeOe ¥ TIO3HABATECIILHOM JESATEIBHOCTH, pPa3BUBAaTh MOTHUBBI M HWHTEPECH CBOEH
MTO3HABATEIBHOU JieATeIbHOCTH. O0yJaronuics CMOXKET:

- AHATU3UPOBATH CYIIECTBYIONIUE U IUTAHUPOBATH OyAyIIre 0Opa3oBaTeIbHbIC PE3yJIbTaTh;

- UACHTHPUIHUPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEAETATH IIaBHYIO PObIeMYy;

- BBIJBUTATh BEPCUH PEHICHHSI MPOOIEMBI, OPMYITUPOBATEH THIIOTE3bI, TPEIBOCXUIIATH KOHCUHBIN
pe3yJibTarT;

- CTaBUTh IIeNIb JEATENIbHOCTH Ha OCHOBE OIpPEIeICHHOW NpOoOJeMbl U  CYIIECTBYIOUIMX
BO3MOKHOCTEN;

- (opmynmHupoBaTh yaeOHBIC 3aaU1 KaK IIard JJOCTHKEHUS TOCTABICHHOM LEH JCSITSIbHOCTH;

- 00O0CHOBBIBATH 1I€JIEBBIC OPUEHTUPHI U IPUOPUTETHI CCHUIKAMHU Ha IIEHHOCTH, yKa3bIBasl U
00OCHOBBIBAs JIOTHUECKYIO MOCIEA0BATEIHHOCTD II1aroB.

Vmenue caMOCTOSITENIBHO TIUIAHUPOBAaTh TMYTH JOCTIOKEHUS IeJield, B TOM UHUCIE
allbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Haubosiee I(PGEKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX H
MO03HABATENbHBIX 3a/1a4. OOy4YaroOUUIiCsS CMOXKET:

- OmpeneNsTh HeoOX0AUMbIe JeHCTBUE(S1) B COOTBETCTBUU C YU€OHOM M MTO3HABATEIILHON 3a/1aue u
COCTaBJISITh AJITOPUTM HX BBITTOJIHCHUS;

- 000CHOBBIBATH U OCYIIECTBIATH BBIOOP Hanbosee H3PPEeKTUBHBIX CIIOCOOOB pelIeHHs] y4eOHbIX U
MO3HABATENbHBIX 33]1aY;

- ONpeNeNsITh/HaXOAUTh, B TOM YHCIIE W3 MPEIJI0KEHHBIX BApUAHTOB, YCIOBHSI I BBHIMOTHEHUS
yueOHOM 1 To3HaBaTeNbHOM 3a/1a4u;

- BBICTPaWBaTh )KM3HEHHBIE IJIAHBI Ha KPATKOCPOUYHOE Oynyiiee (3asBISTh IEIEeBbIe OPUEHTUPHI,
CTaBUTH aJICKBAaTHBIC MM 33Ja4d W TpeJyiaraTh JCUCTBHS, yKa3biBas U OOOCHOBBIBAS JIOTHUECKYIO
MOCIIEI0BATEIHLHOCT IIIaroB);

- BBIOMpATh W3 MPEIIOKECHHBIX BAPUAHTOB W CAMOCTOSTEIIBHO HCKAaTh CPEICTBA/PECYPCHI IS
pelIeHUs 3a/1a4u/ TOCTHKECHUS eI,

- COCTaBIIATH IJIaH pelIeHus MpoOIeMbl (BHITTOTHEHUS MPOEKTA, TPOBEACHHS UCCIICOBAHNS );

~ ONpENeNITh MOTCHIINAIBHBIC 3aTPYTHEHUS TIPU PEIICHUHN YIeOHOW M MO3HABATEIILHOMN 3a71adu U
HaXOJUTh CPEACTBA ISl UX YCTPAHCHHUS;

~ ONUCBIBATH CBOM OIBIT, OOPMIISS €TO JIIS TTepeIady APYTUM JIFOJISIM B BUJIC TEXHOJIOTUN PEIICHHS
MIPaKTUYECKHX 3aJ[a4 ONpeesIEHHOro Kilacca;

- TUTAHUPOBAThH M KOPPEKTUPOBATH CBOIO MHAMBHUIYAbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

Ymenue cOOTHOCHUTH CBOM JAEWUCTBUS C IJIAHUPYEMBIMU pe3ylbTaTaMU, OCYIIECTBIAThH
KOHTPOJIb CBOEH JAESITETLHOCTH B MIPOIECCE TOCTIKEHUS Pe3yIbTaTa, OMpeAesaTh CIOCOObI AeHCTBUN
B paMKax MPeIJIOKEHHBIX YCIOBHIA U TPeOOBAHHA, KOPPEKTUPOBATH CBOU JCHCTBHS B COOTBETCTBUH C
u3MeHstonencs curyanueit. OOyJyaromuicss CMOXeT:

- OMNpEeIeNsITh COBMECTHO C TIEIarOTOM U CBEPCTHUKAMU KPUTEPUH INIAHUPYEMBIX Pe3yIbTaTOB U
KpUTEPHUHU OIIEHKH CBOEH y4eOHOU AesITeNbHOCTH;

- CHCTEMaTH3UpOBaTh (B TOM 4YHCIE BBIOMPATh MPUOPUTETHHIE) KPUTEPUU TUIAHUPYEMBIX
PE3yNbTATOB U OIICHKU CBOECH JEATEIHbHOCTH;

- OTOWpAaTh MHCTPYMEHTHI JJI OINICHUBAHUS CBOCH JIEATEIHHOCTH, OCYHIECTBISITH CAMOKOHTPOIIb
CBOCH JICATCIILHOCTH B paMKax MPEI0KCHHBIX YCIOBUI U TPeOOBaHUIA;



- OLICHHMBaTh CBOIO JI€ATEIIBHOCTb, ApryMEHTUPYS MPUUYMHBI JOCTHIKEHHS] MM OTCYTCTBUS
IUTAHUPYEMOTI'0 pe3yJIbTaTa;

- HaxXOAWTh JOCTaTOYHBIE CPEJICTBA IS BBINOJHEHMs Y4eOHBIX IEHCTBMI B M3MEHAIOLICHCA
CUTYyallU! W/WIN NIPU OTCYTCTBUY INIAHUPYEMOTO PE3ysbTara;

- palotas Mo cBOeMy IUIaHy, BHOCUTh KOPPEKTHBBI B TEKYIIYIO AEATEIbHOCTh HA OCHOBE aHAJIN3a
M3MEHEHHUH CUTYaluu sl TOJIy4eHHsl 3allJIaHUPOBAaHHBIX XapaKTEePUCTHUK IPOAYKTa/pe3ynbTaTa;

~ YCTaHaBJIMBATh CBA3b MEX/Y MOJIYYEHHBIMU XapaKTEPUCTUKAMU IPOJYKTAa U XapaKTepUCTUKAMU
rpolecca JAeATeIbHOCTH U IO 3aBEPUIEHUM JEATEIBHOCTH INpeasiaraTb U3MEHEHHE XapaKTEPUCTHUK
nporecca s MOoJIy4eHUs! yIy4IIeHHbIX XapaKTepUCTUK IIPOAYKTa;

~ CBEpATh CBOM JEUCTBUA C LIETIbIO U, TP HEOOXOIUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOSITENBHO.

Vmenue oueHUBaTh TPABWIBHOCTH BBINOJHEHUS y4yeOHOW 3amaud, COOCTBEHHBIC
BO3MOKHOCTH €€ perieHusi. OOyJaromuncs: CMOXeT:

~ OIpeNeNATh KPUTEPUU MPABWIBHOCTH (KOPPEKTHOCTH ) BBIITOTHEHHS y4eOHOM 3a/1a4H;

- aHAIM3MPOBaTh M OOOCHOBBIBATH NPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTApus JUIs
BBHITIOJTHEHUS Y4eOHOM 3a/1a4W;

~ cBOOOJIHO IOJIB30BATHCS BEIPAOOTAHHBIMU KPUTEPUSIMHU OLICHKH U CAMOOLIEHKH, UCXOIS U3 LU U
UMEIOIIUXCS CPEJCTB, pa3inyas pe3yabTaT U CIoco0bl AEHCTBU;

~ OLICHUBATh NMPOJYKT CBOEH AEATEIbHOCTH 10 33aHHBIM U/UIIM CaMOCTOSITEIbHO OIPEeICHHBIM
KpUTEPUSIM B COOTBETCTBUU C LIEJIBIO JIEATEIBHOCTH;

- 000CHOBBIBATh IOCTH)KUMOCTb 11€JT1 BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOUX BHYTPEHHHUX
PECYpCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

- (UKCUPOBATH U AHATM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Braoenue ocHoBaMM CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATUS PELICHUN M OCYLIECTBIICHUS
OCO3HAHHOTO BBIOOpA B Y4eOHOH 1 1mo3HaBaTeIbHONH. OOYJarOIIUNC CMOXKET:

- Ha0noAaTh U aHAJIU3UPOBAaTh COOCTBEHHYIO Y4E€OHYIO M IIO3HABAaTEJbHYIO JACSITEIBHOCTh U
NesITeIbHOCTD APYTrUX 00ydaroluXxcs B Ipoliecce B3auMOIIPOBEPKH;

- COOTHOCUTb pe€albHble M IUIAHUPYEMbIE pE3yJIbTaThl MHIUBUAYaJbHONH 00pa3oBaTelIbHOM
NeSITebHOCTH U JI€NaTh BHIBOJIBI,

- IPUHUMATH PEelIeHUE B y4eOHON CUTYallui U HECTH 32 HETO OTBETCTBEHHOCTH;

~ CaMOCTOSITEIbHO ONPEENATh NMPUYMHBI CBOErO YyCIeXa WIM HEyCleXa U HaxOJUTh CIOCOObI
BBIX0J1a U3 CUTYyaIlUH HEYyCIIexa;

~ PETPOCHEKTHUBHO ONpEIENATh, KaKue JIeHCTBUS MO PEUICHHI0 Y4eOHOW 3a/1auM WM MapaMeTpsl
9THUX JIEHCTBUI PUBEIH K OJIYYEHUIO UMEIOLIETrocs MPOAYKTa yueOHO! AesITeNbHOCTH;

~ JIeMOHCTPHUPOBATH MIPUEMBI PETYIISIMU ICUXO0(PU3HOIOTHYECKUX/ SMOIIMOHATIBHBIX COCTOSHUMN JUIs
JNOCTHXKEHUST 3(]QeKxTa yCrnokoeHHus (yCTpaHEHHUS SMOLMOHAIBbHOM HAaNpsKEeHHOCTH), 3¢@deKTa
BOCCTAHOBJICHHUs (ociabiieHust NposiBIeHu yTromuieHus), 3¢ ¢dekra axkTUBH3aLMU (MOBBILICHUS
MCUXO0(U3HOTIOTUYECKON PEAKTUBHOCTH).

Ilo3HaBaTenbHbie YV ]

Vmenue  ompenensTb  MOHATHUA,  co3JaBaTb  OOOOIIEHHUS,  YCTaHABIMBATh  AHAJOTHH,
KJIacCU(UIMPOBATh, CaMOCTOSITEIbHO BBIOMPATH OCHOBAaHUS M KPUTEPUU IS KIAcCU(UKALWU,
yCTaHaBIMBaTh IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH JIOTHUYECKOE PACCYXKACHHUE, YMO3aKIIOUEHNE
(MHIYKTUBHOE, A€TyKTUBHOE, [10 aHAJIOTUH) U JIeNIaTh BbIBObL. O0yJaromuiics CMOXKET:

- ToAOUpAaTh CIIOBA, COMOTYMHEHHBIE KITIOUEBOMY CJIOBY, ONPEIENSIONIIE ero IPU3HAKU U CBOWCTBA;

~ BBICTPAaMWBATh JIOTMUECKYIO LIEMIOYKY, COCTOSIIYI0 M3 KJIHOYEBOIO CJIOBA U CONOAYMHEHHBIX €MY
CJIOB;

~ BBIIENATH OOIIMH NMPHU3HAK JBYX WJIM HECKOJBKHUX MPEIMETOB WM SIBICHUW U OOBSCHITH MX
CXOJZCTBO;

- O0bEenUHATh TPEeIMEThl U SIBJICHHS B TPYIILI 1O ONpeAeNeHHbIM IpU3HAKaM, CPaBHHUBATh,
KJIaccuGuIupoBaTh U 00001aTh (haKTHI U SBJICHNUS,

— BBIJICJIATH SIBIICHUE U3 OOIIET0 psijia IPYTUX SIBICHUIA;

~ ONpeNeNsTh OOCTOATENbCTBA, KOTOPHIE MPEAIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXIY
SBJICHUSIMU, M3 3TUX OOCTOSATENBCTB BBIACIATH ONPEAEIISIOIINE, CIIOCOOHBIE OBITh MPUUYUHON JAHHOTO
SIBIICHHSI, BBISBIISITH IPHYUHBI M CIICIICTBHS SIBIICHHIA;

- CTPOUTH paccyXJieHHe OT OOLINX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM M OT YAaCTHBIX SIBJICHUN
K OOIIMM 3aKOHOMEPHOCTSIM;



- CTPOUTH PACCYKIEHUE Ha OCHOBE CPAaBHEHHUS MPEIMETOB U SBJICHHM, BBIAETAS MPU 3TOM OOIIHe
MIPU3HAKY;

- W3Jarath NOJy4YeHHYI0 HH(GOPMAIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelraeMoi 3a/1aui;

- CaMOCTOSITEIbHO YKa3blBaTh Ha HMH(OpPMAIUIO, HYXKIAIOMIYIOCd B MpPOBEpKE, Mpeajarath H
MIPUMEHSITH CIIOCO0 MPOBEPKH IOCTOBEPHOCTH MH(POPMAIUY;

- BepOanM30BaTh SMOIMOHAIBHOE BIICUATICHUE, OKa3aHHOE Ha HETO UICTOYHHUKOM,;

~ OOBSICHATH SIBJICHUS, MPOIIECCHI, CBA3M U OTHOLICHMSI, BHISBISIEMble B XOJ€ MO3HABATEIbHON U
HCCIIEI0OBATEIBCKON IEATEIILHOCTH (IPUBOAUTH OOBSICHEHHE C M3MEHEHUEM (DOPMBI MPEICTABICHUS;
OOBSCHSTH, NIETATM3UPYS WK 000011ast; 00BACHSTH C 3aJJaHHON TOYKH 3PCHHUS );

- BBIABISITh M Ha3blBaTh MPHUYMHBI COOBITHS, SBJCHHUS, B TOM 4YHCJIEe BO3MOXHbIe / Hambojee
BEPOSITHBIE IPUYMHBI, BO3MOXKHBIE TTOCIIEACTBUS 3aJaHHON MPUYHHBI, CAMOCTOSITEIBHO OCYILECTBIISAS
MIPUYHUHHO-CJICICTBEHHBII aHaN3;

- JienaTh BBIBOJ Ha OCHOBE KPUTHUYECKOT'O aHAIM3a Pa3HBIX TOYEK 3PEHHUs, NOATBEPKIATh BBIBOJ
COOCTBEHHOM apryMEHTalUeH MM CaMOCTOSITEIbHO MOTYYEHHBIMU JTaHHBIMHU.

Vmenue co3maBath, MPUMEHSATh W NMPEOOPA3OBBIBATH 3HAKHM M CHMBOJIBI, MOJEIH U CXEMBbI IS
peleHus yueOHbIX U MMO3HABATEIbHBIX 331a4. OOyUaromuicss CMOXET:

- 0003HaYaTh CUMBOJIOM M 3HAKOM IPEAMET H/UJIH SBJICHUE;

- ONpeAeNsATh JIOTHYECKUE CBS3W MEXKIY IMpeIMeTaMHd W/WIHM SBICHHSIMH, 0003HA4YaTh JaHHBIE
JIOTUYECKHE CBSI3U C MIOMOIIBIO 3HAKOB B CXEME;

- co3JaBaTh aOCTPAKTHBIN WK peabHbIi 00pa3 MpeaMeTa |/iiu SBICHHUS,

- CTPOUTH MOJIEIIb/CXEMY Ha OCHOBE YCIIOBUI 3aJ]aul U/WJIH CIIOco0a ee pelIeHus;

- co3gaBaTh BepOanbHBIC, BEIIECTBEHHbIE U HMHQOPMAIIMOHHBIE MOJEIU C BbIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTA JUIsl OTPENICIICHHUS CIIOco0a PEIICHHS 3a]Ja4i B COOTBETCTBHU
C CUTYyalHUeH;

- mpeoOpa3oBBIBATh MOJAETH C LENbI0 BBIIBICHHUA OOMIMX 3aKOHOB, OINPENENSIONUX TaHHYIO
MPEIMETHYIO 00JIaCTh;

- TMEpPEBOJIUTH CJOXKHYIO IO COCTaBY (MHOTOACMEKTHYI0) HMHGOpMaIMI0 U3 TpadUyuecKoro Wiu
(dhopManr30BaHHOTO (CHMBOJILHOTO) MPEACTABICHUS B TEKCTOBOES, 1 HA000POT;

- CTPOHUTH CXEMYy, aJrOPUTM ACWCTBUS, UCIPABIATH WM BOCCTAHABJIMBAaTh HEW3BECTHBIN paHEe
QJIITOPUTM Ha OCHOBE UMEIOLIErocs 3HaHUSI 00 00bEKTe, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

~ CTPOWTB JI0Ka3aTeIbCTBO: NMPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

- aHAJINW3MPOBATh/pe(IEKCUPOBATh ONBIT pPa3padOTKW U peanu3aluu y4eOHOro IPOEKTa,
WCCIIEIOBAHMUS (TEOPETUIECKOTO, IMITMPUYECKOT0) HAa OCHOBE MPEITIOKESHHOMN MPOOIEMHON CUTYaINH,
MOCTABIICHHOM 1€ W/WJIH 33/IaHHBIX KPUTEPUEB OLIEHKH MPOIyKTa/pe3yibTara.

