MYHHUHNAJbHOE 0I0KETHOe o0eodpazoBarenbHoe Y4pe:kaenue
«lIxoma Ne73» ropoackoro okpyra Camapa
Aopec: e. Camapa, yn. Maiickas, 47, men. 933-21-58

«PACCMOTPEHO» «IIPOBEPEHO»
Ha 3acenanuu MO yuauresneit 3am. upexTopa o VBP
Hay49HO-€CTECTBEHHOIO IHKIIa OV Ikomner Ne 73
Pykosomurens MO ( ¢ “/Tnymenko T.A.
%~ /Ywmxopa U.IO.
IpoTOKOJT No ¢
« AL » O F 2020r

apa

“/Iipoxmka H. B.”

ukaz Ne 110-ox
4

28 2020r. «17» c1a2020r.

PABOYAS IIPOTPAMMA
10 MaTeMaTHKe
Yposenb nporpammer
OCHOBHO€ 0o0L1ee 00pa3oBanue

5-9 knaccel

[Tporpamma: H.4.Buneunkun, B.M.JKoxos, A.C.YecHokoB, C.M.1IBapubypn «Martematuka 5 Kjaccy,
«Maremaruka 6 knacey», H.I. Menmok «AnreGpa 7-9 knace», A.B.Iloropenos «["eometpus 7-9 knacce». Mockpa.
«IIpocBewenney. 2018 r.

ITpenmernas muuus yueGuukos:

H.51.Bunenxun, B.U.JKoxos, A.C.YecHokos, C.W.11Bapubypn «Matemaruxa 5 Kiraccy MHEMO3HWHA, 2019 r.
H.S.Bunenxun, B.1.XKoxos, A.C.YecHokos, C.H.1IBapubypa «Matematuka 6 kiacc MHEMO3HHA, 2019 r.
10.H.Makaperaes, H.I'.MeHok, K.M.Hemxkos, C.B.CyBopoga «Anrebpa 7 knace» -M «ITpoceemennes 201 8r.
10.H.Makapbries, H.I.Menok, K.W.Hemkog, C.5.Cysoposa «Aure6pa 8 knace» —M «IIpocsemtenney 2018 r.
F0.H.Makapsiues, H.I".Menmok, K.U.Hemkos, C.b.CyBopoBa «Anre6pa 9 kiacey» —M «IpocBewenue» 2018 r.
A.B.IToropenos «I"'eomerpus 7-9 knacey - M «ITpocewenne» 2018 r.

CocraBuTeny:

Ymxosa U.JO
IaGaiinynnora H.A.
Cazonona C.U.

O6cyxaeno

Ha I€JarOTHYeCKOM COBETE IIKOJTEI
IPOTOKOI No =

or« % » OF 207,

Camapa,2020



1. Ilnanupyemble pe3yabTaThl OCBOCHUS Y4eOHOI0 MpeaMera, Kypca

®I'OC ocHoBHOTrO o00mero o0Opa3oBaHUs YCTAaHABIMBAET TpeOOBaHUS K pe3yJibTaTaMm

OCBOEHHUA y4yeOHOTO IpeMeTa: JINUHOCTHBIM, METaNpPeIMETHBIM, IPEIMETHBIM.
5-6 kmaccel

JINUYHOCTHBIE PE3VJIbTATHI

1. Poccuiickas rpaxaaHcKas HACHTUYHOCTD (IATPUOTHU3M, YBakeHHE K OTeuecTBy, K IPOLLIOMY
Y HaCTOSIIEMY MHOIOHAaLIMOHAJILHOT0 HapoAa Poccun, 4yBCTBO OTBETCTBEHHOCTH U J10JTa niepea PoauHoi,
uaeHTUQUKaIMs ce0s B KauecTBe rpakaaHumHa Poccum, cyObeKTHBHAs 3HAYMMOCTb MCIIOJIb30BAaHUS
PYCCKOIO sI3bIKa U SI3bIKOB HapofoB Poccuu, OCO3HaHUE M OLIYLICHHWE JIMYHOCTHOM CONPUYACTHOCTU
cyas0e poccuiickoro Hapoaa). Oco3HaHHOE, YBAKUTEIBHOE B JOOPOKENaTeIbHOE OTHOIIICHHE K UCTOPHUH,
KYJbTYpPE, PEIUTHH, TPATULUAM, SI3bIKaM, LIEHHOCTSIM HapoJ0oB Poccuu 1 Hapo10B Mupa.

2. T'OTOBHOCTh U CIIOCOOHOCTb YYAIIMXCS K CaMOPa3BUTHIO M €caMOOOpa30BaHHUIO Ha OCHOBE
MOTHUBAIMH K 00Y4EHHIO U TO3HAHUIO.

3. Pa3BuToe MopanbHOE CO3HAHME U KOMIIETEHTHOCTh B PELLIEHUU MOPAJIbHBIX MTPOOJIEM Ha OCHOBE
JMYHOCTHOTO BBIOOpPA, (POPMHUPOBAHNE HPABCTBEHHBIX YyBCTB U HPABCTBEHHOT'O ITOBE/ICHUS, OCOZHAHHOTO
U OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHBIM IIOCTyNKaM (CIIOCOOHOCTb K HPAaBCTBEHHOMY
CaMOCOBEPIIECHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAKUTEJIBHOE OTHOLIEHHE K PEIUTMO3HBIM YYBCTBaM,
B3IJIS,1aM JIFOAEM MM UX OTCYTCTBHIO; 3HAHHME OCHOBHBIX HOPM MOpAJM, HPABCTBEHHBIX, JTYXOBHBIX
UJICAJIOB, XPAaHUMBIX B KYJIbTYPHBIX TPAUIHUAX HApO0B POCCHU). OTBETCTBEHHOT'O OTHOIICHHS K YICHUIO,
YBXXUTEJIBLHOTO OTHOLIEHMSI K TPYAY, HAJIMYHE OIIBITA yYaCTHs B COLIMAIBHO 3HAUUMOM Tpyae. Oco3HaHue
3Ha4YeHUs CEMbHU B JKU3HHU YEJIOBEKa M 00IIeCTBa, MPUHATHE LICHHOCTH CEMEHHOMN JKU3HHU, YBAXKUTEIBHOE U
3a00TJINBOE OTHOILIEHUE K YJIEHAM CBOEH CEMbH.

4. ChopMHUpPOBaHHOCTH LEIOCTHOIO MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd U OOILNECTBEHHOH NPAKTUKH, YUYMTHIBAIOIEIO COLMATIbHOE, KYJIbTYPHOE, S3BIKOBOE,
JYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUpa.

5. Oco3HaHHOE, YBaXHUTEIbHOE M J100pO’KEIaTebHOE OTHOLIEHUE K JIPYroMy YeJIOBEKY, €ro
MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYpE, A3bIKY, BEpe, IPaKAAHCKOW MO3UIMH. ['0OTOBHOCTh U CIIOCOOHOCTh
BECTH JIMAJIOT C IPYTMMH JIFOJbMU U IOCTUIaTh B HEM B3aUMOIIOHUMAaHMUS.

6.0OCBOEHHOCTh COLIMANIBHBIX HOPM, NpaBHJI MOBEACHMs, pojeid U (GopM couManbHOM >KU3HU B
rpynmax u cooOmiectBax. OCBOCHHE KOMIIETEHTHOCTEH B cdepe OpraHu3aTOPCKOW JesTETHHOCTH;
WHTEPUOPpHU3aLUs LICHHOCTEN CO3UAATEIBHOIO OTHOIIEHUS K OKPYKAIOLIEH IeHCTBUTEIBHOCTH, [ICHHOCTEN
COLIMAJILHOTO TBOPYECTBA, LIEHHOCTH MPOyKTUBHOW OpraHU3allii COBMECTHOM EATEIBHOCTH.

7. ChopMHpPOBaHHOCTh LEHHOCTH 3J0pPOBOro M 0Oe30macHOro obpasa >KU3HU; MHTEPHOpHU3ALUs
IPaBWJI WHIAUBUAYAIbHOTO U KOJJIEKTUBHOIO OE30MACHOTO TOBEJIEHUS B YpPE3BBIYANHBIX CHUTyaIUsX,

YIPOKAIOIIUX JKU3HU U 37J0POBBIO JIFO/ICH.



8. Pa3BUTOCTb ACTETHYECKOTO CO3HAHHUS YEpe3 OCBOCHHE XY/I0KECTBEHHOTO HACIEIHsI HApOI0B
Poccun u mMupa, TBOPUECKOH JEsITEIBHOCTH 3CTETHUECKOTO XapakTepa (3CTETHYECKOe, YMOLMOHAIBHO-
[ICHHOCTHOE BHJCHUE OKPY’KAIOIIET0 MHPA; CIIOCOOHOCTh K AMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO
MHpa, CAMOBBIPAXCHUIO U OPHEHTALUH B XyJOXECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIBTYPHI;
YBa)XEHHUE K UCTOPUU KYJIbTYpbl cBoero OreuecTsa).

9. CchopMupOBaHHOCTH OCHOB 3KOJIOTMYECKON KYJIBTYPhI, COOTBETCTBYIOLICH COBPEMEHHOMY

YPOBHIO 5KOJIOTHYCCKOTO MBINJICHU A, HAJIMYHUEC OIIbITA 3KOJIOT'MYCCKU OpHGHTHpOBaHHOfI pe(bJ'IeKCI/IBHO.

METAIIPEMETHBIE PE3YJIbTATHI

PeryaaruBanle YY ]

1.YMeHune cooTHOCUTH CBOU JAEUCTBUS C IUTAHUPYEMBIMU PE3yJIbTaTaMHU, OCYIIECTBISATh
KOHTPOJIb CBOEH IeATeIbHOCTH B IIPOIIECCE JOCTUKEHHS pe3yibTara, ONpeAesaTh CIOCOObI 1eCTBU B
paMKax MpeaioKEeHHBIX YCIOBHM U TpeOOBaHM, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUU C
M3MEHSIOLIEHUCS CUTyalen. Y Yalniicsi CMOXKET:

® pasnuyarh pe3yJbTaThl U CIIOCOObI NIEUCTBUN IPU JOCTUKEHUH PE3YJIbTATOB;

® OIpeeisaTh COBMECTHO C M€1aroroM KpUTEpUU JOCTUKEHUSA INIAHUPYEMbIX Pe3YyJIbTaTOB U
KPUTEPUU OLIEHKH CBOEH y4eOHOI esaTenbHOCTH;

® 0TOMpaTh UHCTPYMEHTHI JJISl OLIEHUBAHUS CBOEH JIEATEIbHOCTH, OCYIECTBIISATh CAMOKOHTPOJIb
CBOEH JIeATENIbHOCTH B paMKax MPeJIOKEHHbIX YCIOBUI U TpeOOBaHUI;

® OIICHUBAThH CBOIO JIEATEILHOCTh, aHAIM3UPYS U ApTYMEHTHPYS IPUUYUHBI JOCTUKEHUS WU
OTCYTCTBHS IUIAHUPYEMOTO PE3YJIIbTATA;

® HaXO0JWUTh HEOOXOJUMbIE U IOCTATOUYHbIE CPEACTBA JIIsl BHIIIOJIHEHUS yUE€OHbBIX TEHCTBUN B
WU3MEHSIOIIENCS CUTYallNH;

® COOTHOCUTH CBOM JICHCTBHUS C LI€IbI0 O0YUYEHUSI.

2.YMeHue OLeHUBATh IPAaBUIbHOCTD BBIMOJIHEHUS Y4eOHOH 3a/1a4M, COOCTBEHHbIE BO3MOXXHOCTH
€€ penIeHus. Y Yalniics CMOXKET:

® OlpeeNsaTh KPUTEPUU NPABUIBLHOCTH (KOPPEKTHOCTH) BBITIOJHEHUS YUeOHOH 3a7auu;

® CBO0OO/IHO MOJIB30BATHCSI BEIPAOOTAHHBIMU KPUTEPHSIMU OLIEHKU U CAMOOILICHKH, UCXO/1s U3
L€ ¥ UMEIOLIUXCS CPEJICTB;

® OLIEHUBATh NPOAYKT CBOEH /1€ATEIbHOCTH MO 3aJaHHBIM U/MJIM CAMOCTOSITEIbHO
ONPEJIETIEHHBIM KPUTEPHSIM B COOTBETCTBHUH C LIEJIBIO ACSTENBHOCTH;

e (uUKCHPOBATH U AaHAIIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YILTATOB.

Ilo3uaBarenbHble YVY ]I

1.YMeHnue ompenensTh TOHATHSA, CO3/aBaTh OOOOIICHWS, yCTaHABIMBAaTh AaHAJIOTHH,
KJIacCU(PUITMPOBAaTh, CAaMOCTOSATEIHLHO BBIOMPATh OCHOBAaHUS W KPUTEPHH Ul  KIACCH(DHUKAIIUH,

YCTaHAaBJIMBATh MPUYUHHO-CICACTBCHHBIC CBSA3HU, CTPOUTH JIOTHUYCCKOC PACCYXKACHUC, YMO3AKIIHOUCHUC



(MHIYKTUBHOE, I€YKTUBHOE, TI0 aHAJIOTHH) U JIeNIaTh BHIBOJIBL. Y YAIIUHCS CMOXKET:

® BBICTpPaMBaTh JIOIMUYECKYIO IIEMOYKY, COCTOSIYIO U3 KJIFOUEBOTO CI0BA U CONOAYNHEHHBIX EMY
CJIOB;

® BbIEIATh OOIIMHA NPU3HAK WIM OTJIMYME JIBYX WM HECKOJIBKUX IIPEIMETOB WJIU SIBICHUH U
OOBSACHATH UX CXOZCTBO WM OTJIMYUS;

® 00bEIMHATH NPEIMEThl U SIBJICHUS B TPYIIIBI 110 OIpPENEICHHBIM IpHU3HAKaM, CPaBHUBATH,
KJIaCCHU(UITUPOBATH U 00001IaTh (DaKTHI U SIBICHUS;

® pa3IMyaTh/BBIACIATH ABJICHHUE U3 OOILEro psAja Apyrux sBICHUMH;

® CTPOUTHb PACCY’KACHUE HA OCHOBE CPABHEHUS INPEIMETOB W SIBICHUH, BBLIENSS IPU 3TOM HMX
oO111e PU3HAKU U PA3INYMS;

® 3jaraTh NOJYUYEHHYIO HH(OPMALINIO, UHTEPIIPETUPYS €€ B KOHTEKCTE PEIIacMOi 3a/1auH;

® Jies1aTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHaIM3a Pa3HbIX TOUYEK 3PEHMS, MTOITBEPHKAATh BBIBOJ
COOCTBEHHOM apryMeHTaluel Uil caMOCTOATENbHO MOTyY€HHBIMU IaHHBIMH.

2.YMeHue co3llaBaTh, MIPUMEHATh U MPEOOpPa30BhIBATh 3HAKW M CHMBOJIBI, MOJICTH U CXEMBI JUIS
pelieHrs y4eOHbIX U T03HABATEIbHBIX 3a7a4. Y YalUiics CMOXKET:

® 0003Ha4YaTh CUMBOJIOM U 3HAKOM IIpEIMET U/UIIN SBJICHUE;

® ONpeAeaTh JIOTUUYECKUE CBSI3U MEXAY NpeAMeTaMH W/WiM SBICHUSAMH, 0003HA4YaTh JAaHHBIE
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

® CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBHH 3aJjauil U/WIH CIIOc00a €€ pelIeHus;

® [IepPEBOANTH CIOXKHYIO 10 COCTaBYy (MHOTOAcleKTHYI0) MH(GOpMAlMI0 U3 Ipauuyeckoro Hiu
(opManM30BaHHOTO (CUMBOJIBHOT'0) MIPECTABICHHS B TEKCTOBOE U HA000POT;

® CTpPOMUTH CXEMY, aJITOPUTM JAECUCTBUS, UCIIPABIATh WM BOCCTAaHABIMBATh HEM3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MMEIOIIErocs 3HaHus 00 00bEKTe, K KOTOPOMY MPUMEHSETCS allTOPUTM;

3.CMBICTIOBOE YTEHHE. YUaIlUHCs CMOXKET:

® HaxOJMTh B TEKCTE TpeOyeMyto HHPOPMALIUIO (B COOTBETCTBHH C LIEJISIMU CBOEH JESATEIbHOCTH);

® OpHEHTHpPOBAThCSI B  COJAEP)KAHUM TEKCTa, IOHUMATh IEJIOCTHBIM CMBICT  TEKCTa,
CTPYKTYypHUPOBATh TEKCT;

® YCTaHaBJIMBATh B3aUMOCBSA3b ONHMCAHHBIX B TEKCTE COOBITUH, SBICHHH, POIIECCOB;

® DpE3IOMHUPOBATh IIIaBHYIO MJIEI0 TEKCTA;

® 1peoOpa3oBbIBaTh TEKCT, MEHSSI €ro MOJAIbHOCTh (BBIpAaXKEHHE OTHOILIEHUS K COIEpKaHHUIO
TEKCTa, IEJIEBYI0 YCTAHOBKY PEUH ), HHTEPIPETUPOBATH TEKCT (Xy10KECTBEHHBIN U HEXYJ0’KECTBEHHBIN —
yueOHBIN, HAYYHO-TIOYJISIPHBIH, HHPOPMAIIMOHHBIN);

® KpPUTHYECKHU OLIEHHBATh COJepkKaHue U (popMy TeKcTa.

4.Pa3BuTHE MOTHBAIMM K OBJAJEHUIO KYyJbTYpOH aKTHMBHOIO HCIOJb30BaHUS CIIOBapeH,
CIPAaBOYHHUKOB, OTKPBITBIX HICTOUHUKOB UH()OPMALIMK U SJIEKTPOHHBIX IIOUCKOBBIX CUCTEM.

Yyamnmincsa cMOXKeT:.



® OCYLICCTBIIATH BSaHMOHCﬁCTBHe C JJICKTPOHHBIMU IMOUCKOBBIMH CHUCTCMAMH, OazaMu 3HaHI/II71,
COPAaBOYHHUKAMMH,
® COOTHOCHTH ITOJTYUYCHHBIC PE3YIbTATHI ITIOMCKA C 3aJa9aMHt U LECIIIMHA cBOCH JACATCIIBHOCTH.

Kommynukatusasie YVY /I

1.YMeHmne opraHu30BEIBaTh Y4€OHOE COTPYTHUYECTBO C TIEIaroroM U COBMECTHYIO JICATEITHbHOCTh

C MEJaroroM W CBEPCTHHKaMU; paboTaTh WHAMBHIYyAIIbHO W B TPYIIIE: HAXOIUTH OOIIEe pelieHUE U
paspemiath KOH(JIMKTHI HAa OCHOBE COTJIACOBAHMS TO3MIIMA M ydeTa HWHTEPecOB; (HOPMYIHpPOBATH,
apryMEeHTHPOBATh U OTCTaWBaTh CBOE MHEHHUE. Y YalHIICs CMOXKET:

® OIIpe/IeNsaTh BO3MOKHBIE POJIU B COBMECTHOM NI TEIBHOCTH;

® UIpaTh OMPEACIICHHYIO POJIb B COBMECTHOM JESATEIbHOCTH;

® IIPUHUMATh MO3UIMIO0 COOECETHUKA, TOHUMAsI IO3UIIUIO APYTOro, Pa3ndaTh B €ro Peud MHEHUE
(TOUKy 3peHus), T0Ka3aTenbCTBa (ApryMEHTHI);

® OompenensTh CBOM JIGHCTBUS M JCWCTBUS TNapTHEPA, KOTOPbIE CIIOCOOCTBOBAIM WIIU
MPETSITCTBOBAIM MPOTyKTUBHOW KOMMYHHKAITUH;

® CTPOWTH ITO3UTUBHBIC OTHOIICHHS B IPOIlecCe YYeOHOW U MTO3HABATEIILHON JeATCIIbHOCTH;

® KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pEHHS, B IUCKYCCHUH YMEThb
BBIJIBUTaTh KOHTPAPTyMEHTHI, niepedpasupoBaTh CBOIO MbICIb;

® KPHUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHCHHIO, YMETh IIPH3HABATh OMTUOOYHOCTH CBOETO
MHEHHUSI (€CJTU OHO OMMO0YHO) U KOPPEKTUPOBATH €T0;

® [pejuiaraTh anbTEPHATUBHOE PElIeHre B KOH(MIUKTHONW CUTYalUH;

® BBIJICISATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUU;

® JIOrOBapHBaThCA O MpaBUJIaX M BOIMpOcax i OOCYXKJIEHHUsS] B COOTBETCTBHH C TMOCTABJICHHON
nepen rpymnmnon 3agavei;

® OpraHu3oBbBaTh A (GEKTUBHOE B3aMMOJCHCTBUE B Trpymmne (omnpeaensTs oOIMe Ienu,
pacrpeaensTh POJiH, JOTOBAPUBATHCA APYT C APYTOM H T. 1.);

2.YMeHue 0CO3HAHHO HCIT0JIb30BaTh PEUEBhIC CPEJICTBA B COOTBETCTBUH C 3a7aueii KOMMYHHUKAIIHH
JUTSL BBIPQXXCHHSI CBOMX YYBCTB, MBICJICH M TOTPEOHOCTEH JUIS TUTAHUPOBAHWS W PETYJSAIMH CBOCH
NEeSTENIbHOCTH;, BJAJICHUE YCTHOM W THUCHPMEHHOW pEeYbl0, MOHOJIOTMYECKONH KOHTEKCTHOW peybio.
Yyamuiicss CMOXeT:

® OIIpeIeATh 3a/1a9y KOMMYHHKAIIUY B B COOTBETCTBUH C HEW OTOMPATH M UCTIOIH30BaTh PEUCBHIC
CpEICTBA;

® TpEICTAaBIATh B YCTHOH WIM THUChMEHHOW ¢dopMe pa3BEepHYTHId IIJIaH COOCTBEHHOM
NEeSITEIIbHOCTH;

® CoOr0/1aTh HOPMBI IMTyOJIMYHON PeuHr, PerJaMeHT B MOHOJIOTE€ U JTUCKYCCUU B COOTBETCTBUHU C
KOMMYHUKATUBHOM 3a7a4eil;

® TPUHUMATh PEUICHHE B XOJIE IUAJIOTa M COTIIACOBBIBATh €T0 C COOECETHUKOM;



® ICIIONb30BAaTh CPEJCTBA JIOTMYECKOH CBSI3M Il BBIIEJICHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYIUICHUS,
® oueHuBaTh 3HEeKTUBHOCTH KOMMYHUKALIUU TIOCTIE €€ 3aBEPIICHHUS.
3.@opMUpOBaHHE U PAa3BUTHE KOMIIETEHTHOCTH B OOJACTU HCHOJIb30BAaHUS HHPOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TexHosiorui (aanee — UKT). Vuamuiics cmoxer:
® [ICJICHANPABICHHO WCKaTh M HCIOJb30BaTh MH(OPMAIIMOHHBIE PECYPChl, HEOOXOTUMBIE IS
pelieHns y9eOHBIX U MPAKTUIECKUX 3a/1a4 ¢ momotibio cpencts UKT;
® ONepUpOBaTh JaHHBIMU MIPU PEIICHUH 33a4H;
® BRIOMPAThH aJICKBATHBIC 33/1a4€ MHCTPYMEHTHI M HCII0JIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIS
pemieHus y4eOHbIX 33/1a4, B TOM YHCIIE JUISL: BBIUMCICHUS, HAIMCAHUS JOKJIAI0B, pedepaToB, CO3MaHuUs
IIPE3EHTAlUN U 1p.;
® JICMOJIb30BaTh HHPOPMAIIUIO C YIETOM ITUYECKUX U MTPABOBBIX HOPM.
I[MPEAMETHBIE PE3YJIbTATDI
5 knacc

BI)IHVCKHI/IK HAvY4UUTCA

Yucna
e omnepupoBaTh Ha 6Ga30BOM YPOBHE MOHSATUSMU: HATYpaIbHOE YHCIIO, IEJI0€ YUCTI0, OOBIKHOBEHHAS
JIpo0b, AeCATUYHAS APOOb, CMEIIAHHOE YKCIIO, PAIIMOHAILHOE YHCIIO;
® [CIOJIb30BAaTh CBOMCTBA YHMCEI U MIPABUJIIA IEUCTBUM C pAllMOHATIBHBIMU YUCIIAMU IIPU BBIIIOJIHEHUU
BBIYHCIICHUI;
®  BBINOJHATH OKPYTJICHHE PALIMOHAIBHBIX YHCEII B COOTBETCTBUM C MPABUIIAMH;
® CpPaBHMBATH PALMOHAIBHBIE YUCIIA.
B noBce1HEBHOM KU3HU U IIPU U3YUYEHUU APYTUX IPEAMETOB:
® OLECHMBATH PE3YyJIbTAThl BEIUUCICHUM IIPU PELIEHNUN IIPAKTUYECKUX 3a]1a4;
®  BBINOJHATH CPABHEHUE YHUCEN B PEAIbHBIX CUTYAIUAX;
®  COCTaBJIATH YHCJIOBHIE BEIPAKEHUS MTPH PEIICHUH MPAKTHUECKUX 3a/1a4 U 3a/1a4 U3 IPYTUX Y4EOHBIX
MPEIMETOB.
CrarucTrka u Teopus BEpOSTHOCTEHN
® MpEACTaBIATH JAHHBIE B BUJIE TAOIUII, TUArPaMM;
e 4yuTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BHJI€ TaOIUIIBI, JHATPAMMEI.
TekcToBbIe 3a7a4n
® pemIaTh HECIOXHbBIE CIOKETHBIE 3a7aUl Pa3HBIX TUIIOB Ha BCe apuMETHUYECKUE IEHCTBUS;
® CTPOUTH MOJEIH YCIOBUS 3a/1aud (B BUIE TaOJIHIIBI, CXEMBI, PUCYHKA), B KOTOPOW JaHbI 3HAUCHUS
JIBYX M3 TPEX B3aMMOCBSA3aHHBIX BEJIMUMH, C LIEJIbIO ITOMCKA PEIICHUS 3a1a4H;
® OCYIIECTBIISITH CIIOCOO MOKCKA PEIICHHs 3314, B KOTOPOM PACcCYkJICHUE CTPOUTCS OT YCIOBUS K

TpeOOBAHUIO WK OT TPEOOBaHUS K YCIOBHIO;



® COCTaBJIATH IUUIaH PEIICHUS 33/1a4H;
®  BBIIEIATH ATAIlbl PELICHUS 3a/1a4U;
® UHTEPHPETUPOBATH BBIYMCIMTENIBHBIE PE3YJIbTAThl B 33J1a4€, UCCIIEI0BATh IOJyYEHHOE pElIeHUE
3a/1a4u;
® 3HATH pa3jINyuue CKOpOCTel 00BEKTa B CTOSIUEH BOJIE, TPOTUB TEUEHUS U [0 TEUCHUIO PEKU; pelIaTh
3a/1a4yv Ha HaXOXKJEHUE YaCTH YMCia U YKCTIa 10 €ro YacTu;
e pemath 3aJa4d pa3HbIX TUNOB (Ha pabOTy, HAa MOKYNKH, HAa JBUKEHUE), CBS3BIBAIOIIMX TpPU
BEJIMYMHBI, BBIJCISTH 3TH BEJIMUYMHBI M OTHOLIEHHS MEX1y HUMU;
® HAXOJUTh MPOLEHT OT YKMCJIA, YUCIIO IO IPOLUEHTY OT HEr0, HAXOAUTh IIPOLIEHTHOE OTHOIIEHHE ABYX
YHUCEN, HAXOJAUTh MPOLUEHTHOE CHI)KEHHUE WJI ITPOLIEHTHOE MOBBIIICHUE BEJIMYNHBI.
® pelIaTh HECJIOKHBIE JIOTHYECKUE 3a/1a4U METOJIOM PACCYKICHUN.
Harnsanas reomerpust
I'eomerpuueckue Gurypsi
e omepupoBaTh Ha 0A30BOM YpOBHE MOHATHAMH: (PUTypa, TOUKA, OTPE3OK, MpsiMast, JIy4, JOMaHas,
yIrojl, MHOTIOYTOJIbHUK, TPEYroJbHUK U YEThIPEXYIOJbHUK, MPSAMOYIOJIbHUK W KBajpar,
OKPYXHOCTb M KpyT, NPSMOYIOJbHBIM Napauienenunen, KyO, map, n3o0paxarb H3ydaemble
Gburypsl oOT pyKH U ¢ IOMOIIBIO IMHEHKU U [IUPKYIISL.
B noBcenHeBHOM KU3HU U NIPU U3YUYEHUHU JPYTUX PEAMETOB:
e pemiath NpaKTHYECKHE 3a/1a4M C IPUMEHEHUEM IIPOCTEUIINX CBOMUCTB QUTyp.
W3mepeHus v BBIYMCIECHUS
® BBINOJIHATh W3MEPEHUE JJIMH, PACCTOSHWUM, BEIUYMH YIJIOB, C MOMOIIBIO MHCTPYMEHTOB MJIs
W3MEpEHUH UTHH U YTJIOB;
®  BBIYHUCIATH IUIOLIAIU IPSIMOYTOJIBHUKOB.
B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX MIPEIMETOB!
®  BBIYHCIATH PACCTOSIHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYAIUSIX, TUIOIIAIU NPSIMOYTOJIbHUKOB;
® BBINOJIHATH MPOCTEHIINE MOCTPOCHUS M M3MEPEHMs] Ha MECTHOCTHU, HEOOXOAMMBbIE B PEabHOM
KHU3HU.
Uctopus maTeMaTnku
® ONUCHIBATDH OT/IEIbHBIC BBIJAIOLINECS PE3YJIbTATHI, TOJyUYEHHBIE B X0JI€ Pa3BUTHUS MaTEMaTHKHU KaK
HayKH;
® 3HATh IPUMEPHI MATEMATUUECKNUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOMN

HCTOPHEH.

BBIHVCKHI/IK ITOJIYUYHUT BO3MOXHOCTh HAYUUTHCA

Yucna



ONEpUPOBATH MOHATUSIMU: HATYpPaJIbHOE YMCIO, MHOXKECTBO HATYyPAJIbHBIX YUCEN, LIEJI0€ YHUCIIO,
OOBIKHOBEHHAs ApoOb, NecATUYHAS APoOb, CMEUIAHHOE YHUCIIO, TeOMEeTpUYeCcKask HHTEepIpeTausl
HaTypaJbHbIX, LEJBIX;

MOHUMATH U OOBSCHATH CMBICIT TTO3UITMOHHON 3aITUCH HATYPaTbHOTO YUCIIA;

BBITIOJTHATH BBIYUCIICHUSI, 000CHOBBIBATh aJITOPUTMEBI BBITIOJIHCHUS JCHCTBHIA,

BBITIOJIHSITH OKPYTJICHHE PAllMOHAIBHBIX YHCEII C 33JJaHHON TOUYHOCTBIO;

ynopsaaoduuBaTh 4KCiia, 3allMCaHHBIC B BUC OOBIKHOBEHHEBIX U JACCATUYHBIX I[pO6CI>i.

B noBceHeBHOM XKU3HU U [IPU U3YyUYEHUH JIPYTHX MPEIMETOB:

MPUMEHSThH MTPaBUIIa MPUOJIMKEHHBIX BHIYMCICHUH MTPHU PEIICHNUN MPAKTUYECKUX 3a/1a4 U PELICHUH
3aJa4 Jpyrux yu4eOHbIX MPEAMETOB;

BBITIOJIHSITH CPABHEHUE PE3YJIbTATOB BEIYUCICHUN IPH PEIICHUH MTPAKTUYECKHX 3a]1a4, B TOM YHCIIe
IpUOIMKEHHBIX BBIUMCIICHHUIA;

COCTABJISITh YMCJIOBBIC BBIPAKEHUS U OLICHUBATh WX 3HAUYCHUS TIPU PEIICHUU MPAKTUUYCCKUX 3a]1a4

" 3a71a4 U3 Jpyrux y‘le6HbIX peaAMCETOB.

YpaBHEHHMs U HEPABEHCTBA

ONCprupoOBaTh HNOHATUAMU. PABCHCTBO, YUCIIOBOC PABCHCTBO, YpPAaBHCHHUEC, KOPCHbL YPABHCHUA,

pelIeHNe ypaBHEHUs1, YUCIOBOE HEPABEHCTBO.

CratucTtuka u TeopHsi BEpOSITHOCTEN

ONEepUPOBATh MOHATUSMH: CTOJIOYAThle W KPYTOBbIE JUArpaMMbl, TAaOMUIBI JAHHBIX, CpelHee
apu(MeTHUECKOE;
U3BJIEKaTh, THPOPMALIUIO, IPE/ICTABIEHHYIO B Ta0JIMIIaX, HA TUarpaMMax;

COCTaBJIATH Ta6J'II/II_[I>I, CTPOUTH JUArpaMMbl Ha OCHOBC NAHHbIX.

B noBcenHEBHOM )XU3HU U NP U3YYEHUN JPYTUX IPEAMETOB:

H3BJICKATb, MHTCPIPETUPOBATL U HpeO6paSOBBIBaTB I/IHCI)OpMaI_II/IIO, IMPEACTABJIICHHYIO B Ta6J'II/II_[aX )51

Ha JuarpaMmax, OTpaxxaromyro CBONCTBa U XapPaKTCPUCTHUKHU PCAJIbHBIX MTPOLECCOB U SIBIICHUH.

TekcToBbIe 3a7a4n

pemaTh MPOCTHIE U CIIOKHBIE 33]]a9d Pa3HBIX THUIIOB, A TAK)KE 3a/1a4H MOBBIIIEHHOW TPYIHOCTH;
UCIOJIb30BaTh Pa3Hble KpaTKHe 3alMCH KaK MOJETH TEKCTOB CIOXHBIX 3a7ay JJsl MOCTPOEHUS
MIOMCKOBOW CXEMBI U pellIeHus 3a/1a4;

3HATh U IPUMEHATH 00a croco0a Mmorcka penieHus 3a1a4 (0T TpeboBaHMs K YCIOBUIO U OT YCIOBHUS
K TpeOOBaHUIO);

MOJICIUPOBATh PacCy>KJICHHS ITPU MOUCKE PEIICHHUS 33/1a4 ¢ TOMOIIBIO Ipad-CXeMbl;

BBIJICJIATH 3TAIbl PELICHUS 3a7a4l U COJepKAHNUE KaXJI0T0 ITara;

MHTEPIPETHPOBATH BHIUUCIUTENFHBIC PE3YIbTAaThl B 3a/laue, UCCIEI0BATh MOIYYEHHOE PElICHHE

3aa4K;



®  AHAJM3MPOBATH BCEBO3MOXHBIE CUTYAI[MH B3aUMHOT'O PACIIOIOKEHHUS IBYX OOBEKTOB M U3MEHEHHE
UX XapaKTEPUCTUK MPHU COBMECTHOM JBHKEHHMU (CKOPOCTb, BPEMs, PACCTOSHUE) IPU PELICHUU
3aJa4 Ha JBM)KEHUE JIByX OOBEKTOB KaK B OJJTHOM, TaK U B IPOTUBOIIOJIOKHBIX HAIIPABICHUIX;
® JCCIIEI0BATh BCEBO3MOJKHBIE CUTYallMU [IPY PELIECHUH 3a1a4 Ha ABUKEHUE 110 pEKe, pacCMaTpUBaTh
pa3Hble CUCTEMBI OTCUETA;
e pemaTh pa3HOOOpa3HbBIC 3aJaUH «HA YACTU;
e pemarb U OOOCHOBBIBATH CBOE peEIICHHE 3a4ad (BBIICIATH MAaTeMaTHUYECKyI0 OCHOBY) Ha
HaXO0X/ICHUE YaCTU YUCIIa U YUCIIA [10 €r0 YaCTH HAa OCHOBE KOHKPETHOI'O CMbICIIA Jpo0H;
® 0CO3HABaTh U OOBSACHATH WIACHTHUYHOCTH 33/1a4 PA3HBIX TUIIOB, CBS3BIBAIOIIMX TPU BEIHMYMHBI (HA
paboTy, Ha MOKYIIKH, Ha JIBUKEHHUE); BBIACIATH 3TH BEJIUYMHBI M OTHOLICHUS MEXIY HUMH,
NPUMEHSTH UX MIPH PELICHUHN 33a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4H YKA3aHHBIX THIIOB
B noBceaHeBHOM KU3HU U IIPU U3YYEHUU IPYTUX IIPEIMETOB!
e BBIJCIATH IIPU PEIICHUN 3a]]a4 XapaKTEPUCTUKU pacCMaTpUBAEMOi B 3a/1aue CUTyalluu, OTJIINYHbIC
OT peajbHbIX (T€, OT KOTOPBIX a0CTParupoBaINCh), KOHCTPYUPOBATh HOBBIE CUTYALMH C Y4ETOM
ITUX XapaKTEPUCTHK;
e pemarh U KOHCTPYUPOBATh 3a/1a4ll HA OCHOBE PACCMOTPEHMS PEATIbHBIX CUTYyallUii, B KOTOPBIX HE
TpeOyeTCsl TOUHbIN BBIYUCIUTEIbHBINA PE3YIIbTAT;
e pelIaTh 33/1a4M Ha ABUIKEHUE 110 PEKE, pacCMaTpUBas pa3Hble CUCTEMBI OTCYETA.
Harnsanas reomerpust
I'eomeTrpuueckue ¢purypsl
® U3BIEKaTh, MHTEPIPETUPOBATh U MPEOOPa30OBBIBATE MH(OPMAIMIO O T€OMETPHUECKUX (QUrypax,
IIPEJICTABICHHYIO Ha YEPTEkKaxX;
e n300pakaTh U3ydaeMble GUTYPBI OT PYKH U C TOMOILBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.
W3mepeHus v BBIYMCIECHUS
e BBINIOJHATh W3MEPEHUE JJIMH, PACCTOSHWM, BEIUYMH YIJIOB, C IOMOIIBIO MHCTPYMEHTOB MJIS
W3MEpPEHUH UIVH U YTJIOB;
®  BBIYNCIATH IIonaan IPSIMOYTOJIbHUKOB, KBaJIpaToB, 00BEMBbI IPSIMOYTOJIBHBIX
napaeNnenuneaoB, Kyoos.
B noBceqHeBHOM KU3HU U NIPU U3YUYEHUU IPYTUX IPEIMETOB!
® BBIYUCIATH PACCTOSHHUS HA MECTHOCTM B CTaHAAPTHBIX CHUTyalUsX, IUIOMIAAU YYaCTKOB
IpSAMOYTOJIbHOM (POpMBI, 00BEMBI KOMHAT;
®  BBINOJIHATH IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEATIbHOM KU3HU.
® OIEHUBATh pa3Mephl pealIbHbIX 00BEKTOB OKPYKAIOILIET0 MUPA.
B noBceaHeBHOM XKU3HU U IPU U3YUEHUH IPYTUX IPEIMETOB:
® XapaKTEpU30BaTh BKJIAJ BBIIAIOIIUXCS MAaTEMATHKOB B PA3BUTHE MAaTECMATHKH M WHBIX HAay4YHBIX

o0OJacrei.



