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BoeinyckHuk Hayuutcd B 5-6 kiaccax (UIsi MCHOJb30BaHUS B IOBCEJHEBHOM JKU3HM H
oOecrie4eHus1 BO3MOKHOCTH YCIIEUTHOTO MPOIOKEHNS 00pa30BaHUs Ha 0a30BOM YPOBHE)

OnepupoBaTh Ha 0a30BOM ypoBHEl TMOHSATHUSMHU: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHOKECTBO, TPUHAITICKHOCTB;

3a/1aBaTh MHO>KECTBA IIEPEUUCICHUEM UX JIEMEHTOB;

HaXOAUTh MepecedeHne, 00beJUHEHNE, TOAMHOXKECTBO B IPOCTEHIIINX CUTYaIUSsX.

B noBcegHeBHO KU3HM U MPU U3YYEHUHU APYTUX NPeIMETOB:

pacrno3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

OnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUAMH: HATypalbHOE 4YHCIO, LEJ0€ YHUCIIO,
OOBIKHOBEHHAs APOOb, TECATUUHAS IPOOb, CMEIIAHHOE YHUCIIO, PAIIMOHATFHOE YUCIIO;

WCIIOIb30BAaTh CBOMCTBA 4WCEI M NpaBuia ACUCTBUHA C palMOHAIBHBIMU 4YHUCIAMU IIPU
BBITIOJTHEHUU BBIUMCIICHUH;

UCIIOJIb30BaTh MPU3HAKKA AEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUN M
pELIeHNH HECTIOKHBIX 3a/1ay;

BBINIOJIHATH OKPYIJICHHE PAI[MOHATIBHBIX YHCENl B COOTBETCTBUHU C IIPABUIIAMU;

CpaBHHUBATh pallMOHAIbHBIC YHCIIA.

B noBceaHeBHO KMU3HM U MPH U3YYeHUHU APYTUX NPeIMETOB:

OLICHUBATh PE3yJIbTaThl BEIYUCICHUHN MPU PEIICHUN MTPAKTUUECKUX 3a7a4;

BBITIOJIHSATH CPABHEHHUE YKCEN B peabHBIX CUTYaIIUAX;

COCTaBIISITh YHCIIOBBIC BBIPAKEHUS MPU PEUICHUHU MPAKTUYECKUX 3a/ad U 3a1ad U3 APYTHX
y4€OHBIX IPEIMETOB.

CraTucTHKAa U TEOpHUs BePOSITHOCTEl

[IpencraBnsTh JaHHBIC B BUJIE TAOJIUII, AUATPAMM,

YUTaTh UH(POPMAIUIO, IPEJICTABICHHYIO B BUE TaOJIHIIbI, TUArPAMMBI.

TexcroBble 3a1a4u

PemmaTh Heco)KHBIE CIOKETHBIC 3a/1a4M PA3HBIX TUIIOB HA BCE apu(PMETHUECKHUE ICHCTBUS,

CTPOUTh MOJEINb YCIOBUS 3a7aud (B BUJE TAONHIIBI, CXEMBI, PUCYHKa), B KOTOPOU HaHbI
3HAUEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LEIbI0 TOMCKA PELICHUS 3a1auH;

OCYIIECTBJIATh CIMOCOO MOMCKA pEeUIeHUs 3aJladd, B KOTOPOM PACCYXJIEHHUE CTPOUTCA OT
YCIIOBUS K TPEOOBAaHUIO WK OT TPeOOBAHUS K YCIOBUIO;

COCTABJIATH IJIaH PEIICHUS 3a/1a4uu;

BBIACIIATH ATAIbl PEIICHUS 3a/1a4U;

MHTEPIPETUPOBATh BBIYUCIUTEIbHBIE pPE3yibTaThl B 3aJayde, MCCIEN0BATh IOJIYYEHHOE
pellIeHnE 3a/1a4H;

3HATh pa3IMuHue CKOpoCTel 00BEKTa B CTOSTUEH BOJIE, MPOTUB TEUEHUS U MO TEUEHUIO PEKU;

pelaTh 3a/1a4yu Ha HaX0XKJIEHUE YacTH YKCIia U YMCciia 10 €ro YacTH;

pemiaTh 3a/1a4u pa3HbIX TUMOB (Ha paboTy, HA MOKYIKHU, HA JABM)KCHHE), CBA3BIBAIOIINX TPH
BEJIMYUHBI, BBIJIETISATH 3T BEJIMUYMHBI M OTHOLIEHUS MEXK]1y HUMU;

HAXOJUTh MPOLIEHT OT YKCJIA, YUCIIO MO MPOLEHTY OT HET0, HAXOUTh MPOLEHTHOE OTHOIICHHE
JIBYX UKCEIl, HAXOJIUTh MPOLEHTHOE CHUKEHUE WUJITU IPOLIEHTHOE MOBBIIICHUE BEINYUHBI;

pelIaTh HECIOKHBIE JIOTUYECKUE 33]1a4l METOJJOM PacCyKICHUM.

B noBcegHeBHOM KU3HM U MPU M3YYEHUHU APYTUX MPeIMETOB:

13n1ech u nanee — pacrio3HaBaTh KOHKPETHBIE MPUMEPHI OOIIMX MOHATUN MO XapaKTEpPHBIM MpU3HAKAM,
BBIIIOJIHATH JIEUCTBUSL B COOTBETCTBUM C OIPEIEICHUEM M IPOCTCHIIMMH CBOWCTBAMHU IIOHATHH,
KOHKPETH3UPOBATh IPUMEpPaMH O0IIKE TOHSTHS.



BBIIBUTATh THIOTE3bl O BO3MOKHBIX MpPEAETbHBIX 3HAYEHUSX HCKOMBIX BEJIMYHMH B 3aJaue
(TenaTh MPUKHUIKY)

Harasianas reomerpus

I'eomeTpuuyeckue Gurypsl

OnepupoBaTh Ha 0a30BOM YypOBHE MOHATUSAMU: (GUTYpa,TOYKA, OTPE30K, MpsMas, Iy,
JIOMaHas, yroj, MHOTOYTOJbHHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJIbHUK U KBaJpar,
OKPYXHOCTB U KPYT, MPSMOYTOJILHBIN IMapaienenunes, Kyo, map. M3o0paxaTts u3ydaeMblie GUrypol
OT PYKH U C MTOMOIIBIO JIMHEHKU U ITUPKYJIAL.

B noBceqHeBHOI JKU3HHU M TIPH U3YyYEHUH IPYTUX NMPEIMETOB:

penIaTh MpakTUISCKUE 3a]a49M ¢ MPUMEHEHUEM TPOCTEHIIINX CBOUCTB PUTYD.

N3mepennsi u BbIYHUCTEHUSA

BBITIOJHATh U3MEPEHHE JIIMH, PACCTOSHUN, BEJIMUUH YTJIOB, C TIOMOIIbIO MHCTPYMEHTOB JIJIs
U3MEpEHUH JJIUH U YIJIOB;

BBIYHCIISATH TUIOIAIH MTPSMOYTOJILHUKOB.

B noBceqHeBHOI JKU3HHM M TIPH U3YYEHUH IPYTUX NMPEIMETOB:

BBIUMCIIATh  PAacCTOSHUST HA MECTHOCTH B CTaHAAPTHBIX  CHUTYyalusX, IUIOIIAAU
PSIMOYTOJILHUKOB;

BBITIOJTHATH IPOCTEHIIIHE TOCTPOCHUS ¥ U3MEPECHUS Ha MECTHOCTH, HEOOXOTUMBIC B pEATbHON
KU3HU.

HcTopusi MaTeMaTUKH

OIMCHIBATH OT/CIIBHBIE BBIAIONITUECS PE3YIIBTATHI, TOJIYYCHHBIE B X0OJI€ PA3BUTHS MAaTEMATHKA
KaK HayKH;

3HAaTh TMPUMEPHl MAaTEMAaTHYECKUX OTKPBHITUA M WX aBTOPOB, B CBSI3U C OTCUECTBEHHOW H
BCEMUPHOU NCTOPHUEM.

BBITTyCKHUK TMOTYyYUT BO3MOXKHOCTh HAydHThcs B S5-6 Kimaccax (st  oOecredeHHs
BO3MOXXHOCTH YCIICIITHOTO MPOJA0KEHUSI 00pa30BaHMs HA 0a30BOM U YTITyOJIEHHOM YPOBHSIX)

DJieMeHThI TEOPUHM MHOKECTB U MAaTEeMATHYECKOM JTOTUKHI

Onepuposamsv  NOHAMUAMU:  MHONCECMBO, XAPAKMEPUCMUKU — MHONMCECMEA,  dJleMeHm
MHOXMCECmea, nycmoe, KOHeuHoe U OeCKOHeuHOe MHONCeCME0, NOOMHONCECMBO, NPUHAOIEHCHOCTD,

onpeoenims NPUHAONEHCHOCNL NIeMEHMA MHOMCeCmey, 00beOUHEeHUI) U nepeceyeHuro
MHOXMCEC8,; 3a0a8amMb MHOMCECEO C NOMOWbIO NePEUUCTIeHUS TIEMEHNO08, CI08ECHO20 ONUCAHUAL.

B noBceqHeBHOI KU3HM M TIPH U3YyYEHUH IPYTUX NMPEIMETOB:

PACNO3HABAMb JIOCUHECKU HEKOPPEKMHbIE 8bICKA3bIBAHUS,

cmpoums YenouKky YMo3aKkao4eHull Ha 0CHO8e UCHONb308AHUS NPAGUIL JIOCUKU.

Yucna

Onepupogamsv NOHAMUAMU. HAMYPATLHOE YUCIO, MHONCECMBO HAMYPAIbHLIX YUCe], yeloe
YUCTIO, MHOJNCECTNBO YeNblX YUcel, 00bIKHOBEHHAsE Opobb, OecamudHas Opobb, CMeuaHHoe YUCo,
PAYUOHATILHOE YUCTO, MHONCECMB0 PAYUOHATbHBIX YUCel, 2eOMempudecKas uHmepnpemayus
HamypanbHsiX, YeavlX, payuoHalIbHbLX,

HNOHUMAMb U OOBACHAMb CMBICA NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCILA,

BbLINONIHAMY  GbIUUCTICHUS, 8 MOM YUcle C UCNOIb308AHUEM NPUEMOB DAYUOHALLHBIX
8bIYUCTIEHUL, 0O0CHOBLIBAMb ANOPUMMbL BbINOIHEHUS 0CUCBULL

Ucnonb308ame npusHaxku oenumocmu na 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npouszgedenus uucer
ApU 8bINOIHEHUU BLIYUCTIEHUN U peleHUU 3a0ay, 000CHOBbIBAMb NPUSHAKU OeTUMOCTIU,

8bINOIHAMb OKPY2IeHUE PAYUOHAILHBIX YUCETL C 3a0AHHOL MOYHOCIbIO,

YHIOPAO0UUBAMb YUCIA, 3ANUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUYHBIX OpOOell;

nHaxooumes HO/[ u HOK uucen u ucnonvzosamse ux npu peuwieHuu 3a0ay;

onepuposams NOHAMUEM MOOYIb YUCA, 2e0MemPUdecKas UHmepnpemayus Mooy YUcid.

B noBceHeBHOI :KU3HU M TIPH U3YyYEHUH IPYTUX NMPEIMETOB:



NPUMEHAMb NPAGULA NPUOTUNCEHHBIX BbIUUCIEHUL NPU peuleHUuU NPakmudeckux 3aoay u
peuteHuy 3a0ay Opyeux yueOHulX npeomemos,

BbINOIHAMYb CPABHEHUE PE3VIbMAMO8 8bIYUCIEHUL NPU PeueHUU NPAKMU4eckux 3a0at, 8 mom
yycne npubIUNCEHHBIX BbIYUCTICHU,

COCMAaBIAMb YUCTI08ble BbIPANCEHUS U OYECHUBAMb UX 3HAYEHUS NPU pelleHUuY NPaKmu4ecKux
3a0a4 u 3a0ay u3 Opyeux y4eOHvIX npeomemos.

YpaBHeHHsI U HEPABEHCTBA

Onepupogamsv NOHAMUAMU: PABEHCMEO, YUCTI080€ PABEHCNEO, YPABHEHUE, KOPEHb YPABHEHUS,
peuienue ypagHeHus, Yucilo8oe HepaseHCcmeo.

CraTucTHKAa U TeOpHUs BePOSITHOCTEl

Onepuposamv nouamusamu: cmoadyamele U Kpy2oevie Oouazpammvl, madiuybl OAHHBIX,
cpeonee apughmemuyeckoe,

ussnekamo, UHGopmayuo, npeoCcmasienHyro 8 mabauyax, Ha OUaspammax,

cocmasnsims madauysbl, CMpoums OUACPAMMbL HA OCHOBE OAHHUBIX.

B noBceqHeBHOI JKU3HHM M TIPH U3YYEHUH IPYTUX NMPEIMETOB:

u3gneKamv, UHmMepnpemuposams U npeobpazosvieams uHGOpMayulo, npeocmasieHHyo
mabauyax u Ha OUASPaAMMax, OMpaNCarOwWyI0 C8OUCMEA U XapaKmepUucmuKu peaibHulxX npoyeccos u
A6NeHU.

TexcToBble 3a1a4u

Pewamv npocmule u cnodxcuvie 3a0auu pazHelX mMunos, a makxdce 3a0ayu NOBbIULEHHOLL
mpyoHoCmu,

UCNONIBL308AMb  PA3HblE KPAMKUe 3anuci Kak MOOelu MeKCMO8 CILONCHbIX 3a0ad O
HOCMPOeHUst NOUCKOBOU CXeMbl U pelleHUs 3a0au,

3HAMb U NPUMEHAMb 00a Cnocoba NOUCKa peutenus 3a0ad (om mpedo8aHus K yClo8uro u om
VC08Usi K mpebosanuio);

MOOeNUPOBaAmMyd PACCYHCOHUsL NPU NOUCKE PeLUeHUs 3a0ay C NOMOWbIO 2pag-cxembl,

8b10€IAAMb IMANDBL PEULeHUS 3A0a4U U COOEPHCAHUE KAHCO020 dIMand;

UHMEepnpemupo8ams BblYUCIUMENbHbIE PE3YIbmamysl 6 3a0aye, UCC1ed08ams NONAYYeHHOe
peutenue 3a0avu,

AHATUZUPOBAMb BCEBO3ZMOIICHbIE CUMYAYUU B3AUMHO20 DACHONONCEHUS 08YX 00BEKMOos U
U3MeHeHUe UX Xapakmepucmux npu COBMeCmHoOM 0BUNCEHUU (CKOPOCHb, 8peMsl, paccmosnnue) npu
peuwlenuu 3a0ay Ha O8udiCeHue 08yX 00BLEKMOo8 KAK 6 OOHOM, MAK U 6 HNPOMUBONOTONCHBIX
HanpaeneHusx,

uccne008amsb  8CeBO3MOICHbIE CUMYAYUU NPU peuleHuu 3a0ay Ha O8UdceHue Nno pekxe,
paccmampueams pazmvle CUCeMbl OMCUéma;

peuiams pazHoobpasnsle 3a0ayu «Ha 4acmuy,

peutams U 000CHOBLIBAMb CB0e peuleHue 3a0ay (8bl0elamb MAmemMamuieckKyo 0CHO8Y) Ha
HAXO0MHCOeHUe YACMU YUCIA U YUCLA NO €20 YaCMU HA OCHO8e KOHKPEMHO20 CMbICIa Opoou;

0co3Haeamsv U O0OBACHAMb UOEHMUUYHOCb 3A0ay pPA3HbIX MUNOS, CEA3bI8AIWUX MPU
BeUUUHBL (Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), 8b10€NAMb MU GEIUUUHBL U OMHOULEHUST MeNHCO)
HUMU, NPUMEHSMb UX NPU peueHuu 3a0ay, KOHCMpPYUposamv COOCMEeHHble 3a0ayll YKA3AHHbIX
MUnoa.

B noBceHeBHOI JKU3HM ¥ IPU U3YyYeHHH IPYTUX MPEAMETOB:

8bI0ENIAMb NPU peueHUU 3a0ay Xapakmepucmuku paccmampugaemol 8 3aoade cumyayuu,
OMIUYHBLE OM PEATIbHbIX (e, OM KOMOPLIX AOCMPALUPOBATUCD), KOHCIMPYUPOBATb HOBbLE CUMYAYUU
C Y4EMOM IMUX XapaKmepucmux, 8 YaCMHOCMU, NPU peueHul 3a0a4 Ha KOHYeHmpayuu, y4umoléamas
HIOMHOCMb 8eUieCmaa;

pewiams U KOHCMPYUposamsv 3a0aiu HA OCHOBE PACCMOMPEHUS PEealbHbIX CUMyayul, 8
KOMOPbIX He mpebyemcs MOYHbLIL BbIYUCTUMETbHBLU Pe3YIbmam,

pewams 3a0a4u Ha 08UICEHUEe NO peKe, PACCMAMpUBas pasnvle CUCmemMbl omcyema.



