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1. IInanupyembl pe3yJIbTaThl OCBOCHUSI Y4eOHOr0 nmpeaMeTa «Ajuredpa»

[Iporpamma obecrieunBaeT JOCTIKEHHE 00YyJAIOIUMUCS CIEAYIOIUX JIUYHOCTHBIX,
MeTanpeIMETHBIX U TPEJAMETHBIX PE3YyIIbTAaTOB.
1. JInyHOCTHBIE pe3yabTaThI

1. ToTOBHOCTh U CHOCOOHOCTh OOYYAIOIIMXCS K CAaMOPA3BUTHIO M CaMOOOpa30BaHHUIO Ha
OCHOBE MOTHBAIlMM K OOY4YEHHI0 M IO3HAHWIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TIOCTPOCHHIO IalbHEWIEH WHAMBHIyaJbHOW TpaeKTOpUH oOpa3oBaHus Ha 0asze
OPUEHTUPOBKHU B MHpe Mpodeccrii 1 mpoecCHOHATBHBIX TPEANOYTEHUH, C YIETOM YCTOMYMBBIX
M03HABATEIbHBIX HHTEPECOB.

2. CdhopMUpOBaHHOCTb OTBETCTBEHHOTO OTHOUICHHS K YUYCHHIO; YBAKUTEIHHOTO
OTHOIIEHHS K TPYy, HAIMYHE OTBITA yIaCTHS B COIIMATILHO 3HAYUMOM TpPY/IE.

3. ChopMHUpPOBaHHOCTD IIETIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Da3BUTHsI HAyKd U OOIIECTBEHHON TPAKTHKH, YYUTHIBAIOIIETO COIHMAJIBHOE,
KYJIbTYpPHOE€, MHOTOOOpa3re COBPEMEHHOTO MUpA.

4. Oco3HaHHOE, YBaXHUTEIbHOE U JA00pOKENaTeIbHOE OTHOLIEHHE K JAPYroMy 4eJOBEKY,
€ro MHEHHUIO, MUPOBO33PEHHUI0, KYJIbTYpE, S3bIKY, Bepe, I'paxJdaHCKON MO3UIUU. [ 0OTOBHOCTH U
CMOCOOHOCTh BECTH IHAIIOT C JPYTUMH JIIOJbMH M JIOCTUTaTh B HEM B3aWMOTIOHUMAaHHS
(unentudukanus cebds Kak  MOJHOMNPABHOTO CyObeKTa  OOILIeHus, TOTOBHOCTh K
KOHCTPYMPOBaHHIO 00pa3a MmapTHepa MO AMAJIOry, TOTOBHOCTh K KOHCTpYHMpOBaHHIO oOpa3za
JOMYCTUMBIX CHOCOOOB JHaiora, TOTOBHOCTh K KOHCTPYMPOBAHMIO Ipoliecca Jauajnora Kak
KOHBEHLIMOHUPOBAHUS HHTEPECOB, MPOLEAYp, TOTOBHOCTbH M CHOCOOHOCTH K BEJIEHHUIO
TIEPErOBOPOB).

5. OCBOEHHOCTh COIMAJIBHBIX HOPM, MPABHJI TOBEICHUs, pojied W (HOpPM COIMATBHON
’KHM3HU B IPyIIax U cooOIIecTBax.

2. MertanpeaMeTHbIe pe3y/abTaThl
MertanpeaMeTHble pe3yJbTaThl BKJIIOYAIOT OCBOECHHBIE OOYYAIOLUIUMHCS MEXKIIPEIMETHBIE
IOHATUS M  yHUBEpcalbHble yueOHble JecTBUA  (peryiasTHBHbIC, IO3HAaBaTEJbHBIE,
KOMMYHHUKaTUBHBIE).
PeryasituBubie YV ]|
1. YMeHune caMoCTOSATENbHO ONpPeeIATh e 00ydeHus, CTaBUTh U (JOPMYJINPOBATh HOBbIE
3aJaud B ydeOe M II03HABATENBbHOM [EATEeNbHOCTH, Pa3BUBATh MOTUBBI M HMHTEPECHI CBOEH
MMO3HABATENBHOM JIeATeTbHOCTH. OOYyJarOIINIICS CMOXKET:
® AHANM3MPOBaTh CYILECTBYIOIIME W  IUIAHUPOBaTh Oyaymue  oOpa3oBaTesbHbIE
pe3yibTaThl;
® UAEHTU(PHIHUPOBATH COOCTBEHHBIE MPOOIIEMBI U OIIPEIEIATH IIaBHYIO ITpodIieMy;
® BBIIBUraTh BEPCUM pelIeHHs MpoOiaeMbl, (HOpMyIMpOBaTh THIOTE3bl, NPEABOCXUIIATH
KOHEUHBIH pe3yJIbTart;
® CTaBUThH LI€Jb JAEATEIBHOCTH HAa OCHOBE OINpPENENEHHOM MpoOIeMbl M CYIIECTBYIOLIUX
BO3MOKHOCTEH;
e (opMynupoBaTh yuyeOHBIE 3aJaud Kak IIard JOCTWXKEHHsI IIOCTAaBJICHHOM Lenu
JeATeIbHOCTH;
e 00OCHOBBIBATH 1I€JIEBBIE OPUEHTHUPBI U PUOPHUTETHI CCHIJIKAMH HA IEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHYECKYIO MTOCJIE0BATEIBHOCTD IIAr0OB.
2.YMeHHE CaMOCTOSITEJIbHO IUIAHUPOBATH IYTH JOCTIDKEHHUsS Leled, B TOM 4HCIe
aJIbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PEIIeHUs! Y4eOHBIX U
MO3HaBaTeNbHBIX 331a4. O0yJaronuiics CMOXKeET:
e ompeaensaTh He0OXOAUMBbIE JEHCTBHE(sS) B COOTBETCTBUU C y4eOHOM M MO3HABATEIbHOM
3aaueil U COCTaBIATh AITOPUTM UX BBIIIOJHEHHUS;
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00OCHOBBIBaTh M OCYLIECTBISATH BBIOOp Hambosee 3(h(HEeKTUBHBIX CIIOCOOOB pELICHUS
y4eOHBIX ¥ MMO3HABATEIbHBIX 33]1a4;

OTIpEeNeNATH/HaX0AUTh, B TOM 4YHUCIE W3 NPEAJTOKEHHBIX BapUAHTOB, YCIOBHUSA IS
BBITIOJTHEHUS YUeOHOM U 1MO3HABATEIBHOM 3a/1a4u;

BBICTpaMBaTh >KM3HEHHBIC IUIAHBI HA KPATKOCPOYHOE Oyayimiee (3asBISATH LEJIEBbIC
OpUEHTHUPBI, CTaBUTh AaJCKBAaTHBIE UM 3aJaud W Ipelylaratb JEHCTBHS, YKa3blBas M
000CHOBBIBas JIOTHYECKYIO ITOCIIEA0BATEIILHOCTD IIATr0B);

BBIOMPATh M3 MPEJIOKEHHBIX BApUAHTOB U CAMOCTOSITENIFHO MCKATh CPENCTBA/PECYpPCHI
IUTSL PELICHUs 3a1a49H/ TOCTHKECHUS 1IeITH;

COCTaBJIATh IUIAH  PEHICHUS MpoOJeMBbl  (BBIMOJHEHHS TPOEKTa, IPOBEIACHUS
HCCTIeIOBaHUA);

OTIpENIENATh MOTEHIMAIbHBIE 3aTPyIHEHUS MPH PEIIeHHH Y4eOHOH M TOo3HaBaTEIbHOMN
3aJauu ¥ HaXOJAUTh CPEJICTBA JIJISl KX YCTPAHECHUS;

OTIMCBHIBATH CBOM OTIBIT, OPOPMIISISt €TO JUIS Mepeaadu APYrHM JIFOSIM B BHJIE TEXHOJIOTHU
peleHus MPaKTHYECKUX 3a1a4 OMPeesIEHHOTO Kilacca;

IUTAHUPOBaTh M KOPPEKTHPOBAaTh  CBOIO  HWHAWBUAYyaJIbHYIO  00pa30BaTeNbHYIO
TPaeKTOPHIO.

. YMEHHE COOTHOCHTHb CBOW JEHCTBHS C IUIAHUPYEMBIMH PE3YJITATAMH, OCYIIECTBIIATH

KOHTPOJIb CBOEH NeATENBHOCTH B MpOLECCe AOCTHKEHUS pe3yabTaTa, ONpEeAesTh CHOCOObI
NEeUCTBUM B paMKax MpeAsioKeHHBIX YCIOBUN M TpeOOBaHMI, KOPPEKTUPOBATH CBOU JIEUCTBUS B
COOTBETCTBUU C U3MEHSIIOMIEHCS cuTyanueit. OO0yJaromuiicss CMOXKET:

OIIPENENATh COBMECTHO C IIEJaroroM M CBEPCTHUKAMHU KPUTEPUU IUIAHUPYEMBIX
Pe3yNbTaTOB U KPUTEPUH OLIEHKU CBOEH yueOHOMU AESITeIbHOCTH;

CUCTEeMAaTHU3UPOBaTh (B TOM 4YHCIIE BHIOMpPATh NPUOPUTETHBIE) KPUTEPUH IIIAHHUPYEMBIX
PE3yNbTaTOB U OLIEHKU CBOECH EATENbHOCTH;

oTOMpaTh HWHCTPYMEHTHI JJIsi OILICHUBAHUS CBOEH JI€ATENIbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOSH JCATEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHIM U TPEOOBaHUIA;
OIICHUBATh CBOIO JIEATEIBHOCTh, APTYMEHTUPYS MPUUUHBI TOCTHXKEHUS WM OTCYTCTBUS
IUTAHUPYEMOTO Pe3yibTaTa;

HaXxOJUTh JOCTaTOYHBbIE CPEACTBAa JUIsl  BBINOJIHEHUS Y4eOHBIX JEUCTBHA B
W3MEHSIIOIIeHCS CUTYalluu U/WIK MIPU OTCYTCTBUU IUITAHUPYEMOTO pe3yJbTaTa;

paboTasi Mo cBOEMy IIaHY, BHOCUTh KOPPEKTUBHI B TEKYIIYIO JESTEIbHOCTh Ha OCHOBE
aHaJlu3a W3MEHEHUH CHUTyalluu Ui TOJY4YEeHUs 3allJIaHUPOBAHHBIX XapaKTEPUCTUK
MIPOJIyKTa/pe3ynbTaTa;

yCTaHABIUBAaTh CBS3b MEXJy TOJYyYECHHBIMU XapaKTepUCTHUKAMU MPOAYKTa U
XapaKTepUCTHUKaMHU TMpollecca JACSITeIbHOCTH U 10 3aBEPIICHUU JIEATEIbHOCTHU
npeajaraT W3MEHEHHE XapaKTEepPHUCTUK TMpolecca s MOJyYeHHUs YIYUIICHHBIX
XapaKTEePUCTHUK MPOIYKTa;

CBEpSTh CBOM JEHCTBUS C LENbI0 W, NpPU HEOOXOTUMOCTH, HCIPABIATH OIIUOKU
CaMOCTOSITENBHO.

4. YMenue OLCHMBATh MPaBUJIIBHOCTL  BbIIIOJIHCHUSA yqe6H0171 3agaydu, COOCTBEHHBIE
BO3MOKHOCTH €€ PCIICHMUA. O6yqa}0m1/11710>1 CMOXCT:

OTIpeNieNATh KPUTEPUU PABUIBHOCTH (KOPPEKTHOCTH) BHIMIOIHEHUS YUeOHOH 3a/1auH;
aHaJIM3UPOBaTh U 0OOCHOBBIBATh IPUMEHEHNE COOTBETCTBYIOLIETO MHCTPYMEHTAPHS IS
BBITIOJTHEHUS YUeOHOH 3a/1auH;

cBOOOJTHO T0JIb30BAThCs BBIPAOOTAHHBIMHM KPUTEPUSMHU OLIEHKU U CaMOOLIEHKH, UCXOJS
U3 LU ¥ UMEIOIINXCS CPEICTB, pa3inyas pe3ynbTaT U criocoObl IeHCTBUM;

OLICHUBATh MPOJIYKT CBOEH JEATEIbHOCTH 10 3aJaHHBIM W/WIM CaMOCTOSITEIHLHO
OTIPEJEIIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIBIO ACATEIbHOCTH;

00OCHOBBIBATh JIOCTHKUMOCTD LI€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKH CBOHUX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;



¢GuKCHUpoBaTh M  AHAIM3UPOBATH JWHAMHUKY COOCTBEHHBIX  0O0pa3oBaTEIbHBIX
pE3yJIbTaTOB.

5. Bianenne ocHOBaMu CaMOKOHTPOJISL, CAMOOIEHKHU, IPUHATHS PEIICHUI U OCYIIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOU 1 mo3HaBaTeIbHONH. OOyJarONUIACs CMOXKET:

HaOII0AaTh W aHAJTU3UPOBATh COOCTBEHHYIO Y4E€OHYIO U NTO3HABATEIbHYIO AEATEIBHOCTD
U JESTEIBbHOCTD JIPYTrUX 00y4arommxcs B IPOLIECCe B3aUMOIIPOBEPKH;

COOTHOCHUTH peajibHbl€ U IUIAHUPYEMBIE PE3yIbTaThl MHANBUYaIbHOU 00pa30oBaTeIbHOM
NESITEIbHOCTH U JIENIaTh BBIBOJBL;

[IPUHUMATh pElIeHUE B y4eOHOM CUTyallud U HECTH 3@ HETO OTBETCTBEHHOCTH;
CaMOCTOSITEJIBHO OIpPEAENATh IMPUYMHBI CBOErO YyclexXa WIM Heyclexa M HaXOJAWUTh
CHOCOOBI BBIX0/1a U3 CUTYallUU HEYCIeXa;

PETPOCHEKTUBHO OIpPENeNsTh, KaKue NEHCTBHUS MO pELIEHUI0 y4yeOHOM 3alauu WU
napaMeTpsl 3THX JEHCTBUN MPUBEIM K MOJYYEHHIO MMEIOIIErocs MpOoAyKTa y4eOHOM
NeSITeNIbHOCTH;

JEMOHCTPUPOBATh MPUEMBl PETYISANUU MCUXO(PU3NOIOTHUECKUX/ SMOIMOHAIBHBIX
COCTOSIHUHM NIl JOCTHXKEHUA H(PQeKTa YCIOKOeHUs (yCTpaHEHHs SMOLMOHAIBLHOM
HanpsLKEHHOCTH), 3¢¢ekTa BOCCTaHOBIIEHUS (ocinabiaeHusl MPOSBIECHUN YTOMIICHHUS),
s¢dekTa akTHBU3AIUH (ITOBBILICHUS ICUXO(PHU3UOTIOTHIECKON PEAKTUBHOCTH).

ITo3naBarenbHbie YV /|

1. VYmenue ompenensiTe MOHSATHSA, CO3/IaBaTh OO0OOIIEHHUs, yCTaHABIMBATH AHAJIOTHH,
KJIacCU(PHUITMPOBATh, CAMOCTOSITEIPHO BHIOMPATh OCHOBAHUSA W KPUTEPHUH JUTSI KIaCCU(PUKAIINH,
YCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTh JIOTHYECKOE PaCCYXKJICHHUE,
YMO3aKJIIOYeHHUE (MHIYKTUBHOE, EAYKTUBHOE, TI0 aHAJIOTHHN) U JIeJaTh BBIBOIBL. OOydaronuiics
CMOJXKET:

MoI0MpaTh CIIOBA, COMOYMHEHHBIE KITFOYEBOMY CIIOBY, OMPEICISIONINE €r0 MPU3HAKA U
CBOIICTBA;

BBICTpaMBaTh JIOTUYECKYIO IEMOYKY, COCTOSIIYI0 W3 KJIIOYEBOTO CJOBa W
COTIOTYMHEHHBIX EMY CJIOB;

BBIJICIISATH OOIIUI MPU3HAK JBYX HIJIM HECKOJBKUX MPEJAMETOB HIIU SBJICHUN U OOBSICHSTH
UX CXOJICTBO;

O00BEIUHATD MPEIMETHI U SIBJICHUS B TPYIIIBI IO ONPE/ICIICHHBIM ITPU3HAKaM, CPaBHUBATh,
KkiaccuuIpoBaTh U 00001aTh (DAKTHI U SBJICHHUSI,

BBIJICIISITD SIBJICHUE U3 OOIIEro psiaa APYrux sBICHUH;

OTIpeNeNiaTh 00CTOSATEIBCTBA, KOTOPBIE MPEANISCTBOBAINA BOSHUKHOBEHUIO CBSI3U MEXKIY
SIBIICHUSIMH, W3 OTHUX OOCTOSITEJBCTB BBIICIATh OIPEACISIONINE, CIIOCOOHBIC OBITh
MPUYUHOMN TAHHOTO SIBJICHUS, BBISBIIATH IIPUYMHBI U CIIC/ICTBUS SBJICHUIA,

CTPOMTH PACCYXJICHUE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBIICHUH K OOIIIMM 3aKOHOMEPHOCTSIM;

CTPOMTH PACCYXKJCHHE Ha OCHOBE CPABHEHHUS MPEAMETOB M SBJICHUMN, BBIACISSA IIPU 3TOM
oOIIHe NPU3HAKY;

W3Narath MOJyYEHHYIO WH(GOpPMAIMIO, WHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi
3a/1a4u;

CaMOCTOSITENIbHO YKa3bIBaTh Ha WH(OPMALIMIO, HY>KJAIOIIYIOCS B MPOBEPKE, MpeaIarath
Y IPUMEHATH CIIOCO0 MPOBEPKH TOCTOBEPHOCTH MH(OpMAIINH;

BepOATN30BaTh YMOIIMOHAIILHOE BIIEUaTIIEHNE, OKa3aHHOE Ha HETO UCTOUYHUKOM;
OOBSCHATH SIBJICHUS, TMPOILIECCHI, CBS3M M OTHOIICHMS, BBISBIIEMbIE B XOJ€
MO3HABATEIBbHOW M HCCIEI0BATEIbCKOW IESITeNbHOCTH (TIPUBOIUTH OOBSICHEHUE C
M3MEHeHHeM (QOpMBl TPEACTaBICHUS; OOBSCHATH, JACTATM3UPYS WIH 0000IIas;
OOBSCHSATH C 33JaHHOM TOUKH 3PSHHUS);



BBIABJIATH U HA3bIBATH IPUYHUHBI CO6BITI/ISI, SIBJICHUSA, B TOM 4YHCJIC BO3MOXKHbBIC / Hanboee
BCPOATHBIC IPUYHUHBI, BO3MOKHBIC IMOCJICACTBUA SaﬂaHHOfI MNPUYIUHEBI, CaAMOCTOATCIIBHO
OCYIICCTBJIAA HpI/I‘II/IHHO-CHeI[CTBeHHBIf/i aHaJInu3,

ACJIaTh BBIBOJ Ha OCHOBC KPHUTHYCCKOI'O aHAJIM3a Pa3HbIX TOYCK 3pCHUA, TOATBCPXKIAATH
BbIBO/J COOCTBEHHOM aprMCHTaHI/Ieﬁ HJIN CaMOCTOATCIIbHO ITOJTYUYCHHBIMU JaHHBIMHU.