- CwmpicnoBoe ureHre. OOyyaromuics CMOXKeT:

- HaXOJUTh B TEKCTE TpeOyeMyro MH(POpMaIHIO (B COOTBETCTBUU C IIEISIMH CBOEH 1€ TEILHOCTH);

- OpUEHTHPOBATHCS B COCPIKaHUM TEKCTA, TIOHUMATh IIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHUPOBAThH
TEKCT;

- YCTaHABIMBATh B3aMMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, IPOIIECCOB;

- PE3IOMHPOBATH IIABHYIO UJICIO TEKCTA;

- TIpeoOpa3oBBIBATh TEKCT, «IIEPEBOAS» €ro B IPYTYI0 MOJAIBHOCTh, MHTEPIPETHPOBATH TEKCT
(XyIO’)KECTBEHHBIN U HEXYIOXXECTBEHHBIH — YUeOHBIA, HAyYHO-TIOMYJSPHBIH, WH(GOPMAIMOHHBIN,
tekct hon-fiction);

- KPUTUYECKHU OLIEHUBATH COZEpKaHUE U POPMY TEKCTa.

Dopmuposanue W Pa3BUTHE DKOJOTHYECKOTO MBIIUICHUS, YMEHHE NpPHUMEHSITh €ro B
MO3HABATENbHON, KOMMYHUKAaTUBHOM, COIMAIIbHON MpakTUKe U MPOo(ecCHOHATBLHOW OpHEHTAIUH.
OO0yuaromuiicsi CMOXKET:

~ OIpeJeNIATh CBOE OTHOILIEHHE K IPUPOIHOM cperie;

- aHAIM3UPOBATH BIUSIHUE YKOJOTUYECKUX (PaKTOPOB HA CPEely OOMTAHUS KUBBIX OPraHU3MOB;

- TPOBOAWTH MPUYUHHBINA U BEPOSTHOCTHBIN aHATHN3 SKOJIOTHUECKUX CUTYaIU;

- TIPOTHO3WUPOBATh M3MEHEHHS CUTYAIIH IIPH CMEHE EHCTBUS OHOTO (haKTopa Ha JICHCTBHUE
npyroro ¢akTopa;

- pacmpoCTpaHATh SKOJOTUYECKHE 3HAHWS M y4acTBOBATh B MPAKTUYECKUX JeJax IO 3alluTe
OKpY>KaroIlle Cpeibl;

- BBIPaXKaTh CBOE OTHOIICHUE K IPUPO/IE Yepe3 PUCYHKH, COUMHEHHS, MOJEIIH, TIPOCKTHHIE paOOTHI.



Pazeumue MOTUBAaMU K OBJIAJEHUIO KYJbTYpOM aKTHMBHOI'O MCIIOJIB30BaHMS CIOBaped M IPYTHX
MMOUCKOBBIX ccTeM. OOyJarOIINiics CMOXKET:

~ OIpeNeNATh HEOOXOJUMBbIE KIF0UEBbIE IONCKOBBIE CII0BA U 3alPOCHI;

~ OCYLIECTBJISATh B3aUMOJIEUCTBUE C AIEKTPOHHBIMU ITIOMCKOBBIMU CUCTEMAaMHU, CJIOBAPSIMU;

- (hopMupoBaTH MHO>KECTBEHHYIO BBIOOPKY M3 MOMCKOBBIX MCTOYHHKOB JJISi OOBEKTHBH3AIUU
PE3yJIbTaTOB IOUCKA;

~ COOTHOCHTD IIOJyYEHHbIE PE3YJIbTAThI IOMCKA CO CBOEH JESTENBHOCTHIO.

- KommyHukaruBHblie Y'Y ]|

Ymenue opraHu30BbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JIEATEIBHOCTh C yYUTEIEM M
CBEpCTHMKaMHM; paboTaTh MHIUBUAYAJIBHO M B IpyIMIE: HAXOIUTh OOIlee pelIeHHEe M pa3peliaTh
KOH(UIMKTBI Ha OCHOBE COIJIaCOBAaHMS TMO3UIMA M ydeTa WHTEpecoB; (OpPMYIHPOBATSH,
apryMEHTHPOBaTh M OTCTauBaTh cBOE€ MHEHUE. OOyUaromMNics CMOXKET:

~ ONPEEINATh BO3MOYKHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH;

~ UIpaTh ONPEJEIECHHYIO POJIb B COBMECTHOU AESITEIBbHOCTH;

~ NPUHUMATh [TO3ULMI0 COOECEIHNKA, TIOHUMAsI TO3ULIUIO IPYTOro, pa3jiuyaTh B €r0 PeUn: MHEHHE
(TOUKy 3peHHs), JOKA3aTEIbLCTBO (ApPTyMEHTHI), (PAKThI; THIIOTE3bI, AKCHOMBI, TEOPUH;

- OmpeAeNsATb CBOM JCHCTBHS M JACWCTBUS MApTHEPA, KOTOPbIE CHOCOOCTBOBAIM — WIIU
IIPEMSTCTBOBAIMN NPOLYKTUBHOM KOMMYHHUKALUU;

~ CTPOUTH NNO3UTHBHbIE OTHOLIEHHUS B IIpoLiecce yueOHON U M03HABATEIbHOM e TeIbHOCTH;

~ KOPPEKTHO U apryMEHTHPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHHUSI, B TUCKYCCUH YMETh BbIJBUTATh
KOHTPAapryMeHTHI, iepedpa3upoBaTh CBOKO MbICIb (BJIaI€HUE MEXaHU3MOM 3KBUBAJIEHTHBIX 3aMEH);

~ KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IPU3HABATh OLIMO0YHOCTh
CBOEro MHEHHUs (€CIM OHO TAKOBO) U KOPPEKTUPOBATh €I0;

- IpeJiarath aJbTEPHATUBHOE PElIeHUE B KOH(DIMKTHON CUTYaINH;

~ BBIJCIIATH OOLIYIO TOUKY 3pE€HHsI B JUCKYCCHUU;

~ JIOTOBapUBaThCs O IPABUIIAX U BOIIPOCAX AJIsl 00CYKAEHUS B COOTBETCTBHUH C IIOCTABJICHHOH nepea
TpYIIION 3a1a4eil;

~ OpraHM30BBIBAaTh YueOHOE B3auMO/IecTBUE B Ipymiie (ONpeAessaTh o0Iue LeaH, pacupeaensiTh
POJIH, JOrOBAPUBATHCS IPYT € APYTOM U T. 11.);

- yCTpaHATh B paMKax  JAMajora  paspblBBl B~ KOMMYHHKALlUM,  OOYCIIOBJICHHBIE
HEMOHUMAaHHUEM/HETIPUSATHEM CO CTOPOHBI coOeceTHMKa 3a1a4H, (POPMBI HITU COJIEpKaHMs rasora.

Ymenue 0co3HaHHO MCIIOJIB30BATH PEYEBBIE CPEACTBA B COOTBETCTBUM € 3aJja4€il KOMMYHUKALIUN AJIs
BBIPQKEHUSI CBOMX UYYBCTB, MbICIEH M MOTpeOHOCTEH i IUIAHUPOBAHMSI M PETYNALHUU CBOEH
NEATENIBHOCTH; BJIAZICHHNE YCTHOM M IHMCbMEHHON pEYbl0, MOHOJIOTMUECKON KOHTEKCTHOM PpEYbIO.
OO0yuaromuiicsi CMOXKET:

~ OIpeNeNsATh 3aJJauy KOMMYHUKALMU U B COOTBETCTBHUHU C HEll 0TOMpaTh peueBble CPEACTBA;

- 0oTOMpaTh U HCIOJIB30BaTh PEUEBbIE CPEJACTBA B MPOLIECCE KOMMYHUKAIMK C IPYTUMH JIIOJIbMU
(nmasior B mape, B MaJIoi rpymre u T. 11.);

~ MpPEJCTaBJIATh B YCTHOM MJIM MMCbMEHHOM (hopMe pa3BEpHYTHIH MJ1aH COOCTBEHHOM 1E€ATEIbHOCTH;

- co0J0/1aTh HOPMBI MYOJIMYHOW PEyH, PerjaMeHT B MOHOJIOTE€ U JIUCKYCCUU B COOTBETCTBUU C
KOMMYHHKaTUBHOH 3aJa4eil;

- BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHUE (CYKJCHHUE) U 3allpallliBaTh MHEHHE IapTHEPA B paMKax
JMaJora;

- TPUHUMATH PEIIEHUE B XOJI€ JHAJIOra U COTIaCOBBIBATh €TI0 C COOECETHUKOM;

~ CO3[aBaTh MHCbMEHHBIE «KJIMIIMPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C UCIIOJIb30BaHUEM
HEOOXOIMMBIX PEUEBBIX CPEJICTB;

- HCIIONIBb30BaTh BepOalibHbIE CPe/ICTBA (CpeACTBa IOTUYECKOM CBSI3M) JUISl BHIJEIIEHUSI CMBICIOBBIX
OJIOKOB CBOETO BBICTYIIJICHUS;

~ HCIIONIBb30BaTh HeBepOalbHbIE CpeacTBa WIH HarJsgHble MaTepHalsl,
MIO/AIrOTOBJIEHHbIE/OTOOPAaHHBIE TIOJT PYKOBOJICTBOM YUHUTEIIS;

~ JlenaTh OLICHOYHBIN BBIBOJ O JOCTHKEHHUM LIEIH KOMMYHHKAIIMM HETIOCPEICTBEHHO MOCIE
3aBepUICHHs] KOMMYHHUKAaTUBHOTO KOHTaKTa 1 00OCHOBHIBATh €T0.

- ®opMHpOBaHHE U Pa3BUTHE KOMIETEHTHOCTH B 00JAacCTH MCIIOJIB30BaHHUS MH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TexHonorui (ganee — UKT). OOGyuatonuiicss cMOXKeT:



- LIeJICHANpaBJIe€HHO HCKAaThb W HCIOJIb30BaTh HH(OPMALMOHHBIE PECYpChl, HEOOXOAMMBIE IS
perieHust yueOHbIX U MPAKTHYECKUX 3a/1a4 ¢ momoibo cpencts MKT;

- BBIOMpATh, CTPOUTH U UCIIOJIB30BAThH aJ€KBATHYIO MH(OPMALIMOHHYIO MOJIENb JIIs IIepeiadl CBOMX
MBICTIEH cpeacrtBaMu CCTCCTBCHHBIX U (bOpMaJIBHbIX SA3BIKOB B COOTBCTCTBHUU C YCJIOBUAMU
KOMMYHHKAIUH;

— BBIACIATH HH(bOpMaHHOHHLIﬁ ACIICKT 3aJa4u, OICPUPOBATH AAHHBIMHU, HUCIOJB30BATH MOJICIIb
pellIeHus 3a/1auH;

- HCIIOJIb30BaTh KOMITBIOTCPHBIC TCXHOJIOIUHU (BKJHO‘-IaSI BBI60p aICKBaTHBIX 3aJa4dec
HMHCTPYMEHTAJIbHBIX TPOrPaMMHO-ANMNapaTHBIX CPEICTB U CEPBUCOB) AJIsl pelIeHUs] UH(POPMAIIMOHHBIX
1 KOMMYHUKAalIHOHHBIX yT-Ie6HLIX 3a4a4, B TOM 4YHCJIC. BBIYHUCIICHUC, HAIIUCAHUC TIHMCEM, CO‘II/IHGHI/II;'I,
JOKJIaJI0B, pedepaToB, CO3/1aHre IPE3EHTALUN U JIp.;

- HCIOJIb30BaTh MH(POPMAIMIO C YUETOM ITHUYECKHUX U IIPABOBBIX HOPM;

- co3JaBaTh MH(OPMAIMOHHBIE PECYpPChl Pa3HOrO THMA W AJS Pa3HbIX ayAUTOPUN, COOJIIONATh
MH(OPMALIMOHHYIO TUTHEHY U IIPaBHJia HHPOPMAIIMOHHOM 0€30MacHOCTH.

1.3. lIpeametHbIe pe3yiabTarhl ocBoenust OOII OO0 MBY «lllkosaa Ne 79y

Auredpa
BoinyckHuk HayuynTes B 7-9 kiaccax (VIS HCNIOJIb30BAHUS B MOBCEHEBHOM KU3HU U
olecreyeHNs] BO3MOKHOCTH YCIIEIITHOTO NPOA0JIKeHUs1 00pa30BaHusl Ha 6230BOM ypOBHe)
DJIEMEHTBI TEOPHH MHOKECTB H MaTeMAaTH4YeCKOM JIOTHKHU
—  OnepupoBaTh Ha 0a30BOM YPOBHE' IIOHSTHSIMH: MHOXCCTBO, OSIEMEHT MHOXCCTBA,
MIOJIMHO>KECTBO, PUHAJIEKHOCTB;
—  3a/laBaTh MHOXECTBA IEPEUMCIICHUEM HX DJIEMEHTOB;
—  HaxoJuTb IiepeceyeHue, 00beIMHEHHE, TOIMHOKECTBO B IPOCTEHIINX CUTYaLUAX;
—  omepupoBaTb Ha 0a30BOM YypOBHE [MOHSATHSMHU: OIPEJEICHHE, aKCHOMa, TEopeMma,
JI0Ka3aTelIbCTBO;
—  [PUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI JIJIS TIOATBEPK/ICHUS CBOUX BbICKA3bIBAHUM.
B noBceHeBHOI :KM3HU U IPY U3YYeHHUH APYTUX PeIMeTOB:
—  HCIIOJIb30BaTh IpauyecKoe NpeCTaBICHNE MHOYKECTB JJIsl ONMCAHUS peabHbIX IPOLIECCOB U
SIBJICHUM, IPY PELICHUH 3a/1a4 JPYTUX y4eOHbIX IPEAMETOB.
Yucaa
—  OnepupoBarb Ha 0a30BOM YpOBHE TNOHATHUSIMM: HATypaJbHOE YHCIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHast  ApoOb, JecATUYHas ApoOb, CMelaHHas JpoOb, pPalMOHAIBHOE  YHCIIO,
apudmeTnyecKkuil KBaJlpaTHbIN KOPEHb;
—  HCHOJIB30BaTh CBOMCTBA YMCEN U IIPABUIIA JEHCTBUN IIPU BBIIIOJIHEHUH BBIUYNCICHUN;
- UCIIOJTb30BAaTh MPU3HAKH JISTUMOCTH Ha 2, 5, 3, 9, 10 npu BHIMOTHEHUN BBIYUCICHUHA U PEIIICHAH
HECJIOXKHBIX 3a/1a4;
—  BBIIOJHATH OKPYIVIEHNE PALlMOHAIBHBIX YACEN B COOTBETCTBHUH C ITPABUIIAMU;
—  OILICHMBATh 3HaYEHHE KBaJIPaTHOI'O KOPHS U3 MOJIOKUTEIBHOIO 1IEJIOT0 YNCIa;
—  pacro3HaBaTh PAllMOHAIBHBIE U HPPALlMOHAJIbHBIE YHCTIA;
—  CpaBHHMBATh YHCIA.
B noBceHeBHOI :KM3HU U IPY U3YYeHHUH APYTUX NPeIMETOB:
—  OIICHMBATh Pe3yJbTaThl BEIYMCICHUN MPU PEIICHUH TPAKTHUECKUX 3a/1a4;
—  BBIIOJHATH CPAaBHEHUE YHCEI B PEAJIbHBIX CUTYALIMSIX;
COCTaBJIATh YUCIIOBBIE BBIPAXEHUS NPU PEIICHUM NMPAKTHMUECKUX 3a1ad U 3ajad U3 APYrux
y4EOHBIX MPEJMETOB.
ToxnecrBeHHbIe IPe0Opa3oBaHus

1 o
3H€CI) U fajgee — pacrio3HaBaTb KOHKPETHBIC NPUMEPLI 06HII/IX TMOHATHUU MO XAPAKTEPHBIM IIPU3HAKAM, BBINOJHATH
HeﬁCTBHH B COOTBETCTBUM C OIPCACIICHUEM U HpOCTeﬁIHPIMPI CBOICTBaAMU HOHSITI/IfI, KOHKPETHU3NUPOBATh IIPpUMEPAMHU O6IIII/IG

IIOHATHS.



o BbInonHATe HecnoxkHbIE PeoOpa3oBaHus A BBIYMCICHUS 3HAaYEHUN YHMCIOBBIX BBIPaXKEHUH,
COZIEpKALIMX CTENEHM C HaTypaJbHBIM IOKa3aTeleM, CTENEeHW C IEIbIM OTPHULATENIbHBIM
IoKa3aTeseM;

J BBITOJIHATH HECIIOKHBIE MTPE0Opa30BaHUs LIEJIBIX BBIPAKEHUNA: paCKpbIBaTh CKOOKH, TPUBOANUTH
MOJ0OHBIE CIaraeMble;

o UCIMOJIb30BaTh (OPMYJbl COKPAIEHHOTO YMHOXKEHHUs (KBaapaT CYMMBI, KBaJgpaT pPa3HOCTH,
Pa3HOCTh KBa/IpaToOB) [Vl YIIPOLIEHUS BBIYMCICHUN 3HAYEHUN BBIPAYKECHUIA;

J BBITOJIHATh HECJIOKHBIE TPeoO0pa3oBaHus IPOOHO-TMHEWHBIX BBIPAKCHUH M BBIPAKEHHHA C
KBaJ{paTHBIMU KOPHSIMH.

B noBceHeBHOI KU3HU U IPU M3YYEHUH IPYTUX PeAMETOB:

®  [IOHMMATh CMBICJ 3aIIMCH YHUCJIA B CTAHIAPTHOM BUJIE;

o OIepUpoBaTh Ha 0A30BOM YPOBHE ITOHATUEM «CTAHAAPTHAsS 3aIIMCh YHCIIAY.