Harasanasi reomerpus

I'eomeTpuueckue Gpurypsi

H3zenexams, unmepnpemuposams u npeoopazoeviéamv UHGOPMAYUIO O 2e0MemPUiecKux
Queypax, npeocmagieHHyI0 Ha YepmedHcax;

uzobpasicams usyuaemvie Queypvl om pyKu u ¢ NOMOWbI0 KOMALIOMEPHbIX UHCMPYMEHNO8.

N3mepenns U BHIYHCTEHUSA

BbINOIHAMY UMepeHUue ONIUH, PACCMOSHULL, BeIUYUH Y2l08, C NOMOUWBIO UHCMPYMEHMO8 Ol
usmMepeHull OUH U yenos;

BLIUUCTAMb — NAOWAOU — NPAMOYSONbHUKOS, — K8AOpAmos,  00béMbl  NPAMOY2OIbHbIX
napasnnenenuneoos, Kyooa.

B noBcenqHeBHOI KM3HU ¥ TPH U3yYeHUH APYTUX NMPeIMETOB:

BLIYUCTISIMb PACCMOAHUS HA MECMHOCMU 8 CIAHOAPMHBIX CUMYAYUsX, NIOWAOU YHACMKO8
NPSAMOY20bHOU (hOpMbL, 00BEMBI KOMHAN,

8bINOIHAMb NpOCMeliuiue NOCMPOeHUs HA MECIMHOCU, HeODX0OUMble 8 PeANlbHOU IHCUSHU,

OYEHUBAMb PAMEPDLL PEATIbHBIX 00BLEKMO8 OKPYHCAIOUe20 MUpd.

HcTopusi MaTeMaTUKH

Xapakmepuzosams 6K1A0 6bI0AIOWUXCA MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX
HayuHvlx obnacmeu.

Brimycknuk Hayuutcs B 7-9 kijaccax (A1 HMCHOJB30BaHUS B TMOBCEAHEBHOM XKU3HU M
oOecrieyeHus1 BO3MOKHOCTH YCIIEUTHOTO MPOJI0KEHNs 00pa30BaHUs Ha 6a30BOM YPOBHE)

DJieMeHThI TEOPUM MHOKECTB U MaTeMATH4YeCKOM JJOTHKH

OnepupoBaTh Ha 0a30BOM YpOBHE TOHSTHSIMH: MHOXECTBO, OJJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, TPUHAITIEKHOCTB;

3a/1aBaTh MHO>KECTBA IEPEUYUCICHUEM UX JIEMEHTOB;

HAXOJUTh MepecedeHre, 00beTMHEHUE, ITOJMHOKECTBO B IPOCTEHIIINX CUTYAIIUSX;

ormepupoBaTh Ha ©0a30BOM YpPOBHE TIOHSTHSIMH: OIpEJCIICHHe, aKCHOMa, TeopeMa,
JI0OKa3aTeNbCTBO;

MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI JIs MOATBEPAKACHUS CBOMX BBICKA3bIBAHUM.

B noBceaHeBHOM KU3HM ¥ MIPU U3YYEHUHU APYTUX NMPeIMETOB:

HCIIOJIb30BaTh I'paprueckoe NpeCcTaBICHUEe MHOXKECTB ISl OMMCAHMSI pEalIbHBIX ITPOLIECCOB U
SIBJIGHUH, TIPU PEILICHUH 3a]1a4 IPYyTruX Y4eOHbIX MPEAMETOB.

Yucaa

OnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSAMH: HATypaJIbHOE 4YHCIO, IEJ0€ YHUCIIO,
OObIKHOBEHHasi JApoOb, JecsATUYHas JpoOb, CMelIaHHas JApoOb, palMOHAJIbHOE YHCIIO,
apuMETHUECKHI KBAJPATHBIN KOPEHB;

KCIIOJI30BATh CBOKMCTBA YMCEII U MPaBUila JEUCTBUN IPU BHINIOJIHEHUH BBIYUCIICHUN;

WCMOJIb30BAaTh MPU3HAKH JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJTHEHUHM BBIYMCICHUN W
pElIeHNH HEeCTIOKHBIX 3a/1ay;

BBITIOJIHATH OKPYTJIEHUE PAallMOHATbHBIX YUCET B COOTBETCTBUHU C MPABUIIAMU;

OLICHUBATh 3HAYEHUE KBAAPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJI0T0 YHCIIa;

pacrno3HaBaTh pallMOHAIbHBIE U UPPAMOHATIbHBIC YNCIIA;

CpaBHUBATh YUCIIA.

B noBceaHeBHOM KU3HM ¥ MIPU U3YYEHUHU APYTUX NMPeIMETOB:

OIICHUBAThH PE3YyJbTAThl BEIYUCICHHUH MPU PEIICHUH MPAKTUYSCKUX 3a]1ay;

BBITIOJTHATH CPABHEHUE YHCEIT B PEaTbHBIX CUTYaIUsX;

COCTaBJISITh YMCIIOBBIC BBIPAKCHUS MPU PEIICHUHM MPAKTUUYECKUX 3a7ad U 3ajad U3 APYTrux
y4eOHBIX IPEIMETOB.

ToxnecTBeHHbIe NpeoOpa3oBaHUs



BbInonHATh HECIOKHBIE TPE0OPa30BaHUS ISl BBIYMCIICHUS 3HAYEHU N YHCIIOBBIX BBIPAXKECHHUI,
COJIEp)KAIllMX CTEMEHUW C HaTypalbHBIM TMOKa3aTeJIeM, CTENEHW C LEeJbIM OTPHUIATEeIbHBIM
1O0Ka3aTesem;

BBINIOJIHATh HECJIOKHBIE NPEoOpa3OBaHMsI LEJIbIX BBIPAKEHHI: pacKpblBaThb CKOOKH,
IPUBOJIUTH TTOJIOOHBIE CIIaraeMbIE;

UCIOJNIb30BaTh (DOPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaJIpaT CyMMbI, KBaJpaT Pa3HOCTH,
Pa3HOCTb KBAJPaTOB) JIJIsl YIPOIIEHUS BBIYUCICHUN 3HAUCHUHN BBIPAKCHUI;

BBITIOJHATh HECJIOXHBIE MpeoOpa3oBaHUs APOOHO-TMHEWHBIX BBIPAXKEHUN U BBIPAKEHUU C
KBaJIpaTHBIMU KOPHSIMU.

B noBceaHeBHOI KU3HM M TIPH U3YYEHUH PYTUX NMPeIMETOB:

MOHUMATh CMbICII 3aIIMCH YKCTIa B CTAHIAPTHOM BH/IE;

OTIepUpPOBATH Ha OA30BOM YPOBHE MOHSTUEM «CTaHJIAPTHAS 3aMUCh YHUCTIA.

YpaBHeHUs1 M1 HEPaBEHCTBA

OnepupoBaTh Ha 0a30BOM ypOBHE MOHITHAMU: PaBEHCTBO, YNCIOBOE PABEHCTBO, YPABHEHUE,
KOPEHb ypaBHEHHS, pEIICHUE YpaBHEHHs, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO, pEIICHUE
HEPABEHCTBA,

MIPOBEPATH CIPABEAJIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

pemaTh JTMHETHbIE HEPaBEHCTBA M HECIIOXKHbIE HEPABEHCTBA, CBOSIINECS K JINHEUHBIM;

pelIaTh CUCTEMbI HECTIOKHBIX TMHEHHBIX YpaBHEHU, HEPABEHCTB;

MIPOBEPSATH, ABISETCS JIM JAHHOE YUCIIO PEIlIEHNEM ypaBHEHUS (HEPABEHCTBA);

pemaTh KBaJpaTHble ypaBHEHUS MO (popMysie KOpHEN KBaJpaTHOTO YpaBHEHUS;

M300paXkaTh PEIICHUs] HEPABEHCTB M UX CUCTEM Ha YUCJIOBOM MPSIMOM.

B noBceaHeBHOM KU3HM U MPU M3YYeHUHU APYTUX MPeIMETOB:

COCTaBJISITh U pelIaTh JIMHEWHBIC YPaBHEHUS TIPHU PEIICHUM 3aJ]1ay, BOSHUKAIOIMINX B JAPYTHX
y4eOHBIX IpEeIMETaX.

DOyHKIUA

HaxonuTe 3HaueHne QyHKIMH 110 3aJaHHOMY 3HAUYEHUIO apTyMEHTa;

HaXOJUTh 3HAUEHHUE apTyMEHTa 10 33JJaHHOMY 3HAUEHHIO (PYHKIIMHU B HECTIOKHBIX CUTYalLIUAX;

ONpEIETATH MOJIOKEHNE TOUKH 10 €€ KOOpIUHATaM, KOOPAUHATHI TOUKHU MO €€ MOJI0KEHUIO Ha
KOOPJIMHATHOM TIJIOCKOCTH;

no rpaduky HaxXoAWTh OOJACTh OMNpENETCHHsS, MHOKECTBO 3HAUYECHUH, HYIM (YHKLHH,
IPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHusi W yObIBaHUs, HauOoJblIee WU
HauMEHbIIIee 3HAUCHUS (PYHKIIHH;

CTpouTh rpaduK TUHEHHON PyHKINH,

MIPOBEPATh, SBJISETCS JIM JaHHBIA Tpaduk TpaduKoM 3aJaHHOM QYHKIUHM (JIUHEHHOM,
KBaJIpaTUYHOM, OOpPAaTHOM MPONOPIIMOHAIIBHOCTH);

OTIpeeNATh MPUOTMKEHHBIC 3HAUCHUSI KOOPIMHAT TOYKHU NiepeceueHus rpapukoB GyHKIUI;

OnepupoBaTh Ha 0a30BOM YypOBHE NOHSTHSIMH: TOCIEAOBATEIBLHOCTb, apupMeTudecKas
nporpeccus, reoMeTpruieckas Iporpeccus;

pemiaTh 3a7a4i Ha IPOTPECCUH, B KOTOPBIX OTBET MOXKET OBITh MOJIYYeH HEMOCPEACTBEHHBIM
oAcuéToM 0e3 MpUuMeHEHUs (HOPMYIIL.

B noBceHeBHOM KMU3HH M MPU U3Y4YEHHUH APYTUX NPeIMETOB:

WCIIOJIb30BaTh TPaUKH PEaTbHBIX MPOIECCOB M 3aBUCUMOCTEH JIJIsl ONPE/ICIICHHSI X CBOWCTB
(HauOoJyiblliie W HAWMEHBIINE 3HAYCHUS, NPOMEXKYTKH BO3pacCTaHUsT M YyObIBaHUsA, oO0NacTu
MOJIOKUTEIBHBIX U OTPUIATEIBHBIX 3HAUCHHUH U T.11.);

HCIIOJIb30BaTh CBOMCTBA JMHEHHOW (YHKUMU U ee rpaduK NpU PELICHUHU 3a7ad U3 JIPYrux
y4eOHBIX MTPEIMETOB.

CraTucTHKA U TeOPUS BEPOATHOCTE

NmeTh mnpencrtaBieHHe O CTATUCTUYECKUX XapaKTEPUCTHUKAX, BEPOSITHOCTU CIy4ailHOTO
coOBITHS, KOMOWHATOPHBIX 33/1a4ax;



pemarh MpocTeriue KOMOMHATOPHBIE 3aJladl METOJOM IMpPSIMOTO W OpPraHU30BAaHHOTO
nepebdopa;

MPEICTABIIATH JaHHBIE B BUJE Ta0JIUII, IUarpamm, rpadukos;

YUTATh UH(DOPMALUIO, IPEJICTABICHHYIO B BUJE TaOIMIIbI, IUAarpaMMbl, TpaduKa;

OTpeIeNIATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHIIINX CIyYasix;

MMETh IPEJICTABIEHUE O PO 3aKOHA OOJIBIIMX YHCEN B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI :KU3HM M IPH U3YYEHUM APYTHUX NMPeJIMETOB:

OLICHUBATh KOJUYECTBO BO3MOXHBIX BAPHAHTOB METOI0M Tiepedopa;

MMETh IPEJICTABICHUE O POJIU MPAKTHUECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI;

CpPaBHMBATh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTUKH, TIOJYUYEHHBIE B MPOLIECCE PELICHUS
MPUKIIAIHOM 3aa4d, U3YYEHUSI PEAbHOTO SIBJICHUS;

OLICHUBATh BEPOSITHOCTh PEATbHBIX COOBITUN U SIBICHUI B HECIIOKHBIX CUTYAIUSX.

TexcroBble 3a1a4u

PemaTh HecoXKHbBIE CIOKETHBIE 3a/1a4 Pa3HBIX THIIOB HA BCE apr(pMETHUECKUE IeHCTBUS,

CTPOUTH MOJIETb YCIIOBUS 3a/1auyu (B BUIE TAOJMUIbI, CXEMbl, pUCYHKA WJIM ypaBHEHUs), B
KOTOpPOM /JaHbl 3HAYEHHUS NIBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C LEJIbIO MOMCKA PEIICHUS
3a/1a4u;

OCYIIECTBJIATh CIOCOO TOWCKA pelieHusl 3a/ladd, B KOTOPOM PAaCCYXJEHHE CTPOUTCA OT
YCIIOBUS K TPEOOBAaHUIO UK OT TPeOOBAHUS K YCIOBUIO;

COCTaBJIATH IUIAH PEICHMS 3a7a4u;

BBIICIISATD ATAIbl PEIICHUS 3a/1a4H;

WHTEPIPETUPOBATh BBIYUCIUTEIBHBIC pE3yJabTaThl B 3ajade, HCCIEN0BaTh IOJYYCHHOE
pelieHue 3a1a4u;

3HATh pa3IN4Ue CKOPOCTENW 0OBEKTA B CTOSUEH BOJIE, MPOTUB TEUEHUS U MO TEUEHUIO PEKU;

pemiaTh 3a/1a4u Ha HaXOXKJIEHWE YaCcTH YKCIIa U YHCIia 10 ero YacTH,

peliaTh 3a/1a4u pa3HbIX TUNOB (Ha paboTy, Ha MOKYIKHU, HA JABM)KCHHE), CBA3BIBAIOIINX TPH
BEJIMYMHBI, BBIJEISTH 3TU BETUYMHBI U OTHOIIECHUS MEKY HUMU;

HaXOJUTh IPOLEHT OT YMCJA, YACIO IO IPOLEHTY OT HEro, HAXOUTh IPOLEHTHOE CHUKEHHE
WIH NIPOLIEHTHOE MOBBILIEHUE BEJINYUHBI,

pelaTh HeCJI0KHbIE TIOTUYECKUE 33]Ja4l METOJIOM PacCy KICHUM.

B noBcegHeBHOI KU3HM M IPH U3YyYEHHUH APYTUX NPEAMETOB:

BBIJIBUTATh TMIIOTE3bl O BO3MOXKHBIX IPEAEIIBHBIX 3HAYEHHUAX MCKOMBIX B 3a/lau€ BEIMYMH
(IenaTh MPUKUIKY).

I'eomerpuyeckue purypsi

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHITUIMHU T'€OMETPUUECKUX DUTYD;

U3BJIEKaTh MH(POPMAIMIO O T€OMETPUYECKHX (UTypax, MPeACTaBICHHYI0 Ha uyepTexax B
SIBHOM BUJIE;

MPUMEHSTh JUIsl PEelIeHUs 3aJlad TeoOMETpUYecKhe (PAKThl, €ClM YCIOBHUS UX NPUMEHEHUs
3aJlaHbl B IBHOU (hopme;

pelaTh 3a/1a4M Ha HaX0XKJIEHNE TeOMETPUYECKUX BEIHUYMH 10 00pa3iiaM WK alrOpuTMaM.

B noBcegHeBHOI *KU3HM M IPH U3YYEHUH APYTHX NPeJIMETOB:

MCIIOJIb30BaTh CBOMCTBA TEOMETPUUECKHX (DUTYD JIJIsl PELICHHS TUITOBBIX 3a71a4, BO3HUKAIOIITIX
B CUTYallUsIX OBCEIHEBHOW XKU3HHU, 33]1a4 IPAKTUYECKOTO COJIEPIKAHMSL.