2.YMeHue co3llaBaTh, IPUMEHSITh U MPEOOPa30BBIBATH 3HAKU M CUMBOJIBI, MOJICTTH U CXEMBI
JUIS pellieHns] y4eOHbIX U NT03HABATENbHbIX 3a/1a4. O0yJaronuiicss CMOXeT:

0003HaYaTh CHMBOJIOM U 3HAKOM TPEAMET W/HUIIH SBJICHHE;

OTIPENIENATh JIOTUYECKHE CBSI3M MEXAY IpeaIMeTaMu H/WiaM SBICHHSIMH, 0003HAYaTh
JTAHHBIE JIOTHYECKHE CBSA3H C TIOMOMIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0OCTPAKTHBIN MM pealibHBIN 00pa3 mpeaMeTa 1/ UiTi SBIICHUS;

CTPOUTH MOJIEJIH/CXeMY Ha OCHOBE YCIIOBUH 3aJja4M H/WJIH CTI0C00a €€ peIIeHHS;
co3/1aBaTh BepOaJbHBIC, BEIICCTBEHHBbIE M WH(POPMALMOHHBIE MOJICNN C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA VIS OMpEesICHHs CIioco0a penIeHus 3a1auu B
COOTBETCTBUHU C CUTYallUEH;

peoOpa3oBhIBaTh MOJETH C IENBI0 BBISBICHUS OOIIMX 3aKOHOB, OTIPEACISIONINX
JAHHYIO TIPEIMETHYIO 00J1acTh;

MEePEBOIUTH CIOKHYIO TI0 COCTaBy (MHOTOACTIEKTHYIO) MH(pOpManuio U3 rpadudeckoro
Wi GOPMaIM30BaHHOTO (CHMBOJIBHOTO) MPECTABIEHUS B TEKCTOBOE, U HA00O0POT;
CTPOUTH CXEMY, AITOPUTM JCHCTBHSI, UCIPABJIATH WM BOCCTAaHABIMBATH HEHU3BECTHBIN
paHee aJropuTM Ha OCHOBE MMEIOIIETOCs 3HAHUS 00 00BEKTE, K KOTOPOMY MPHUMEHSIETCSI
QIITOPUTM;

CTPOUTH JI0KA3aTENbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTIO;
aHATM3UPOBATH/pe(dIEKCUPOBATh OMBIT Pa3pabOTKHM W peaau3alui yueOHOTO MPOEKTa,
UCCeNoBaHUsl  (TEOPETHYECKOro, SMIIMPUYECKOT0) Ha OCHOBE  MPEJIOKEHHOM
MpoOJeMHON CHUTyalluH, MOCTABIEHHOM WENM W/WIM 33JaHHBIX KPUTEPUEB OILICHKU
MPOAYKTa/pe3yibTaTa.

3.CmpiciioBoe uteHue. OOyJaroIIMiics CMOXKET:

HaxoOIUTh B TeKCcTe TpeOyeMyro HH(pOpMaIUio (B COOTBETCTBHU C IEISIMH CBOCH
JESITEITLHOCTH);
YCTaHABJIUBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, IIPOIICCCOB.

KommynukaruBubie Y'Y /]

1.YMmeHnue opraHu3oBbIBaTh y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEIEeM M CBEPCTHUKAMM; pabOTaTh MHAUBHUIYAJILHO U B TPYIIIE: HAXOUTH OOIIee pelieHre u
paspemiath KOH(MINKTHI HA OCHOBE COTJIACOBAHUS MO3UIIUI U yuyeTa HHTEpECcOB; GOPMYyIUPOBATH,
apryMEeHTHPOBATh U OTCTaWBaTh CBOE MHEHHE. OOyUYaIOUTUIICS CMOXKET:

OTIPEJIeNIATh BO3MOXKHBIE POJIM B COBMECTHOMN JAEATEIbHOCTH;

UTpaTh ONPEAETCHHYIO POJIb B COBMECTHOM I€ATEIbHOCTH;

MIPUHUMATh TO3UIHI0 coOeceHNKa, TOHUMAsl TIO3UIINIO IPYrOro, pa3Iudarh B €ro peyu:
MHEHUE (TOYKY 3pEHHsI), JAOKa3aTeNbCTBO (apryMeHThI), (DaKThl; TUIOTE3bl, AKCHOMBI,
TEOPUH;

OTIpeIeNIATh CBOM JEHCTBHS W JACWCTBUS MapTHEpPA, KOTOpbIE CIOCOOCTBOBAIU WM
MPETSITCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIHH;

CTpOUTH TO3UTHUBHBIE OTHOIIEHUS B TMpollecce y4eOHOW © TO3HaBaTENbHOU
JEeSTENbHOCTH;

KOPPEKTHO U apryMEHTHPOBAHHO OTCTAaMBaTh CBOIO TOUKY 3pPEHUS, B JUCKYCCHUH YMETh
BBIJIBUTATh KOHTPApPryMEHTHI, MepedpazupoBaTh CBOIO MBICIH (BJIaJCHHE MEXaHHU3MOM
9KBHUBAJICHTHBIX 3aMEH);

KPUTUYECKH OTHOCHTHCSI K COOCTBEHHOMY MHEHHWIO, C JOCTOMHCTBOM MpPH3HABATh
OIIMOOYHOCTH CBOEr0 MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

npeaaraTe aTbTePHATHBHOE PEIICHUE B KOH(PIUKTHON CUTYaIIUU;



BBIJICJIATH OOIIYIO TOUKY 3PEHUS B IUCKYCCHUU;

JIOTOBApUBATBCA O TMpaBWJaxX M BOIpocax s OOCYXKIEHHS B COOTBETCTBHUH C
IIOCTaBJICHHOM Iepe]l IPYNIION 3a1a4eH;

OpPraHW30BBIBATH Yy4eOHOE B3aWMOJICHCTBHE B Trpymne (OMpenensTh OOIIMe e,
pacrpenensiTs poid, J0TOBApUBATHCS APYT C IPYTOM U T. 11.);

YCTPaHATh B paMKax JWAJIOTa pa3pblBBl B KOMMYHHKAIMH, OOYCIOBJICHHBIC
HEMIOHUMaHHUEM/HETPUSATHEM CO CTOPOHBI cOOECETHUKA 3a1a49H, (DOPMBI UITH COICPIKAHHS
JMasora.

2.YMeHUE OCO3HAaHHO WCIIOJIb30BaTh PEUEBHIC CPEICTBA B COOTBETCTBUHM C 3ajadcit
KOMMYHUKAIIUU JJI BBIPAXKEHUSI CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEH ISl TUIAHUPOBAHUS U
pPEryJIsSIiu CBOEWU AEATEIbHOCTH; BIIAJICHHE YCTHOW M MHCBMEHHOW PEYbI0, MOHOJOTMYECKOMN
KOHTEKCTHOM peubto. O0yyaromuiicss CMOXKET:

OTpENeNATh 3ajjayy KOMMYHHUKAallMM U B COOTBETCTBHM C HEHl OTOMpaTh peueBble
CpEICTBA;

oTOMpaTh M KCIIOJIb30BATh PEYEBHIE CPEJACTBA B IPOLECCE KOMMYHHUKALMU C APYTUMU
JIIOJIbMH (JTMAJIOT B TIape, B MAJIOW TPyIIE U T. [1.);

MPEJICTaBIsATh B YCTHOM WM NMHUCbMEHHOM (opMe pa3BepHYTHIM IJIaH COOCTBEHHOM
NeSITeNIbHOCTH;

coOMoIaTh HOPMBI MYyOJWYHOW pedH, pErjJaMeHT B MOHOJIOT€ U JTUCKYCCHU B
COOTBETCTBMU C KOMMYHUKATUBHOM 3aa4eil;

BBICKa3bIBaTh U 00OOCHOBBIBATH MHEHHE (CYXICHHE) M 3alpaliiBaTh MHCHHUE TTapTHEPA B
pamKax Juanora;

MIPUHUMATD PEIIeHUE B XOJ€ JUAJIOTa U COJIACOBBIBATH €r0 C COOECETHUKOM;

CO3/1aBaTh MMCbMEHHBIE «KIIUIINPOBAHHBIE» U OPUTHHAIBHBIE TEKCTHI C UCHOJIb30BaHUEM
HEO0OXOIMMBIX PEUEBBIX CPECTB;

WCIIOJIb30BaTh BEpOAIbHBIC CPEACTBa (CpeACTBa JIOTMUECKOW CBSI3W) IS BBIICIICHUS
CMBICIIOBBIX OJIOKOB CBOET0 BBICTYIIJICHUS;

WCIIOJIb30BAThH HeBepOanbHbIe cpencrea WIN HarJis,IHbIe MaTepuabl,
MOATOTOBJICHHBIE/OTOOpAHHBIE MOJI PYKOBOJACTBOM YUHUTEIIS;

JIeJIaTh OLICHOYHBIN BBIBOJI O JOCTHKEHUHU L€ KOMMYHHKAILMH HETIOCPEACTBEHHO TIOCIIE
3aBepUICHUS] KOMMYHHUKATUBHOTO KOHTaKTa U 000CHOBBIBATH €T0.

3.QopMHUpOBaHKE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJB30BaHUs UH()OPMALIMOHHO-
KOMMYHHUKAIMOHHBIX TexHoJorui (nanee — UKT). OOyuaromuiicss CMOXKET:

[IeJICHANTPaBJICHHO HMCKaTh M HMCIOJIb30BaTh MH(POPMAIIMOHHBIE PECypChl, HEOOXOIUMBbIC
JUIS pellieHus y4eOHbIX U MPAKTHUECKUX 3a7a4 ¢ moMolnbio cpeacts MKT;

BBIOMpATh, CTPOUTh M HCIOJB30BaTh aJCKBATHYI0 HH(DOPMAIIMOHHYIO MOJENb JUIS
nepeaadyd CBOMX MBICICH CpPEICTBAMHM CCTECTBEHHBIX M (POpPMajIbHBIX S3BIKOB B
COOTBETCTBUU C YCIOBUSMU KOMMYHUKALIUU;

BBIJICIATh MH(MOPMAIIMOHHBIN acCIeKT 3a/aud, ONEpPUPOBAaTh JAHHBIMH, HCIIOJIH30BATh
MO/IENTb PEIICHUS 3a/1a4u;

WCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUM (BKJIIOYAs BBHIOOp aJEeKBaTHBIX 3ajJaye
WHCTPYMEHTAIBHBIX MPOTPaMMHO-ANIMAPATHBIX CPEJICTB W CEPBHCOB) ISl PEUICHUS
MH(OPMALIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX y4EOHBIX 3a7lad, B TOM YHCIIE: BBIYHCIICHUE,
JOKIJIaJ0B, pedepaToB, CO3IaHUE MPE3SHTALUN U JIp.;

WCIO0JIb30BaTh HH(OPMAIIMIO C YIETOM dTHUECKUX U MPABOBBIX HOPM;

co3faBaTh HMH(OPMAIMOHHBIE PECypChl Pa3HOTO THMA M M PasHBIX ayJUTOPH,
cobmroaath nHGOPMAIIMOHHYIO TUTHEHY U MIpaBuiia HH()OPMAIIMOHHON O€30MacCHOCTH;



3. IIpeameTHbIe pe3yabTAThI

7 KJACC

OOyyaromuiicss Hay4YuTCs:

Yucaa

OnepupoBath Ha 0a30BOM YpPOBHE MOHATHSIMH: HATYpAIbHOE YHCIIO, IEJ0€ YHCIIO,
OOBIKHOBEHHASI IPOOB, NECATUIHAS IPOOb, CMENIaHHAS POOb, PAIlMOHATLHOE YHUCIIO;
HCIIOJIb30BATh CBOMCTBA YNCEI U IPABWIIA JEHCTBUN IIPU BBIIIOJHEHUH BBIYUCIICHU;
WCIIOJb30BaTh MPU3HAKK JIEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUM BBIYMCICHUN U
pelIeHUN HECIOKHBIX 3aa4;

CpaBHUBATh YKCIIA.

B noBceqHeBHOM KM3HU U IPpH H3YYCHUH NPYIUX NMPEAMETOB:

OIICHUBATh PE3YyJIbTAThl BEIUUCICHUM MIPU PEIIEHUN PAKTUUECKUX 33/1a4;

BBITIOJIHATH CPAaBHEHUE YHCEIl B PEAJIbHBIX CUTYALIMSIX;

COCTaBJISAITh YHWCJIOBBIE BBIPAKEHUS MPU PEHIEHUHM NPAKTHUECKUX 3a/lad U 3ajad M3
JPYrux y4eOHbIX IPEIMETOB.

ToknecTBeHHBIE NPEOOPA30BAHUA

BreImonHgaTh HECHIOKHBIE HpCO6p330BaHI/I$I IJIs1  BBIYUCICHUS 3HAUYECHUH YHCIOBBIX
BBIPAXKEHUH, COJIEPKAILNUX CTENEHU ¢ HATypaJIbHBIM IIOKA3aTelIeM;

BBITIOJIHATh HECJIOXKHBIE NPeoOpa3oBaHUsl ILENbIX BBIPAKEHUN: pPacKphIBaTh CKOOKH,
MIPUBOJIUTH MOJJOOHBIE CaraeMele;

HCIOJIb30BaTh (POPMYNBI COKpPAIIEHHOTO YMHOXKEHHUs (KBaJapaT CyMMBI, KBajapaT
Pa3HOCTH, PA3HOCTH KBAIPATOB) JJIs YIIPOIIEHUS BEIYMCICHUH 3HAYCHUN BBIPAKCHHUI;

YpaBHeHUs] M HEPABEHCTBA

OnepupoBath Ha 0a30BOM YpOBHE NOHSATUSMHU: PaBEHCTBO, YHCIOBOE PAaBEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHUs, pEIICHHE YpaBHEHUS, YHCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PELICHUE HEPABEHCTBA;

MIPOBEPSATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

peliaTh JMHEeWHbIC HEPAaBEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOASAIIUECS K JIMHEHHBIM;
pelIaTh CUCTEMbI HECJIOKHBIX TUHEHHBIX YpaBHEHUH;

MIPOBEPSATH, SIBJSAETCS JIU JaHHOE YHCIIO PELICHHEM YPaBHEHUS;

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeETOB:

COCTaBIIATh W peIllaTh JHMHEWHbIE YpPaBHEHMsI NPU PEIICHUU 3a]ad, BO3HHUKAIOIIMX B
JIPYrux y4eOHbIX IpeaMeTax.

DyHKUUH

Haxoute 3HaueHne QyHKIUH 110 3aJaHHOMY 3HaUCHHIO apryMEHTa;

HAXOJWUTh 3HAUYCHHE apryMEHTa IO 3aJaHHOMY 3HA4YECHUIO (DYHKIMH B HECIOKHBIX
CHUTYaIHSIX;

OTIPENENATh IOJIOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOPIMHATHl TOYKH IO e€e
MOJIO)KEHUIO HAa KOOPIMHATHOH MJIOCKOCTH;

1o rpauKy HaXO0AUTh 00JIACTh ONPEAETICHNs, MHOXKECTBO 3HAUYCHUN, HYNIU (DYHKLIUH;
CTPOMTH TpaduK JUHEHHON PyHKINU;

MPOBEPSTh, SIBISICTCS JIU TaHHBII rpaduk rpaduKkoM 3a1aHHONW QYHKIMH (JIMHEHHO);

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

UCIOJb30BaTh CBOMCTBAa JNMHEHHOW (YyHKIMM M ee rpaduK Npu pelIeHHH 3agad U3
JPYruX y4eOHBIX MPEIMETOB.