6 KIiacc

BBIDYCKHUK HAVUYUTCS

DJIEMEHTHI TEOPUU MHOKECTB M MATEMATHICCKOMN JIOTUKH
e omnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHUSIMH: MHOXECTBO, JJIEMEHT MHOXKECTBA, IIOJIMHOYKECTBO,
MIPUHAJIC)KHOCTb;
® 3a7aBaTh MHOJXKECTBA MEPEUYMCICHHEM HX AJIEMEHTOB;
® HAXOIUTh NEpPEeCceUCeHNnEe, 00ObEIMHECHHE, TOMHOKECTBO B MMPOCTEHIIINX CUTYyAITUSX.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUHU JAPYTHX MPEAMETOB:
® pacno3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Ywucna
e omnepupoBaTh Ha 6Oa30BOM YPOBHE MOHSATUSMU: HATypaIbHOE YUCIIO, IIEJI0€ YHCI0, OOBIKHOBEHHAs
JIpo0b, AeCATUYHAS APOOb, CMEIIAHHOE YHCIIO, PAIIMOHATILHOE YHCIIO.
® HCIOJIb30BaTh CBOMCTBA YMCEI U MPABHJIA ICHCTBUI C pallMOHATILHBIMHU YHCIAMU IPU BBITIOJTHEHUN
BBIYMCIICHHH.
® WCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINMOIHEHUU BBIYUCICHUN M PEIICHUH
HECJIOKHBIX 3a/1a4.
® CpaBHUBATH PAllMOHAIBHBIC YUCIIA.
B noBceaHeBHOM XKU3HU U IPU U3yUEHUU JAPYTUX MIPEIMETOB:
® OIICHUBATH PE3YJIHTATHl BHIYMCICHHUH MPU PEIICHUH MPAKTHYECKUX 3a7a4.
®  BBINOJHATh CPABHEHHUE YMCEN B PEATIbHBIX CUTYaLUsIX.
®  COCTaBJIATDH YMCJIOBHIE BEIPAKEHUS MIPH PEIICHUH IPAKTHUECKUX 33]1a4 ¥ 33]1a4 U3 IPYTHX YIeOHBIX
MPEAMETOB.
CrarucTrka u Teopus BEpOSTHOCTEHN
® TIPEICTaBIATH JIAHHBIE B BUJIE TAOJIUII, TUATPAMM.
e 4yuTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BH/I€ TaOIUIIBI, JUATPAMMBI.
TexcToBbIe 3aaUK
e pemaTh HECJIOXKHBIE CIOXKETHBIE 33]]a4H PAa3HBIX TUIIOB Ha BCE apu(PMETHISCKUE JEHCTBHUS.
® CTPOUTH MOJEIb YCIOBUS 3a/1a4d (B BUE TaOIHIIBI, CXEMBI, PUCYHKA), B KOTOPOU JaHbl 3HAYECHUS
JIBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LIETbIO MIOUCKA PELICHUS 3a/1a4H.
® OCYIIECTBIISTH CIIOCOO MOMCKA PEIICHUS 3314, B KOTOPOM PAacCyKACHHUE CTPOUTCS OT yCIOBHS K
TpeOOBaHUIO WK OT TPeOOBAHUS K YCIOBHIO.
® COCTAaBIISATH IUIAH PELICHUS 33/1a4u.
®  BBIIEIATH dTAIlbl PELICHUS 3a/1ay.;
® UHTEPHPETUPOBATH BHIYMCIHUTENIbHBIE PE3YIbTaThl B 33Jlaye, UCCIIEIOBATh MOJYYEHHOE pEeIIeHUE
3aJa4H.

¢ 3HAThb pa3JInduc CKOpOCTCI\/JI 00BEKTa B CTOSUCH BOAC, MPOTUB TCUCHUS U IO TCUCHUTIO PCKH,



pemarh 3a7ja4i Ha HAX0XK/I€HHE YaCTH YKCIIa U YUCIla 10 €ro YacTH.
pelaTh 3aJaud pa3HbIX TUMOB (Ha paboOTy, Ha TMOKYIKH, Ha JABM)KEHHE), CBA3BIBAIOIIUX TPHU
BEJIMYUMHBI, BBIACSATH 3TU BEJTMYUHBI U OTHOUICHUS] MEXKAY HUMHU.

HAXOJUTh MPOIEHT OT YUCJIA, YUCIIO IO MPOILIEHTY OT HET0, HAXOAUTh MPOLIEHTHOE OTHOILIEHUE JBYX
YHcell, HAXOJUTh MPOLEHTHOE CHIYKEHHUE WIIM MTPOLEHTHOE MOBBIIICHHE BETUYHHBI.

pelmiaTh HECCIIOKHBIC JIOTUYCCKUC 3a1a4Y MCTOIOM paCC}/)KI[eHI/If/'I.

B noBceaHeBHOM KU3HU U NIPU U3YUYEHUH JIPYTUX MPEIMETOB:

BBIIBUT'aTh THIIOTC3bI O BO3SMOXXHBIX MMPCACIIbHBIX 3HAYCHUAX NCKOMBIX BCJIMYUH B 3a/1a4C (I[CJIaTB

MIPUKHUJIKY )

BBIHVCKHI/IK ITOJIYUYUT BO3MOXKXHOCTh HAYUUTHCA

OJIEeMEHThI TCOpHUU MHOXKECTB U MaTeMaTHYECKOM JIOTHKHU

OTIepUPOBATH MOHATUSIMU: MHOKECTBO, XapaKTEPUCTUKH MHOKECTBA, JJIEMEHT MHOXKECTBA, ITyCTOE,
KOHEYHOE ¥ OECKOHEYHOE MHOKECTBO, IIOJIMHOKECTBO, TPUHAIIC)KHOCTD,
OTIPEACIATh MPUHAICKHOCTD dJIEMEHTa MHOXKECTBY, OOBEAMHEHHUIO U TMEPECCUCHUI0 MHOXKECTB;

3aJlaBaTb MHOXXCCTBO C ITIOMOIIBLIO IICPCUHUCIICHUA 3JICMCHTOB, CJIOBCCHOI'O OIIMCAHMA.

B noBcegHeBHOM KU3HU U IIpHU U3YUYCHUU JPYTUX TPCIMETOB!:

Yucma

PAaCIIO3HABATh JIOTUYCCKU HEKOPPCKTHBIC BBICKA3bIBAHUSA

CTPOUTH LICTIOYKU y'M03aKJ'II-OquI/II\/’I Ha OCHOBC UCIIOJIb30BAHUA ITPAaBUJI JIOTUKH.

OTIEpUPOBATh TMOHATUSMHU: 1E€JI0€ YUCIO, MHOXECTBO IIENBbIX 4YHUCEN, OOBIKHOBEHHAs JpOOb,
CMEUIaHHOE YHCIIO, PAllMOHAIBHOE YHMCIO, MHOXKECTBO PAlMOHAIBHBIX YHCEN, FeOMEeTpHYecKas
WHTEPIPETAIHsl, [IeJIbIX, PAITHOHAIbHBIX;

BBITIOJIHSITH BBIYHMCIICHUSI, B TOM YHCJI€ C UCIIOJIb30BAHUEM MPUEMOB PAIlMOHAIBHBIX BHIYUCICHHM,
000CHOBBIBATH AJTOPUTMBI BHITIOTHEHUS JCHCTBUM;

WCIIOJIH30BaTh MPU3HAKH JEIUMOCTH Ha 2, 4, §, 5, 3, 6, 9, 10, 11, cyMMbI U TTpOU3BECHUS YUCEI
MIPH BBITIOJTHEHWW BBIYMCIICHUI U PEIICHUH 3a/71a4, 00OCHOBBIBATH NMPU3HAKU JEITUMOCTH;
YIOPSIIOYMBATH YUCIIA, 3aTMCAaHHBIE B BUAC OOBIKHOBEHHBIX U JIECATUYHBIX IPOOEH;

Haxoaute HOJl n HOK uncen u ucnosib30BaTh UX NPHU PEIICHUH 337a4;

ONneprupoOBaAThH MOHATUEM MOAYJIb YK CJId, TCOMETPHUYICCKASA HHTEPIIPETALIUA MOAYJIA YHCJIa.

B noscegHeBHOI XXU3HU U IIpHU U3YUYCHUU JPYTUX TPCIMETOB!:

MPUMEHSThH MTpaBUIIa MPUOIMKEHHBIX BHIYMCIECHUI NPU PEIICHUH IPAKTUUECKUX 3a/1a4 U PeIIeHUN
3aJa4 APYruX y4yeOHBIX MPEIMETOB;

BBIIIOJIHSTH CPAaBHEHHE PE3YJIbTATOB BEIYUCICHUN IIPY PEIIEHUH TPAKTUYECKHX 3a]a4, B TOM YHCIIE
NPUOJIMKEHHBIX BBIYUCIICHUH;

COCTABJIATh YHMCIIOBBIE BBIPAKECHUS U OLICHUBATh UX 3HAYCHMS IIPH PEIICHNN NTPAKTUYECKUX 3a1a4

U 3aJ1a4 U3 JPYruX Y4eOHBIX MMPEIMETOB.



YpaBHEHUs U HEPABEHCTBA

OIIEpUPOBATh IOHATUSMHU: PABEHCTBO, YHUCIOBOE PABEHCTBO, YPAaBHEHUE, KOPEHb YPABHEHUS,

pellleHne YpaBHEHUS, UNCIIOBOE HEPABEHCTBO.

CrarucTtuka u TeopHs BEpOSITHOCTEN

OIIEpUPOBATh MOHATHUSAMH: CTOJOYAThIE M KPYroBbIE AMarpaMMbl, TAaOJMIBl JaHHBIX, CpelHee
apu(MeTHIECKOE;
U3BJIEKaTh, TH(POPMAIINIO, IPECTABICHHYIO B Ta0IMIIaX, HA AUArpaMMax;

COCTaBJIATHb Ta6J'II/II_[BI, CTPOUTH AUarpaMMbl Ha OCHOBC JaHHBIX.

B noBcenHEBHOM )XKU3HU U IIPU U3YYEHUH IPYTUX IIPEIMETOB:

U3BJIEKATh, MHTEPIPETUPOBATH U MIPE0OPa30BbIBATh HH(POPMALIHIO, TPEICTABICHHYIO B TA0IHIIAX U

Ha JuarpaMMax, OTpa)karollyl0 CBOMCTBA U XapAKTEPUCTUKH PEAIbHBIX IIPOLIECCOB U SIBJICHUM.

TekcToBbIe 3agaun

pelaTh POCThIE U CIIOXKHBIE 3a]aul Pa3HBIX TUIIOB, @ TAKXKE 3a/1a4M MOBBIIIEHHON TPYIHOCTH;
UCIOJIb30BaTh Pa3Hble KpaTKHE 3alUMCH KaK MOJAEIM TEKCTOB CJIOXHBIX 3aay JJsl MOCTPOEHUS
IIOUCKOBOW CXEMBI U pellIeHus 3a/1ay;

3HATh U IPUMEHATH 00a criocoba MoMcKa pelleHus 3a1ad (0T TpeOoBaHUS K YCIOBHUIO U OT YCJIOBUS
K TpeOOBaHUIO);

MOJICIUPOBATh PAcCyKICHUS NpPU MOUCKE PElIeHHs 3a7ady ¢ MOMOIIbI0 Ipad-CXeMbl; BbIIENAThH
ATalbl PELIECHUS 3aJa4U U COACpKAHUE KakI0ro dTara;

MHTEPIPETUPOBATh BBIUMCIHUTEIBHBIE PE3YJIBTAThl B 337a4e, UCCIEAOBATh MOJIYYEHHOE PEIIECHUE
3a/1a4u;

AQHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYallMU B3aUMHOTO PACIIOIOKEHUSI ABYX 0OBEKTOB U U3MEHEHNE
UX XapaKTepUCTUK MPHU COBMECTHOM JIBUKEHHMU (CKOPOCTb, BPEMs, PACCTOSHHUE) MPU PELICHUU
3a/1a4 Ha JBUKEHHE JIByX OOBEKTOB KaK B OJJHOM, TaK U B IPOTUBOIOJIOKHBIX HAPaBICHUSX;
HCCJIEIOBATh BCEBO3MOKHBIE CUTYALlMH MPH PEILIEHUH 3a/1a4 Ha ABM)KEHUE 110 peKe, pacCMaTpUBaTh
pa3HbIe CUCTEMBI OTCUETA;

peliaTh pa3sHOOOpa3HbIE 33/1a4 «HA YaCTH,;

pemate M OOOCHOBBIBaThH CBOE peELIEHHE 3a4ay (BBIAENATH MaTEMaTHYECKYl0 OCHOBY) Ha
HaXO0X/IEHHE YaCTH YMCiIa U YUClia 0 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICTa IpoOH;
OCO3HaBaTh U OOBSICHATH UACHTUYHOCTD 3aJ]ad Pa3HbIX TUIIOB, CBA3BIBAIOIINX TPH BEITUYMHBI (Ha
paboTy, Ha MOKYIKH, Ha JIBUXKEHHUE); BBLACNATH 3TH BEJIUYMHBI M OTHOLICHHUS MEXIY HUMH,

MPUMCHATH UX IIPU PCIICHUU 3aaa4, KOHCTPYUPOBATH COOCTBEHHBIE 3aaa4Mi YKa3aHHBIX TUIIOB.

B noscegHeBHOI XXU3HU U IIpHU U3YUYCHUU JPYTUX TPCIMETOB!:

BBIJICIIATH [IPU PELICHUH 3a7a4 XapaKTEPUCTUKH pacCMaTPUBAEMOH B 3a/laue CUTYyaluH, OTJIUYHbIE

OT peaJbHBIX (T€, OT KOTOPBIX a0CTParupoBaIMCh), KOHCTPYUPOBATh HOBBIE CUTYAIlMH C yYETOM



JTUX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEIICHUH 3a7a4 Ha KOHLICHTPALUU, YYUTHIBATh IIJIOTHOCTh
BEILECTBA,

e pemarb U KOHCTPYMPOBAaTh 3a/1a4l HA OCHOBE PACCMOTPEHMS PEAIBHBIX CUTYyallUii, B KOTOPBIX HE
TpeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA PE3YJIIbTAT;

e pelIaTh 3a1a4U Ha ABUKEHUE 110 PEKE, pacCMaTpUBas pa3sHbIe CUCTEMBI OTCUETA;

®  BBIIIOJHATH HpOCTef/’II_HI/IC MOCTPOCHUA HA MCCTHOCTH, HCO6XOI[I/IMLIG B peaJILHOfI KHU3HH.

7-8 xmaccel
JINMYHOCTHBIE PE3VJIBTATBI

1. Poccuiickas rpaxjaHcKast MIGHTHYHOCTD (IaTPUOTU3M, yBakeHHe K OTedecTBy, K IPOLUIOMY U
HACTOALIEMY MHOTOHAIIMOHAIbHOIO Hapoaa Poccum, 4yBCTBO OTBETCTBEHHOCTH U A0jdra nepeq PoauHoi,
uAeHTUUKAIMS ce0s B KadecTBe TpakaaHWHa Poccuu, CyObEeKTHBHAsh 3HAYMMOCTH HCIIOJIb30BAHHS
PYCCKOTrO sI3blKa M SI3bIKOB HAapoJoB Poccuu, OCO3HAaHWE U OILLYLIEHHE JIMYHOCTHOW CONPHYACTHOCTH
cyasbe poccuiickoro Hapona). Oco3HaHME 3THUYECKOM NPUHAIJIEKHOCTH, 3HAHUE HCTOPUH, S3bIKa,
KyJbTYpPbl CBOEIO HapoJia, CBOETr0 Kpasi, OCHOB KyJIbTYPHOI'O Hacjieaus: HapoaoB Poccuu u yenoBeuecTBa
(MIEHTUYHOCTb YEJIOBEKA C POCCUHCKON MHOIOHAIMOHAJIBHOW KYJIbTYPOW, CONPUYACTHOCTb HCTOPUU
HApoOJOB W TOCYJIapcTB, HAaXOAMBIIUXCA Ha TEPPUTOpPUM cOBpeMeHHOM Poccum); uHTepuopu3zanus
I'YMaHUCTUYECKUX, JEMOKPATUYECKUX U TPAJAULUOHHBIX LIEHHOCTEH MHOIOHAIIMOHAIBHOTO POCCUHCKOTO
oOmiectBa. OCO3HaHHOE, YBAKUTENBHOE U I0OPOKENATETbHOE OTHOIIEHNE K UCTOPHH, KYJIbTYpE, PEJIUTHH,
TpaauLUsM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccuu 1 Hapo10B Mupa.

2. TOTOBHOCTb M CIIOCOOHOCTH yyalllUXcs K CaMOPa3BUTHIO M €aMOOOpa30BaHUIO HA OCHOBE
MOTHUBAIMH K 00yUEHHIO ¥ TTO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M IMOCTPOEHUIO
JabHENIEe MHANBUIyallbHOM TpaeKTopun 0Opa3oBaHUs Ha 0a3e OpPUEHTHUPOBKU B MHUpE Npodeccuil u
po(heCcCUOHATIBHBIX MPEANOYTEHHUH, C YYETOM YCTONYMBBIX MIO3HABATEIbHBIX UHTEPECOB.

3. Pa3BuToe MopasibHOE CO3HaHUE M KOMIIETEHTHOCTh B PEILIEHMH MOPAJIbHBIX MPOOIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpPa, (OPMHUPOBAHNE HPABCTBEHHBIX UyBCTB M HDABCTBEHHOT'O MTOBEIEHUS, 0CO3HAHHOTO
U OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHBIM IOCTyHKaM (CIIOCOOHOCTh K HPABCTBEHHOMY
CaMOCOBEPILEHCTBOBAHHUIO; BEPOTEPIIUMOCTb, YBAXKUTEIBHOE OTHOLIEHHE K PEIUTHO3HBIM YYBCTBAM,
B3MVIAJAaM JIIOJIe MIIM HUX OTCYTCTBHUIO; 3HAHME OCHOBHBIX HOPM MOpajid, HPaBCTBEHHBIX, JYXOBHBIX
U/I€aOB, XPaHUMBIX B KYJbTYpPHBIX TpPaJUIMAX HapoaoB Poccuu, TOTOBHOCTH Ha HUX OCHOBE K
CO3HATEJIbHOMY CaMOOTPAaHWYEHHIO B TIIOCTYIKAaX, IOBEJIEHUHU, PACTOUUTEIHHOM MOTPEOUTENBCTBE;
c(OpMUPOBAHHOCTH MPEACTABIEHUIN 00 OCHOBaX CBETCKOM 3TUKH, KyJIbTYPbl TPAAUIIMOHHBIX PETUTUN, UX
pOJIM B pa3BUTUU KYJIBTYpPbI U HICTOpUHU Poccuu u ueoBeuecTBa, B CTAHOBJICHUH I'PaKJaHCKOT'O 00IIEeCTBa
U POCCHUICKON TOCyAapCTBEHHOCTH; IOHMMAHUE 3HAYEHUS] HPAaBCTBEHHOCTH, BEPHI U PEJINTUHU B JKU3HU
yenoBeka, ceMbu u obmectBa). ChOpMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YYCHHIO;

YBXUTEIHLHOTO OTHOIIEHUSI K TPYAY, HAJTMUHE OIbITa yYacCTHs B COIIMAILHO 3HAUUMOM TpyJae. Oco3HaHue



3HAUEHUS CEMbH B KU3HU YEJIOBEKa M OOIIECTBA, MPUHATUE IICHHOCTH CEMEHHOM KU3HU, YBAKUTEIBHOE U
3a00TJIMBOC OTHOIIICHUE K YJICHAM CBOCH CEMbH.

4. ChopMHPOBAHHOCTH IIEJIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKHM W OOIIECTBEHHOW IPAKTUKH, YYHUTHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE, SI3BIKOBOE,
JyXOBHOE MHOT000pa3ne COBPEMEHHOT'O MUPA.

5. Oco3HaHHOE, YBaXUTEJIbHOE U JOOpOKEIAaTeIbHOE OTHOIICHHE K JPYroMy YeJIOBEKY, €ro
MHEHUIO, MEPOBO33PCHHIO, KYJIbTYPE, A3bIKY, Bepe, IPAKIAHCKONW MO3UIMH. [ OTOBHOCTh M CITIOCOOHOCTh
BECTU JUAJIOT C JAPYTMMH JIIOJABMH M JIOCTHUTAaTh B HEM B3aMMONOHUMaHMS (MICHTU(HKAnUS ceOs Kak
MIOJIHOIIPABHOTO CYOBEKTa OOIIECHHS, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 0Opa3a MapTHEpa IO JHUAJIOTY,
TOTOBHOCTh K KOHCTPYMPOBAaHHMIO 00pa3a JIOMYCTUMBIX CIIOCOOOB JHaliora, TOTOBHOCTH K
KOHCTPYHPOBAHUIO IMPOLECCA JAUANIOra KaKk KOHBEHIHOHHPOBAHUSI MHTEPECOB, MPOLEAYP, TOTOBHOCTh U
CIOCOOHOCTH K BEJICHHIO TIEPETOBOPOB).

6. OCBOCHHOCTh COITMAIIBHBIX HOPM, MPaBUJI MOBEJACHUS, poJied U (POPM COIMATbHON KU3HHU B
rpynmnax ¥ cooOmecTBax. Y4acTue B IMIKOJLHOM CaMOYIIPABJICHUH W OOIICCTBCHHOH JKHM3HH B Ipeeiax
BO3PACTHBIX KOMIIETEHUUN C YYE€TOM PETHOHAIBHBIX, 3THOKYJBTYPHBIX, COLIMAIbHBIX U SKOHOMHYECKHUX
ocobeHHocTel ((hopMHupoBaHHEe TOTOBHOCTH K YYAaCTHIO B MPOLIECCE YIOPSIOUCHUS COLIMANBHBIX CBSA3CH U
OTHONICHUH, B KOTOpbIE BKIIOUEHBI U KOTOphIE (OPMHUPYIOT camMu ydaiuecs; BKIIOYEHHOCTH B
HETOCPEJICTBEHHOE TPaXXJAHCKOE  y4yacThe, TOTOBHOCTh YYacTBOBaTh B  JKU3HEACATEIbHOCTH
MOJAPOCTKOBOTO OOIIECTBEHHOTO OOBEIUHEHHS, TPOIYKTUBHO B3aWMOJCHCTBYIOMIETO C COLMAIBLHON
Cpeloil M CONHMATbHBIMH HWHCTUTYTaMH; WICHTU(HKAIMS cebs B KadyecTBe CYOBEKTa COIMATbHBIX
npeoOpa3oBaHU, OCBOEGHHE KOMIIETEHTHOCTEH B  cdepe OpraHM3aTOpCKON  AESITeNbHOCTH;
MHTEPHUOPHU3ALMS HIEHHOCTEN CO3UAATEILHOTO OTHOIICHUS K OKPY KAIOIIEH JEeHCTBUTEIBHOCTH, [IEHHOCTEN
COLMAJIBHOTO TBOPYECTBA, IIEHHOCTH NPOJYKTUBHOW OpPraHW3alli COBMECTHOM JESATEIbHOCTH,
caMopeanu3aldd B TPYNNE W OpPraHU3alud, LEHHOCTU <«JIPYroro» Kak paBHOIPABHOIO IIApTHEPA,
dbopMupoBaHHEe KOMIETCHLUN aHaln3a, MPOEKTUPOBAHHUS, OPTaHU3AlUU ACSITeIbHOCTH, pedIeKCUuu
W3MEHEHUH, CroCOOOB B3aUMOBBITOJHOTO COTPYAHHYECTBA, CIOCOOOB pean3alid COOCTBEHHOTO
JUIEPCKOTO MOTEHINAIA).

7. ChopmupoBaHHOCTH IIEHHOCTH 370POBOrO M Oe3omacHOro obOpas3a JKW3HH;, WHTEPHUOPHU3AIIHS
MpaBUJI WHIAWNBUAYATHHOTO U KOJUIEKTUBHOTO OE30MAaCHOTO TOBEJICHUS B YPE3BBIYANHBIX CHUTYAIUSX,
YIPOKAOIIUX )KU3HHU U 3I0POBBIO JIFOJEH, TPAaBUII TOBEICHUSI HA TPAHCIIOPTE M HA J0pOTrax.

8. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHMS Yepe3 OCBOCHUE XYI0KECTBCHHOTO HACIIEAMs HAPOJIOB
Poccum u wmupa, TBOpPUECKOH MEATEIHHOCTH OSCTETHYECKOrO XapakTepa (CrmocoOHOCTh MOHHMATH
XYJI0’K€CTBEHHBIC TTPOU3BENICHUS, OTPAKAIOIIUE PA3HbIE STHOKYIBTYPHBIC TPATUIIUU; CHOPMUPOBAHHOCTD
OCHOB XYJI0)KECTBEHHOH KYJIbTYPhI O0yJAFOIINXCS KaK YaCTH MX OOIEH TyXOBHOU KYJIBTYPHI, Kak 0CO00TO
croco0a Mo3HaHUs )KU3HU U CPEACTBA OPTaHU3AIIUN OOIIEHUS; ICTETHUECKOE, IMOIIMOHATILHO-TIEHHOCTHOE

BUJICHHE OKPYXKAIOIIETO0 MHpA; CIIOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MUDA,



CaMOBBIPAKEHUIO U OPUEHTAIIUU B XYA0>KECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI; YBaXKEHUE
K UCTOPUHU KYJIBTYphl cBOero OTeuecTBa, BHIPAKEHHON B TOM 4YMCII€ B MOHUMAHUU KPAacOThl YEJIOBEKA;
NOTPEOHOCTh B OOMICHUHM C XYAOXXECTBEHHBIMU IPOU3BEACHUAMU, CHOPMUPOBAHHOCTH AKTHUBHOTO
OTHONIICHUS] K TPAJAULHUAM XyJI0KECTBEHHON KyJIbTYpbl KaK CMBICIOBOM, 3CTETUYECKOW U JIMYHOCTHO-
3HAYMMOM LIEHHOCTH ).

9. ChopMUPOBaHHOCTh OCHOB 3KOJOTHYECKOW KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIICHUS, HATMYUE OIBITA YKOJIOTUYECKH OPUEHTUPOBAHHOW pedIIeKCHBHO-
OLICHOYHON M MPAKTHYECKON NeATEIbHOCTH B KU3HEHHBIX CUTYyalMsX (TOTOBHOCTb K HCCIIEJOBAHHIO
IMPUPOJIBI, K 3aHATUAM CEIbCKOXO3AMCTBEHHBIM TPYJIOM, K XYJI0KECTBEHHO-3CTETHUYECKOMY OTPa’KEHHUIO
NPUPOJBI, K 3aHATUSM TYPU3MOM, B TOM YHCJI€ 3KOTYPU3MOM, K OCYIIECTBICHUIO MPUPOIOOXPAHHON
JESATEITLHOCTH).

METAIIPEAMETHBIE PE3VYJIBTATHI

Peryaatusaele YY1

1.YMeHmne caMOCTOSATENBHO ONMPEACIISATh eI 00y9eHUs, CTABUTh U (HOPMYJIHPOBATH HOBBIC
3a/1a4¥ B y4eOe ¥ MO3HABATEIILHOM e TEIIbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOCH
IO3HABATEILHON NEATEIbHOCTH. YYaIIuics CMOXKET:

® aHANM3HUPOBAThH CYIIECTBYIOUINE U IJIAHUPOBATh Oyayiire oOpa3oBaTelbHbIE PE3yIbTATHI;

® OIIpeIeTsATh COBMECTHO C MEAaroroM KpUTEPHH OIEHKU TUIAHUPYEMBIX 00pa30BaTEIIbHBIX
pe3yNbTATOB,

® CTaBWTH LIeTb U (POPMYIHPOBATH 337a4l COOCTBEHHOM 00pa30BaTENIbHOM IEATETHHOCTH C
Y4eTOM BBISIBIICHHBIX 3aTPYAHEHUI U CYIIECTBYIOIINX BO3MOKHOCTEH;

® 00OCHOBBIBATh BHIOPAHHBIC ITOIXO0JIBI H CPEJICTBA, UCTIOIB3YEMbIE JIJIS TOCTHKCHHUS
00pa30BaTeNbHbIX PE3YJIbTATOB.

2.YMeHue caMOCTOSITENTbHO MJIaHUPOBATh Iy TH JAOCTIKEHUS IeNel, B TOM YHCIie
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpAThH Harbosee 3 (EeKTUBHBIE CTIOCOOBI PEIICHUs YUeOHBIX U
II03HABATEIbHBIX 3a4a4. YYalluics CMOXKET:

® ompeesaTh He0OXOAMMbIE JEHCTBUS B COOTBETCTBHH C YICOHOW M TTO3HABATEILHON 3a/1a4ueii 1
COCTaBIISITh AITOPUTM HUX BBITIOJTHEHHUS,

® 000CHOBBIBATh U OCYIIECTBIIATH BEIOOP Hanbosee 3 (PEeKTUBHBIX CIIOCOOOB pelIeHus yUeOHbIX
Y TT03HABATENIbHBIX 3a/1aY;

® OIIpe/IeATh/HaX0ANTh, B TOM YHCIIC U3 TIPEIOKCHHBIX BAPUAHTOB, YCIOBHUS JUTS BHITIOJTHEHUS
y4eOHOI 1 TT03HaBaTeLHOM 3a/1a4H;

® BBHIOMPATH U3 MPEATIOKEHHBIX BAPUAHTOB M CAMOCTOSTEIHHO UCKATh CPEACTBA/PECypChI s
pENICHUS 3a/1a49H/TOCTHKCHUS 1EITH;

® COCTaBJIATH IUIAH PEHICHUS TPOOIEMBI (OMKMCHIBATH AITOPUTM IIPOBEACHUS HCCIIEIOBAHNUN).

3.YMeHHe COOTHOCUTB CBOU JICUCTBHS C TUNIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBIISATh



KOHTPOJIb CBOEH IeATEIHHOCTH B TIPOIECCE JOCTHKEHHS Pe3yIbTaTa, ONpenesaTh CIIOcOO0b IEHCTBUN B
pamMKax MmpesioKeHHBIX YCIOBUH B TpeOOBaHUM, KOPPEKTHPOBATH CBOU JCHCTBHSI B COOTBETCTBUU C
M3MEHSIIOIIECUCS CUTyallue. Y Yaluiicss CMOXKET:

® pa3nuyaTh pe3yJsIbTaThl U CIIOCOOBI IEUCTBUN IPU JOCTUKEHUH PE3YJIbTATOB;

® OIpeJIEsATh COBMECTHO C MEIaroroM KpUTEpUHu JOCTUKEHUS IUIAHUPYEMBIX Pe3yJIbTaTOB U
KPUTEPUU OLIEHKH CBOEH YUEOHOH 1eATeNbHOCTH;

® OTOMpATh UHCTPYMEHTHI JIJIsl OLICHUBAHUS CBOCH JIEATEIPHOCTH, OCYIIECTBIISITH CAMOKOHTPOIIb
CBOEH JIESTEIIbHOCTH B paMKax MPeJIOKEHHBIX YCIOBUI U TpeOOBaHU;

® OIICHUBATH CBOIO JIEATEIbHOCTh, aHAIM3UPYS U apIYMEHTHPYS IPUYHUHBI JOCTUKEHHUS WU
OTCYTCTBHSI TUTAHUPYEMOTO PE3yJIbTATA;

® HAXOJWUTh HEOOXOJUMBIC U JIOCTATOYHBIC CPECTBA JIJIS BBITOJIHCHUS YICOHBIX ICHCTBUH B
W3MEHSIOILENCS CUTYyalluu;

® COOTHOCHUTH CBOU JICHCTBHUS C LIEIbI0 O0yUEHUSI.

4.YMmeHue olleHUBaTh MPaBUILHOCTD BBIMOJIHEHUS y4€OHOH 3a/1a4H, COOCTBEHHBIE BO3MOKHOCTH
€€ peuIeHus. Y Yalniics CMOKET:

® OIlpeneNsaTh KPUTEPUU MPABUIHLHOCTH (KOPPEKTHOCTH) BBITIOJHEHUSI yUeOHOH 3a71auu;

® aHaNM3UPOBaTh U 0OOCHOBHIBATH MPUMEHEHUE COOTBETCTBYIOLIETO HHCTPYMEHTAPUS IS
BBHITIOJIHEHMS YUEOHOMU 3a/1a4u;

® CBOOOJIHO TOJIE30BATHCS BEIPAOOTAHHBIMU KPUTEPHUSIMHU OIICHKU U CAMOOIICHKHU, UCXOIS U3
LEIU U UMEIOLIUXCS CPEJICTB;

® OlLIEHHBATh NPOAYKT CBOEH JI€ATETHHOCTH MO 3aJaHHBIM U/UJIH CAMOCTOSITEIIEHO
OTIPEIETICHHBIM KPUTEPHSIM B COOTBETCTBHH C IIEJIbIO JICSITEIIBHOCTH

® (hUKCUPOBATh M AHAJIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

5.Brnagenne ocHOBaMH CaMOKOHTPOJISl, CAMOOIICHKH, IPUHATHS PEIICHUI U OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpa B yUeOHOMN U MO3HABATENFHOU JEATEIBHOCTH. Y YallluHCs CMOKET:

® aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U TTO3HABATEIBHYIO JIEATEILHOCTh U JIEITEIbHOCTh
JIPYTUX 00yYarOIIMXCS B MPOIECCE B3AMMOIIPOBEPKH,

® COOTHOCHUTH peajbHbIC U INIAHUPYEMbIC Pe3yIbTaThl HHANBHAYAIbHON 00pa3oBaTebHON
NESTEIbHOCTH U JIeNIaTh BBIBOJBI O MPUYHMHAX €€ YCTIeIHOCTH/9()PEKTUBHOCTH WITH
HEYCHENTHOCTH/HEdPHEKTHBHOCTH, HAXOAUTH CIIOCOOBI BBIX0/Ia U3 KPUTHUECKOW CHTYaIIUH;

® TIPUHUMATh PEIICHHE B YUCOHOU CUTYaIlMH U OIICHUBATh BO3MOJKHBIE TIOCIIEACTBHUS IPUHATOTO
pELIeHUS;

® OIllpe/eNsaTh, KaKue JACWCTBUS M0 PEHICHUI0 Y4eOHOM 3a/1a4u WM TTapaMeTpPhl 3TUX JIeUCTBUN
MIPUBEITH K TTOJYISCHUIO UMEIOIIETOCS MPOYKTa yUeOHOM NS TeIbHOCTH.