OTHowmIEeHUs

OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: PAaBEHCTBO (DUTYP, paBHBIE (PUTYPHI, PABEHCTBO
TPEYrOJbHUKOB, MAPATUIEIBHOCTD IPSIMBIX, EPIEHAUKYISAPHOCTD NPSIMBIX, YIJIbl MEKIY IPSIMBIMH,
NEPIECHIUKYISpP, HAKIIOHHAS, TPOCKIIUSI.

B noBcegHeBHOI KU3HM M IPH U3YYEHUH APYTHX NMPeJIMETOB:



UCIIOJIb30BaTh OTHOILICHUS I PEIICHUS NPOCTEMIINX 3a/1ay, BO3HUKAIOIIMX B pPEAIbHOU
KU3HU.

HN3mepenus u BbIYUCICHUS

BpInoyHATE U3MEpEHne IIMH, PACCTOSHUM, BEIUYUH YIJIOB, C TOMOIIBK0 HHCTPYMEHTOB JUJIA
WU3MEPEHUH JJIVH U YIJIOB;

OPUMEHSTHh (HOPMYIIBI MIEPUMETPA, IUIOMAIU U 00bEMa, TUIOMIAIA TOBEPXHOCTH OTAEIBHBIX
MHOTOTPAHHUKOB ITPU BBIYUCIICHUSAX, KOTJa BCE TAHHBIE UMEIOTCS B YCIIOBHH;

npuMeHsaTh Teopemy Ilucdaropa, 0a3oBble TPUTOHOMETPUUECKHE COOTHOIICHHS IS
BBIYMCIICHUS JJIUH, PACCTOSHUM, TJIOMIAEH B MPOCTEHIINX CIIydasiX.

B noBceHeBHOM KU3HM U PH M3Y4YeHUHU APYTUX NPeIMETOB:

BBIUUCIIATh PACCTOSHHUSI HA MECTHOCTH B CTaHJAPTHBIX CUTYALMUAX, TUIOMIAJN B MPOCTEUIIINX
CIIyJasiX, IPUMEHSTh (OPMYJIbI B IPOCTEHIINX CUTYallUAX B TOBCEAHEBHON KU3HU.

I'eomeTpuyeckue mocTpoeHUus

N3o0paxaTe TUTIOBBIE TJIOCKKE (PUTYPBI U PUTYPHI B IPOCTPAHCTBE OT PYKU U C MOMOIUIBIO
UHCTPYMEHTOB.

B noBceHeBHOM KU3HM U NIPU U3YYEHUM APYTUX NPEAMETOB:

BBITIOJTHATH TPOCTEUININE MTOCTPOCHHUSI HA MECTHOCTH, HEOOXOUMBIE B PEAIbHOM KU3HHU.

I'eomeTpu4eckue npeodpa3oBaHus

Crtpoutsb purypy, CHMMETPUYHYIO TaHHOUN QPUTYype OTHOCUTEIHLHO OCU M TOUKH.

B noBceHeBHOM KU3HM U NIPU U3YYEHUM APYTUX MPEAMETOB:

pacro3HaBaTh JBMKEHUE 0OHEKTOB B OKPYXKAIOIIEM MHPE;

pacrno3HaBaTh CUMMETPHUUYHBIE PUTYPHI B OKPYKAIOIIEM MHUDE.

BekTOpbI 1 KOOPAUHATHI HA IMJIOCKOCTH

OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMU BEKTOP, CyMMa BEKTOPOB, IMPOHU3BEACHHE
BEKTOpa Ha YUCIIO,KOOPAUHATHI HA IUNIOCKOCTH;

onpeAenaTb TpUOIMKEHHO KOOPAMHATHI TOYKA MO €€ HM300paKEeHHIO Ha KOOPIAMHATHOU
MJIOCKOCTH.

B noBcegHeBHOM KU3HM U MPU U3Y4YeHUHU APYTUX NPeIMETOB:

WCIOJIb30BATh BEKTOPBI JUISI PELIEHUS NPOCTEHMIIMX 3aad Ha OIpPEIEJIEHHE CKOpPOCTH
OTHOCUTEJIBHOTO JBUKECHUS.

HcTopus MmaTremaTHKH

OnuceiBaTh OTIEIbHBIE BBIJIAIOIIMECS PE3YJAbTAThl, IMOJYYEHHBIE B XOJAE pPa3BUTHUA
MaTeMaTHUKU KaK HayKH;

3HaTh IPUMEPHl MATEMAaTUYECKUX OTKPBITUM M HUX ABTOPOB, B CBSI3M C OTEUECTBEHHOW H
BCEMUPHOU UCTOPUEN;

IIOHUMAaTh POJIb MAaTEMATUKHU B pa3BuTuu Poccum.

MeToabl MATEMATHKH

BriOupaTs moaxoaainii u3y4eHHbIN METOI JJIsl pEIICHUN U3YYCHHBIX TUTIOB MATEMAaTHUYECKUX
3a/1a4;

[IpuBoauTh IIPUMEPBI MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B OKpYyXKaromen
JIEUCTBUTEIIBHOCTH U ITPOU3BEICHUSIX UCKYCCTBA.

BBIITyCKHUK OTYyYUT BO3MOYKHOCTh HAyUUThCS B 7-9 Kitaccax Juist 00ecreueHust BO3SMOKHOCTH
YCTICHTHOTO MIPOIOJKEHUS 00pa3oBaHus Ha 0a30BOM U YTIITyOJIEHHOM YPOBHSAX

DJIeMEHThI TCOPUHM MHOKECTB 1 MATEeMATHYECKOM JIOTHKH

Onepuposamv ~ nowamuamu:  OnpeoeieHue,  meopemd,  AKCUOMA,  MHOICECHEBO,
XApaKkmepucmuky MHONCECMEA, JJeMeHM MHOJICeCmed, Nycmoe, KOHeuHoe U OecKOHeuHoe
MHOIICECMBO, NOOMHOICECMBO, NPUHAOLEIHCHOCTb, BKIIOYEHUE, PABEHCTNEO MHONCECTNS,

u306pasicamv MHONICECMBA U OMHOUEHUE MHOICECIE C NOMOWbIO KPY208 Jiinepa,



onpeoenams NPUHAONEHCHOCb DJIeMEHMA MHOMCeCmey, 00beOUHEeHUID U nepeceyeHuro
MHOXMCECN8;

3a0a8amv MHOACECMBO C NOMOWBIO NEPEUUCTEHUS INEMEHMO8, CLOBECHO20 ONUCAHUS,

onepuposamsv NOHAMUAMU. BbICKA3bIBAHUE, UCTMUHHOCMb U JONCHOCMb 6bICKA3bIGAHUS,
ompuyaHue 8bICKA3bl8AHUU, ONnepayuu Hao 8blCKA3bIGAHUAMU. U, UIU, He, YCI08HblE GblCKA3bIBAHUSL
(umnauxayuu),

CMPOUMb 8bICKA3LIBAHUS, OMPUYAHUSL BLICKAZLIBAHUII.

B noBceqHeBHOI JKU3HHU M TIPH U3YyYEHUH IPYTUX MPEIMETOB:

cmpoums YenouKkuy YMOo3aKkao4e Uil Ha 0CHO8e UCHONb308AHUS NPAGUIL JIOCUKU,

UCNONIb308AMb MHONCECEA, ONEPAYUU C MHOICECMBAMU, UX cpajuueckoe npeocmasieHue
OJI51 ONUCAHUSL PEANbHBIX NPOYECCO8 U A6NEHULL.

Yucaa

Onepupogamsv NOHAMUAMU: MHONMCECMBO HAMYPALLHLIX YUCET, MHOMCECME0 YeNblX YUcell,
MHOIHCECMBO DAYUOHATLHBIX YUCE], UPPAYUOHANbHOE YUCIO, K8AOPAMHbBIL KOPEHb, MHOMCECMEO
0eliCmBUMENIbHbIX YUCe], 2eOMempuiecKas UHMmepnpemayusi HamypaibHbulLX, YeavlX, PaYUuOHAIbHDBLX,
OelicmeumenbHbulX Yucel,

NOHUMAMb U OOBACHAMb CMBICA NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCILA,

BbLINONIHAMY  BbIYUCTIEHUS, 6 MOM YUcle C UCNOIb308AHUEM NPUEMOE DAYUOHALLHLIX
8bIYUCIeHUU,

8bINOIHAMb OKPY2IeHUE PAYUOHAILHBIX YUCE]l C 3a0AHHOU MOYHOCIbIO,

CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHANbHBIE YUCIA,

npeocmasiims payuoHaIbHOe YUCI0 8 8ude 0eCAMU4HOL Opoou

VIOPAOOUUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpooOu,

nHaxooums HO/[ u HOK uucen u ucnonvzosams ux npu pewieHuu 3a0au.

B noBceaHeBHOI JKU3HU M IPH U3YyYEHUH PYTUX NMPeIMETOB:

NPUMEHAMb NPAGULA NPUOTUNCEHHBIX BbIYUCIEHUL NPU peueHUU NPaKmudeckux 3a0ay u
peuteHuu 3a0ay Opyeux yueOHulX npeomemos,

BbINOIHAMb CPABHEHUE PE3VIbMAMO8 8bIYUCIEHULL NPU PeUeHUU NPAKMU4ecKux 3a0at, 8 mom
yucie npUbIUNCEHHBIX 8bIYUCTICHU,

COCMAasIAMs U OYEHUBAMb YUCI0BbLE BLIPANCEHUS NPU PeUUeHUY NPAKMUYeCKUX 3a0ay U 3a0a4
u3 Opyeux yueOHvIX npeomMemos,

3anucvl8ams U OKpY2lsamb YUCTIO8ble SHAYEHUS] PeanlbHblX 8eIUYUH C UCHONb308AHUEM PDA3HBIX
cucmem uzMepeHus.

ToxknecTBeHHbIE TPEOOPA3OBAHNS

Onepupogamsv NOHAMUAMU CMENeHU C HAMmypalbHblM NoKa3amenem, CMeneHu C UYeabim
ompuyamenbHbIM NOKa3amenem,

BbINOIHAMb NPeodPA30BAHUSL YENbIX BbIPANCEHUN. OelicmeUs ¢ O0OHOUIeHaMU (ClodiceHue,
8LIYUMAHUE, YMHONCEHUE), OCUCMBUSL C MHO20YNEHAMU (CNI0JCEeHUe, 8bIYUMAHUE, YMHOMCEHUE),

BBINOIHAMb PA3NONHCEHUE MHO2OUIEHO8 HA MHOMCUMENU OOHUM U3 Cnocobo8: evlHeceHue 3d
CKOOKY, 2pYNNuposKd, UCHONIb308AHUE POPMYIL COKPAUWEHHO20 YMHONCEHUSL,

8b10eISAMb K8AOPAM CYMMbL U PA3SHOCHU OOHOUIeHO8;

PACKIA0bI8AMb HA MHOJCUMENU KBAOPAMHDBIL MPEXUIEH,

BLINOIHAMb ~ NPEoOPA306AHUSL  BbIPANCEHUL,  COOEPHCAWUX — CMeneHu ¢ YeabiMu
ompuyamenbHbIMU  NOKA3AMensamu, nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeavim
ompuyamenbHbIM NOKa3amenem K 3anucu  guoe opoou;

BLINOJIHAMb NPeodpPa308aHUs OPOOHO-PAYUOHANBHBIX BbIPANCEHUN COKpaujeHue Opoobell,
npueedenue ancebpauyeckux opooell K 0Oujemy 3HAMeHamento, ClodceHue, YMHOMNCeHUe, OeleHue
aneebpaudeckux Opobeti, 6036edeHUe aneeopaudeckol Opodou 8 HAMYPAIbHYI0 U Yeyio
ompuyamenbHy0 Cmeneny,

BbINOIHAMb NPE0OPA308AHUSL BLIPANCEHUT, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,



gbl0eNAMb  KBAOpAm CYMMbL UIU PAZHOCMU O8YUIEHA 6 GbIPAINCEHUSX, COOepIHCAUJUX
K8AOpamHvle KOPHU,

BbINOIHAMb NPE0OPA30BAHUSL BLIPANCEHUT, COOEPAHCAUYUX MOOYTb.

B noBcenHeBHOI KM3HU ¥ TPH U3yYeHUH APYTUX NMPeIMETOB:

BbINOIHAMb NPe0OPA308aHUsL U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UOe;

BbINOIHAMb NPeoOPA306aHUL ANCeOPAUUECKUX BbIPANICEHUL NPU pPeuleHuU 3a0ay Opyaux
VUEOHbIX NpeoMemos.

YpaBHeHUS] M1 HEPABEHCTBA

Onepuposamov noHAMUAMU. YPABHEHUEe, HEePABEHCMBO, KOPEeHb VPABHEHUsl, peuleHue
HepaseHCcmad, pasHOCUIbHbIE YPABHeHUs, 001ACTb ONpedeieHUs yPasHeHUs (HepaseHCmad, CUCHeMbl
VPasHeHUll ulu HepaseHCcms),

pewiams  JUHElHble VPAGHEeHUs U YPAGHEHUs, CBOOUMble K JUHEUHbIM C HOMOWbIO
MOACOECMBEHHBIX NPEOOPA308AHUIL;

pewiams KeaOpamHvle YpAGHeHUsi U YPABHeHUs, C800uMble K KEAOPAMHbIM C HOMOUbIO
MOACOECMBEHHBIX NPEOOPA308AHUIL;

pewiams OpoOHO-TUHElHble YPAGHEHUS,

pewamp npocmetiwue uppayuonanvivie ypasnenus euoa (| f (x)=a, /f(x)=,/g(x);

pewams ypanenus éuda X" =a;

peuams YpasHeHusi CHOCOOOM PA3NONCEHUSL HA MHOMCUMENU U 3AMeHbl NePeMEeHHOU,

UCNONIBb306AMb  MEMOO UHMEPEAnNo8 Ol peuleHusi Yeavlx U OpOOHO-PAYUOHATLHBIX
HepageHcms,

peulamy TuUHeliHble YPAGHeHUsl U HEPABEHCMBA C NApAMempami,

peuams HeClloHCHble K8aOpamHble YyPasHeHUs: ¢ Napamempom,

peuams HeCl0HCHble CUCEMbL TUHEUHbIX YPASHEHUL C NapamMempamu,

peulams HeCl0HCHble YPAGHEHUS 8 YeNblX YUCTAX.

B noBceHeBHOI KU3HU ¥ IPU U3YyYEeHHUH IPYTUX MPeAMETOB:

COCMasIAms U peulams JUHeliHble U K8AOpamHble YPAaGHeHUsl, YPAGHEHUs], K HUM C800sujuecs,
cucmemvl TUHEHbIX YPAGHEHU, HePABEHCME NPU peueHUlY 3a0ay Opyeux y4eOHvlX npeomMemos;

BbINOIHAMb OYEHKY Npasoonododus pe3yibmamos, NOoay4daemvlXx npu peuleHuu JTUHeUHbIX U
K8AOPAMHBIX YPAGHEHU U CUCTNEeM JTUHEUHbIX YPABHEeHUll U HEPABEHCME NPU peleHUulU 3a0ad Opyaux
VUEOHbIX NpeoMemos;

8bIO0UPAMb COOMBEMCMBYIOUUE YPABHEHUS, HEPABEHCMBA UIU UX cUCeMbl OJisl COCMABIeHUs
Mamemamu4eckol Mooeau 3a0aHHOL PeanlbHOU CUMYayuu Uiu NPUKIAOHOU 3a0ayl;

yMemsv UHMEPNPemuposams NONYUEeHHbIL NpU peuleHuu YpasHeHus, HepaseHcmeda iU
cucmemvl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanbHOU CUmyayuy Uiy NPUKIaoHoU 3a0ayu.

DOyHKIUA

Onepuposamsv nousmuamu. QYHKYUOHANbHASL 3A6UCUMOCIb, (QYHKYUS, epadur @yHKyuu,
CcnocobOwbl 3a0anus QYyHKYUU, apeymenm u 3Hadenue YyHKyuu, ooaacmes onpeoeenus U MHOHICECMBO
3HaueHull YHKYuU, Hyau QYHKYUU, NPOMeHCymKu 3HAKONOCMOSAHCMEA, MOHOMOHHOCIb (DYHKYUU,
YEMHOCMb/HeUEéMHOCb PYHKYUU,

cmpoumsv 2paguxu IUHeUHoU, K8aoOpamuyHo @GYHKYUl, 0opamHol nponopyuoHaIbHOCMU,

Gynrkyuu suoa: y=a+L, y=x,y=¥x, y=|x;
X+b
Ha npumepe K8aOpamuyHou @YHKYul, UCHOIb308amb npeobpazosanus cpaguxa @yHKyuu
y=f(X) onsa nocmpoenus epaguros @yuxyuii y=af (kx+b)+c;
COCMABIAMyb YPAGHEHUsL NPAMOU NO 3A0AHHBIM YCIIOBUAM: NPOXoosauell yepe3 08e MOUKU ¢
3A0AHHLIMU KOOPOUHAMAMU, NPOXOOsAUel Yepe3 OaHHYI0 MOYKY U NApaiieibHou OAHHOU NPAMOLL,
uccnedosamov QYHKYUIO no eé epapuxy;



HAX00Umb MHOIHCECMBO 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCOSHCEA, MOHOMOHHOCMU
K8aOpamu4Hou QyHKyuu,

onepupogamsv  NOHAMUAMU.  NOCIe008AMENbHOCMb,  apupMemuyecKas  npospeccus,
2eoMempuyecKas npozpeccusi;

pewams 3a0a4u Ha apUPMemudecKyio u 2eOMempuiecKyro npocpeccuro.