CraTucruka

HMmeTs npencTaBieHne O CTaTUCTUYECKUX XapaKTEPUCTUKAX;
YUTaTh UHPOPMALMIO, TPEICTABICHHYIO B BUJIE TaOJIUIIbI, AUArpaMMBbI, rpaduka;
OTIpeNIeNATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:



® CpaBHUBaTh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKHU, IOJIY4YEHHbIE B IpOLECCEe
pelIeHNs IPUKIAIHOM 3a/1auu, U3yUEHUs PEaIbHOTO SIBJICHUS.
TekcToBbIe 321a4H
e Pemare HECIOXHBIE CIOKETHBIE 3a/aud pa3HBIX TUIIOB Ha Bce apupMeTHYecKue
JICUCTBHS,
® CTPOUTH MOJEJIb YCIOBHS 33aau (B BUJE TAaOIUIbI, CXEMbl, PUCYHKA WIIU YPaBHEHUS), B
KOTOpO# NaHbl 3HAUYEHHUS JIBYX U3 TpPEX B3aMMOCBS3aHHBIX BEJIIMYUH, C LIEJbIO MOMCKA
pelIeHus 3a/1a4H;
® OCYUIECTBJIATH CIIOCOO MOMCKA PELIEHUs 3a7aud, B KOTOPOM PACCYKIEHHE CTPOUTCS OT
yCJIOBHS K TPEOOBAHUIO MM OT TPEOOBAHHUS K YCIOBUIO;
®  COCTaBJIATH IJIAH pEIICHUs 3a/1a4H;
® BBIJCNIATH dTAlbl PELICHUS 3a7a4u;
® UHTEPHPETUPOBATH BHIYUCIUTENIbHBIE PE3yNbTaThl B 3ajaue, MCCIENOBATh MOJTY4YEHHOE
pelIeHre 3a/1auu;
® 3HATh pa3lIMYUE CKOPOCTEH OOBEKTa B CTOSIUEH BOJIE, MPOTHUB TEYCHHUS M IO TEUYEHUIO
pexu;
e pemiaTh 3a/1a4 Ha HAX0K/IEHUE YaCTH YKcia U Yicia 10 €ro 4acTu;
e pemarh 33Ja4Yd pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, HAa JIBUKEHHE), CBSI3bIBAIOIINX
TPHU BEITUYUHBI, BBIACIATH 3T BEIMYUHBI U OTHOIICHUS MEXTy HUMHU;
® HaxOJIUTh MPOLEHT OT YHUCJA, YUCIO MO MPOLEHTY OT HEro, HaXxOJUTh MPOIEHTHOE
CHI)KEHHE WM MTPOLIEHTHOE MOBBIIIEHUE BEIMYNHBI;
® pelIaTh HECIO0XKHbIE JOTMUECKUE 3aJauld METOJIOM PacCyXIeHUH.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
® BBIJBUTATh FMIOTE3bl O BO3MOYKHBIX MPEIEIbHBIX 3HAUEHUAX UCKOMBIX B 33/1a4€ BEJIMYUH
(menaTh MPUKUIIKY).
HcTtopust MaTeMaTUKH
e OmnuchiBaTh OTAENBHBIC BBLAAIONIIMECS PE3YyIbTAaThl, IOJYYEHHbIE B XOJAE pPa3BUTHUS
MaTeMaTHKU KaK HAyKH;
® 3HATh NMPUMEPHI MATEMATUYECKUX OTKPHITHI U UX aBTOPOB, B CBSA3H C OTEUECTBEHHOW U
BCEMUPHOU UCTOPHUEH;
® [IOHUMAaTh POJIb MATEMATHKH B pa3BuTuu Poccuu.
Metoabl MATEMaTHUKH
e BriGuparte noAXoAAIMI W3YYEHHBIM METOA Il pELIEHUS HW3YYCHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/1a4;
o [lpuBoauTh mNpUMEpPbl  MaTEMAaTUYECKUX  3aKOHOMEPHOCTEHl B  OKpy»Karouiei
JNEUCTBUTENFHOCTH U IPOU3BEICHUSX HCKYCCTBA.

OO0y4aromuiics MOJIY4UT BO3MOKHOCTh HAYYHTHCH:
Yuciaa
L4 Onepupoganftb NOHAMUAMU. MHOIHCECMBO HAMYPATbHbBIX YUCET, MHOMNCECMBO UYEblX
quceil, MHOOMCECMBO  DAYUOHATIbHbIX qucei, ceomempudecKkas uHmepnpemayus
HaAmypauibHulx, Yenvlx, payuoOHAJIbHblX4YUCesN,
®  JIOHUMAMb U 0OBACHAMb CMbICL nOS’Z/ll/ﬂ/lOHHOZZ 3anucu HamypajlbHOc0 wucia,

BbINOIHAMb  GbIYUCTCHUS, 6 MOM YUCAE C UCHONb30GAHUEM NPUEMO8 DAYUOHATLHBIX
8bIYUCTCHUU,
BbINOIHAMb OKPY2IeHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
CPABHUBAMb PAYUOHATbHBLE YUCIA,
npeocmasiims payuoHaIbHOE YUCIO 8 8Ude 0eCAMUUHOU Opoou
®  YNopsa0oUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpooU;
B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYEHHUH JPYTUX NPEAMETOB:



®  NpUMEHAMb NPABULA NPUOIUNCEHHBIX BbIYUCTIEHUL NPU peuleHUuU NPAKmuyeckux 3a0ay u
peuweHuu 3a0ay opyeux yueoHvIx npeomemos;
®  GLINOIHAMb CPABHEHUE Pe3YIbIMAMO8 8bIYUCTICHUL NPU PeuleHUU NPAKMUYeckux 3a0ay, 8
MOM HUC/ie NPUOTUNCEHHBIX GbIUUCTEHU,
® COCMasnamb U OYEHUBAMb YUCTIOBbLE BbIPANCEHUS NPU PeUleHUU NPAKMUYecKUx 3a0a4 u
3a0ay u3 opy2ux yueOHvIX npeomemos;
®  3anucvleamv U OKpPY2Iamb UYUCTIO8ble 3HAYEHUs PedlbHbIX GeIUYUH C UCHONb30GAHUEM
PA3HBIX CUCTEM USMEPEHUSL.
ToxnecTBeHHbIE IPe0OPaA30BaAHUSA
e Onepuposamv NOHAMUAMU CIMENEHU C HAMYPATbHLIM NOKA3amenem;
®  GLINONHAMb NPEoOPA308ANUSL YETbIX BbIPANCEHUN. OeliCmEUs ¢ OOHOUNEeHAMU (CTIodceHue,
gblUUMAHUe, YMHONCEHUe), Oelicmeus ¢ MHO20YIeHAMU (CllodceHue, 8bldumanue,
VMHONCEHUE),
®  GLINOIHAMb PA3I0NHCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08. 8blHeceHUe
3a CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUJEHHO2O YMHONCEHUSL,
®  guidenAmb K8AOpam CyMMbl U pA3HOCMU OOHOUTIEHO8,
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:
®  GLINOIHAMb NPeoOPA308aAHUSL ANRCOPAUUECKUX BLIPANCEHUL NPU peulenuu 3a0ay Opy2ux
VUEOHBIX NPEeOMEMO8.
YpaBHeHHUsI M HEPABEHCTBA
e  Onepuposamv NOHAMUAMU: YPAGHEHUE, KOPEHb YPABHEHUs, PABHOCUNbHbIE YDAGHEHUs,
obnacme onpedenenus ypasuenus, (cucmemul ypasnenuil);
® pewams JuUHelHble YPAGHEHUS U YPABHEHUA, CBOOUMble K JUHEUHbIM C HOMOWDBIO
MOodHCOeCmEeHHbIX NPeobpPaA308aHULL,
® pewams YpagHeHUs CNOCOOOM DA3NONCEHUS. HA MHOMCUMENU;
®  pewiams HeCl0JHCHbIE YPABHEHUS 8 YEelblX YUCTIAX.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
® cocmasename U peuiams JUHelHble YPAGHEHUS, YPABHEHUsl, K HUM C800AUUECs, CUCTEeMbl
JIUHETIHbIX YPABHEHUI NPU peueHUulU 3a0ad Opyeux yueOHblX npeomMemos,
®  GLINOJIHAMb OYEHKY NPABOONO0000OUS pe3yIbmamos, NOJYYAeMblX NPU peueHUl TUHelHbLX
VpasHeHull u cucmem JIUHEUHbIX YPAGHEHULl Npu peuleHuu 3aday Opyeux y4eOHulX
npeomemos;
® gblOUpamb CcoOmeemcmeyiouue YpasHeHus UIU UX cucmemvl Ol COCMABLEHUS
Mamemamuyeckol Mooeau 3a0aHHOU PealbHOU CUmyayuu Uil NPUKIaoHol 3a0aqu;
® yMemb UHMEPNPemupo8amsv MNOJNYUEHHBIN NpU peuleHUUu YPAGHeHUs UIU CUCHeMbl
pe3yibmam 8 KOHmeKcme 3a0anHOl pealbHOU CUMyayuu Uiy NPUKIaoHou 3a0a4u.
DyHKUUH
o Onepuposamv NOHAMUAMU. PYHKYUOHATbHAS 3A8UCUMOCTb, PYHKYUS, 2padhuk ¢yHKyuu,
cnocobwl 3a0anus QYHKYUU, apeymeHm u 3HauveHue QyHKyuu, obracmes onpeoenenus u
MHOJCECm80 3Ha4eHUll YyHKyuu, Hyau QyHKyuu;
® cmpoums 2paguku TUHelHoU, QyHKyuu uoa: v —=1x;
® cocmasnams ypagHeHUs NPAMOU NO 3A0AHHBIM YCI08UAM: NPOXooaujell uepez 08e mouKu
C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOoosuell yepe3 OAHHYI0 MOYKY U NAPALIeNbHOU
OaHHOU NPAMOLL;
® uccrnedogamsv YyHKYUIO No ee 2paguxy;
B noBcegHeBHOM KU3HM U NMPH U3YyYEHUH APYTUX MPeIMETOB:
®  ULIIOCMPUPOBAL C NOMOWBIO 2PAPUKA PeanbHyl0 3A8UCUMOCIb UTU NPOYecc No Ux
XapakmepucmuKkam,
TexkcroBbIe 3a1a4U
e Pewamb npocmoule U CLONCHbIE 3A0AYU PA3HLIX MUNOE, A MAKICE 3a0a4l NOGLIUEHHOU
mpyoOHOCIU,



UCNONb308aMb PA3Hble KpAmKue 3anuci KAk MOOenu MeKCMO8 CIONCHLIX 3a0ay Ol
nocmpoenUs NOUCKOBOL CXembl U peuleHus 3a0ay;

paziuuams Mooeib meKcma u Mooelb peuleHus 3a0aqi, KOHCMpYyupoeamv K OOHOU
MOOeNU peuleHUsl HeCI0ACHOU 3a0a4l pa3Hble MOOeIU MeKCma 3a0adu;

3HamMb U npuMeHaAms 06a cnocoba noucka peutenus 3a0ay (om mpeboeanuss K yCio8uro u
om yclosusi K mpebosanuro),

8b10€/IAMb IMANbL PEUEHUsL 3A0aYU U COOEPHCAHUE KAHCO020 dIMAaNnd;

yMems 8blOUPAMb ONMUMALbHLINL MemoO peuleHUus 3a0ad4u U O0CO3HA8AMb B8blOOp
Memooa, paccmMampusams paziuiHble Memoobl, HAX0OUMb pAa3Hble peuleHus 3a0adu,
eciu 803MONCHO,

AHATUUPOBAMb 3aMPYOHEHUSI NPU PEULEeHUU 3A0aY,

BbINOIHAMb  PA3IUYHbIE NPeoOPA308aAHUS NPEONONCEHHOU 3a0ayU, KOHCMPYUpO8amb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie obpamuvle,

UHMEPNPEemupo8ams  GbIUUCTUMENbHbIE — pe3yibmamsl 6 — 3adade,  UCCIe008aMb
NOIYYeHHOe peuleHue 3a0adu;

AHATUUPOBAMb BCEBO3MONCHBLE CUMYAYUU 83AUMHO20 PACNONONCEHUSL O8YX 00BEKMO8 U
UBMEHEeHUe UX XAPakmepucmuk NpU COBMECMHOM OBUICEHUU (CKOPOCMb, 8peMs,
paccmosinue) npu peulenuu 3a0ay Ha 08udiceHue 08yxX 00beKmos KaKk ¢ 0OHOM, MaK U 8
NPOMUBONOLONCHBIX HANPABTIEHUSX,

UCCe008aMb BCEBOZMONCHbIE CUMYAYUU NPU DeuleHUulu 3a0ay Ha O8UdCeHUe No peke,
PAcCMampusams pazuvie CUCHEMbl OMcyema,

pewams pazHooopasHvle 3a0adu «Ha Yacmuy,

pewams u 060CHOBbIBANMb C80€ peuleHue 3a0ay (8blOesiMb MAMEeMAMU4ecKyro 0CHO8Y)
HA HAXOJHCOEHUe YACmU YUCLA U YUCAA NO e20 YACMU HA OCHOB8e KOHKDEMHO20 CMbICId
opoou,

0CO3HABAMb U OOBACHAMb UOCHMUYHOCHb 3A0ay PA3HbIX MUNO08, CEA3bIEAIOWUX MPU
senuyUHbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), BblOensamb SMU GeIUdUHbL U
OMHOWIeHUsT MedHCcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMPYUposamy
cobcmeeHmble 3a0ay YKA3AHHbIX MUNO0G;

pewams 3a0a4u Ha NPOYEHMbl, UCHOIb3YS PA3HblE CNOCOObL,

Ppewams HeCl0ACHbIE 3A0ayu N0 MAMEMAmuyYecKol Cmamucmuxe.

B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeETOB:

gvldensimb  NpU  peuleHuu 3a0aiy Xapakmepucmuku paccmMampueaemol 6 3aoaye
cumyayuu, OMIUYHble OM pealbHblX (me, Om KOMOpPbIX abCmMpazuposaucs),
KOHCMPYUpO8ams HOBble CUMYAYUU C YUemOM IMUX XapaKkmepucmux;

peulams U KOHCMPYUpos8ams 3a0a4u Ha OCHOBE PACCMOMPEHUs PedsibHbIX CUmMyayuil, 8
KOMOpbIX He mpedyemcs MOUHbI GbIYUCTUMENbHBIL pe3yTbmant,;

CraTuCcTHKA U Teopusi BepOSITHOCTEH

Onepuposame nousmusmu: cmonouamovle u Kpyeogvlie ouazpammvl, maodauyvl OAHHLIX,
cpeonee apugmemuueckoe, MeOUand, Haubovbllee U HaUMeHbUlee 3HAYeHUsT blOOPKU,
pazmax evlOOpPKU,

uzenexamov UHGOpMayuro, npeocmasieHHyo 8 mabauyax, Ha ouazpammax, spaguxax;

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

u361eKkamyv, UHMEPNPemMuposams U npeoopas08vleamy UHGOPMAyUio, nNPeocmasieHHylo 6
mabauyax, Ha OUAspamMmax, cpaguKkax, ompasx)caowylo ceoucmea U XapaxKmepucmuxu
PeanvHbiX NPoYeccos U A6NEHUIL;

onpeoenams CMamucmuiecKue XapaKxmepucmuKku 66l60poK no mabauyam, Ouazpamman,
epaghuxam, 6bINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yelu PeuleHUs 3a0ayu;

Hcropust MaTeMaTHKHU

Xapaxkmepuzoeamv 6K1A0 6bIOAIOWUXCA MAMEMAMUKOS 6 pa3eumue Mamemamuxu u
UHBIX HAYYHBIX obnacmel;



®  NOHUMAMb polb Mamemamuky 6 passumuu Poccuu.
MeToabl MATEMATHKHU

o lcnonv3ys  uzyueHHvle  Memoovl,  NPOBOOUMb  OOKA3AMENbCMBO,  8bINOHAMD
onpogepoicenue;

®  gbIOUpamb U3YUeHHble Memoobl U UX KOMOUHAYUU O peuleHUs MamemamudecKux
3a0ay;

®  UCNONB308AMb  MamemMamuyeckue 3HAHUSA  OnA  ONUCAHUA  3AKOHOMEpPHOCmell 8
OKpydfcaroueli 0elucmeumenbHOCMU U RPOU3BEOeHUAX UCKYCCMBA,