YpaBHeHNsI 1 HEPABEHCTBA

—  OmnepupoBarb Ha 0a30BOM YpOBHE MOHSTHIMU: PAaBEHCTBO, YMCIOBOE PaBEHCTBO, YpaBHEHUE,
KOpPEHb YpaBHEHMsI, pELICHUE YpPaBHEHMs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEILECHUE
HEpPaBEHCTBA;

—  IPOBEPSATH CIIPaBEAJINBOCTb YUCIOBBIX PABEHCTB U HEPABEHCTB;

—  peliaTth JUHEHHbIe HEPAaBEHCTBA U HECIIO)KHbIE HEPABEHCTBA, CBOJSILUECS K JIMHEHHBIM;

—  pellaTh CUCTEMbI HECJIOKHBIX TMHEWHBIX YpaBHEHUI, HEPABEHCTB;

—  IPOBEpPSATH, ABJSAETCS JIU JAHHOE YNCIIO PELICHUEM ypaBHEHUS (HEPaBEHCTBA);

—  pemiath KBaJIpaTHbIC YpaBHEHUS 110 (hopMyJie KOpHEH KBaIPaTHOTO YPAaBHEHHS,

—  m300pa)kaTh peuIeHHUs HEPABEHCTB U MX CHCTEM Ha YHCIIOBOH MPSIMOI.

B noBceHeBHOI KU3HU U IPU U3YYEHUH IPYTUX NPeAMETOB:

— COCTaBJIATh U peIIaTh JUHEHWHbIE YPABHEHUS IPH PELICHUM 337ay, BO3HUKAIOIIUX B JIPYTUX
y4eOHBIX TpeaAMEeTax.

DOyHKIUH

— Haxoautb 3HaueHue GyHKINU 110 3aJaHHOMY 3HAYCHUIO apryMEHTa;

— HaxXOJUTh 3HAUEHHE apryMEHTa I10 3a/laHHOMY 3HaUEHHIO (DYHKIMH B HECTOKHBIX CUTYaLUsX;

— OIpeneNiTh MOJ0KEHUE TOYKH 110 €€ KOOPAUHATaM, KOOPAMHATHI TOUKH 110 €€ MOJIOKEHHUIO Ha
KOOpJAMHATHOM TUIOCKOCTH;

— 1o rpa@uKy HaxoJuThb 00JACTh OMpPENEICHUs, MHOKECTBO 3HAu€HUH, HyIU (QYHKIUH,
MPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHusi M yObIBaHUS, HauOoibllee WU
HauMEHbIIIee 3HaYeHUs] PYHKIINH;

— CTpOUTh rpauK JTUHEHHON PYHKINH;

— TpOBEpATh, SBISETCS JM JaHHBIM rpaguk rpadgukoM 3a7aHHON GYHKIUM (JIMHEHHOH,
KBaJIpaTUYHOM, 0OpaTHON MPOMOPLUOHATBHOCTH);

—  ONpenesaTh NpuOIMKEeHHbIE 3HAUE€HUSI KOOPAUHAT TOUKH IepecedeHus rpapukoB QyHKINI;

— omepupoBath Ha 0a30BOM YpOBHE TOHSATHSAMMU: IIOCIEIOBATEIbHOCT, apudMeTHuecKas
Iporpeccusi, reoMeTpruiecKasi Iporpeccus;

— pemiarth 3a/Ja4d Ha MPOrPECCUH, B KOTOPHIX OTBET MOXET OBbITh MOJYyYEH HEMOCPEACTBEHHBIM
noJicueToM 6e3 MpUMEHEHUs! GOPMYIL.

B noBcenHeBHOM KU3HU U NIPH U3YYECHHUH IPYTHX NIPEIMETOB:

— HCMOJIBb30BaTh TpaQUKH pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH JUIS ONpEeAeTIeHUs UX CBOMCTB
(HauOonpIIMe M HAUMEHbIIME 3HAYeHMs, NPOMEXKYTKH BO3pacTaHUs M yObIBaHMsA, 0O0IacTH
MOJIOKUTEIbHBIX U OTPULATENIbHBIX 3HAYEHUH U T.11.);

— UCMOJB30BaTh CBOWMCTBA JHMHEHHONW (YHKIMM M ee rpaduk NpH PELIeHWH 3ajad U3 JIPYTUux
y4EOHBIX MPEJMETOB.

CraTncTHKA ¥ TeOpHUsi BepOSITHOCTEH

— HWmerp mpencraBieHHe O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSITHOCTH CIy4yalHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

—  pelath MpocTeiime KOMOMHATOPHBIE 331a4M METOJIOM IIPSIMOTO ¥ OPTaHU30BaHHOTO 1epedopa;

— MpeACTaBJIATh JaHHBIE B BUJIE TaOJINII, AUAarpaMM, rpapuKoB;

— 4uTaTh HHPOPMALIUIO, IPEJICTABICHHYIO B BUJIE TaOIMIIbI, AUAarpaMMBbl, Tpaduka;



OIpeIeNIATh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTHUKU YUCIOBBIX HAOOPOB;

— OLIGHUBATh BEPOSITHOCTb COOBITHS B IPOCTEHIINX CIydasix;

— HUMETb MPEICTaBICHUE O POJIM 3aKOHA OOJIBIIINX YHCET B MACCOBBIX SBJICHUSAX.

B noBceqHeBHOI KM3HU U IPY U3YYeHHUH APYTUX PeIMeTOB:

®  OIICHMBATH KOJIMYECTBO BO3ZMOXKHBIX BAPHAHTOB METO/IOM Iiepedopa;

® UMETh [IPEJCTABICHHUE O POJIM MPAKTHYECKHU IOCTOBEPHBIX U MATIOBEPOSITHBIX COOBITHIA;

® CpaBHHMBATH OCHOBHBIE CTaTUCTHUYECKHE XAPAKTEPUCTUKH, IOITYYECHHBIE B IIPOLECCE PEIICHUS
IIPUKJIAHON 3a/1a4M, U3YyUYCHMsI PEaJIbHOTO SBJICHUS;

— OLIEHUBATh BEPOSTHOCTb PEAJIbHBIX COOBITUH U SIBJICHUH B HECTOXKHBIX CUTYalLlUsX.

TexcroBble 3a1a4un

— PemaTth HeclloKHBIE CIO’KETHBIE 33]Ja4l PAa3HbIX TUIIOB Ha BCe apu(MeTHUECKUE NeHCTBUS;

— CTpPOUTH MOAETH YCIOBUS 3a7auH (B BHJIE TaOIUIIBI, CXEMBI, PUCYHKA HJIM yPAaBHEHUS ), B KOTOPOH
JlaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEIMUMH, C LEJIbI0 [IOMCKA PELLIEHUS 3aa4u;

—  OCYILLUECTBIIATH CIIOCOO MOMCKA PELIEHUs 3a/1a41, B KOTOPOM PACCyKACHUE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO UJIK OT TPeOOBAHUS K YCIOBUIO;

—  COCTAaBJIATH IUIAH PEUICHMS 3a/1a4H;

—  BBLACJIATH dTallbl PELICHUS 33/1a4H;

—  HHTEPIPETUPOBATH BBIYUCIUTENIbHbBIE PE3YIBTATHI B 33/1a4€, UCCIIEN0BATh IIOJIyYEHHOE PELLIEHUE
3a/1a4y;

— 3HaTh pa3In4yMe CKOPOCTeH 00beKTa B CTOsIUEH BOJIE, IPOTUB TEUEHHUS U IO TEUCHUIO PEKH;

— pelaTh 337aud Ha HaXO0X/IEHHUE YaCTH YKCia U YUCIIA [0 €ro YacTu;

— pelaTth 3a7aud pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, Ha JABM)KEHUE), CBSI3bIBAIOIIMX TPU
BEJIMYMHBI, BBIACIATH 3TH BEJIMYMHBI U OTHOUICHHS MKy HUMU;

— HaxoJUTh MPOLEHT OT YUCJIA, YUCIIO IO MPOLIEHTY OT HETO, HAXOAUTh NPOLIEHTHOE CHUKECHHE
WM NIPOLIEHTHOE MOBBIIIEHUE BEJIUYHHBI;

— pellaTh HECJIOXKHBIE JIOTUYECKUE 3a/1a4l METO/I0M PacCyKIECHUH.

B noBceHeBHOI :KM3HU U IPY U3YYeHHUH APYTUX NPeIMeTOB:

— BBLABUIaTh TMIIOTE3bl O BO3MOXKHBIX IMPENEIbHBIX 3HAYEHUSAX MUCKOMBIX B 3ajjau€ BEJIUYUH
(nenatb NPUKUIKY).

I'eomerpuueckue Gpurypsl

e OmnepupoBarh Ha 0A30BOM YPOBHE MOHATUSAMH [€OMETPHUUECKUX QUTYD;

e U3BJEKaTh UH(POPMAIUIO O TEOMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKaxX B IBHOM
BU/IE;

® TIPUMEHATH JUIS PELIEHUs 3a/1a4 TeoMeTprudecKue (PaKThl, €CIN YCIOBUS UX TPUMEHEHHUS 3a1aHbI
B BHOH (opMme;

e pelaTh 33Ja4d Ha HaX0X/IEHHUE T€OMETPUUECKUX BEJTMYMH 110 00pa3iiaM MM arOpuTMaM.

1. B noBceaHeBHOI JKM3HM W NPU U3YYEeHUH APYTUX NPeAMeTOB:

® JCMOJb30BaTh CBOMCTBA FT€OMETPUUECKUX (PUTYP JUISl PEILICHUs TUIIOBBIX 3ajay, BO3SHUKAIOIINX
B CUTYallUSX MTOBCETHEBHOM KU3HU, 3a7a4 IPAKTUUECKOTO COJIEPIKaHUS.

OTHowmIEeHus

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU: PaBEHCTBO (UTYp, paBHbIE (PUTYpBI, PABEHCTBO
TPEYroJbHUKOB, NapalieIbHOCTh MPSMBIX, NEPIEHAUKYIIPHOCTh NPSIMbIX, YTJIIbl MEXAY MPSIMBIMHU,
NEPIEHINKYIIAP, HAKJIOHHAsA, TPOEKIIHSL.

2. B noBceIHeBHO KM3HM M NPH U3yYEeHHUH APYTUX MPeIMeTOB:

—  HCIOJIb30BaTh OTHOILIEHUS IS PELICHHsI IPOCTEUIINX 3a/1a4, BOZHUKAIOIINX B peaTbHON KU3HU.

N3mepenus u BbIYUCIEHUS

— DBbInonHATE U3MEPEHNE UIMH, PACCTOSHUN, BEIUYHUH YIJIOB, C IOMOUIbI0 MHCTPYMEHTOB IS
WU3MEpEHU JUIMH U YIJIOB;

— MNpUMEHATh (POpMYyNBl MepuMeTpa, IIIOMAId U 00beMa, IUIOMIA I MOBEPXHOCTH OTAEIbHBIX
MHOTOTPaHHUKOB MPHU BBIYUCIIEHUAX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHH;

— [pUMEeHATh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOLIEHUS JUISL BEIUMCIICHUS
JUIVH, PaCCTOSHUM, IUIOIIAACH B IPOCTEUIINX CIIydasX.

B noBceHeBHOI :KM3HU U IPY U3YYeHUH APYTUX MPeIMETOB:



® BBIYHMCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalHsX, IUIOMAAN B MPOCTEHIINX
CIIy4asix, IPUMEHATh (POPMYIIbI B IPOCTEUIINX CUTYalUSIX B TOBCEAHEBHOM KU3HH.

I'eomerpuyeckne NOCTpoeHUs

e 300paxarh TUNOBBIC IUIOCKHE (UTYPHI U (DUTYPHI B MPOCTPAHCTBE OT PYKH U C MOMOIIBIO
UHCTPYMEHTOB.

3. B noBce1HeBHO KM3HM M PH U3YyYEeHUH APYTUX MPeIMeTOB:

®  BBINOJHATH IPOCTEHIIINE TOCTPOSHHS Ha MECTHOCTH, HEOOXOJUMbIE B pEAIbHOM JKU3HHU.

I'eomeTpuueckue nmpeodpazoBaHus

e Crpours purypy, CHMMETPHUHYIO JaHHOU (PUTYpE OTHOCUTEIHHO OCH U TOUYKH.

B noBceqHeBHOM KM3HU U IPU U3YYCHUH APYTHX NIPeIMETOB:

® pacro3HaBaTh JBMKEHUE OOBEKTOB B OKPYKAIOILIEM MHUPE;

® pacro3HaBaTh CHMMETPUYHBIE (DUTYPHI B OKPYKAIOIIEM MUDE.

BekTopbI 1 KOOPAUHATHI HA IVIOCKOCTH

— OmnepupoBarb Ha 6a30BOM YpOBHE IMOHSATUSMU BEKTOP, CyMMa BEKTOPOB, TPOU3BEICHHE BEKTOpA
Ha YMCJIO, KOOPJIMHATHI Ha INIOCKOCTH;

—  ONpeneNaTh NPUOIMKEHHO KOOPJIMHATHI TOYKU MO €€ M300paKECHUI0 Ha KOOPAMHATHOMN
IIJIOCKOCTH.

4. B noBceHeBHOM KU3HU H NIPH U3YYEHHUH APYTHUX NPeIMETOB:

— HCIIOJIb30BAaTh BEKTOPBI JUIsl PELIEHMs] MPOCTEHUIINX 3a/ad Ha ONpPEEICHHE CKOPOCTU
OTHOCHUTENILHOT'O JIBUKEHUSI.

HUcropust maTeMaTUKH

— OnuceiBaTh OTAENbHBIE BBIAAIOIINECS PE3YJIbTATHI, IOJYUYECHHBIE B X0/1€ PA3BUTHS MATEMATHKU
KakK HayKu;

— 3HaTh IPUMEPHI MATEMATUUYECKUX OTKPBITHM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMUPHON HUCTOPUEN;

— IIOHUMAaTh POJIb MaTeMaTUKHU B pa3BuTuu Poccuu.

MeTtoanl MaTeMaTHKH

— BoiOupate Noaxosamuii U3y4eHHbIH METOI AJIsl PeLICHHS U3YYSHHBIX TUTIOB MAaTEMAaTUYECKUX
3a/1a4;

— IIpuBoauTh NpUMEpHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOLIEH JEMCTBUTEILHOCTH U
MIPOU3BEICHUAX UCKYCCTBA.

1.4. MaremaTuka: AJireopa.
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 7-9 Kjaccax s obecrniedeHus1 BO3MOKHOCTH
YCIEIIHOT0 MPOA0JIKeHHsI 00pa30BaHusA HA 6A30BOM U YIUIy0J1€eHHOM YPOBHSAX

DJieMeHThI TEOPUH MHOKECTB M MAaTeMATHYeCKO JTOruKH

—  Onepuposamv® nonsmusmii: onpedenenue, meopemd, aKCUOMA, MHOICECEO, XAPAKMEPUCTIUKI
MHOJICECBA,  JJIEMEHM — MHOJNCeCmed, Nycmoe, KOHEYHOe U  OeCKOHeUHOe  MHOICeCmso,
NOOMHONCECMBO, NPUHAOTIEHCHOCb, BKIIOYEHUE, DABEHCTNBO MHONCECE,

—  U300padicamv MHOMICECM8a U OMHOULEHUE MHONMCECNE C NOMOWbIO KpYy208 Diiepa;

— onpeodensimv NPUHAONEHCHOCMb INEMEHMA MHONCECMEY, 00beOUHEHUI0 U NepeceyeHuio
MHOJCECE;

—  3a0a8amb MHONCECMEO C NOMOWbIO NEPEYUCTEHUSL INLEMEHNO8, CJLOBECHO20 ONUCAHUS,

— onepupoéamv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCMb  6bICKA3bIBAHIUS,
OMpuyaHue 8bICKA3bIBAHUL, ONEePayul HA0 6bICKA3bIGAHUAMU. U, UTU, He, YCIO08HbIE BblCKA3bIBAHUS]
(umnauxayuu);

—  Ccmpoumv 8bICKA3bIBAHUSA, OMPUYAHUS BbICKA3bIBAHUII.

B noBce1HeBHOI :KU3HU U PH U3YyYEHUH APYTUX NPEIMETOB:

—  cmpoums YenouKu YMo3aKaiOYeHUll Ha 0CHOBe UCNONIb308ANHUSL NPABUL IOCUKU,

2 o
3)1er " I1aJI€C — 3HATh ONPEACIICHNUE ITIOHATUSA, YMETD IMOSACHATH €TI0 CMBICJI, YMETD UCIIOJIB30BaTh INOHATHE U €0 CBOUMCTBA

Ipyu IpOBEACHUN paCCYX(HeHHﬁ, JA0Ka3aTeJIbCTB, pCIICHNUH 3a/1a4.



—  UCNONIL308AMb MHONCECMBA, ONEPaYUU C MHOMCECEAMU, UX 2paduyeckoe npedcmasienue OJis
ONUCAHUSA PealbHbIX NPOYECCO8 U A6IEeHULL.

Yuciaa

—  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATbHLIX YUCEN, MHOMCECMB0 UenblX 4Yucel,
MHOJICECMBO PAYUOHANbHLIX YUCEN, UPPAYUOHATLHOE YUCTO, KBAOPAMHbIL KOPEHb, MHOMCECHBO
OelicmeUmenbHblX Yucel, 2e0Mempuieckas uHmepnpemayus HamypaibHblX, YeablX, PAYUOHATbHBIX,
OeticmeumenbHuIX Yucei,;

—  NOHUMAams U 0OBACHAMb CMbICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA;

—  BbINOJIHAMb GLIUUCTICHUS, 8 MOM YUCTIe C UCNOIb308AHUEM NPUEMO8 DAYUOHATILHBIX 8bIYUCTEHULL

—  8bINOJIHAMb OKPY2/leHUe PAYUOHATbHBIX YUCeT C 3d0aHHOU MOYHOCMbIO,

—  CpasHusamv payuoOHaIbHbLE U UPPAYUOHATbHBIE YUCTA,

—  npedcmasisnmsv payUoOHAIbHOE YUCLO 8 BUOe 0eCAMUYHOU OpOOU

—  Ynopsaoouusams Yucid, 3anuUcarHbvle 8 8Uuoe 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU;

— Haxooumv HO/ u HOK uucen u ucnonv3osams ux npu peweHuu 3a0a.