B noBceHeBHOI JKU3HHU M TIPH U3YYEHUH IPYTUX NMPEIMETOB:

UTIOCMPUPOBAMb € NOMOWDBIO 2pAQuUKA pPeanvbHyl0 3A8UCUMOCMb ULU NpoYecc No Ux
Xapakmepucmukam,

UCNONB308AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU DYHKYUU NPU peeHuU 3a0ay U3 Opyeux
VUEOHbIX NpeoMemos.

TexcroBble 3a1a4u

Pewams npocmovie u cnodchvie 3a0auu pasHublX Munos, a mMaxdice 3a0auu NOBbIUEHHOU
mpyoHoCcmu,

UCNONb308aMb  pA3HbIE KPAMKUE 3anuci KAk MOOenu MeKCMO8 CIONCHLIX 3a0ay Ois
NOCMPOEHUsL NOUCKOBOU CXeMbl U PeueHUs 3a0ay,

paziuuams Mooeib meKcma u Mooelb peuleHus 3a0ayu, KOHCMpyuposams K 0OHOU MOOelu
PeueHUss HeCIONHCHOU 3a0ayu pazuvie MOOeIU MeKCma 3a0a4u,

3HAMb U NPUMEHAMb 00a Cnocoba NoUcKa peutenus 3a0ad (om mpedosaHus K yClo8ur u om
VC08UsL K mpebo8aHuro);

MOOEUPOBAMb PACCYAHCOCHUSL NPU NOUCKE PeUuleHUsl 3a0ay ¢ NOMOUWbIO 2pagh-cxembl;

8b10€IAAMb IMANbLL PeULeHUS 3A0a4U U COOEPHCAHUE KAHCO020 dIMand;

ymems 8blOUPAMb ONMUMAILHBIIU MEeMOo0 peueHuss 3a0a4u U 0CO3HABAMb 8bl00p Memooa,
paccmampueams pasiuinble Memoobl, HAX00UMb Pa3Hble PeueHust 3a0aiu, eciu 603MONCHO,

AHATU3UPOBAMb 3AMPYOHEHUS NPU PeUeHUU 3A0aY,

BbINOIHAMYb PA3IUYHbIE NPEOOPA308AHUSA NPEONONHCEHHOU 3a0ayU, KOHCMPYUPOBAMb HOBblE
3a0a4u U3 OAHHOU, 8 MOM YUCIe 0OpamHbvle;

UHMEPNPEMUPOBAMb BbIUUCIUMEIbHbIE Pe3yIbmambsl 8 3adade, UCCIe008amb NOLYYEHHOe
peuierue 3a0ayu;

AHATU3UPOBAMb BCEBOZMOINCHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUSL 08YX 00BLEKMOos U
UBMEHeHUe UX XaAPAKMepUuCmux npu COBMECHHOM OBUNCEHUU (CKOPOCHb, 8peMsl, pacCmosiHue) npu
peulenuu 3a0ay Ha O8udiCeHUue 08YX 00OBLEKMOo8 KAK 6 OOHOM, MAK U 6 HNPOMUEONOTONCHBIX
HANpasieHusIx,

UCCNE008AMb  BCEBO3MOCHbIE CUMYAYUU NPU PeuleHuu 3a0ay Ha O0sudiceHue No peke,
paccmampueams pasHvle CUcmembl Omciuéma,

peuwams pazHoobpasHvle 3a0auu «HA 4acmuy,

pewams u 060CHOBbLIBAMb C80E peuleHUe 3a0ay (8bl0eMb MAMEeMAMU4ecKyio 0CHO8Y) Ha
HAXOHCOEHUE YACMU YUCAA U YUCLA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICAA Opodu;

0CO3HABAMb U O0BLACHAMb UOCHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3LIGAIOWUX MPU
BeUYUHDBL (HA paboOmy, HA NOKYNKU, HA OBUMNCEHUE). BbIOENAMb MU BETUYUHBL U OMHOULEHUS MEHCOY
HUMU, NPUMEHSMb UX NPU PeUleHUU 3a0a4, KOHCMPYUPO8ams cOOCMEEHHble 3a0ay YKA3AHHbIX MUNOS;

811a0emb OCHOBHBIMU MeMOOaMU PeueHUs 3a0ay Ha CMecU, CNAABbL, KOHYEHMPAayuu,
pewiams 3a0a4u HA NPOYEeHMbl, 68 MOM YUCIe, CIOJNCHble NPOoYeHmsl ¢ 0OOCHOBAHUEM,
UCNONIB3YA pa3Hble CHOCOObL,

pewamy 1o2uieckue 3a0ayu pasHblMu Cnocooamu, 8 mom yucie, ¢ 08yMs OJIOKAMU U C MPEMs.
O0oKaAMU OAHHBIX C NOMOULIO MAOIUL,

pewams 3a0a4u N0 KOMOUHAMOpUKe U Meopuu 8epOSMHOCMeEN HA OCHO8e UCNONIb30BAHUS
U3YYEHHBIX MEMO008 U 060CHOBbIBAMb pelleHUe;

peuamns HeCI0ACHbIE 3A0aYU N0 MAMEeMAMU4ecKol CImamucmuxe;



081a0emb  OCHOBHLIMU MeMOOAMU peUeHUs CIOHCeMmHubIX 3aday. apughmemuyeckutl,
aneebopaudeckuti, nepebop 8apuanmos, 2e0MempulecKull, 2paguiecKuii, NPUMeHsImMsb Ux 8 HO8bIX NO
CPABHEHUIO C U3YYEHHLIMU CUMYAYUSIX.

B noBceaHeBHOI KU3HM M TIPH U3YYEHUH PYTUX NMPeIMETOB:

8bl0€/IAAMb NPU peuleHuu 3a0ad XapaKmepucmukyu paccmampueaemoll 8 3adave cumyayui,
OMIUYUHbIE OM PealbHbIX (e, OM KOMOopbulx abcmpazuposaiucs), KOHCMPYUpo8amsy Ho8ble CUMyayuu
€ Y4EMoM IMuxX XapaKmepucmux, 8 YaCMHOCMU, NPU peueHuu 3a0ay Ha KOHYeHMpayuu, y4umuléams
NJIOMHOCMb 8eulecmeda;

pewams U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE DPACCMOMPEHUs PedalbHblX CUmyayui, 6
KOMOpbIX He mpebyemcst MOYHbIU GbIYUCTUMENbHBLU Pe3YTbman,

pewams 3a0a4u Ha 08UMNCEHUE NO peKe, PACCMAMPUBAsL PA3HbIE CUCTEMbl OMCYemd.

CraTucTHKA ¥ TEOPHUS BePOSITHOCTEl

Onepupogsamsv noHAmMuAMU: cmoadbyamsie U Kpy2ogvle OUApamMMbl, MAOIUYbL OAHHBIX,
cpednee apugpmemuueckoe, meouauna, Haubonvuiee U HaAUMEHbUiee 3HAYEHUs BblOOPKU, DA3MAX
8b100pKU, OUCNEPCUsi U CMAHOAPMHOe OMKIOHeHUe, CLYYAUHASL USMEHYUBOCTb,

ussiekamov uHGopmayuio, npeocmasieHHy0 8 mabauyax, Ha OUaspammax, epagurax;

cocmasnsims madauysbl, CMpouUms OUACPAMMbL U 2PAPUKU HA OCHOBE OAHHbIX,

onepuposamsv NOHAMUAMU: AKMOPUAT YUCILA, NePeCMAHO8KU U COYeMAaHUsl, mpeyeoibHUK
Lackans;

NPUMEHAMb NPABUILO NPOU3BEOEHUS NPU PeuleHUU KOMOUHAMOPHBIX 3a0ay;

onepuposamsv NOHAMUAMU. CTLYYAUHBIN ONbIM, CLYYAUNBIU 8b100D, UCNBIMAHUE, INEMEHMAPHOE
cayyainoe cobvimue (UCx00), Kiaccuieckoe onpeoelieHue GeposiMmHOCIMU CIYYAUHO20 CcOObIMus,
onepayuu Hao CIYYAUHLIMU COOLIMUAMU,

npeocmasiams UHGOPMayuIo ¢ NOMowbIo Kpy2os Jiinepa,

pewiams 3a0auu HA BbIYUCTEHUE BEPOAMHOCMU C NOOCYEMOM KOIUYeCmed apudHmos C
HOMOUWBIO KOMOUHAMOPUKU.

B noBceaHeBHOI KU3HHU M TIPH U3YYEHUH IPYTUX MPEIMETOB:

u3eneKamov, UHMepnpemuposams U npeobpazosvieams uUHGOpMayulo, npeocmasienHyo
maoauyax, Ha OUazpammax, cpagurax, ompaxcaruiyio C80UCMEa U XApaKmepucmuKy peaibHblX
npoyeccos u A61eHull;

onpeoensims Cmamucmudeckue Xapakmepucmuku 6blOOpoK no madauyam, Ouaspamma,
epaguxam, bINOIHAMb CPABHEHUE 8 3ABUCUMOCTIU OM YelU peuleHUs 3a0ayul,

OYEHUBAMb BEPOSIMHOCHb PEANbHbIX COOLIMULL U SGTIeHUI.

I'eomeTpuyeckne purypsl

Onepuposamsv ROHAMUAMU 2eOMEMPULECKUX uayp,

u3gneKams, UHMePNPemuposams U npeoobpa’08vléams UHGOPMAYUO 0 2eoMempuiecKux
@ueypax, npeocmasieHHyI0 Ha Yepmedtcax,

npUMeHamb 2ceomempuyeckue hpakxmol 07 peuleHus 3a0a4, 8 mom ducie, npeonoiacarouux
HeCKOIbKO Ula208 peueHus;

Gdopmyruposams 8 NPOCMEUUUX CIY4AAX CBOUCMBA U NPUSHAKU Puyp;

00KA3bI8AMb 2e0MEMPUYECKUE YIMBEEPHCOCHUSL,

e1ad0emv — CMAHOApmMHOU  Kldaccugukayuei  NIOCKuUx — gueyp  (mpeyeorvHuKos  u
YemvlpEéxy20ibHUKOB).

B noBceHeBHOI JKU3HM M TIPH U3YyYeHUH PYTUX MPEIMETOB:

UCNONB308AMb  CBOUCMBA 2eOMempUYecKUX ¢ueyp Ons peuweHus 3a0ad NpaKmuyecKo2o
xXapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTIUH.

OTHoICeHUSs

Onepupogamsv noHAMUAMU. PABEHCMBO Pueyp, pasuvie uaypsl, pageHcmeo mpey20ibHUKOS,
napanierbHOCmsb NPAMbIX, NEPREHOUKVIAPHOCIIL NPAMBIX, Yelbl MeHCOY NPAMbIMU, NEPREHOUKVIAD,
HAKIOHHASA, NPOeKYuUs, noooodue uzyp, nooodHsie ghucypsl, NOOOOHbBIE MPEY2ONbHUKU,



npumenams meopemy Paneca u meopemy o HPONOPYUOHANbHBLIX OMPE3KAX NPU peuleHuu
3a0ay;

Xapakxmepuzoeamuv 63AUMHOE PACNONONCEHUE NPAMOU U OKPYIHCHOCU, O8YX OKPYHCHOCHEU.

B noBceaHeBHOI :KU3HM M IPH U3YyYeHUU APYTUX NPEAMETOB:

UCNONIL308AMb OMHOULEHUSL O/ PeuleHUs 3a0ay, 803HUKAIOWUX 8 PEealbHOU HCUSHU.

N3mepenns U BHIYHCTEHUSA

Onepuposamsv npeocmagienusimu o OiuHe, niowaou, oovéme Kak eerudunamu. Ilpumensameo
meopemy llughazopa, chopmynel niowaou, 06véma npu peutenuu MHO20UAL08bIX 3A0aY, 8 KOMOPbIX
He 6ce OaHHble NpPedCMmasieHvl A6HO, d MpebOyIom GblUUCIeHUL, Onepuposams 6ojee WUPOKUM
KOAUYeCmeom hopmyn OUHbL, NIOWAOU, 00BEMA, BLIYUCTIAMb XAPAKMEPUCTMUKU KOMOUHayuil goucyp
(OKpyorcHOCmEl U MHO20Y20NbHUKOB) BbIYUCTAMb DPACCMOAHUSA MeXcOy duaypamu, NPUMeHAmb
mpuecoHomempuyeckue @Gopmyavl O/ BbIYUCIEHUL 8 00Jlee CHONHCHbIX CIYYAsX, HNPO8OOUMDb
8LIYUCTICHUS HA OCHOB8E PABHOBEIUKOCMU U PABHOCOCMABIEHHOCMU,

npo8OOUMb NPOCHbLE BLIYUCTEHUS HA 00BEMHBIX MENax,

Gdopmynuposams 3a0auu Ha GblUUCTEHUE OIUH, NAOWAOel U 00BEMOS U peluams UXx.

B noBceqHeBHOI JKU3HHM M TIPH U3YyYEHUH PYTUX MPEIMETOB:

npo8OOUMb GLIYUCTEHUS HA MECIHOCTU,

NPUMEHAMb POPMYIbl NPU BLIYUCTEHUAX 8 CMENCHBIX YUeOHbIX NpeoMemax, 8 oKpyicaioujeil
oelicmeumenbHOCm.

I'eomeTpuyeckue MoCTpoeHHs

H3z00pasxcamv ceomempuyeckue gueypovl no meKcmogomy U CUMBOIbHOM)Y ONUCAHUIO,

Cc80000HO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CILYYAsX,

BbINOIHAMb NOCMPOEHUSL MPEY2ONbHUKOS8, NPUMEHAMb OmOelbHble Memoobl HOCMPOeHUll
YUpKynem u JUHetKou U nposooums npocmeuuiue Uccie008anus YUcia peueHuil;

uzobpasxcams munogvie NIOCKUe @Gueypvl U 00veMHble mend ¢ NOMOWbIO NPOCMeuuux
KOMHNbIOMEPHBIX UHCIPYMEHMO8.

B noBceHeBHOI KU3HU M IPU U3YyYEHHH IPYTUX MPEAMETOB:

8bINOIHAMb NPOCMeLuUe NOCMPOEHUS HA MECIHOCIU, He0OX00UMbLE 8 PEATIbHOU HCUZHU,

OYEHUBAMb PA3MEPbL PEAIbHBIX 00BbEKMO8 OKPYIHCAIOue20 Mupd.

IIpeoOpa3oBanus

Onepuposamsv nouamuem OBUJCEHUs U NPeodpa308anus noododus, 6rademv NpuéEMamu
nocmpoerust Gueyp ¢ UCNONb308AHUEM OBUJICEHULl U NPeodpa308aHuti NO000OUs, NPUMEHIMb
NONYYeHHble 3HAHUS U ONblM NOCMPOCHUL 8 CMENCHbIX NpeoMemax U 6 pPeaibHblX CUMYAYUsiX
OKpYdHCaoueco Mupa,

cmpoumu ucypy, n000OHY10 OAHHOU, NOJIL30BAMbCS CEOUCMBAMU NOOOOUS OJ151 000CHOBAHUS
ceoticme ueyp;,

NPUMEHAMb CEOUCMBA O08UdNCEHUl 011 NPOBedeHUs. NPOCMetux 0O00CHOBAHUL CBOUCME
pueyp.

B noBceaHeBHOI KU3HMU M TIPH U3YYEHUH IPYTUX NMPEIMETOB:

NPUMEHSIMb CEOUCMBA OBUNCEHUL U NPUMEHAMb NOO0OUE 0151 NOCMPOCHUL U 8bIYUCTICHULL.