8 kaacc
OOyyaromuiics HayuYuTCs:
DJIeMEeHTHI TEOPUM MHOKECTB M MATEMATHYECKOI JIOTUKH
L] OHCpI/IpOBaTB Ha 6330BOM ypOBHe IIOHATHUAMHU. MHOXECTBO, J3JIEMCHT MHOXECTBA,
HpI/IHaI[J'Ie)KHOCTI);
® 3a7aBaTh MHOXXECTBA MEPEUUCICHUEM HX JIEMEHTOB;
® HAXOJUTh NEpeceueHrne, 00bEIMHEHNE B MMPOCTEHIIINX CUTYAILIHSIX;
e omepupoBaTh Ha 0OA30BOM YPOBHE MOHATHSIMU: OTIPEICTICHUE, TEOPEMa, I0KA3aTeIbCTBO.
B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:
® JCHOJIb30BaTh TrpaduyecKoe TMPEACTaBICHNEe MHOXKECTB [UIsl ONMUCAHUS PEATbHBIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 IPYruX y4eOHbIX NPEAMETOB.
Yucaa
e OmnepupoBath Ha 0a30BOM YpPOBHE MOHSATHAMH: HATYpPAJIbHOE YHCIIO, IIEJI0O€ YHCIIO,
OOBIKHOBEHHAs! APOOb, NecATUYHAs IpOOb, CMEIIaHHas Ipo0b, PAIMOHAILHOE YHCIIO,
aprudMeTHUUECKUIA KBAaIPaTHBIM KOPEHb;
® HCIOJIb30BAaTh CBOMCTBA YHCEI U MPaBUiIa ACHCTBUI PU BBITIOJTHEHUN BBIYUCICHUH;
® HCIOJIb30BaTh MPU3HAKU NETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOIHEHUN BBIYUCICHUNA U
pelIeHNr HECIOKHBIX 3a/1a4;
®  BBINIOJIHATH OKPYTJICHUE PAIIMOHAIIBHBIX YUCET B COOTBETCTBUU C TIPABUIIAMH;
® OIICHWBATh 3HAYCHHUE KBAJPATHOTO KOPHS M3 MOJOKUTEIHLHOTO 1EJI0T0 YHCTIa;
® pacro3HaBaTh PalMOHAJIBHBIC U UPPAIlMOHATBHBIC YUCIIA;
® CpaBHUBATH YHCIIA.
B noBceaHeBHOI JKU3HU U TPH U3YyYeHUH JAPYTUX NPeIMETOB:
® OIICHWBATH PE3YJbTAThl BEIYMCICHUH MPU PEIICHUN NMPAKTHYECKUX 3314,
® BBINOJIHATH CPABHEHHUE YMCEJ B PEATbHBIX CUTYAITUsX;
® COCTaBJISATh YHWCJOBBIC BBIPAKCHHUS TNPHU PEIICHUH IMPAKTHYCCKUX 3aJad M 3a7ad u3
JIPYrux y4eOHbIX IPEIMETOB.
To:kaecTBeHHBbIE TPeOOPa30BAHUS
e BHINOJHATH HECIOXKHBIE NPeoOpa3oBaHUs IS BBIYMCICHHS 3HAYCHUH YHCIOBBIX
BBIPOKEHUH, COAEPXKAIUX CTENEHH C HATypaJbHBIM TOKa3aTelieM, CTENEHU C IENbIM
OTPHIIATEIILHBIM MTOKa3aTeIIeM;
® BBINOJIHATH HECIOXKHBIE MPeoOpa3oBaHUs IIENbIX BBIPAKEHUI: PACKPBIBATH CKOOKH,
MIPUBOJIUTH TOJJOOHBIE CIaraeMeble;
® CMOJNB30BaTh (OPMYNIBI COKPAIIEHHOTO YMHOXXEHHUs (KBaapaT CyMMBI, KBajapaT
Pa3HOCTH, Pa3HOCTh KBAIPATOB) ISl YIIPOILIEHUS BEIUMCICHUI 3HAUYEHUH BBIPAKEHUN;
®  BBIMOJIHATH HECIIOKHBIE MpeoOpa3zoBaHusl APOOHO-TUHEHHBIX BBIPAKEHUN U BBIPAKECHUN
C KBaJPaTHBIMU KOPHSIMHU.
B noBcegHeBHOI KU3HN U IPH U3yYeHUHU APYTHX NPeIMETOB:
® [IOHMMAaTh CMBICII 3aIMCH YKCIIA B CTAHJAPTHOM BU/IE;
® OIEepHpOBaTh Ha OA30BOM YPOBHE MOHSATUEM «CTaHAAPTHASI 3aITUCh YUCIAY.
YpaBHeHHS U HEPABEHCTBA



OmnepupoBath Ha 0a30BOM YypPOBHE TMOHSATHUSMHU: PABEHCTBO, YHCIOBOE pPAaBEHCTBO,
YpaBHEHUE, KOpPEHb YPAaBHEHHUs, PCIICHHE YPAaBHEHMs, 4YHMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHUE HEPABEHCTBA;

IIPOBEPSTH CIPABEAJINBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;

peniaTh HEpaBEHCTBA, CBOJAIIMECS K IMHEHHBIM;

penaTh CUCTEMBbI HECIIOKHBIX JTMHEHHBIX HEPAaBEHCTB;

IIPOBEPSATH, SIBJSETCS JIU IaHHOE YHUCIIO PELIEHUEM ypaBHEHUS (HEPAaBEHCTBA);

pelaTh KBaJpaTHble ypaBHEHUS 10 (opMylie KOpHEN KBaIpaTHOIO YpaBHEHUS;
M300pakaTh pEIICHUs] HEPABEHCTB M X CUCTEM Ha YHCIIOBOH MPSMOH.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH NPYI'UX NMPEeAMETOB:

COCTaBJIATh M pelaTh KBAJpAaTHBIC YPaBHEHHWs IIPU PELICHUM 33]1a4, BO3HHUKAIOIIUX B
JIPYrux y4eOHbIX IpeaMeTax.

D yHKUUHA

Haxonuts 3HaueHre (pyHKIMH 110 3aJaHHOMY 3HAUEHUIO apTyMEHTa;

HaxXOJUTh 3HAYEHHE apryMeHTa IO 33JaHHOMY 3HAUEHHIO (YHKIHMHU B HECIOXKHBIX
CUTYaIUsIX;

0 rpauKy HaXOJUTh 00JIACTh OTPEENIEHNUs, MHOXKECTBO 3HaUECHUH, HyU QYHKIUY;
MIPOBEPSATH, ABJISAETCSA JIM JaHHBIA rpaduk rpadukoM 3ajaHHON (QyHKIMM (JIHMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLUUOHATILHOCTH);

OTpeNeNnsaTh NpUOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKM TepecedyeHus Trpadukos

byHKIINIH;

B noBcegHEeBHOM KU3HM U NIPH U3YyYEHHUH APYTUX NPEeIMETOB:

WCIIOJb30BaTh TpaUKH PEaNbHBIX MPOIECCOB W 3aBUCHUMOCTEH ISl ONPEACIICHHUS] X
CBOJICTB;

CraTncTUKa U TeOpHsi BEPOATHOCTEM

WmeTph npencTaBieHne 0 CTATHCTHYECKUX XapaKTePUCTUKAX;

MPECTaBIATh TAaHHBIC B BUJE TAOJHII, HAarpaMM, rpaduKoB;

YuTaTh WH(POPMAITHIO, TIPEICTABICHHYIO B BU/IE TaOIUIIbI, THAarpaMMbl, TpaduKa;
OTIPENIENATh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;

B noBcegHeBHOI KU3HM U NPH U3YyYeHUH APYTUX NMPeIMETOB:

CpaBHHUBAaTb OCHOBHBIC CTAaTUCTHYCCKHUC XapaKTCPHUCTHUKH, IIOJIYYCHHBIC B IIPOLECCE
pEeIICHUA HpHKHaﬂHOﬁ 3aaa4u, U3y4CHH PCaJIbHOI'O SIBJICHUA.

TekcToBBIC 324U

Pemate HeCIOXHBIE CIOKETHBIC 3aJa4d pa3HbIX THIIOB HAa BCe apu(PMETHYECCKUE
e CTBUS;

CTPOUTH MOJIEJIb YCIOBUS 33/1a4M (B BHJIE TaOIHIIbI, CXEMBbI, PUCYHKA WUJIM YPaBHEHUS ), B
KOTOPOM J1aHbl 3HAUEHHUS JIBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LIEJIbIO TOHMCKA
pellIeHUs 3a1a4H;

OCYILIECTBIISITH CIIOCOO MOMCKA pEeIeHHs 3a/1a4l, B KOTOPOM PAaCCYyXKJECHUE CTPOUTCS OT
yCIoBUs K TpeOOBAHUIO WM OT TPeOOBAHUS K YCIOBHIO;

COCTaBJIATH ILJIaH PELICHUS 3a1a4U;

BBLJICIIATH JTAlbl PELICHUS 3a/1a4H;

WHTEPIPETUPOBATh BBIUUCIMUTENBHBIE PE3YNbTATHl B 3a/adye, MCCIEN0BATh IOJY4YEHHOE
pELIeHHE 3a/1a4u;

3HATh pa3jMuue CKOpOCTel 0O0BeKTa B CTOAYEH BOJE, MPOTUB TEUYEHUS U TIO TEUECHUIO
peKu;

pelaTh 3a/1la4yy Ha HAXO0XJIECHUE YaCTH YHCIIA U YHCIIA 110 €r0 YacTH;

pemarh 3a7a4u pa3HbIX THMHOB (Ha paboTy, HA TMOKYIKU, HAa JBUYKEHHE), CBSI3BIBAIOIINX
TPHU BEJIMYMHBIL, BBIIEIATH 3TH BEJIMYMHBI U OTHOILICHUS MEXKAY HUMU;



® HaxOIUTh IPOLEHT OT YHUCJA, YUCJIO IO MPOLEHTY OT HEro, HaXxOJUTh IPOLEHTHOE
CHI)KEHME WM MTPOLIEHTHOE MOBBIILIEHUE BEIMUUHBL;
® pelIaTh HECJIOKHBIE JIOTHYECKHE 3314l METOJIOM PaCCY K ICHUIA.
B noBcegHeBHOM JKU3HM U NIPH U3YyYEeHUH APYTUX NPeIMeTOB:
®  BBIJBUIATh FMIIOTE3bI O BO3MOXKHBIX MIPE/IETbHBIX 3HAUEHUAX UCKOMBIX B 33/1a4€ BEJIMYUH
(menatb NPUKUIKY).
Hcropusi MaTemaTuKH
e OmnucheiBaTh OTAEIBHBIE BbBIJAIOIIUECS PE3YIbTAaThl, IOJIYYEHHbIE B XOJ€ DPa3BUTHS
MaTeMaTHKU KaK HAyKH;
® 3HaTh NPUMEPHI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSA3H C OTEUECTBEHHOU U
BCEMUPHOU UCTOPHEN;
® [IOHUMAaTh POJIb MaTEMAaTHKU B pa3BUTUU Poccuu.
MeTtoabl MaTeMaTHKHU
e Bribupare mnoaxoAAlmMii HW3YYEHHBIM MeETOJ JJsl pPELIEHUS HW3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a1a4;
e IlpuBoauTh HpUMEPBl  MAaTEMATHYECKMX  3aKOHOMEPHOCTEM B  OKPYXKaOIIEH
NEeNUCTBUTENBHOCTH U IPOM3BE/ICHUSX HCKYCCTBA.

O0yyaromuiicsi MOJY4YUT BO3MOKHOCTh HAYYUTHCS:
JJIeMeHTbI TEOPHMH MHOKECTB U MATEeMATHYEeCKOM JTIOTUKH
o Onepuposamv NOHAMUAMU: ONpedesleHue, meopema, MHO*CeCmB80, XapaKmepucmuKky
MHOJHCECMBA, INeMEeHM MHONCEeCMBd, Nycmoe, KOHeYHoe U OeCKOHEeUHOe MHOMCECmEBO,
NOOMHONCECNBO, NPUHAOTIEHCHOCTD,
®  U300padcamov MHONCECMBA U OMHOULEHUE MHONICECME C NOMOWbIO KpY2os Jiiepa;,
® onpeodensimsv NPUHAOLEHCHOCMb INEMEHMA MHOHNCECMBY, 00beOUHEHUI0 U NepecedeHuro
MHOCECms;
®  300a8amb MHONCECMBO C NOMOWDBIO NEPEYUCTIEHUS INEMEHMOB, CI08ECHO20 ONUCAHUSL.
B noBceaHeBHOI :KU3HU U TPH U3YyYEHUU APYTUX MPeAMeETOB:
® UCNONL308aAMb  MHOJCECMBa, Onepayuu ¢  MHOJCecmeamu, ux epaguueckoe
npeocmasienue 0Jisi ONUCAHUS PEANbHbIX NPOYECCO8 U S61eHUII.
Yucaa
o  Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPATbHBIX YUCET, MHONCECMBO UYeablX
yuces, MHONICECMBO PAYUOHATIbHBIX YUCE], UPPAYUOHATbHOE YUCTO, KBAOPAMHDBIL KOPEHb,
MHOHCECMBO OelCMBUMENbHBIX YUCe], 2e0OMEMPULECKAsL UHMEPNPemayusi HamypaibHbIX,
Yenvix, payuoHaIbHbIX, OeUCMBUMETbHBIX YUCEe,
®  BLINONHAMb BLIYUCICHUS, 8 MOM YUCIe C UCHONb308AHUEM NPUEMO8 PAYUOHAILHBIX
8bIUUCTCHUU,
BLINOIHAMb OKPY2AeHUe PAYUOHAILHBIX YUCEL C 3A0AHHOU MOYHOCMbIO,
CPAasHUBAMb PAYUOHAbHBIE U UPPAYUOHATIbHBLE YUCIA,

npeocmasisims payuoHaiIbHOe YUCIO 8 BUOE OeCAMUUHOL OpooOU
®  YNopsA0oUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpoouU.
B noBceqHeBHO¥ KM3HHM M NIPU U3YYE€HHUH JPYIUX NMPeAMEeTOB:
®  NpuMeHsmMb NPABULA NPUOTUINCEHHBIX GLIYUCTEHUL NPU PeuleHUuU NPAKMUYecKux 3a0ad u
peutenuu 3a0a4 Opyeux yueOHvix npeomemos;
®  GLINOJHAMb CPAGHEHUE Pe3VIbMAMO8 GbIYUCTEHUL NPU PeUeHUY NPAKMUYecKux 3a0at, 8
MOM YUCTEe NPUOTIUNCEHHBIX GbIYUCTEHULL
® cocmaenamv U OYeHUBAMs YUCTIOBbLE BbIPANICEHUS NPU PeUleHUU NPAKMUYeckux 3a0ay u
3a0ay U3 Opyaux y4eOHvlX npeomemos;
®  3aNUCbIBAMb U OKPY2IAMb YUCTO0B8blEe 3HAYEHUS PEealbHbIX GeIUUUH C UCNONb308AHUEM
PA3HBIX CUCTEM UBMEPEHUS.
ToxnecTBeHHbIE TPe0OpPa30BaAHUA



Onepupoeams NOHAMUAMU CMENeHU C HAMYPALbHLIM NoKaA3amenem, CmeneHu ¢ Yeibim
ompuyamenbHbiM NOKA3amenem,

BbINOIHAMYL — NPeoOPA30BAHUS  BLIPANCEHUN,  COOEPHCAWUX — CMENeHU C  Yeablmu
OMpUYamenbHbiMy NOKA3amensiMy, nepexooums Om 3anucu 6 eude CmeneHu ¢ Yeibim
ompuyamenbHbiM NOKA3amenem K 3anucu  suoe opoou,

8bINOJIHAMb NPeodpPA308aHUs OPOOHO-PAYUOHATLHBIX BbIPANCEHUN. COKpaujeHue opooel,
npusedeHue aneebpauyeckux opooet K oowemy 3HaMeHamenio, ClodceHue, YMHONMCeHUe,
oelleHue aneebpauyeckux opoobeti, ozgedeHue aneedpauyeckou 0poou 6 HAmypailbHyIO U
yenyro OmpuyamenbHyo Cmenens,

8bINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

8bl0eNAMb K8AOpAm CyMMbl UIU PA3HOCMU OBYUNIEHA 6 BbIPANCEHUSX, COOEPHCAUJUX
K6aopammubvle KOpHU,

8bINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUUX MOOYTb.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH APYIUX MPEeAMETOB:

8bINOIHAMb NPeodPaA308aHUs. U OeUCmeUs ¢ YUCIAMU, 3aNUCAHHBIMU 8 CIMAHOAPMHOM
guoe;

8bINOIHAMb NPeoOPA308aHUS ANICEOPAUECKUX BbIPANCEHUN NPU peuleHUul 3a0ay Opyaux
VUEOHBIX NPEOMEMO8.

YpaBHeHHUsSI M HEPABEHCTBA

Onepuposamb NOHAMUAMU. YPAGHEHUe, HEPABEHCMB0, KOPEHb VPABHEHUs, peuleHue
HepageHcmea,  pAaGHOCUNbHbIe — YPAGHEHUs,  001acmb  onpedenenus — YPAaGHeHUs.
(Hepasencmaa, cucmemol YpaGHEeHUL UIU HEPABEHCME),

peuiams K8aopammuvle YPAGHEHUsl U YPABHEHUS], C800UMble K KBAOPAMHBIM C NOMOUBIO
ModHCOeCmeeHHbIX NPeobpPaA308aHULL,

pewams OpOOHO-TUHELHbLE YPABHEHUS,
. f(x)=a.
pewams npocmeliuiue UppayuoHaIbHble YPasHeHUs 8UOA (x) ;
x"=a-
pewams ypasHeHus suoa X =2a;
peuams YpasHeHust ChOCOOOM Pa3N0NCEeHUs. HA MHONCUMEU;
peuams HeCl0NCHbLE KBAOPAMHbLE YPABHEHUSL C NAPAMEMPOM.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeETOB:

cocmasisims U peulams Keaopamuvle YPAGHeHUs, VPABHEHUS, K HUM C800Auuecs, npu
peuteHuu 3a0a4 Opy2ux yueOHvlX npeomemos,

BbINOIHAMbL  OYEHKY Npa8oOno0odUsi  pe3yibmamos, NOAyYaeMblX Npu  peuleHuu
K8AOPAMHBIX YPASHEHUI NPU peuleHuY 3a0ay Opyaux y4eOHvlX npeomemos;

8bIOUPAMb  COOMEEMCMBYIOWUe VPABHEHUSl, HEePABeHCMEA UL UX Ccucmemvl OJis
COCMABNEHUSL MAMEMAMUYECKOU MOOENU 3A0AHHOU PEANbHOU CUMYayuu uiu NPUKIAOHOU
3a0ayvu;

yMemb UHMEPNPEmupo8ams NOLYYEHHbIL NPU PeuleHul YPAGHEHUsl, HEePABeHCMEd Wil
cucmemvl pe3yibmam 6 KOHMeKCme 3A0aHHOU PeanbHOU CUmMyayuu uiu NpukiaoHou
3a0ayu.