B noBce1HeBHOI1 :KM3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:

—  NpUMEHAMb NPasua NPUOIUNCEHHBIX BbIYUCTEHUL NPU PeUeHUU NPAKMUYECKUX 3a0ay U
peuteruu 3a0ay Opyeux y4eOHblX npeomemos;

—  BbINOJIHAMb CPABHEHUe Pe3)IbIMamo8 8blYUCIeHUN NPU peuleHUU NPAKMUYEeCcKUx 3a0ad, 8 mom
yucie npuOIUNCEHHBIX BbIYUCTICHUT,

—  CcOCmasiams U OYeHUBAMb YUCI08bLE BbIPAICEHUS NPU PeuleHUY NPAKMU4eCcKux 3a0ad u 3a0ay
U3 Opyeux yueOHbvix npeomemos;

—  3anucbléamos U OKpY2isAmb YUCIO8ble 3HAYEHUS PEeATIbHbIX 8EIUUUH C UCNOb308AHUEM PASHBIX
cucmem usMepeHus.

ToxknecrBeHHbIE Pe0OPa30BaAHUS

—  Onepuposamsv nNOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3amenem, CmeneHu ¢ yeavim
ompuyamenbHblM NOKA3amenem,

—  BBINOJIHAMb NPeoOPA308aAHUSL YENbIX BbIPANICEHULL. OellCEUs ¢ 0OHOYIEHAMU (CNOJCEeHUE,
gblUUMAHUe, YMHOMCEHUE), OetiCMBUs C MHO2OYIeHAMU (CTIOJCEeHUe, GblYUMAane, YMHOMCEeHUe),

—  BBINOJNIHAMb PA3N0NCEHUE MHO20YIEHO8 HA MHOJICUMENU OOHUM U3 CNOCODO08. 8blHeceHue 3a
CKOOKY, 2pYNNuposKa, UCnoib308anue opmyi COKpAujeHH020 YMHONCEHUSA,

—  gbldeNAMmb K8AOPAM CYMMblL U PA3HOCIU OOHOUIEHO8,

—  packiaovieamv Ha MHONCUMENU K8AOPAMHbILL MpexyieH,

—  BbINONIHAMb NPEeoOPA308AHUSL BbIPAINCEHULL, COOEPIHCAUYUX CMENEHU C YeTbIMU OMPUYAENbHbIMU
nokazamensimu, nepexooums om 3anucu 6 euoe CMeneHu ¢ YeavlM OmpuyamelbHulM noKazamenem K
3anucu 8 guoe opoou;

—  BbINOHAMb NPeobpazo6anus OpPOOHO-PAYUOHATILHLIX BLIPANCEHUL. COKpaweHue Opobel,
npusedeHue aneeopaudeckux opobell K 00wWemy 3HAMEHAMEN0, CLONHCEeHUe, YMHOMCeHUe, OeleHue
ancebpauveckux Opobeti, 6036edenue aneebpauyeckou Opobu 6 HAMYPATbHYIO U UYelyio
OmMpuUYaAMenbHyI0 CMeneHb,

—  BBINONIHAMb NPE0OPA30BAHUSL BLIPANCEHUU, COOEPAHCAUSUX KBAOPAMHbBLE KOPHU,

—  8bloensAmb KaOpam CyMmbl UU PAZHOCMU 08VYTICHA 8 BbIPANCEHUSX, COOEPAHCAUJUX KBAOPAMHbLE
KOpHU,

—  8bINOJIHAMb NPE0OPA308AHUSL BLIPANHCEHUL, COOEPAHCAUJUX MOOYTb.

B noBce1HeBHOI1 :KM3HU U IPU U3YYEeHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEoOPA308AHUSA U OCLICMEUS C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8UOe;

®  GLINOIHAMb NPe0OPA308AHUS ANICEOPAULECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay OpYeux y4eOHbIX
npeomemos.

YpaBHeHHs 1 HEPABEHCTBA

— Onepuposamv  noHamusMu: YpaeHeHue, HEPABEHCMBO, KOPEHb VPAGHEHUs, peuleHue
HepaseHcmaa, pagHoCUNbHbIE YPAGHEHUs, 001acmb OnpeoeleHus ypasHeHus (HepaseHcmaa, Cucmembl
VpasHeHull Uiy HepaseHcms),

— pewiamv JUHElHble YPAGHEHUs U VPAGHEHUS, C800UMble K JIUHEUHbIM ¢ NOMOUWbIO
MOACOECMEEHHBIX NPE0OPA30BANULL,



— peuwiamv K8aopamHvle YPAGHEHUSI U YPABHEHUS, CB00UMbLE K KBAOPAMHBIM C NOMOUbIO
ModHcOecmeeHHbIX NPeodpPa308aHULL,
—  peuwiamv OpoOHO-TUHEUHbIE YPAGHEHUSL,

—  pewamb npocmetiuiue uppayuonansivie ypasnenus euoa [t (x) = a, \/ f(x)= \/ a(x) ;

—  pewiams ypagHeHust 6U0a X = a;

—  peuwams YpasHeHUsi ChOCOOOM PA3NONCEHUS. HA MHONCUMENU U 3AMEHbl NEPEMEHHOU,

—  UCNOIb306aMb MEMOO UHMEPBALO8 OJisl peuleHUsl YeablX U OPOOHO-PAYUOHANbHBIX HEPABEHCME,

—  pewiamw JTUHElHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

—  peuiams HeCl0ACHble KBAOPAMHbLe YPABHEHUS C NAPAMEMPOM,

—  peuiambv HeCloHCHble CUCTEMbL TUHEUHBIX YPAGHEHUU ¢ NapamMempamu,

—  peuiamv HeCl0HCHble YPAGHEHUsL 8 YeblX YUCTAX.

B noBce1HeBHOI KU3HU U MPH U3YYEHUH JIPYTHX NPEAMETOB:

—  cocmasisams U peuwams JuUHelHble U K8AOPamHubvle YPAGHEeHUs, YPAGHEHUS, K HUM CBOOAUUECS,
cucmembl TUHEUHbIX YPAGHEHU, HEPABEHCME NPU peuleHUl 3a0ad OPy2ux Y4eOHbIX npeomMemos,

—  BbINOIHAMb OYEHKY NpaABoonoo0obus pe3yibmamos, NOAY4aemvblx NpU peuleHuu JUHEUHbIX U
K6AOPAMHBIX YPAGHEHUT U CUCTNEM JIUHEUHbIX YPAGHEHUNl U HEPABEHCME NPU PeuleHuy 3a0ay Opyeux
VUeOHbIX NpeoMemos;

—  8bIOUpams coomeemcmeyuue YpasHeHus, HepaseHcmea Uiy ux cucmemsl Oisi COCMAaBLeHUs.
MAMeMamuyecKkol MOOeiu 3a0aHHOU PEalbHOU CUMYayu uiu NPUKIAOHOU 3a0ayil;

—  YyMemb UHMePNPemuposanms NOLYYEHHbI NPU PEUEHUU YPAGHEHUs, HePABEHCMEA U CUCTEMbL
pesyivmam 6 KOnmexkcme 3a40AHHOU PealbHOU CUMYayuu Ui NPUKIAOHOU 3a0ayu.

DOyHKIUH

—  Onepuposameb NOHAMUAMU. (DYHKYUOHAIbHASL 3A6UCUMOCMb, (DYHKYUs, epapuk GyHKyuu,
Cnocoovl 3a0anus QYHKYUU, apeyMeHm u 3HadeHue QyHKyuu, 001acmes onpeoeneHusi U MHOMCECmBe0
3HaYeHull QYHKYUU, HYyIU QYHKYUU, NPOMeICYmKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMb (QVHKYUU,
YemHOCMb/HeuemHOCmyb QYHKYUU,

—  cmpoums 2paghuxu TUHeHOU, K8AOPaAmudHoU GyHKYull, 00pamHou nPOnOPYUOHATLHOCHU,
@yuKyuu 8uda: Ha npumepe KaOPaAmuyHou QYHKYUU, UCNOIb308AMb NPeoOPA308aHUs epapuKa
@yuryuu Y=F(X) ons nocmpoenus epaguros ynxyuii y - a (kx+b)+c 3

— cocmasenams YpasHeHus NPAMOoU O 3A0AHHBIM YCI08UAM: NPOX0oswell yepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXoOsaujell Yepe3 OAHHYI0 MOUYKY U NAPALIelbHOLU OAHHOU NPIMOLL,

— uccrnedogams QyHKYUIO NO ee cpaghuxy;

—  HAXoO0umb MHOJNICECME0 3HAYEHUl, HYIU, NPOMEICYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMU
K8aopamu4Hou hyHKyuu,

— onepupoeéamv  NOHAMUAMU.  NOCIEO08AMENbHOCMb,  ApUMemudeckas  npocpeccus,
2eoMempuyeckas nPoepeccusi;

—  pewiams 3a0a4u Ha APUPMEMUUECKVIO U 2e0MEMPUUECKVIO NPO2PeCCUTO.

B noBceHeBHOI KU3HU U TPH U3YYEHUH IPYTHX NPEIMETOB:

—  WLIIOCMPUPOBAms ¢ HOMOWbIO 2PAPUKA PeanvbHylo 3a8UCUMOCTMb UTU NPOYECC NO UX
XapakmepucmuKam,

—  UCNONb308AMb CBOUCMEA U 2PAPUK KEAOPAMUUHOU (DYHKYUU NPpU peueHuu 3a0ad u3 Opyeux
VUEOHBIX NPEOMEMO8.

TexcroBble 3a1aun

— Pewams npocmvie u cnodcHvle 3a0ayu pasHvlX Munos, a makdice 3a0adu NoblUeHHOU
mpyoHocmu,

—  UCNOIb3068AMb PA3Hble KPAMKUE 3ANUCU KAK MOOEU MEKCMO8 CIONACHBIX 3a0a OJis NOCMPOEHUs.
NOUCKOBOLL CXeMbl U peueHUss 3a0ay;

—  paznuuames Mooelb MeKcma U Mooeib peuleHus 3a0ayl, KOHCMpYyuposams K 0OHOU Modenu
PeueHUsl HeCIONACHOU 3a0ayU pazuvle MOOeaU MeKCma 3a0ayu;

—  3Hamb U NPUMEHAMb 064 cnocoba Noucka peweHus 3a0ay (om mpebosanus K YCi08U0 U om
VC08UsL K mpebo8anuio);

—  MOOenuposams paccyiHcoeHus npu NOUCKe peueHuss 3a0ad ¢ HOMoublo epag-cxemvl;



—  8blOeNAMb IMANbL PeuleHUs 3a0ayU U COOEPHCAHUE KaHCO020 IMAnd,

—  YMemb 8blOUPAMb ONMUMAILHLIN MemOoO0 pewleHuss 3a0adu U O0CO3HABAMb BblOOP Memood,
PAaAccmMampusams pasiuiHble Memoobl, HAXOOUMb PA3HbIE PEUeHUs 3a0aUl, eCiU 803MONCHO;

—  AHAIU3UPOBAMb 3aMpyOHeHUs NPU PEUeHUU 3a0al,

—  BbLINOJIHAMb pA3IUYHbIE NPeodPA308aHUS NPEOSIONCEHHOU 3a0ayl, KOHCMPYUPO8AMb HOBble
3a0a4u u3 OAHHOMU, 8 MOM Yucie oopamuule;

—  UHMEPNPemuposams GblMUCTUMENbHbIE De3VIbmamsl 6 3adaue, UCCIed08ams NOJIYYeHHOe
peuterue 3a0adu;

—  QHAIUBUPOBATNL BCEBO3MOJCHLIE CUMYAYUU B3AUMHO20 DPACHONIONCEHUSL 08YX O00BLEKMO8 U
UBMeHeHUe UX XAPAKMePUCMUK npu COBMEeCMHOM OBUNCEHUU (CKOPOCMb, 8peMs, paccmosHue) npu
peuleHuy 3a0auy Ha O8udiceHue 08yxX O00BEeKMO8 KAaK 8 OOHOM, MAaK U 6 NPOMUBONONONHCHLIX
HAanpasieHusx;

—  UCCTe008amb  BCEBO3MOJICHBIE CUMYAYUU NPU peuleHul 3a0ay Ha O08UdCeHUe No pexe,
PAcCMampusams pasHvle CUCIeMbl Omcyema,

—  pewiams pazHooOpaszmbie 3a0auu «HaA 4acmuy,

—  pewamsb u 000CHOB8bIBAMb CB0E peuleHue 3a0ay (8blOesimb MAMeMamui4ecKyro OCHO8Y) Ha
HAX0MHCOeHUe 4acmu YUCid U YUCia no e20 Yacmu Ha 0CHOB8e KOHKPEMHO20 CMbLCAA Opodu,

—  0C03HABaMb U 0OBACHAMb UOCHMUYHOCTb 3A0AY PA3HBIX MUNOE, CEA3LIBAIOWUX MPU GETUUUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUdICEHUE), 8bIOENSAMb MU BEIUYUHbL U OMHOUWEHUS MeNCOY HUMU,
NPUMEHAMb UX NPU peueHuU 3a0ay, KOHCMpPYUpo8ams cOOCmMeenHble 3a0ay YKA3aHHbIX MUNO0G;

—  81aoemb OCHOGHbIMU MEMOOAMU PEUleHUs 3a0ay HA CMeCU, CNLA8bl, KOHYSHMPayuu,

—  pewamv 3a0ayu Ha NPOYEHMbL, 8 MOM HUCTIe, CIONHCHbIE NPOYEHMbI C 000CHOBAHUEM, UCHOJIbIYSL
pasHvie cnocoowl;

—  pewamv no2uiecKue 3a0auu pazHbiMu Cnocooamu, 8 mom Yucie, ¢ 08yMst OJIOKAMU U C mpems
OOKaAMU OAHHBIX C NOMOWBIO MAOIUY,

—  pewamv 3a0ayu NO KOMOUHAMOpUKe U Meopuu 8eposImHOCMeEll HA OCHO8e UCHONIb306ANHUS
UZYUEHHBIX MeMO008 U 0O0CHOBbIBAMNb peuleHue;

—  peuamv HeClodHCHble 3a0ai N0 MAMeMAMUu4ecKol CImamucmuxe,

—  061a0emb  OCHOGHLIMU — MeMmOOaMU PEeUeHUss CIONHCeMHbIX  3a0ay:  apugmemuyeckull,
aneebpaudeckuil, nepebop 6apuarHmos, 2eoMempuieckull, epapuieckutl, NPUMeHamsb UX 8 HOBbIX NO
CPABHEHUIO C U3VHEHHBIMU CUMYAYUSLX.

B noBceHeBHOIi ;KM3HU U IPU U3YYEeHUH IPYTUX MPEIMETOB:

—  gbloensmb Npu peueHuu 3a0ay XapakmepucmuKku paccmMampusaemMol 8 3aoaue Cumyayuu,
OMIUYHBLE OM PEAIbHBIX (Mme, 0m KOMOPbLX abCmpazupos8anucs), KOHCMpPYUpo8ams Hoeble CUMYayuu
C yuemom dMux XapaKxmepucmux, 8 YacCmHOCMU, NPU peleHUU 3a0ay Ha KOHYeHmpayuu, y4umoléamay
NIIOMHOCIb 8eUecmed;

—  peuwamv u KOHCMPYUpo8ams 3a0aiu Ha OCHO8E PACCMOMPEHUS. PEATbHBIX CUMYAYULL, 8 KOMOPbIX
He mpebyemcs MOUHbIlL bIYUCTUNENbHBLI Pe3VIbMam;

—  peuwamv 3a0ayu Ha 0BUIICEHUE NO PeKe, PACCMAMPUBAS PA3HbLE CUCMEMbL OMCYemd.
CTaTHCTHKA U TeOPHsi BEPOSITHOCTEN

—  Onepuposamb NOHAMUAMU: CIMOIOUAMbLE U KPY208ble OUASPAMMbL, MAOAUYbl OAHHBIX, CPeOHee
apugmemuueckoe, mMeouana, Hauboibulee U HAUMeHblee 3HAYeHUs 6blOOPKU, pA3MAX 6blOOPKU,
oucnepcusi U cCmaHoapmuoe OmKIOHeHUe, CIYYAluHaAsl USMEHUUBOCb,

—  uzsnekamv uHopmayuro, npedCcmasieHHy0 8 mabauyax, Ha OUazpamMmax, epapurax;

—  cocmasnsimb mabauyvl, CMpoums OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHDIX,

—  onepupoeamv NOHAMUAMU: DAKMOPUAN YUCIA, NEPEeCMAHOBKU U COYEeMAaHus, mpey20JbHUK
Ilackansa,

—  NpUMeHAmMb NPABUIO NPOU3BEOEHUs NPU PeuleHUU KOMOUHAMOPHBIX 3404y,

—  onepuposamv NOHAMUAMU: CIYYAUHBLUL ONbIM, CIYYAUHbLIL 8b1O0D, UCHbIMAHUE, dleMeHmapHoe
cayuatinoe coovlmue (UCxo0), Kiaccuyeckoe onpeoesieHue GeposmHOCMU CAVYAUHO20 COObIMus,
onepayuy Hao cay4auHbIMU COOLIMUAMU,

—  npedcmasisime UHGOpMayuio ¢ ROMOwbI0 Kpyeos Jilnepa,

—  pewiamv 3a0a4u HA BbIYUCTIEHUE BEPOAMHOCMU ¢ NOOCYEMOM KOIUYeCmed 6aAPUAHMOE C
NOMOWBIO KOMOUHATOPUKU.