BekTOopbl H KOOPAMHATHI HA TUIOCKOCTH

Onepuposamsv NOHAMUAMU EKMOP, CYMMA, PA3ZHOCHb 8eKMOPO8, NPOoU3BeoeHue 8eKmopa Ha
YUCTIO, Y20 MedHCOY 8eKMOPAMU, CKAIAPHOE NPOUBEOEHUE BeKIMOPO8, KOOPOUHAMbL HA NIOCKOCMU,
KOOpOUHAmMbl 6eKMopa,

8LINOIHAMY O0CUCMBUSI HAO BEeKMOPAMU (CNOJCEeHUe, BbIYUMAHUE, YMHONCEHUe HA YUCIO),
BLIYUCTAMb CKATISIPHOE NPOU3EeoeHUe, Onpedenims 8 NPOCMEUUX CLYUasax Y20 Metcoy 6eKMOopamu,
BbINOIHAMb PA3I0JNCEHUE BEKMOPA HA COCMABIAIOWUE, NPUMEHAMb NOJYYeHHble 3HAHU 6 (u3uKe,
NONb308AMbCS POPMYIION BbIYUCTIEHUS PACCMOAHUSL MEAHCOY MOYKAMU NO UIBECHHBIM KOOPOUHAMAM,
UCNOIb3068AMb YPABHEHUs ucyp 0 peuleHus 3a0ay;



NPUMEHAMb 8eKMOPbL U KOOPOUHAMbL OJIsl peUleHUs 2eOMEeMPUYECKUX 3a0ay HA BblYUCTIeHUe
OJIUH, Y2/108.

B noBceaHeBHOI JKU3HM M NIPH U3YYEHUH IPYTUX NMPeIMETOB:

UCNOb308aMb NOHAMUS 6EKMOPO8 U KOOPOUHAm OJisl peuleHus 3a0ay no Qusuxe, 2eocpaghuu
U Opyeum yueOHbIM npeomMeman.

HcTopusi MaTeMaTUKH

Xapaxmepuzosamv 6K1A0 6blOAIOWUXCS MAMEMANUKOS 8 PA36UMUE MAMEMAMUKY U UHBIX
HayuHwlx obracmetl;

HOHUMAamMb polib Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MATEMATHKHU

Hcnonvsys usyuennvie memoovl, npogoOUms 00Ka3amenbCmeo, 8blNOIHAMb ONPOBEPIHCEHUE,

8b10UpaMb U3YYEeHHble MemMoOobl U UX KOMOUHAYUU OJisl peuleHUss MamemMamuideckux 3a0a4,

UCNONIBb308AMb MamemMamuyecKue 3HaHus 0l ONUCAHUSL 3AKOHOMEPHOCMeEl 8 OKpyicaroujell
OelicmeumenbHOCmu U NPOU38e0eHUsX UCKYCCMEd,

NPUMEHAMb NpOCmeluiue NpocPaAMMHblE CPeOCmed U INeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NpU peuleHuU Mamemamuyeckux 3a0au.

BrINMyCKHUK MOTY4YUT BO3ZMOXKHOCTh HAYUUTHCA B 7-9 Kiaccax sl yCHEMIHOTO IPOIOJIKEHUS
o0Opa3oBaHus Ha YriIyOJIEHHOM yPOBHE

DJieMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JTOTUKHI

CBOOOJIHO OMEpPUPOBATH MOHATHUSMU: MHOXKECTBO, XapaKTEPUCTHKHA MHOKECTBA, DJIEMEHT
MHOJKECTBA, ITYCTOE, KOHEUYHOE U OCCKOHEYHOE MHOXKECTBO, IMOAMHOXKECTBO, MPHHAJIC)KHOCTD,
BKJIIOUEHHE, PABEHCTBO MHOYKECTB, CIIOCOOBI 3aJ]aHIe MHOXKECTBA;

3a/1laBaTh MHOXKECTBA PAa3HBIMU CIIOCOOAMU;

MIPOBEPSATH BHITIOJHEHNE XapAaKTEPUCTHICCKOTO CBOWCTBA MHOKECTBA;

CBOOOTHO OTIEPUPOBATH MMOHSATHUSMHU: BHICKA3BIBAHNE, NICTUHHOCTH U JIOKHOCTH BHICKA3BIBAHUS,
CIIOXKHBIE ¥ TIPOCThIC BBICKA3bIBAHUS, OTPUIIAHHWE BBICKA3bIBAHUH; HMCTUHHOCTH U JIOKHOCTH
YTBEPXKIEHUS W €ro OTPUIAHMSI, OIEpaly HaJ BBICKA3bIBAHUSIMU: U, WIH, HE;YCJIOBHbBIC
BBICKA3bIBaHUSI (UMIUIUKAIIAN);

CTPOUTH BBICKA3bIBAHUS C UCTIOJI30BAHUEM 3aKOHOB anreOphl BHICKA3bIBAaHHIA.

B noBceHeBHOI JKU3HHM M TIPH U3YyYEHUH IPYTUX NMPEIMETOB:

CTPOUTH PACCYXKJICHUS Ha OCHOBE MCITOJIb30BAHUS TIPABHII JIOTHKH;

MCIOJIb30BaTh MHOXKECTBA, OMEPAIlUU ¢ MHOKECTBAMH, X TpadUuecKoe MPeACTaBICHUE IS
OTHMCAHUSI PEATHHBIX MPOIIECCOB U SIBIICHUH, MPU PEIICHUH 33]1a4 IPYTUX Y4eOHBIX MPEIMETOB.

Yucaa

CBOOOJTHO ONIEPHPOBATH MOHATHSIMHU: HATYPAJILHOE YUCIIO, MHOYKECTBO HATYPAIbHBIX YHCEII,
I[EJI0€ YHMCIIO, MHOKECTBO IIEJIBIX YHCeNl, OOBIKHOBEHHAs NpOOb, MECATUYHAs APOoOb, CMEIIaHHOE
YHCII0, PAIMOHAIIEHOE YHCII0, MHOXKECTBO PAllMOHAIBHBIX YMCEN, UPPAIIMOHATILHOE YUCIIO, KOPCHb
CTENICHU 1N, JACHCTBUTEIIBHOE YHCIIO, MHOXCCTBO JICHCTBHTEIBHBIX YHCET, TeOMETpUYeCcKas
WHTEPIIPETAIUS HATYPATbHBIX, IEIBIX, PAIIMOHAIBHBIX, JCHCTBUTEIIBHBIX YUCET,

MMOHUMATh W OOBSICHITH PA3HUILY MEX]y MIO3UIIMOHHON M HETIO3UIIMOHHOM CHUCTEMaMU 3alUCH
YHCeT;

TIEPEBOJIUTH YKCIIA U3 OJTHON CUCTEMBI 3aIUCH (CUCTEMBI CUYUCIICHHUS) B PYTYIO;

JIOKa3bIBaTh U UCIOJIb30BAaTh MPU3HAKU JAEIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
MIPOU3BEICHUS YUCEIT NP BHIMIOTHEHUH BRIYUCIICHUN 1 PEIICHUH 3a]1a4;

BBITIOJIHATH OKPYTJICHUE PAIlMOHATBHBIX U UPPAIMOHAIBHBIX YHCEIT C 33JJAHHOW TOYHOCTBIO;

CpaBHHMBATh JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMM;

YIOPS0YMBATh YUCIIA, 3alMCAaHHBIC B BHUJIE OOBIKHOBEHHOW W JECATUYHOW IpoOH, 4yucIia,
3alKMCaHHbBIC C UCIIOIb30BAaHUEM apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTEIEeHU OOJIbIIe 2;

Haxoauth HOJI 1 HOK uwncen pa3sHpIMU criocOOaMU M KCIIOIB30BaTh UX MPHU PEIICHUU 33724,



BBINOJIHATh BBIYUCICHUS M NPeoOpa3oBaHUs BBIPAKEHUH, cOAep)KalUX JeHCTBUTEIbHbIE
4KCIIa, B TOM YUCJIE KOPHU HATYPAJIBHBIX CTEIICHEN.

B noBcenqHeBHOM KU3HM M NIPH U3YYEHUH APYTHX NPEIMETOB:

BBINIOJIHATh U OOBSCHATH PE3YJIbTAaThl CPAaBHEHHUS PE3YJIHTATOB BBIYUCICHUN NPU PELICHUU
NPAaKTUYECKUX 3aJad, B TOM YHUCIIE NPUOIMKEHHBIX BBIYUCICHHUH, HCIONB3Ysl pPa3HbIE CIIOCOOBI
CpaBHEHUU;

3alMChIBaTh, CPaBHHUBATh, OKPYIJIATH YHCIOBBIE JAHHBIE PEAIbHBIX BEIWYHH C
MCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS;

COCTaBJISITh U OLIGHWBAaTh Pa3HBIMH CIIOCOOAMH YHUCIIOBBIE BBIPAXKEHMSI IPH PEIICHUU
NPAKTUYECKUX 3a/1a4 U 337a4 U3 JPYruX y4eOHBIX IPEIMETOB.

ToxnecTBeHHbIE MPeoOpa3oBaHUSA

CB00OAHO ONEPUPOBATH MOHATUSMU CTETIEHU C LIETIBIM U IPOOHBIM IOKa3aTeseM;

BBITOJIHATH JI0Ka3aTeIbCTBO CBOWCTB CTENEHHU C LIETBIMU U IPOOHBIMU MOKA3aTEIIMHY;

ONEPUPOBATH NOHATUAMH «OJHOWICH», «MHOIOYIEH», «KMHOTOWICH C OAHOW IEPEMEHHON»,
«MHOTOYJIEH C HECKOJIbKMMH MEPEMEHHBIMUY», KO3((UIIMEHTHl MHOIOWIEHA, «CTaHIapTHas 3aIlUCh
MHOTOYJIEHA», CTENIEHb OJTHOYJIEHA M1 MHOTOUJICHA;

CcBOOOHO BJIaJIETh MPUEMaMU MPEe0OPa30BAHUS LENBIX U IPOOHO-PALlMOHAIBHBIX BBIPAKEHUN;

BBINIOJIHATh ~ PAa3JIO)KEHHE MHOTOYJIEHOB Ha MHOXUTEIM pPa3HbIMH  crocobamu, ¢
UCMOJIb30BaHUEM KOMOMHAIUI pa3IMyuHbIX PUEMOB;

UCIOJb30BaTh TeopeMy Buera u teopemy, oOpatHyio Teopeme Buera, ans moucka KopHen
KBaJPAaTHOrO TpEXWIEHA W JUIS pElIeHUs 3aJady, B TOM YHCIE 3a7a4 C MapaMeTpaMH Ha OCHOBE
KBaJIpaTHOTO TPEXUIICHA,

BBIIIOJIHATH JEJIEHNE MHOTO4JIEHA HA MHOTOUWIEH C OCTaTKOM;

JIOKa3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEW U KOPHEU CTENEHH N;

BBINIOJIHATH MPe0Opa30BaHUs BbIPAKEHUH, COAECPKAIINX KBAIPATHbIE KOPHU, KOPHU CTEIEHU
n;

CBOOOJIHO  ONEpPHPOBATh MOHATUSAMHU  «TOXKAECTBO», «TOXKAECTBO HA MHOMKECTBEY,
«TOXJIECTBEHHOE MPE0OpPa30BAHUEY;

" Sk = oF
BBITIONTHSATH Pa3IMUHbIe MPe0oOpa30BaHus BEIPAKEHUMN, COJIEPIKAIIUX MO,Z[yJII/I.( * ) *

B noBcegHeBHOM KU3HM U NIPU M3YYEHHUHU APYTUX NPEeIMETOB:

BBIMOJIHAT TNPEoOpa3oBaHus M JEUCTBUS C OyKBEHHBIMU BBIPAKEHHUSIMH, YHCIIOBbIC
K03 (HULHUEHTHI KOTOPHIX 3alIUCaHbl B CTAHAAPTHOM BUJIE;

BBINIOJIHATh MPeoOpa3OBaHUs pPalMOHAIBHBIX BBIPAKEHUM MpH pEIIeHUH 3a1ad APYyrux
y4eOHBIX TIPEIMETOB;

BBINIOJIHATh NPOBEPKY MpaBaonogoOus (U3MUEeCKMX W XUMHUYECKHX (OpMyNl Ha OCHOBE
CpPaBHEHUS pa3MEPHOCTEN U BAJICHTHOCTEH.

YpaBHeHUs] M1 HEPaBEHCTBA

CB000AHO OmepupoOBaTh MOHATUSAMU: YpaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC YPAaBHEHUS U
HEPaBEHCTBA, YPABHEHHUE, SIBIISIOIICECS CIECICTBUEM IPYrOr0 YPaBHEHUS, YPABHEHHUSI, PABHOCUJIbHBIE
Ha MHOKECTBE, paBHOCUJIbHBIE NTPe0Opa30BaHusl ypaBHEHU;

pelaTth pasHble BUABI YPAaBHECHUM M HEPABEHCTB U MX CUCTEM, B TOM YHUCJIE HEKOTOpBIE
ypaBHeHHUs 3 U 4 cTeneHel, 1poOHO-pallMOHANIbHBIE U UPPAIIMOHATIBHBIE;

3HaTh TeopeMy Buera 11 ypaBHEHUN CTENIEHU BBIIIE BTOPOM;

MOHUMATh CMBICII TEOPEM O PABHOCHIIBHBIX U HEPAaBHOCUJIBHBIX MTPEOOPA30BAHUIX yPaBHEHHIMA
U YMETb UX JI0KA3bIBATh;

BJIAICTh Pa3HBIMU METOJIaMU PELICHHs YPaBHEHU, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATH
METO/I pelieHrs U 000CHOBBIBAaTh CBOM BHIOOD;

UCIOJB30BaTh METOJ WHTEPBAJIOB JJs PELICHHS HEPaBEHCTB, B TOM 4HCIE APOOHO-
PalMOHANIBHBIX U BKIIIOYAIOIIUX B ce0s MppallMOHATbHBIE BBIPAYKEHUS;



pemath anreOpandeckue YpaBHEHHs] W HEPAaBEHCTBA M HMX CHCTEMbBl C IapaMeTpaMmu
anredpanyeckuM U rpauueckuM MEeTOAaMH;

BJIAJIETh PA3HBIMU METOJIaMU J0Ka3aTeIbCTBA HEPABEHCTB;

pelIaTh ypaBHEHUSI B LIEJIbIX YUCIIAX;

n300paxkaTh MHOKECTBA Ha IUIOCKOCTH, 3aJaBaeMble ypaBHEHHUSMH, HEPABEHCTBAMH U HX
CHUCTEMaMH.

B noBceHeBHOM KU3HM U PU M3Y4YeHUHU APYTUX NPeIMETOB:

COCTaBJISITh M pEIIaTh YpAaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IPH PEUICHUU 3aJad APYTIHX
y4eOHBIX MIPEIMETOB;

BBINIOJIHATH OLIEHKY MPAaBAONOJ00Us PE3YNIbTATOB, MOJYYAEMbIX MPU PELICHUH Pa3InYHBIX
yYpaBHEHUI, HEPABEHCTB U UX CHCTEM IIPH PEILICHUHU 3a7a4 JPYTUX yUeOHBIX MPEIMETOB;

COCTaBJISITh U PEIIATh YPABHEHUS U HEPABEHCTBA C MapaMeTPaMHU MPU PEUICHUU 3a/1a4 APYTUX
y4eOHBIX MIPEIMETOB;

COCTaBJISATh YpaBHEHUE, HEPABEHCTBO WJIM UX CHUCTEMY, ONMCHIBAIOIINE PEATbHYIO CUTYALHIO
WIN TIPUKJIaJAHYIO 3a[1a4y, UHTEPIIPETUPOBATh MOIYYEHHBIE PE3YyJIbTATHI.