DyHKUUH

Onepuposams NOHAMUAMU. PYHKYUOHATbHASL 3A8UCUMOCTb, PYHKYUS, epaghuk GyHKyuuU,
cnocobvl 3a0anus QYHKYUU, apeymeHm u 3HaveHue QyHKyuu, obracmes onpeoenenus u
MHOJICECMBO 3HAYEHUL (QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
@yHrkyuu;

cmpoums 2paguxu 06pamHoll nPonopYUOHALbHOCMU, QYHKYuU 6uda: Y = \/;;
ucciredosams QyHKYUo no ee cpaguxy.

B noBcegHeBHOM KU3HM U NIPH U3YyYCHUH APYTUX NPeIMETOB:

uintrocmpuposams ¢ NOMOUWBIO epagbuka PEANbHYIO 3a6UCUMOCMb UU npoyecc no ux
xapakmepucmuKkam.



TekcToBBIE 320291

Pewamv npocmuie u croscnvle 3a0auu pasHvlx munos, a maxice 3a0adu NOGbIUEHHO
mpyoHOCmU,

UCNONb308aMb PA3Hble KpamKue 3anucu KaKk MOOelu MeKCMO8 CIONCHBIX 3a0ay O/
nocmpoenUs NOUCKOBOLL CXembl U peuleHus 3a0ay,

pasiuuams mMooeib MmeKcma u Mooeilb peuleHusi 3a0adu, KOHCMPYUposamsv K OOHOU
MOOenu peuleHUs HeCI0HCHOU 3a0ayl pasHble MOOeIU meKcma 3a0a4u;

3HAMb U NPUMEHAMb 00a CnOcoba NOUCKa peutenuss 3a0ay (om mpedosaHus K YCio8uro u
om ycnosusi K mpebosanuro),

8b10€151Mb IMANbl PpeueHUs 3a0a4u U CO0epAHCAHUe Katcoo2o Smanda,

yMemb  8blOUPAMb  ONMUMALLHBIN MemOO peuleHus 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmMampusams paziudHvle Memoobl, HAX0OUMb pAa3Hble PeuleHUs 3a0ayl,
eciu 803MONCHO,

AHATUUPOBAMb 3aMPYOHEHUSI NPU PEULEeHUU 3A0aY,

UHMEPNPEemUpoO8ams  GbIUUCTUMENbHbIE — pe3yIbmamel 6 — 3adade,  UCCIe008amMb
NOIYYeHHOe peuleHue 3a0adu;

AHATUUPOBAMb BCEBO3MONCHBLE CUMYAYUU 83AUMHO2O0 PACNONONCEHUSL O8YX 00BEKMO8 U
UBMEHEeHUe UX XAPaKkmepucmuk NpU COBMECMHOM OBUICEHUU (CKOPOCMb, 8peMs,
paccmosinue) npu peulenuu 3a0ay Ha 08udiceHue 08yxX 00beKmos KaKk 6 0OHOM, MaK U 8
NPOMUBONONONCHBIX HANPABTICHUSAX,

UCCe008aMb BCEBOZMONCHbIE CUMYAYUU NPU DeuleHUulu 3a0ay Ha O8UdCeHue No peke,
PAaAccmMampusams pazuvie CUCHEMbl OMcYyema,

pewams pazHooopasHvle 3a0adu «Ha Yacmuy,

pewams u 060CHOBbIBANMb C80€ peulerue 3a0ay (8blOesiMb MAMEMAMU4ecKyro 0CHO8Y)
HA HAXOJHCOEHUe YaCmu YUCLAd U YUCIA NO e20 YACMU HA OCHOB8e KOHKDEMHO20 CMbICId
opoou;

0CO3HABAMb U O0OBACHAMb UOCHMUYHOCHb 3A0ay PA3HbIX MUNO08, CEA3bIEAIOWUX MPU
genuyuUHbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), BblOensamb SMU GeIUdUHbL U
OMHOWIeHUsT MedCOy HUMU, NPUMEHSMb UX NpU peuleHuu 3a0ay, KOHCMPYUposamy
cobcmeeHmble 3a0ay YKA3aHHbIX MUNO0G;

811a0emb OCHOBHbIMU MEMOOAMU PeULeHUsl 3A0ay HA CMeCU, CNABbl, KOHYEHMPAayuu,
pewams 3a0a4u Ha NPOYEHmbl, UCHONb3YSL PA3HblEe CNOCOObL,

Ppeuams HeCl0ACHbIE 3A0ayU N0 MAMEMAMUYEecKol CMamucmuKe;

0811a0emb OCHOBHLIMU MEMOOAMU DEeUeHUs. CIOJICEMHbIX 3a0ay. apughmemuyecKkuil,
aneebpauveckuil, nepebop 8apuanmos, 2eoMempudeckuil, epaguueckuil, NPUMeHsIMb Ux 6
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBcegHeBHOIM KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

gvldensimb  NpU  peuleHuy 3a0ay Xapakmepucmuku paccmMampueaemol 8 3adaue
cumyayuu, OMIUYHble OMm pedalbHblX (me, Oom KOMOpPbIX aAbCmMpacuposaIucs),
KOHCMPYUpo68ams HOBble CUMYAYUU C Y4emom 3mux XapaKkmepucmux, 6 4acmiocmu, npu
peutenuy 3a0a4 Ha KOHYEeHMpayuuy, y4umuleams HIOMHOCMb GeUecmaed;

peulams U KOHCMPYUpos8ams 3a0a4u Ha OCHOBE PACCMOMPEHUs PedsibHbIX CUMyayuil, 8
KOMOpbIX He mpedyemcs MOYHbIl bIYUCTUMENbHBIU pe3YTbmant,

peulams 3a0a4u Ha O8UNCEHUe NO peKe.

CraTncTHKa ¥ TEOpHUsi BEPOATHOCTEH

Onepuposams nousmusmu: cmoadouamsie u Kpy2osvie OUaAzpammvl, Mabiuybl OAHHbIX,
cpeoHee apugmemuueckoe, MeOUanda, HauboIbUlee U HAUMeHblUlee 3HAYEeHUs 8blOOPKU,
pasmax evlOOpKuU,;

uzenexamov UHGOpMayur, npedcmasieHHyro 8 madauyax, Ha OUAepamMmax, epaguxax;
cocmaegams maodauysbl, CMpoUms OUazpammbvl U Spaguki Ha OCHOBE OAHHBIX,

B noBcegHeBHOI KU3HN U NIPH U3yYeHHUHU APYTHX NMPeIMETOB:



u381eKamyv, UHMEPNPEeMUPO8ams U npeodpa308vl6amMy UHDOPMAYUIo, NPeOCmasieHHyIO 6
mabauyax, Ha OUAspamMMax, paguKkax, ompaxcarouwyro ceoucmed U XapaxKmepucmuKu
PeanvbHbiX nPoYeccos U A6NeHUlL;

onpeodenames Cmamucmuyeckue XapaKkmepucmuku 6bl00poK no mabauyam, Ouazpamma,
epaguram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCU OM Yelu peuleHUs 3a0ay.

I/ICTOPI/IH MaTeMaTUKH

Xapaxkmepuzoeamv 6K1A0 BbIOAIOWUXCA MAMEMAMUKOS 6 pa3eumue Mamemamuky u
UHBIX HAYYHBIX obnacmel;
NOHUMAMb pob Mamemamuky ¢ passumuu Poccuu.

MeToabl MAaTEMATHKH

Ucnonvsys  uzyuennvle  memoowvl,  NpogoOums  OOKA3AMENbCMEO,  BbINOJIHAMb
onposepaicenue;

8bIOUPaAMb  U3YHEHHbIe MemOoObl U UX KOMOuHayuu OJisi peulenus MamemMamuieckux
3a0ay;

UCNoOIbL306aMb  Mamemamuyeckue 3HAHUL ~OA8  ONUCAHUSL — 3AKOHOMEPHOCmeEl 8
OKpYHCcaroweli OeticCmeumenrbHOCmMu U NPOU3BEOCHUSIX UCKYCCMEA,

9 KJjacc

Oo0yuaromuiicss HAyYUTCS:

Yucaa

OnepupoBath Ha 0a30BOM YypPOBHE TMOHATHSIMH: HATypalbHOE YHCIIO, IEJI0€ YHCIIO,
OOBIKHOBEHHAsI JAPOOb, JecATUYHAs OpOOb, CMeNIaHHas ApoOb, pallMOHAIBHOE YHCIIO,
aprudMeTHUECKUIA KBAaIPaTHBIM KOPEHb;

HCMOJIb30BAaTh CBOMCTBA YUCEN U ITPaBujia JEHCTBUH MPU BBIIOJHEHUH BHIYUCIICHUN;
KCMOJIb30BAaTh MPU3HAKUA JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYUCICHUN U
pelIeHnr HECIOKHBIX 3a1a4;

BBITIOJTHATH OKPYTJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUH C MPABUIIAMU;

OIIEHUBATH 3HAYCHHE KBAJPATHOTO KOPHS U3 TIOJOKUTEIHLHOTO 11E€JI0TO YHCIIa;
pacro3HaBaTh PallMOHAIBHBIC U HPPAIlMOHATBHBIC YUCIIA;

CpaBHUBAThH YHUCJIA.

B noBcegHeBHOIM KU3HM U NPH U3YyYeHUH APYTUX MPeIMeTOB:

OLCHUBATL PE3YJIbTATHI BBIYHCIICHUHN IIPpU PCHICHUHN MPAKTUYCCKUX 3a1a4;

BBIIIOJIHATE CPABHEHHUE YHUCCII B PCAJIBHBIX CUTYyallUAX,

COCTABJIATH YHCJIOBBIC BBIPAXKCHHA IIPU PCIICHHM IMPAKTUYCCKUX 3aJad M 3aaa4d H3
Apyrux y‘le6HbIX npeaAMCETOB.

ToxnecTBeHHbIE MPe0OPa30OBAHUA

BreInonHATE HECIOXKHBIC Hp606pa3OBaHI/I$I JUIS.  BBIYMCJICHUS 3HAYEHMM YHCJIOBBIX
BLIpa)KeHHfI, coacpiKaluX CTCIICHU C HATYpPAJIbHBIM IIOKA34aTCJICM, CTCIICHU C ILCJIbBIM
OTpHULATCIIBbHBIM IIOKA3aTCIICM

BBIIIOJIHATE HCECJIOZKHBIC Hp606pa3OBaHI/I${ OCIBIX BLIpa)KeHHﬁZ PaCKpbIBATb CK06KI/I,
IIPpUBOJUTDH HO,[[O6HBIC cJ1aracManIc;

HCIIOJIb30BAaTh (l)OpMy.]'IBI COKpAIICHHOT'O0 YMHOKCHUS (KBa,Z[paT CYMMEBI, KBaJpar
Pa3sHOCTH, pa3HOCTDH KBa,[[paTOB) JUIsL YIPOIICHUS BBIYMCIICHUI 3HAYECHUI BLIpa)KeHHﬁ;
BBITIOJIHATE HECJIOXKHBIC Hp606p830BaHI/I$I ):[pO6HO-J'IHH€I>iHBIX BLIpa)I(eHHfI n BHpa)KeHI/Iﬁ
C KBaApaTHbBIMU KOPHSAMMH.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

MOHUMATb CMBICJI 3alIUCHU YUCJIa B CTAHAAPTHOM BHUJIC;
ONICpUpOBaTh HA 0a30BOM YPOBHC MOHATHEM «CTAHAAPTHAA 3alIMUCh YUCIIA».

YpaBHeHHS U HEPABEHCTBA



OmnepupoBath Ha 0a30BOM YypPOBHE TMOHSATHUSMHU: PABEHCTBO, YHCIOBOE pPAaBEHCTBO,
YpaBHEHUE, KOpPEHb YPAaBHEHHUs, PCIICHHUE YPaBHEHHMs, 4YHMCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHUE HEPABEHCTBA;

IIPOBEPSTH CIPABEAJINBOCTD YHUCIOBBIX PABEHCTB U HEPABEHCTB;

peuaTh JIMHEMHbIE HEPAaBEHCTBA U HEPABEHCTBA, CBOASIINECS K JIMHEUHBIM;

penaTh CUCTEMbI HECIIOKHBIX JIMHENHBIX YPAaBHEHM, HEPABEHCTB;

[IPOBEPSATH, SIBJISETCS JIU JaHHOE YUCIIO PELIEHUEM ypaBHEHUS (HEPABEHCTBA);

pelaTh KBaJpaTHble ypaBHEHUS 10 (opMylie KOpHEN KBaIpaTHOIO YpaBHEHUS;
M300pakaTh pEIICHUs] HEPABEHCTB M X CUCTEM Ha YHCIIOBOH MPSMOH.

B noBceqHEeBHOM KM3HU U IPpH H3YYCHUH NPYI'UX NMPEeAMETOB:

COCTaBJIATh M pellaTh JMHEHHBbIE YPaBHEHHs IPH DPELICHHMH 337a4, BO3HHUKAIOIIUX B
JIPYrux y4eOHbIX IpeaMeTax.

D yHKUUHA

Haxonuts 3HaueHre (pyHKIMH 110 3aJaHHOMY 3HAUEHUIO apTyMEHTa;

HaxXOJUTh 3HAYEHHE apryMeHTa IO 33JaHHOMY 3HAUEHHIO (YHKIHMHU B HECIOXKHBIX
CUTYaIUsIX;

OTIPENeNATh TMOJOXKEHHEe TOYKU IO €€ KOOpJAMHAaTaM, KOOPAMHAThl TOYKM IO €€
MOJIOKEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;

o rpaduKy HaxoAWThb O0JIACTh OMpeesieHUs], MHOXKECTBO 3HAUYECHUU, HYIM (QYHKIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA, POMEKYTKH BO3pacTaHus U yObIBaHUS, HAaHOOIbIIEE U
HauMeHblee 3HaueHus1 QyHKIINH;

MIPOBEPSATH, SBISETCA JIM JaHHBIM Tpaduk rpadukoM 3aJaHHONW (YHKUWU (JIMHEHHOH,
KBaJpaTUYHOM, 0OpaTHOM MPOTIOPIUOHATHHOCTH);

onpenenaTh NPUOIIKEHHBbIE 3HAYCHHMs] KOOPAMHAT TOYKM IepecedyeHus rpadukoB
byHKIINI;

ONepHpOBaTh Ha 0a30BOM YPOBHE MOHSATHUSAMH: MOCIEIOBATEIBLHOCTD, apHU(pMeTndecKas
Iporpeccus, reoMeTpuyecKasl Iporpeccus;

pemaTh 3aJjadyd  Ha IPOrPEeCCHH, B KOTOPBIX OTBET MOXET OBITh IOJIy4eH
HEIOCPEICTBEHHBIM MOJICUeTOM 0€3 pUMeHeHHs (GopMyI.

B noBcegHeBHOIM KU3HM U NPH U3YyYeHUH APYTUX MPeIMeTOB:

HCIIOJIB30BATh Fpa(bI/IKI/I pPE€AJIBHBIX HPOLECCOB U 3aBHCUMOCTEH IJI1 OIpEACIICHUA HUX
CBOMCTB (HaI/I6OJ'II)HII/IC N HANMCHBIIMC 3HA4YCHUA, IIPOMCKYTKH BO3paCTaHUA U
Y6BIBaHI/I5[, 00/1aCTH IOJOKHUTEIbHBIX U OTPULATCIIBHBIX 3HAUCHUH U T.l'[.);

CraTncTuKa U TeOpHsi BEPOATHOCTEM

HmeTh mpejcTaBiICHUE O CTATUCTHYECKUX XapaKTEPUCTHKAX, BEPOSATHOCTH CITy4aitHOTO
COOBITHS, KOMOMHATOPHBIX 33/1a4ax;

pemaTh npocTelinue KOMOWHATOPHBIE 3a/la4d METOJIOM IMPSIMOTO W OPraHU30BaHHOTO
nepedopa;

MPEJCTaBIATh JAaHHBIC B BUJIC TAOJIHII, AUarpamMm, TpaduKoB;

YUTaTh HHPOPMAIIUIO, TPEICTABICHHYIO B BUJIC TAOJUIIbI, IMAarpaMMBbl, rpaduka;
OTIPEJIeNIATh OCHOBHBIE CTATUCTHYECKHUE XapaKTEPUCTUKH YHCIOBBIX HAOOPOB;

OIICHUBATh BEPOSITHOCTh COOBITUS B TIPOCTEHUIIINX CITydasiX;

HMMETh MPEICTABICHUE O POJIM 3aKOHA OOJIBIITNX YHCET B MACCOBBIX SIBICHUSIX.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

OICHUBATH KOJIMYECTBO BO3ZMOXKXHBIX BAPHUAHTOB MECTOIOM nepe6opa;

HUMCETH NIPEACTABIICHUC O POJIK ITPAKTHYCCKU JOCTOBCPHBIX U MAJIOBCPOSATHBIX C06BITHﬁ;
CpaBHHUBATb OCHOBHBIC CTATUCTHYCCKUC XaPAKTCPUCTHKHU, IIOJTYUCHHBIC B IIPOLCCCC
peIICHUA HpHKJla,Z[HOf/'I 3aaa4uu, U3yU4CHUS PCAJIbHOT'O ABJICHUS

OLCHUBATL BEPOATHOCTH PCAJIbHBIX COOBITHI U SIBIICHUH B HECIIOMKHBIX CUTyaluix.