ITozHaBatenpHble YY ]

1.YMmeHune ompenensiTh TOHATHSA, CO3AaBaTh OOOOIIEHMS, YCTAHABIWBAThL AHAJIOTHH,



KIIACCU(UIIUPOBATh, CAMOCTOSTEILHO BBIOUPATh OCHOBAHWMSI W KPUTEPUU I  KIACCU(DUKALINH,
YCTaHABIUBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHE, YMO3aKIIOUCHHE
(MHIIyKTUBHOE, IeTyKTUBHOE, [10 AHAJIOTUH) U JIEJIaTh BBIBOJIbL. Y YaIlIUHCS CMOXKET:

® 010MpaTh CJIOBA, COMOJYMHEHHBIE KJIIOYEBOMY CIIOBY, OMNpENCNAIOIINE €ro MpHU3HaKu U
CBOMCTBAQ;

® BBICTpPaMBaTh JIOIMUYECKYIO 1IEMIOYKY, COCTOSILYIO U3 KJIFOUEBOTO CI0BA U CONOAUYMHEHHBIX EMY
CJIOB;

® BRIJICIATh OOLIUI MPU3HAK WM OTJIMYHE JIBYX WJIM HECKOJBKUX MPEIMETOB WJIU SIBICHUN U
OOBSACHATH UX CXOACTBO WM OTJINYHS;

® O00BEIUHATH MPEAMETHl W SIBJICHHUS B TPYIIIbI MO ONPEACICHHBIM IPU3HAKaM, CPaBHUBATb,
KJIACCHU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

® Dpa3IUYaTh/BBIACIATH SABICHUE U3 OOIIETO psifa IPYruX SBICHHUI,

® CTPOWUTH PACCYXACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHUSM M OT YaCTHBIX
SBJICHUM K OOIIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PacCy’KJE€HHE Ha OCHOBE CPAaBHEHUS NMPEIMETOB U SIBICHUM, BBIIETSAS MPH 3TOM HX
oO11ye NPU3HaAKU U Pa3IUYus;

® 3jaraTh NOJYUYEHHYIO HH(OPMALINIO, UHTEPIPETUPYS €€ B KOHTEKCTE PelacMoi 3a/1auH;

® OOBSCHSTH SIBJICHUS, TIPOLIECCHI, CBSI3M U OTHOIICHUS, BBIABIISIEMbIC B X0JI€ 1T03HABATEIILHOU U
UCCJIEZIOBATEIbCKOM 1€ATENbHOCTH;

® JeNaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHAIM3a Pa3HbIX TOUYEK 3PEHUs, MOATBEPKAATh BbIBOJ
COOCTBEHHOM apryMeHTallel WM CaMOCTOSITEIbHO TOTyYeHHBIMU JaHHBIMHU.

2.YMeHue co3/1aBaTh, MPUMEHITh M MPeoOpPa30BbIBATh 3HAKW W CUMBOJIBI, MOJICIIA U CXEMBI IS
pelieHns y4eOHBIX U M03HABATEIbHBIX 3a7a4. Y Yalluiics CMOXKET:

e 0003HaYaTh CUMBOJIOM U 3HAKOM IPEAMET U/UIIH SBIICHUE;

® OIpeeNsaTh JIOTUUECKUE CBSA3M MEXKAY IMpeIMeTaMu W/WIM SBICHUSMH, 0003HAYaTh JaHHbBIE
JIOTUYECKHE CBSI3U C TTIOMOIIBIO 3HAKOB B CXEME;

® CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCJIOBHH 3aJja4Ml M/WIH CTI0C00a €€ peIIeHus;

® CTPOUTH JI0OKA3aTeNIbCTBO: MPAMOE, KOCBEHHOE, OT MPOTUBHOTO;

3.CMBICTIOBOE UTEeHHUE. YUalHiiCs CMOXKET:

® HaXOJUTh B TEKCTE TpeOyemyro HHGOPMAIIHIIO (B COOTBETCTBUH C IEJISIMH CBOSH JCSITEIIBHOCTH);

® OpDUCHTHPOBATHCA B  COJACPKAHUHM TEKCTa, MOHUMAaTh IIEJIOCTHBIA CMBICI  TEKCTa,
CTPYKTYpHUPOBATh TEKCT;

® YCTaHABJIMBATh B3AaUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUM, TIPOIIECCOB;

® PpEe3IOMUPOBATh TJIABHYIO HJIEI0 TEKCTa

4.Pa3BuTHE MOTHBAllMU K OBJIAJEHUIO KyJIbTYpOH AKTHBHOIO HCMOJb30BAaHUS CIPAaBOUYHUKOB,

OTKPBITHIX HCTOYHUKOB HMH(OPMAIIMU U 3JIEKTPOHHBIX ITOMCKOBBIX CUCTEM. Y YallUiCsI CMOKET:



® OCYIIECTBIIATh B3aMMOJICHCTBUE C JJEKTPOHHBIMU TIOMCKOBBIMH CHUCTeMaMH, 0a3amMu 3HAHUH,
CIIPaBOYHUKAMHU;

e (GopMUPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 pa3IUYHBIX HCTOYHUKOB HHGOpMAIUU s
00BEKTUBU3AIIMH PE3YJIHTATOB IMOUCKA;

® COOTHOCHUTH MOJIyYEHHBIE PE3YJIbTaThl IOMCKA C 3a/1a4aMHU U LEJSIMUA CBOEH JESTEIHLHOCTH.

KoMmmyHukaruasle YY1

1.YMeHmne opraHu30oBEIBaTh Y4€OHOE COTPYTHUYECTBO C IEIarOroM U COBMECTHYIO JESTEIILHOCTD

C MeJaroroM M CBEPCTHHKaMU; paboTaThb MHAMBHUIYAJIbHO W B TPYIIIE: HAXOIUTh OOIee pelieHUue u
paspemiaTh KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMSA MO3MLIMNA M Yy4yeTa HHTEpecoB; (OPMYIIHPOBATH,
apryMEHTHUPOBATh U OTCTaWBaTh CBOC MHEHHUE. Y YaIHIICS CMOXKET:

® IIPUHUMATh MO3UIMIO0 COOECETHUKA, TOHUMAsI IO3UIIUIO APYTOro, Pa3ndaTh B €ro Peud MHEHUE
(TOUKy 3peHus), T0Ka3aTenbCTBa (ApryMEHTHI);

® OompenensTh CBOM JIGHCTBUS M JCWCTBUS TNapTHEPA, KOTOPbIE CIIOCOOCTBOBAIM WU
MPETSITCTBOBAIM MPOTyKTUBHOW KOMMYHHKAITUH;

® CTPOWTH ITO3UTUBHBIC OTHOIICHHS B IPOIlecCe YYeOHOW U MTO3HABATEIILHON JeATCIIbHOCTH;

® KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY 3pEHHs, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPAPTyMEHTHI, niepedpasupoBaTh CBOIO MbICIb;

® KPHUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHCHHIO, YMETh IIPH3HABATh OMTUOOYHOCTH CBOETO
MHEHHUSI (€CJTU OHO OMMO0YHO) U KOPPEKTUPOBATH €T0;

® [pejuiaraTh anbTEPHATUBHOE PElIeHre B KOH(MIUKTHONW CUTYalUH;

® BBIJICISATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUU;

® JIOrOBapHBaThCA O MpaBUJIaX M BOMpOcaxX I 0OCYXJICHHS B COOTBETCTBUHU C MOCTABJICHHOU
nepen rpymnmnon 3agavei;

® OpraHu3oBbBaTh A (GEKTUBHOE B3aMMOJCHCTBUE B Trpymmne (omnpeaensTs oOIMe Ienu,
pacrpeaensiTh POJiH, JOTOBAPUBATHCA APYT C APYTOM H T. 1.);

2.YMeHue 0CO3HAHHO HCITOJIb30BaTh PEUEBHIE CPEACTBA B COOTBETCTBHH C 33Jja4eii KOMMYHHKAITUN
JUTSL BBIPQXXCHHSI CBOMX YYBCTB, MBICJICH M TOTPEOHOCTEH JUIS TUTAHUPOBAHWS W PETYJSAIMH CBOCH
NEeSTENIbHOCTH;, BJAJICHUE YCTHOM W THUCHPMEHHOW pEeYbl0, MOHOJIOTMYECKONH KOHTEKCTHOW peybio.
Yyamuiicss CMOXeT:

® OIIpeIeATh 3a/1a9y KOMMYHHUKAIIMA B B COOTBETCTBUH C HEH OTOMPATH M UCTIOJB30BaTh PEUYCBHIE
CpEICTBA;

® TpEICTAaBIATh B YCTHOH WIM THUChMEHHOW ¢dopMe pa3BEepHYTHId IIJIaH COOCTBEHHOM
NEeSITEIIbHOCTH;

® CoO0/1aTh HOPMBI MTyOJIMYHON peUH, PerjaMeHT B MOHOJIOTE€ U JUCKYCCHUU B COOTBETCTBUU C
KOMMYHUKATUBHOW 3a1auei;

® BHICKA3bIBaTh U 00OCHOBBIBATH MHEHHE (CYKACHUE) U 3allpallliBaTh MHEHUE MTApTHEPA B PAMKax



JIMasora;

® [IPUHMMATh pEIICHHUE B XO€ AUAJIOra U COrJIaCOBBIBATH €r0 ¢ COOECETHIUKOM;

® CIIOJIb30BaTh CPEJCTBA JIOTMYECKOH CBSI3UM Ui BBIIEJIEHUS CMBICIOBBIX OJIOKOB CBOErO
BBICTYIIJICHHUS;

® O1eHUBATh 3(PPEKTUBHOCTH KOMMYHHUKAIIMH TIOCTIE €€ 3aBEePIICHUSI.

3.®opMHpOBaHNE M PA3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIOJB30BAaHHUS WH(POPMALMOHHO-

KOMMYHMKAIMOHHBIX TexHosioru (nanee — UKT). Vuamuiics cmoxer:

® [[eJICHANIPABICHHO MCKaThb U HCIOJb30BAaTh MH(OPMAIMOHHBIE pEeCcypChbl, HEOOXOIAMMBIE IS
peleHHs y4eOHbIX U MPaKTHUeCKuX 3ajau ¢ nomoubto cpeacts UKT;

® ICIIONB30BaTh /IS MEpeJauyd CBOMX MBICIEH ecTecTBEHHbIe M (opMalibHbIE S3BIKH B
COOTBETCTBHUH C YCIOBUSIMH KOMMYHHKAIINH;

® OIepupoBaTh JaHHBIMU IPU PELICHUH 33/1a4H;

® BHIOMpATh aJEKBaTHbIE 33/1au€ HHCTPYMEHTHI U UCIOJIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOTUHU JJIS
peteHus y4eOHbIX 3aa4, B TOM YMCIIC JJIS: BRIYMCICHHS, JOKJIaI0B, pedeparoB, coO3aaHus Ipe3eHTauN
U 1p.;

® 1ICII0JIb30BaTh HH(POPMALIMIO C YIETOM STHUECKUX U PABOBLIX HOPM;

® co3aaBaTh LMU(POBBIE pPECcypchl pa3HOrO THUIIA W JUIS Pa3HbIX ayAUTOPHH, COOIIOAATH
UH(POPMALMOHHYIO TUTHEHY U MpaBmiia HH)OPMAIMOHHON 6€301aCHOCTH.
MNPEAMETHBIE PE3VYJIbTATHI

7 xnacc

BBINYCKHUK HAYy4YHUTCS

3J'I€MGHTI)I TCOpI/II/I MHOXCCTB U MaTeMaTHIIGCKOﬁ JIOTUKHA
e omepupoBaTh Ha OA30BOM YPOBHE MOHATHUSMU: ONPeIeNIeHNEe, aKCHOMa, TEOpeMa, T0Ka3aTelIbCTBO;
® [IPUBOJUTH IPUMEPBI U KOHTP IPUMEPHI JJIs TOATBEPKICHHSI CBOMX BBICKA3bIBAHUI.
B noBcenHEBHOM XU3HU U NP U3YYEHUN JPYTUX IPEAMETOB:
®  JCIOJIb30BaTh rpaduuecKkoe MPeaCTaBICHIE MHOXKECTB ISl OMMCAHMS peabHbIX MPOIIECCOB U
SBJICHUH, TIPU PELICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB.
Ywucna
® HCIOJIb30BAaTh CBOMCTBA YKCEI U MPABUJIA AEHCTBUM IIPU BBINIOJHEHUH BBIUUCIICHUN;
® pacIO3HaBaTh pAIlMOHAJBHbBIC YUCIA;
® CpaBHMBAThH YHCIIA.
B noBcenHEeBHOM )KU3HU U IIPU U3YyYEHUHN IPYTUX MIPEIMETOB:
L] OIICHHUBATH peSYJ'II)TaTBI BI)I‘—II/ICJ'ICHI/II\/'I HpI/I peHIeHI/II/I HpaKTI/I‘—IeCKI/IX 3aaa4,
L] BBIITOJIHATH CpaBHeHI/Ie YUCCII B peaﬂLme CI/ITyaHI/IHX;
®  COCTaBJIATH YMCIIOBBIC BBIPAKEHUS MPU PEIICHUN MPAKTHYECKUX 33]1a4 1 3a]1a4 U3 APYTUX YUYCOHBIX

IIPEIMETOB.



ToxnecTBeHHbIe TpeoOpa3oBaHus

BBITIOJIHATH HCCIIOXHBIC HpeO6pa3OBaHI/I}I IJIA BBIYUCIICHUA 3Ha‘leHHI>'I YHUCJIOBBIX BBIpa)KeHI/II\/'I,
COJICPKAIIMX CTEIICHHU C HATYPaJIbHBIM ITOKA3aTEIIeM;

BBITOJIHATh HECJIOXKHBIC MPEoOpa30BaHMs LENbIX BBIPAKEHUI: pacKpbIBaTh CKOOKH, NPHUBOJUTH
IMOI0OHBIE ClIaraeMEbIE;

UCIOJIb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUS (KBaapaT CyMMBbI, KBaJIpaT pPa3HOCTH,

Pa3HOCTb KBAJPATOB) ISl YIIPOILIEHUS BEIUMCICHUN 3HAYCHUN BBIPAXKCHUI.

VYpaBHEHUS U HEPABEHCTBA

OIICpHUpOBaATh Ha 0azoBOM YPOBHE IOHATHUAMMU: PAaBCHCTBO, YHCIIOBOC PAaB€HCTBO, YpPaBHCHUC,
KOpPC€Hb YPaBHCHUA, PCIICHUC YPAaBHCHUS, YUCIIOBOC HCPABECHCTBO,

MMPOBEPATH CIIPABCAINBOCTb YUCIIOBBIX PABCHCTB;

peumaTtb CUCTEMbI HCCJIOKHBIX JIMHEMHBIX ypaBHeHHﬁ;

IMPOBEPATDH, ABJIACTCA JIM JAHHOC YHUCJIO PCUHICHUCM YpPaBHCHUU.

B noBcenHEBHOM )KU3HU U NP U3YYEHUN JPYTUX IPEAMETOB:

COCTAaBJIAITh W PpCIIaThb JIMHEWHBIE YpaBHCHUA TIpH PCIICHHUU 3a1a4, BO3HUKAKOIIUX B APYTHUX

y4eOHBIX MpEIMETaX.

OyHKIMU

HaXOJUTh 3HaUeHHE (PYHKIMHU 110 33JJaHHOMY 3HAUEHHUIO apTyMEHTa;

HaXOJUTh 3HAUYCHHE apryMEHTa MO0 3aJJaHHOMY 3HAU€HUIO (YHKIIMU B HECIOXKHBIX CUTYallHsX;
OTpeNieNATh MOJIOKEHUE TOYKHU IO €€ KOOpAWHATaM, KOOPAMHATHI TOUKH IO €€ IMOJIOKEHUIO Ha
KOOPAWHATHOU IIOCKOCTH;

no rpaduky HaxoAuTh OONACTh ONpeNeNeHus, HyJIu (YHKUUH, HauOoJblllee W HaUMEHbLIee
3HaueHus QyHKIUY;

CTPOUTH TpauK JTUHEHHON (PyHKIIMH;

IPOBEPSATH, SABIAETCS JH JaHHBIA rpaduk rpagukoM 3a1aHHON QyHKIMK (JIMHEHHOI);

OTnpeAensaTh NPUOIMKEHHbIE 3HAU€HUSI KOOPAMHAT TOYKH IepeceyeHus TpadukoB QyHKIUH.

B noBcenHEBHOM )XU3HU U P U3YYEHUN JPYTUX MIPEAMETOB:

HCIIOJIb30BaTh T'pa(UKU peabHbIX MPOLIECCOB U 3aBUCUMOCTEH JUIsl ONpeAeNIeHUs] WX CBOMCTB
(HauOosplIMe W HAaWMEHBIIME 3HAYEHUs, MPOMEXKYTKHM BO3pacTaHHsl U yObIBaHUS, 00JacTH
MOJIO’KUTEIBHBIX U OTPULATENBHBIX 3HAYEHUH U T.I1.);

UCIIOJIb30BaTh CBOMCTBA TMHEWHOM (PYHKIIMH U ee rpaduK MpHU PeLICHUHN 33124 U3 IPYTUX yueOHBIX

IIPEIMETOB.

CTaTHCTHKA U TCOpHUA BepOHTHOCTCﬁ

AMETH MPEJCTABIECHUE O CTATUCTUYECKUX XapPaKTEPUCTUKAX;
MPEJICTABIISITh TaHHBIC B BUJIE TAOJHII, TUarpamm, rpaduKos;

YUTaTh UH(OPMAIIHIO, TPEJCTABICHHYIO B BIJIE TAOIHUIIBI, AUArpaMMBI, rpaduKa;



®  OIpenesITh OCHOBHBIE CTATHCTUYECKHUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB.
B noBceqHeBHON )KU3HU U IPU U3YUEHHUH JAPYTUX IPEIMETOB:
® OIICHWBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM repedopa;
® CpPaBHUBaThb OCHOBHbBIC CTAaTUCTHYECKHE XapaKTEPUCTHUKH, IOITY4YEHHBbIE B IPOLECCE PEIIECHUs
NPUKJIAJHON 3a]jauu, U3Y4YEHUS PEaIbHOTO SBJICHHUS.
TexkcroBble 3a1a4n
® pemarh HECIOKHBIE CIOKETHBIE 33/1a4H Pa3HbIX TUIIOB Ha BCE apu(METHUECKUE EHCTBHUS;
® CTPOUTH MOJEJIb YCIIOBUS 3aJ1a4M (B BUE TaOIMIIbI, CXEMBbI, PUCYHKA WM YPaBHEHMS), B KOTOPOMH
JJaHbI 3HAUCHMSI IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUYUH, C LEJIBIO IIOUCKA PEIIECHUS 3a/1a4H;
® OCYLIECTBIISATH CIIOCOO IOMCKA PELIEHMS 3a/1a4, B KOTOPOM PacCykJA€HHUE CTPOUTCS OT yCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBUIO;
® COCTaBJIATH IUJIaH PEIICHUS 3a/1a4H;
®  BBIJCNIATH ITAlbl PELICHUS 3a7a4u;
® UHTEpPIPETHPOBATH BHIUYMCIUTENIbHBIE PE3YJbTAThl B 3a/laue, UCCIEI0BaTh MOIYYEHHOE PElICHHE
3ajiauy;
® 3HaTh pa3IMyUe CKOPOCTEeH 0OBEKTA B CTOSTUEH BOJIE, IPOTUB TEUCHUS U 110 TEUCHUIO PEKH;
e pelarh 33Ja4d Ha HAXOXKJEHHUE YacTH YKciia U YHUCa [0 €ro YacTH;
e pewmarh 3aJauyd pa3HBIX TUIOB (Ha palOOTy, HA TMOKYNKH, Ha JBUKEHHUE), CBS3BIBAIOLIUX TPHU
BEJIMYMHBI, BBIACIATH 3TH BEIMYMHBI M OTHOLLEHUS MKy HUMU;
® pelIaTh HECIOXKHBIE JIOTUUECKUE 3aJa4d METOJIOM PacCYKIACHHH.
B noBcegHeBHOM KU3HU U NIPU U3YUYEHUU IPYTUX IIPEIMETOB!
® BBIIBUTATh I'MIIOTE3bI O BOZMOXKHBIX MpeAEIbHBIX 3HAYEHUAX UCKOMBIX B 33/1a4e BEJIMYUH (J1e1aTh
NPUKUIKY ).
['eomerpuueckue Gurypol
e OnepupoBaTh Ha OA30BOM ypOBHE MOHATHUAMU F€OMETPUUYECKUX QUTYD;
® U3BIEKaTh MHPOPMALUIO O FEOMETPHUECKUX (UTypax, MPEICTABICHHYIO Ha YepTexax B SIBHOM
BU/IE;
® [PUMEHSTH JJIS PelIeHus 3a7au reoMeTpuyeckue (HakThl, €CIU YCIOBHS UX IPUMEHEHHUS 3a/1aHbl B
SBHOM (hopme;
e pemiaTh 3aJla4M Ha HAX0XK/IEHWE T€OMETPUUYECKUX BETUYHH 10 00pa3iiaM Wi aJrOPUTMAaM.
B noBceqHeBHOM KU3HU U NIPU U3YUYEHUU IPYTUX IPEIMETOB!
® 1ICIIOJIB30BAaTh CBOIMCTBA r€OMETPUUECKUX (UTYp Ul pPellleHUs] TUIOBBIX 3ajad, BO3HUKAIOLIUX B
CUTYalUsAX IOBCEJHEBHON KU3HU, 3a7a4 IPAKTUYECKOTO COAEPKAHUS.

OtHouIeHus



e omepupoBaTh Ha 0a30BOM YpPOBHE NOHATHSIMH: PaBEHCTBO (UTYp, paBHbIE (PUTYPHI, paBEHCTBO
TPEYrOJIbHUKOB, NapaUICIbHOCTD IPSAMBIX, NEPIEHIUKYJISAPHOCTH MPSAMBIX, YIJIBI MEXKIY
IPSIMBIMU, IEPIEHAUKYJISP.

B noBceaHeBHON KU3HU U NIPU U3YUEHUU IPYTUX IIPEIMETOB!
® CIIOJIB30BAaTh OTHOLIECHMS ISl PELICHUs IPOCTEUIINX 3aa4, BOZHUKAIOIIUX B PEAIbHON XKU3HU.
W3mepenus u BbIUUCIIEHUS

e [IpUMEHATh (OpPMyJIbl NEpuMeTpa, MIoUmAIM U 00beMa, IUIOMAANM IOBEPXHOCTH OTAENbHBIX
MHOT'OTPaHHHMKOB IIPU BBIYUCIICHUAX, KOTJJa BCE JaHHBIE UMEIOTCS B yCIOBUH;

e n300pakaThb TUIOBBIE IUIOCKME (PUIYpBl M (UIYpBl B MPOCTPAHCTBE OT PYKH M C IHOMOILBIO
MHCTPYMEHTOB.

B nosceaHeBHOM KU3HU U IIPU U3YYEHUU JIPYTUX IIPEIMETOB!
®  BBIOJIHATH IPOCTEHIINE IOCTPOEHUSI HA MECTHOCTH, HEOOXO/IMMBIE B PEAJIbHOM JKU3HHU.
['eomeTpuyeckue nocTpoeHus

e u300pakaTh TUIOBBIE IUIOCKKME (QUTYpPHI M (PUTYpBI B MPOCTPAHCTBE OT PYKH M C IIOMOIIBIO
UHCTPYMEHTOB.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU JIPYTUX [IPEIMETOB!

®  BBIIIOJHATH HpOCTefIHII/IC MMOCTPOCHUA HA MCCTHOCTH, HCO6XOI[I/IMI)I€ B peaJIBHOﬁ KHU3HH.

BBIYCKHHUK HOJYYUT BO3MOKHOCTh HAYUHUThCS

Yucna
® ONEpUPOBATH MOHATUSIMH: MHOKECTBO HATYPAJIbHBIX YHCEN, MHOKECTBO LIEJIBIX YHCEII, MHOKECTBO
PAalMOHAIBHBIX  YMCEJN, HPPALMOHAIBHOE  YHUCIO, KBAJPAaTHBIA  KOpPEHb, MHOMKECTBO
JICUCTBUTENIbHBIX YHCEN, TEOMETPUYECKAS] HHTEPIPETALNSI HATYPAJIbHBIX, LEJbIX, PAlMOHAIBHBIX,
NEUCTBUTEIILHBIX UYHCEI;
® [OHUMATh U OOBICHATH CMBICI MMO3UIIMOHHOMN 3aMKUCH HATYPAJIbHOTO YHCIIa,
® BBINOJHATH BBIYMCIEHHUA, B TOM YHCIE€ C HCHOJb30BAHUEM MPUEMOB pPAUOHAIBHBIX
BBEIYHMCIICHUH,
® CpaBHUBATh pallMOHAJbHBIC YHCIIA.
B noBcenHEBHOM KW3HU U TIPU U3YUYECHUU JPYTUX TPEAMETOB:
® MPUMEHSTH MpaBUiIa MPUOIMKEHHBIX BEIUUCICHUN TIPU PEIICHUH MPAKTUYECKUX 337124 U PEIICHUN
3a/1a4 APyTuX y9eOHBIX MPEIMETOB;
®  BBINOJHATH CPABHEHUE PE3YJIBTATOB BBIYMCICHHUM IPU PELLIEHUN TPAKTUYECKUX 3a/]1a4, B TOM YHUCIIE
MPUOJIMKEHHBIX BBIYUCIICHUH;
® COCTaBJISATh U OLICHUBATh YMCJIOBBIE BBIPAXKEHHUS IPU PELICHUM IMPAKTUYECKHUX 3aJay W 3a1a4d U3
IPYTHX y4eOHBIX MMPEIMETOB.

ToxnecTBeHHbIE TpeoOpa3oBaHus



ONEPUPOBATH MOHATUAMHU CTETICHU C HATyPAJIbHBIM MTOKa3aTelieM;

BBIMOJHATh NPEoOpa3oBaHUsl LEIbIX BBIPAXKEHUI: JEHCTBUS C OJHOWICHAMH (CIIOXKEHHE,
BbIUMTAaHUE, YMHOKEHHUE), ICHCTBUS C MHOTOWIEHAMHU (CII0KEHUE, BHIYUTAHUE, YMHOKECHHE);
BBITMOJHATH Pa3I0KEHNUE MHOTOUWJICHOB Ha MHOXHUTENU OJHUM U3 CIOCOOOB: BEIHECEHUE 32 CKOOKY,
rPYIIUPOBKA, UCIIOIB30BaHUE (OPMYJIT COKPAILICHHOT'O YMHOXKEHHUS;

BBIJICJIATH KBAJIpAaT CYMMbI U PA3HOCTH OJIHOYJICHOB;

packiabIBaTh HA MHOXKUTEJIN KBAJPaTHBIM TpeXuseH;

BBIMOJHATh MPeoO0pa3oBaHus APOOHO-PALIMOHANBHBIX BBIPAKEHUN: COKpalleHHe ApoOeid,
npuBeieHre anredpanyeckux Apobei Kk 00IIeMy 3HaMeHATEIN0, CII0KEHUEe, YMHOKEHUE, JeJIeHUue
anredpandeckux apooeii, Bo3BeeHNe anre0Opanyeckoil 1poOy B HATYPaJIbHYIO U LIENYI0 CTEIICHb;

BBITNOJIHATH peo0pa30oBaHus BIPAXKEHUM, COJIEPIKALINX MOJTYJIb.

B noBcegHeBHOM KU3HU U IIpHU U3YUYCHUU APYTUX TPCIMETOB!:

BBITIOJIHATH MTPE0Opa30BaHus aNredpanuecKuX BHIPAKCHUN MPH PELICHUH 3a/1a4 IPYTHX yU4eOHBIX

npeaAMCTOB.

YpaBHEHHMs U HEPABEHCTBA

OIEpUpPOBaTh MOHATHUAMU: ypaBHEHHWE, HEPABEHCTBO, KOPEHb YPABHEHMs,  PABHOCUJIbHBIC
ypaBHEHUS, (CUCTEMbI YPaBHEHUI);
pelaTh JMHEWHbIE YPaBHEHUS U YPaBHEHMsI, CBOJAUMBIE K TMHEHHBIM C TOMOIIBIO TOKIECTBEHHBIX

npeoOpa3oBaHMIA;

pelaTh ypaBHEHHs BUJa x"=a ;

pelaTh ypaBHEHHs CIOCOOOM pa3sioKeHUs] Ha MHOXKHTEIH;

pelaTh JUHENHHbIe YPaBHEHUS C TapaMeTpamu;

pelaTh HeCJI0KHbIE CUCTEMbI JIMHEHHBIX YpaBHEHHH ¢ MapaMeTpaMu;

pemaTh HECJIOKHBIC YPABHCHUA B LCJIBIX YHUCJIAX.

B noBcenHEBHOM )XU3HU U IIPU U3YyYEHUN JPYTUX IPEAMETOB:

COCTaBJIATH U pCIIaTh JIMHEHHBIE YPaBHCHUA, YPABHCHUSA, K HUM CBOAAIINUECA, CUCTEMbI JIMHEHUHBIX
YpaBHEHUM, IPU PEILIEHUH 3aja4d APYTUX Y4EOHBIX TPEIMETOB;

BBITIOJHATh OIICHKY TIPaBIOMOJ00UST pe3ylbTaToOB, MOJy4aeMbIX TPU PEHICHUH JIMHEHHBIX
YpaBHEHUU U CUCTEM JIMHEWHBIX YPaBHEHUN MpU pPEeUICHUH 3a7a4 APYTUX y4eOHBIX IPEIMETOB;
BBIOMpATh COOTBETCTBYIOIINE YPAaBHEHUS WU UX CHCTEMBI JJISi COCTABJICHUS MaTeMaTHYEeCKOU
MOJIEH 3aIaHHOM peayibHOM CUTyalMH WIM NPUKIAHON 3a1a4H;

YMETb UHTEPIPETUPOBATH IOJYUYEHHBIM NPU PELICHUM YPAaBHEHHUS WM CUCTEMbI PE3YJbTAT B

KOHTEKCTE 3aJaHHOMI peam,Hoﬁ CUTyalluu UJIn HpHKHaI{HOﬁ 3aJadu

OyHKIMHU



OIIEpUPOBATH MOHATUAMH: (PYHKIIMOHATIbHASI 3aBUCUMOCTb, (PyHKIMS, rpaduk GyHKINH, CIIOCOOBI
3amaHus GYHKIMH, apTYMEHT U 3HaueHHe (QyHKINM, 007acTh ONpeeTICHNs] 1 MHO)KECTBO 3HAYCHUH
dyHKUIMHU, HYJIM QYHKLUY;

CTPOUTH TPaPUKH JTHHEHHOM;

COCTaBIJIATH YPAaBHEHHS IMpPSIMON IO 3aJaHHBIM YCJOBUSM: TPOXOJAIICH Yepe3 JBE TOUYKH C

3aIaHHBIMUA KOOpAMHATAMU, IPOXOJAIIEH Yepe3 NaHHYIO TOYKY U NapaJlIeIbHOW JaHHOM IPSIMOM.

B noBcenHEeBHOM )XKU3HU U IIPU U3YYEHUU JPYTUX IPEAMETOB:

HIUIFOCTPpUPOBATL € IMOMOLIBIO rpa(bI/IKa pC€aIbHYIO 3aBUCUMOCTb MK IPOLHECC 110 HX

XAPaKTCPUCTHUKAM.

TexcroBrie 3aJa4u

pemarh MPOCThIE U CIIOXKHBIC 33][a4i Pa3HBIX TUIIOB, a TAKXKE 3a/1a4H MOBBIIIICHHOW TPYIHOCTH;
UCIIOJIB30BaTh Pa3HbIe KPATKHE 3alMCH KaK MOJETH TEKCTOB CJIOXHBIX 3ajad JJIsl MOCTPOCHUS
MIOMCKOBOW CXEMBI M PEIICHUS 33]1aY;

pas3yn4arh MOJIEIb TEKCTA U MOJICITb PEIICHUS 3a/1a41, KOHCTPYHPOBATh K OJHON MOJICIH PEUICHHUS
HECJIOXKHOU 3aj1au¥l pa3HbIe MOJICIU TEKCTa 3a/1a4H;

3HATh U MPUMEHATH 00a crioco0a Mmoucka penieHus 3a1a4 (0T TpeOOBaHMS K YCIOBHIO U OT YCIIOBHUS
K TpeOOBaHUIO);

MOJIETTUPOBATh PACCY>KICHUS MPHU TIOUCKE PEIICHHUs 33]1a4 C TIOMOIIbIO Tpad-CXEMBI;

BBIJICTISITH OTAIlbl PEIICHUS 3a/1a4H U COJIep KaHNe KaXKIO0ro dTara;

yMETh BBIOUPATh ONTHMAIBHBIM METOJ pEIIeHUs 3aJadd M OCO3HaBaTh BBHIOOpP METOA,
paccMaTpuBaTh Pa3IMYHBIC METO/IbI, HAXOAWTh Pa3HbIE PEIICHHS 3a/1a49H, €CITH BO3MOXHO;
AHAIM3UPOBATH BCEBO3MOXKHBIE CUTYAI[UU B3aUMHOTO PACIIONIOKEHUS ABYX 0OBEKTOB 1 N3MEHEHUE
WX XapaKTePUCTHK MPH COBMECTHOM JBH)KCHUU (CKOPOCTh, BPEMS, PACCTOSIHHE) TIPH PEIICHUHN
3a/1a4 Ha JBUKEHHE JIBYX OOBEKTOB KaK B OJIHOM, TaK U B MPOTHUBOMOJIOKHBIX HAMPaBICHUSIX;
HCCJIEIOBATh BCEBO3MOKHBIE CUTYAIIUHU MPH PEIICHUH 3a/1a4 Ha JBMKEHHE 110 peKe, paccMaTpuBaTh
pa3HbIe CUCTEMBI OTCUETA,

pemath pa3HOOOpa3HbIE 3a/1a4N «HA YaCTH»;

pemate W OOOCHOBBIBATH CBOE peIIeHHE 3a4ad (BBIACIATH MaTeMaTHYEeCKYI0 OCHOBY) Ha
HAXO0XJICHHE YaCTH YHCTIa M YUCJIa TIO0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICTA IPOOH;
OCO3HABaTh U OOBSICHIATH UACHTUYHOCTD 3aJ1a4 Pa3HBIX TUIIOB, CBA3BIBAIOIINX TPH BEITUYHMHEI (Ha
paboTy, Ha TOKYIIKHM, Ha JBIIKEHHUE), BBIACIATH ATH BEIUYMHBI M OTHOILIECHUS MEXIy HHUMH,
MPUMEHSTh UX MPHU PEIICHUH 3a/1a4, KOHCTPYHUPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX THUIIOB;

pe€iaTb HECJIOXKHBIC 3aJa4YU 110 MaTeMaTHIECKON CTaTHCTHKE.