B noBce1HeBHOI1 :KM3HU U IPU U3YYEeHUH IPYTUX MPEIMETOB:

—  usslekamv, UHMEPNpemuposams U npeobpazosvieamsv uHGopmayuio, NPeoCmasienHyio 8
maobauyax, Ha Ouazpammax, cpaguxax, ompaxcarouiyro Ceoucmsed U XapaKxmepucmuku peaibHbIX
npoyeccos u A6NeHuUl;

—  ompedenamv cmamucmuieckue Xapakxmepucmuku 6bl00poK no madauyam, ouazpammam,
epaguram, bINOIHAMb CPABHEHUE 8 3AGUCUMOCTNU OM YelU peuleHUs 3a0ayu;

—  OoyeHusamv 8epPOSAMHOCHIb PealbHbIX COOLIMULL U S681EeHULL.

OTHomIEeHUs

—  Onepuposamb NOHAMUAMU: PABEHCMBO Quzyp, pasuvie ueypbl, pageHCmMeo mpey201bHUKOS,
napanieibHoOCmy NPSAMbIX, NePNeHOUKVIAPHOCMb NPAMBIX, Velbl MeHCOY NPAMbIMU, NePReHOUKYVIAD,
HAKIOHHAS, NPOeKyUs, nododue gueyp, nooodHbvle Gucypol, NOOOOHbIE MPeEYeONbHUKU,

—  npumeHamv meopemy Daneca u meopemy 0 NpONOPYUOHANLHBIX OMPE3KAX NPU peuleHuy 3a0ad,
—  Xapakmepuzo8amby 83AUMHOE PACNOJIOHCEHUE NPAMOU U OKPYIHCHOCTU, O8YX OKPYIHCHOCTELL.

B noBceHeBHOII :KM3HU U IPY U3YYeHHUH APYTUX NPeIMETOB:

—  UCNONb3068aMb OMHOUEHUSA OJISl peUeHUsl 3a0aY, 603HUKAIOWUX 6 PEANbHOU HCUSHU.

H3mepenuss u BIYUCIEHUS

—  Onepuposamv npedcmagieHusmMu o OiuHe, Niowaou, odveme Kax eerudurnamu. Ilpumenamo
meopemy Ilughazopa, popmynvl nrowaou, obvema npu pewieHuu MHO20UIA208bIX 3a0ay, 8 KOMOPbLIX He
6ce OaHuble NPeOCMAasleHbl SI8HO, a MpeOdYIom GblYUCIeHUl, ONepuposams Oonee WUPOKUM
KOIUYecmeom hopmyn Onunsl, niowaou, oovema, 8blyUcCiams XapaKkmepucmuky Komournayuii uzyp
(OKpyoICcHOCMEN U MHO20Y20NIbHUKOB) BbIUUCIAMb PACCMOAHUAL MeXHCOY puaypamu, NpumMeHams
mpueoHoMempudeckue Gopmyvl 05l 8bIUCTEHUL 8 DOJIee CLONCHBIX CILYYASX, NPOBOOUMb BbIUUCICHUSL
Ha OCHOBe PABHOBETUKOCMU U PABHOCOCMABIEHHOCU,

—  1po80O0UMb NPOCMble LIYUCTEHUS HA 00BEMHBIX MeNax;

—  ¢opmyruposams 3a0ayu Ha gvluUcieHUe ONIUH, NIOUWAOel U 00bEMO8 U peuams Ux.

B noBceHeBHOI1 ;KM3HU U IPY U3YYeHHUH APYTUX NPeIMETOB:

—  NpPo80OUMb BLIYUCIEHUS HA MECHHOCTU,

—  npumeHAmb QOopMyNbl NPU BbIYUCTIEHUAX 8 CMENCHBIX YUeOHbIX NnpeoMemax, 8 OKpyicaroujeti
oeticmeumenbHoOCmu.

IIpeoGpazoBanus

o Onepupogéamv nonamuem O0BUNCeHUs U Npeobpasosanus nooodus, 6i1ademv npuemamu
nocmpoenus @ueyp ¢ UCNONb308aAHUEM OBUINCEHUN U Npeodpazosanuil. nooodus, NPUMeHIMb
NOJYYeHHble 3HAHUS U ONbIM NOCMPOCHUU 8 CMENCHbIX NpeoMemax U 6 peanbHblX CUMYAYUsix
OKpYHCarOUieco Mupa,

. cmpoums gueypy, n000OHYI0 OAHHOU, NOJIL30BAMbCA CEOUCMEAMU NOO0OUSL 0I5l 0OOCHOBAHUS
ceolicme ueyp;

. NPUMEHAMb CBOUCNEA OBUNCEHULL Ol NPOBEOEHUS NPOCMEUUUX 000CHOBAHULL CBOUICME ulyp.
B noBceHeBHOIi ;KM3HU U IPU U3YYE€HUH IPYTUX MPEIMETOB:

®  NIPUMEHAMDb CEOLICMEA OBUNCCHUL U NPUMEHAMb NOO00UE O] NOCMPOEHUL U 8bIYUCTEHULL.
Hcropus mareMaTHKH

—  Xapaxmepuzosamv 6K1A0 GblOAUWUXCS MAMEMAMUKO8 8 pA3sumue MamemMamuk U UHbIX
HayuHwlx odracmeli;

—  NOHUMams ponb Mamemamuxu 6 pazeumuu Poccuu.

Metoabl MaTeMAaTHKHU

—  Hcnonw3ysa uzyuennvie Memoowbl, npogooums 00KA3amenbCmeo, GblNOIHAMb ONPOBEPIHCEHUE,

—  8ulOUpamv u3yyeHHvle Memoobl U UX KOMOUHAYUU OJisL peuleHUs MameMamudeckux 3a0ay,

—  UCNONb306aMb MameMamuyecKue 3HAHUsL O ONUCAHUA 3AKOHOMEPHOCMeEl 8 OKpYcaloujell
0eticmeumenbHOCMuU U NPOU3BEOCHUSX UCKYCCMEd,

—  npumeHAmMb npocmeliuiue NPOSPAMMHbBIE CPeOCm8a U  INEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl NpU peueHuy Mamemamuyeckux 3a0ay.

1.5. IlpeameTHnsle pe3yabTaThl ocBoeHust OOII OO0 MBY «lllkosa Ne 79»



I'eomerpust
BoinyckHUK HayunTes B 7-9 kiaccax (VIS HCNIOJIb30BAHUS B MOBCEIHEBHOM KU3HU U
olecreyeHNsi BO3MOKHOCTH YCIIEIITHOTO NPOAO0JIKeHUsI 00pa30BaHusi Ha 6230BOM ypOBHe)
DJIEeMEHTBI TEOPUH MHOKECTB U MaTEeMAaTH4Y€CKOM JIOTHKHU
—  OnepupoBaThb Ha 0a30BOM YPOBHE® IIOHSTHSIMH: MHOXCCTBO, OJIEMEHT MHOXCCTBA,
IIOJIMHO>KECTBO, IIPUHAJIEKHOCTB;
—  3a/aBaTb MHOXECTBA IIEPEUNCIICHUEM UX DJIEMEHTOB;
—  HaxoJuTb IlepeceyeHue, 00beAMHEHHE, TOAMHOKECTBO B IPOCTEHIINX CUTYALUAX;
—  omepupoBaTb Ha 0a30BOM YpPOBHE MOHSATHSAMM: OIpPEIECIECHHE, aKCHUOMa, TEopeMma,
JI0Ka3aTeNIbCTBO;
—  IPUBOJAUTH IPUMEPHI U KOHTPIPUMEPBI IS TIOATBEPKICHUS CBOUX BBICKA3bIBAHUM.
B noBcenHeBHOM KM3HU U IIPH U3YYEHHUH APYTHX PEIMETOB:
—  HCIIOJIb30BaTh IrpauuecKoe MpeCTaBICHUE MHOKECTB JJIsl OIIMCAHUS pealbHBIX MTPOIIECCOB U
SIBJICHUH, IPU PELICHUH 3a/1a4 JPYTUX y4eOHbIX IPEAMETOB.
Yucaa
—  OmnepupoBatrb Ha 6a30BOM YpOBHE MOHATUSMH: HATYPAIbHOE YHCIIO, LIEI0E YUCIIO,
OOBIKHOBEHHAS P00k, eCITUYHAS P00k, CMEIIaHHAs IPO0b, pallMOHAIBHOE YHCIIO,
apu(pMeTHYECKUIl KBaJpaTHbIM KOPEHb;
—  MCHOJIB30BaTh CBOMCTBA YUCEIN U IIPABUIIA JEHCTBUN IIPYU BBIITOJIHEHUY BBIYMCIICHU;
- WCIIOJIb30BATh MPU3HAKH JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BEINOTHEHUH BRIYHCICHUH 1
pELIEHNN HECIIOKHBIX 3a]1a4;
—  BBIIOJHATH OKPYIVIEHUE PALMOHAIIBHBIX YHCEN B COOTBETCTBUHU C IIPABUIIAMHU;
OLICHUBATh 3HAYECHHE KBaJPATHOTO KOPHS U3 MIOJIOKUTEIBHOIO LIEJIOT0 YUCIIA;
pacrno3HaBaTh pallMOHAIbHbIE U HPPALlMOHAJIbHBIE YHUCIIA;
CpaBHMBATh YUCIIA.
B noBceHeBHOI :KM3HU U IPY U3YYeHHUH APYTUX PeIMeTOB:
OLICHUBATb PE3YJIbTATHI BBIYMCIECHUI IIPU PEIICHUH IPAKTUYECKUX 3a]a4;
—  BBIIOJHATH CPAaBHEHUE YHUCEII B PEAJIbHBIX CUTYaIUsX;
—  COCTaBJISATh YMCJIOBBIE BBIPAKEHUS NPU PELIEHUH IPAKTUUECKUX 3a/1a4 U 3aj1a4 U3 IPyrux
y4EOHBIX MPEJMETOB.
ToxnecrBeHHbIe IPe0Opa3oBaHUs
J BoInonHATh HecHOXKHBIE TPE0Opa3oBaHus ISl BBIYMCICHUS 3HAUEHUN YHCIIOBBIX BBIPAXKEHUH,
COJiepKalllMX CTENeHHM C HaTypaJbHbIM IOKa3aTelieM, CTENeHH C LeJIblM OTPHUIATEIbHBIM
IIOKa3aTeNeM;
J BBITOJIHATH HECJIOKHbBIE TPE0OPa30BaHMsI LENIbIX BBIPAXKEHUM: PacKpbIBaTh CKOOKHU, IPUBOINUTH
10JI00HBIE ClIaraeMble;
o UCIOJIb30BaTh (OPMYJIbl COKPAIIEHHOTO YMHOXKEHHUs (KBaapaT CyMMBI, KBaJpaT pPa3HOCTH,
Pa3HOCTh KB/IpaToOB) /Ul YIIPOLIEHUS BBIYMCICHUN 3HAaYSHUI BBIPaKEHUIA;
o BBINOJIHATh HECJIOXKHBIE MpeoOpa3oBaHUs JPOOHO-TMHEWHBIX BBIPAKEHUH M BBIPAKEHHH C
KBa/IpaTHBIMU KOPHSIMH.
B noBcenHeBHOM KM3HU U IPH U3YYEHUH APYTHX NPEIMETOB:
o IIOHMMATh CMBICI 3alIMCH YHCIIa B CTAHIAPTHOM BUJIE;
J OIepupOBaTh Ha 06a30BOM YPOBHE MOHATHEM «CTaHAAPTHAs 3aIUCh YUCIIay.
YpaBHeHNS M HEPABEHCTBA
—  OnepupoBarb Ha 0a30BOM ypOBHE MOHSTHSAMU: PaBEHCTBO, YMCIOBOE PaBEHCTBO, YpaBHEHUE,
KOpPEHb YpaBHEHMs, pELICHHE YPAaBHEHMs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pEILECHUE
HEPABEHCTBA;
—  IPOBEPSATH CIIPaBEAINBOCTb YMCIOBBIX PABEHCTB U HEPABEHCTB;
—  pellaTh JIMHEHHbIE HEPABEHCTBA U HECIIO)KHBIE HEPABEHCTBA, CBOASIINECS K JINHEHHBIM;

® 3jech W jamee — paco3HABATH KOHKPETHBIC TPHMEPH OOIIMX MOHSTHII MO XapaKTEpPHBIM INPU3HAKAM, BBIIOJHSTH
JICUCTBUS B COOTBETCTBHH C OIPEIENICHUEM U IIPOCTEHIIIMMU CBOHCTBAMH ITIOHATHH, KOHKPETU3UPOBATH ITpUMEpaMu o0mune

IIOHATHUS.



—  pelaTh CUCTEMbI HECIIOKHBIX JIMHEWHBIX YpaBHEHU, HEPABEHCTB;

—  IIPOBEPSATH, ABJISAETCS JIU JAHHOE YHUCIIO PEILIEHUEM YpaBHEHNUs (HEPABEHCTBA);
—  permiaTth KBaJIpaTHbIE YpaBHEHUS 10 (hopMysie KOpHEH KBaIpaTHOTO YPAaBHEHHS,
—  u300pa)kaTh peUIeHUs HEPABEHCTB U MX CHCTEM Ha YHCIIOBOH MPSIMOI.

B noBceHeBHOI KM3HU U IPY U3YYeHHUH APYTUX PeIMeTOB:

— COCTAaBJIATH U PEIIATh JINHEHHBIC YPAaBHEHUS IIPU PEIICHNUH 3a]a4, BOSHUKAIOLIUX B IPYTUX
y4EOHBIX MpeMeTax.

DyHKUMH

— Haxoautb 3HaueHue GyHKINU 110 3aJaHHOMY 3HAYCHUIO apryMEHTa;

— HaXOJUTbh 3HAUCHHE apryMEHTa I10 33JaHHOMY 3HAUCHHIO (PYHKIH B HECTOKHBIX CHUTYalLUsX;

—  OIpEIENATh IOJIOKEHNE TOYKH 10 €€ KOOPAMHATAaM, KOOPAUHATBI TOUYKH 110 €€ I0JOKEHUIO Ha
KOOPJAMHATHOM IIOCKOCTH;

— 1o TpaduKy HaxOIUThb OOJIACTH OIpPENEICHUs, MHOXKECTBO 3HAYCHHH, HYIU (QYyHKIUH,
IIPOMEKYTKM 3HAKOIOCTOSHCTBA, IPOMEXYTKHM BO3pacTaHusl W yObIBaHMs, HauOojbllee U
HaMMEHbIIee 3HAaYeHUS (PYHKIINH;

— CTpoUTh rpauK JIMHEHHOHN QyHKINH;

— TPOBEpATH, SBISETCS JU JaHHBIA rpaduk rpadpukom 3amaHHOW (GYHKIMK (JTMHEHHOM,
KBaJIpaTUYHOM, 0OpaTHON MPONOPLUOHATBHOCTH);

—  OIpenesATh NPUOIMKEHHbIE 3HaUE€HUsI KOOPAWHAT TOUKH IepeceueHust rpaduKoB (QyHKIIMMT;

— omnepupoBath Ha 0a30BOM YPOBHE MOHATUSMH: IIOCJIEIOBATEIBHOCTh, apU(MeTHdecKas
Iporpeccusi, reoMeTpuuecKasi Iporpeccus;

— pemarph 3a/la4d Ha MPOTPECCHU, B KOTOPBIX OTBET MOXET OBITh MOJIydeH HETOCPEICTBEHHBIM
1oJicueToM 6e3 NpUMeHEeHUs! GOPMYIL.

B noBcenHeBHOM KM3HU U IPH U3YYeHHUH APYTHX NPEIMETOB:

— HCHOJb30BaTh I'paUKH peasibHbIX MPOLIECCOB M 3aBUCUMOCTEH AJIS ONpEeNesIeHUs] UX CBOMCTB
(HanOonplIMe M HaUMEHbIIME 3HAYEHMs, IPOMEXYTKM BO3pacTaHusi U yObIBaHUs, 00JacTH
MIOJIO)KUTEIBHBIX U OTPULATENIbHBIX 3HAYEHUH U T.11.);

— WCHOJB30BaTh CBOWMCTBA JHMHEHHOW (DyHKIMM M ee rpaduK NMpU PEUICHWH 3aqad U3 JAPYTHX
y4eOHBIX TPEAMETOB.

CraTucTHKA U Teopusi BepoSITHOCTel

— HwMerp mpencraBieHHE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTH CIIy4alHOTO
cOOBITHSI, KOMOMHATOPHBIX 3aa4ax;

— pelaTs npocTeiime KoOMOMHATOPHBIE 3a/1a4l METOI0M MIPSIMOTO M OPTraHU30BaHHOTO Mepedopa;

— TPEeACTaBJIATH JAaHHBIE B BUJE TaOINIL, TUarpaMM, rpadukoB;

— 4WTaTh HHPOPMALIUIO, IPEJICTABICHHYIO B BUJIE TaOIMIIbI, AUAarpaMMBbl, Tpaduka;

—  OIpeJleNIATh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHUKHU YUCIOBBIX HAOOPOB;

— OLIEHUBATh BEPOSITHOCTb COOBITHS B IPOCTEHIINX CIydasX;

— HUMETb MPE/ICTaBICHUE O POJIM 3aKOHA OOJBIINX YUCET B MACCOBBIX SBJICHUSAX.