TexcToBBIE 3272941



Pemate HeCIIOKHBIE CIOKETHBIE 3a/a4d pa3HBIX TUIIOB Ha Bce apupMeTHYecKue
JICUCTBUS,

CTPOUTbh MOJIEb YCIOBUS 3a1a4yM (B BUIE TaOIMIIbI, CXEMbI, PUCYHKA UM YPAaBHEHUS), B
KOTOpPO# JaHbl 3HAUYEHHUS JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LIEJBIO MOMCKA
pelIeHus 3a/1a4H;

OCYILIECTBIIATh CIIOCOO MOMCKA pEIeHMs 3a/1a4, B KOTOPOM PAacCyXJIE€HUE CTPOUTCS OT
yCJIIOBHS K TPEOOBAHUIO MM OT TPEOOBAHMUS K YCIOBHUIO;

COCTaBJIATh IUIaH PELIEHUS 3a0a4u;

BBIJICIISATD ATAIbI PELICHUS 3a/1a4H;

HMHTEPIPETUPOBATh BBIUMUCIUTENbHBIE PE3yJbTaThl B 3a7aye, UCCIEIOBATH MOJY4YEHHOE
pelIeHre 3a/1auu;

3HaTh Pa3jMuhe CKOPOCTEel OOBEKTa B CTOSYEH BOJE, MPOTUB TEUCHUS] U MO TECYCHHUIO
pexu;

pelaTh 3a/1a4i Ha HaX0K/IEHNWE YacTH YKcia U YKicia 10 €ro 4acTu;

pemarh 3a7a4d pa3HbIX TUIOB (Ha pabOTy, Ha MOKYIKU, HAa JIBUKEHUE), CBSI3bIBAIOIINX
TPH BEJINYMHBI, BBIJCNATH 3TH BEIMYMHBI U OTHOLIEHUS MEKy HUMU;

HaxXOJUTh MPOLEHT OT YHCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAWUThb IMPOILIEHTHOE
CHID)KEHHE WM MTPOLIEHTHOE MOBBILIEHHE BEIMYNHBI;

pelIaTh HEeCI0KHbIE JJIOTHYECKUE 3aJaud METOJIOM PacCyXAeHUH.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

BBIJIBUTATh THITOTE3bI O BO3MOXXHBIX MPECTbHBIX 3HAYCHHUSAX NCKOMBIX B 3a/1a4€ BEITMINH
(menatb NPUKUIKY).

HcTtopust MaTeMaTHKH

OnuceiBaTh OTHENbHBIE BBIJAIOUIUECS PE3YNIbTaThl, MOJYyYEHHBIE B XOJ€ DPa3BUTHUS
MaTeMaTHKU KaK HAyKH;

3HATh MPUMEPHl MATEMAaTUYECKUX OTKPBITHI U WX aBTOPOB, B CBS3H C OTEUECTBEHHOU U
BCEMUPHOU UCTOPHUEH;

MMOHUMATh POJIb MAaTEMAaTUKH B pa3Butuu Poccuu.

Metoabl MATEMaTHKH

BriOupate mogxomsAmiuii WM3y4eHHBIM METOA JUIA PEIICHUS W3YYCHHBIX THIIOB
MaTeMaTHYECKUX 3a/1ay;

[IpuBoguT,  mpuUMEphl  MATEMAaTHYECKUX  3aKOHOMEPHOCTEH B  OKpYXKaromieh
JEHCTBUTEILHOCTH M TIPOU3BEACHUSIX UCKYCCTBA.

OO0y4aromuiics MOJTy4UuT BO3MOKHOCTh HAYYHTBCH:

Yucaa

Onepuposams NOHAMUAMU:  MHONCECMBO HAMYPATbHbIX YUCET, MHONCECMBO UYelblX
yuces, MHOJNCECMBO PAYUOHATILHBIX YUCET, UPPAYUOHATbHOE YUCTO, K8AOPAMHbLI KOPEHb,
MHOIICECMBO OCUCBUMENbHBIX YUCE]l, 2EOMEMPUYECKAST UHMEPNPEMAayUsi HAMYPaIbHbIX,
YenblX, PAYUOHATLHBIX, OCUCMBUMENbHBIX YUCE];

HOHUMAM®b U 0OBACHAMb CMbLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

BbINOIHAMb  GbIUUCTCHUS, 6 MOM YUCLE C UCHONb30GAHUEM NPUEMO8 DAYUOHATLHBIX
8bIYUCTCHUU,

BbINOIHAMb OKPY2IeHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBLE YUCILA,

npeocmasiims payuoHaIbHOE YUCIO 8 8Ude 0eCAMUYHOU Opoou

YROPAOOUUBAMb YUCLA, 3ANUCAHHbIE 8 8UOe 0OObIKHOBEHHOU U 0eCAMUYHOU OpooU;
naxooume HO/[ u HOK uucen u ucnonv3oeams ux npu peuweHuu 3a0au.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:

NPUMEHAMb NPABUNA NPUOTUNICEHHBIX BbIYUCTEHUL NPU PEUleHUU NPAKMUYECKUX 3a0ay u
peutenuu 3a0a4 Opyeux yueOHvix npeomemos;



BbINONIHAMb CPABHEHUE PEe3YIbMAMO8 GbIYUCLCHUL NPU PeUleHUU NPAKMUYecKux 3a0ay, 8
MOM YUCTE NPUOTIUNCEHHBIX GbIYUCTEHULL

COCMABIAMb U OYEHUBAMb YUCTIOBbLE BbIPANICEHUS NPU PeUleHUU NPAKMUYecKux 3a0ay u
3a0ay u3 Opyaux yueOHvlxX npeomemos,

3anucvl8ams U OKpY2isimb YUCTIO08ble 3HAYEHUS PEANbHbIX GEIUYUH C UCNOTb308AHUEM
PA3HBIX CUCTEM USMEPEHUSL.

ToxnecTBeHHbIE IPe0OPaA30BaAHUA

Onepuposams NOHAMUAMU CENeHU C HAMYPALbHbIM NoKaA3amenem, CmeneHu ¢ Yeibim
OMpUYamenbHbiM NOKA3amenem,

8bINOIHAMb NPEOOPAZ0BAHUSL YEIbIX BbIPAICEHULL: OeUCMBUsL ¢ OOHOUICHAMU (CLOJCEHUe,
gbluumManue, YMHOJCEHUe), Oelicmeus ¢ MHO20UIeHaAMU (CNodceHue, BbluumaHue,
VMHOCEHUE),

BbINOIHAMb PA3LONCEHUE MHOLOUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08: 8blHeCeHUe
3a CKOOKY, ePYNNUPOBKA, UCNONb308AHUE YOPMYIL COKPAUEHHO20 YMHONCEHUSL,

8b10€IAMb K8AOPAM CYMMbL U PAZHOCIU OOHOYIEHOB,

PACKAA0bI8AMb HA MHOMCUMENU KBAOPAMHBINL  MPEXyleH,

BbINOIHAMbL — NPe0OPA30BAHUS.  GLIPANCEHUN,  COOEPAHCAWUX — CHMENeHU C  Yeablmu
OMPUYAMENLHLIMU NOKA3AMENAMU, NEPexoOUums Om 3anuUcu 8 6ude CMmeneHu ¢ Yeablm
OMmpuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

8bINOIHAMb NPeodPA308aHUsl OPOOHO-PAYUOHANILHBIX BbIPANCEHUL. COKpaweHue opooel,
npusedeHue aneedpaudeckux opooei Kk oouemy 3HaMeHamenio, ClodceHue, YMHONCeHUe,
oelleHue aneebpauyeckux opoobeti, 8o3gedeHue aieedpauieckol Opoou 8 HamypaIbHyO U
Yenyro OmpuyamenbHyo Cmenenb,

8bINOIHAMb NPEOOPA3Z0BAHUSL BLIPANCEHUL, COOEPAHCAUUX KBAOPATHBLE KOPHUL,

8bl0eNAMb K8AOpam CyMMbl UIU PA3HOCMU OBYUIIEHA 6 BbIPANCEHUSX, COOEPHCAUJUX
K6aopammbvle KOpHU,

8bINOIHAMb NPEOOPA3Z0BAHUSL BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

8bINOIHAMb NPeodPaA308aHUs. U OCUCMEUS C YUCIAMU, 3ANUCAHHLIMU 8 CMAHOAPMHOM
suoe;

8bINOIHAMb NPeoOPA308aHUS AI2EOPAUECKUX GbIPANCEHUN NPU PeuleHUul 3a0ay Opyaux
VUEOHBIX NPEeOMEeMO8.

YpaBHeHUs] M HEPABEHCTBA

Onepuposamev NOHAMUAMU: YPABHEHUE, HEPABEHCMBO, KOPEeHb YPABHEHUS, peuleHue
HepageHcmea,  PAGHOCUNIbHblE — YPABHeHUs,  001acms — OnpeoeieHuss  YPaeHeHUs
(Hepasencmaa, cucmemvl YPAGHEHUL UL HEPABEHCME),

peulams JIUHElHble YPABHEHUsl U YPABHEHUs, CGOOUMble K JUHEUHbIM C NOMOWbIO
ModHCOeCmEeHHbIX NPeodPA308aHULL,

peutams K8aopamHvle YPAGHEHUs. U YPABHEHUs, C800UMble K K8AOPAMHbIM C NOMOUbIO
ModHCOeCmEeHHbIX NPeodpPaA308aHUlL,

peutams OpoOHO-TUHElHble YDABHEHUsL,

pewams npocmeriuiue UppayUOHALIbHbLE YPAGHEHUS 6UOA f (X) N a, Vf (x) = VO (x) ;

pewams ypagHeHus 8uod X"=a ;

pewams ypagHeHusi CnocoOoM paznodHcenus Ha MHONCUMENU U 3aMeHbl NepeMeHHOU;
UCNONIb308aMb MemMOO UHMEPBAN08 Ol peuleHuss yeavix u OpoOHO-PAYUOHATLHBIX
HepaseHcms;

pewamy TuUHelHble YPAGHEeHUS U HePABeHCMEa C Napamempamu,

peuams HeCl0JCHble KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM;

pewams HeCI10HCHble CUCEeMbl IUHEIHbIX YPAGHEHUN C napamempamu;



PeuLambv HeCl0IHCHblE YPABHEHUA 8 YE1blX YUCIAX.

B noBceqHEeBHOM KM3HH H IPpH H3YYCHUH NPYI'UX MPEeaAMETOB:

cocmasnams U pewlams JUHelUHble U KEAOpamuvle VPAGHEeHUs, VPABHEHUS, K HUM
c800AWUECs, CUCMeEMbl TUHEUHbIX YPABHEeHULl, HEPABEHCME NpuU peuleHul 3a0ay Opyaux
VUeOHbIX NpeoMemos;

8bINOIHAMb OYEHK)Y NPABOON0000Us Pe3VIbMAamos, NOLYYAeMblX NPU peuleHul TUHelHbIX
U K8AOPAMHBIX YPAGHEHUN U CUCMEM JTUHEUHbIX YPAGHEHUU U HEPABEHCME NPU peuleHUU
3a0a4 Opy2ux y4eOHvIX npeomemos;,

8bIOUpPAMb  COOMEEMCMEYIOWUE VPABHEHUs, HePABeHCMm8a UMY UX Cucmemvl Os
cocmagienusi Mamemamuieckol Mooeau 3a0aHHOU PeaibHOU CUMYayuu Uil NPUKIAoOHoU
3a0ayu;

yMemb UHMEPNPEemupo8ams NOJYYEHHbIL NPU peuleHul YPAGHeHUsl, Hepagencmed uiu
cucmembvl pe3yibmam 8 KOHMeKcme 3a0aHHOU PeanlbHOU CUmyayuu uid NpUKIaoHol
3a0ayu.

DyHKUUHA

Onepuposamo noOHAMUAMU. HYHKYUOHANbHAS 3ABUCUMOCMb, (DYHKYUSL, epaghuKr hyHKyuu,
cnocobdwvl 3a0anusi QyHKYuU, apeymenm u 3HaveHue QyHKyuu, ooracmov onpeoenenus u
MHOJCECMBO 3HAYEHUL (YHKYUU, HYIU DYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb YYHKYUU,

cmpoumyp epaghuxu JIUHEUHOL, K8aOpamu4Hou Gyuryuil, 0bpamuoll

NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: YA LY = ~X | y=Ix;

Ha npumepe K8AOPAMUYHOU (OYHKYUU, UCNOIb308aMb NPeodpa308anus epapura
@dynxyuu y=f(x) ons nocmpoenusn epapuxos GyHkyutl ¥ —=af (kx+by)+c;

COCMAsIAMb YPAGHEHUS. NPSAMOU NO 3A0AHHBIM YCIIOBUSAM. NPOX00sauell yepe3 08e MouKu
C 3A0aHHBIMU KOOPOUHAMAMU, NPOX0OAujell yepe3 OAHHVIO MOYKY U NApaLlelbHOl
OAHHOU NPAMOI;

uccne0osams QYHKYUI no ee epapuxy;

HAXO00UMb  MHONCECMBO  3HAYEHUl,  HYIU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUL,

onepuposamv  NOHAMUAMU: NOCIE008AMENLHOCMb, — APUPMEemuUecKkas npopeccus,
2eomempuyeckas npoepeccust,

pewams 3a0a4u Ha apuPMemudecKyro i 2eoMempuieckyo npocpeccuro.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

ULTIOCMPUPOBAMb ¢ NOMOWDBIO 2PAPUKA PEANbHYIO0 3A8UCUMOCIb UTU NPOYEcC No UX
Xapaxmepucmuxam,

UCNONIb308aMb CEOUCMEA U 2PAPUK K8AOPAMUYHOU (PYHKYUU NpU peuleHuU 3a0ay u3
Opy2ux yueOHbIX npeomemos.

TexcToBBIC 327291

Pewamob npocmoie u cnosicuvie 3a0a4u pasHuvlX Munos, a maxdice 3a0a4u NOGbIUEHHOU
mpyoHocmu;

UCNONb308aMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CIONCHBIX 3a0ay O/s
HOCMPOEHUsL NOUCKOBOLL CXeMbL U PEUeHUs. 3a0aY;

paziuuams Mooeib MeKCma u Mooelb peuleHus 3a0aqi, KOHCMpPYyupoeams K O0OHOU
MOOeNU peuleHUs HeCI0ACHOU 3a0ayl pasHble MoOelu meKcma 3a0adu;

3HaMb U NPUMEHAMb 00a CnOcoda NOUCKA peulerus 3a0ay (om mpedo8anus K YClosuio u
om yCno8usi K mpebo8anuro),

MOOenUPOB8ams paccyicOeHusi NPU NOUCKe peulenls 3a0ay ¢ NOMOWbIO 2pagh-cxemobl,
8b10eIsIMb IMANbl PeuleHUs 3a0a4u U CO0epAHCAHUe KAHCO020 IManda,



yMemb  blOUpAMb  ONMUMANLLHBINL MEeMOO peuleHus 3a0ayu U O0CO3HABAMb 8blOOD
Memooa, paccmMampusams paziudHvle Memoobl, HAX0O0UMb pazHvle peueHus 3a0au,
eciu 803MONCHO,

AHATUUPOBAMb 3aMPYOHEHUSI NPU PEULEeHUU 3A0aY,

BbINOIHAMb  PA3IUYHbIE NPEoOPA30BAHUS NPEONONCEHHOU 3a0ayU, KOHCMPYUpO8amb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie obpamuvle,

UHMEPNPEemupo8ams  GbIUUCTUMENbHblE — pe3yibmamsl 6 — 3adave,  UCCIe008amMb
NOIyYeHHOe peuleHue 3a0adu,

AHATUUPOBAMb BCEBO3MONCHBLE CUMYAYUU 83AUMHO20 PACNONONCEHUSL O8YX 00BLEKMO8 U
UBMEHeHUe UX XaApakmepucmuk NpU COBMECMHOM OBUMCEHUU (CKOPOCMb, 8pems,
paccmosinue) npu peulenuu 3a0ay Ha 0sudiceHue 08yxX 00beKmos KaKk 6 0OHOM, MaK U 8
NPOMUBONOLONCHBIX HANPABIIEHUAX,

UCCe008aMb BCEBOZMONCHbIE CUMYAYUU NPU DeuleHUulu 3a0ay Ha O8UdCeHue No peke,
PAaAccmMampusams pazmvie CUCHEMbl OMcyemd,

pewams pazHooopasHvle 3a0adu «Ha Yacmuy,

pewams u 060CHOBbIBAMb C80€ peuleHue 3a0ay (8blOesimb MAMeMamuidecKyro 0CHO8Y)
HA HAXOMCOEHUe Yacmu YUCLd U YUCId NO e20 YACMmu HA OCHO8e KOHKPEMHO20 CMbICId
opoou;

0CO3HABAMb U OOBACHAMb UOCHMUYHOCHb 3A0ay PA3HbIX MUNO08, CEA3bIEANOWUX MPU
senuyuHbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE), BblOelamb SMU GeIUdUHbL U
OMHOWIeHUsT MeXHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMPYUposambs
cobcmeeHnmble 3a0ay YKA3aHHbIX MUNOG;

811a0emb OCHOBHbIMU MEMOOAMU PeULeHUsl 3A0ay HA CMeCU, CNIA8bl, KOHYEHMPayuu,
pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCILe, CIONCHbIE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONb3YS pA3HbLE CNOCOObL;

pewams 1o2uieckue 3a0aiu pasHulMu Cnocooamu, 6 mom uucie, ¢ 08yms OIOKamu u ¢
mpemsi O10KaAMU OAHHBIX C NOMOWbIO MadIUuy,

pewams  3a0auu N0  KOMOUHAMOpUKe U Meopuu  6epOsIMHOCMel HA  OCHO8e
UCNONb308AHUS U3YHUEHHBIX MEMOO08 U 0OOCHOBLLBAMb PEUUEHUE,

Ppewams HeCl0HCHbIe 3A0ayU N0 MAMEMAMUYecKol CMmamucmuKe,

061A0emb OCHOBHbIMU MEMOOAMU PeUeHUsi CIOJHCEMHbIX 3a0ay. apugmemudecKkutl,
aneebpauveckuil, nepebop 8apuanmos, 2eoMempuyeckuil, epaguueckuil, NPUMeHsIMb Ux 6
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

gvldensimsb  NpU  peuleHuu 3a0ad Xapakmepucmuku paccmampueaemon 8 3adaue
cumyayuu, OMIUYHble OMm pedalbHblX (me, Oom KOMOpPbIX aAOCmMpacuposaIucs),
KOHCMPYUpo68ams HOBble CUMYAYUU C YYemom 3Mux Xapakmepucmux, 6 4acmiocmu, npu
peutenuy 3a0a4 Ha KOHYeHMpayuuy, y4umulams NIOMHOCMb eecmad;

peutams U KOHCMPYUpPo8ams 3a0a4u Ha OCHOBE PACCMOMPEHUs PedsibHbIX CUmMyayuil, 8
KOMOpbIX He mpedyemcs MOYHbIl bIYUCTUMENbHBIU pe3ylbmant,

peutams 3a0a4u Ha 08UNCEHUe NO peKe, PACCMAMPUBAsl PA3Hble CUCEMbl OMCcYemd.