B noBceiHEBHOM XKU3HU U MTPU U3YUYEHHUH IPYTHX IPEIMETOB:

pelaTh 1 KOHCTPYHpPOBaTh 33J]a4l Ha OCHOBE PACCMOTPEHMSI PEaTbHBIX CUTYyallUii, B KOTOPBIX HE

TpeOyeTcst TOUHbIN BBIYUCIUTEIbHBIA PE3YJIbTAT;



e pemiarh 3aJla4M Ha ABM)KCHUE TI0 PEKe, paCCMaTPUBAasl pa3HbIE CUCTEMBI OTCUETA.
CraTucTHKa U T€OpUS BEPOSITHOCTEN
® ONEpHUPOBATh MOHATUSMHU: CTONOYATHIE W KPYTOBBIC IUArpaMMBbl, TAONHIBI JAaHHBIX, CPEIHEE
apudmeTnyeckoe, MeraHa, HanooJbIlIee U HaMMEHbIIee 3HaYeHHsI BBIOOPKHU, pa3MaxX BHIOOPKH.
B noBceaHeBHOM KU3HU U IIPU U3yUEHUU JIPYTUX MTPESIMETOB:
® U3BJICKATh HH(POPMAIIHIO, MPEACTABICHHYIO B TA0IHIIAX, HA JUarpaMmax, rpadukax;
®  COCTaBJIATH TAOJIUIIBI, CTPOUTH JUATrPAMMEBI ¥ TPa KK HA OCHOBE JAHHBIX;
® [IPEICTaBIATh HH(OPMAIHIO C TOMOILBIO KPYTroB Diiepa;
e U3BJIEKaTh, MHTEPIIPETUPOBATH U MPe0oOpPa30BhIBATh MHPOPMAIUIO, IPEACTABICHHYIO B TabIUIIaX,
Ha JAMarpaMmax, rpadukax, OTpakarollyl0 CBOMCTBA M XapaKTEPUCTUKH PEAbHBIX MPOILIECCOB U
SIBIICHHI;
® ONpeneNsITh CTATHCTUYECKHE XapaKTEPUCTHKH BBIOOPOK MO TabiHIaM, Auarpammam, rpadukam,
BBINOJIHATH CPAaBHEHHE B 3aBUCHMOCTH OT IEJIM PEIICHUS 3a/1a4H.
I'eomerpuueckue Gpurypsi
® ONepUpOBATh MOHATUSIMU F'€OMETPUUECKHUX (DUTYD;
® U3BIEKaTh, MHTEPIPETUPOBATh U MPEOOPA30OBBIBATH MH(OPMAIHIO O TEOMETPHUECKUX (QHUTYpax,
IIPEJICTABICHHYIO Ha YepTekKax;
® T[PUMEHSTh TeoMeTpudeckue (aKThl JUIsl peIIeHus 3a/7ad, B TOM YHUCIE, TPEANOJIAraroIInX
HECKOJIBKO LIaroB PELICHMUS;
e (QopmynupoBaTh B IPOCTEHIINX CIydasix CBOWCTBA U MPU3HAKH QUTYD;
® JIOKa3bIBAaTh TEOMETPUICCKUE YTBEPKICHHUS;
e BJAJETh CTAHJIAPTHOM KiaccuduKaIuen iockux Guryp (TpeyrojabHUKOB).
B moBceHEeBHOM KU3HU U IIPU U3YUCHUU JIPYTUX MTPESIMETOB:
® 1ICIIOJIB30BAaTh CBOMCTBA T€OMETPUUECKUX (DUTYp AJIs PELIEHUs 3a]a4 IPAKTUUYECKOIro Xapakrepa U
3a/a9 U3 CMEKHBIX JUCIUATUIHH.
OTHOLICHUS
e OMNEepUpOBaTh MOHATHSIMHU: PABEHCTBO (Uryp, paBHble (UTYpBHI, PABEHCTBO TPEYTOJHHHUKOB,
MapajuIeIbHOCTh  TPSMBIX, TMEPHEHANKYJIIPHOCTh  MPSAMBIX, YIJIBI  MEXKIYy  HPSMBIMH,
NEPICHIUKYIISP;
®  XapaKTepU30BaTh B3AaMMHOE PACIOJIOKEHUE MPSIMON U OKPYKHOCTH, IBYX OKPYKHOCTEH.
B noBceaHeBHOM KU3HU U PU U3yUEHUU JAPYTUX MIPEIMETOB:
® ICIOJIH30BATh OTHOIIEHHUS JIJISl PEIICHHs 3a/1a4, BOSHUKAIOUINX B PEabHOM KU3HHU.
N3mepenus U BEIYUCIICHUS
® ONepHUpOBaTh NMPEACTABICHUSIMH O JUIMHE KaK BETMYMHOM.
e (opmynupoBaTh 3aa41 HA BEIYUCIICHUE JITUH U PEIIaTh UX.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU JPYTUX IPEAMETOB:



® TIPOBOJUTH BBHIYKMCIICHUSI HA MECTHOCTH;
e TPUMEHATH (OPMYJBl MPU BBIUUCICHUAX B CMEXHBIX YUYEOHBIX MpEAMETaxX, B OKpYKaromen
JIEMCTBUTEIBHOCTH.
['eomeTpuyeckue MoCTpOSHUS
e 300pakaTh TEOMETPUUICCKUE (PUTYPHI TIO TEKCTOBOMY M CHMBOJIHLHOMY OIHMCAHUIO;
e  CcBOOOJHO OMEPUPOBATH YEPTEIKHBIMU MHCTPYMEHTAMU B HECJIOKHBIX CITydasix;
®  BBINOJHATH IMOCTPOCHHUS TPEYTOJbHUKOB, IIPUMEHSTh OTACIIbHBIC METOJIBI TIOCTPOCHUH UPKYJIEM
Y JIMHEUKOHN W MPOBOJUTH MPOCTEUIIINE UCCIIEA0OBAHUS YUCIIA PEIICHUH.
B moBcenHeBHOM KU3HU M PU U3YUYEHUHU JPYTHX MPEAMETOB:
®  BBINOJHATH MPOCTEHIINE OCTPOCHHS HA MECTHOCTH, HEOOXOIUMBIE B peaIbHOM KU3HU;
® OIICHUBATH Pa3Mephl peajbHbIX 00BEKTOB OKPYKAIOIIETO0 MHUPA.
MeToabl MaTEMAaTHKU
®  WCIOJIb3Ys U3YUYCHHBIC METO/IbI, TPOBOIUTH JOKA3aTEIbCTBO, BHITIOJIHSATH OIPOBEPKEHHUE;
® BBHIOMpATH U3YUYCHHBIE METO/bI M UX KOMOUWHAIIMY TS PEIICHUSI MAaTeMaTUYECKUX 3a/1a4;
® CMOJIb30BaTh MAaTeMAaTUYECKHUE 3HAHMUS MJs OMHCAHMS 3aKOHOMEPHOCTEH B OKpY’Karomieu
JNEHCTBUTENLHOCTH U IPOU3BEICHUSX UCKYCCTBA,;
® [PUMEHSTH NMPOCTEUIINEe MPOrPaMMHBIE CPEICTBA M ANEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
P PELIEHUH MaTeMAaTUYECKHUX 3a/1a4.
8 kiacc

BI)IHVCKHI/IK HAY4YUTCA

3J'I€MGHTI)I TCOpI/II/I MHOXCCTB U MaTeMaTHIIGCKOﬁ JIOTUKHA
e omnepupoBaTh Ha 6a30BOM ypOBHE MOHITHSIMH: MHOXKECTBO, SJIEMEHT MHOXKECTBA, TTOJJMHOKECTBO,
HpI/IHaI[J'IC)KHOCTB;
® 33/1aBaTb MHOXKECTBA IIEPEUNCICHUEM UX DJIEMEHTOB;
® HaxOJUTh MepeceveHne, 00beANHEHNE, TTOJMHOKECTBO B MPOCTEHIIINX CUTYaIUAX;
L] HCIIOJBb30BaTh MHOKECTBA, onepam/m C MHOXKECTBaMHu, HUX rpaq)nquKoe HpC}ICTaBHeHI/IC JJIA
OIInCaHusA peaJIBHBIX HpOHeCCOB nu ﬂBHCHI/IfI.
e omepupoBaTh HAa OA30BOM YPOBHE MOHATHUSMHU: ONpeIesieHrne, aKCHOMa, TeOpeMa, T0Ka3aTelIbCTBO;
® [IPUBOJWTH MPUMEPHI U KOHTP MPUMEPHI ISl IOATBEPKACHHUS CBOMX BBICKa3bIBAHUM.
B noBcenHEeBHOM )KU3HU U IIPU U3YYE€HUH IPYTUX NIPEIMETOB:
® WCIOJIb30BaTh TpapUUIECKOE MPEACTABICHHE MHOXKECTB IS OMHMCAHHUS PEATbHBIX IMPOIECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 IPYTUX yUeOHbBIX MPEAMETOB.
Ywucna
L] OILICHHUBATh 3HAYCHUC KBa[[paTHOFO KOpHSI U3 ITOJOXUTCIBHOI'O IICJIOro 4yucia,
® pacIiO3HaBaTh PAIlMOHATIBHbBIC U UPPALMOHAJIBHBIC YHCTIA;

® CpaBHHUBATH 4YHKCIA.



B noBce1HEBHOM KU3HU U [IPU U3YUYEHUU APYTUX IPEAMETOB:
® OILICHUBATH PE3YJIbTAThl BHIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4;
®  BBINOJHATH CPABHEHUE YHUCEN B PEAIBHBIX CUTYAIUX;
®  COCTaBJIATDH YHCJIOBBIE BEIPAYKEHUS TP PEIICHUH MIPAKTHUECKUX 3a/1a4 ¥ 3a]1a4 U3 IPYTUX YUEOHbIX
MIPEMETOB.
ToxaecTBeHHBIE TpeoOpa3oBaHUs
® BBINOJHATh HECJIOXHBIE MPE0Opa3OBaHUsS JIsi BBIYMCICHUS 3HAUYEHHM YMCIIOBBIX BBIPXKCHH,
COZEpXKAIIMX CTENEHU C HAaTypallbHbIM II0KA3aTeNIEM, CTENEHU C LEIbIM OTPULIATENIbHBIM
[IOKa3aTelIeM;
® BBINOJIHATH HECJIOXHBIE MPEOOpa3OBaHUs LENbIX BBIPAKEHUN: PACKPHIBATh CKOOKH, MPUBOIUTDH
MOI0OHBIE ClIaraeMEBIE;
® CMOJNB30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaapaT pa3HOCTH,
Pa3HOCTh KBAJPaTOB) ISl YIIPOIICHHS BEIYUCICHUN 3HAUCHUM BBIPAKCHUM;
® BBINOJIHATH HECJOXKHBIE MPEoOpa3oBaHUs APOOHO-TUHEHHBIX BBIPAKEHUN U BBIPAXKCHHUH C
KBaJPAaTHBIMU KOPHSIMH.
B noBcenHeBHOI )KU3HU U IIPU U3YyUEHUHU JPYTUX NIPEIMETOB:
® [IOHMMAaTh CMBICJI 3aIIMCH YUCJIA B CTAHAAPTHOM BHU/IE;
e OmnepupoBaTh Ha OA30BOM yPOBHE MOHATHEM «CTAaHAAPTHAS 3aMUCh YHCTIAY.
YpaBHEHUS U HEPABEHCTBA
e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSMHU: PABEHCTBO, YHCIOBOE PaBEHCTBO, YpaBHEHHE,
KOPEHb YypaBHEHMS, PELUICHHUE YpPABHEHMS, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO, pPELICHHUE
HEpPABEHCTBA;
® [IPOBEPATH CIPABEIJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
e penaTh JUHEWHBIE HEPABEHCTBA U HECJIOAKHBIE HEPABEHCTBA, CBOISIINECS K JIMHEHHBIM;
e pemarh CUCTEMBI HECIOKHBIX JIMHEUHBIX YPAaBHEHUI, HEPABEHCTB;
® MPOBEPATH, ABISAETCS JIM TAHHOE YUCIIO PEIICHUEM YpaBHEHHsI (HEPABEHCTBA);
e pemiath KBaJpaTHbIE ypaBHEHUs 10 (hopMysie KOPHEH KBapaTHOTO YPaBHEHHS;
e U300pakaTh PEIICHUS HEPABEHCTB U UX CHCTEM Ha YHUCIIOBOM MPSIMOU.
B noBceHeBHOM KU3HU U TIPU U3YUYEHUU APYTUX MPEAMETOB:
® COCTaBJIITh M pEIIaTh JIMHEHMHBIE YPaBHEHUS NPHU PEUIEHUWU 3a]a4, BO3ZHHUKAIOUIUX B APYTUX
y4eOHBIX MpeaMeTax.
DOyHKIMHU
® HaxOJUTh 3HAYCHHE (DYHKIIMU 10 3aJAaHHOMY 3HAYCHHIO apTyMEHTa;
® HAXOJUTh 3HAYCHHE apTyMEHTA M0 33JaHHOMY 3HAUCHUIO (DYHKIIUU B HECIIOKHBIX CUTYAIIHSIX;
® ONpENENATh MOJOKEHHE TOYKHU I10 €€ KOOPAMHATAM, KOOPJIWHATHI TOYKH IO €€ MOJOKEHUI0 Ha

KOOPJAMHATHOM IJIOCKOCTH;



1o rpauKy HaXOAUTh 00JIaCTh ONPEACTICHHS, MHOKECTBO 3HAUCHH, HYJIN (DYHKITH, TIPOMEXYTKU
BO3pacTaHus U yObIBaHUS;

NpOBEPATh, SBISAETCS JHM JaHHBIA Tpapuk TrpaduKoM 3anaHHOW (YHKIMM (JIMHEHHOH,
KBaJIpaTUYHOM, 0OpaTHON MPOITOPIIMOHATBHOCTH);

OTIpeNeNATh NPUOIMKEHHBIEC 3HAYEHUSI KOOPJMHAT TOUKH IEepeceYeHus TpapuKoB (yHKITHIA.

B noBcenHEeBHOM )XU3HU U IIPU U3YYEHUU JPYTUX IPEAMETOB:

UCTIOJIb30BaTh T'paUKU peaJbHBIX MPOLECCOB U 3aBHCUMOCTEH JIsi ONpENENeHUs WX CBOWCTB
(HamOonpIIMEe W HAWMEHBIIWE 3HAYEHUS, NMPOMEXYTKHM BO3pacTaHUs M yObIBaHUS, OOJIACTH

IMMOJIOKHUTCIIBHBIX U OTPULATCIIbHBIX 3HAYCHUHN U T.H.).

CraTtucTuka u TCOPHA BepOHTHOCTeﬁ

UMETBH NIPEACTABICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX;
IPECTaBIATh JaHHbIE B BUJIE TaOJUII, JUarpaMm, rpauKoB;

YUTaTh HH(POPMAIUIO, TPECTABICHHYIO B BU/IE TaOIHIIBI, AUArpaMMBbI, rpaduka;

OTIpeNIeNATh OCHOBHBIE CTATHCTUYECKHUE XapAKTEPUCTUKN YHCIOBBIX HAOOPOB;

CPaBHUBATh OCHOBHBIE CTaTUCTUYECKHE XapPAaKTEPUCTUKH, ITOJYYEHHBIE B IIPOLECCE PELICHUS

HpHKHaﬂHOﬁ 3aa4u, U3y4CHU PCAJIbHOTO SBJICHUS.

TexkcToBbIe 3aga4un

pelIaTh HECI0KHbIE CIOKETHBIE 3a7a4l Pa3HbIX TUIIOB Ha BCE apu(METHUECKHUE IEHCTBUS;
CTPOUTH MOJIEb YCIOBHS 3a7jauu (B BUJIE€ TaOJIUIIbI, CXEMBbl, PUCYHKA WJIM YPaBHEHMUsI), B KOTOPOH
JTaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMUMH, C LEJIbIO MIOMCKA PEIIECHUS 3aa4u;
OCYIIECTBIISATh CIIOCOO MOMCKA PEIIEHUs 3aJa4ul, B KOTOPOM PacCyKJIE€HUE CTPOUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

COCTaBJIATh TUIaH PELeHUs 3aauu;

BBIJIETISITh 3TAllbl PEIICHUs 3a/1a4H;

MHTEPIIPETUPOBATh BBIUMCINUTEIbHBIE PE3YJIbTAThl B 3ajjaue, UCCIIE0BATh MOJYyUYEHHOE pEIIeHHe
3a/1a4u;

3HATh pa3IMyue CKopocTell 00bEKTa B CTOSUYEH BOJIE, MPOTUB TEUCHHUS U [0 TEUEHUIO PEKH;
pelaTh 3aa4y Ha HaX0KJIEHUE YacTH YKcia U 9Kciia 10 €ro 4acTu;

pemiaTth 3aJaud pa3HbIX TUIOB (Ha paboTy, HAa MOKYNKH, HA JIBUKEHHUE), CBSI3BIBAIOIIUX TpPU
BEJIMYMHBI, BBIACIATH 3TH BEITMYMHBI M OTHOLIEHUS MEKIY HUMU;

HaXOAUTh MPOLIEHT OT YHCJA, YUCIIO IO MPOLEHTY OT HEr0, HAXOAUTh IPOLEHTHOE CHUKEHHUE WU
IIPOLIEHTHOE MOBBILIEHUE BETUYHHBI;

peiaTh HECCIIOKHBIC JIOTHUYCCKUC 3a1a4Y MCTOIOM paccyxcneHHﬁ.

B noBcenHEeBHOM )XU3HU U IIPU U3YUYEHUU JPYTUX IPEAMETOB:

BBIIBUT'aTh THIIOTE3bI O BO3MOXKHBIX IIPEACIbHBIX 3HAYCHUAX HCKOMBIX B 3a1a4€ BCJINYHNH (I[CJ'I&TB

HNPUKUAKY ).



I'eomerpuueckue Guryps
® U3BIEKaTh MHPOPMALHUIO O FEOMETPHUECKUX (UTypax, MPEICTABICHHYIO Ha YepTexax B SIBHOM
BUJIC;
® [IPUMEHSTH JUIS PEIICHHS 3a]1a4 TeOMETPHUECKUE (PaKThI, €CIIH YCIOBHS UX MIPUMEHEHUS 33/1aHBI B
SBHOM (hopme;
e pemarh 33Ja4d Ha HAXOXKJCHHE TeOMETPUUYECKIX BEIIMYHMH M0 00pas3iiaM WiIn allrOPUTMaM.
B noBceHEeBHO KU3HU U ITPHU U3YYEHUH JPYTUX MPEIMETOB!
® UCHOJb30BATh CBOMCTBA F'€OMETPUUECKUX (UTYp IS PELICHHs THIOBBIX 3a[a4, BOSHUKAIOIUX B
CUTYyaIMsIX TIOBCEIHEBHON )KU3HHU, 33124 MPAKTHUECKOTO COJCPKAHUS.
OTHOmIEeHUS
e onepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: NEPIEHANKYJIAP, HAKJIOHHAS, TPOCKIIHSL.
B noBceHeBHOM JKU3HU U [TPU U3YYEHUH JPYTUX MPEIMETOB!
® UCIOJb30BATH OTHOLICHHUS AJIS PEIICHUs MPOCTEHIINX 3a/a4, BOSHUKAIOLIMX B PEAIbHOM HKHU3HHU.
W3mepeHus v BbIYUCIIEHUS
e npumeHsATh Teopemy [ludaropa, 6a30Bble TPUrOHOMETPHUECKUE COOTHOLIEHUSI JUIsl BBIYUCICHUS
JUINH, PaCCTOSIHUH, IJTOLIaiel B MPOCTEUIINX CITydasiX.
B moBceHeBHOM JKU3HU U TTPH U3YYEHUH JPYTUX MPEIMETOB:
® BBHIUMCIIATH PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CHUTYalHUsAX, IUIOIIAAM B IMPOCTEHUIINX
CITydasix, IpUMEHSTh (POPMYJIIBI B IPOCTEHIINX CUTYAIUSIX B TIOBCEHEBHOM KHU3HH.
I'eomerpuueckue npeoOpa3zoBaHus
® CTPOUTH (GUTYpPY, CHMMETPHUUHYIO JAaHHOM (pUrype OTHOCUTEIBHO OCH U TOUKH.
B moBceqHEeBHOM KU3HU U ITPH U3YYEHUH JPYTUX MPEIMETOB!
® pacro3HaBaTh JABMKEHHE OOBEKTOB B OKPY’KAIOIIEM MUPE;
® pacro3HaBaTh CUMMETPHUUYHBIE (PUTYPHI B OKPY’KAIOIIEM MHpE.
BekTopbl 1 KOOpIMHATHI HA TUIOCKOCTH
e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHIMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YHCII0, KOOPIMHATHI Ha TUIOCKOCTH,
e  ONpeneNsATh NPUOIMKEHHO KOOPIMHATHI TOUYKH MO €€ H300paKeHHUIO Ha KOOPIUHATHOM MITOCKOCTH.
B moBceqHEeBHOM JKU3HU | TTPH U3YYECHUH JPYTUX MPEIMETOB!
® UCMOJb30BAaTh BEKTOPHl JUISl PpEIHICHUS MPOCTEHIIMX 3ajad Ha OIpelesieHue CKOpPOCTH
OTHOCHUTEJIBHOTO JIBH)KECHUSI.

BuINyCKHHK HOJYYUT BO3MOXKHOCTh HAYUUThCS

DJIEMEHTHI TEOPUU MHOKECTB U MATEMATHUIECKOMN JIOTHKH
e ONepupoBaTh MOHATHSAMH: OIpEICIICEHHE, TEeOpeMa, aKCHOMa, MHOXXECTBO, XapaKTEPUCTHUKU
MHO’KECTBA, JIEMEHT MHOXECTBA, IyCTOe, KOHEUHOE 1 0ECKOHEUHOE MHOXKECTBO, TOJIMHOKECTBO,

MPUHAJIIC)KHOCTDH, BKIIFOYCHUC, PABCHCTBO MHOXKCCTB,



M300paxkaTh MHOXKECTBA U OTHOIICHWE MHOKECTB C IIOMOIIBIO KPYyToB Diiepa;

OTIpeNeNATh NPUHAICKHOCTD JIEMEHTAa MHOXKECTBY, 00BbETUHEHHUIO U TIEPECEYCHUIO0 MHOKECTB;
3a]]aBaTh MHOXECTBO C TIOMOIIBIO TIEPEUYHCIICHUS JIEMEHTOB, CIIOBECHOTO OITUCAHUS;
OIIEPHPOBAThH MOHITUSMH: BBICKA3bIBAHUE, UCTHHHOCTh W JIO)KHOCTh BBICKA3bIBAHUS, OTPHUIIAHUE
BBICKA3bIBAaHUM, ONEpallid HaJl BBICKA3bIBAaHUSAMHU: W, WJIH, HE, YCIOBHBIC BBICKA3bIBAHUS
(MMIUTHKAIWN );

CTPOUTDH BBICKA3bIBAHUA, OTPULAHUA BBICKA3bIBaHUH.

B noBceiHEBHOM XKU3HU U MTPH U3YUYEHHUH IPYTHX IPEIMETOB:

Yucma

CTPOUTH LCTIOYKH YMOSaKJ'II-OLIeHI/Iﬁ Ha OCHOBC HUCIIOJIb30BAaHUSA IIPpaBUJI JIOTUKHU,
HCIIOJIb30BATh MHOXKCECTBA, OIICpalMHd C MHOXCCTBAMM, HUX rpaQ)quCKoe npeaACTaBJICHUC JIA

OIIMCAaHHA PpCAJIbHBIX ITPOLCCCOB U SIBJICHH.

BBITIOJIHATDb BBIYUCIICHUA, B TOM YHCJIC C UCIIOJIB30BAHHUEM IIPUCMOB pallMOHAJIbHBIX BBIYMCIICHUIA.
CpaBHHBAThb PpAllMOHAJIBHBIC U UPPAIXOHAJIbHBIC YUCJIA,

MNpCACTABIATh pallMOHAJIbHOC YHUCJIO B BUAC JECITUYHOMN ,I[pO6I/I.

B noBcegHeBHOM KU3HU U IIpHU U3YUYCHUU NPYTUX TPCAMETOB!:

IPUMEHSATH IPAaBUIIa IPUOIMKEHHBIX BBIUMCIEHUH TPU PELICHUU NPAKTHUECKUX 33134 U PELICHUN
3aJa4 APYruX y4yeOHBIX MPEIMETOB;

BBITOJIHATH CPABHEHUE PE3YJIHTATOB BBIYMCICHUN IPH PELICHUN TPAKTUYECKHUX 3a/1a4, B TOM YHCIIe
NpUOJIMKEHHBIX BBIYUCICHUH;

COCTaBJIATh U OLIEHUBATh YHMCIIOBbIE BBIPAXKEHUS MPU PELICHUM MPAKTUYECKUX 3a7ay M 3a/1ad U3
JPyTUX y4eOHBIX PEAMETOB;

3aMMChIBaTh U OKPYTJISATh YHUCIOBBIE 3HAYEHMsI PEalbHBIX BEJIIMYMH C HUCIOJIB30BAHMEM pPa3HbIX

CUCTEM U3MCPCHMU.

ToxaecTBeHHbIE TpeoOpa3oBaHUs

ONEPUPOBATh TOHITUSMH CTENCHH C HATypalbHBIM IOKa3aTesieM, CTENeHH C  IEeJbIM
OTpPHUIATEIBHBIM TTOKa3aTeNEeM;

BBIMIOJIHATh MPEe00pa30BaHUs BBIPAKCHUH, COACPIKANIMX CTENECHH C IHEIBIMA OTPHIIATSIBHBIMU
MIOKa3aTeSIMH, NIEPEXOTUTh OT 3aIMCH B BUE CTEIIEHH C IETBIM OTPUIATEIBHBIM MMOKa3aTeleM K
3aIucH B BUJIE 1pO0OH;

BBIMIOJIHATh NPE0Opa3oBaHMsl  JIPOOHO-PALMOHANBHBIX BBIPAKEHUH: COKpalleHue Jpodei,
npuBeIeHHEe anreOpandeckux qpodei Kk o0IIeMy 3HaMEeHATEeN0, CI0KEHHE, YMHOKCHNUE, JICIICHHE
anreOpanyeckux ApoOei, BO3BeIEHHE aNreOpanveckoi IpoOW B HATYpaJbHYI0 U LEIYIO
OTPUIIATEIBHYIO CTCIICHB;

BBITMOJHATH Mpeo0pa3oBaHusl BIPAXKEHUM, COJIEpKAINX KBaIpaTHbIE KOPHU;



BBIACIIAATE KBAaJApaT CyMMBbI HJIM PA3HOCTH ABYWICHA B BBIPAKCHUAX, COACPIKAIIUX KBAAPATHBIC

KOPHH.

B noBcenHEeBHOM XKU3HU U IIPU U3YUYEHUU JPYTUX IPEAMETOB:

BBINOJIHATH MPEOOPA30BaHMS U ICHCTBHS C YNCIIAMU, 3alIMCAHHBIMU B CTAaHIAPTHOM BUJIC;
BBITOJIHATH NTPe0Opa3oBaHusl aNredpanuecKuX BHIPAKCHUN MPHU PELICHUN 3a/1a4 IPYTHX y4eOHbIX

IIPEIMETOB.

YpaBHEHHUs U HEpABEHCTBA

OIEPHPOBATH TIOHATHSAMH: YpaBHEHHE, HEPABEHCTBO, KOPCHb YPaBHEHHS, PEIICHUE HEPABCHCTBA,
pPaBHOCHUIIBHBIC ypaBHEHUs, 0071aCTh ONPE/ICIICHHUs YPaBHCHUS (HEPABEHCTBA, CUCTEMbI yPaBHEHUN
WJI HEPABEHCTR);

pemiath KBaJIpaTHbIC YpaBHEHUS U YPaBHCHUS, CBOJMMBIC K KBaJPaTHBIM C TOMOIIBIO
TOXKJICCTBEHHBIX MTPe0Opa30BaHuii;

pemats APOOHO-IMHEHHbIE YPAaBHEHUS;
pewarh NpocTeire HPPalMOHAIbHBIC YPABHEHHS BUAA |[f (x) =a, [f(x)= [g (x);

pelaTh ypaBHEeHHS BHaa X' =a;

peluaTth ypaBHEHHs CIIOCOOOM Pa3JIOKeHUs HAa MHOKHTENM W 3aMEHBI IEPEMEHHOIA;
pelIaTh JTUHEHHbIC YPABHEHNUS M HEPABEHCTBA C IAPAMETPAMH;

pelIaTh HECIOKHBIE KBAPATHBIE YPABHEHHS C APAMETPOM;

pemaTh HECIOKHBIC YPABHCHUA B LCIIBIX YHUCJIAX.

B noBcegHeBHOM XU3HU U IIpHU U3YUYCHUU JPYTUX TPCIMETOB!:

COCTaBIIITh M peIIaTh KBAJPATHBIC YPABHEHMS, YPABHEHHUS, K HHUM CBOISAIIMECS, CHCTEMBI
JTUHEHHBIX YPaBHEHUI, HEPABEHCTB MIPH PEIICHUH 33]a4 JPYTUX YUYEOHBIX MPEIMETOB;

BBITIOJIHSITh OLIEHKY TMPaBIONOA00MS pPEe3yJabTaTOB, MOJYyYaeMbIX IPU PEIICHUM JUHEHHBIX U
KBaJ[paTHBIX YPAaBHEHUW W CUCTEM JIMHEWHBIX YpPABHCHUN W HEPABEHCTB MPHU PEIICHHH 3a]a4
JIPYTUX YU4EOHBIX IPEIMETOB;

BBIOMpATh COOTBETCTBYIOIIME YPAaBHEHMs, HEPABEHCTBA WJIM WX CHUCTEMBI ISl COCTaBIICHHS
MaTeMaTUYECKON MOJICNIH 3aJJaHHOW peaTbHOM CUTYAIlUU WJIW MPUKIIAIHON 3aa4H.

YMETh MHTEPIPETUPOBATH IMOJYUYEHHBIM IPU PELICHUU YpPaBHEHHUs, HEPABEHCTBA WU CHCTEMBI

pe3yJIbTaT B KOHTEKCTE 3aJJaHHOM PEaJTbHOW CUTYAIIMU WU MPUKIIAIHON 3a1a4H.

DOyHKIMHU

OTIEepUPOBATH MOHATUAMH: (YHKIIMOHATIbHAS 3aBUCUMOCTb, (DYHKIMS, rpaduK (YHKIUH, CTIOCOObI
3a1aHusl GYHKINH, apTYMEHT U 3HaueHue (PyHKIUHU, 00JIaCTh ONPEIETICHUS U MHOKECTBO 3HAUCHHH
byHKIUH, HyIU QYHKIUH, MOHOTOHHOCTh (DYHKIIUH;

CTPOUTH TpadUKU TUHEHHOM, KBaApaTUIHOU QYHKIINA, 0OpaTHON MPONOPIIUOHATBHOCTH, QYHKITUN

k
BUJIA: y=a+-—-, y=~x, y=[x|;



UCCIIe0BaTh (PYHKIHIO 1O ee rpaduKy.

B noBcenHeBHOM XU3HU U MTPU U3yUYEHUH IPYTUX MPEIMETOB:

WUIIOCTPUPOBATh C TOMOLIbIO Trpaduka peanbHyl 3aBUCHMOCTh WM TPOIECC IO HX

XApaKTCPpUCTHKAM.

TexkcToBbIE 3aga4un

pelaTh IPOCThIE U CJI0KHBIE 33/1a4 Pa3HbIX TUIIOB, a TAK)KE 337a4l OBBILIEHHON TPYAHOCTH;
MCIIOJIb30BaTh Pa3Hble KpaTKUE 3allMCU KaK MOJEJIN TEKCTOB CIIOKHBIX 3a/1ad NIl IOCTPOEHUs
IIOMCKOBOM CXEMBI U PEIICHNUs 33/1a4;

pa3ianyaTh MOJENb TEKCTA U MOJEIb PELIEHMS 3a/1a4H, KOHCTPYUPOBATh K OJJHOW MOJIEIH PEILICHUS
HECJIOKHOM 3a7]auy pa3Hble MOJIEIM TEKCTa 331auH;

3HaTh U IPUMEHSATH 00a criocoba Mmoucka perieHus 3aj1ad (0T TpeOoBaHMsI K YCIIOBUIO U OT YCJIOBUS
K TpeOOBaHUIO);

MOJIEJMPOBATh PACCYKICHUS MPU MIOUCKE PEILIEHUS 3a]1a4 ¢ IOMOIIIbIO Tpad-CXeMBI;

BBIJIEJISITH 3TAllbl PEIICHUS 3a/1a4K U COJIEP KaHUEe KaXK0ro JTara;

yMeTh BBIOMpPATh ONTHMAJBHBI METOJ] pEIIeHUs 3aJaud M OCO3HaBaTh BBIOOP MeETOJa,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOJUTh Pa3Hble PEIICHUS 3a1a4H, €CJIM BO3MOXKHO;
AHAIM3UPOBATH 3aTPYAHEHUS [IPU PELICHUH 33]1aY;

MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE PE3YJIbTAThl B 3ajjaue, UCCIIE0BATh MOJYyUYEHHOE pelIeHHe
3a/1a4u;

AQHAJIN3UPOBATH BCEBO3MOYKHBIE CUTYallUU B3aUMHOTO PACIIOJIOKEHUS ABYX OOBEKTOB U U3BMEHEHNE
UX XapaKTepUCTUK MPHU COBMECTHOM JIBUKEHHMU (CKOPOCTb, BPEMs, PACCTOSHHUE) MPU PELICHUU
3a/1a4 Ha JBUKEHHE JIByX OOBEKTOB KaK B OJIHOM, TaK U B IPOTHBOMOJIOKHBIX HapPaBICHUIX;
HCCJIEIOBATh BCEBO3MOKHbBIE CUTYALIUH MPH PEILICHUH 3a/1a4 Ha ABM)KEHUE 110 pEKe, pacCMaTpUBaTh
pa3HbIe CUCTEMBI OTCUETA;

pewath pa3sHOOOpa3HbIE 3a/1a41 «HA YaCTH»;

pemiate U OOOCHOBBIBaThH CBOE peELIeHHE 3a4ay (BBIAENATH MaTEMaTHYECKYl0 OCHOBY) Ha
HAXO0X/IEHHE YaCTH YMCiIa U YUClia 0 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICa IpooH;
OCO3HaBaTh U OOBSICHATH UACHTUYHOCTD 3aJ]ad Pa3HbIX TUIIOB, CBA3BIBAIOIINX TPH BEITUUYMHBI (Ha
paboTy, Ha MOKYIKHM, Ha JBHM)KEHUE), BBLACIATH ATH BEJIUYMHBI M OTHOLIECHUS MEXIY HHUMH,
NPUMEHSATH UX MIPU PELICHUH 3a7a4, KOHCTPYUPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;
BJIa/IETh OCHOBHBIMM METO/IAMHU PELLIEHUS 3aa4 Ha CMECH, CIUIaBbl, KOHIICHTPALUH;

pemath JOrMYecKHe 3aJaud pa3HbIMU CIOCO0aMM, B TOM 4YHCIE, C JBYMs OJIOKaMH U C TpeMms
0JIOKAMH JaHHBIX C IOMOIIBIO TaOJIHIL;

peliaTh HECCIIOXKHBIC 3aa4U 110 MaTeMaTHUECKO CTaTHUCTHKE.

B noBceiHEBHOM XKU3HU U MTPU U3YUYEHHUH IPYTHX IPEIMETOB:



BBIJIETIATH IPU PELLEHUM 3a/1a4 XapaKTEPUCTUKH PACCMAaTPUBAEMON B 33/1a4€ CUTyallH, OTJIMYHbIE
OT peajbHbIX (T€, OT KOTOPBIX a0CTParupoBaJIUCh), KOHCTPYUPOBATh HOBBIE CUTYAlMH C yYETOM
JTUX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PEIICHNUH 3a7a4 Ha KOHLICHTPALUH, YYUTHIBATH INIOTHOCTH
BEILECTBA,

pelaTs 1 KOHCTPYMpPOBaTh 3a1a4d Ha OCHOBE PACCMOTPEHMSI PEATIBHBIX CUTYallMi, B KOTOPBIX HE
TpeOyeTCsl TOUHBIN BBIYUCIUTEIbHBINA PE3YIIbTAT;

pe€maTth 3ajjla4yi Ha ABUXKCHHUEC 110 PEKE, pacCMaTprBas pa3HbIC CUCTEMBI OTCUCTA.

CraTtucTuka u TCOPHA BepOHTHOCTeﬁ

ONCpHUpOBaATh IMOHATHUAMU: CTOJI0YaThle U KpPYT'OBbIC IOUAarpaMMbl, Ta6J'II/ILIBI JaHHBIX, CPEAHEC
apI/I(i)MCTI/I‘leCKOC, MEHuaHa, HauOoJIbIIIee U HANMEHbIIIEE 3HAUECHUS BI)I60pKI/I, pasmMmax BBI60pKI/I;
HU3BJICKATb I/IH(I)OpMaLII/IIO, NIpeACTaBJICHHYIO B Ta6n1/1uax, Ha auarpamMmax, Fpa(I)I/IKaX;

COCTaBJIATHb Ta6J'II/II_[bI, CTPOUTDH JuarpaMmbl U l"pa(bI/IKI/I Ha OCHOBC JAaHHBIX;

NPECTaBIATh HH(OPMAIIHIO C TIOMOIIBIO KPYTroB Dinepa.