DOyHKIUH

CBoOOHO oOmEepUpPOBATH TMOHSATUAMH: 3aBUCUMOCTh, (YHKIIMOHAJIbHAS 3aBUCHUMOCTb,
3aBUCUMas M HE3aBUCUMas NEepeMEHHble, (PyHKUMs, crnocoObl 3anaHus (YHKUUH, APTyMEHT U
3HaueHue (PYHKIUH, 00JIACTh OMpEJCIICHUS U MHOXKECTBO 3HaYeHUs (QYHKIUU, HYIH (QYHKIIHUH,
MIPOMEXYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMH, HAaOOJIbIlIee U HAUMEHbIIIee 3HAYCHMUS,
YETHOCTH/HEUETHOCTh (DYHKUMU, MNEPUOAMYHOCTh (PYHKIMH, TIpa@uK (YyHKIUH, BEpTUKAJIbHAs,
TOPU30HTANIbHASI, HAKIIOHHAS aCUMITOTHI; TpaduK 3aBUCUMOCTH, HE SBISIONIEHCS (QYHKITUEH,

CTpOUTh rpaduku QYHKIUN: TUHEHHON, KBaAPATHIHOM, TPOOHO-TMHEHHOMN, CTENIEHHON TIpH
Pa3sHBIX 3HAYEHMSAX MOKA3aTells CTENEeHH, Y =|X|;

UCIIONE30BaTh NpeoOpa3oBanus rpaduka Gynkouu y= f(x) AI8 MOCTPOEHUs rpadukoB
Gynkuuit y =af (kx+b)+c;
aHaJM3UPOBaTh CBOWCTBA (GYHKIMNA U BUJ IpadrKa B 3aBUCHMOCTH OT MapPaMETPOB;

CBOOOIHO OIepupoBaTh MOHSATUSMH: MOCJIEI0BATEIILHOCTD, OoTrpaHUYEHHAas
NOCJIEZI0BATENIbHOCTh, MOHOTOHHO BoO3pacTatouias (yObIBarolias) MOCJIEI0BAaTEIbHOCTb, Mpee
MOCJIEI0BATENIbHOCTH, apudmeTrueckas porpeccus, reoMeTpuyueckas nporpeccus,

XapaKTepUCTUIECKOE CBOWCTBO apuMeTHIeCKON (TEOMETPHUECKOM ) POTPECCUH;

WCTIONh30BaTh METOJ MaTeMaTHYeCKOW HWHIYKIMH IJs BbIBOJAa (OpPMYJ, JT0Ka3aTelbCTBA
PaBEHCTB ¥ HEPABEHCTB, PEIICHUS 3a/1a4 Ha JIETUMOCTb;

MCCIIEZIOBATh TOCIIEI0BATENIbHOCTH, 33/1aHHBIE PEKYPPEHTHO;

pemaTh KOMOMHUPOBaHHBIC 33a9U Ha apU(PMETUIECKYIO U TEOMETPUIECKYIO TPOTPECCHH.

B noBceaHeBHOI KU3HMU M TIPH U3YYEHUH IPYTUX NMPEIMETOB:

KOHCTPYHPOBAaTh W HCCIEAO0BaTh (PYHKIHMH, COOTBETCTBYIOIIME pEabHBIM MpoIeccaM u
SIBIIGHUSIM, HWHTEPIPETUPOBATH TOJIYYCHHBIE PE3yJIbTaThl B COOTBETCTBHH CO CHEIUPUKON
UCCIIEYEMOTO TPOIECcca UITH SBIICHUS;

MCIIOJIb30BaTh IPaUKU 3aBUCUMOCTEH IS UCCIIEOBAHUS PEATBHBIX MPOIIECCOB U SIBIICHU;

KOHCTPYUPOBATh M MCCIIE0BATh (YHKITUHU NIPH PEIICHUH 3374 JPYTUX YIeOHBIX MMPEIMETOB,
UHTEPIPETUPOBATH MOTYYCHHBIC PE3YIbTaThl B COOTBETCTBUH CO CHEIM(PHUKON yueOHOTO TpeIMeTa.

CraTucTHKA ¥ TEOpHUs BePOSITHOCTEI

CB0O0OTHO OTIEpUPOBATH MOHATUSAMU: CTOJIOYATHIC i KPYTOBBIC THATPAMMBbI, TAOIHIIBI TAHHBIX,
cpenHee apupMeETHUYECKOE, MeIHWaHa, HauOoJblllee M HAUMEHBIIee 3HAYCHHUS BBIOOPKH, pa3Max
BBIOOPKH, TUCTIEPCHS U CTAHJAPTHOE OTKIIOHEHHE, CITydaiiHasi HK3MEHUNBOCTb;

BbIOMpaTh Hambojee yHOOHBIA CIMOCOO TpeACTaBIeHUS HWHPOpPMAIMH, aaeKBAaTHBIA €&
CBOMCTBaM M LICJISIM aHAJIN3a;

BBIYHCIISATH YMCIIOBBIC XapaKTEPUCTUKH BHIOOPKH;



CBOOOJIHO OINEpUPOBaTh HOHATUAMU: (AKTOpPHAT 4YHUCIA, IEPECTAaHOBKH, COUYETaHMs U
pa3MeleHus, TpeyroibHuk Ilackans;

CBOOOZHO OIEPUPOBATh MOHATUSMHU: CIIyYallHBIA OIBIT, CIy4alHbIA BBIOOp, MCHBITAHUE,
JJIEMEHTApHOE ClIydailHoe cOObITHE (MCXO0N), KIACCUIECKOE ONPEAEIECHIE BEPOSITHOCTH CIIy4aliHOrO
COOBITHS, ONIEpALlUU HAJl CIIyYallHBIMU COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBI;

CBOOOJIHO OINEPHUPOBATH MOHATHSAMM: CIyYalHBIH ONBIT, CIy4allHBIH BBIOOP, HCIIBITAHUE,
JJIEMEHTApHOE ClIydailHoe cOObITHE (MCXO0X), KIACCHIECKOE ONPEAEIECHIE BEPOSITHOCTH CIIy4aliHOrO
COOBITHS, ONIEPALIMU HAJl CITyYallHBIMU COOBITUSIMU, OCHOBHbIE KOMOMHATOPHBIE (HOPMYJIBI;

3HATh IPUMEPHI CIIY4alHBIX BEJINYUH, U BBIYUCIIATH UX CTATUCTUYECKNE XAPAKTEPUCTUKH;

UCIO0JIb30BaTh (POPMYJIbl KOMOMHATOPUKH NPU PEILIEHUU KOMOMHATOPHBIX 3aa4;

pelaTh 3a/1a4u Ha BBIYUCIIEHUE BEPOSITHOCTU B TOM YHUCIIE C UCIIOJIB30BAaHUEM (POPMYIL.

B noBcegHeBHOI :KU3HM M IPH U3YyYEeHUH APYTUX NPEAMETOB:

NPEeCTaBIATh HH(POPMAIIUIO O PEANIbHBIX MPOLEccax U SIBICHUAX CIOCOOOM, aJIeKBaTHBIM €&
CBOICTBaM M LI€JIM UCCIIEIOBAHUS;

aHaAJIM3MPOBaTh U CPABHMBATh CTATUCTMUYECKUE XAPAKTEPUCTUKU BHIOOPOK, MOJYYEHHBIX B
IIPOLIECCE PEeLIECHUS NPUKIIAJHON 3a/1aui, U3yUEHUS PEAIBHOTO SBJICHUS, PELICHMS 3a/1a4 U3 APYTUX
y4eOHBIX IPEIMETOB,;

OLICHUBATh BEPOSTHOCTh PEAIbHbIX COOBITUI U SIBJICHUI B pa3JIMYHBIX CUTYaLIUAX.

TexcroBble 3aga4un

Pemate npocThie U CIIOXKHBIE 337ja4i, a TAKXKE 3a7a4l MOBBILIEHHONW TPYAHOCTH M BBIAEIATH
UX MaT€MaTUYECKYIO0 OCHOBY;

pacrno3HaBaTh Pa3HbIE BUJIbI U TUIIBI 334a4;

WCIIOJIb30BAaTh pPa3HbIE KPATKUE 3aIMCH KaK MOJEIN TEKCTOB CIOXKHBIX 3aJad M 3a4ad
NOBBIIIEHHOW CIIOKHOCTU JIJIsl MOCTPOEHUs] TOMCKOBOM CXEMbl M peIleHus 3ajad, BBIOUMpATh
ONTUMAJIbHYIO JJI pacCMaTpUBAEMOH B 3aJ1a4€ CUTyalluu MOJIEIb TEKCTa 3aJa4H;

pas3nuyaTth MOJENb TEKCTa U MOJENb PEIICHMs 3aJadd, KOHCTPYHUPOBAaTh K OJHOW MOJEIH
PELIEHUs CIOKHBIX 3a/1a4 pa3Hble MOJIEIU TEKCTA 3aa4uH;

3HATh U NMPUMEHATh TPU crocoba MoucKa pemeHus 3aaad (0T TpeOOBaHUS K YCIOBUIO U OT
yCIIOBUS K TpeOOBaHNIO, KOMOMHUPOBAHHBIN );

MOJICIIUPOBATDh PACCYKACHHS MPH MOUCKE PEIICHHUs 33]1a4 C IIOMOIBIO Ipad-CXEMBI;

BBIICIISATH ATAIbl PEIICHUS 3a/1a4 U COIepKaHUE KaXI0ro HTarna;

YMETh BBIOMpPATh ONTHUMAJIbHBI METOJ pPEIICHUs 3aJadyd U OCO3HaBaTh BHIOOpP MeETOJa,
paccMaTpuBaTh pa3IU4HbIE METO/bl, HAXOUTh PAa3HbIE PEIICHUS 3a/1a4H, €CJIM BO3MOXKHO;

aHAJIM3UPOBATh 3aTPYyIHEHNUS [IPU PELICHUH 3a4a4;

BBINIOJIHATh PAa3IMuHble NMpeoOpa3oBaHUsl MPENJIOKEHHON 3aJaud, KOHCTPYHMpPOBaTh HOBBIE
3aJ]auu U3 JIaHHOM, B TOM 4HCJe 0OpaTHBIE;

MHTEPIPETUPOBATh BBIUMCIMTEIBHBIE PE3yJbTaThl B 3ajade, HCCIEAOBAaTh IOJYyYEHHOE
pelIeHne 3a/1a4u;

U3MEHSTh YCJIOBHE 3aJay (KOJMYECTBEHHbIE WJIM KAadeCTBEHHbIE JIaHHBIE), HCCIEI0BaTh
U3MEHEHHOE MpeoOpa3oBaHHOE;

aHaJTM3MPOBaTh BCEBO3MOXKHBIE CHUTYAI[MM B3aUMHOIO DACIOJIOKEHHUS ABYX OOBEKTOB U
U3MEHEHHE HMX XapaKTEPUCTUK MPH COBMECTHOM JIBHIKEHHUU (CKOPOCTb, BPEMsl, pPacCTOSHUE).PU
pelieHre 3agad Ha JIBUKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B MPOTHBOIIOJIOKHBIX
HAIpaBJICHUAX, KOHCTPYMPOBAaTh HOBBIE CUTYalldd Ha OCHOBE M3MEHEHHUs YCIOBUHM 3a7add IpH
JIBUKEHUH 10 PEKE;

UCCIIeIOBaTh BCEBO3MOXKHBIE CUTyallMM MpPU PEHICHUHM 3a/ady Ha JBI)KEHHE [0 peKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

pelaTh pa3HOOOpa3HbIE 33/1a4M «HA YaCTH»;

pematb 1 OOOCHOBBIBATH CBOE pelIeHHE 3a7ad (BBIIEIATh MaTeMaTHUECKYyl0 OCHOBY) Ha
HaXOXKJCHHE YacTH YHCIIa U YHCTIa 10 ero YaCTH Ha OCHOBE KOHKPETHOTO CMBICIA Ipoou;



OOBSICHATh UCHTUYHOCTb 33]1a4 PA3HbIX TUIOB, CBS3bIBAIOIINX TPU BEJIUUMHBEI (HAa padoTy, Ha
HOKYIIKH, HA IBUKEHHE). BBIIEISTh 3T BEJIUYHUHBI M OTHOILEHUS MEX1y HUMH, IPUMEHITh UX NPH
pELIEeHNH 3a]1a4, KOHCTPYHPOBaTh COOCTBEHHBIE 337a4 YKAa3aHHbBIX THUIIOB;

BJIAJ€Th OCHOBHBIMH METOJAMHU pEUIEHUS 3aJad Ha CMECH, CIUIaBbl, KOHLEHTpPALWH,
UCIOJIb30BATh UX B HOBBIX CUTYallUAX I10 OTHOLLIEHHUIO K M3yYEHHBIM B Ipoliecce 00yUueHMs;

pelaTh 3a/1a4y Ha IPOLEHTHI, B TOM YHCIIE, CII0KHBIE IPOLIEHTHI ¢ 000CHOBAHUEM, UCIIOJIB3YS
pa3HbIe CIIOCOOBbI;

pelaTh JIOTHYECKUEe 3a7jauu pa3HbIMU CIOCO0aMH, B TOM YHUCIIE, C ABYMs OJIOKaMU U C TpeMs
OJI0KaMM JJaHHBIX C TIOMOILBIO TAaOJIHII;

pemarh 3a7adyd N0 KOMOWHATOpPUKE M TEOPUH BEPOSTHOCTEM HA OCHOBE HCIOJIb30BAaHUS
U3Y4YEHHBIX METOJI0B U 0OOCHOBBIBATh PELICHUE;

pelaTh HECIO0XKHbBIE 3a7au 110 MaTEMAaTUYECKON CTATUCTHKE;

OBJIQJIETh OCHOBHBIMH METOJIaMH  PEIIEHUS CIOKETHBIX 3ajad: apu(METUUYECKH,
anreOpanyeckui, nepedop BapuaHTOB, FEOMETPUUECKUH, IpapUuecKuil, IPUMEHATh UX B HOBBIX 110
CPaBHEHUIO C U3yYEHHBIMH CUTYALIUSX.

B noBcegHeBHOI :KU3HM M IPH U3YyYEHUH APYTUX NPEAMETOB:

KOHCTPYUPOBATh HOBbIE JJIsi JAHHOM 3aJauyM 3a/JayHble CUTyallMM C YY4E€TOM peajbHBIX
XapaKTepUCTUK, B YACTHOCTH, MPU PELIEHUH 33aJady Ha KOHUEHTPALMH, YYUTHIBaTh IJIOTHOCTh
BEIIIECTBA; pellaTh M KOHCTPYHMPOBATh 33Jauyd Ha OCHOBE PAaCCMOTPEHHUS PEaJbHBIX CUTyallUd, B
KOTOPBIX HE TPeOYEeTCsl TOUHBIHM BHIYUCIUTEIbHBINA PE3YIIbTaT;

pelaTh 3a/1a4u Ha IBUKEHUE IO PEKE, pACCMATPUBasl pa3Hble CUCTEMBI OTCUETA;

KOHCTPYHUPOBATh 33JJauHble CUTYalluH, IPUOIMKEHHBIE K PeaIbHON e CTBUTEIBHOCTH.

I'eomerpuyeckue Gurypsi

CB0OOOJIHO OINEpUPOBATh FT€OMETPUUECKUMHU MOHATUSAMU IIPHU pEUICHUH 3a7ad U MPOBEIECHUU
MaTEeMaTHYECKUX PacCykACHUI;

CaMOCTOATENBHO (POPMYIMPOBATH OINpPENEICHUS TE€OMETPUYECKUX (QUryp, BBIABUIaTh
TUIIOTE3bl O HOBBIX CBOMCTBaX W MpPHU3HAKaX TI'€OMETPUYECKUX (uUryp um 0OOCHOBBIBATH WIIU
onpoBepraTth MuX, 0000IIaTh WM KOHKPETHU3UPOBATH pPE3YNbTAThl Ha HOBBIE Kiacchl (uUryp,
IPOBOJIUTH B HECTOKHBIX CIydasX Kjlaccu(pukanuo Guryp mno pa3ianyHbIM OCHOBAHUSM;

UCCIIEZIOBAaTh YEPTEKH, BKIIOYas KOMOWHAIUM (Uryp, H3BIEKAaTh, MHTEPIPETHPOBATh U
npeoOpa3oBbIBATh HH(OPMAIIHIO, TPECTABICHHYIO Ha YepTexkKax;

pemaTh 3a/1a4yl reOMETPUYECKOTO COJIEPKaHUsI, B TOM YHUCIE B CUTyalUsiX, KOI/Ia alrOpUTM
pelieHusl He CleayeT SBHO U3 YCJIOBHA, BBINOJIHATH HEOOXOAMMBIE MJsl pEIIeHUs 3aJauu
JIOTIOJIHUTENIbHBIE TIOCTPOCHHSI, MCCIEA0BAaTh BO3ZMOXKHOCTh NMPHUMEHEHUS TeopeM U (GopMyi i
perieHus 3aaay;

(bopMyIUpPOBaTh U JOKA3bIBATh T€OMETPUUECKHIE YTBEPKICHUS.

B noBcegHeBHOI :KU3HM M IPH U3YYEHUM IPYTHUX NMPeIMETOB:

COCTaBJISATh C MCHOJb30BAHUEM CBONCTB T'€OMETPUUECKHX (UTYyp MaTeMaTHueCKHe MOJAENU
JUISL pellieHusl 3a/ay MPAKTUYECKOTO XapakTepa M 3aJady U3 CMEXHBIX AUCIHUIUIMH, UCCIEA0BATH
NOJIyYE€HHBIE MOJIEJIM U NHTEPIPETUPOBATH PE3YNIbTAT.