CraTncTHKa ¥ TEOpHUsi BEPOATHOCTEH

Onepuposams nNoHAMUAMU. CMOLOUAMble U KPY2osble OUazpammbsl, mabauybl OAHHLIX,
cpedHee apugpmemuueckoe, mMeouauna, Haudoabllee U HaAUMeHbUlee 3HAYeHUs 8bl10OPKU,
pazmax 8blOOPKU, OUCHEPCUsi U CMAHOAPMHOE OMKIIOHEeHUe, CAVYAUHAS USMEHYUBOCTb,
uzsnexamov UHGOpMayuro, npedcmasieHHyro 8 mabiuyax, Ha OUaAzpamMmax, 2pagurax;
cocmasnsams mabauysl, CMpoums OUACPAMMbl U 2pAPUKU HA OCHOBE OAHHBIX;
onepuposams NOHAMUAMU. hAKMOPUAT YUCA, NePeCMAHOBKU U COYeMaHUsl,

NPUMEHAMb NPABUTIO NPOU3EEOEHUsI NPU PeLleHUU KOMOUHAMOPHBIX 3a0al,



® onepuposamv NOHAMUAMU. CIYYAUHBIL ONbIM, CAVYAUHBIL 68bIOOp, UCHbIMAHUE,
eMeHmapHoe caydatinoe codovimue (Ucxo0), Kiaccuyeckoe onpeoeieHue 8eposimHoCmu
CYHaHo20 cobblmusl, onepayuy Hao Cay4auHbIMu COOLIMUAMU,
® npedcmasinmos UHGOPMAYUIO ¢ NOMOWDBIO KPY208 Diliepa,
® pewams 3004l HA BLIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOJIUYeCm8d 8apuanmos ¢
NOMOWbI0 KOMOUHATNOPUKU.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:
®  u381€KAMb, UHMEPNPEMUPOBAMY U NPEOOPA308bIBANb UHDOPMAYUIO, NPEOCMABTIEHHYIO 8
mabauyax, Ha OUAZpPamMMax, cpaguKkax, ompaxcarouwyro ceoucmea U XapaxKmepucmuxu
PeanbHbIX NPOYECccos U AGNeHUlL;
® onpedenamv CMAMUCMU4ecKue XapaKmepucmuru bl00poK o mabauyam, OUazpamma,
epaghuxam, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCTU OM Yellu peuleHUsl 3a0ay;
®  OyeHusamv 8epOSIMHOCHb PEeAlbHbIX COOLIMULL U A6TEeHULL.
HcTopusi MaTeMaTHKH
*  Xapaxmepuzoeams 6KIAO 6bIOAIOWUXCA MAMEMAMUKOS 6 pAa3eumue Mamemamuru u
UHBIX HAYUYHBIX obnacmell;
®  NOHUMAmMb pob Mamemamuky ¢ pazsumuu Poccuu.
MeTtoabl MaTeMaTHKH
o JVcnonv3ys  uzyueHHvle — Memoovl,  NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMD
onposepaiceHue;
® gblOUpamMb U3YYEHHble MemoObl U UX KOMOUHAYUU 0N peueHus MamemamuyecKux
3a0ay;
® UCnoNbL308aMb  Mamemamudeckue 3HaAHus  ONd  ONUCAHUSL  3AKOHOMepHOCcmel 8
OKpYHCcaroweri 0eticmeumenbHOCmMu U NPOU3Be0eHUIX UCKYCCMEdA.

1. Conepxxanue yueOHOro npeamera, Kypca
7 kjaacc

1. Beipa:keHusl, TOk1eCTBA, ypaBHEHHSs.

Uucnossie BblpaxkeHHs. HaxokneHue 3HAYEHMI YMCIOBBIX BBIpAKEHUW. BblpaxeHus c
nepeMeHHbIMU. HaxoxJieHne 3HaueHMid BbIpAXXEHUH C mnepeMeHHbIMH. CpaBHEHHE 3HA4YECHHU
BbIpaxkeHui. CTporue u HeCTporue HepaBeHCTBA.

IlepemecTurenbHOE, COYETATENBHOE W pacHpeAeIuTeNbHOE CBOWCTBA JEHCTBUH Hal
yuciaamMu. ToxaectBa. TokaecTBEHHbIE PeOOpPa30BaHKsl BbIPAXKEHUM: MPHUBEICHUE MOJ00HBIX
CJIaraeMblIX, pacKpbITHE CKOOOK.

VYpaBHeHue u ero kopau. CBoICTBa, UCMONIb3YyEeMblE IIPU PELICHUU ypaBHEeHUH. JIuHeiiHoe
ypaBHEHHE C OJJHOM NepeMeHHOM. Pemenue 3a1ay ¢ NOMOIIBIO YPaBHEHUH.

CraTtuctuyeckue XapakTepUCTUKU: cpefHee apudmerndeckoe, pazmax U Mojaa. Meauana
KaK CTaTUCTUYECKasi XapaKTepPUCTHUKA.

2. DyHKUIMH.

UYro takoe (yHKuIMA, 001aCTh ONpeeaeHus U 001acTh 3HaYeHUi (yHKUIuU. Berunucienue
3HayeHu GyHKIUM 1o Gpopmyine. Crnocoosl 3ananus GyHkuuu. I'paduk GyHKIMH.

[IpsiMass mponOpLUOHATIBHOCTD U ee Tpaduk. JIuneitHas GyHKuMsA U ee rpaguk. YTiIoBOH
ko3 duuueHT npsamoit. Bzaumuoe pacnosioxeHue rpadMKoB JTMHEHHBIX (YHKIHH.

3. CreneHb ¢ HATYPAJBHBIM NOKA3aTeJIEM.

Omnpenenenne CTENEHN ¢ HaTypalbHbIM NoKa3areraeM. OCHOBaHME M MOKA3aTeNb CTEIIECHU.
Bo3BeneHne B CTENEHb MOJIOKUTEIBHBIX M OTPULATENIBHBIX UYUCEN. YMHOMKEHUE U JIEIICHHE
creneHeld. CreneHp yncia ¢ HyJIEBBIM IOKa3aTesneM. Bo3BeneHue B cTeneHb NMPOU3BEACHUS U
CTETICHH.

Onnounen u ero crapaapTHbiil Bua. KosdduiueHt u crenenb ogHOUIeHA. Y MHOKEHUE
oHOUIeHOB. Bo3BeneHue ofHowileHa B cTeneHb. MyHKIMH y = X2, y = X°, UX rpaduku
(mapabosia u KyOudeckas napabosa) u CBOHCTBA.



4. MHOro4/1eHblI.

MHorowieH u ero craHgapTHbeli Bua. IlpuBenenune mnogOOHBIX YIEHOB MHOTOYJICHA.
Crenenp MHOrouwieHa. CiokeHre U BBIYUTAaHUE MHOTOYJICHOB.

YMHOKEHHE OJJHOUJICHa HA MHOTOWIEH. BriHEeceHne o011ero MHOKHUTENS 32 CKOOKH.

YMHOKE€HHE MHOIO4WIEHa Ha MHOrouieH. Pa3nokeHne MHOrOuJI€HOB Ha MHOXHUTEIU
CIoco0OM TPYIIIHPOBKY.

5. ®opMyJIbl COKPAILLIEHHOT0 YMHOKEHHUSI.

Bo3Benenue B kBajgpaT U B KyO CyMMbI U Pa3HOCTH JIBYX BbIpaXXeHHUI 1o Gopmynam (a
+ b)? = a® £ 2ab + b?, (a £ b)® = & + 3a°b + 3ab? + b®. PaznoxeHne Ha MHOXHUTENIN C TOMOMIBIO
(dbopmyIn KBazpaTa CyMMBI U KBa/IpaTa Pa3HOCTH.

VMHOKEHHE Pa3HOCTH MIBYyX BBIPOKEHHMH Ha UX Cymmy:(a-b) (@ +b) = a*-Db2
Pa3znoxxeHne pa3HOCTH KBaJpaTOB HAa MHOXXMUTENHM. Pa3nokeHHe Ha MHOXKUTEIM CyMMbl U
pasHOCTH KyOOB: (a * b) (a® + ab + b?) = a® +b°.

Hensie Boipaxenus. [IpeoOpa3oBaHue 1eI0ro BbIpaxkeHUs B MHorowieH. IlpumeHnenue
Pa3IMYHBIX CHOCOOOB JUIsl Pa3jiO’KEHUS HAa MHOXKUTENU: BBHIHECEHHME OOILEro MHOXHUTENS 3a
CKOOKH, TpyNIHUPOBKa, (POPMYIIbI COKPAIEHHOTO YMHOXKEHHUS.

6. JIuHeiiHbIe ypaBHEHHS € IBYMS NTePeMEHHBIMHM H UX CHCTEMBI.

JIuneliHOEe ypaBHEHHE C ABYMs NEpEeMEHHBIMHU. PenieHue u CBOMCTBA ypaBHEHHMS C IBYMs
nepeMeHHbIMU. BeipaxkeHne oHO# nepemMeHHON depe3 apyryo. ['paduk nuHEHOTO ypaBHEHUs
C IByMS IEPEMEHHBIMHU.

Cucrembl IMHEHHBIX ypaBHEHHUH ¢ AByMs nepeMeHHbIMU. Crioco6 mojctaHoBkH. Crioco6
cioxeHus. PermeHne TeKCTOBBIX 3a/jau ¢ IOMOIIBIO CUCTEM YpaBHEHUH.

7. IloBTOpPEHUeE.

8 kiacc
1. PaniuonanbHbIe APOOH.
PanmonansHbIE BBIPKCHHUSI. Jomyctumble 3HAYCHUS
nepeMeHHbIX. ParnonanbHas 1poos. OCHOBHOE cBOMCTBO apoOu. CokpalieHue ApoOei.
CnoxeHue W BBIYUTAHWE palMOHAJIBHBIX Jpo0Oel C OJWHAKOBBIMH 3HAMEHATEIISIMH.
CrnoxeHue ¥ BRIYUTAHUE PAIMOHAIBHBIX APOOEH ¢ pa3HBIMU 3HAMEHATEIISIMH.
YMHOoxkenue  npobeii. BosBemenme nmpobu B creneHb.  [lenenwe  apoOeid.

[IpeoOpazoBaHue panMOHANBHBIX BBhIpaKeHUH. DYyHKIUA y = E,I/I ee rpaduk (rumepoOoia).

2. KBagpaTHble KOPHU.

Pannonaneueie uyncna. IlpencraBieHue palnMOHAIBLHOTO 4YHCIA B BUIE OECKOHEUHOM
JECATUYHOM mepuoaudeckoit npoou. UppamuonansHeie uncna. JleicTBUTENbHBIC YUCIIA.

KBanpaTuelii kopeHb. Apu@MeTHYecKHil KBaJpaTHBIH KOpeHb.YpaBHEHHE X2=a.
Haxosk/eHue TIpHOMIKEHHBIX 3HAYeHNH KBaApaTHOro kopHsa. DyHKIMs y = v/X, ee cBoiicTBa u
rpaduk. KBagpaTHslii KopeHb U3 nmpousBeaeHus u Apoou. KBaapaTHblil KOpeHb U3 CTETICHHU.

BriHeceHne MHOXUTENS 3a 3HAK KOpHSA. BHeceHune MHOXWTENA IOJ 3HAaK KOPHS.
[IpeoOpa3oBanue BoIpaKEHUH, COAEepPKAIIUX KBAPAaTHBIE KOPHHU.

3. KBagpaTHble ypaBHeHHS.

KBagpatHoe ypaBHenue. [lpuBenéHHoe kBaJapaTHoe ypaBHEHHE. PellleHMe HENOJHBIX
KBaJpaTHbIX ypaBHeHHM. @opMmyna KOpHEH KBaJApaTHOTO ypaBHEHUA. J(MCKpUMUHAHT.
Brinenenue kBaapara qByuiieHa. Pemienue 3agau ¢ IOMOIIBIO KBaJApaTHBIX ypaBHEeHUM. Teopema
Buera.

Pemenne ApoOHBIX pallMOHaNbHBIX ypaBHEHUH. PemieHne 3amad ¢ MOMOIIBIO
palMOHANBHBIX YPAaBHEHUM. YpaBHEHUS C TaPaMETPOM.

4.HepaBeHcTBA.

Uucnossie HepaBeHCTBA. [okazaTenbcTBO HepaBeHCTB. CBOWCTBA YHMCIOBBIX HEPABEHCTB.
[lounenHoe cHOXEHHME W YMHOXEHUE YHUCIOBBIX HEpaBeHCTB. OIllEHKAa CYMMBbI, Pa3HOCTH,
MPOU3BEACHUS U YacTHOTO. [[orpenrHOCTh M TOUHOCTh MPUOTUKEHHUS.



[Tepeceuenne u oObeAMHEHHWE MHOXKECTB. YuWCIOBBIE TpoMEXyTKu. (003HaUeHUE
YHUCJIOBBIX MPOMEXKYTKOB. M300pa’keHre 4MCIOBOTO MPOMEXKYTKA HA KOOPJIAMHATHOU MPSMOM.
Pemrenne HepaBeHCTB ¢ 0JHOM nepeMeHHOM. HaxoxaeHue TOmyCTUMBIX 3HAYEHUN NIEPEMEHHON
B BBIPAKEHUSX, COJEP)KALUX KBaJpaTHbIe KOpHU. PellleHne cucTeM HEPaBEHCTB C OJHOMU
IIEPEMEHHOM.

5. CTeneHb ¢ HeJIbIM MOKAa3aTeJeM. JJIeMEHThI CTATHCTUKH.

Omnpenenenre cTeneHu € LEIbIM OTpULATEIbHBIM IOKa3zareneMm. (CBOHCTBAa CTENEHH C
LenbIM noka3atesieM. CTaHJapTHBIM BUJT YKCTIa.

Céop u® rpynmupoBKa  CTaTUCTHYECKUX  JaHHbIX.HarnmsgHoe — mpencraBieHue
CTaTUCTUYECKOUN MH(OpMALIUU: JUarpaMMbl, TIOJUTOH, TUCTOIpaMMa.

6. [ToBTOpeHue.

9 kJacc

1.KBagpaTuunas pyHKuMs.

Oynkrua. O6nacTe ompeneneHuss U obnacTh 3HaueHus (Gyakumu. ['paduxu GyHKIMA.
CpoiictBa (QyHKIUI: HyIu (QyHKIUM, OPOMEXKYTKHM 3HAKOMOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHMs U yObIBaHMUSI.

KBagparHblii TpexuineH HW €ro KOpHHM. PasjokeHue KBaJpaTHOIO TpPEXWIEeHa Ha
MHoxuTemn. DyHKIHA ¥ = ax® + bx + c. Dynkuusay = ax?, eé rpaduk (mapaboa) u cBOiCTBA.
I'paduku dynxmmit y = ax’>+ n, y = a (x - M2 u y = a (x - m)>+ nlloctpoenne rpaduka
KBaJIpaTUYHOMN QYHKIUU.