B noBcenHEBHOM )KU3HU U NP U3YYEHUN JPYTUX IPEAMETOB:

U3BJIEKATh, UHTEPIPETUPOBATH U MPEoOPa30BhIBATh HHPOPMAIIHIO, TPEICTABICHHYIO B TaOIUIaX,
Ha JAWarpaMMax, rpadukax, OTPaKaONyI0 CBOMCTBA M XapaKTCPUCTUKU PEATbHBIX MPOIECCOB H
SIBJICHUU,

OTIPEIeNATh CTATUCTHYECKHE XapaKTEPUCTUKHU BBIOOPOK MO TabmuilaMm, AuarpamMmam, rpadukam,

BBITIOJIHATE CPABHCHHE B 3aBUCUMOCTH OT LEJIN PCHICHUA 3a1a1H.

['eomerpuueckue Gurypol

OIIepUPOBATH MOHITUSIMU F€OMETPUUYECKUX QUTYD;

U3BJIEKATh, UHTEPIPETUPOBATh M MPEOOPa30BbIBATh MHPOPMAIMIO O T€OMETPUYECKUX (Urypax,
IIPEICTABIICHHYIO HAa YEPTEKAX;

NPUMEHSTh T€OMETPUYECKHe (akThl Il pELIeHUs 3ajJady, B TOM 4YHCIE, MpeaIoJiararoimnx
HECKOJIBKO I1ar0B PELICHUS;

(bopMyIIHpoBaTh B MPOCTEHIINX CIIy4asiX CBOMCTBA U MpU3HAKU QUTYD;

JTIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

BJIAJICTh CTAHJIAPTHON KiIaccUpUKAIMeN TUIOCKUX GUTYp (TPEyTrOJIbHUKOB U YE€THIPEXYTOJIBHUKOB).

B noscenHeBHOM XXU3HU U IpH U3Yy4CHUU JPYTUX NPCAMCETOB:

HCIIOJIB30BaTh CBOMCTBA reOMCTPUICCKUX (I)I/Il“yp IJIg pCIICHUS 3ala4 NPAKTUYCCKOI'O XapaKTepa U

3aaa4 U3 CMCKHBIX TUCIHHUIIIINH.

OtHOLIEHUS

ONEepUpPOBaTh MOHATHUAMHU: PABEHCTBO (GUIYp, paBHbIE (GUIYpHl, PAaBEHCTBO TPEYrOJbHUKOB,
NapaJUIEIbHOCTh  MPSAMBIX, IEPHEHAUKYISAPHOCTh  MPSMBIX, YIJIbl  MEXKIY IPSAMBIMU,
NEePHEHAUKYJISIP, HAKJIOHHAS, TPOCKIUS;

IPUMEHATH TeopeMy Paseca U TEOpeMyY O MPONOPLUOHAIBHBIX OTPE3KaX NP PELICHUH 3a]1a4.



B noBcegHeBHOM KU3HU U PU U3yUECHUU JAPYTUX MIPEIMETOB:
® ICIOJIB30BATh OTHOIICHHUS JIJISl PEIICHUS 3a/1a4, BOSHUKAIOIINX B PEATbHOM KU3HHU.
N3mepenus U BEIYUCIICHUS

®  ONEPHUPOBATH NMPEACTABICHUSIMU O JJIMHE, TUIOIMAAN, 00beMe KaK BEIMYMHAMH,

e mpumeHATH Teopemy [ludaropa, Gopmynsl miomanu, od0bemMa MPH PEIHICHUH MHOTOIIATOBBIX
3a/1a4, B KOTOPBIX HE BCE JIAaHHBIC MPEICTABJICHBI SIBHO, a TPEOYIOT BBIYHMCICHUH, OMEpUPOBATH
0oJiee MUPOKUM KOJIMYECTBOM (HOPMYIT JUTHHBI, TUIOMIAIA, 00BEMAa, BBIYUCIATh XapaKTePUCTHKU
KOMOWHaui puryp (OKpy>KHOCTEH U MHOTOYTOJILHUKOB);

®  BBIUHCIATH PACCTOSHUS MEXKAY (PUIypaMu, NMPUMEHSATh TPUTOHOMETpUYecKHe (OpMyIIbl Ui
BBIUMCJICHUI B 0OJIee CIOKHBIX CITydasix, IPOBOJAUTH BHIYMCICHUS HA OCHOBE PAaBHOBEIUKOCTH U
PaBHOCOCTABIIEHHOCTH.

B moBceHEeBHOM KU3HU ¥ IIPU U3yUYCHUU JIPYTUX MTPESIMETOB:
® MpUMEHATH (HOPMYIBI MPH BBIYUCICHHUSIX B CMEKHBIX YYEOHBIX IMpEAMETax, B OKPYXKAIOIICH
JIEUCTBUTEIIBHOCTH.
['eomeTprueckue mocTpoeHus
e 1300pakaTh TeOMETpUYECKUE (PUTYPHI IO TEKCTOBOMY M CUMBOJIBHOMY OIHCAHUIO;
e CBOOOJHO ONIEPUPOBATH YSPTEIKHBIMU HHCTPYMEHTAMH B HECJIOKHBIX CITydasX.
B moBceHeBHOM KU3HU ¥ IIPU U3yUYCHUU JIPYTUX MTPESIMETOB:

® OIEHUBATh pa3Mephl pealIbHbIX 00BEKTOB OKPY>KAIOIIET0 MUPA;

® ONEpHUPOBATH MOHATHEM JBWKCHHS, BIAJICTh NMPUEMaMH IMOCTPOCHHS (PUTYp C MCIOJIB30BaHUEM
JBUKCHHUH, MPUMCHSITH MMOJTYYCHHBIC 3HAHUS W OIBIT TOCTPOCHUH B CMEXKHBIX TNpEIMETax U B
PEATBHBIX CUTYAIHUSIX OKPYKAIOIIEr0 MUPA;

® MPUMEHSTH CBOMCTBA JBMKCHUI I TPOBEICHUS MPOCTEHIINX 000CHOBAaHHUI CBOUCTB (UTYD;

® [IPUMEHATH CBOMCTBA ABUXEHUU IS IOCTPOEHUN U BBIYUCIICHUH.

BekTopsl ¥ KOOPAMHATHI HA TIIOCKOCTH

® OMNEpUPOBATHh MOHATHIMH BEKTOP, CYMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHNE BEKTOpa Ha YHUCIIO,
YTOJI MEXKIY BEKTOpaMH, CKAJSIPHOE IPOU3BEICHHUE BEKTOPOB, KOOPIWHATHI Ha IUIOCKOCTH,
KOOPJMHATHI BEKTOPA;

®  BBIMOJIHATH JCHCTBUS HaJl BEKTOpPAMH (CJIOKEHHE, BEIUUTAHUE, YMHOKEHHE Ha YUCIIO0), BBIYUCIATh
CKaJsIpHOE TMPOU3BEJACHUE, OMPEACNATh B MPOCTEHIINX CIy4asX Yrol MEXKIy BEKTOpaMH,
BBHITIOJHATH Pa3IOKEHUE BEKTOpa Ha COCTABIISIIOIINE, IPUMEHSATH TIOJTyYeHHbIC 3HAHUS B (pU3MKeE,
MIOJTE30BATHCS (DOPMYIION BBIYUCIICHHS PACCTOSHUS MEXK]Ty TOYKAMH 110 U3BECTHBIM KOOPJIMHATAM,
UCIIOJIb30BaTh YpaBHEHUS (UTYP JIJIS pEIICHHS 3a/1a4;

® MPUMEHSTh BEKTOPHI M KOOPIUHATHI JJISl PEIICHUS T€OMETPUUYECKUX 3a/1ad Ha BBIYUCIICHUE JIJNH,
YTJIOB.

B noBcenHEeBHOM )XU3HU U IIPU U3YUYEHUU JPYTUX IPEAMETOB:



® CIOJIB30BATh MOHSATHS BEKTOPOB U KOOPAMHAT JJI PEIICHUs 3a1ad 1o ¢usnke, reorpapuu u
JIPYTUM y9€OHBIM TIPEIMETaM.
MeTtoapl MaTeMaTHKH
® HCIOJIb3YS U3YUYECHHBIE METO/IbI, IPOBOAUTH TOKA3aTEIbCTBO, BBIIIOJIHATH OITPOBEPKEHHUE.

° BBI6I/IpaTb HN3YYCHHBIC MCTOJbI U UX KOM6I/IH3.I_II/II/I IJIL pCHICHUA MATEMAaTUYCCKUX 3a/1a4.

9 knacc
JIMYHOCTHBIE PE3VJIbTATDI

1. Poccuiickas rpaxxaaHcKasi HIEHTUYHOCTb (IAaTPUOTH3M, yBakeHHe K OTeuecTBy, K POLUIOMY U
HaCTOALIEMY MHOTOHALIMOHAIBHOIO Hapoaa Poccun, 4yBCTBO OTBETCTBEHHOCTH U A0ra nepen Ponunou,
uAeHTUPUKAIMS ce0s B KadecTBe TrpakaaHmHa Poccuu, CyObeKTHBHAs 3HAYMMOCTH HCIIOJIb30BAaHUS
PYCCKOTO sI3bIKa M sI3bIKOB HapoJoB Poccuu, 0co3HaHWE M OLIYIICHUE JUYHOCTHOM CONPUYACTHOCTH
cyasbe poccuiickoro Hapona). Oco3HaHME 3THUYECKOM NPUHAIIECKHOCTH, 3HAHUE HCTOPUH, S3bIKa,
KyJbTYPBI CBOEIO HapoJla, CBOETO Kpas, OCHOB KyJIbTYPHOI'O Hacleaus HapoaoB Poccun u yenosedecTBa
(MIEHTUYHOCTh YEJIOBEKA C POCCUHCKON MHOIOHAIMOHAJIBLHOW KYJIbTYPOW, CONPHUYACTHOCTb HCTOPUU
HapoJOB M TOCYJapCTB, HAXOJAMBIIUXCS Ha TEPPUTOpUM coBpeMeHHOW Poccun); uHTEpHOpH3aLus
T'YMaHUCTUYECKHUX, IEMOKPATUYECKUX U TPAJAULUOHHBIX LIEHHOCTEH MHOIOHALIMOHAJIBHOIO POCCUICKOTO
obmectBa. Oco3HaHHOE, YBAKHUTEIBHOE U JJOOPOIKENaTeIbHOE OTHOLICHNE K HICTOPUH, KYJIbTYpPE, PEJIUT U,
TpaaULUsAM, sI3bIKaM, [ICHHOCTAM HapoA0B Poccuu u HaponoB mMupa.

2. TOTOBHOCTh W CIIOCOOHOCTH yYalMXcs K CaMOPA3BUTHIO M CaMOOOpa30BaHUIO HAa OCHOBE
MOTHUBAIMH K 00yUEHHIO ¥ TTO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAaHHOMY BBIOOPY U MOCTPOCHMIO
JanpHeHel MHIMBUIyaTbHON TPaeKTOpUH 0O0pa3oBaHUs Ha 0a3e OPUEHTHPOBKH B MHpe Mpodeccuil u
po(hecCHOHANBHBIX MPEANOYTEHHUH, C YYETOM YCTONYMBBIX MIO3HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MopaibHOE CO3HAHNE U KOMIIETEHTHOCTh B PEILIEHUU MOPAJIbHBIX MTPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOpPa, (OPMHUPOBAHNE HPABCTBEHHBIX UyBCTB M HDAaBCTBEHHOT'O MTOBE/IEHUS, 0CO3HAHHOTO
U OTBETCTBEHHOTO OTHOLIEHHS K COOCTBEHHBIM IIOCTYyNKaM (CIIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAKUTEIBHOE OTHOLIEHHE K PEIUTHO3HBIM YYyBCTBaM,
B3IUIAJIaM JIFOJEH WIM HMX OTCYTCTBHIO; 3HAHME OCHOBHBIX HOPM MOpalH, HPAaBCTBEHHBIX, JYXOBHBIX
UJEAJIOB, XPAHUMBIX B KYJIBTYPHBIX TpPaJULMAX HapoxoB Poccuu, TOTOBHOCTE Ha HX OCHOBE K
CO3HATEJIbHOMY CaMOOTPAaHUYEHHUIO0 B TIOCTYIIKAaX, IOBEIEHUH, PACTOYUTENBHOM MOTPEOUTENHCTBE;
c(OpMUPOBAHHOCTH MPEACTABIEHUIN 00 OCHOBaX CBETCKOM 3TUKH, KyJIbTYPbI TPAAUIIMOHHBIX PETUTUN, UX
pOJIK B pa3BUTHH KyJIbTYpHI U HcTOpUU Poccun 1 yenoBeuecTBa, B CTAHOBJICHUH IPasKJaHCKOT0 001ecTBa
U POCCUHCKON TOCYNapCTBEHHOCTH; IIOHMMAaHUE 3HAYCHHUS HPABCTBEHHOCTH, BEPbl U PEIIMIUU B JKU3HU
yejgoBeKka, ceMbu U obOmecTtBa). ChOpMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOUICHHS K YYCHHIO;

YBaXUTEIHLHOTO OTHOIICHHUS K TPYAY, HAJTMUKE OIbITAa yYaCTHs B COLIMAIBHO 3HAaUMMOM TpyJae. Oco3HaHue



3HAUEHUS CEMbH B KU3HU YETIOBEKA M OOIECTBA, MPUHSATUE IICHHOCTH CEMEHHOM KU3HU, YBAKUTEIBHOE U
3a00TJIMBOC OTHOIIICHUE K YJICHAM CBOCH CEMbH.

4. ChopMHUPOBAHHOCTH 1IETOCTHOT'O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKHM W OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COITMAIBHOE, KYJIbTYpPHOE, S3BIKOBOE,
JyXOBHOE MHOT000pPa3ne COBPEMEHHOT'O MHUPA.

5. Oco3HaHHOE, YBaXHUTEIHHOEC W JTOOpOKEIATeNLHOEC OTHOIIEHUE K JPYroMy YeJIOBEKY, €ro
MHEHHIO, MUPOBO33PEHHIO, KYJIBTYPE, SI3bIKY, BEpe, TPaXAaHCKONU MO3ULIUU. ['OTOBHOCTH M CIIOCOOHOCTH
BECTU JUAJIOT C JAPYTMMH JIIOJbMH M JIOCTUTaTh B HEM B3aMMOIIOHMMaHMs (MIeHTU(]HKanUsa ceOs Kak
MIOJIHOIIPABHOTO CYOBEKTa OOIIECHHS, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 0Opa3a MapTHEpa IO JHUAJIOTY,
TOTOBHOCTh K KOHCTPYMPOBAaHHMIO 00pa3a JIOMYCTUMBIX CIOCOOOB JUaiora, TOTOBHOCTh K
KOHCTPYHPOBAHUIO IMPOLECCA AUANIOra KaKk KOHBEHUMOHUPOBAHUS MHTEPECOB, MPOLIEAYP, TOTOBHOCTh U
CIOCOOHOCTH K BEJICHHIO TIEPETOBOPOB).

6. OCBOCHHOCTH COITMATIBHBIX HOPM, IPaBUJI TMOBEACHHS, poJied U (OpM CONMAIBHOW XU3HH B
rpynmnax u cooOImecTBax. Y4yacTue B IMIKOJLHOM CaMOYIIPABICHUH W OOMICCTBCHHOMN JKM3HH B Ipeaeiax
BO3PACTHBIX KOMIIETEHUIMNA C YYE€TOM PETHOHAIBHBIX, 3THOKYJBTYPHBIX, COLIMATBHBIX U SKOHOMHYECKHUX
ocobenHocTeil (popmMupoBaHre TOTOBHOCTH K YYaCTHIO B MPOIIECCE YIOPSIIOUCHUS COIIMAIBHBIX CBSA3EH U
OTHONICHUH, B KOTOpBIC BKIIOUEHBI U KOTOphIe (OPMHUPYIOT CaMM Yy4alluecs; BKIIOYEHHOCTh B
HETOCPEJICTBEHHOE TPaXXJAHCKOE  y4yacThe, TOTOBHOCTh YYacTBOBaTh B  JKU3HEACATEIbHOCTH
MOJAPOCTKOBOTO OOIIECTBEHHOTO OOBEIUHEHHS, TPOIYKTUBHO B3aWMOJCHCTBYIOMIETO C COLMAIBLHON
CpeIoil W COIHMATbHBIMH HWHCTHUTYTaMH; WICHTHU(HKAIMS ceOs B KadecTBe CYOBEKTa COIHMAbHBIX
npeoOpa3oBaHU, OCBOEHHE KOMIIETEHTHOCTEH B  cdepe OpraHM3aTOPCKON  AESITeNbHOCTH;
MHTEPHUOPHU3ALMS HIEHHOCTEN CO3UAATEILHOTO OTHOIICHUS K OKPY KAIOIIEH JEeHCTBUTEIBHOCTH, [IEHHOCTEN
COLMAIBHOTO TBOPYECTBA, IIEHHOCTM NPOJYKTUBHOW OpPraHU3alli COBMECTHOW JESTEIbHOCTH,
caMopeanu3alyy B TPYNNE W OPraHU3alud, LEHHOCTU <JIPYroro» Kak paBHOIPABHOIO IApTHEpPA,
dbopMupoBaHHEe KOMIETCHLUN aHaln3a, MPOEKTUPOBAHHUS, OPTaHU3AlUU ACSITeIbHOCTH, pedIeKCUuu
W3MEHEHUH, CMOCOOOB B3aWMOBBITOJHOTO COTPYJHUYECTBA, CIOCOOOB pealn3allid COOCTBEHHOTO
JUIEPCKOTO MOTEHIHAIA).

7. ChopMHUPOBAaHHOCTH IEHHOCTH 3J0POBOTO M Oe3omacHOro obpas3a XKU3HU; HHTEPUOPHU3ALUS
MPaBUJI WHAWNBUAYAIHHOTO U KOJJIEKTUBHOTO O€30MAaCHOTO TOBEACHHUS B YPE3BBIYAMHBIX CHUTYaIUsX,
YIPOKAOIIUX KU3HU U 3I0POBBIO JIFOJEH, TPABHII TOBEICHUS HA TPAHCIIOPTE U HA 10pOTax.

8. Pa3BUTOCTh ACTETUYECKOTO CO3HAHUS Y€pe3 OCBOCHUE XYJ/IOKECTBEHHOrO HACIeAus HapOJOB
Poccum u wmupa, TBOpPUECKOH MEATENHHOCTH SCTETHYECKOTO XapakTepa (CrmOCOOHOCTh MOHUMATH
XYJI0’K€CTBEHHBIC TTPOU3BEICHUS, OTPAKAIOIIUE PA3HBIE STHOKYJIBTYPHBIE TPATUIIUU; CPOPMUPOBAHHOCTD
OCHOB XYJI0)KECTBEHHOH KYJIbTYPhI O0yJAFOIINXCS KaK YaCTH MX OOIEH TyXOBHOU KYJIBTYPHI, Kak 0CO00TO
croco0a Mo3HaHUs )KU3HU U CPEACTBA OPTaHU3AIIUN OOIIEHUS; ICTETHUECKOE, YMOIIMOHAILHO-TIEHHOCTHOE

BUJICHHE OKPYXKAIOIIErO0 MHpA; CIIOCOOHOCTh K 3MOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHIO MUDA,



CaMOBBIPAKEHUIO U OPUEHTAIIUU B XYA0>KECTBEHHOM M HPABCTBEHHOM MPOCTPAHCTBE KYJIbTYPbI; YBaXKEHUE
K UCTOPUHU KYJBTYpbl cBoero OTeuecTBa, BHIPAXKEHHON B TOM UYMCIIE B MOHUMAHUU KPACOTHI YEIOBEKA;
HOTPEOHOCTh B OOMICHUHM C XYAOXKECTBEHHBIMH IPOU3BEIEHUSMHU, C(HOPMHUPOBAHHOCTH AKTUBHOIO
OTHONIICHUS] K TPAJAULHUAM XyJI0KECTBEHHON KyJIbTYpbl KaK CMBICIOBOM, 3CTETUYECKOW U JIMYHOCTHO-
3HAYMMOM LIEHHOCTH ).

9. CdopMUPOBAaHHOCTh OCHOB 3KOJOTHYECKOW KYIbTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIICHUS, HAIMYUE OIBITA KOJOTUICCKU OPUEHTHUPOBAHHOW pedIeKCUBHO-
OLICHOYHON M MPAKTHYECKON NeATEIbHOCTH B KU3HEHHBIX CUTYyalMsX (TOTOBHOCTb K HCCIIEJOBAHHIO
IPUPOJIBI, K 3aHATUAM CEIbCKOXO3AMCTBEHHBIM TPYAOM, K XYJI0)KECTBEHHO-3CTETHUYECKOMY OTPa’KEHHUIO
NPUPOJBI, K 3aHATUSM TYPU3MOM, B TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBICHHUIO MPHUPOIOOXPAHHOU
JESATEITLHOCTH).

METAIIPEAMETHBIE PE3VYJIBTATHI

Peryaatusaele YY1

1.YMeHune caMoCTOsITETbHO OMPEEIIATh eI 00y4YeHUs, CTaBUTh U (POPMYITHPOBATH HOBEIE
3a/1a4M B yueOe 1 103HABATEIbHON JESATENIbHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH
IIO3HABATEJILHOMN EATEIbHOCTH. Y YaIllMiCs CMOXKET:

® aHAIM3MPOBATH CYIIECTBYIOIIUE U IUIAHUPOBATh OyayIine o0pa3oBaTebHbIE PE3yIbTaThl;

® 11IeHTU(UIHPOBATH MPENSITCTBUSI, BOSHUKAIOIINE IPU JOCTUKEHUH COOCTBEHHBIX
3arIaHUPOBAHHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB;

® BbLIIBUraTh BEPCUU IPEOJIOJICHHS IPETATCTBHUM, (POPMYIMPOBATH TUIIOTE3bI, B OTJEIBHBIX
CIIy4asiX — IPOTHO3UPOBAaTh KOHEUHBIN PE3YJIbTAT;

® CTaBUTH 11€Tb U (POPMYIUPOBATH 33]]a4l COOCTBEHHON 00pa30BaTebHOMN ACATEIHHOCTH C
Y4ETOM BBISIBIIEHHBIX 3aTPYAHEHUN U CYIIECTBYIOIINX BO3MOKHOCTEM;

® 000CHOBBIBATh BHIOpPAaHHBIE MOAXO/IbI U CPEICTBA, UCIOIb3YEMBbIE ISl JOCTHKEHUS
00pa30oBaTeNbHBIX PE3yIbTATOB.

2.YMeHHe CaMOCTOSTENIFHO TUIAHUPOBATh My TH JOCTHKEHHS TIeJIeH, B TOM YHCIIe
aNbTepHATUBHBIE, OCO3HAHHO BBIOMpATh HarOosee 3P (eKTUBHbBIE CTIOCOOBI PEIIeHUs YUeOHBIX U
MIO3HABATEJIbHBIX 33/1a4. Y YallluiCs CMOXKET:

® onpeaensaTh He0OXOAUMBbIE AEWCTBUS B COOTBETCTBUHU C YUeOHOM U MMO3HABATENbHOM 3a/1aueit 1
COCTaBJISITh AJITOPUTM HUX BBITIOJHEHHUS;

® 00O0CHOBBIBaTh U OCYLIECTBIIATH BEIOOP Hanbosee 3pPeKTUBHBIX CIOCOOOB pelIeHUs] YUeOHbIX
Y TIO3HABATEIbHBIX 3a7a4;

® BLICTpaNBaTh KU3HEHHBIE TUIaHBI HA KPaTKOCPOUHOE Oy rytiee (OnpeensTh [elieBble
OpPUEHTHUPBHI, POPMYIHPOBATH aJIEKBaTHBIE UM 3a/1a4Hl U Mpeaiarath JeiCcTBHs, yKa3biBas U 000CHOBBIBAs
JIOTMYECKYIO MOCIIEeI0BATEIbHOCTD 1aroB);

® BHIOMPATH U3 NPEIOKEHHBIX BAPUAHTOB U CAMOCTOSITEIILHO UCKAaTh CPEACTBA/peCcypehl IS



pelIeHus 3a1a4n/JOCTHKEHUS 11eTIH;

® COCTaBJIATH IUIAH PELICHHUs PoOIeMbl (ONUCHIBATH )KU3HEHHBIN IIUKJT BBITIOJHEHHS ITPOEKTA,
QITOPUTM IPOBEIECHUS UCCIIEIOBAHUS);

® ONNCHIBaTh CBOM OMBIT, 0OPOPMIISS €ro AJIs Mepeadn JpyTruM JIFOJIM B BUJIE aIrOpUTMA
pelIeHNs IPaKTUYECKUX 3aj1ay;

® [IJJAaHUPOBATH M KOPPEKTHUPOBATH CBOIO MHIAMBHYaTbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

3.YMeHre COOTHOCUTH CBOU JICUCTBHS C TUNIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBIISATh
KOHTPOJIb CBOCH JESATEIBHOCTH B IIPOLIECCE TOCTUKEHUS Pe3ysbTaTa, ONpeleaTh Cloco0bl AEHCTBUI B
paMKax MpeAJoKEHHbIX YCIOBUM U TpeOOBaHUH, KOPPEKTUPOBATH CBOU ACHCTBUS B COOTBETCTBUU C
U3MEHSIOIIEHCS CUTyaluen. Y Yaluicst CMOXKET:

® pasnuyarh pe3yJbTaThl U CIIOCOObI NIEUCTBUN IPU JOCTUKEHUH PE3YJIbTATOB;

® CUCTEeMaTU3UPOBaTh (B TOM YHUCIIE€ BBIOMPATh IPUOPUTETHBIE) KPUTEPHH JOCTHIKEHUS
IUTAHUPYEMBIX PE3YJIbTaTOB U OLICHKU CBOEH JESATEIBHOCTH;

® 0TOMpaTh UHCTPYMEHTHI JJIs1 OLIEHUBAHUS CBOEH J1€ATEIbHOCTH, OCYLECTBIISITH CAMOKOHTPOJIb
CBOCH JICATEIILHOCTH B paMKaX MPEUIOKEHHBIX YCIOBHA U TPEOOBAHMIA;

® OLICHUBATh CBOO JEATEIbHOCTD, AHAIM3UPYSI U apTyMEHTUPYsI IPUYHHBI TOCTHKEHUS WIN
OTCYTCTBHS IUIAHUPYEMOT'O PE3YJIbTATA;

® HaxXOIWTb HEOOXOIMMBIE M IOCTATOYHBIE CPECTBA IS BHIIOJIHEHUS YI€OHBIX ACHCTBUH B
WU3MEHSIOIEHCS CUTYallNu;

® paboTas 1o CBOEMY IJIaHy, BHOCUTb KOPPEKTHBBI B TEKYILYIO 1€ TEIbHOCTh HA OCHOBE
aHaJM3a U3MEHEHUH CUTYalluy JUIs NOJyUYeHUs 3alUIaHUPOBAHHbBIX XapaKTepUCTUK/TIOKa3aTeNnei
pe3ynbTara;

® YCTaHaBJIMBATh CBSI3b MEX/y MOJTYYECHHBIMU XapaKTEPUCTUKAMHU pPe3yJibTaTa v
XapaKTepUCTUKAMU TpoIiecca ASSITEIbHOCTH U 10 3aBEPUICHUH JEATENBHOCTH NIPEAIAraTh N3MEHEHNE
XapaKTEPUCTHK IPOLECCA VIS TOJIyYEHHS YIIyUIIEHHBIX XapaKTEPUCTUK PE3YJIbTATa;

® COOTHOCUTH CBOU JCHCTBHUS C LIEIbI0 O0yUEHUS.

4.YMeHue OlIeHUBATh MTPaBIIIBHOCTH BBIMIOJIHEHHUS yUeOHOM 3a71aui, COOCTBEHHBIE BOZMOKHOCTH
€€ pelIeHUs. Y YalUiCcsa CMOXKET:

® aHAIM3MPOBATH U 0OOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS JUIS
BBITNIOJTHEHUS y4eOHOIl 3a1aui;

® CBOOOJIHO MOJIH30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSMU OLIEHKH U CAMOOLEHKHU, UCXOS U3
LIEJIM U UMEIOIIUXCS CPEICTB;

® OIICHMBATH MPOJYKT CBOCH JESITEIbHOCTH MO 33JJaHHBIM U/WJIM CAMOCTOSITENIbHO
oTpesieIeHHbIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESTENbHOCTH;

® 00OCHOBBIBATh JOCTHKUMOCTb LI€H BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX

BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;



® (puxcupoBaTh M aHAIM3UPOBATH TUHAMUKY COOCTBEHHBIX 00pPa30BaTEIbHBIX PE3yJIbTAaTOB.

5.Biagenne ocHOBaMH CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PELIEHUH U OCYIIECTBIICHUS
OCO3HaHHOTI'0 BBIOOPA B yueOHOM U MO3HABATENILHON AEATEIbHOCTU. Y YalllUIiCsl CMOKET:

® aHAINU3MPOBATH COOCTBEHHYIO YUEOHYIO M [T03HABATEIbHYIO I€ATEIILHOCTD U JESITEIbHOCTD
Jpyrux 00y4aroMXCsl B MIPOIECCE B3aUMOIIPOBEPKH;

® COOTHOCHUTH peasibHbIC U IUTAHUPYEMbIE PE3yIbTaThl MHIUBH Iy aTbHON 00pa3oBaTeIbHON
JeSITeTIbHOCTH U JIeaTh BBIBOJIBI O MPUUMHAX €€ YCTIeITHOCTH/3()(HEKTUBHOCTH HITH
HeycHemHocTH/Hea(h(PeKTUBHOCTH, HAXOAUTh CIIOCOOBI BBIXOJA U3 KPUTHUECKON CUTYallUH;

® [IPUHMMATh peIlIeHHE B yUeOHOM CUTyalluK U OLIEHUBATh BO3MOKHBIE OCJIEACTBUS IIPUHATOTO
peuenus;

® ONpeAeTATh, KaKUe ACHCTBHS 110 PEIICHUI0 YYeOHOH! 3a1a4K WM AapaMeTPhl ATHX JIEHCTBUI
IPUBEIH K OJYYSHHUIO UMEIOILErocs MPOJyKTa yueOHOM e TeNbHOCTH;

® JIEMOHCTPUPOBATh IPUEMBI PETYJIISALMHU COOCTBEHHBIX
NCUXO0(PHU3HOIOTUIECKUX/IMOIIMOHAIBHBIX COCTOSTHHIA.

Ilo3uaBarenbHble YY ]

1.Ymenue omnpenensTb TOHATHSA, CO3AaBaThb OO0OOIIEHMS, YCTaHABIWMBAaTh AHAJIOTHH,
KJIACCU(UIIUPOBATh, CAMOCTOSTEILHO BBIOUPATh OCHOBAHMS M KPUTEPUU i KIAacCU(DUKALINU,
YCTaHABJIMBATh NMPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PAaCCyKIECHUE, YMO3AKIIOUCHHUE
(MHIyKTUBHOE, IETyKTUBHOE, [10 AaHAJIOTUH) U JIeJIaTh BBIBOJIbI. Y YalllUICS CMOXKET:

® BBIJCISATh OOIIUI MPU3HAK WM OTJIMYHE JIBYX WM HECKOJBbKUX MPEIMETOB WU SIBICHUU U
OOBSICHATH UX CXOJICTBO WJIM OTIIMYUS;

® 00bEeNMHATh NpPEIMEThl U SIBJICHMSI B TPYIIBI MO OINpENeJeHHBbIM IpHU3HAKaM, CPaBHUBATH,
KJaccuuIpoBarh 1 000011aTh (DaKThI U SBIICHUS,

® pa3IMyaTh/BBIACIATH ABJICHHUE U3 OOIIEro psja ApyTrux sBICHUMN;

® BbLIIEATh NPUYMHHO-CJICICTBEHHbIE CBSI3U HAOMIOAEMbIX SBJICHUN MM COOBITUH, BBISABIATH
NPUYMHBI BOSHUKHOBEHHUS HA0JI0/Ia€MBIX SIBICHUM UM COOBITHUH;

® CTPOMUTH pACCYX JCHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHHMSIM M OT YacCTHBIX
SIBIICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

® CTpPOMTH PAcCyX/I€HHE HAa OCHOBE CPaBHEHUS NPEAMETOB M SBJICHUH, BBLACIAS IPU 3TOM HX
oO111e NPU3HAKU U Pa3IUYus;

® 3jaraTh NOJYYEHHYIO HH(OpMaIIHIO, UHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoi 3a/1auu;

® CaMOCTOATENbHO YKa3blBaTh Ha WH(OpPMAIMIO, HYXJAIOUIYIOCSs B IpOBEpKe, MpeaiaraTtb M
OPUMEHSATH CI0CcO0 MPOBEPKU JOCTOBEPHOCTH MH(POPMALIUH;

® OODBICHATH SIBICHUS, TPOIIECCHI, CBSI3U M OTHOILEHUS, BBISBISIEMbIE B XOJI€ MO3HABATENIbHON U
HCCJIEIOBATEIbCKOM 1eATeIbHOCTH;

® BbIIBJIATH U HA3bIBATh IIPUYUHBI CO6BITI/ISI, SABJICHUS, CAMOCTOATCIIbHO OCYIICCTBJIAA MPUYUHHO-



CIICJICTBEHHBIN aHAIIN3;

® JellaTh BBIBOJ HAa OCHOBE KPUTHUECKOTO aHAIM3a PA3HBIX TOUEK 3PEHHUS, TOATBEPKIATh BHIBOI
COOCTBEHHOM apryMeHTallel WIH CaMOCTOSTEIbHO OMYyUYEHHBIMU JAHHBIMHU.

2.YMeHue co3/1aBaTh, MPUMEHITh U MpeoOpa3oBhIBaTh 3HAKW U CUMBOJIBI, MOJICJIA U CXEMbI IS
pelIeHns y9eOHBIX U MIO3HABATEIBHBIX 3a1a4. Y YaIHIICs CMOXKET:

® co37aBaTh a0CTPAKTHBINA WIN PeabHbIA 00pa3 MpenIMeTa U/ SBICHUS;

® co37aBaTh BepOaJbHBbIC, BEHIECTBEHHBbIE W HMH(POPMAIMOHHBIE MOJEIH C BBIICICHUEM
CYILLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa I OMpeJesieHUsl Cocoba pelieHrs 3a1a4l B COOTBETCTBUU C
CUTYyallUEH;

® T[IEPEBOANTH CIOXKHYIO IO COCTaBYy (MHOTOACIEKTHYIO) WH(POPMAIMIO U3 IpaudecKoro iU
(dopManM30BaHHOIO (CUMBOJIBLHOTO) IPEJICTABIEHUSI B TEKCTOBOE U HA00OPOT;

® CTpPOUTH CXEMY, allTOPUTM JACWUCTBUS, UCIPABIATh WIM BOCCTAaHABIMBATh HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MUMEIOIIErocs 3HaHus 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS allTOPUTM;

® CTpPOMTH JJOKA3aTeIbCTBO: IPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHANMM3UPOBATH/PE(PICKCHUPOBATh OMBIT Pa3pabOTKH M peaNnu3aluu  y4eOHOTO IPOEKTa,
UCCIIEIOBaHUSI (TEOPETUUYECKOTO, IMIUPUUYECKOT0) C TOYKU 3PEHHsI PELICHUS MPOOJIEMHON CUTYallHH,
JOCTHIKEHUS TIOCTaBICHHOM 11eJTM W/WJIM HAa OCHOBE 33/IaHHBIX KPUTEPHUEB OLIEHKU POAYKTa/pe3ybTara.

3.CMBICTIOBOE YTCHHE. Y YaIIUHCS CMOXKET:

® HaXOJUTh B TEKCTE TpeOyemyro HHGOPMAIIUIO (B COOTBETCTBUH C IEJISIMHU CBOEH JESITEIIBHOCTH);

® OpUEHTHUPOBAaTHCA B  COJAEPKAHMM TEKCTa, MOHUMATh IEJIOCTHBIM CMBICI  TEKCTa,
CTPYKTYpHUPOBATh TEKCT;

® YCTaHABJIMBATh B3aUMOCBSI3b OMHMCAHHBIX B TEKCTE COOBITHMN, SIBIICHUM, TTPOIIECCOB;

® PpEe3IOMHUPOBATh TJIABHYIO MJICI0 TEKCTA;

® 1peoOpa3oBBIBaTh TEKCT, MEHSSI €r0 MOJAIbHOCTH (BBIPAXKEHHE OTHOIIEHUS K COICPKAHHIO
TEKCTa, LEJIEBYI0 YCTAHOBKY PE€YM ), THTEPIPETUPOBATH TEKCT (XY 10°KECTBEHHBIN U HEXY10KECTBEHHBIN —
y4eOHBIN, HAYYHO-TTOMYJISIPHBIN, HH()OPMALIMOHHBIN );

® KPHUTHYECKHU OLICHUBAThH COJIEpKaHue U GOopMy TEKCTa.