OTHowmIeHUs

BrnageTs moHsTHEM OTHOUIEHUS KaK METalPEAMETHbBIM;

CBOOOJTHO ONEPUPOBATH MOHATHAMU: PABEHCTBO (UTryp, paBHBIE (UTYpPBI, PABEHCTBO
TPEYrOJbHUKOB, MAPAIUIETLHOCTD IPSIMBIX, NEPHIEHAUKYISIPHOCTD NPSIMBIX, YIJIbl MEKIY IPSIMBIMH,
NEPIEeHIUKYISIP, HAKJIOHHAsA, MpOeKUus, mnoxodue ¢uryp, mnoao0Hble (UTyphl, MOJO0HBIE
TPEYroJbHUKH;

MCIIOJIb30BaTh CBOIMCTBA 1101001 1 paBEHCTBA (GUTYp NPU PELICHUH 3a/1a4.

B noBcegHeBHOI KU3HM M IPH U3YYEHUH JAPYTHX NPeJIMETOB:

WCIOJIb30BaTh OTHOUICHUS [UIsl MOCTPOCHHUS M MCCIIEOBaHUS MAaTeMaTUYECKUX MOJelen
00BEKTOB peaTbHON KU3HHU.



HN3mepenus U BIYUCICHUSA

CBoOoaHO oOmnepupoBaTh IOHATUSAMHU JJIMHA, IUIOIAAb, OOBEM, BEIMYMHA YIJa Kak
BEJIMYMHAMH, KCIIOJb30BaTh PABHOBEJIMKOCTH W PAaBHOCOCTABICHHOCTh IIPU PELICHUM 3a7ad Ha
BBIUHCIIEHUE, CAMOCTOATEIBHO MOJIy4aTh U MCIOIb30BaTh (POPMYJIBI JIUIsl BBIYMCICHUN TUIOIIAEed U
00BEMOB GuUryp, CBOOOIHO ONEPUPOBATH IIUPOKUM HAOOPOM (POPMYJI Ha BEIYUCICHHUE IIPU PELICHUN
CJIOXKHBIX 3a/1a4, B TOM YHCJIE€ U 3a/1a4 Ha BEIYMCICHUE B KOMOMHALUAX OKPYKHOCTH U TPEYT OJIbHUKA,
OKPY’KHOCTH U YETBIPEXYTOJIBHUKA, & TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH;

CaMOCTOATENBHO (POPMYIUPOBATH TUIIOTE3bI U IPOBEPSITH UX JOCTOBEPHOCTb.

B noBceaHeBHOM JKU3HM M NPU M3YYEHHUHU APYITHX NPeIMETOB:

CcBOOOHO OoNEepUpOBaTh (popMyIaMu IIPH PEILICHUH 3a7a4 B APYTUX YUEOHBIX IPEAMETAX U IPU
IIPOBEJIEHUU HEOOXOUMBIX BBIYMCIEHUHN B PEAIbHOM KU3HMU.

I'eomeTpuyeckue nocrpoeHust

OmnepupoBaTh NOHATHEM HaOOpa 3JIE€MEHTOB, ONPEAEIAIOLUINX T€OMETPUUECKYIO QUrypy,

BJIaJIETh HA0OPOM METOJIOB IIOCTPOCHUN LUPKYJIEM U JTMHEUKO;

IIPOBOAMTDH AHAJIU3 U PEAIN30BBIBATH ATAlbl PEIICHUS 3a/1a4 Ha IOCTPOEHUE.

B noBceaHeBHOM KU3HM M NPU M3YYEHHUHU APYIHX NPeIMETOB:

BBITTOJIHATH TOCTPOEHHUSI HA MECTHOCTH;

OLICHMBATh pa3Mephl peaibHbIX 00BEKTOB OKPYKAIOIIEr0 MHUpA.

IIpeoOpa3oBanus

OmnepupoBaTh IBKEHUSIMH U IPe0Opa30BaHUAMM KaK METalpeIMETHBIMU MTOHSATHIMH;

OIIEpUPOBATH MOHATUEM JIBMXKEHUSI U ITpeoOpa3zoBaHusl 0100Us 1151 000CHOBAaHUM, CBOOOIHO
BJIaJIeTh IPUEMaMHU MOCTPOEHUS (GUTYP C TOMOUIBIO IBMKEHUN 1 IpeoOpa3zoBaHMsl 0100us, a TAKKE
KOMOUHAIUSAMU JIBUKEHHUM, ABIXKEHUH U ITpeoOpa3oBaHuil;

UCIIOJIb30BAaTh CBOWCTBA JBMKEHUN M MpeoOpa3oBaHUU JUIsl MPOBEACHHUS OOOCHOBAaHUS U
JI0Ka3aTeNbCTBA YTBEPKACHUM B TEOMETPUU U IPYTUX YUEOHBIX MTPEAMETAX;

MOJIb30BAThCSl CBOMCTBAMM JBMKEHUN U MPeoOpa30BaHUi MpU peLIeHUH 3a1ad.

B noBcegHeBHOM KM3HM M NIPU M3YYEHHUH APYITUX NPeIMETOB:

MPUMEHSTH CBOMCTBA IBU’KEHUN U IPUMEHATH MOA00HUE Il IOCTPOEHUI U BHIYMCIICHUN.

BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

CB0oOOAHO oOmnepHpoBaTh MOHATHUSAMH BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB, NPOU3BEICHUE
BEKTOpa HA YMCJIO, CKAISIPHOE MPOU3BEACHUE BEKTOPOB, KOOPIUHATHI HA TNIOCKOCTH, KOOPJANHATHI
BEKTOPA;

BJIAJICTh BEKTOPHBIM M KOOPAMHATHBIM METOAOM Ha IUIOCKOCTH Ul PEIICHUS 3aaad Ha
BBIYMCIICHUE U 10KA3aTEIbCTBA;

BBIIIOJIHATE C TMOMOIIBIO BEKTOPOB M KOOPAHMHAT JOKAa3aTeJIbCTBO M3BECTHBIX €My
reoMeTpu4eckux (akToB (CBOWCTBA CpPeIHUX JUHHMA, TEOPEM O 3aMEYaTeNbHBIX TOYKaxX U T.I.) U
HOJy4aTh HOBBIE CBOWCTBA U3BECTHBIX (PUTYP;

UCIIOJIb30BAaTh YypaBHEHUS (GUTYp s pElIeHus 3aJad M CaMOCTOSITEIbHO COCTaBISTh
YpaBHEHHMSI OTACNBbHBIX MJIOCKUX (pUryp.

B noBcegHeBHOM KU3HM U NPU M3YYEHHUHU APYTUX NPEeIMETOB:

UCIIOJIb30BaTh MOHATHS BEKTOPOB U KOOPMHAT JUIs PelIeHus 3a1a4 1o Gpusuke, reorpapuu u
JIPYTUM y4eOHBIM MpeaMeTaMm.

Hcropust MaTeMaTUKH

IToHnMaTs MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY Hay4YHBIX 3HAHUM, B YACTHOCTH
BJQJIETh TNPEJCTAaBICHUSIMU 00 aKCMOMAaTHYECKOM IOCTPOCHUU TEOMETPUU U TEPBUYHBIMU
MIPEACTABICHUSIMH O HEEBKJIMIOBBIX T€OMETPUSIX;

paccMaTpuBaTh MaTEMAaTHKy B KOHTEKCTE HCTOPUM PAa3BUTH LUBWIN3ALUU U HUCTOPUHU
pa3BUTHUS HAYKH, IOHUMAaTh pOJb MaTEMAaTUKU B pa3BuTuu Poccun.

MeToabl MaTeMaTHKHU



Braners 3HaHUSAMU O pa3IMYHBIX METOJaX 0OOCHOBAHUS U ONMPOBEPKEHUS MATEMATHUYCCKUX
YTBEPKIACHUN U CAMOCTOSITEIIHO IIPUMEHSTh UX;

BJIAJIETh HABBIKAMH aHAJIN3A YCIIOBUS 3a0a41 U ONIPEAEIICHUS OAXOAIINX U PEMIEHU 3a/1a4
M3YYEHHBIX METOJIOB I UX KOMOWHAIIUA;

XapaKTepHU30BaTh MPOU3BEACHUS MCKYCCTBA C YUETOM MATEMATHYECKUX 3aKOHOMEPHOCTEMN B
MIPUPO/IE, UCIIOJIB30BaTh MATEMATUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.



AHHOTaNUA K padoyeil mporpamMMe no ajredpe U HaYaJIaM aHAJIU3A
s 10 — 11 kaaccoB (0a30Bblil yPOBEHB).
YMK Anumos HI.®. ®I'OC COO

ITosicHuTeLHAS 3alIHCKA

Pabouas nporpamma 1o anredpe u Hadasiam ananu3za ais 10-11 kimaccoB cocTaBiieHa Ha OCHOBE
3akoHa P® «0O6 obpazoBanun B Poccuiickoit denepanmmn», DenepaabHOr0 KOMIIOHEHTA
rOCy/IapCTBEHHOTO CTaHJapTa OCHOBHOTO OOHIEro o00pa3oBaHUs, YTBEPKACHHOTO MPUKA30M
Muno6pazoBanust Poccun ot 05.03.2004 Ne 1089 (pea. ot 31.01.2012 r.) «O6 yTBepxkaeHUN
®denepalibHOr0 KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB HAYAIHLHOTO OOIIIETO,
OCHOBHOTO 001ero u cpegaHero (mojgHoro oOmiero oOpa3oBaHus», lIpuMepHOil mHporpaMMbl
OCHOBHOTO 00111eT0 00pa3zoBanus (COOPHUK HOPMATUBHBIX JOKYMEHTOB. MaTteMaTuka denepaibHbIit
KOMITOHEHT rOCy/IapCTBEHHOTO cTaHapTa). [l pumepHbie mporpamMmel o ajredpe U HayajaaM aHallu3a,
10-11 kmaccel. Coct. bBypmuctposa T.A., M. :Ilpocsemenue, 2018 r, aBTOPCKOI MPOrpaMMbl IO
penakuueit II.A. AnumoB, FO.M. Konarun, Ilonoxenus o pabouell mporpaMme, HOJHOCTBIO
oTpakaromux coaepkanue IlpumepHOil mNporpaMmbl, C AOMNOJHEHUSMH, HE IPEBBIIIAIOIINMHI
TpeOOBaHUN K YpPOBHIO MOATOTOBKH OOYYalOIIUXCsl, OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl U
yuebHnoro miana MbOY «COII Ne7».

ConeprkaHue MporpaMMbl HaIlPaBJIEHO HA OCBOCHHE YYAIIUMUCS 3HaHUH, YMEHUI U HABBIKOB
Ha 0a30BOM ypOBHE, 4TO cOOTBeTCTBYeT OOpa3oBaTenbHON mporpamme Hikoijbsl. OHa BKIIIOUAET BCe
TEMBbI, MPELYCMOTPEHHbIE (enepantbHbIM KOMIIOHEHTOM T'OCYAapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaH/JapTa OCHOBHOIO 00IIero oOpa3oBaHUs MO MATEMaTHKE U aBTOPCKOW MpPOrpaMMoON y4eOHOIo
Kypca.

JUis u3ydeHus Kypca HCHOJIb3YeTCs KIACCHO-YpPOYHas CHCTEMa C HCIHOJIb30BaHHEM
pa3IMYHBIX TEXHOJIOTHH, (hOpM, METOI0B OOyUEHHUS.

Oowan xapakmepucmuka yuedOHo20 npeomema

[Iporpamma cooTBeTCTBYeT (QefepaTbHOMy KOMIIOHCHTY TOCYJIapCTBEHHOTO CTaHIapTa
o011iero o0pa3oBaHUU, KOHKPETU3UPYET COACPKaHNUE TTPEIMETHBIX TéM 00pPa30BaTEILHOTO CTaHAAPTa
U JIaeT pacrpesiesieHne yaeOHbIX 4acoB IO pasjenam Kypcea.

[Tpu u3ydyeHnn Kypca MaTeMaTUKi Ha 0a30BOM YpOBHE MPOJIOKAIOTCS U MOIYYar0T Pa3BUTHE
coJiepKaTeNbHbIC JTHHUN: «Anzedpar, « Dynkuyuuy, « Ypasnenusa u nepasencmeay, «I eomempusy,
«Inemenmpl KOMOUHAMOPUKU, MeOPUU GEPOAMHOCMEN, CIAMUCMUKU U J02UKU), BBOIUTCS
nvaus «Hauana mamemamuueckozo ananuzay.

B paMkax yka3zaHHBIX COJEpPKATEIbHBIX TUHUN PEIIAIOTCS CISAYIONINE 3a/1auu:

CUCTEMAaTHU3allds CBEICHUM O 4YMCIIAX; W3YYEHHE HOBBIX BHMJOB YHCIOBBIX BBIPDAXKCHUN U
(dbopMyI1; COBEPIIEHCTBOBAHHUE MPAKTHUECKUX HABBIKOB M BBIYUCIUTENBHON KyIbTYphl, PACIINPEHUE
U COBEpPIIECHCTBOBAHME ajre0pandeckoro ammapara, cOpMUPOBAHHOIO B OCHOBHOM IIKOJIE, M €r0
IIPUMEHEHHE K PEIICHUI0 MaTEMATHUYECKUX U HEMAaTEMAaTUUECKUX 3a/1a4;

pacmimpCHUC W CUCTECMATHU3aAllUsA O6H_II/IX CBe,Z[eHI/Iﬁ 0 (I)YHKI_[I/IHX, IIOIIOJIHCHHUE KJIacCa
HN3Yy4aCMbIX (bYHKIII/II‘/JI, HWINTIOCTpAaud IMUPOThI MMPUMCHCHUS (bYHKHI/Iﬁ A OMUCAaHUA U U3YUCHUA
PCaTbHBIX BaBHCHMOCTCﬁ;

pa3BUTHC HpeI[CTaBJIeHI/Iﬁ 0 BCPOATHOCTHO-CTATUCTUICCKUX 3aKOHOMCPHOCTAX B OKPYKAIOIIICM



MHUPC, COBCPIICHCTBOBAHUC HHTCIUICKTYAJIbHBIX W PCUCBLIX YMeHI/Iﬁ IIyTeM 060ra111eH1/1;[
MAaTCMAaTHUYCCKOTI'O A3bIKa, PA3BUTHA JIOTUYCCKOT'O MBIIIJICHUA.

Mecmo npeomema ¢ 6a3ucHom yuedOHom niane

Cornacao @enepaibHOMY 0a3UCHOMY yuyeOHOMY IUIaHY AJIi 0Opa30BaTENIbHBIX YUPEKJICHUI
Poccuiickoit denepanun st 00s13aTEIBHOTO W3YYEHUs MaTEMAaTUKHM Ha 3Tale CPEeJHEro oOIero
o0pa3oBaHusl OTBOAUTCS HE MeHee 337 4acoB M3 pacyera 5 U B HEAEII0, IPU 3TOM Ha M3y4YEHHE
anreOpbl W Havaja MaTEMAaTHUYECKOI0 aHaJIM3a BblJeNeHo 3 yaca B Heaemo. B 10 knacce — 105 yacos
npu 35 yueOHoil Henenu, B 11 knacce — 102 yacoB npu 34 yuyeOHOW HEJENH.

Y4yeOHUKHM, MO KOTOpbIM paboTatoT yuammecs: «Maremaruka: anrebpa M Hayaia
MaTEeMaTHYECKOTO aHaliu3a, reomeTpus. Anredpa U Hadala maTeMaTthyeckoro aHamuza. 10 — 11
KJaccel»: ydeO. Uit oOmeoOpa3oBaT. opraHu3auuii: 0a3oBbid U yriyosn. yposuu / II.A. Anumos,
FO.M. Konsarun, M.B. Tkauésa, H.E. ®&noposa, M.W. llaGynun, M.: IIpocsemnienue, 2020 rom.

Mecro npeameta B yueOHoM miane: CoracHo denepaibHOMY 0a3uCHOMY yUeOHOMY IIJIaHYy ISt
oOpa3oBaTenbHbIX yupexaeHuil Poccuiickoit @enepanuy Ha U3ydeHHe anreOpbl U Hayajl aHajau3a B
10 xmacce orBoautcsa 105 gacos.

KonnuecTBo 4acoB B HEJENIO 0 yueOHOMY IUIaHy: 3 yaca B HEJIETIO.
OO61iee KOIMYECTBO YaCOB B COOTBETCTBUH ¢ Mporpammoit: 105 dacos.

®opMa MpOMEKYTOYHON U UTOTOBOM aTTECTALINN: [IpenycmarpuBaercs CTapTOBBIN
KOHTpOJb, JIBE€ aJMMHHCTPATUBHbIE KOHTPOJBbHBIX PaOOTHl MO pe3yibTataM 1 U 2 MoIyromus.
[IpomexxyTouyHast aTTecTalus MPOBOAUTCS B (OpME KOHTPOJIbHBIX, CAMOCTOSI TENIbHBIX, TPOBEPOYHBIX
paboT B KOHIIE JJOTHYECKH 3aKOHYEHHBIX OJIOKOB yueOHOI0 MaTepuaia.