B noBcenHeBHOM KM3HU U IPH U3YYeHHUH APYTUX NPEIMETOB:

® OILIEHMBAThH KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepedopa;

® UMETb [IPEICTABICHHUE O PO MPAKTUUECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

® CpaBHMBATH OCHOBHBIE CTaTUCTHUYECKHE XAPAKTEPUCTUKH, MOITYYECHHBIE B IIPOLECCE PEIICHUS
MIPUKJIAIHON 3a/1a4u, U3yUEHHs PEaJIbHOTO SIBJICHUS;

— OLIGHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH U SIBJIEHUH B HECTOKHBIX CUTYalLlUsX.

TexkcroBble 32124

— PemaTh HeclIOKHBIE CIO’KETHBIE 33]Ja4l Pa3HbIX TUIIOB Ha BCe apu(MeTHUECKUE EHCTBUS;

— CTPOUTH MOJIETb YCIOBHS 3a7auu (B BUJE TaOIHIIbI, CXEMbI, pUCYHKA WJIM YPAaBHEHUs), B
KOTOPO# JaHBI 3HAYEHHI IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LI€JIbI0 IOUCKA PEIICHHUs
3a/1a4y;

—  OCYUIECTBJIAATh CLIOCO0 MOKCKA PEIIeHUs 3a7au, B KOTOPOM PacCyX JACHHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAHUIO WIIH OT TPeOOBaHUS K YCIIOBHIO;

— COCTaBJIATH IJIaH PELIeHUs 3a/1a4H;

—  BBLAEIATH dTalbl PELICHUS 33/1a4H;



— HMHTEPIPETUPOBATH BHIUUCIUTEIBHBIE PE3YJIbTATHI B 33/1a4€, UCCIEA0BATH MOJTYYEHHOE
pelIeHNE 3a1a4u;

— 3HATh pa3IMuue CKOPOCTEH 00BEKTa B CTOSTUEH BOJIE, MPOTHB TEYCHUS U 10 TCUYCHUIO PEKH;

— pemiaTh 3aJ1a4yd Ha HAXOXJACHUE YaCTH YUCJIa U YKCIIa 110 €ro YacTu,

— pelaTh 3a7a4d pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKH, HA IBI)KEHUE), CBA3BIBAIOIINX TPH
BEJIMYUHBI, BBIJICIISATH 3TH BEJIMUUHBI U OTHOIICHUS MEXAY HUMU;

— HaxoAWTh MPOILEHT OT YKCJIA, YUCIIO 110 MPOLIEHTY OT HET0, HAaXOUTh MPOLEHTHOE CHI)KEHUE
WJIM MPOLIEHTHOE MOBBIIICHUE BEJTUYUHBI;

— peuiaTh HECIOKHbBIE JJOTUUECKHUE 3a]1a41 METOJIOM PACCYKICHUI.

B noBceaHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NIPEeAMETOB:

— BBIABHUIAaTh TMIOTE3bl O BO3MOXHBIX INPEICIbHBIX 3HAYCHUSAX MCKOMBIX B 3aJlaye BEJIWYHH
(nenatb NPUKUIKY).

I'eomerpuueckne purypsol

e OrnepupoBaTh Ha 6a30BOM YPOBHE IMOHATHIMHU Fr€OMETPHUCCKUX (DHUTYD;

® U3BIEKaTh UHPOPMAIUIO O TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEkKaX B IBHOM
BUJIC;

® TIPUMEHATH JIJIS PELICHUS 3a/1a4 TeoMeTprudecKue (PaKkThl, €CIU YCIOBUS UX TPUMEHEHHUS 3a1aHbI
B sIBHOM (hopme;

® pemiath 3a/1a4d Ha HaXO0XKJICHHE TEOMETPUUYCCKUX BEIMYMH 10 00pa3iiaM WA alrOPUTMaM.

5. B noBceaHeBHOM ;KM3HU ¥ TPH U3YUYEHUH APYTUX NIPeIMETOB:

®  HCIIOJIK30BaTh CBOMCTBA TEOMETPUUYECCKUX (PUTYD /IS PEIICHHS TUIIOBBIX 3a/1a4, BOZHUKAIOIIIUX
B CUTYyalMsAX [TOBCEIHEBHOM KU3HU, 3a/1a4 MPAKTUYECKOT0 COJEPHKAHUS.

OTHoueHus

— OmnepupoBath Ha 0230BOM YpOBHE MOHSATHUSIMU: PAaBEHCTBO (UTYp, paBHBIE (DUTYPHI, PABEHCTBO
TPEYroJIbHUKOB, MMAPAIEIbHOCTh MPSAMBIX, NEPIEHIUKYISIPHOCTD MPAMBIX, YIJIbl MEXKIY HPSIMBbIMH,
MEePIEHIUKYIISIP, HAKIOHHAS, POEKIIUSL.

6. B moBcenHeBHOIi ;KM3HU U MPH U3YYEHUH IPYTUX MPETMETOB:

—  HCIOJb30BaTh OTHOIICHUS JJIsSI PEIICHUS MPOCTEUIINX 3a/1a4, BOZHUKAIOIIUX B PEalbHOMN KU3HU.

HN3MepeHus u BbIYMCICHUS

— DBbINOTHATE U3MEPEHUE JJIMH, PACCTOSIHUNA, BEJIUYUH YTJOB, C TOMOIIbIO WHCTPYMEHTOB IS
WU3MEPEHU JUIUH U YIJIOB;

— TOpUMEHSTH GOPMYIIBI IEPUMETPA, TIJIOMATU U 00beMa, TIIONMAIU TTOBEPXHOCTH OTIAEITHHBIX
MHOT'OTPaHHUKOB IIPU BBIUKCIIEHUAX, KOT/Ia BCE IaHHBIE UMEIOTCS B YCIIOBUU;

— [pUMeHATh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUIECKHE COOTHOLIEHUS IS BEIUMCIICHUS
JUIMH, PACCTOSIHUM, TUIOIIAAEH B IPOCTENUIIUX CIIydasX.

B noBceaqHeBHOI KU3HU U NIPU U3YYEHHUHU APYTUX NPEeAMETOB:

® BBIUHCIISTH PACCTOSHUS HA MECTHOCTH B CTAaHJIAPTHBIX CUTYAIUAX, IJIOMIAJAA B MPOCTEUIINX
CIIy4asix, IPUMEHATh (DOPMYIIBI B IPOCTEHIIINX CUTYAIUsIX B TOBCEIHEBHOM JKU3HH.

I'eomeTpuyecKkue mMoCTpoeHUst

e l300paxkarh TUMOBBIE TIOCKHE (UTYPHI B (DUTYPHI B MPOCTPAHCTBE OT PYKHU U C IMOMOIIBIO
WHCTPYMEHTOB.

7. B noBceqHeBHOM KM3HU ¥ NTPH U3YUYEHUHM JPYTUX NPeIMETOB:

®  BBINIOJIHATH MPOCTEHUINNE TOCTPOSHUSI HA MECTHOCTH, HEOOXOIMMBIE B peaTbHOM JKH3HHU.

I'eomerpuueckune npeodpa3oBaHus

e Crpouts Qurypy, CHMMETPUUYHYIO TaHHOU (PUTYpPE OTHOCUTEIBHO OCH U TOUKH.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPeIMETOB:

® pacrno3HaBaTh JBIKEHHE OOBEKTOB B OKPYIKAIOIIEM MUPE;

® pacrno3HaBaTh CHMMETPUYHBIE (DUTYPHI B OKPYKAIOIIIEM MHPE.

BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

— OmnepupoBarh Ha 6a30BOM YPOBHE IMOHSATUSMHU BEKTOP, CyMMa BEKTOPOB, TPOU3BEICHUE BEKTOPA
Ha YHMCJIO, KOOPJIMHATHI Ha INIOCKOCTH;

—  ONpeNeNaTh MPUOIMKEHHO KOOPIWHATHI TOYKU TI0 €€ M300paKECHUI0 Ha KOOPAMHATHOMN
IUIOCKOCTH.

8. B nmoBceaHeBHOI1 ;KM3HU U NP U3YYEHUH APYTUX MPEIMETOB:



— HCIIOJIB30BAaTh BEKTOPBI U PEUICHMs NMPOCTEHINMX 3a1ad Ha ONPEIEICHHE CKOPOCTU
OTHOCHUTEJIHOTO IBUYKEHUS.

HcTopus MmaTeMaTHKH

— OnuceiBaTh OT/IENbHBIE BBIJAIOIINECS PE3YJIBTAThI, IOJyUYEHHBIE B XO/J€ PA3BUTHSI MaTEMaTUKU
KaK HayKH;

— 3HAaTh IIPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBS3U C OTEYECTBEHHOU U
BCEMUPHOM UCTOPHUEH;

— IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun.

MeToabl MaTEMATHKHU

— BoI0OupaTh NoaX0AMIMNA U3YUYEHHBIM METO AJIs1 PELIEHHS] U3YYEHHBIX TUIIOB MAaTEMAaTUUECKUX
3a1ad4;

— IIpuBoauTh IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAIOIIEH N1eUCTBUTEIBHOCTH U
IIPOU3BENCHUAX UCKYCCTBA.

1.6. Maremaruka: ['eomeTpus
BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS B 7-9 KJ1accax uist o6ecrnedeHusi BO3MOKHOCTH
YCIIEIIHOTO MPOA0JI:KeHUs1 00pa3oBaHus HA 0230BOM M YIJIy0JIeHHOM YPOBHAX

I'eomerpuueckue purypbi

—  Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX PUeyp;

—  U361eKamv, UHMePNPemuposams U nPeooPa308bl8ams UHGOPMAYUIO O 2eOMEMPUUECKUX
Queypax, npedcmasieHHyI0 Ha Yepmestcax;

—  NpumeHAmMb 2eomempuyecKkue paxmol 0 peueHus 3a0a4, 6 mom Yucie, npeononazarouux
HECKOJIbKO UWA208 PeUeHUsl;

—  opmyruposamsv 6 npocmenuux CIyuasx c6OUCmMea U NPUHAKU pueyp;

—  00KAa3bl8amMb 2eOMEMPUECKUe YMEePIHCOCHUS,

—  e1ademb CMaHOApmHuol Kiaccuguxayue niockux gueyp (mpeyeoibHuxkos u
Yemulpexy201bHUKOB).

B noBceiHeBHOI KU3HU U TPH M3YYEHUH IPYTHX NPEIMETOB:

—  UCNOIBL306AMb CEOUCMBA 2COMEMPUYECKUX (hucyp 0I5 peuerus 3a0ay NPAKMu4ecKo2o
xapakmepa u 3a0ay u3 CMeNCHbIX OUCYUNTIUH.

OTtHoweHnst

—  Onepuposamv NOHAMUAMU. PABEHCMBO u2yp, pagHsle Guypsl, paseHCmMEo mpey2oIbHUKOS,
napanieibHOCMy NPIMbIX, NEPREHOUKVAAPHOCb NPAMbIX, Yelibl MeHCOY NPAMbIMU, NEPREHOUK)YIAD,
HAKJIOHHAA, NPOeKYyUs, nodoodue gueyp, nooodHvle gucypol, NOOOOHBIE MPEY20NbHUKU,

—  npumenams meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU peleHUU

3a0ay;

—  Xapakmepuzoeamuv 83AUMHOE PACNOIONHCEHUE NPAMOLL U OKPYIHCHOCIU, 08YX OKPYHCHOCMEL.

B noBceHeBHOI1 ;KM3HU U IPU U3YYeHUH APYTUX MPEIMETOB:

—  UCNONb3068aMb OMHOUEHUSA OJIsl PEULeHUs. 3A0aY, 803HUKAIOUUX 8 PEalbHOU HCUSHU.

N3mepenus u BHIYUCIEHUS

—  Onepuposamv npedcmagieHusmMu o OiuHe, NAOWAOU, oOvbeme Kak eeauuyunamu. [lpumensmo
meopemy Ilughacopa, hopmynvl niowaou, 0b6vema npu peuteHuu MHO20ULA208bIX 3a0al, 8 KOMOPbIX He
gce OamHble NpeoCmasienvl sA6HO, A MpeOyIoOm GblYUCIEeHUU, Onepuposams 0Oonee WUPOKUM
KOAU4eCmeom Gopmyn OIuHbl, NIowaou, o0o0vemda, BblYUCIAMb XapaKmepucmuky KomouHayui guyp
(OKpysICcHOCmEl U MHO20V20NbHUKOB) BbIUUCIAMb PACCMOAHUL MeHCOy @ueypamu, HPUMEHAMb
mpucoHoMmempuyeckue Gopmyivl 05 8bIYUCTEHUL 8 DOJIee CONHCHBIX CYUAAX, NPOBOOUNb GbIYUCTEHUS.
Ha OCHOBe PaBHOBETUKOCMU U PABHOCOCMABIEHHOCTNU,

—  NpoBoO0Umb NPOCMmbie GbIYUCTEHUS HA 00bEMHBIX MeNax,

- opmyruposams 3a0a4u HA BbIYUCTEHUE OJIUH, NAOWAOeU U 00BEMO8 U peulambs Ux.

B noBce1HeBHOIi ;KM3HU U IPH U3YYEeHUH IPYTUX MPEIMETOB:

—  NpoBOOUMb GbIYUCIEHUS HA MECIMHOCTU,



—  npumeHAmMb HOpMYIbl NPU BBIYUCTEHUAX 8 CMENCHLIX YUeOHbIX npedmemax, 6 oKpyicaroujeli
0eticmeumenbHOCmU.
I'eomerpuyeckne NOCTpoeHUs
—  Hzobpascams ceomempuyeckue gueypvl no meKcmo8omy u CUMBOIbHOMY ONUCAHUIO,
—  c80000HO ONepupo8ams YEPMeHCHbIMU UHCIPYMEHMAMU 8 HECTONCHBIX CIVUASIX,
—  BLINOJHAMb NOCMPOEHUSL MPEY20TbHUKOB, NPUMEHSIMb OMOETbHbLE MENMOObL HOCMPOEHUT
YUPKYIeM U TUHEUKOU U NpO80OUMb NPOCMetiuiue UCCIe008aHUs YUCLA PeULeHULL,
—  uz00pasxcams munogvle NIOCKue hueypsl U 06veMHble meia ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.
B noBceiHeBHOI KU3HU U TPH U3YYEHUH IPYTUX NPEIMETOB:
—  BbINOJHAMb Npocmetiuiue NOCMPOeHUs Ha MECIHOCMU, He0OX00UMble 8 PEeAlbHOU HCUSHU,
—  OYeHUBamv pasmepsl PeaibHbIX 00BEKMO8 OKPYIHCAIoUieco Mupd.
IIpeoGpazoBanusn
. Onepuposamv nousmuem O0BUdICEHUsL U NPeodpaz’08anus noooodus, e1ademv npuemamu
nocmpoenus @ueyp ¢ UCNOIb308AHUEM OBUMNCEHUL U Npeodpa3oeaHuti noooous, NpuMeHsms
NOJYYeHHble 3HAHUA U ONbIM HOCMPOCHUN 68 CMENCHbIX NPeoMemax U 6 pedlbHblX CUMYAYUSIX
OKpYJIcaroujeco Mmupa,
. cmpoums gueypy, n0O0OOHYI0 OAHHOU, NOIL308AMbBCA CBOUCMBAMU NOO00USL 0l 0OOCHOBAHUS
ceoticms guayp,
. NPUMEHAMb CBOUCMBA OBUINCEHULL 0151 NPOBEOEeHUsI NPOCMeUUX 000CHOBAHULL C8OUCME huzyp.
B noBce1HeBHOIi ;KM3HU U IPU U3YYEeHUH IPYTUX MPEIMETOB:
®  NPUMEHAMb CEOUCMEA OBUINCECHULL U NPUMEHMb NOO0OUE 05t NOCMPOEHUL U bIYUCTEHUIL.
BekTopbl H KOOPAMHATHI HA JIOCKOCTH
—  Onepuposams NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb 8EKMOPO8, NPou3gedeHue 8eKmopa Ha
YUCTIO, V2Ol Mewncdy eKMOPAMU, CKAISAPHOE NPOU3BeOeHUe 6eKMOpOs8, KOOPOUHAMbl HA NIOCKOCMU,
KOOPOUHAMbL 6eKMOPA;
—  BLINOJHAMb OelCmBUsl HAO GeKMOpAMU (CLOJCeHUe, GbIYUMAHUE, YMHONCEHUEe HA YUCTO),
BbIUUCTIAMD CKATAPHOE NPOU3EEOeHUe, ONPEOelsimb 8 NPOCMENUUX CLYYAsX Y20l MedCdy 6eKMOopamu,
BbINOIHAMb PA3NI0NHCEHUE BEKMOPA HA COCMABNAIOuUe, NPUMEHAMb NOJYYeHHble 3HAHUA 8 (Uu3uKe,
NOIb308AMbCIL YOPMYIOU BIYUCTEHUS. PACCIOSIHUSL MENHCOY MOUKAMU NO U3BECHHBIM KOOPOUHAMAM,
UCNONIb3068aMb YPABHEHUS ucyp 05 peulenuss 3a0ad,
—  NpUMEHAMb 6EKMOPbL U KOOPOUHAMbL OJI PEULEHUST 2COMEMPUYECKUX 3A0aY HA BbIYUCIEHUE
OJIUH, V2ll08.
B noBceHeBHOII :KM3HU U IPU U3YYEeHUH TPYTUX MPEIMETOB:
—  UCHONb3068aMb NOHAMUSL BEKMOPO8 U KOOPOUHAmM OJis peueHus 3a0ay no gusuxe, ceoepaguu u
Opyeum y4eOHbIM npeoMema.
HcTopusi MaTeMaTHKH
—  Xapakmepuzosamsv 6KIAO BbLOANOWUXCS MAMEMAMUKOS 8 pazeumue MAamemMamurku U UHbIX
HayuHulx odracmeil;
—  noHumamse poib mamemamuku 6 pazeumuu Poccuu.
MeTtoabl MATEMATHKH
—  Hcnonw3ys uzyuennvie memoosvl, npo8ooums 00KA3amenbCmeo, blNOIHIAMb ONPOBEPIHCEHUE;
—  8ulOUpamv u3yyeHHvle Memoobl U UX KOMOUHAYUU OJisl peuleHUs MameMamudeckux 3a0ay,
—  UCNONb306aMb MameMamuyecKue 3HAHUsL 01 ONUCAHUA 3AKOHOMEPHOCMeEl 8 OKpycaloujell
OeticmeumenbHOCmuU U NPOU38e0eHUsAX UCKYCCMEa,

— NpuMeHAmMb npocmetiuiue NPOZPAMMHbLIE CPEOCMBA U  INEKMPOHHO-KOMMYHUKAYUOHHbBIE
cucmembvl Npu peueHuy Mamemamuyeckux 3a0ay.