CrenenHass QyHKUMH Y = X" IpU YETHOM M HEYETHOM HATypaJlbHOM IOKa3zaresne n, eé
rpaduk u cBoiictBa. KopeHnN-ii cTeneHu.

2. YpaBHeHUS M HEPABEHCTBA ¢ OJIHOM MepeMeHHO

Ilemoe ypaBHeHHMEe W ero KOpHU. bukBampaTtHbie ypaBHeHUs. J[poOHBIE palMOHAIBHBIE
YPaBHEHUS.

HepaBeHcTB BTOpO# CTENEHM C OJHOW MEpeMEHHOW. PenieHne HEpaBEHCTBUCHOJb3YA
CBOMCTBA Irpaduka KBaApaTUIYHON (QYHKIIMU. Perenne HepaBeHCTB METOIOM WHTEPBAJIOB.

3. YpaBHeHUS U HEPABEHCTBA € ABYMS lepeMeHHbIMH

VYpaBHeHue ¢ IByMs IepeMeHHbIMH U ero rpaduk. ['paduyeckuii cnocod pemieHus cucteMm
ypaBHeHU. PeleHne cucreM ypaBHEHUH BTOPON CTENEHU CIIOCOOOM MOJACTAHOBKHU HIIU
crocoboM crnokeHus. Peimrenue 3amad ¢ MOMOUIIBIO CHCTEM YpPaBHEHUH BTOPOM CTENEHH.
HepaBenctBa ¢ naBymss nepeMeHHbIMH. CHCTEMBI HEPABEHCTB C JBYMS I[EPEMEHHBIMHU.
N300paxkeHne Ha KOOPAUHATHON TJIOCKOCTH MHOKECTBA PELICHUI HEPABEHCTB M UX CHCTEM.

4. ApudmeTnyeckasi 4 reoMeTprUIeCcKas MPOrpeccuu

[TocnenoBarensHocTU. KoOHeuHble W OECKOHEUHBIE MOCIEAOBATENBHOCTH. UYNEeHBI U
dbopmyna n-ro uieHa nociuegoaTenbHocTd. Yncna Gubonayun. Onpenenenre apupmMeTHuecKoit
nporpeccuu. PasHocts apudmernueckoil mporpeccun. @opmyna n-ro uneHaapuGMeTHIECKOM
nporpeccuu. opmyna CyMMbl IEPBBIX /1 YWICHOBAPU(PMETUUECKOI MPOTPECCUH.

Ornpenenenre reoMeTpUUYECKOl Iporpeccuu. 3HaMeHaTellb FT€OMETPUUYECKON TPOrpeECCUH.
®opmyna n-ro wieHareoMeTrpudeckoil nporpeccuu. ClioxHble NPOUEHThl. PopMylia CyMMBbI
MIEPBBIX /1 WIEHOBI€OMETPUUYECKON MPOTPECCHH.

5. D1eMeHTHl KOMOMHATOPHKH H TEOPHH BEPOAATHOCTEH

IIpumepsl KOMOMHATOpHBIX 3ajnad. JlepeBo BO3MOXHBIX BapuaHTOB. KomOuHaTopHOE
nmpaBwiIo yMHOKeHus. [lepecranoBku. Pazmemenus. Coueranus.

Cnydaiinple coOblTus. OTHOCHTENBHas 4acToTa CiydailHOro coObITHs. BeposTHOCTh
PaBHOBO3MOXHBIX coObITHH. Kiaccuueckas ¢opmyna BeposTHocTH. [IpoTHBOMOIOKHBIE
cOOBITUS. BeposTHOCTH JOCTOBEPHOTO COOBITUS M HEBO3MOXKHOTO coObITHs.HecoBMecTHbIE U
He3aBUCUMBbIE cOObITHA. Cl10KEHHE U YMHOKEHUE BEPOSATHOCTEH.

6. IloBTOpEeHne



I1l. TemaTuueckoe NIaHNpPOBaAHUE

Auredpa, 7 kiaace

Ne Tema ypoxka Koa-Bo
ypoka 4acoB
1 IloBTOpEeHuUe Kypca 6 kiaacca 1

2-23 BripaxeHus1, TOK1eCTBa, YpaBHEHHS 22
24-34 DyHkun 11
35-45 | CteneHb ¢ HATYPAJbHBIM MOKA3aTeJIeM 11
46-62 | MHOro4wieHbl 17
63-82 | @opmyJibl COKPANIIEHHOTO YMHOKEHUSI 20
83-98 | CucreMbl JHHEHBIX YPABHEHUIH 16
99-105 | UtoroBoe noBropeHue. UToroBasi KOHTpPoOJibHAsA padoTa 7

Auredpa, 8 kiiace

Ne Tema ypoka Koa-Bo
ypoka 4acoB
1 IToBTOpEeHue Kypca 7 Kjacca 1
2-24 PaunuonajbHble ApooH 23

25-43 | KBagpaTHble KOPHH 19
44-64 | KBaapaTHble ypaBHeHUs 21
65-84 | HepaBeHcTBa 20
85-90 CreneHp ¢ LeJbIM MOKa3aTeIeM. 6
91-95 | DyieMeHTBI CTATHCTHKH 5
96-102 | IloBTOpPEHHUE 6
103 HTorosasi KOHTPOJILHAS padoTa 1
104-105 | ToroBbie ypOKH 3

Auare0pa, 9 kiaacc

Ne Tema ypoka Koa-Bo
ypoka 4acoB
1 IloBTOpeHue kypca 8 kiacca 1
2-22 KBaapaTuunas pynkuusi 21
23-36 | YpaBHeHMs M HEPABEHCTBA C OHOI MepeMeHHOM 14
37-53 | YpaBHeHMsI M HEPABEHCTBA C IBYMsI lepeMeHHbIMU 17
54-68 | Apudmernyeckasi U reoMeTpHUYecKasi MPOrpeccuu 15
69-81 | DuieMeHTbl KOMOMHATOPUKH M TeOPHH BepPOSITHOCTel 13
82-89 | IloBTOpeHue kypca 5-9 kjiaccoB 8
90-91 | UtoroBasi KOHTpPOJIbHasi padoTa 2
92-102 | Pemenue 3agpauy OI'J 11




IIpunoxenue
K paboueli mporpamme

Kpurtepuu onenuBanus

1. Ouenka nuchbMEHHBIX KOHTPOJIbHbIX PA0OT 00YIAIOMIMXCSH 110 MATEMATHKE.
Omeem ouenusaemcsa ommemkou «5», eciu:
e paboTa BBIMOJIHEHA MOJIHOCTHIO;
® B JIOTUYCCKUX PACCYKJICHUSAX M 000CHOBAHUH PEIICHUS HET MPOOETIOB U OIINOOK;
® B PCIICHMA HET MaTEeMaTHYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIIKCKA,
KOTOpasi He SBJISIETCS CIAEACTBUEM HE3HAHMS WM HEMOHUMAHUS yueOHOTO MaTepuaia).
Ommemka «4» cmagumces 6 cinedyloumux cayuanx:
e paboTa BBHINOJHEHA MOJHOCTHIO, HO 000CHOBAHUS IIArOB PEIICHUST HEAOCTATOUYHBI (€CiIH
yMeHuEe 000CHOBBIBATH PACCYXICHUS HE SBIISIOCH CHEIIUATBHBIM 00BEKTOM MPOBEPKH );
® JIOMYIIEHBI OJHA - JIB€ OUTMOKU WJIM €CTh JIBa — TPU HEN0UETa B BBIKJIAJIKAX, PUCYHKaX,
yepTexxkax Wid rpadukax (eciau 3TH BUIBI pabOT HE SIBISUIMCH CIEIHMAIBHBIM OOBEKTOM
MIPOBEPKH);
® OJIHO 33JIaHWE HE BBITIOJTHEHO, HO OCTaJIbHBIC 3a/IaHHsI PEIICHBI MPABIIIHHO.
Ommemkxka «3» cmagumcs, eciu:
e jomymieHo Oosiee IBYX OMIMOOK miK OoJjiee JIBYX — TpeX HEJ0YETOB B BBHIKJIAJKAX,
yepTexkax Wik rpadukax, HO oOydaromwuiics oOnamaer 00sS3aTeTbHBIMA YMEHHUSIMU T10
MIPOBEPSIEMOM TEME.
Ommemka «2» cmasumcs, eciu:
® JIOMYIICHBI CYIICCTBEHHBIE OIIMOKH, TMOKAa3aBIIME, YTO OOydJaromiuiics He oO0jamaer
00s3aTeNbHBIMU YMEHUSIMHU 110 JAHHOM TeMe B IOJHOM Mepe.

2. O1eHKa YCTHBIX OTBETOB 00Y4YalOIIUXCH 110 MATEMATHKE
Omeem ouenueaemcsa OMMemKoil «5», eciu yueHuK:

® TI0JHO PacKpbUI COJEpKaHUEe MaTepualia B 00beMe, IPeayCMOTPEHHOM MPOrpaMMOi
1 y4eOHUKOM;
® U3JOXKWI MaTepuall TPAMOTHBIM SI3BIKOM, TOYHO HCIOJb3ys MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTIPEICIICHHOM JIOTMUECKOM TIOCIIeI0BATEIIEHOCTH;
® TIPAaBHUJIHHO BBITIOJHWI PUCYHKH, YUEPTEXKH, TPAPHUKH, COITYTCTBYIOIINE OTBETY;
® T0Ka3aJ YMEHUE WLIFOCTPHUPOBATH TEOPUIO KOHKPETHBIMHU MPUMEPAMH, IPUMCHSTH
€¢ B HOBOM CHUTYaIlMU TPHU BBHIIOJHEHUHU MPAKTHYECKOTO 33 JaHHUS;
® POJCMOHCTPHPOBAJ 3HAHWE TEOPUU paHEEe H3YUYCHHBIX COMYTCTBYIOIIMX TEM,
C(OPMHUPOBAHHOCTh M YCTOWYUBOCTH MCIIOJIb3YEMBbIX MPU OTBETE YMEHUI M HABBIKOB;
e OTBEYAJl CAMOCTOSTEIILHO, 0€3 HABOISAIIUX BOIIPOCOB YUUTEIIS,
® BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH MIPHU OCBEIICHUE BTOPOCTEIICHHBIX BOIIPOCOB WU
B BBIKJIaJIKaX, KOTOPbIC 00YYArONIUICS JIETKO UCIIPABHJI TIOCIIC 3aMEUaHUs YUUTEIIS.
Omeem oyenugaemca ommemxou «4», eciu yooeiemeopsaem ¢ 0CHOGHOM MPeHdOBAHUAM HA
OUEHKY «5», HO RPU IMOM UMeem 00UH U3 HEOOCHAMKO8:
e B U3JIOKEHUH JOMYIICHbl HEOOMbIINe MpoOesbl, HE MCKA3UBIIEE MaTeMaTHYEeCKOe
coJiep>KaHue OTBETA;
e JIOTMYIIECHHI OJMH — JBa HeIouYeTa MPHU OCBEIICHUH OCHOBHOTO COJIEP’KaHHUS OTBETA,
WCIIPABIICHHBIE MTOCIIEC 3aMEYaHUs YUUTES;
e JIOMYIICHHI OIIMOKa UiIu OoJiee ABYX HEJOYETOB MPU OCBEIICHHWU BTOPOCTETICHHBIX
BOIPOCOB HMJIM B BBIKJIAJIKAX, JETKO UCIPABICHHBIC TIOCTIE 3aMEYaHUS YIUTEIs.
Ommemka «3» cmasumcs é c1edylouux cayuanx:
® HEMOJHO  PAacKphITO  cojAep)KaHMe  Marepuana  (Colep)KaHue  U3JI0¥KEHO
(dbparMeHTapHO, HE BCerJa MOCENI0BATENbHO), HO TOKa3aHO 00Ilee NMOHMMaHue BOIpoca U



MPOJEMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIE JI1 YCBOEHUS MPOrpaMMHOrO0 Marepuaia
(ompenenenbl «TpeboBaHMSAMM K MaTeMAaTUYECKOW TOJTOTOBKE YYAIIMXCS» B HACTOSIICH
IIpOrpaMMe [0 MaTeMaTHUKe);

® UMEIHUCh 3aTPYAHEHUS WIH JOMYIICHBI OIIUOKU B OINMPEACICHHH MaTeMaTHYeCKOU
TEPMHHOJIOTUHU, YEPTEXKAX, BBIKIAJKAX, HWCIPABICHHBIE IIOCJIE€ HECKOJbKUX HABOISAIINX
BOIIPOCOB YUUTES;

® BBINIYCKHUK HE CHPABUJICA C IPUMEHEHMEM TEOPUM B HOBOM CHUTYallUH IIpU
BBITIOJTHEHUH TPAKTUYECKOTO 3a/JaHMs, HO BBINOJHWI 3aJaHus 0O0S3aTEIBHOTO YPOBHS
CJIO’KHOCTH TI0 TAaHHOM TeMe;

® [IpM JOCTATOYHOM 3HAHMM TEOPETHUYECKOTO MAaTEpHalia BBISIBICHA HEJOCTATOYHAs
c(hopMUPOBAaHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

Ommemka «2» cmagumces 6 c1edylouux ciyuanx:

. HE PacCKpBITO OCHOBHOE COJIEp>KaHUE YUeOHOTO MaTepHuaa;

. OOHApY)KEHO HE3HAHME BBIMYCKHHUKOM OOJIbIICH MM HanOoJiee BaKHOM 4acTH yueOHOro
Mmarepuara;

. JTOTYIIEHbl  OIMMOKA B  ONPEAETICHWW TOHATHUH, TIPU  HCIOJIb30BAHUH

MaTeMaTHYeCKOMN TEPMHUHOJIOTUH, B pPUCYHKAX, YCPTECIKAX WA rpa(bmcax, B BBIKJIaJJKAaX, KOTOPLIC
HC UCITPABJICHBI IMMOCJIC HECKOJBKHUX HABOJAINX BOIIPOCOB YUUTCIIA.

OneHnBaHHE TECTOBLIX PadOT:

“5”- ecnm Habpano ot 81 10100% oT MakCHMMaTbHO BO3MOXKHOTO Oasia;
“4”- ot 6110 80%:;

“3”- ot 41 10 60%:;

“27- mo 40%.

e o o o

4. Oomas kaaccnpuKaANUA OMHGOK

[Ipu onieHke 3HaHUMN, YMEHUI 1 HABBIKOB yJalllUXCS CIIEAyeT YUYUTHIBATh BCE OMUOKHU (TpyObIe 1
HErpyObI€) U HEJIOYETHI.
I'pyObiMu cunTaoTcst OIMOKM:

e HE3HAHHE ONPEICIICHUS OCHOBHBIX MOHITHM, 3aKOHOB, NMPABUJI, OCHOBHBIX IOJIOKEHHIA
TEOpUH, HEe3HaHUE (POPMYII, OOIIECTIPUHATHIX CUMBOJIOB 0003HAYCHHUM BEIMYUH, €AMHMUIL
WX U3MEPEHUS;

HE3HAHHE HAUMEHOBAHUN €AMHULl U3MEPEHHUS;
HEYMEHHUE BBIJCTUTH B OTBETE TJIABHOE;
HEYMEHUE MIPUMEHSTh 3HAHUS, AITOPUTMBI JUIS PELICHUS 3a/1a4;
HEyYMEHHUE JIeNIaTh BBIBOJIbI U 0000IIEeHNS;
HEYMEHUE YUTATh U CTPOUTH IPa(UKu;
HEYMEHHUE IMOJIb30BaThCs IEPBOUCTOYHUKAMHU, YIEOHUKOM U CIIPABOYHHKAMU;
MOTEePs KOPHSI I COXPaHEHHE MOCTOPOHHETO KOPHS;
oTOpackIiBaHuEe 0€3 0OBSICHCHUI OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIINOKH;
BBIYHCIUTENbHBIE OMIMOKH, €CITH OHU HE SBISIOTCS OMHUCKOM;
® JIOTUYECKHE OIIMOKH.
K HerpyObIM ommoKam ciie1yeT OTHECTH:
® HETOYHOCTh (POPMYITHPOBOK, OIMpPENEICHHUM, TOHATUN, TEOPHii, BbI3BaHHAS HETMOJIHOTOM
0XBaTa OCHOBHBIX MPHU3HAKOB OMPEAENIEMOro MOHATHS UM 3aMEHOW OJHOTO - IBYX U3
9TUX MPU3HAKOB BTOPOCTETIEHHBIMH;
® HETOYHOCTh rpaduka;
e HepalMOHAJIbHBIA METOJA peHIeHHs 3a7auyd WU HEAOCTATOYHO MPOJYMAaHHBIN IIJIaH
oTBeTa  (HapylleHWe  JIOTUKH, TOJMEHa  OTACTbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTETICHHBIMHU);




e HepalMOHaJIbHbIE METO/IbI PaOOTHI CO CIIPABOYHON U APYrOH JTUTEPATYpOi;

e HEYMEHHE pelaTh 3aJauu, BHIIOIHITD 3aJaHus B 00IEM BHJIE.
Henoyerammu sABIISIOTCA:

e HEepalMOHAIbHbIC IPUEMBbI BEIYUCICHUNA 1 Pe0Opa30BaHMii;

e HeOpexxHOe BHITIOHEHHE 3aMUCel, YepTexeld, cxeM, rpad)uKoB.



	1. Оценка письменных контрольных работ обучающихся по математике.
	2. Оценка устных ответов обучающихся по математике

		2021-04-25T14:43:22+0300
	Иванов