4.DopMUpPOBaHHE U Pa3BUTHE HKOJIOTHYECKOTO MBIIUICHUS, YMEHHE TMPUMEHSITh €ro B
MO3HABATENIbHON, KOMMYHUKATHBHOHN, COIMAIBHON TpPaKTHUKE H NPOPECCHOHATHHOW OpHUEHTAIIHH.
Yyamuiics CMOXKeT:

® TIPOBOJIUTH MPUINHHBIA U BEPOSTHOCTHBINA aHATN3 PA3TUIHBIX DKOJIOTHICCKUX CUTYAIIHH;

® TPOTHO3MPOBATH M3MEHEHHsI CHTyallMd TpU CMEHE JCWCTBHs OJHOro (akTopa Ha APYroi
daxTop;

® PACTIPOCTPAHATh IKOJOTUYECKHE 3HAHWUSA M YYaCTBOBATh B MPAKTUUYECKUX MEPOMPUSITHIX IO
3alIUTEe OKPY>KAIOIIEH Cpeibl.

5.Pa3BuTHE MOTHMBaLMM K OBJIAJCHUIO KyJbTYpOMl aKTHBHOI'O MWCIIOJNb30BaHMs CJIOBapei,



CHpaBO‘-IHI/IKOB, OTKpI:ITBIX HNCTOYHUKOB I/IH(bOpMaI_II/II/I 158 BHGKTpOHHLIX IIOUCKOBBIX CUCTEM.
Yuyamuiicss CMOXKeT:

® (opMHUPOBATh MHOXKECTBEHHYIO BBIOOPKY M3 Pa3jIUYHBIX HCTOYHHUKOB HWHGOPMAIMH IS
00BEKTUBU3AITUY PE3YJIbTATOB ITOUCKA,

® COOTHOCUTH nonyquHHe pGSYHBTaTBI IIOHUCKaA C 3aJa4aMiU U LICIIIMA CBOGI71 JCATCIIBHOCTHU.

KoMmmyHukaruasle YY1

1.YMeHmne opraHu30oBEIBaTh Y4€OHOE COTPYTHUYECTBO C IEIarOroM U COBMECTHYIO JESTEIILHOCTD

C MeJaroroM M CBEPCTHHKaMU; paboTaThb MHAMBHUIYAJIbHO W B TPYIIIE: HAXOIUTh OOIee pelieHUue u
pa3pemiaTh KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMS TMO3MIMHA M y4yeTa HHTEpecoB; (OpMYIHUpPOBaTh,
apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHE. Y YAIIUKCSI CMOXKET:

® IIPUHUMATh MO3UIMIO0 COOECETHUKA, TOHUMAsI IO3UIIUIO APYTOro, Pa3ndaTh B €ro Peud MHEHUE
(TOUKy 3peHus), T0Ka3aTenbCTBa (ApryMEHTHI);

® OompenensTh CBOM JICHCTBUS M JACWCTBUS TNapTHEPa, KOTOpbIE CIIOCOOCTBOBAIM WU
MPENSTCTBOBAIN MPOYKTUBHOW KOMMYHUKAIUH;

® CTPOWTH ITO3UTUBHBIC OTHOIICHHS B IPOIlecCe YYeOHOW U MTO3HABATEIILHON JeATCIIbHOCTH;

® KOPPEKTHO M apryMEHTHPOBAHHO OTCTauMBaTh CBOK TOYKY 3PEHHS, B JHCKYCCUU YMETh
BBIIBUTAaTh KOHTPAPTyMEHTHI, iepedpa3upoBaTh CBOKO MbICIIb;

® KPUTHUYECKU OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, YMETh MPU3HABATH OMIMOOYHOCTH CBOETO
MHEHHUSI (€CJTU OHO OMMO0YHO) U KOPPEKTUPOBATH €T0;

® [pejuiaraTh anbTEPHATUBHOE PElIeHre B KOH(MIUKTHONW CUTYalUH;

® BBIJICISATH OOIIYIO TOUKY 3PEHUS B JUCKYCCUU;

® JIOrOBapHBaThCA O MpaBUJIaX M BOIMpOcax i OOCYXKJIEHUsS] B COOTBETCTBUH C TMOCTABJICHHON
nepen rpymnmnon 3agavei;

® OpraHu3oBbBaTh A (GEKTUBHOE B3aMMOJCHCTBUE B Trpymmne (omnpeaensTs oOIMe Ienu,
pacrpeaensiTh POJiH, JOTOBAPUBATHCA APYT C APYTOM H T. 1.);

® YCTpaHATh B  paMKax Juajora pa3peiBBl B KOMMYHHKAIlUHA, OOYCIIOBJICHHBIC
HEMTOHUMaHHUEM/HETIPUSITHEM CO CTOPOHBI COOECeTHUKA 3a/1auH, (POPMBI UITH COJIEP KaHUS JHAIIOTA.

2.YMeHue 0CO3HAHHO HCI0JIb30BaTh PEUEBhIE CPEICTBA B COOTBETCTBUU C 3a7aueii KOMMYHHUKAIHH
JUTSL BBIPQXCHHSI CBOMX YYBCTB, MBICICH M MOTPEOHOCTEH sl TUIAHUPOBAHMSI W PETYISIHMH CBOEH
JEATEIIbHOCTH; BIAJEHUE YCTHOM M THCHBMEHHOW PEYbI0, MOHOJOTMYECKOM KOHTEKCTHOM pEeUblo.
Yyamuiics CMOXKeT:

® OIpenensaTh 3a/1a4y KOMMYHUKAIIUY U B COOTBETCTBUU C HEW OTOMPATH M UCTIOTIB30BaTh PEUEBHIE
CpEICTBA;

® [pPEICTaBIATh B YCTHOM WJIM NUCbMEHHOW ¢GopMe pa3BepHYTHId IJIaH COOCTBEHHOM
JeATEIbHOCTH;

[ CO6JHOI[aTB HOPMBI Hy6HI/I‘{HOI>'I pcuu, pCriiaMCHT B MOHOJIOTC U JUCKYCCHUU B COOTBCTCTBUU C



KOMMYHUKATUBHOW 3aJa4e;

® BBICKA3bIBATH U 0OOCHOBBIBATH MHEHHE (CYXKICHUE) U 3allpallliBaTh MHCHHE TApTHEPA B paMKax
JIMajiora;

® IIpUHUMATh PEIICHHUE B XOJ€ IMaJIoTa U COTJIACOBBIBAThH €r0 C COOECETHUKOM;

® C03/1aBaTh MMCHMEHHBIC TEKCTHl PA3JIMYHBIX TUIIOB C UCIIOJIb30BAHUEM HEOOXOIUMBIX PEYEBBIX
CPEICTB;

® JICIIOJBh30BaTh CPEICTBA JIOTUYECKOW CBSI3U JUISL BBIJCICHHUS CMBICIOBBIX OJIOKOB CBOETO
BBICTYILJICHHUS;

® 1CIIOJIB30BaTh BepOaJIbHbIE M HEBEPOAIbHBIC CPEICTBA B COOTBETCTBUU C KOMMYHHMKATHBHOMN
3a7auei;

® o1eHNBaTh 3(PPEKTUBHOCTH KOMMYHHUKAIIMH TTOCTIE €€ 3aBEPIICHUSI.

3.®opmMupoBaHHUE M Pa3BUTHE KOMIICTCHTHOCTH B OOJIACTH MCIOJL30BaHHUS HHGOPMAIMOHHO-

KOMMYHHKAIIMOHHBIX TexHonoruii (nanee — UKT). Yuamuiics cMoxer:

® BHIOMPATH aJIEKBATHBIC 33]]a4€ HHCTPYMEHTHI M UCIIOJIb30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH JIJIst
peuieHusi y4eOHBIX 3a7a4, B TOM YHCJIE JUIsi: BBIYHMCIICHUSI, HAMMCAHUSI TTUCEM, COUYMHEHUM, TOKJIAI0B,
pedepaToB, CO3/IaHKS PE3ESHTAUN U Jp.;

® JICIOJIH30BaTh MHPOPMAIIHIO C YIETOM 3TUYECKUX U IPABOBBIX HOPM;

® co3maBarh IU(POBBEIC PECYpChl Pa3HOTO THIA W JUIS Pa3HBIX ayJAUTOPUN, COOJIIOJIATH
MH(OPMaLIMOHHYIO TUTHEHY U IIpaBHJia THPOPMAIIMOHHON 0€3011aCHOCTH.
IMPEIMETHBIE PE3YJIbTATHI

BBEINYCKHUK HAYUYUTCS

DOyHKIMHU

® HAaxOJUTh 3HaYeHHE (DYHKIMU IO 3aJaHHOMY 3HAYEHHIO apIyMEHTa;

® HAxOJUTh 3HAYEHHE apryMEHTA I10 33JaHHOMY 3HAUEHUIO (DYHKIIMU B HECIIOXKHBIX CUTYALIMSIX;

® ONpeleNsITh MOJOKEHUE TOYKU MO €€ KOOPAMHATaM, KOOPAMHATHI TOYKU MO €€ MOJI0KEHHUHA
KOOpPAMHATHOM TIOCKOCTH;

e 10 rpadpuKy HAXOAWTHb OOJACTH OIpeNeeHHs, MHOXECTBO 3HAYeHHH, HyIW (yHKIUH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKHM BO3pacTaHUs M YObIBaHUS, HauOojblee U
HauMEHbIIIee 3HaYEHUS PYHKIINH;

® [pOBEpATh, SIBISETCA JIM JaHHBIA rpa@uk rpapuxoMm 3agaHHOW (QYHKUMU (JIMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUUOHATIEHOCTH);

e OmpeneNsaTh NPUOIMKEHHBIE 3HAYEHUSI KOOPIMHAT TOYKH IepecedeHns rpaduKoB GyHKIHIA;

e onepupoBaTb Ha 0a30BOM YpOBHE TMOHSTHUSIMH: [OCIIE€OBATEIbHOCTh, apupMeTHUYecKast
IpOrpeccusi, reOMeTpruIecKasi Mporpeccus;

e pewarh 3aJayd Ha MPOrPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJIy4Y€H HENOCPEICTBEHHBIM

MojicueToM 0e3 mpuMeHeHus popMyII.



B noBcenHEeBHOM )XU3HU U IIPU U3YUYEHUU JPYTUX IPEAMETOB:

UCIIOJIb30BaTh Ipa)uKu peabHBIX MPOIIECCOB U 3aBUCUMOCTEH AJISl ONpeAeTIeHUs UX CBOIMCTB
(HamOopIIe ¥ HAUMEHBIINE 3HAYEHUS, TPOMEXKYTKH BO3pAacTaHHs M yObIBaHHs, 00JacTu
MOJIO’KUTEBHBIX U OTPULATENbHBIX 3HAYEHUH U T.11.);

UCIIOJIb30BaTh CBOMCTBA JMHEMHON (YHKIMH U ee rpa@uK IpH pelIeHUH 3a1ady U3 JIPYrux

y4€OHBIX MPEIMETOB.

CraTtucTuka u TCOPHA BepOHTHOCTeﬁ

UMETh TIPEJICTABICHUE O CTATUCTHYECKUX XapaKTePHCTUKAX, BEPOSITHOCTU CIYYaiHOTO
COOBITHUS, KOMOMHATOPHBIX 33jauax;

pemiath TpPOCTEHIMEe KOMOWHATOPHBIE 3aJadydl METOJOM TPSIMOTO W OPraHW30BAaHHOTO
nepebopa;

MIPEJICTABIISITh IAHHBIC B BHJIE TAOJHII, TUarpamMmm, rpaduKos;

YUTaTh HH(OOPMAIIHIO, TPEJCTABICHHYIO B BHJIC TAOJIHUIIbI, JUArPaMMBbI, rpaduka;

OIIPENENATh OCHOBHBIE CTATHCTUYECKHUE XaPAKTEPUCTUKU YHCIIOBBIX HAOOPOB;

OLICHUBATh BEPOSTHOCTh COOBITHS B IPOCTEHIIINX CITyYasiX;

HMCETBb NPCACTABJICHUC O POJIM 3aKOHA OOJIBIIMX YKCE]I B MACCOBBIX SIBIICHUSX.

B noBcenHEBHOM XU3HU U IIPU U3YYEHUN JPYTUX IPEAMETOB:

OLICHMBATh KOJIMYECTBO BO3MOKHBIX BApUAHTOB METOIOM Iepedopa;

UMETh MPEJCTABIEHUE O POJIH MPAKTUYECKHU TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;
CPaBHUBATh OCHOBHBIEC CTaTUCTUYECKHE XAaPAKTEPUCTUKH, ITOJTYUYEHHBIE B IIPOLIECCE PELICHUS
MPUKIIAJHON 3a1a4U, U3YUYEHUS PEAIIBHOTO SBJICHUS,

OLCHUBATb BEPOATHOCTL PCAJIbHBIX COOBITHH U SIBJIEHUH B HECIIOKHBIX CUTyallusiIX.

TexkcToBbIE 3aga4n

CTPOUTh MOJENb YCJIOBUA 3ajaud (B BUJIE TAOMUIbI, CXEMBbl, pUCYHKA WM ypaBHEHUS), B
KOTOpOI\/JI JaHbl 3HAUCHUA ABYX M3 TPCX B3aMMOCBA3aHHBIX BCJIWYNH, C HCJIBIO ITOUCKA PECIICHUA
3aj1auu;

OCYIIECTBIISATH CITIOCOO MOKCKA PEIISHHS 3a]]a4i, B KOTOPOM PacCyXI€HHUE CTPOUTCS OT YCIOBUS
K TPEOOBAHUIO UK OT TPEOOBAHUS K YCIIOBHIO;

COCTaBIISITh TUIAH PEIICHUS 3a7a4u;

BBIJICTISITH OTAIlbl PEIICHUS 331a4H;

WHTEPIPETHPOBATh BBIYUCIUTEIBHBIE PE3yJIbTaThl B 3aJade, HCCICNOBATh IOJNyYCHHOES
peleHne 3a1a4u;

3HAThH Pa3IMIUe CKOpOCTel 00BEKTa B CTOSYCH BOJIE, MPOTHB TCUCHHS H 1TO TCUCHHIO PEKH;
pemaTh 3aa4i Ha HaXOXKJICHHE YaCTH YUCIIa M YHCTIa MO €ro YacTH,

pemarh 3aJa4il pa3HbIX TUIOB (Ha PadOTy, HA MOKYIKH, HA JBM)KECHHE), CBS3BIBAIOIINX TPHU

BCJIMYHMHBI, BBIACIIATH 9TU BEJIIMYUHBI 1 OTHOICHUS MCKY HUMHU,



® HAxXOJUTh MPOLEHT OT YUCJIA, YUCIIO 110 MPOLEHTY OT HEro, HaXOAUTh IIPOLEHTHOE CHUKEHUE
WM ITPOLIEHTHOE MOBBIICHUE BEJINYHHBI;
® pelIaTh HECIOXKHBIE JIOTUYECKUE 3aJa4d METOIOM PACCYKIACHHUM.
B noBceiHEBHOM KM3HU U ITPU U3YUYEHUH IPYTUX IPEIMETOB:
® BBIJBUIATh TUIIOTE3bl O BO3MOJKHBIX IPEAEIbHBIX 3HAUEHUSAX HCKOMBIX B 3aJaue BEJIUYUH
(Ienatp NPUKUAKY).
I'eomerpuueckue Gurypsi
® u3BJEKaTh MHPOPMALIMIO O TEOMETPUUYECKHUX (PUTypax, IPEJICTABICHHYIO Ha YepTekKaxX B IBHOM
BHJIE;
® [IPUMEHATH JUISl peleHMs 3a/ady reoMeTpuueckue (axkThl, €CIM YCIOBHS HUX IPUMEHEHHUS
3aJaHbl B IBHOU (opme;
e pelarh 33Ja4d Ha HAXOXKJCHHE T€OMETPUUYECKUX BEJIMYHMH 110 00pas3liaM Win aJlrOpUTMaM.
B noBcegHeBHOM KU3HU U NIPU U3YUEHUU PYTUX IIPEIMETOB!
® UCIOJb30BATH CBOMCTBA FEOMETPHUECKUX (DUTYD AJIS pelIeHUs] TUIIOBBIX 33124, BO3ZHUKAIOIINX
B CUTyalUsAX [IOBCEJHEBHOM KU3HU, 3a]a4 IIPAKTHUYECKOIO COJIEPIKAHUS.
W3mepeHus v BBIYMCICHUS
® [pUMEHATH (POpMyIIBI TIEpUMeETpa, IUIOMAAN U 00beMa, IIIOMIAJN MOBEPXHOCTH OTIEIBHBIX
MHOTOTPaHHUKOB IIPU BBIUUCIICHUAX, KOTJja BCE JaHHBIE UMEIOTCS B YCIOBUH;
e npuMeHsATh TeopeMy Ilucdaropa, 0a30Bble TPUTOHOMETPUYECKHE COOTHOILEHUS IS
BBIUNCJICHMS [UIMH, PACCTOSIHUH, IIOIAAEH B IPOCTENIINX CIIydasX.
B noBceaHeBHOM KU3HU U NIPU U3YUEHUU JAPYTUX MIPEIMETOB!
® BBIUHCIATH PACCTOSIHUSA HAa MECTHOCTH B CTAHJAPTHBIX CUTYalHsX, IUIOMAAN B IPOCTEHUIINX
ClIyJasiX, HpUMEHATh (POPMYJIbI B MPOCTEUIIINX CUTYyalUsIX B TOBCEIHEBHOM JKHU3HH.
I'eomeTpuyeckue MOCTPOEHUs
e u300pakaTh THIOBBIE MJIOCKKHE (PUTYPBI U QUIYPHI B IPOCTPAHCTBE OT PYKU U C MOMOLIBIO
MHCTPYMEHTOB.
B noBceqHeBHOM KU3HU U NIPU U3YUYEHUU IPYTUX MIPEIMETOB!
®  BBINOJIHATH NPOCTEHIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXO/IMMBIE B PEaJIbHOM JKHU3HH.
MeTtopl MaTEMaTHKN
e BBHIOMPATH MOAXOMALIMN U3YUESHHBIN METOJ Ui pElIeHHs U3yUYEeHHBIX TUIIOB MaTeMaTHYECKUX
3az1ay;
® [IPUBOJWUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYKArOLIEH JEHCTBUTEIBHOCTH
Y IPOU3BEJCHUSAX UCKYCCTBA.

BEBIIYCKHHUK IMOJYYHUT BO3MOKHOCTh HAYUHUTHCS

OJIEMEHTHI TCOPHUU MHOKCCTB U MaTEeMaTUUYECKOM JIOTHKHU



e OIEpUPOBATh IOHATUSMHU: OIIPEACIICHHUE, TEOPEMa, aKCMOMA, MHOXECTBO, XapaKTEPUCTUKHU
MHOXECTBA, DJJIEMEHT MHOXECTBa, IIyCTOE, KOHEYHOEe U OECKOHEYHOe MHOXECTBO,
IIOZAMHOK€ECTBO, IPUHAAIEKHOCTD, BKIIFOUEHHUE, PABEHCTBO MHOKECTB;

® OIIEpUPOBATH NOHATUSAMMU: BBICKa3bIBAHUE, UICTUHHOCTD U JIOKHOCTD BBICKA3bIBaHUS, OTPULIAHUE
BBICKA3bIBAaHUM, OIEpallMyd HaJ BBICKA3bIBAHWSMM: W, WIIU, HE, YCIOBHBIC BBICKA3bIBAHMS
(MMIUTEKALINK ),

® CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BHICKA3bIBAHUM.

B noBcenHEeBHOM KU3HU U ITPU U3YyYEHUH IPYTUX IPEIMETOB:
® CTPOUTH LENOYKH YMO3AKIIOUEHUI HAa OCHOBE MCIIOIb30BaHMs IPABUI JIOTUKH.
ToxnecTBeHHbIe TpeoOpa3zoBaHUs

® packjaabIBaTh HA MHOXKMTEIU KBAaJPAaTHBIM TPEXYJICH;

e BBIJCIATH KBaJpaT CYMMBbI WJIM PAa3HOCTHU JBYYICHA B BBIPAXKECHUAX, COACPIKAIINX KBAIPATHHIE
KOpHHU.

B noBsceaHeBHOM KU3HU U IIPU U3YYEHUU IPYTUX IIPEIMETOB!

® BBHINOJHATH NpeoOpa3oBaHusl alreOpanyecKuX BBIPAKEHUH NpU pELIeHUM 3a1ad JIpyTux

y4eOHBIX IPEAMETOB;
YpaBHEHHMs U HEPABEHCTBA

e OIepUpOBaTh IIOHATUSAMH: YPAaBHEHHE, HEPABEHCTBO, KOPEHb YPaBHEHMs, peELICHUE
HEPAaBEHCTBA, PAaBHOCWJIbHBIE YPAaBHEHMsI, 00JacTh ONpeesieHUs ypaBHEHHUsS (HEpPaBEHCTBA,
CUCTEMbI YpaBHEHUI WJIN HEPABEHCTB);

e pelaTh KBAaJApaTHBIC YPABHEHUS W YPaBHEHHUs, CBOAMMBIE K KBAJPaTHBIM C IIOMOILBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHUii;

® pcuiaThb I[pO6HO-J'IPIHCI>iHLIC YpaBHCHU,

e pemath ypaBHEHHUs BHJA x"=a ;

e peuarh ypaBHEHHs CIOCOOOM Pa3yIoKEeHUsI HA MHOXKHUTEIH U 3aMEHbI IEPEMEHHOM;

® UCMOJb30BATH METOJI MHTEPBAJIOB Ul PELICHUS LENbIX U TPOOHO-pallMOHATIbHBIX HEPABEHCTB;

e pemlarh JMHEWHbBIE YPAaBHEHMS U HEPABEHCTBA C IapaMeTpamy;

® pemiaTh HECJIOXHbIE KBaJ[paTHbIE YPAaBHEHHS C TapaMeTPOM;

® permiaTh HECIOXHbIE CUCTEMBI JINHEHHBIX YPaBHEHUI ¢ MapaMeTpamu;

® pemiaTh HECJIOXKHbIE YPAaBHEHUS B LENIbIX YHCIIAX.

B noBceqHeBHOM KU3HU U NIPU U3YUYEHUU IPYTUX MIPEIMETOB!

® COCTaBIIATH U peuiaTh JUHEHHbIC U KBaJApaTHbIE ypaBHEHUS, YPaBHEHUS, K HUM CBOJSIIUECS,

CHCTEMBl JIMHEHHBIX ypaBHEHWH, HEpPaBEHCTB NpPU PELICHWU 3a7ad JPYIHX Y4eOHBIX

PEIMETOB;



DyHKIUU

BBITOJIHATH OIICHKY INPaBIONOAOOMS PE3yJbTAaTOB, MOJyYAaeMbIX MPU PEIICHUH JHUHEHHBIX H
KBaJIpaTHBIX YPABHCHUU M CHCTEM JIMHCHHBIX YPAaBHEHHW M HEPABEHCTB IIPH PEIICHUHU 33]a4
JpyTUX y4eOHBIX TPEAMETOB;

BbIOMpaTh COOTBETCTBYIOIME YPaBHEHHUs, HEPABEHCTBA WJIM HUX CUCTEMBI JJIl COCTABIICHUS
MaTEeMaTU4YeCKOW MOJEIIN 3aJaHHON pealbHOM CUTYallMy WU IIPUKJIAAHON 3a/1a4u;

YMETb HHTEPIPETUPOBATH IIOJY4YCHHBIN IIPU PELICHUN YPABHEHUS, HEPABEHCTBA WM CUCTEMBI

pe3yJIbTaT B KOHTEKCTE 3aJaHHOM PEajJbHOW CUTYALIMU WUJIM IPUKIIAHON 3a0a4H.

OIIEpUPOBATh TOHATHSIMHU: (DyHKIMOHANBHAs 3aBHCUMOCTb, (QYHKIHSA, TIpapuk (YHKIUH,
crmocoObl 3amaHus (pyHKIMH, apryMEeHT M 3HadeHue (yHKOWMM, oOJIaCTh ONpeJeNeHUus U
MHOXXECTBO 3HAueHMH (QYHKUWHM, HYIH (QYHKIHHA, HPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKITH, YE€THOCTH/HEUYETHOCTH (PYHKITUH;

CTpoUTh Tpa(uKH ITHHEHHOW, KBaIpaTUYHON (yHKIMIA, OOpaTHOH MPONOPIMOHAIBEHOCTH,

GyHKIUU BUA: y=a+ﬁ, y =~x,y=3%x, y=|x;

Ha MpHUMepe KBaJAPAaTUYHON (GYHKIMH, HMCIOJIb30BaTh Mpeobpa3oBaHus rpaduka (QyHKIHHA
y=f(X) 11 nocrpoenus rpagukos QyHKIMH y = af (kx +b)+c

COCTaBJISITh YPaBHEHHS MPSMOMN 1O 3aJaHHBIM YCIOBHSIM: MPOXOSIICH 4epe3 JBE TOYKH C
3aJaHHBIMH KOOPJIWHATAMHM, MPOXOMASAIIeH uYepe3 JaHHYI0 TOYKY M MapauIeIbHOW JTaHHOM
IIPSAMON;

UCCIIen0BaTh (DYHKIIUIO TI0 €€ rpaduKy;

HAaXOJWTh MHOKECTBO 3HAYEHHM, HYJH, MPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaJPaTUIHOM (DYHKITUH;

OlEpUpOBaTh  TOHATHSAMH:  IOCJIEAOBATEIBHOCTh,  apu(METHYecKass  MPOrpeccus,
reoMeTpUYecKasi MPOrpeccus;

pelaTh 3a1a4y Ha apu(METUYECKYI0 U T€OMETPUUECKYIO IIPOTrPECCUIO.

B noBcenHEBHOM )XU3HU U P U3YYEHUN JPYTUX MIPEAMETOB:

WUTIOCTPUPOBATh C TIOMOIIBIO Tpaduka pealbHyl0 3aBHCHUMOCTh WM MpoOIecc M0 HX
XapaKTepUCTHKAM;
HCIIOJIb30BaTh CBOMCTBA W IpaduK KBaJpaTHUHON (YHKIWU MPH PELIEHUH 3a1ad U3 JIPYrux

y4eOHBIX MPEIMETOB.

TexkcToBble 3agaun

pemaTh NPOCTHIC U CJIOKHBIC 3a/1a41 Pa3HbIX THIIOB, d TAKXKC 3aa4n MOBBIIICHHOMN TPYAHOCTU;
HCIIOJIB30BAaTh Pa3HBIC KPATKUC 3allMCHU KaK MOJCIN TCKCTOB CJIOXKHBIX 3aaa4 JIA IIOCTPOCHUA

IMOMCKOBOI CXEMBI B pEIICHUA 3a0a4,



pa3nu4aTth MOJETbh TEKCTa W MOJENb PEIICHUs 3aJaud, KOHCTPYHUPOBaTh K OJHOM MOIENTH
pELICHMs] HECIIOKHOM 3a7jauyl pa3Hble MOJIENIU TEKCTa 3a/1a4H;

3HATh U NMPHUMEHATH 00a crocoba Mmoucka peuieHus 3a1ad (OT TpeOOBaHUS K YCIOBHUIO M OT
YCJIOBHS K TPEOOBAHHMIO);

MOJICIIMPOBATh PACCYKICHHS MTPHU MOUCKE PELICHHUS 337a4 C TOMOIIBIO Ipad-CXeMBbI;

BBIJICJIATH 3TAIBl PELICHUS 3a]]a4d M COJIEPKAHUE KaXI0TO ITara;

yMeTb BBIOMpPATh ONTHUMAJIbHBIA METOJ pPELIeHUs 3aJadyd M OCO3HaBaTh BBIOOP MeTO[a,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOJUTh Pa3Hble PEIICHUS 3a1a4H, €CJIM BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYJHEHUS IIPU PELICHUH 3a/1a4;

BBINOJIHATh pa3JInyHble MpeoOpa3oBaHUs NPEJIOKEHHOM 3aJaud, KOHCTPYHUpPOBaTb HOBBIE
3aJlauyl U3 JaHHOM, B TOM 4KCie 00paTHBIE;

UHTEPIPETUPOBATh BBIYMCIUTEIbHBIE pPE3YyJbTaThl B 3ajJade, MCCIEN0BaTh IOJYyYECHHOE
pelLIeHHe 3aj1auu;

aHAJIM3UPOBaTh BCEBO3MOXKHBIE CHTyallUM B3aUMHOI'O pPAacIOJIOKEHHUS ABYX OOBEKTOB H
U3MEHEHHE UX XapaKTEpUCTHK MPU COBMECTHOM JBHKEHHM (CKOPOCTb, BpeMsi, PACCTOSHUE)
IPU PEIICHUH 3a/1a4 Ha JBI)KEHUE IBYX OOBEKTOB KaK B OJHOM, TaK U B IIPOTUBOIIOJIOKHBIX
HaIpaBJICHUSX;

UCCIIEIOBAaTh BCEBO3MOXKHBIE CHUTYallMd TIpWM pEUICHWH 3aJad Ha JBIJKEHHE TI0 peKe,
paccMaTpuBaTh pa3HbIe CHCTEMBI OTCYETA;

pewath pa3sHOOOpa3HbIE 3a/1a41 «HA YaCTH»;

pemarh U OOOCHOBBIBATH CBOE pEIICHHE 3a/ad (BBIACIATh MAaTEMaTHYECKYI0 OCHOBY) Ha
HAXOJKJCHHE YaCTH YKCIIa U YHCIIa TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IPOOH;
0CO3HABaTh U OOBSACHATH UIACHTUYHOCTD 33J1ad PA3HBIX THUIOB, CBS3BIBAIOIINX TPU BETUYHHBI
(Ha paboTy, Ha MMOKYIIKH, HA ABMKEHHE), BBLICISATH OTH BEJITMUUHBI M OTHOIICHHS MEXTy HUMH,
OPUMEHSATH UX MIPU PELICHUHU 3ajay, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;
BJIaJIETh OCHOBHBIMU METOJIaMH PEILIEHHs 3a/1a4 Ha CMECH, CIUIaBbI, KOHIICHTPALIUY;

pelaTh 3a/1a4i Ha IPOLIEHTHI, B TOM YHCJIE, CJIO0XKHBIE MPOLIEHTH ¢ 000CHOBAHUEM, UCIIONB3YS
pa3HbIe CITOCOOHI;

pelaTh JIOTHYeCKHe 3a/1a4M Pa3HbIMU CIIOCO0aMHM, B TOM YHCIIE, C IBYMs OJOKaMHU U C TpeMs
0JI0KaMM JAHHBIX C TOMOILBIO TaOJIHIL;

pemiath 3aJa4d MO KOMOMHATOPHKE U TEOPHM BEPOSITHOCTEH HA OCHOBE HCIIOJIb30BAaHUS
U3yYEHHBIX METOJIOB U 0OOCHOBBIBATH PELICHUE;

pelaTh HeCIOXKHBIE 33a4H 110 MaTEeMaTUYeCKON CTaTUCTHKE;

OCHOBHBIMH METO/IaMU DPEILICHUS CIOKETHBIX 3a/ad: apu(pMETHUUYECKHH, anredpanyuecKkui,
nepedop BapUaHTOB, FTEOMETPUYECKHN, rpapuuecKuii, MPUMEHSTh UX B HOBBIX 110 CPAaBHEHHUIO C

HN3YYCHHBIMU CUTYyaAllUAX.



B noBcenHEeBHOM )XU3HU U IIPU U3YUYEHUU JPYTUX IPEAMETOB:

BBIJICTATh NPU PELICHUM 3a7a4 XAPAKTEPUCTUKU pacCMaTpUBAaeMOW B 3aJadye CUTYyaluH,
OTJIMYHBIE OT PEAIbHBIX (T€, OT KOTOPBIX aOCTParupoBaIMCh), KOHCTPYHMPOBATH HOBBIE
CUTyalluy C Y4E€TOM 3TUX XapaKTEPUCTHUK, B YACTHOCTH, IIPU PELICHUY 3aa4 HAa KOHLICHTPALlUH,
YUHUTBIBATh [NIOTHOCTH BEIIECTBA;

pemarb ¥ KOHCTPYUPOBATh 33JJa4l HA OCHOBE PACCMOTPEHUS pEaIbHbIX CUTYallUld, B KOTOPBIX
He TpeOyeTcsl TOUHBIN BBIUUCIUTENbHBIN Pe3yJIbTaT;

pe€umiaTth 3ajja4yi Ha ABUKCHUEC 110 PEKE, paccMaTprBas pa3HbIC CUCTEMBI OTCUCTA.

CraTtucTuka u TCOPHA BepOHTHOCTeﬁ

OIepUPOBAThH MOHATHSIMH: CTOJOYAThIe U KPYTOBbIE JUArpaMMbl, TaOJIUIIbI JAHHBIX, CPEIHEE
apudmernyeckoe, MeAMaHa, HAWOOINbIIee W HAUMEHbIIEE 3HAUCHUS BBIOOPKU, pazMax
BBIOOPKH, TUCTIEPCHSI U CTAHIAPTHOE OTKJIOHEHHE, CITyJaifHas NU3MEHUYNBOCTB;

U3BJIEKATh WH(OPMALINIO, IPEIICTABICHHYIO B TAOIUIAX, HA JUAarpaMMax, rpadukax;
COCTABJIATH TAOJHUIIBI, CTPOUTH AUATPAMMBI U TpaUKH Ha OCHOBE JAHHBIX;

OMepUpPOBaTh MOHATHAMH: (aKTOpUan YUCIa, MEPECTAHOBKHM M COYETAHMSI, TPEYTOJIbHUK
ITackans;

NPUMEHSTH MPABUIIO IPOU3BEACHUS TPU PEIICHUN KOMOMHATOPHBIX 3a7ay;

OTIepUPOBATH MOHITUSIMU: CITyYalHBIA OTMBIT, CITy4YalHbIM BBIOODP, UCTIBITAHHUE, HIEMEHTAPHOE
cilydaifHoe coObITHE (MCXO/), KIIACCHUECKOE OIpe IeNIeHue BEPOATHOCTH CIIy4aiiHOTO COOBITHS,
oTiepaIuy HaJl CIIy4aliHBIMU COOBITUSMU;

MPEJICTaBISITh UH(POPMALIHIO C TOMOIIBI0 KpYyroB Jiepa;

pelaTh 3aJjauM Ha BRIYHACIICHNE BEPOSTHOCTH C MOJICYETOM KOJMYECTBA BAPUAHTOB C TOMOIIBIO

KOMOWHATOPUKH.

B noBcenHEBHOM )XU3HU U NP U3YYEHUN JPYTUX IPEAMETOB:

OLCHUBATb BEPOATHOCTH PCAJIbHBIX COOBITHH U SIBJIEHUIA.

['eomeTpuyeckue GUrypbl

OIepUPOBATH MOHITUSIMA T€OMETPUUECKUX PUTYD.

U3BJIEKATh, UHTEPIPETUPOBATH U TPE0OPa30BbIBATH MH(OPMALIHIO O FTEOMETPHUECKUX (DUTYypax,
NPEeJICTaBICHHYIO Ha YepTekKax;

NPUMEHSTh TeoMeTpudeckue (akThl Ui pelieHus 3a7ad, B TOM 4YHCIe, MPearnoyararmimx
HECKOJIBKO IIaroB PelieHHUS;

(bopMyIIHpoBaTh B MPOCTEHIINX CIIy4asiX CBOMCTBA U MpU3HAKU QUTYD;

JOKa3bIBaTb TCOMCTPUUCCKHUEC YTBCPKIACHU A,

BIIAJCTh  CTAaHAApPTHOM  Kiaccupukanmuend  miIockux  Guryp  (TpEyrojJbHHKOB  H

YEThIPEXYTOJHLHUKOB).