2.1. Coaepsxanue y4eOHOro npeamera «Ajaredpa»

Copep:xanue Kypca MaTeMaTHKu B 7—9 Ki1accax
Yucaa
PanmnonanbHbIe YnCIa



MHOX€ECTBO pallMOHAIBHEIX yucell. CpaBHEHUE pallMOHALHBIX Yicell. JlefCTBUS ¢ pallMOHATBHBIMU YHCIaAMHU.
Tlpedcmaenenue payuonarbHo2o Yucia 0ecamuyHol opoowvio.

Hppaunonanshble yncaa

[onsiTre upparoHaNbHOTO uMcia. Pacrmo3HaBaHWe WMppalMOHANBHBIX 4uced. [IpuMepsl noka3aTenbCTB B

anrebpe. MppanroHanbHOCTD Yncia ~.'r2 [Ipumenenue B reomerpuu. Cpagrenue uppayuoHATbHLIX YUCE.
MHootcecmso Oeticmeumenvhbix ducel.

To:xxaecTBeHHbIE NPeoOpa3oBaHUs

YucaoBble M OYKBeHHbIE BIPAXKeHUSI

Bripaskenue ¢ mepeMeHHOH. 3HaUeHNE BRIpakeHH. [1omcTaHOBKA BEIpaKEHUH BMECTO IIEPEMEHHBIX.

Iesbie BbIpameHus

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeNIeM U ee CBOMCTBa. [IpeoOpa3oBaHust BEIpaKeHHUH, COAEPXKAIINX CTETIIEHH C
HaTypaJIbHbIM [TOKa3aTeNeM.

OnHouneH, MHOTOWIEH. J[eHCTBHS ¢ OAHOUYICHAMH M MHOTOWIEHAMHU (CIIOKCHHE, BRIYMUTAHUE, YMHOXKEHHE).
@opMysBl COKpAIIEHHOIO YMHOKEHHUS: pa3HOCTh KBAJpaTOB, KBaJpaT CyMMBbl M pa3HOCTH. Paznoxenue
MHOTOWICHa Ha MHOKUTEININ: BBIHECEHHE OOIIEro MHOMKHUTENS 32 CKOOKH, SPYNRUPOGKA, NPUMEHEHUe Bopmya
COKpaujenno2o ymuodcenus. Keaopamuwiti mpexunen, pasnodcenue Keaopamno20 mpexuneHa Ha MHOJICUMENU.
Jlpo0HO-panoHAIbHbIE BbIPasKeHUs

Crenenp ¢ nenbiM nokasateneM. I[IpeoOpa3oBanue npoOHO-TMHEHHBIX BBIPAXKEHUI: CIIOKEHHE, YMHOXKCHHUE,
nernenue. Aneebpauueckas Opobdw. [Jonycmumvle 3HaUeHUs NepeMEHHbIX 8 OPOOHO-PAYUOHATLHBIX BbIPANCEHUSX.
Coxpawenue aneeopauyeckux opobei. Ilpusedenue ancebpauveckux Opobell Kk 0bwemy 3HAMEHAMENO.
Heticmeusa ¢ ancebpauveckumu OpoOamu: crodiCeHue, GbluUmanue, YMHOJCEHUe, OelleHue, 6036e0eHue 6
cmeneHo.

IIpeobpazosanue bipadiceruil, CoOOePAHCAUUX 3HAK MOOYJIA.

KBaapatHbie KopHU

Apudmernueckuii KBaapaTHBIN KopeHb. [IpeoOpazoBaHue BBIpaXEHHHA, COJAEPKAIMINX KBaJpPaTHbIE KOPHH:
YMHOKEHHE, JAeJICHUE, BRIHECEHHE MHOXHTEIS U3-TIOJ 3HaKa KOPHS, BHECeHUe MHOMCUMENS NOO 3HAK KOPHSL.
YpaBHeHNA M HEpaBeHCTBA

PagencrBa

UucnoBoe paBeHCTBO. CBOWMCTBA YUCIOBBIX PaBEeHCTB. PaBEeHCTBO ¢ MepeMeHHO}.

YpaBHenus

[onsiTe ypaBHEHUS U KOpHS ypaBHEHUs. [Ipedcmagienue o pasnocunvhocmu ypaguenuti. Obracmo
onpeoenenus ypagHeHus (061acms OONYCMUMbIX 3HAYEHUT NePeMeHHOT).

JluHeliHOe ypaBHeHHE U €r0 KOPHU

Pemenne nuHelHBIX ypaBHeHUN. Jlunelinoe ypasuenue ¢ napamempom. Konuuecmeo Kopueu JUHEUHO20
ypasHeHus. Pewenue TuHelHbIX YPagHeHUll ¢ Rapamempom.

KBaapaTHoe ypaBHeHuUe U ero KOPHU

Ksanparueie ypaBHenus. Hemonnbie kBaapaTHble ypaBHEHHs. JMCKPUMHHAHT KBaJpaTHOTO YpaBHEHMS.
dopmyra KopHEH KBaapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, oopamuas meopeme Buema. Pemenne
KBaJpaTHBIX YPaBHECHHUN:UCIIOIb30BaHUE (POPMYJIIBI JUIA HAXOXKIEHHUS KOPHEH, epaguueckuii Memoo peutenus,
pasiodcenue Ha MHOdCUmMenu, noobop KopHell ¢ ucnoav3oganuem meopemuvl Buema. Konuuecmeo kophei
K6aO0pamuo20 ypasHeHus 6 3a8UCUMOCU Om e20 OUcKpumunanma. buxeaopammuvie ypasuenus. Ypaenenus,
c600UMbIe K TUHEUHbIM U KeadpamHuim. Keadpamuvle ypasnenus ¢ napamempom.

Jpo0Ho-panHoHaIbHbIE yPABHEHHUA

Pemenne npocreiimmx qpoOHO-THHEHHBIX ypaBHEHUN. Peuierue OpoOHO-payuoHATbHbIX YPAGHEHULL.

Memooul pewenus ypagnenuu: memoobl pasHOCUNILHBIX NPeodPa306aHull, Memoo 3amMeHbl nepemMeHHoll,
epaguueckuii memoo. Mcnoiv3oeanue c8olicme GyHKYull npu peuleHuy ypasHeHuil.

Tlpocmetiuue uppayuonanvrvie ypasrenus auoa J f (X =4a, \/ f (X) = \/ g (X) .

Ypasuenus suoa X'=a .Ypaenenus 6 yenvix uucaax.

CucreMsbl ypaBHeHU

VYpaBHeHHE ¢ IByMsI IepeMeHHBIME. JInHeliHOe ypaBHEHHE ¢ IByMsI IEPEMEHHBIMH. [Ipsivmas kak epapuueckas
UHMEPnpemayus TUHEH020 YPAGHEHUS C 08YMS NEPEMEHHBIMU.

[lonsTue cucremsl ypaBHeHUH. PelieHne cucteMbl ypaBHEHUH.

MeTo/ibl penieH!s] CUCTEM JIMHEWHBIX YpaBHEHUH C JIBYMs TEPEMEHHBIMU: Zpaghuueckuti Memoo, Memoo
C0#CeHUs1, METO]T TIOJICTAHOBKH.

Cucmembl TuHeliHbIX YPAGHEHUI C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBAa. CBOMCTBa YMCIIOBBIX HepaBeHCTB. IIpoBepka cripaBeUIMBOCTH HEPAaBEHCTB NpHU
3aJJaHHBIX 3HAYCHUSIX IEPEMEHHBIX.



HepaBenctBo ¢ mepemenHoil. Ctporme W HecTporue HepaBeHCTBA. Obnacms onpeodeieHus HepageHCcmaa
(obracmv 0ONyCMUMbIX 3HAYEHUL NEPEMEHHOLL).

Pemienue nuHEHHBIX HEPABEHCTB.

Keaopamnoe nepagencmeo u eco pewenus. Pewenue K6aopamuvix HEPAGEHCME: UCNONbIOBAHUE CEOUCME U
epaguxa K6aopamuyHoU QYHKYUY, Memoo uHmepaanos. 3anucy peuleHus Keaopamuo2o HepageHCcmad.
Pewenue yenvix u OpooHO-payuOHAIbHBIX HEPABEHCTNG MEMOOOM UHMEPBAILO8.

CucreMbl HepaBeHCTB

CucteMbl HEpaBEHCTB C OJIHOM MepeMeHHOH. PelieHue cucteM HEepaBeHCTB C OJHON MEPEMEHHOMN: TUHEHHBIX,
keéadpammuwvlx. V1300paskeHHE pelIeHus] CHCTEMbl HEPaBEHCTB HA YUCIIOBOM MPSMOH. 3anuch pelieHust CUCTEMBI
HEPaBEHCTB.

DYyHKUNHU

HonsiTne pyHKUMH

JlexkapTOBBI KOOPAWHATHEI HAa IUIOCKOCTH. (DOpMUpOBaHHME NPEJACTABICHUH O METAaNpeIMETHOM IOHSATHH
«koopauHate. CriocoObl 3amanust (GyHKINI: aHATMTHYECKAH, Tpadudeckuii, Tabnmaubid. ['paduk GyHKIHM.
[Ipumepsl QyHKIHIH, MOyYaeMbIX B MPOIECCE MUCCICAOBAHUS PA3IUYHBIX PEALHBIX MPOIECCOB M PEUICHHS
3aja4. 3HadeHne GyHKuuu B Touke. CBOMCTBA (DyHKUMI: 00JIACTH OTpEeNeH s, MHOKECTBO 3HAYCHNUH, HYIIH,
MIPOMEXYTKHA 3HAKOIIOCTOSHCTBA, YeMHOCHb/HeUemHOCHb, TIPOMEXYTKH BO3pacTaHUS W yOBIBaHMUS,
HanOoJblllee ¥ HAaMMEHbLIee 3HaueHus1. MccnenoBanue GyHKIUH 10 ee Tpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo pynkyuu. Kycouno 3adannule pynkyuu.

JIuneiinast pyHKUMSA

CpoiicTBa 1 Tpaduk IMHEHHON QyHKIHMU. YTI0BO# KoddduiuerT npsimoit. Pacronoxxenue rpadvka THHEHHON
(hyHKIINH B 3aBHCHMOCTH OT €€ YTII0BOT0 Kod(dunmenTa u cBo0oIHOTO WieHa. HaxoxcoeHnue koagpuyuenmos
JUHEUHOU QYHKYUU NO 3A0AHHbIM VCIOBUAM. NPOXONCOCHUe NPAMOU uepe3 08¢ MOUKU C 3A0AHHLIMU
KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0 MOYK)Y U NAPAJLIeNbHOU OaHHOU NPAMOLL.
Kpaaparuunasi pyHKkums

CgoiicTBa U rpaduk KBaJpaTHUIHON GyHKIMHU (1apadona). [locmpoenue epaghura keadpamuuro GyHKYuu no
moukam. HaxoxmeHne Hynell KBampaTHUHOW (YHKIHMHA, MHOMCECMBA  3HAYEHUU, NPOMENCYMKOS

BHAKONOCMOSIHCMBA, NPOMENCYMKOE MOHOMOHHOCIU.
Oo0paTHasi IPONOPUHOHAIBLHOCTD

CaoiictBa pyHkumu Y= _ y = ‘I_‘: TunepGona.

X x
I'paguxu gynrkyuii. [lpeobpaszosanue epadhurxa ¢pyuxyuu y = f (x) ora nocmpoenus epapuxos gyuxyuii
6UOA y = af (kx +b)+c -

I'paguxu pynryuii y=a+——"Y 7~ /x, y =& y=|x|-
X+b
IMocnenoBaTebHOCTH U MPOrPecCHH
YucmoBasi  MOC/IEAOBATEIbHOCTb.  IIpMMeEpbl  YHCIOBBIX  IOCIEIOBATEILHOCTEH.  BeckoHe4HbIe

MoCJIe/I0BaTeNIbHOCTH. AprdMeTHuecKast Iporpeccust 1 ee CBOKWCTBA. [ eomerpuueckas nporpeccus. Qopmyna

00ue20 uieHa U CyMMbl N NEPevIX UIeHO8 apupmemudeckol u eeomempuyeckoi npozpeccuil. Cxooawasncs

2e0MempuiecKas nPoSpeccusi.

Pelenue TekCTOBBIX 32/1a4

3agaun Ha Bce apu(MeTHYECKHE AeHCTBUS

Penrenne TekcToBBIX 3a7ay apupMETHYECKUM CrocoOoM. Mcrmonp3oBaHue TaONUI, CXeM, YePTEXeH, APYrHx

CPEICTB MpeACTABICHHS JAHHBIX MTPH PEIICHUH 3a1a4H.

3aga4n Ha IBMJKeHHE, pa00Ty M MOKYNKH

AHanm3 BO3MOXHBIX CHTYal[Mii B3aMMHOTO PACIIOJIOKEHHST OOBEKTOB TP WX JBUKEHUH, COOTHOIICHUS

00BEMOB BEITIOTHAEMBIX pa0dOT MIPH COBMECTHOH padoTe.

3agauu Ha YaCTH, 10JIU, IPOIEHTHI

Pemenue 3agau Ha HaxoXIEHUE YAaCTH YKCJIa W YMCIA MO €ro YacTH. PemeHne 3a1ad Ha MPOLEHTH U JOJIH.

[IpuMeHeHne nponopuuii IpU pEeIEHUH 3a]1a4.

Jlornueckue 3agauu

Pemenne noruueckux 3amad. Peutenue joeuueckux 3a0ay ¢ nomouvio epaghos, madauy.

OcHOBHbIE MeTOABI PellleHHsI TeKCTOBBIX 3a1a4: apupMeTHUecKuil, anredpandeckui, mepedop BapuaHTOB.

Tlepsuunvie npedcmasaenust 0 Opy2ux Memooax peuteHust 3a0ay (2eomempuieckue u spaguyeckue Mmemoobl).
CTaTHCTHKA U TEOpUsl BEPOATHOCTEMH

CraTucruka

TabnuuHoe u rpaduyeckoe MpPEJCTaBICHUE JAHHBIX, CTOJOYAThle W KPYroOBbIE JHArpamMMbl, IpadukH,

MPUMEHEHUE JUarpaMM M rpaduKOB JJIsl ONMUCAHUS 3aBUCHMOCTEH peallbHBbIX BEJIHYHMH, WU3BJICUCHHE



uHpOpMauK U3 TabmuL, nuarpaMMm U rpadukoB. OnucarenbHbIE CTATHCTHUECKHE MOKA3aTeNd YHCIOBBIX
HaOOpOB: cpenHee apudmMeTHYecKoe, Meduana, HauOoJblliee U HAUMEHbIIee 3HaueHus. Mepbl paccenBaHUs:
pasMax, oucnepcusi u cmaHoapmHoe OMKJIOHEHUe.
CnyyaiiHas W3MEHYHMBOCTh. 3MEHUMBOCTH NpH U3MEpeHMsX. Pewarowue npasuna. 3axkonomeprHocmu 8
UBMEHYUBLIX GEAUHUHAX.
Cayuaiinbie coOOLITHS
CrnyuaifHple OIBITH  (SKCIIEPUMEHTHI), DJJIEMEHTapHbIe ClydaiiHble COOBITHS (MCXOonbl). BeposTHOCTH
3IIeMEHTapHBIX cOObITUH. COOBITHS B CIIyYailHBIX 3KCIIEPUMEHTaX W ONarompHATCTBYIOMIME JIEMEHTapHbIC
coObITHsI. BepositTHocTH ciy4aliHBIX cOOBITHI. ONBITEI ¢ PAaBHOBO3MOKHBIMHU 3JI€MEHTAPHBIMU COOBITHSIMHU.
Knaccuueckne BepOSTHOCTHBIE OIBITHI C HCIOJIBb30BAaHMEM MOHET, KyOWKOB. [Ipedcmasnenue cobwvimuii ¢
nomowwio ouazpamm Jinepa. Ilpomusononodcuvle cobvimus, 0dvedunernue u nepecevenue coovimuil. Ilpaguno
cnoogicenus gepossmuocmei. Cnyuaiinwiil 6v160p. Ilpedcmasnenue sxcnepumenma 6 euoe depeea. Heszasucumvle
cobwvimus.  YmHooicenue eepoamuocmeti  Hesasucumuvix cobvimuti. Ilociedoeamenvhvie  He3agucumbvle
ucnvimanus. IIpencTaBaeHne o He3aBUCUMBIX COOBITUSX B )KHU3HHU.
Dnemenmol KOMOUHAMOPUKU
Ilpasuno ymuooicenus, nepecmanogku, paxkmopuan wucia. Covemanusi u yucio covemanui. Popmyna yucia
couemanuti. Tpeyeonvrux Ilackans. Onvimul ¢ 60ALWUM YUCTOM PABHOBOSMOICHBIX INEMEHMAPHBIX COOLIMUI.
Buiuucnenue eeposimmnocmeii 6 onvimax ¢ npumeHeHuem Komounamopuwlx gopmyn. Hcneimanus bepuyanu.
Ycnex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimanuii beprynu.
Cnyuaiinple éeiuyuunbl
3uaxomcmeo co CaAyuaUMHLIMU GEIUMUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CHAVYAUHBIX GEeNUUUH.
Pacnpeoenenue eeposmuocmeii. Mamemamuueckoe oocudanue. Cgolicmea Mamemamuiecko2o O0HCUOAHUSL.
Ionusmue o 3axone 6onvuwiux uucen. Msmepenue eeposmuocmei. IIpumenenue 3akona OONbWUX HUcel 8
coyuono2uy, CMpaxo8anuu, 6 30pasooxpamnenuu, obecnedeHuu 0Oe30NaACHOCMU HACENeHUs 6 YPe3BblYAlHbIX
CUMyayusx.

Hcropust MaTeMaTHKH
Bosnuxnoeenue mamemamuku xax Hayku, smanvi ee pazgumus. (CHOBHble pazoenvbl MAMEeMAmuKy.
Buioarowueca mamemamuku u ux 6k1ad 6 pazeumue HayKu.
beckoneunocmo mnosicecmaa npocmoix uucen. Yucna u onunvl ompesxos. Payuonanvnvie uucaa. Illompebrnocms
6 uppayuonanbuwlx yucaax. Lllxona [ughaeopa
3apoowcoenue aneedbpul 6 nedpax apupmemuru. An-Xopezmu. Poscoenue 6yksennou cumgoauxu. 1. @epma, .
Buem, P. Jlexapm. Hcmopus éonpoca o HaxodxcoeHuu ¢opmyn KopHeli aneebpauieckux ypasHeHuli cmenenel,
boavuux wemwipex. H. Tapmanvs, [oc. Kapoarno, HX. Abenw, O. I'anya.
Tosenenue memooa KOOpOUHAM, NO360NAIOUE20 NEPEBOOUMb 2eoMempuyeckie 00beKmyl HA A3bIK AN2e0pbi.
THossnenue epagpuroe yuxyuii. P. [lexapm, I1. @epma. IIpumepst paziuynsix cucmem KOOPOUHAM.
3aoaua Jleonapoo Ilusancxozo (Pubonayuu) o kpoaukax, yucia Qubonauuu. 3adaua o wWaxmamHuou oocke.
Cxooumocms 2eomempuieckoll npocpeccui.
Hcmoku meopuu eeposmuocmetl: cmpaxogsoe oeno, azapmusie uepol. 1l. @epma, B.Ilackanw, A. Bepuyniu,
A.H.Konmozcopos.
Om semnedenus k ceomempuu. Hugazop u e2o wikona. @anec, Apxumed. [lnamon u Apucmomens. Ilocmpoenue
NPABUNILHLIX MHO20Y20bHUK0G. Tpuccexyusi yena. Keaopamypa xpyea. Yoeoeuue kyoa. Mcmopus uucna .
3onomoe cevenue. «Hauanay» Eexnuoa. JI Diinep, H.U.Jlobauesckuti. Mcmopus namozo nocmynama.
I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYICAIOUe20 MUPQ.
Acmponomus u eeomempus. Umo u kax y3nanu Anaxcazop, Spamocghen u Apucmapx o pasmepax Jlymvi, 3emau
u Coanya. Paccmosinus om 3emau oo Jlyner u Coanya. H3mepenue paccmosnus om 3emau 0o Mapca.
Ponv poccuiickux yuenvix 6 pazeumuu mamemamuru: JI. Dinep. HHU. Jlobauesckuii, 11.J1. Yebvuues, C.
Koesanesckas, A.H. Konmozopos.
Mamemamuxa 6 paseumuu Poccuu: [lemp |, wikona mamemamuueckux u HaGU2AYKUX HAYK, PA36UMUe
poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

2.2. Copepxanne yueOHoro npeamera «I'eomerpus»

I'eomerpuyeckue purypsl

@urypsl B reoMeTpUH H B OKPY/Kal0IeM MHUpe

I'eomerpuueckast ¢urypa. @DopMHUpOBaHHE TPEACTABICHUH O METaNpeAMETHOM IOHITUU
«purypay.

Touka, TMHUSA, OTPE30K, MpsIMast, Ty, JOMaHasl, IJIOCKOCTh, YroJl, OMCCEKTpHUCca YIila U ee CBOMCTBa,
BU/IbI YTJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBas cumMeTpus reoMeTpudeckux ¢uryp. LlenTpanbHas CHMMETpUs TeOMETPUIECKUX (DUryp.



MHOroyroJibHUKH

MHOroyroiapHHUK, €ro 3JIEMEHTHI U €r0 CBOMCTBA. Pacno3HaBaHne HEKOTOPBIX MHOTOYTOJIbHUKOB.
Buinyknvie u negvinykavie mnozoy2onbruxu. IIpaBunbHbIe MHOTOYTOJIBHUKHU.

Tpeyronsauku. Beicota, Mennana, OucceKkTprca, CpeIHss TUHUS TPEYroJbHUKA. PaBHOOE IpEeHHBII
TPEYroJIbHUK, €ro CBOWCTBA M IpU3HAKU. PaBHOCTOPOHHUI TpeyroibHUK. [IpsiMOYronbHBIN,
OCTPOYT'OJIBHBIM, TYIOYTOJIbHBIM TPEYroJbHUKU. BHemHue yribl TpeyronbHuka. HepaBeHcTBO
TPEYroJIbHUKA.

UYerbipexyronpHuku.  llapamienorpamM, pom0, TOpSIMOYTrOJBHHUK,  KBaapaT,  Tparenus,
paBHOOeapeHHas Tpamneuus. CBONCTBAa M NMPU3HAKM MapajjiesiorpamMma, pom0Oa, MpSIMOYrOJbHUKA,
KBaJpara.

OKpYyXHOCTB, KPYT

OKpy>XHOCTb, KPYT, UX 3JIE€MEHTHI U CBOMCTBA; IIEHTpaJIbHbIC U BIOUCaHHBIC yribl. KacarenbHas u
cekywas K OKpYKHOCTH, ux ceoucmed. BrinCaHHbIE U ONIMCAHHBIE OKPY>KHOCTH ISl TPEYTOJIbHUKOB,
Yemulpexy20bHUKO8, NPAGUNbHBIX MHO20Y20N1bHUKOS.

I'eomeTpuueckue Gpurypsl B npocTpaHcTBe (00beMHbIE TeJIa)

Mhnococpannuk u e2o snemenmol. Hazeanus MHO202DAHHUKOE C pPA3HLIM NOAOJICEHUEM U
Konuuecmeom epareti. IlepBudHbIe MPEACTaBICHUS O MUpaMUe, Napajuieenunenae, npusme, chepe,
mape, UAIMHIPE, KOHYCEe, UX 3JIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.

OTHOmIEeHNs

PagencrBo puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [[pU3Haku paBeHCTBA TPEYTOJIbHUKOB.

I[MapanieJbHOCTH NPAMBIX

[Ipu3Haku ¥ CBOMCTBA MapaUICNIbHBIX MPSAMBIX. Akcuoma napannenvrHocmu Eexnuda. Teopema
Daneca.

IMepnenauKy/JIsipHbIe NPAMBbIE

[Ipsimoit yroa. Ilepnenauxynsip k npsmoid. Haknonnas, npoekuus. CepeAMHHBIN NEPIEHANKYIISP K
otpe3ky. Ceoticmea u npusHaxu nepneHOUKyIAPHOCIU.

Iloooobue

IIponopyuonanvnvie ompesxu, nooodoue guzyp. Ilooobnvie mpeyzonvruuxu. Ilpusnaxu nodoous.

B3anMHoe pacnoJioskeHne NpsMOil U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepennsi 1 BBIYMCICHUS

Beanunnbl

[lonstue Benuuunsbl. nuna. U3mepenune nnuubl. EnuHuIbel n3Mepenust iMHbL. BennuuHa yrina.
I'panycHas mepa yrina.

[TonsTre o miomaau TUIOCKON Qurypel u ee cBoiicTBax. M3mepenue miomaneid. EnuHuIis
W3MEPEHHUS TUIOLA .

[Ipencrasnenne 06 oObeMe u ero cBoiicTBax. M3amepenue oobema. ENWHUIIBI H3MepeHus: 00bEMOB.

HN3MepeHus u BbIYMCICHUS

NHCTpyMEHTBI UIsi M3MEPEHHM UM IOCTPOEHUM; W3MEPEHHE M BBIYMCICHHUE VYIJIOB, UJIMH
(pacctoanuii), muomaneil. TpuroHoMmerpuueckue (YHKIUU OCTPOro yria B NPSIMOYTOJbHOM
TPEYTONbHUKE TpucoHomempuieckue hyHKyuu mynozo y2ia. BeraucieHue 31eMeHTOB TPEYroJIbHUKOB
C HCIOJb30BAHHUEM TPUTOHOMETPUUYECKUX COOTHOLICHUN. POpMyJbl IUIOMAANM TPEYTrOJIbHUKA,
napajuieiorpaMmMa M €ro YacTHBIX BHUAOB, (DOpPMYJBl JUIMHBI OKPYXXHOCTH U TIUIOMAAN Kpyra.
CpaBuenue u Beruucienue miomanei. Teopema [Mudaropa. Teopema cunycos. Teopema xocumycos.

Paccrosinust

Paccrosiaune mexay Toukamu. PaccrosiHue ot Touku 10 IpsiIMON. Paccmosnue medxcoy ¢husypamu.

I'eomerpuueckue nmocrpoeHust

['eomeTprueckne moCTpoOEHUS )11 WIUTFOCTPAIIMHA CBOMCTB TEOMETPUUIECKUX DUTYD.

NHcTpymMeHTBl Il MOCTPOEHUM: WLUPKYJNb, JUHEHKa, YTrOJbHUK. [Ipocmeuuiue nocmpoenus
YUPKYeM U JUHEUKOU. NOCmMpoeHue OUCCeKmpUcsyl yeid, NepneHouKyIapa K npsamot, yeud, pasHo2o
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mpem CMOPOHAM, O8YM CIMOPOHAM U VY MexCOy HUMU, CIOPOHE
U 08YM NPUNEHCAUUM K Hell YeTLaM.

lenenue ompeska 6 0aHHOM OMHOWEHUU.



I'eomeTpuyeckue npeodpa3oBanus

IIpeoOpa3oBanus

[Tonstue mpeobpazoBanus. [IpeacraBneHne 0 METANpPeIMETHOM MOHATHH «IpeoOpa3oBaHUE.
Iloooobue.

JABukenust

OceBas U LIGHTpaJIbHASI CAMMETPHSL, HOB0POM U NAPAIENbHbIU neperoc. Kombunayuu osudicenutl
Ha NIOCKOCMU U UX C8OUCMEA.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopsbl

[TonsiTue BekTOpa, NEHCTBUS HA/l BEKTOPAMHU, UCIIOJIb30BAHNE BEKTOPOB B (DU3HKE, pa3iodiceHUe
gexmopa na cocmasisouue, CKaIapHoe npousseoeHue.

Koopaunartsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbL 6EKMOPA, PACCOSIHUE MeXxcOy moykamu. Koopounamol
cepeduHvl ompeska. Ypasuenus guzyp.

IIpumenenue 6ekmopos u KOOPOUHam 05l peuleHusi NPOCMeUUX 2e0Mempu4ecKux 3a0ady.

HcTopust MaTeMaTHKH

Bosnuxnoeenue mamemamuku kax Hayku, smansi ee pazeumus. OcHOGHble pazoeibl MameMamuKu.
Buioarowuecs mamemamuxu u ux 6xnao 6 pazeumue HayKu.

beckoneunocmv muoscecmea npocmoix yucen. Yucna u onunvl ompesrkos. Payuonanvusie yucna.
Ilompebrnocmy 6 uppayuonanvnvix yucaax. Llxona [ugacopa

3apooicoenue ancedpol 6 Heopax apugpmemuru. An-Xopeszmu. Poswcoenue dyxkeennotl cumsonruxu. 11.
@epma, ©@. Buem, P. /lekapm. Hcmopus éonpoca o naxodxcoenuu gopmyn KopHel aneedpauieckux
ypasHenuii cmenenell, bonvuux yemoipex. H. Tapmanws, /oc. Kapoano, HX. Abens, 3. [anya.

Tlossnenue memooa KOOpOUHAM, NO3BONAIOWE20 NEPEBOOUMb 2eoMempudecKue 00beKmbvl Ha A3bIK
anceopwi. llossnenue epagurxos ¢yukyui. P. /lexapm, I1. @epma. [Ipumepsr paziuyHvlx cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckoco (@ubonauuu) o xponuxax, uucia QDuoonawyu. 3adaua o
waxmamuou 0ocke. CX00UMOCHb 2e0MempPUlecKol npocpeccull.

Ucmoxu meopuu seposmuocmeti: cmpaxosoe oeno, azapmuvie uepul. 11. @epma, b.Ilackanw, A.
bepnynnu, A.H.Konmozcopos.

Om 3emnedenus k ceomempuu. Ilugazop u eco wixona. @anec, Apxumed. Ilnamon u Apucmomerns.
Ilocmpoenue npasunvhbix MHo20y201bHUK08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue kyoa.
Hcmopus yucna m. 3onomoe cevenue. «Hauanay Eexnuoa. JI Dinep, H.U.Jlobauesckuii. Ucmopus
nAmo20 nocmynama.

l'eomempuss  u  uckyccmeo. [eomempuueckue 3aKOHOMEPHOCMU  OKpydcailowe2o Mupd.

Acmponomus u ceomempus. Ymo u kax ysnanu Anaxcaeop, Ipamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosnua om 3emnu oo Jlyner u Connya. Msmepenue paccmosanus om
3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 pazsumuu mamemamuxu: J1. Diinep. H.U. Jlobauesckuii, 11.J1. Yebvles,
C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wikona mamemamuueckux u Hagueaykux Hayx,
passumue poccutickoeo ¢proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviuu.

3.1. TemaTnyecKoe IVIAHKPOBAHUE ¢ YKa3aHUEM KOJIMYeCTBA YaC0B, 0TBOAUMbIX
HA 0CBOEHHUE KAXKA0H TeMbl «AJredpa»

7 Ky1ace
Ne Conep:xxanue marepuasa Koa-Bo
n/n (pa3naeJ, Tema) yacoB
1. BripakeHus, TO)KIECTBa, ypaBHEHUS 26
2. OyHKIMH 18
3. CreneHb ¢ HaTYpaJbHBIM ITOKa3aTeIeM 18
4. MHoro4IeHbI 23




o. @OopMyIIbI COKPALLIEHHOIO YMHOKEHHUS 24
6. CucremMbl TMHEWHBIX ypaBHEHUI 19
7. Hrorosoe noBropenue. Pezepn 8
8. Hroro 136
8 kyace
Ne Coaepxxanue maTepuaJia Koxa-Bo
n/n (pa3neJ, Tema) 4acoB
1. ParnmonanbHbie 1poOH U UX CBOWCTBA 28
2. KBanpaTtHbie KOpHU 26
3. KBangparHbie ypaBHEHHS 30
4, HepaBenctpa 24
S. CreneHs C 11e7bIM [T0Ka3aTesieM. DJIeMEHThl CTATUCTUKU 16
6. Hrorosoe nosropenue. Pesepn 12
7. Hroro 136
9 kJaace
Ne Coaepxxanue maTepuaJia Koxa-Bo
n/n (pa3neJ, Tema) 4acoB
1. KBangparuunas GyHKIus 29
2. YpaBHEHUS 1 HEPABEHCTBA C OJTHOM IIEPEMEHHOM 20
3. VYpaBHEHHUsI 1 HEPABEHCTBA C ABYMS [IEPEMEHHBIMU 24
4. Apudmernueckas u reoMeTpudecKas Iporpeccuu 17
S. DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEN 17
6. Hrorosoe nosropenue. Peseps 29
7. Hroro 136
3.2. TemaTn4yeckoe JIAHMPOBAHME ¢ YKa3aHHEM KOJINYeCTBA
4acoB, OTBOJAMMBIX HA 0CBOeHHE Ka:K10ii TeMbl «'eomeTpus»
7 kJy1acc
Ne Coaepxxanue marepuaja Koxa-Bo
n/n (pasnest, Tema) 4acoB
1. | HagyanbHble TeOMETpUYECKUE CBEICHUS 10
2. | TpeyroiabHUKH 17
3. | [lapannenbHble npsiMble 13
4. | CooTHOILIEHHE MEXKAY CTOPOHAMH U YTJIaMU TPEYroJbHUKa 18
5. | Urorosoe noBTopenue. Pezeps BpemeHu 10




Hroro 68
8 kiacc
Coaeprxanue MmaTepuasia Kou-Bo
Ne ni/m Aep P
(pa3neJ, Tema) 4acoB

1. | YerblpexyrojbHUKH 14
2. | Ilnomans ¢puryp 14
3. | [lonoOHBbIE TPEYrOIBHUKH 19
4. | OKpy>XHOCTb 17
5. | UroroBoe noBTopenue. Pezeps Bpemenun 4

Hroro 68

9 knacc
Conep:xxanue marepuasa Koxa-Bo
Ne i/ Aep P
(pa3neJ, Tema) 4acoB

1. | BekTopsl 8

Merton koopauHAT 11
3 CBsi3b MKy CTOPOHAMHU U YIlIaMu TpeyroiibHuKa. CKanspHoe 12

" | mpou3BeeHNE BEKTOPOB

4. | JlnuHa OKpY>KHOCTH U IUIOIIAIb KpyTa 12
5. | JIBmwxkeHus 9
6. | HaganpHBIC CBEICHUS U3 CTEPEOMETPUHN 8
7. | O0 akcuomax MJIaHUMETPUU 1
8. | [loBTopenue. Pemenue 3ama4y 7

Hroro 68
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