B noBceiHEeBHOM XKU3HU U MIPU U3YUEHHUH IPYTHX IPEIMETOB:



UCIIOJIb30BaTh CBOMCTBA TE€OMETPHUYECKUX (UTYp s pemieHus 3a1ad NpakTUYeCKOTro

XapakTepa U 3aga4 U3 CMEXKHBIX JUCHUIIIINH.

OrHOuIEHUS

ONIEPHPOBATH MOHATUSAMHU: PABEHCTBO (HUTYp, paBHbIE (UTYpBI, PABEHCTBO TPEYTOJBHUKOB,
NapajyIeIbHOCTh  MPSMBIX, TEPHEHIUKYISPHOCT MPSAMBIX, YIJIBI MEXAY MPSIMBIMH,
NEepIEHANKYIIAP, HAKJIOHHASA, MPOEKIUs, Nojaodue ¢uryp, mogodHsie (Gurypsl, moaoOHbIC
TPEYTOJIbHUKHY;

NpUMEHSTh TeopeMy Daneca U TeopeMy O MPOMOPIHOHATBHBIX OTPE3KaX MPHU PEHICHUH 3a]1a4.

B noBceiHEBHOM KU3HU U ITPH U3YUYEHHUH IPYTHX IPEIMETOB:

HCII0JIB30BAaTh OTHOIICHUSA JJIsA pCHICHUSA 3a/lad, BOSHUKAIOIIHX B peanLHoﬁ KHN3HU.

I/I3MepCHI/I${ W BBIYUCJICHUA

OIIEpUPOBAThH MPEJICTABICHUSIMU O JJIMHE, IJIOIAAU, 00bEME KaK BETMUYUHAMU;

npuMeHsTh Teopemy ITudaropa, Gpopmyisl miomaay, odbeMa NpU pelieHU MHOTOIIArOBBIX
3ajjay, B KOTOPBIX HE BCE JaHHbIE NPE/ICTABIICHBI IBHO, a TPEOYIOT BBIUUCIIEHUH, ONIEpUpOBaTh
Oonee IIMPOKUM  KOJMYECTBOM  (OpMyN JUIMHBI, IUIOLIaad, OOBEMa, BBIYMCIATH
XapaKTepUCTUKU KOMOUHALUN GUryp (OKpyHOCTEH 1 MHOTOYTOJIbHUKOB);

BBIUUCIIATh PACCTOSHUS MEXAY UTypaMH, MPUMEHSATh TPUTOHOMETPUIECKHE (HOPMYIIBI s
BBIUMCJIEHUH B 00JIee CIIOKHBIX CIy4asiX, IPOBOJUTH BBIYMCIIEHUS HA OCHOBE PaBHOBEIMKOCTU
Y PaBHOCOCTAaBJIEHHOCTH,

IPOBOJUTH MTPOCTHIE BHIYUCIICHUSI HA OOBEMHBIX TeJax;

q)OpMy.HI/IpOBaTI) 3aJa4d Ha BBIYUCJICHUC OJINH, IUIomaae u 00BEMOB U pemaTs ux.

B noBcenHEBHOM XU3HU U NP U3YYEHUN JPYTUX IPEAMETOB:

MNPpOBOAWUTDH BBIYUCIICHUS HAa MECTHOCTH;
MNPUMCHATDH (bOpMyJ'IBI IIPpU BBIYUCIICHUAX B CMCIKHBIX y‘le6HBIX npeamMeTax, B oxpymammeﬁ

JNENUCTBUTEILHOCTH.

FCOMeTpI/IquKI/IC MMOCTPOCHUMA

nU300paxaTh reOMEeTpUIeCcKre (PUTyphI IO TEKCTOBOMY U CUMBOJIBHOMY OITUCAHHIO;

CBOOOIHO OTEPUPOBATH YEPTEKHBIMH HHCTPYMEHTAMU B HECIIOKHBIX CITyJasiX;

BBITIOJIHATh TMOCTPOEHUS TPEYTrOJIbHUKOB, TMPUMEHSATh OTAEIbHBIE METOJbl IMOCTPOEHUM
IUPKYJIEM U JIMHEHKOW M MPOBOJAUTH MPOCTENIIINE UCCIECTOBAHUS YUCIIA PEIICHU;
nu300paxaTh THUIIOBBIE IJIOCKHE (UTYpbl B OOBEMHBIE Tela C MOMOIIBI0 MPOCTEHUIINX

KOMITIBIOTCPHBIX HHCTPYMCHTOB.

B noscegHeBHOI XXU3HU U IIpHU U3YUYCHUU JPYTUX TPCIMETOB!:

BBITOJIHATH MPOCTEHIIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOJMMBIE B PeaIbHON JKU3HU;

OLIGHUBATh pa3Mephl peaJbHBIX 00BEKTOB OKPYIKAIOLIETO MUPA;



OTEpUPOBATh TMOHSATHEM JBIKCHUS M mpeoOpa3oBaHus TOMOOUs, BIAACTh TNpUEMaMU
nocTpoeHus (GUryp ¢ HUCIOJIb30BAHUEM JIBIKEHUHN U mpeoOpa3zoBaHUil 1Mo100Usl, TPUMEHSTh
MOJIyYEHHBIE 3HAHUSI M OMBIT MOCTPOCHUM B CMEXKHBIX MPEIMETax U B PEaJbHBIX CUTYaILHSIX
OKpYaroIlero Mupa;

CTpOUTH QUTYpYy, NOJOOHYIO TaHHOM, MOJIb30BAThCS CBOMCTBAMH MOA00MS A1 000CHOBAHUS
CBOWCTB QUTYP;

MIPUMEHSATH CBOWCTBA JIBHOKCHHM JIJIS1 TPOBEICHUSI IPOCTEHIITUX 0OOCHOBAHHM CBOMCTB QUTYP;

IMPUMCHATDb CBOMCTBaA I[BI/I)KCHI/Iﬁ U IIPUMCHATDH HO,Z[O6I/IC JUIs HOCTpOCHI/Iﬁ 1 BBEIYHCIICHUH.



2. CoaepxxaHue y4eOHOT0 mpeaMeTa, Kypca
DJIEMEHTHI TEOPUU MHOKECTB U MATEMATUYECKOMN JIOTUKH
Cormacao @I'OC ocHoBHOrO 001Iero 00pa3oBaHKs B KypCc MaTeMaTHUKH BBEJCH paszien «JIorumkay,
KOTOPBI HE MpeIoaraeT JONOJHUTENbHBIX YaCOB HAa U3YYEHUU U BCTPAUBACTCS B PA3JINYHbIC TEMBI
KypCOB MaTeMaTUKd ¥ HMH(OPMATHKH W TpeABapseTcs O3HAKOMJICHHEM C 3JIEMEHTaMU TEOpHHU

MHOXCCTB.
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DJIEeMEHTHI TEOPUH MHOXKECTB U MAaTEMATHYECKON JIOTUKU

MHoO€eCTBa U OTHOLIEHUS MEXAY HUMU

MHOXECTBO, AJIEMEHT MHOXECTBa, IYCTOE, KOHEUHOE, OECKOHEYHOE MHOXECTBO. [loaMHOXKECTBO.
OTHONICHUE TPUHAIICKHOCTH, BKIFOYCHHS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIOCOOBI 3aJIaHUs
MHOXECTB, PaclO3HABAHUE IMOAMHOKECTB M 3JIEMEHTOB MOJMHOXECTB C HCIIOJIb30BAHUEM KPYroB
Ditnepa.

Bricka3piBanns

M CTHHHOCTH M JIOKHOCTh BBICKA3bIBAHUS.

HatypanbHble uncia u HyJb

3anuch U YTCHUE HATYPAIbHBIX YHCEIT

Paznuune mexty udpoit u yrciom. Ilo3unmonHas 3anuch HaTypaabHOTO YMCIIA, [IOMECTHOE 3HAYCHUE
U pBIL, pa3psiabl U KIACCHI, COOTHOIICHHE MEXAY JIBYMS COCETHUMU Pa3psAHBIMU €IMHUIIAMH, YTCHHE
Y 3aIIMCh HATYPAJIbHBIX YUCEN.

OKpyrJieHHe HaTypaJIbHBIX YHCEIT

Heob6xomumocTs okpyrienus. [IpaBuino okpyrieHus HaTypabHBIX YHCeT.

CpaBHeHHME HaTypalbHBIX YHCEIl, CpaBHEHUE ¢ YrciIoM ()

IIoHATHE O CpaBHEHHUM YHCEN, CPAaBHEHHWE HATYPAJIbHBIX YHUCEN JAPYr C JPYIOM M C HYJIEM,
MaTeMaThyecKasl 3alruch CPaBHEHUM, CIIOCOOBI CPAaBHEHU S YUCET.

JleficTBHs ¢ HATYpAJIBHBIMU YU CIaMHU

CroxeHue U BbIYMTAHHE, KOMIIOHEHTHI CJIOKEHHSI U BBIUMTAHUS, CBA3b MEXK]Y HUMH, HAXOXKIEHUE
CYMMBI UM Pa3HOCTH, U3MEHEHUE CYMMBlI M PA3HOCTU INPU M3MEHEHUM KOMIIOHEHTOB CIIOKEHHUS M
BBIYHTAHHUS.

YMHOXEHUE U JIeJIeHUe, KOMIOHEHThl YMHOXEHUS U JICJICHHS, CBA3b MEXKIYy HHUMH, YMHOXKCHUE U
CIIO)KCHHE B CTOJIOMK, JIEICHUE YTOJIKOM, MPOBEpKa pe3ysbTaTa ¢ MOMOIIbIO MPUKUIKA U 0OpaTHOTO
JeHCTBHS.

[TepemMecTUTENBHBIM U COYETATENIbHBIN 3aKOHBI CIIOKEHHUS U YMHOXKEHHUS, PACIIPEACTUTENbHbIA 3aKOH
YMHOXCHHUSI OTHOCHTEIIBHO CIIOKEHHSI, 0OOCHOBAHHE AJITOPUTMOB BBITIOJIHCHHUS apU()PMETHUICCKUX

NENCTBUIL.



CreneHs ¢ HaTypalbHBIM IMOKa3aTeIeM

3anuce yncia B BUAE CYMMBI Pa3psIHBIX CIAaraeéMbIX, MOPSAIOK BBIMOJHEHUS AEHCTBUN B BBIPAKEHUSX,
COJIeprKalllNX CTENeHb, BHIUUCICHHE 3HAUEHUI BBIPAXKEHU, COJIEPKAIINX CTEEeHb.

YucnoBble BRIpaKEHUS

UucnoBoe BbIpaKEHUE U €r0 3HAYEHUE, ITOPSI0K BbINIOJIHEHUSI IEHCTBUI.

Jlenenue ¢ ocTaTKoM

JleneHne ¢ OCTaTKOM Ha MHOXECTBE HATYpaJbHBIX YMCEJ, CBOMCTBA JEJNEHUS C OCTAaTKOM.
[TpakTHyeckue 3a/1a4u Ha JEJIEHUE C OCTATKOM.

Anrebpanyeckue BbIpaKeHHs

Hcnonb3oBanue OykB A71s1 0003HAYEHUS YMCEll, BBIYUCICHUE 3HAUEHUS allreOpandecKoro BHIPAKECHHUS,
IPUMEHEHHUE aJreOpanvyeckuX BBIPAKEHUM Uil 3alldCU CBOWCTB apU(PMETUUYECKUX JEHCTBH,
npeoOpazoBaHre areOpanvyecKiX BbIPaKEHHH.

Hpobu

OOBIKHOBEHHEBIE JIPOOH

Honst, gacte, ApoOHOE umcno, apoOb. J[poOHOe 4uCIIo Kak pe3ynbTar JeneHus. [IpaBuibHBIE U
HeIpaBUJIbLHBIE IPOOH, CMeIIaHHast IPO0b (CMEIIaHHOE YHCIIO).

3anuch HaTypaIbHOIO YKCIa B BUJE IPOOU C 3aJaHHBIM 3HaMeHaTelleM, MpeoOpa3oBaHUE CMEIIaHHOM
JIpoO¥ B HETIPABWIIBHYIO APOOb U HA00OPOT.

CpaBHeHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxeHue ¥ BlYUTaHHE OOBIKHOBEHHBIX JpOOei.

Jecatuunblie ApoOu

[enast u npoOHast yactu AecaTUIHOU apodu. [IpeodpazoBanue AeCATUUHBIX 1po0Oeii B OOBIKHOBEHHBIE.
CpaBHeHue necsaTHUHbIX JApoOed. Cllo)keHHe M BbIUMTAaHUE JECATHUHBIX JApoOel. OKpyrieHue
JECATUYHBIX Apo0eil. YMHOXKEHNE U JiefieHHe JeCATUYHbIX Apo0eit

Cpennee apumMeTHUECKOE YNCET

Cpennee apudmerndeckoe AByX umcell. M3o0paxenue cpeaHero apupmMeTHYecKoro JByX 4YMces Ha
YUCJIOBOU TIpsiMOi. Pemenne mpakTHueckux 3aiad ¢ MPUMEHEHHEM CPEIHETro apu(pMETHYECKOTO.
Cpennee apudMeTnIeckoe HECKOJIBKUX YUCEll.

IIpoueHTsl

[TonsiTue npornieHTa. Berunciienne MpoueHToB OT YKcia U YKciia [0 U3BECTHOMY IPOLEHTY, BHIPAKEHUE
OTHOLIEHHUS B MPOLIEHTaX. Perienre HecnoKHbIX MPAKTUYECKUX 3a/1a4 C MPOLIEHTaMHU.

JnarpaMmsl

KpyroBeie nuarpammsel. M3Bnedenune wundopmanuu u3 auarpamMm. M3o0paxkeHue auarpamMm IO
YUCJIOBBIM JJAHHBIM.

Pemnrenue TeKCTOBBIX 3ama4



EnuHuIpl M3MepeHuii: JUIMHBI, TIOMAaA1, 00beMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXTY
CIUHULIAMUA H3MEPEHUs KaXJOW BEIMYMHBI. 3aBUCUMOCTH MEXY BEJIIMYMHAMU: CKOPOCTb, BpEMs,
paccTosiHue; IPOU3BOAUTEIBLHOCTD, BpeMsl, paboTa; 1ieHa, KOJIMYECTBO, CTOUMOCTb.

3anaun Ha Bce apumeTuyecKkue AecTBUS

Pemienne TeKCTOBBIX 3a/1a4 apuMeTHdeckuM criocodoM. Mcmonb30Banue Tabmul], CXeM, 4epTexei,
JPYTUX CPEICTB MPEICTABICHUS JaHHBIX IIPU PELICHUH 3a/1a4H.

3anauun Ha ABMKEHUE, Pa0OTy U OKYIIKU

Peumrenne HecnoXHbIX 3aJad Ha JBW)KEHUE B IPOTHUBOIIOJOKHBIX HANPABICHUAX, B OIHOM
HaIlpaBJICHUH, IBUKEHHUE 110 PEKE 10 TEUEHUIO U POTUB TEYEHUSI.

3aauy Ha IPOLEHTHI

Jlornueckue 3anaun

Perenrie HeCIOXKHBIX IOTUYECKUX 3a/1ad. PenieHne noruyeckux 3ajaad ¢ moMomibo rpadoB, TaOIHII.
OcHOBHBIE METOIbI PEIICHUSI TEKCTOBBIX 33/1a4: apupMeTuyeckui, mepedop BapuaHTOB.

Harnsanas reomerpus

Q®urypsl B okpykaroleM mupe. Harmsanele npezacraBieHuss o ¢urypax Ha IUIOCKOCTH: Ipsimas,
OTPE30K, Iy, yToJ1, IOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Buzsl yrios. I'pangycHas mepa yria.
W3mepenne 1 MoCTpOCHHE YIJIOB € TOMOILBIO TPAHCIIOPTUPA.

Uctopusa mateMatnku

[TosiBnenue mudp, Oyks, neporinudoB B MPOIIECCEe cUeTa U paclpeereHus: MpoayKToB Ha [IpeBHeM
bmmxuaem Bocroke. CBsi3b ¢ Heonmutuueckoi peBostouei.

Poxnenue HICCTHI[CCHTCPI/I‘{HOP’I cucteMsbl cunciieHus. [losBiaeHne 1eCATUYHOM 3allMCH YUCEN.
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CBolicTBa ¥ IPU3HAKH IETUMOCTH

CBOICTBO J1eTMMOCTH CyMMBI (pa3HOCTH) Ha uncio. [IpusHaku nenumocty Ha 2, 3, 5, 9, 10. [Tpusznaku
nenumoctH Ha 4, 6, 8, 11. JlokazarenbCcTBO MPU3HAKOB JIETUMOCTH. Pelienne npakTuueckux 3aaad ¢
MPUMEHEHUEM IPU3HAKOB JIETTMMOCTH.

PasnoxxeHnue 4ucia Ha MPOCTbIE MHOXKUTEIN

[TpocTthie u cocTaBHBIE YUCIA, pemeTo JparocheHa.

Pa3nokeHne HaTypajJbHOrO YUCIIa HA MHOXHUTEIH, pa3oKeHUe Ha POcThie MHOKUTENH. KonruecTBo
JeNUTeNe uucia, aaropuTM paslioKEHUs 4YHclia Ha MPOCThle MHOXHTENIH, OCHOBHAas Teopema
apu(MeTHKH.

AnrebpanuecKue BhIpaXKEHUS

Hcnonp3oBanue OyKB /17151 0003HAUEHUS YKCENl, BBIYMCIIEHUE 3HAYSHHSI allre0panyecKoro BhIpakKeHUs,
MpUMEHEHHE alreOpanvyecKuXx BBIPAKEHUW JUIsl 3aldCH  CBOMCTB apU(METHUECKHX JECUCTBHIA,

npeoOpa3oBaHue aaredpanuecKuX BIPaKEHUH.



[Jenurenu u KpaTHble

Jlenutenp W €ro cBOWCTBA, OOMUI NenuTenb ABYX W Oojiee yucell, HauOOJIbIIHNA OOIIMN eTUTENb,
B3aMMHO INPOCThIE YMCIIA, HAXOXAEHUE HauOoibliero ooduero aenurens. KpatHoe u ero cBoicTaa,
olmiee KpaTHoe JByX M Oojee 4uced, HauMeHbllee oOIIee KpaTHOE, CIOCOObl HaXOKICHHUS
HAaUMEHBIIIETO 00IIEro KPaTHOrO.

Hpobu

OOBIKHOBEHHEIE IPOOH

3anuch HaTypaJbHOrO YKcia B BUJE IpOOU € 3aJaHHBIM 3HaMEeHaTesleM, Ipeo0pa3oBaHue CMEIIaHHON
JpoOH B HETIPABWIILHYIO IPOOb U HA0OOPOT.

[TpuBenenue npobeii k oOemy 3HameHaTento. CpaBHeHHE OOBIKHOBEHHBIX JpOOEH.

CrnosxeHue ¥ BbIYUTaHUE OOBIKHOBEHHBIX JIpo0eii. YMHOKEHUE U IeJIEHUE OObIKHOBEHHBIX APOOEH.
Apudmernueckre 1eHCTBHSI CO CMEIIaHHBIMU JIPOOSIMH.

Apudmernueckue 1eHCTBUS ¢ APOOHBIMHU YUCIAMH.

Crioco0b! paroHaIN3aIK BEIYMCICHUH U X IPUMEHEHNE TIPU BHITIOJTHEHUH JICHCTBHIA.
Jecsatuanbie ApoOu

[IpeoOpa3oBaHue OOBIKHOBEHHBIX JpoOeil B jgecaTUuHble Jpobu. KoHeuHble u OeckOHEUHbIE
JeCATUYHbIE JPOOH.

OTHO1IEHUE ABYX YHUCEI

Macmrab Ha muaHe u kapre. Ilponopruu. CpoiicTBa mpomopiuii, MpUMEHEHHWE MNPONOpLUUN U
OTHOLICHUH IIPY PELICHUU 3a7ay.

JnarpaMmsbl

Cronbuarble auarpamMmsbl. M3BnedeHue uHpopmanuu u3 nuarpamm. M3oOpaxeHue nuarpamm 1o
YHUCIJIOBBIM JJAHHBIM.

ParonansHele yncna

[TonoxuTenbHbIE U OTPULIATENIBHBIE YHCIIA

N3o0paxkenune uncen Ha 4YuCIOBOW (KoopauHaTHOM) mpsimod. CpaBHeHue yucen. Monaynb uucha,
reoMeTpuuecKas HHTepIpeTanus Moays yucia. J[eficTBUS ¢ MOM0KUTEIbHBIMU M OTPULIATEIbHBIMU
qrciaaMi. MHOXKECTBO 1IEJIbIX YHCET.

[TonsiTe 0 paunoHaNbHOM uHucie. [lepBUYHOE MPENCTAaBIEHHE O MHOXKECTBE PAllMOHAIBHBIX YHCEI.
JleficTBHs ¢ paMOHAIBHBIMU YU CIIaAMHU.

Pemrenne TekcToBBIX 33124

EnuHuIpsl u3MepeHuii: JUIMHBI, II0Maan, 00bemMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH MEXTY
€AVHHUIIAMHA HM3MEPEHUS Ka)KJI0M BEIMUYMHBL. 3aBUCUMOCTH MEXKIY BEJIMYMHAMM: CKOPOCTb, BpeMH,
paccTosiHue; IPOU3BOAUTEIBLHOCTD, BpeMsl, paboTa; 11eHa, KOJIMYECTBO, CTOUMOCTb.

3amaun Ha Bce apu(METHUECKUE TCHCTBUS



Pemenne TeKCTOBBIX 3a/1a4 apudmMeTHdecKkuM criocobom. Mcmonp3oBaHue TaONHIl, CXeM, YepTexeH,
JIPYTUX CPEJCTB MPEACTABICHUS JAHHBIX IPHU PEIICHUU 3a]1a4H.

3anaun Ha ABMXKEHUE, pa0OTy U MOKYIIKU

Pemenne HecnoXHBIX 3aJady Ha JBWKEHHE B IPOTHUBOIOJOKHBIX HANpPABICHUSX, B OJHOM
HaIlpaBJICHUH, ABUKEHUE IO PEKE MO TEUEHHUIO M MPOTUB TeueHud. PelieHue 3a1ady Ha COBMECTHYIO
paboty. [Ipumenenue apodeli mpu penIeHuH 3a/1ad.

3aauy Ha 4acTH, AOJH, IPOLEHTHI

Pemenue 3a7au Ha HAXOXKJEHUE YaCTH YUCIA M YKCTIa MO ero yactu. Pemienue 3a1a4 Ha IPOLEHTHI U
nonu. [IpuMeHneHue nponopuuii Npyu perieHny 3aaau.

Jlornueckue 3agauun

Pemienne HeCOXKHBIX JIOTHYECKUX 3aa4. Pelienre Joruyeckux 3ajiay ¢ moMoIibo rpados, TaOIuIlL.
OcHOBHBIE METO/IbI PEIICHHUS] TEKCTOBBIX 33/1a4: apupMeTuyecKui, mepedop BapuaHTOB.

Harnsignas reomerpust

durypsl B OKpyxaromeM Mmupe. Harmsguele npenctaBieHus O (GuUrypax Ha IUIOCKOCTH: MpsiMas,
OTPE30K, JIy4, Yyroji, JOMaHas, MHOTOYIOJbHUK, OKPY)XHOCTb, Kpyr. YeThIpexyroiabHUK,
IPSIMOYTOJIBHUK, KBaApaT. B3auMHoe pacrnosioxkeHue IByX MPSMBIX.

[Tonstre miomany GUrypsl; eAMHUALIBI U3MepeHus miomany. [lnomanp npsMoyTronbHUKa, KBaapaTa.
[TpubmmkeHHOEe H3MEpeHne TUIoNaau GUTYp Ha KIIeT4aToi Oymare.

Harnsaasie npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (PUTYpax: KyO, mapauiesienuIie].

[TonstTre o6beMa; eaMHUIIBI 00beMa. OObeM MPSIMOYTONBHOTO TapajuieNenunena, Kyoa.

Hcropust maTemMaTHKH

Poxnenune mectuaecaTepuaHoOn CUCTEMBI cuuciaeHus. [1osBiieHre JeCATUYHON 3alIMCH YHCEIL.
Poxnenne u pasButue apupmeruku HarypanbHbeix uucen. HOK, HOJI, npocteie uyucna. Pemiero
Opatocena.

[TosiBneHue HYJIsI U OTPULATCIIBHBIX YHUCCII B MATCMATHUKE JAPCBHOCTH. Pons I[I/IO(I)aHTa. Hoquy
(-1)(-1)=+1>

Hpobu B Basunone, Erunte, Pume. OtkpbiTue necsaTuuHbIX ApoOeil. CTapUHHBIE CHCTEMBI MEp.

Hecaruunblie ApoOu 1 MeTpudeckas cucrema mep. JI. MarHumkuii.

7 xnacc

DJIEMEHTHI TEOPUU MHOKECTB M MATEMATUYECKOM JIOTUKH

MHO»XecTBa U OTHOILLIEHUS MEXKIYy HUMHU

MHOXECTBO, XapaKTEPUCTUIECKOE CBOMCTBO MHOXXECTBA, DJIEMEHT MHOXKECTBA, IMyCTOE, KOHEYHOE,
O0eckoHeuHOEe MHOXeCTBO. [logmMHOKecTBO. OTHOIIEHHE MPUHAJIC)KHOCTH, BKIIOUEHHUS, PABEHCTRA.
3JI€M€HTBI MHOXCCTBA, CHOCOGLI 3aJaHusd MHOXCECTB, paCHOSHaBaHI/IC IIOAMHO>KECTB U JJICMCHTOB

MOJIMHO’KECTB C UCIIOIb30BAHUEM KPYToB Dujepa.



BrickasbiBaHus

VICTUHHOCTD M JIO)KHOCTH BbICKa3biBaHMs. CIOXKHBIE M INPOCThlE BbICKa3blBaHMs. Onepanuu Haj
BBICKa3bIBAaHUSIMHU C MCIIOJIB30BAHUEM JIOTHYECKUX CBS30K: M, WIH, HE. Y CIOBHBIC BBICKA3BIBAHMS
(MMIUTHKALINN).

ToxnecTBeHHbIE TPe0Opa3oBaHUs

UucnoBble 1 OyKBEHHBIE BBIPAKCHUS

Brlpaxkenue ¢ nepemeHHol. 3HaueHue BblpaykeHus. [loacTaHoOBKa BbIpa)KEHNUH BMECTO IIEPEMEHHBIX.
[{enbie BbIpaXKeHUs

CreneHb ¢ HaTypaJbHBIM IIOKa3aTejeM U ee cBoicTBa. [IpeoOpazoBaHMsl BbIpaXKEHUH, COJEpPIKALINX
CTEIIEHU C HATyPaJIbHBIM I10KA3aTEIIEM.

OpHowieH, MHorowieH. JIeficTBUS ¢ OJHOYJIEHAMM W MHOTIOWIEHaMHU (CJIOXEHHE, BbIUUTAHUE,
yMHOXeHue). DopMyJibl COKPALIEHHOTO YMHOXXEHUS: Pa3sHOCTb KBAJpaTOB, KBAApaT CYMMBI U
pasHocTH. Pa3nokeHue MHOrowieHa Ha MHOXHTEIM: BbIHECEHHE OOLIEro MHOXMTENS 3a CKOOKH,
IrpyNIUPOBKA, IPUMEHEHNE (OPMYJI COKPALLIEHHOTO YMHOKEHHUSI.

YpaBHEHHUsI U HEpABEHCTBA

PaBencrsa

Yucnosoe paBeHCcTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEeHCTBO C IEPEMEHHOM.

YpaBHeHus

IlonsiTe ypaBHEHUs U KOpHS ypaBHeHMs. [IpencraBieHne o paBHOCHIBHOCTH YPaBHEHU.

JInneliHOE ypaBHEHUE U €TI0 KOPHU

Pemenue nuHeHHBIX ypaBHeHui. JIuHelWHoe ypaBHeHue ¢ mnapamerpoM. KomudecTBo KopHeH
JIMHENHOTO ypaBHEHUs. PenieHue JINHEMHBIX YPAaBHEHHUN € TapaMeTPOM.

CucreMsl ypaBHEHUH

VYpaBHeHHE ¢ IByMs IepeMeHHBIMH. JIMHEHHOE ypaBHEHHE ¢ ABYMs IepeMeHHbIMU. [Ipsmas kak
rpaduyeckas HHTEpIpeTalns JMHEHHOTO YPaBHEHUS C IBYMS IEPEMEHHbBIMH.

ITonsiTne cucreMbl ypaBHEHH. PellieHne cucteMbl ypaBHEHU.

MeTo/b1 petieHus CUCTEM JTMHEHHBIX YpaBHEHUH ¢ IByMs IEpEMEHHBIMU: TpaduyecKuil METO/I, METO
CJI0’KEHHUsI, METOJ [I0JICTAHOBKH.

CucreMbl TMHENHBIX YPAaBHEHHH ¢ TapaMETPOM.

DyHKIMU

[TonsiTue pyHKkuMN

JlexapToBbI KOOPAMHATHI HA INIOCKOCTH. DOPMUPOBAHKE IIPEACTABICHUM O METAIPEAMETHOM IIOHATHH
«KkoopAuHATE». CriocoObl 3a1anus (QyHKIMI: aHaIUTHYECKUl, rpadudeckuii, Tabmuuneiid. ['papuk
¢byukiun. Ilpumepsl ¢GyHKIMI, MONMy4aeMbIX B IPOILIECCE HUCCIENOBAHUS DPA3JIMYHBIX PpeaTbHbBIX
IPOLIECCOB U PELIeHUs 3a7ad. 3HaueHHe QPyHKIMH B TOUKE.

Jluneiinas GpyHKIUSA



CoiicTBa u rpaduk JUHEHHON QyHKIUH. YTI0BOH KoapduuueHT npsmoii. Pacnonoxenune rpaduka
JTUHEWHOU (PyHKIIMM B 3aBUCUMOCTH OT €€ YTI0BOro ko3 duiuenta u ceodoHoro wiena. Haxoxnaenue
KO3(PULNEHTOB JUHEHHOW (PYHKIMHM MO 3aJaHHBIM YCJIOBUAM: IPOXOXKJIEHHE NPSIMON uepe3 JBe
TOUYKU C 33JaHHBIMM KOOPJMHATAMH, MPOXOXKAECHUE NPAMON uepe3 JaHHYIO TOUKY U HapajjiesIbHOH
JTAHHOM TIPSIMOM.

Peuienne TeKCTOBBIX 3a/1a4

3anauyn Ha Bce apupMeTHUUECKUE ACHCTBHS

Pemenue tekcToBbIX 3a1ad apudmernueckuMm criocoooM. Mcnosb3oBanue Tabaul, cXxeM, YepTexei,
JPYTUX CPEICTB MPEICTABICHHS JaHHBIX IPU PELICHUH 3a/1a4H.

3anauu Ha ABMKEHUE, Pa0OTy U OKYIIKU

AHaI13 BO3MOXHBIX CUTYallUil B3AUMHOTO PACIIOJIOKEHUS O0BEKTOB IIPU UX JIBUKEHUH, COOTHOLLICHUS
00BEMOB BBINIOJHAEMbIX Pa0OT IPU COBMECTHOM paboTe.

3aauu Ha 4acTH, 10JH, IPOLICHTHI

Pemenue 3amau Ha HaX0XKJIEHUE YaCTH YKCia U YKMCIIa 110 €ro yacTH. Perienre 3a1a4y Ha MPOLIEHTHI U
nosn. [IppuMeHenne nponopuuii Ipyu peleHnn 3a1a4.

Jlornueckue 3a1auu

Pemenue nornueckux 3agau. Pemenue nornyeckux 3aaay ¢ HOMOIBIO IpadoB, TaOIHLI.

OcCHOBHBIE METOJBI PENICHHWS] TEKCTOBBIX 3a/ady: apuPMETHUSCKUU, anreOpanveckuii, mepedop
BapuaHTOB. llepBUuHbIE NpeAcTaBICHUS O JAPYrMX METOJaxX pelleHus 3anad (FreoMeTpUYecKHe U
rpadu4ecKrue METO/IbI).

CrartucTtuka u TeopHsi BEpOSITHOCTEN

Crarucrtuka

TabnuuHoe u rpaduueckoe NpeacTaBIeHNUE JaHHBIX, CTOJI0YAThIe U KPYTOBbIE AMArpaMMbl, IpauKH,
OpUMEHEeHHE JHarpaMM U TpauKoB JUIs OMMCAHUS 3aBUCUMOCTEH peasbHbIX BEJTUYMH, U3BJICUCHUE
uHpopMauuu u3 Tabnuu, AuarpamMMm M rpaduxoB. OnucaTelbHble CTATUCTHYECKUE IOKa3aTeNlu
YHCIIOBBIX HAOOPOB: cpesiHee apudmeTnyeckoe, Mearana, HauoobIlee 1 HAaMMEHbIIee 3HAUCHHUS.
['eomeTpuyeckue GUrypbl

@urypsl B TeOMETPUHN U B OKPYKAIOLIIEM MUDE

['eomerpuueckas urypa. @opMupoBaHUE NMPEICTABICHUI 0 METAIIPEAMETHOM OHATHH «(PUTYpay.
Touka, TUHUSA, OTPE3OK, MpsiMasi, Ty, JOMaHasl, MIIOCKOCTb, YroJl, OMCCEeKTpHCca yIiia U €€ CBOICTBa,
BU/IbI YTJIOB, MHOTOYTOJILHUKH, KPYT.

Tpeyronsuuku. BeicoTa, Menuana, OuccekTpuca, CpeAHss JUHUS TpEyrojbHHUKA. PaBHOOEIpEeHHBIH
TPEYTOJIbHUK, €ro CBOWCTBA M TNPU3HAKU. PaBHOCTOPOHHMH TpeyronbHUK. [IpsMOyroiabHbIH,
OCTPOYTOJIbHBIN, TYIIOYTOJIbHBIA TPEYTOJIbHUKH.

OKpY>KHOCTB, KpyT

OKpy’KHOCTb, KpYyT, UX 2JIEMEHTHI U CBOMCTBA



OTtHomeHus

PaBencTBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. IIpH3HaKy paBeHCTBA TPEYTOILHUKOB.

[TapamienpHOCTD MPSIMBIX

[Tpu3Haky 1 cBOMCTBA NapaJljIeNIbHBIX NPSAMBIX. AKcHoMa napajuiensHocTd EBknnna. Teopema @aneca.
[leprieHauKyISIpHBIE ITPSIMbIE

IIpsimoit yrour. IlepnenquKysp K IpsiIMOM.

W3mepeHus ¥ BBIYMCICHUS

BennuunHnbl

[Tousatue Benmuuusbl. [nuHa. M3mepenue mmnHbl. EOQUHUIBI U3MEpeHUs UIMHBL. BennunHa yria.
I'pagycHas mepa yrina. 3mepeHus 1 BBIYUCIICHUS.

WHCTpyMEHTHI 1151 U3MEPEHUIN U TOCTPOEHUI; N3MEpEHUE U BBIUMCIIEHUE YTJIOB, IIHH (PacCTOSHUM).
Paccrosinus

Paccrostnue mexny Toukamu. PaccTosiHue oT TOukH J10 npsiMoid. PaccTosHue Mexy purypamu.
I'eomeTpuyeckue NoCTpOCHUs

['eomeTpuueckue MOCTPOSHUS Ul WILTFOCTPALIMA CBOUCTB F€OMETPUUYECKUX QUTYP.

WMHCTpyMEHTHI [UIsl TOCTPOCHUN: LIUPKYJIb, JIMHENKA, yroiabHUK. [IpocTelinme nocTpoeHus: LUpKyJIeM
Y JINHEHKOM: IOCTPOEHUE OUCCEKTPUCHI yIila, NEPIEHIUKYIIsIpa K IPSIMOM, YIJia, paBHOT'O JaHHOMY,
[TocTpoeHue TpeyroJbHUKOB 110 TPEM CTOPOHAM, ABYM CTOPOHAM U YIITy MEX]ly HUMHU, CTOPOHE U IByM
IIPUJIEKAIUM K HEH YTJIaM.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHHUU.

Uctopus mateMatnku

Bo3HMKHOBEHHE MaTeMaTHMKW KaK HAayKd, 3Tambl ee pa3BuTusa. OCHOBHBIE pa3/ieibl MaTEeMaTHUKH.
Brrparomuecs MaTeMaTHKU M UX BKJIaJ B pa3BUTHE HAYKH.

3apoxeHue anredpsl B Hepax apugmeruku. An-Xopesmu. Poxxaenne OykBeHHON CHMBOJIUKH.

Ponb poccuiickux yueHsix B pazsutuu Mmatematuku: JI. Diinep. H.W. Jlo6aueBckuii, [1.J1.UeObies, C.
Kosanesckas, A.H. Konmoropos.

Marematuka B passutuu Poccun: Iletp |, mkona mareMaTHUeCKUX M HaBUTALKUX HAyK, pa3BUTHE

poccuiickoro ¢ora, A.H. Kpsiios.

8 kmacc

DJIEeMEHTBI TEOPUU MHOXECTB M MaTEMAaTUICCKOMN JIOTUKU

MHoOXecTBa U OTHOIICHUS MEXTy HUMHU

MHOX€eCTBO, XapaKTePUCTHUECKOE CBOHMCTBO MHOYKECTBA, DJIEMEHT MHOXECTBA, IyCTOE, KOHEUHOE,

0OECKOHEYHOE MHOIKECTBO. HOI[MHO)KGCTBO. OTtHomeHne IMPUHAJIC)KHOCTHU, BKIIFOYCHH, PAaBCHCTBA.



DJeMeHThl MHOXECTBA, CHOCOOBI 3a/laHUs] MHOXKECTB, PAcIlO3HABAaHHE ITOJMHOKECTB M 3JIEMEHTOB
MOJIMHO>KECTB C MCIOJIb30BaHUEM KPYIroB Diijepa.

Onepannu HaJ MHOXKECTBaMU

[lepeceuenne U 0OBEAMHEHHE MHOXECTB. Pa3HOCTb MHOXXECTB, JIONOJIHEHHE MHOXXECTBA.
WuTepnperanus onepanuii HaJi MHO>KECTBaMU C IIOMOILBIO KpyroB Diliiepa.

BrickazpiBanus

VIcTUHHOCTD M JIO)KHOCTH BbICKa3biBaHMsl. CIIOXKHBIE U IPOCThIE BbICKa3blBaHMs. Onepanuu Haj
BBICKa3bIBAaHUSAMHU C MCIIOJIB30BAHUEM JIOTHYECKUX CBS30K: M, WIH, HE. YCIOBHBIC BBICKA3BIBAHMSA

(MMIUTHKALINN).

Yucna

PanmonaneHble uncia

MHO0kecTBO panMoOHaNbHbIX yKcesl. CpaBHEHHE PaLlMOHAJIBHBIX Yncen. JeMCcTBUs ¢ palMiOHAIbHBIMU
ymciamu. [Ipeacrasienne pauroHalIbHOTO YKcia JECITUUHON IPOOKIO.

HppauroHanbHbIe YKCIIa

ITonsTue HppaliOHaJIbHOI'O quciia. Pacrno3naBanue HppallMOHAJIBHBIX  YHCCIIL. HpI/IMepr

J0Ka3aTenbeTB B anredpe. MppanuoHanbHOCTh yuciia \/E [Ipumenenue B reomerpun. CpaBHEHME
UPpALMOHATIBHBIX Yncen. MHOXKECTBO 1€HCTBUTEIbHBIX YHCEIL.

ToxnecTBeHHbIE TPe0Opa30BaHUs

JpoOHo-paninoHaIbHbIE BHIPAKEHUS

Crenenp c nenslM mnokasareneM. IIpeoOpa3oBaHue JpoOHO-TMHEWHBIX BBIPAKEHUI: CIIOXKEHUE,
YMHOXXEHHE, AelieHne. AnreOpanyeckas ApoOb. JlomycTuMble 3Ha4Ye€HHs] TIEPEMEHHBIX B APOOHO-
panuoHanbHBIX BbIpaxeHUsX. CokpamieHue anreOpanueckux Apooei. [IpuBenenue anredpanyeckux
npoOeit k obmemMy 3HaMeHartento. JlefcTBus ¢ anredpandeckuMu JIpoOsMU: CI0KEHUE, BBIYMTAHUE,
YMHOKEHUE, IEJICHNE, BO3BEICHHUE B CTEIICHb.

[TpeoOpazoBaHue BbIpaKeHHM, COlEpKaLINX 3HAK MOIYJIS.

KBaaparHbie kKopHH

Apudmernueckuil KBaapaTHbI KopeHb. [IpeoOpa3zoBaHue BBIpaKEHHH, COAEPIKAIMX KBaJpaTHbIC
KOPHM: YMHOXEHHE, 1E€JICHUE, BBIHECEHNE MHOXKUTEIS U3-110]] 3HAKa KOPHSI, BHECEHNE MHOXKHUTEIS O]
3HaK KOpHS.

YpaBHEHHsI 1 HEpABEHCTBA

KBaznpaTHO€e ypaBHEHHUE U €I0 KOPHU

KBanparuble ypaBHeHMs. HemnonHele KBagpaTHble ypaBHEHHA. JIMCKpUMHHAHT KBaJpaTHOIO
ypaBHeHus1. PopMyia KOpHeH kBaapaTHOro ypaBHeHUs. Teopema Buera. Teopema, oOpaTHas Teopeme
Buera. Pemenne kBampaTHBIX YpaBHEHHUM:MCTOJIB30BaHUE (DOPMYJNIBI UII HAXOXKICHHS KOpHEH,

rpaduuecKuii METOJl peIICHUs, Pa3loKeHHE HAa MHOXXUTENHU, MOJ00pP KOpHEH ¢ HCIOJIb30BaHUEM



TeopeMbl Bueta. KonnuecTBo KopHEl KBaipaTHOIO YPaBHEHMSI B 3aBUCMOCTH OT €TI0 JUCKPUMHUHAHTA.
buxBanparHble ypaBHEHUS. YPaBHEHMs, CBOJMMBIE K JIMHEHHBIM M KBaapaTHbIM. KBaaparHble
YPaBHEHHs € IapAMETPOM.

JpoOHo-pannoHa bHbIE YPAaBHEHUS

Pemenune npocreiimux ApoOHO-TMHEHHBIX ypaBHEHHN. Pemenre ApoOHO-palnoHaIbHBIX YPaBHEHUH.
MeToapl penieHus ypaBHEHUH: METO/Ibl PABHOCHIIBHBIX ITPE0Opa30BaHUi, METO/1 3aMEHbI IEPEMEHHOI,

rpaduueckuit Mmetoa. Vcronb30Banne cBOMCTB (DyHKIMIA IPU PEIICHUN YPAaBHEHUH.

Ipocreiiinye nppanuoHaIbHbIe ypapHernus Buna 4/ f (x) =a, \/ f(x)= \/ g(x)-.

VYpaBHeHUs BUa X' =a .YpaBHEHMS B LIEIIBIX YHCTIAX.

HepasencrBa

Yucnossle HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpaBeHCTB. [IpoBepka crpaBeyIMBOCTH HEPABEHCTB
IIPY 3a/IaHHBIX 3HAYECHUSX IEPEMEHHBIX.

HepageHnctBo ¢ nepemenHoil. Ctporue u Hectporue HepaseHCTBa. O01aCTh ONpeeICHHs HEPaBEHCTBA
(06J1acTh 1OIyCTUMBIX 3HAYEHUM EPEMEHHON ).

Pemenne nMHEHBIX HEPABEHCTB.

CucreMbl HepaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM MepeMeHHOW. PerieHue cucteM HepaBEHCTB C OJHOM IEPEMEHHOM:
nuHeHbIX. M300paxeHne peleHuss CUCTEMbl HEPAaBEHCTB HA YHMCIOBOM MPSMOW. 3amuch pereHus
CUCTEMBI HEPABEHCTB.

OyHKIMHU

[TonsiTue pyHKUMN

I'paduk pynkuu. Ipumeps! pyHKINMH, TOJTy4aeMbIX B IPOLECCE UCCIEA0BAHNS PA3INUHBIX peaTbHBIX
IPOIIECCOB U pelIeHus 3ajau. 3HaueHHe (PyHKIUH B TOUKE.

OO6partHas NpONOPLUHUOHATBHOCTb

K
CpoiicTBa (QyHKIMH Y = K y = = l'unepbomna.
X

I'paduku ¢ynknmii. [IpeoOpasoBanue rpaduka QyHKIUH Yy = f(X) [IsI TOCTPOCHUS TpapuKOB

(yHkunii Buna y — af (kx +b)+c-

N k
I'padukn QpyHKImit y=a+t-— y =~x,y=3x, y=|x

Penrenuie TekCTOBEIX 3a/1a4

Hcnonp3oBanue TaOnHIl, CXeM, YepTEXKeH, NPYrux CPEICTB MPEACTABICHUS JAHHBIX MPH PEUICHUU
3a7auH.

3anaun Ha ABMKEHHE, pa0OTy M MOKYIIKU

AHanM3 BO3MOKHBIX CUTYaIlMil B3AUMHOTO PACIIONIOKEHUS 00BEKTOB IIPH UX JBMKEHUH, COOTHOIIICHHUS

00BEMOB BBITIOTHAEMBIX PaOOT MTPU COBMECTHOM padoTe.



3aauu Ha 4acTH, AOJH, IPOLEHTHI

Pewenne 3ana4 Ha IPOLEHTHI U 10U. [IpuMeHeHre nponopLuii IpU PEILIEHUH 3a1a4.

Jlornueckue 3anaun

Pemenue norunueckux 3agau. Pemenue nornyeckux 3aaad ¢ HOMOIbIO IpadoB, TAOIHULL.

OCHOBHBIE METOJBI pEIICHUS TEKCTOBBIX 3a/ad: apuPMETHUYECKHid, anreOpandeckuii, mnepedop
BapuaHTOB. llepBUuHBbIE NpeACTaBICHUS O JPYIMX METOJaxX pElIeHUs 3anad (FreoOMETpUYECKHE U
rpadu4ecKrue METOIbI).

CrartucTtuka u TeopHs BEpOSITHOCTEN

Crarucruka

TabnmuuHoe u rpaduuecKoe MpeACTaBICHUE JaHHBIX, CTOJIOUAThIE U KPYTOBbIE TUarpaMMsl, rpadukH,
IPUMEHEHUE JuarpamMm U rpauKoB JUIsl ONKMCAaHUS 3aBUCUMOCTEN pEaJbHBIX BEIMYMH, U3BJICUEHUE
uHpopMauuu U3 Tabiauiu, AuarpamMm M rpadukoB. Mepbl pacceuBaHMs: pa3Max, AMCIEpCUs U
CTaHIapTHOE OTKJIOHEHHE.

CrnyualiHas U3MEHUMBOCTb. MI3MEHUMBOCTH IIpH U3MepeHusX. Pemaromue npasusia. 3aKOHOMEPHOCTH
B U3MEHYMBBIX BEJIMYMHAX.

Crnyyaiinble COOBITHS

CrnyyaiiHble ONBITHl (9KCIEPUMEHTHI), JJIEMEHTapHbIE CllydaiiHble cOOBITUS (McXo/bl). BepostHocTH
AJIeMEHTapHbIX CcoObITHM. CoOOBITUS B CIydyallHBIX OSKCIEPUMEHTaX U OJaronpusTCTBYIOLIUE
AJIeMEHTapHbBIE COOBITHSI.

['eomerpuueckue Gurypol

@urypsl B reOMETPUH U B OKPYKAOIIEM MUPE

OceBas cummeTtpusi reomeTpuueckux guryp. LleHTpanbHas ciMMeETpHsi TeOMETPUYECKUX (QUryp.
MHOroyroJsHUKH

MHOroyrojapHuK, €ro 3JI€MEHTbl M €ro CBOWCTBA. Pacno3HaBaHME HEKOTOPBIX MHOTOYI'OJBHUKOB.
BrInykiible 1 HEBBIYKJIbIE MHOTOYTOJIbHUKH. [[paBUIIbBHBIE MHOTOYTOJIBHUKH.

UYersipexyronpHuki. [lapamnenorpamm, poM0O, NpSMOYTOJIbHUK, KBaIpaT, Tpaneuus, paBHoOeApeHHas
Tpaneuus. CBoHCTBa M MPU3HAKY MapajiesiorpamMmma, pom0a, npsMOyrojibHUKa, KBajpaTa.
[TapamienbHOCTD MPSMBIX

ITpu3Haky 1 cBOMCTBA NapaJlIeNIbHBIX NPSAMBIX. AKcHOMa napajuiensHocTd EBknnna. Teopema Daneca.
[leprieHquKyIsIpHBIE MTPSIMbIE

IIpssmont yroa. [lepnenaukynsap k npsmoil. Hakionnast, npoekuus. CepequHHbIN NEPIEHANKYISIP K
oTpe3Ky. CBOMCTBA ¥ IPU3HAKY NIEPIEHINKYIISIPHOCTH.

OKpy’KHOCTB, KpyT

BnucanHnble 1 onucaHHbBIE OKPYKHOCTH ISl TPEYTOJIBbHUKOB.

B3anmHoe pacnosniokeHne npsMor U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

I/I3Mep CHHUSA U BBIYUCIICHUA



Tpuronomerpuyeckue  (QYHKIMH  OCTpPOTO  yrjla B MPSIMOYTOJbHOM  TPEYTrOJIbHUKE
Tpuronomerpuueckue ¢pyHkuuu tTynoro yria. Teopema [Tugaropa.

Paccrosinus

Paccrosnue mexxay Toukamu. Paccrosiaue ot Touku 10 npsimoi. Pacctosinue Mexny urypamu.
['eomeTpuueckue mpeodpa3zoBaHus

[IpeoOpazoBanus

JBr>xeHus

OceBast ¥ LIeHTpaJlbHasi CUMMETpHs, TIOBOPOT U NapajielbHblii neperoc. KomOuHaum ABUKEHUH Ha
IUIOCKOCTH U UX CBOWCTBA.

BexTopsl 1 KOOpAMHATHI HA IIJIOCKOCTH

Bexkrops!

[TonsiTHe BekTOpa, NEMCTBUSA HaJ BEKTOPAaMH, MCIIOJIb30BaHME BEKTOPOB B (DH3MKE, pas3sioKeHUe
BEKTOPA Ha COCTABJIAIOLINE, CKAIIPHOE IIPOU3BE/ICHUE.

Koopaunarsl

OcHOBHbBIE NOHSTHSI, KOOPJAMHATHl BEKTOpa, PAaCCTOSHUE MEXAy ToukaMu. KoopauHaTsl cepeauHbl
oTpe3Ka. YpaBHeHuUs Quryp.

[TpuMeHeHrEe BEKTOPOB M KOOPAMHAT I PELLIEHUS IPOCTEUIINX F€OMETPUUECKUX 3aau.

Uctopusa mateMatnku

beckOHEYHOCTh MHOXKECTBA IPOCTBIX 4uced. Yucia u IIuHbBl OTPE3KOB. PanmoHanbHBIE 4YMCIIA.
[TorpeGHOCTH B pparmoHanbHbIx uynciax. lkona [Tudaropa

Hcropus Bompoca 0 Hax0oxAeHUH (HopMyJ1 KOpHEH anreOpandeckux ypaBHEHUH cTeneHell, 0oabImx
yeteipex. H. Tapranss, k. Kapgano, H.X. A6ens, 3. [anya.

[TosiBNieHHe MeTo/na KOOpAWHAT, MO3BOJSIOUIETO NEPEBOAUTh NEOMETPUUYECKHE OOBEKThI Ha SA3BIK
anreOpsl. I[lossnenue rpadguxos ¢ynkumid. P. [Jlexaprt, II. ®epma. [Ipumepsl pa3zivyHbIX CHCTEM
KOOpJUHAT.

Ot 3emunienenus k reomerpun. [Tudarop u ero mkona. danec, Apxumen. [Inaton u Apucrorens.
I'eomeTrpus 1 nckyccTBo. I'eoMeTpruyeckrne 3aKkOHOMEPHOCTH OKPYIKAFOIIET0 MUPA.

Poub poccuiickux yueHbIX B pa3BuTun Marematuku: JI. Diinep. H.U. Jlo6auesckuii, I1.J1.HeObimes, C.
Kosanesckas, A.H. Konmoropos.

Maremartuka B pa3Butuu Poccuu: Ilerp |, mikona maremMaTuyecKux W HaBUTALKHUX HayK, pa3BUTHE

poccuiickoro ¢mota, A.H. Kpsiios. Kocmudeckas mporpamma u M.B. Kenpim.

9 kJacc
SHeMeHTI)I Teoppm MHO>XECTB U MaTeMaTquCKOﬁ JIOTUKHU

Orneparuy HaJ MHOKECTBAMHU



[lepeceuenne u o0OBEAMHEHHE MHOXECTB. Pa3HOCTb MHOXXECTB, [IOTOJHEHHE MHOXECTBA.
WuTepnperanys onepanuii HaJ MHO>KECTBaMU C IIOMOILBIO KpyTroB Diiepa.

ToxnecTBeHHbIe IPeoOpa3oBaHUs

[{enbie BbIpaXKeHUs

KBaapaTHbIi TpEXWICH, pa3iloKEHUE KBaIPAaTHOIO TPEXWICHA HA MHOKHUTEIIHN.

YpaBHEHHUs U HEPABEHCTBA

bukBanparHble ypaBHEHUs. YpaBHEHHUS, CBOJMMBIE K JIMHEHHBIM M KBaApaTHbIM. KBagpaTHble
YPaBHEHHs € IapAMETPOM.

JpoOHo-pannoHa bHbIE YPAaBHEHUS

MeToap! peneHns ypaBHEHU: METO/Ibl pABHOCHIIBHBIX ITPe0Opa3oBaHuil, METO 1 3aMEHbI TEPEMEHHOH,
rpadudeckuii Mmeroa. Vcronb30Banue cBOMCTB (GYHKIMNA NPU PEIICHUN YPaBHEHUIA.

CucremMsl ypaBHEHUH

Pemenne cuctemsl ypaBHEHUN.

MeToap! pereHus CHCTEM JIMHEWHBIX YPAaBHEHHM C IBYMSI TEPEMEHHBIMU: TpadUUeCKUil METOT, METOA
CJI0’KEHUSI, METOJ, II0JICTAHOBKH.

CucTembl TUHEHHBIX YPaBHEHUN C TapaMETPOM.

Hepagenctra

KBagparHoe HepaBEHCTBO M €ro pemeHus. PelneHune KBaJpaTHBIX HEPABEHCTB: HMCIOJIb30BAaHUE
CBOMCTB M rpaduka KBaJpaTHUHON (YHKIMH, METOJ WHTEPBAJIOB. 3alMCh PELICHUS KBaJApPaTHOIO
HEPaBEHCTBA.

Pemienue nenbix U 1poOHO-pallMOHAIBHBIX HEPABEHCTB METO/IOM HHTEPBAJIOB.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJHOM MepeMeHHOW. PerieHue cucteM HepaBEHCTB C OJAHOM MEPEMEHHOM:
JUHENWHBIX, KBaJpaTHbIX. M300paskeHne peleHns CUCTeMbl HEpaBEHCTB Ha YMCIIOBOW MPAMOM. 3amuch
pELICHUS CUCTEMBI HEPABEHCTB.

DyHKIMH

[TonsiTue pyHKkuMN

['padux ¢pynkuuu. [Tpumepsl GyHKIMN, TOTyHYaeMBbIX B IPOLIECCE UCCIIE0OBAHUS PA3IMYHBIX PeabHBIX
IPOIIECCOB U pelIeHus 3aa4. 3HaueHue GyHKkuuu B Touke. CBoiicTBa pyHKIMIL: 0051aCTh ONpeieneHus,
MHO’KECTBO 3HAU€HUM, HYJIH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, Y€THOCTH/HEYETHOCTh, MPOMEKYTKHI
BO3pacTaHus W yObIBaHMsI, HauOoJbIllee U HauMeHbllee 3HaueHus. McciaenoBanue QyHKIUM IO €€
rpaduky.

[TpencraBienue 06 acHMOTOTAX.

HenpepriBHocTh dyHkimn. KycouHno 3agaHHble QyHKIMH.

KBanparuunas ¢pyHkus



CpoiictBa u Tpaduk KBagpatuyHoil ¢yHkimu (mapadona). IloctpoeHue rpaduka KBaIpaTHUHON
byHKIIMM 1O ToukaM. HaxoxkaeHue HyNed KBaapaTHYHOW (YHKIMH, MHOXKECTBA 3HAYCHHI,
IIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, [IPOMEXYTKOB MOHOTOHHOCTH.

I'papuxu ¢ynkumii. IlpeoOpazoBanue rpadpuka QyHkimunm y = f(x) A MOCTpOeHUs TpaduKoB
GyHkuui BUAA y = af (kx+b)+c-

[TocnenoBaTenbHOCTH U IPOTPECCUU

UYucnoBasg mnocnenoBarenbHOCTh. lIpuMepbl 4MCIOBBIX —mOCienOBaTeIbHOCTEN. beckoHeuHble
MoCJe0BaTENbHOCTU. ApudMeTHUecKass Iporpeccusi U ee cBoicTBa. ['eoMeTpuueckas mporpeccus.
@opmyna oO0mIero wjieHa W CYMMBI N TEPBBIX WICHOB apH(PMETHUYECKONM M T'e€OMETPHYECKOM
nporpeccuii. Cxopsiuascs reoMeTpuyecKas Iporpeccusi.

Pelenue TekcToBBIX 3a7a4

3anaun Ha ABMKEHHE, Pa0OTy U MOKYIIKU

AHan3 BO3MOXHBIX CUTYallUi B3AUMHOTO PACIIOJIOKEHNS O0BEKTOB IIPU UX JIBUKEHUU, COOTHOLLIEHUS
00bEMOB BBITIOTHSIEMBIX Pa0OT MPU COBMECTHOM padore.

CrarucTika u Teopus BEpOSTHOCTEN

Crnyuaiinbie cOOBITHS

CrnyualiHbple OIBITHI (IKCIEPUMEHTHI), 3JIEMEHTAapHbIE ClydaiiHble coObITUS (MCX0Jbl). BeposTHOCTH
aJIeMEHTapHbIX CcoObITHM. CoOObITUS B CIyYyalHBIX SKCIEpPUMEHTaX U OJaronpusTCTBYIOLIUE
3JIEMEHTapHble CcOObITHA. BeposTHOCTH ciaydalHbIX COOBITHH. ONBITBI C PaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMH COOBITHAMU. Kilaccuueckue BEpOSITHOCTHBIE OMBITBI C MCIIOJIb30BAaHHEM MOHET,
KyoukoB. [IpencraBinenue coObITHI ¢ moMoIIblo quarpamm Oitnepa. [IpoTuBononoxHbie cOObITHS,
obbenuHeHne u mepecedeHue cooObiTUi. [IpaBuno cioxenuss BepositHOCTei. CiydaliHBIA BBIOOP.
[IpencraBieHue skcrepuMeHTa B Buje JepeBa. HeszaBucumble coObITHSA. YMHOXEHUE BEPOSITHOCTEN
He3aBUCUMBIX coObiTuil. IlocienoBarenbHble He3aBHUCHMBIE HcIbITaHus. [IpencraBieHue o
HE3aBUCHUMBIX COOBITHUSIX B )KM3HHU.

DneMeHTbl KOMOMHATOPUKH

[TpaBuiO yMHOXEHHMS, IEpecTaHOBKH, (hakTopuan uncna. CoyeTaHuss U 4uciao coyeranuit. opmyna
yuciaa coderaHuil. TpeyrombHuk Ilackans. OnbITel ¢ OONBIIMM  YHCIOM PaBHOBO3MOXHBIX
AJIEMEHTApHBIX COOBITHI. BhlunciieHne BeposSTHOCTEH B OMbITaX ¢ MPUMEHEHHEM KOMOMHATOPHBIX
dbopmyn. Ucneitanus bepuymnu. Ycnmex u Heymgada. BeposiTHOCTH COOBITHH B CEpUM HWCIBITAaHHUI
bepnymn.

CrnyvaiiHble BETMYUHBI

3HAKOMCTBO €O CIy4YailHbIMU BEJIMYMHAMU Ha MPUMEPAX KOHEUHBIX JUCKPETHBIX CIIyYalHbIX BEIUYUH.
Pacnpenenenue BeposiTHOCcTEe. MaTeMarnueckoe oxxuganve. CBONCTBAa MAaTEMATHYECKOTO OKUTAHUS.

[TonsiTue o 3akoHe 60bIIMX uncen. M3amepenue BepositTHocTel. [IpumeHenne 3aKoHa OOTBITUX YnCes



B COIMOJIOTHH, CTPaxOBaHWM, B 3ApPaBOOXpPAHEHUH, oOecrieyeHHMH O€30MaCHOCTH HaCEJeHHUS B
Ype3BbIYAHBIX CUTYyalUIX.

OKpy’XKHOCTB, KpyT

OKpy’KHOCTb, KpyTI, UX JJIEMEHTBl M CBOWCTBA; LIEHTPAJIbHbIE W BNHCaHHbIE yribl. KacarenbHas u
CEeKylIllas K OKPY>KHOCTH, UX CBONCTBA. BrimcaHHbIe U ONMCAaHHBIE OKPYXHOCTHU JJIsI TPEYTOJIbHUKOB,
YEThIPEXYTOJbHUKOB, IPAaBUIIbHBIX MHOTOYTOJIbHUKOB.

['eomerpuueckue GUrypsl B IPOCTPAaHCTBE (0OBEMHBIE TEIa)

MHororpasHuk u ero 31eMeHTbl. Ha3BaHNS MHOTNOTPaHHHUKOB C Pa3HBIM IIOJIOKEHHEM U KOJIHMYECTBOM
rpaHeil. [lepBuuHble npeACTaBICHHUA O NHpamMKle, Mapajulelenunene, npusme, cgepe, mape,
LUJIUHAPE, KOHYCE, UX JIEMEHTaX U POCTEUIINX CBOMCTBAX.

OTtHoeHus

IToxoOue

[TponopunoHanbHbIe 0Tpe3kH, nogodue duryp. [Tono6Hsle TpeyronbHuky. [Ipuznaku nogoous.
BzauMHoe pacrionoxeHue npsMond U OKPYKHOCTH, JIBYX OKPYKHOCTEH.

[TonsiTne o TuUIOMIAAM TIOCKON (DUTYpHI U ee cBoicTBax. M3mepenue mnomaneit. EquHuie: usmepeHus
IUIOUIA/IH.

W3mepeHus v BBIYMCICHUS

Tpuronomerpudeckue (GYHKIMM TYNOro Yriia. BplUMCIEHHWE SJEMEHTOB TpPEYTrOJbHUKOB C
UCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIeHUH. dopmynsl IUIOmMaaM TPeyroibHUKA,
napanjesorpaMMa U €ro 4aCTHBIX BUJIOB, (POPMYJIbI ITMHBI OKPY>KHOCTH U ITolau Kpyra. CpaBHeHHE
U BpluMCIeHKe onanei. Teopema cunycos. Teopema KOCHHYCOB.

[IpeoOpazoBanus

[TonsitTue mnpeoOpazoBanud. IlpencraBineHne o MeTanpeIMETHOM TOHSATHH «IIPEOOpPa3OBAHUE).
[TonoGue.

HcTopus MmaTeMaTuku

3anaua Jleonapao I[Muzanckoro (dubonayun) o kponukax, ynciaa Gubonayuu. 3amaya 0 MaxMaTHON
nocke. CXoauMOCTh T€OMETPUYECKON MTPOTPECCUMU.

HcToku TeopruH BEPOSITHOCTEN: CTPAXOBOE J1€110, a3apTHbie Urpsl. 1. @epma, b.I1ackans, f. bepnyu,
A.H.Konmoropos.

I'eomeTrpus 1 nckyccTBo. I'eoMeTprudeckrne 3aKkOHOMEPHOCTH OKPYIKAOIIET0 MUPA.

ActpoHomus u reoMeTpust. UTo u kak y3Hanu AHakcarop, Dpatocen u Apucrapx o pazmepax JIyHsl,
3emnu u ConHua. Paccrosaus ot 3emnu 1o Jlynst u Connna. 3mepenue paccTossHua OT 3eMild 10
Mapca.

Pounb poccuiickux yueHsIx B pazputuu matematuku: JI. Ditnep. H.U. Jlob6auesckuii, I1.J1.Ye6bimes, C.

Koanesckas, A.H. Koamoropos.



Marematuka B pazsutun Poccun: Ilerp |, mkona MatemMaTH4eCKMX M HaBUTALIKUX HAyK, pa3BUTHE

poccutiickoro ¢ora, A.H. Kpsinos. Kocmudeckas mporpamma u M.B. Kenapi.



otBomutTca 850 yacos.

OCHOBHOTO 0011eT0 00pa3oBaHHs

cleayrmuM o0pazom

KasKI10il TeMbI

3. TemaTuueckoe NJIAHUPOBaAHME ¢ YKAa3aHUEM KOJIUIECTBA YaC0B, OTBOAUMBIX HA OCBOCHHUE

CornacHo mporpaMMe, Ha U3y4YeHHe MaTeMaTHKU Ha YPOBHE CpeJiHero o0uiero oopazoBaHus

B cooTrBerctBum ¢ yue6HbIM miianoM MBOY Illkonsr Ne 73 u3ydyeHue mMaTeMaTHKUd Ha YPOBHE

npenycMoTpero B oowseme 986 wacoB. Yacwl pacmpeneneHb

Knacc KonnuectBo wacoB KonnyuecTBO 9acoB B IoJ
B HEJIEIIO
5 Kjacc 5 gacos 170 gaos
6 Kjacc 5+1 yacos 204 yaca
7 Kjacc 5+1 yacos 204 gaca
8 kiacc 5+1 yacos 204 gaca
9 kjacc 5+1 yacos 204 yaca
Bcero 986
5 xmacce
Ne Hazpanue tem Bcero yacon B ToMm uucne nHa: KBC
KO/ 3JEMEHTa
YpPOKH KOHTPOJIbHBIE | COACPKAHUA
paboTsl
1 Harypanbabie uncina wu 15 15 0 111
HIKAJIbI
2 CrnoxeHre W BBIYUTAHHUE 21 20 1 1.1.2,1.3.6,21.1
HATYpaJIbHBIX YUCEI
3 VYMHOXEHUE U JeIeHUE 27 27 0 1.1.2,1.3.6
HATYPaJIbHBIX YUCEIT
4 ITnomanu 1 00bLEMBI 12 12 1 1.5.1.
5 OOBIKHOBEHHBIE APOOH 23 23 0 1.2.1.
6 JecsaTuaabie apoou. 13 13 0 1.2.4-1.25,15.7
CrnoxeHre W BBIYUTAHHE
JECSITHYHBIX APOOEH.
7 YMHOXKEHUE U JEeICHHUE 26 25 1 1.2.5.
JECATHUYHBIX Apo0eii
8 WUHuCcTpyMEeHTHI AJist 17 17 0 1.2.4-1.2.5,1.5.4,
BBIUMCIIEHHH K 8.1.1.
WU3MEPEHUI
9 MHoxecTBa 6 6 0 8.1.1
10 | IToBTropenue 10 9 1
6 kacc
Ne HazBanmne tem Bcero gacos B Tom umncne Ha: KOBC
KO/ JJIEMEHTA
YPOKH KOHTPOJIbHEIE | COACPKAHMU
paboTbI
1 JlenuMocTh uncen 24 24 0 1.1.4-1.1.6.




2 CrnoxxeHrue M BBIYMTAHHUC 26 25 1 1.2.2.
apobeii ¢ pa3HbIMH
3HAMEHATEIISIMU
3 VMHOXKEHNE U JeJICHUE 38 37 1 1.2.2.
OOBIKHOBEHHBIX JIPOOEit
4 OTHOLICHHS U 23 23 0 15.5-1.5.6.
IPOIOPIIUHU
5 [TonoxkuTeabHbBIC U 16 16 0 1.3.1-1.3.2.
OTpHUIIATEILHBIC YK CIIA
6 Cl10)KeHHE ¥ BEIYUTAHUE 14 13 1 1.3.4.
MMOJI0KUTCIBHBIX U
OTPUIIATEIBLHBIX YUCEI
7 VYMHOKEHUE U ICICHHUE 15 15 0 1.3.4.
ITOJI0KUTEIBHBIX M
OTPUIATEIILHBIX YHCEII
8 Pemenue ypaBHeHuit 17 17 0 3.1.1.
9 Koopaunate! Ha 16 16 0 6.1.
IJIOCKOCTH
10 | [loBTOpeHHme 15 14 1
7 Kjacc
Ne HasBanue tem Bcero uacoB B ToM umcne Ha: KBC
KOJI 3JIEMEHTa
YPOKH KOHTpPOJIbHEIE | COACPXKAHMA
paboThI
1 Bripaxenusi, ToxxaecTsa, 26 26 0 1.3.4,3.1.1-3.1.2
ypaBHEHHUS.
2 DOyHKIIUH 14 13 1 5.1.1-5.1.5.
3 CreneHns ¢ HaTypaJIbHBIM 15 14 1 1.3.5-1.3.6.
IMOKa3aTeJIeM.
4 MHoro4J1eHbI 22 22 0 2.3.1,2.3.3.
5 DopMyIbl 23 23 0 2.3.2.
COKpAIIEHHOTO
YMHOKEHUS
CucreMbl TMHEHHBIX 17 16 1 3.1.6-3.1.9.
6 ypaBHEHHH
7 IToBTOpEHME Kypca 19 19 0
anreOpsl
8 OCHOBHBIE CBOMCTBA 16 16 0 7.1.1.
MPOCTEUIIINX
reoMeTpUYecKux Guryp
9 CMexHbIC U 8 8 0 7.1.2.
BEePTHKAIBHBIC YTIIBI
10 | Ilpu3Haku paBeHCTBa 14 14 0 7.2.4.
TPEYTOJHLHUKOB
11 | Cymma yrioB 12 11 1 7.2.6.
TPEYroJbHUKA
12 | I'eomerpuueckue 13 13 0 7.4.2-7.4.6.
MTOCTPOCHHUS
13 | UtoroBoe noBTOpeHue 5 5 0
Kypca TeOMeTpuH




8 kitacc

Ne HasBanue tem Bcero yacos B Ttom uucne Ha: K3C
KO/ 3JIeMEHTa
YPOKH KOHTPOJIbHBIE | COACPKAHUA
paboThI
1 PanmonansHbIe 1podu 30 29 1 2.4.1-2.4.3.
2 KBaspaTHble KOpHU 25 25 0 1.4.1-14.6.
3 KBagparHpie ypaBHEHUS 30 29 1 3.1.3.
4 HepaBeHnctpa 24 24 0 3.2.1-3.24
5 CreneHb c LIEABIM 13 12 1 1.3.5-1.3.6,
MoKazarejaeM. DJIEMEHTHI 8.1.1-8.1.2.
CTAaTHCTHUKH.
6 IToBTOpEeHUE Kypca 14 14 0
anreopsl
7 YeThIpeXyroJbHUKN 19 19 0 7.3.1-7.3.3.
8 Teopema [Tudaropa 14 13 1 7.2.3.
9 JlexapTOBbI KOOPIMHATHI 11 11 0 6.2.1-6.2.7.
Ha IJIOCKOCTH
10 | JIBmkeHwue 9 9 0 7.6.1.
11 | BekTopsl 9 9 0 7.6.1-7.6.7.
12 | UTtoroBoe  mOBTOpEHHE 6 6 0
Kypca reoOMeTpUu
9 kyacc
No Haszsanue tem Bcero yacos B Tom uncne nHa: K3C
KOJT JJIEMEHTa
YPOKH KOHTpPOJIbHBIE | COACPKAHUA
paboTsl
1 KBanpatuunas ¢pyHKIus 29 28 1 5.1.7.
2 YpaBHeHU U 21 21 0 3.1.4-3.1.5.
HEpaBEHCTBA C OJHOM
[IEPEMEHHOM.
3 VYpaBHeHust u 24 24 0 3.1.6.
HEpPaBeHCTBA C JABYMS
TIEPEMEHHBIMH.
4 Apudpmernueckast u 17 16 1 4.2.1-4.2.4.
reoMeTpuyecKas
pPOTpeccuu
5 DNeMEHThI 17 16 1 8.2-8.3.
KOMOMHATOPUKHU "
TEOPUHU BEPOSTHOCTEH.
6 [ToBTOpeHue Kypca 28 28 0 1-6,8
anreOpbl
7 [Togobue duryp 14 14 0 7.2.9.
8 Penienue TpeyroabHUKOB 9 8 1 7.2.10-7.2.11.
9 MHOTOyTOJBEHUKHI 15 15 0 7.3.4-7.3.5.
10 | [Tnomamu duryp 17 17 0 7.5.4-7.5.8.
11 | DneMeHTsI 13 13 0
crepeomerpun. Mtorosoe




MOBTOPEHHUE Kypca
TUTAHUMETPUHI