W3MeHeHrs B IPUMEPHYIO WM aBTOPCKYIO YUEOHYIO Iporpammy U ux oobocHoBanue: C 11e51bto
CHUCTEMAaTH3allMi U aKTHBHM3AIMHM 3HAHUHM ydalluxcs B Hayaje yd4eOHOro rojaa MpoBOISTCS YPOKHU
BBOJIHOTO TMOBTOpeHMs. Yachl Ha NMOBTOpEHHE B Hayaje y4eOHOro roja MEepeHECeHbl W3 YacoB,
BbIJIEJIEHHBIX IPOrPaMMOI Ha UTOIOBOE MOBTOPEHUE.

B cBsi3u ¢ Tem, uTo B yueObHOM roqy 35 Hesenb, a mpuMepHasi mporpamma B 10 kiacce mo anredpe
paccuntana Ha 102 yaca, 10o6aBis0 3 4aca Ha MOBTOPEHHUE B KOHIIE TOA.

KoppekTupoBka AOMalIHUX 3aJaHUN MOXKET MPOU3BOJAUTHCA C YYETOM NMPOOETOB B 3HAHMSX
00y4aronmxcsi, KIIMMaTHYEeCKUX YCIOBUHN U IPYTUX OOBEKTHUBHBIX IPUYUKH.



AHHOTAIIUA K PABOYEN TIPOTPAMME
IO MATEMATHKE 10 KJIACC ®I'OC COO (YI'JTYBJIEHHBIN)
Pabouas nmporpamma cocraBieHa Ha OCHOBE:
- ®enepanbHbIN rOCYIaPCTBEHHBIA 00pa30BaTENbHBIN CTAaHIAPT CPeAHEro 001Iero oopa3zoBanus (yTB.
npukazoM MuHucTepcTBa 00pa3oBanus U Hayku P® ot 17 mas 2012 1. N 413);
-OCHOBHOMW 00pa30oBaTelIbHON MPOTrpaMMbl cpeHero obmiero oopazoBanus (10-11 kmaccer) Ha 2018-
2020 yu. 1
- YMK: Anre6pa u Hadaysia MaTemaTudeckoro aHamm3a. 10-11 xmacchl.: yue0.m1st o01eodpa3oBar.
opraHuzaiui : 6a30BbIii 1 yrayoneHHbiid ypoBens / L. A. AnumoB, FO.M. Konsarun, M.B. Komnsrus,
M.B. TkauéBa u ap. — M.: IIpocsemenue, 2018.
- YMK: Teomerpusi. 10-11 xmaccel.: yueO.yisi oOireoOpa3oBaT. opraHu3zanui : 0a30BBIM U
yrayonennasiid ypoenb / JI.C. AtanacsH, B.®. byry3os, C.b. Konomuer u ap. — M.: [Ipocsemienue,
2016.
JanHas nmporpaMma peajiu3oBaHa B yYeOHUKaX:
«Anrebpa u Hayana ananuza», 10-11 kmaccer, Anumos L. A., Komsrun FO.M. u npyrue, Mocksa,
«ITpocBemenue», 2015 ron
«'eomerpusi» 10-11 xnaccel, JI. C.AtanacsH, B. ®.byry3oB, C. b.KamomieB, Mockga,
«IIpocsemenue», 2011 rog
[Iporpamma paccuntana Ha yriayOneHHbl ypoBeHb o0yuenus (10-11 kmacc) 408 yacos

v 10 kiacc — Anre6pa 1 Hayana MaTeMaTHueckoro ananmsa (136 waca) + T'eomerpus (68

yacoB) = 204 gaca

v 11 knacc — AnreOpa u Hayana MmaTreMaTHueckoro ananusa (136 gaca) + I'eomerpus (68

yacoB) = 204 gac

Lensimu peanuzanuu yueOHOTO npeamera «MaTemMaTrukay Ha YIIIyOJIE€HHOM YPOBHE CPEIHETO
o011ero oOpa3oBaHus SBISIOTCSA:

v (opMUpOBaHHE NPEACTABIEHUN O MaTeMaTHKE, KaK YHHUBEPCAIBHOM S3bIKAa HAYKH,
CpelcTBe

v MOJEIMPOBaHUs SIBJICHUI U MPOLECCOB, 00 HAEAX M METOJaX MAaTeMAaTHKH; pPa3BUTHE
JIOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOT'O BOOOPAKEHHU S, AITOPUTMHUIECKOMN

v\ KyJbTYpbl, KDUTHYHOCTH MBIIUICHASA Ha YPOBHE, HEOOXOIMMOM JUIsi OOYyYEeHHs B
BBICIIIEH IITKOJIE IO COOTBETCTBYIOIIEH CEIIUaIbHOCTH, B Oy1yIIel npodeccuoHaaIbHON
NESATeTbHOCTH; OBJIaJICHUE MATEMAaTHYCCKUMHU 3HAHUSIMUA U YMEHUSIMU, HEOOXOTUMBIMU
B IIOBCEIHEBHOM JKU3HHU,

v I M3yYEHHMs HIKOJLHBIX €CTECTBEHHOHAYYHBIX ITUCIUILIMH Ha 0a30BOM YPOBHE, JIJIs
NoJIy4ueHUs 00pa3oBaHUs B 00JIaCTAX, HE TPeOYIOUX yriayOJeHHOM MaTeMaTH4ecKon
MOATOTOBKH; BOCIHTAHUE CPEACTBAMH MAaTEMATHKU KYJIbTYPbl TUYHOCTU: OTHOLLICHUS
K MaTeMaTUKE KaK YacTH

v’ 00IIeYeIOBEYECKON KYIBTYpPhl: 3HAKOMCTBO C MCTOPHEH pa3BUTHS MATEMATHKH,
HBOJIIOLIMEH MATEMaTHUUEeCKUX UJeH, MOHUMAHUS 3HAYMMOCTH MATeMaTUKU MJis
0OLIECTBEHHOTO Mporpecca.

3ajayamMu peanu3anuu ydyeOHoro mpenMera «MareMmatrnkay Ha yrilyOJIEHHOM YPOBHE CPEIHEro
o011ero o0pa3oBaHUs SIBISIOTCS:
v/ CHCTEMATM3MPOBATh CBEICHMS O YMCIIAX; U3YYUTh HOBBIE BBl YHCIIOBBIX BBIPAXKEHUH U

bopmyir,



v/ COBEpIICHCTBOBATh MPAKTHYECKUE HABBIKM U BBIYUCIUTENBHYIO KYJIbTYPY, PACHIUPUTE H
COBEPILIEHCTBOBATH AIreOpandecKkuii anmapar, cOpMHUPOBAHHBINA B OCHOBHOMU IIKOJIE U €r0
IIPUMEHEHHE K PELICHUI0 MaTEMaTUYECKUX U HEMAaTEMaTUYECKUX 3a/1a4;

v\ pacHIMpuTh ¥ CHCTEMATH3UPOBATh OOIIHME CBeAEHHs O (YHKIHMAX, TMOMOJHEHHE Kiacca
M3y4aeMBbIX

v (OYHKIOHHA, WOTIOCTPAIUS NIMPOTHI MPUMCHEHUS (DYHKIUHA JUIS ONMHUCAHHMSA W W3YYCHHS
peabHbIX 3aBUCHUMOCTEN;

v/ M3y4HTH CBOMCTBA IPOCTPAHCTBEHHBIX TEI, POPMUPOBATH YMEHHUS IIPUMEHSTH TIOTYICHHBIC
3HAHUS

v’ Ui penieHus PaKTHYECKUX 3a/1a4;

v/ pa3BuUBaTh MPEICTABICHHSA O BEPOATHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSX B
OKpY2KaroleM MHpE,

v COBEpIIECHCTBOBATh HHTEIUICKTYaJbHBIC W PEYEBBIC YMEHHUs IIyTeM OOOTamCHUsI
MaTEMaTHYECKOTO A3bIKa, PA3BUTHSI JIOTHUECKOTO MBIIIJICHUS;

v’ MO3HAKOMHTHCS ¢ OCHOBHBIMH HJICSIMH U METOJIAMH MATEMAaTHYECKOTO aHAITH3a.

1. Crtpykrypa yueOHOr0 mpeaMera.

Llenbie u pauuoHanbHble uucia. JleiicTBurenbHble 4YHcnaa. beckoHeuHO yObIBaromias
reoMeTpuyeckas nporpeccusi. Apudmernueckuii KOpeHb HaTypajibHOH creneHu. CTeneHs c
palMOHAIBHBIM M JeHCTBUTENbHBIM MOKa3zaTensMu. CteneHHas (yHKIMs, €€ cBoilcTBa U
rpaduxk. PaBHOCWIIBHBIE YpaBHEHUS u HEPaBEHCTBA. HppanmonanbHble
ypaBHenus. [lokazarenbHas ¢yHkuusa, e€ cBoiicTBa u rpaduk. [lokasaTenbHble ypaBHEHUS.
ITokxazarenbHble HEpaBEHCTBA. CucremMbl IIOKa3aTeIbHBIX YPaBHEHUU u
HepaBeHCTB. Jlorapugmel. CoiicTBa norapudmos. JlecaTnyuHble U HaTypaJbHbIE JOrapu(pMBbL.
Jlorapudmuueckass ¢yHkiusi, e€ cBoiictBa W Tpaduk. Jlorapupmudeckue ypaBHEHUS.
Jlorapudmuueckue HepaBeHcTBa. PammanHas mepa yrima. [loBopoT TOUkM BOKpyr Havasna
KoopauHat. OnpeaeseHne CHHyca, KOCMHyca U TaHT'€Hca. 3HaKA CUHYCa, KOCUHYCA U TAHT€HCA.
3aBUCUMOCTb MEXJYy CHHYCOM, KOCMHYCOM M TAaHIE€HCOM OJHONO M TOT0 K€ yIja.
Tpuronomerpuueckue TtoxzaectBa. CHHYC, KOCMHYC M TaHIE€HC yrioB o U o. DopMyisl
cnoxxeHusi. CMHyC, KOCUHYC M TaHreHc JABoiHoro yria. ®opmynsl npusenenus. Cymma u
pa3HoCcTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. Y paBHEHHUE COS X = a. Y paBHEHHeE Sin X = a.
VYpaBHeHue tgx = a. PenieHne TpuroHOMEeTpUYECKUX YPaBHEHHI. [Ipeamet

crepeomeTpun. AKCHOMBI crepeoMerpun. Hekotopeie cnenctBus u3 akcuom.llapamiensHocTh
IIPSMBIX, IIPSIMOM U INIOCKOCTU. B3auMHOE pacIioyiokeHue AByX NPAMBIX B IPOCTPAHCTBE. YTOJI
MEXIY IBYMS MPSAMBIMU. [TapannenbHOCTH IIJIOCKOCTEMN. Terpasnp u
napajuienenumnen. I leprneHIuKyIspHOCTD NPSIMOM U ITIOCKOCTH. [IepreHIuKyIIsp 1 HaKJIOHHBIE.
Yrom wMexay npAMOM UM INIOCKOCTBIO. JIByrpaHHbiM yroia. [lepneHaukyisspHOCTB
miockocreit.Ilonsarue MHOTOTPaHHUKA. IIpusma. Iupamupa. IIpaBunbHbIE
MHOTOrpaHHUKU. Tpuronomerpuueckue QyHKIMM Yy =SinX, y=Cc0sX, Y=1gX, y=ctgx, uX
cBoiictBa u rpaduku. OOpaTHble TpUTOHOMETpHUECKHME (YHKIMH, HX CBOICTBA W
rpaduxu.lIponszBognas. IlponsBognas crenennoi ¢pyukuuu. [IpaBuna nuddepenurpoanus.
[Ipou3BosHbIE  HEKOTOPHIX  AJNEMEHTapHbIX  (QyHKOUH.  ['eoMeTpUyecKuil  CMBICT
npousBoiHOM. Bo3pactanue u yobiBaHue QyHKUMU. DKcTpeMyMbl QyHkuuu. Hanbonbimme u



HauMeHblMe 3HadeHus GyHkiuu. [IpousBonHas Broporo nopsaka.IlepsooOpasnas. IlpaBuna
HaX0XJAeHHs nepBooOpa3HbIX. [nomans KpUBOIMHENHON Tpaneuny U MHTErpail. Beruncinenue
uHTerpanoB. IIpuMeHeHne TmPOU3BOAHOM M MHTErpaja K PpELICHUI0 IPAKTHYECKHUX
3anau.llpaBuno npoussenenus. [lepectanoBku. Pazmemenus 6e3 noropenuii. Coueranus 6e3
noBTopeHuil u 6uHoM Hprorona.Crnyuvaiinble BenuuuHbl. LleHTpanbHble TeHACHIMH. Mepbl
pa3bpoca.BepostHocts coObiTHs. CrokeHHe BeposTHOCTEH. BeposTHOCTH mnpousBeaeHus
He3aBUCHMBIX coObITHI. IIoHATHE BekTOpa B pocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BekTopa Ha uunciao. KoMIuiaHapHbE BEKTOpHIL.Jl€eKapTOBbI KOOPAMHATHI B
npoctpaHcTBe. PopMylia pacCTOSIHUS MEKIY IBYMsI TOUKaMH. Y paBHEHHUsI C(epbl U TNIOCKOCTH.
®dopmyna pacCTOSHHS OT TOYKM JO IUIOCKOCTH. CKalsipHOE MPOM3BEJIEHUE BEKTOPOB.
Konnunaeapnsie Bektopsl. Llmnuap u konyc. Y cedeHnHsli konyc. OCHOBaHUE, BBICOTA, OOKOBas
NOBEPXHOCTh, OOpasyromasi, pas3BepTka. OceBble CEUYEHHS M CEYEHMs], NapasulelbHbIE
ocHoBanuto. [llap u cdepa, ux ceuyeHus, KacareiabHas IUIOCKOCTh K chepe.O0BeMbI Ten U
Iommaayu ux nosepxHocrei. [lonstue 06 o0beme Tena. OTHOLIEHHE 00BEMOB MOIOOHBIX TEJI.

2. OcHOBHBIE 00pa30BaTeJIbHbIC TEXHOJIOTHH.

B mporuiecce u3yueHus npeaMera UCIONIb3YIOTC HE TOJBKO TPAaTUIIMOHHBIE TEXHOJIOTUH, METOBI U
¢dbopMbl 00ydeHHs, HO U WHHOBAIIMOHHBIE TEXHOJOTHH, aKTHBHbIE M HMHTEPAKTUBHBIE METOMABI U
(b opMbI IPOBEICHUS 3aHATUIN: POEKTHOE, 00BSICHUTEIHHO — WJUTFOCTPATUBHOE 00YUYEHUE, FJIEMEHTHI
TEXHOJIOTUHU MPOrPAMMUPYEMOT0 O0YUCHHSI.

3. Ilnanupyemble pe3yJibTAaThl 0CBOEHHS Y4eOHOTO MpeaMeTa

@enepanbHBId TOCYAAPCTBEHHBIH 00pa30BaTENbHBIM CTaHIAPT CpPEIHEro o0Iero oOpa3oBaHUS
(manee ®I'OC COO) ycranaBiauBaeT TPEOOBAHMS K TUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM
pe3yabTaTaM OCBOCHUS 00yJarolMMHUCS OCHOBHOM 00pa30BaTeIbHON TPOTrpaMMbl CPEIHETO OOIIEro
oOpa3zoBanus (ganee OOITI COO) npu u3yuyeHun y4eOHbIX MPEAMETOB, BKIOYash y4eOHBIA MpeaMeT
«MaremaTtuka»



3.1. JINYHOCTHBIMH pe3yJabTaTaMi OCBOCHHUSA NMPOTrPaMMBbI 110 MATEMATUKE SBJISAIOTCS:

OpueHTanusi O00ydJarouxcs Ha JOCTH)KEHHE JIMYHOTO CYACThsl, pealu3alyi0 TO3UTHUBHBIX
KU3HECHHBIX TEPCIEKTUB, WHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh W CIIOCOOHOCTh K
JUYHOCTHOMY CaMOOTPEIEIICHUIO0, CHOCOOHOCTh CTABUTD 1I€JIA U CTPOUTH )KU3HEHHBIEC TIJIaHBI;
TOTOBHOCTb U CIIOCOOHOCTHh OOecneunuTh cede M CBOMM OJM3KHM JOCTOMHYIO U3Hb B Ipollecce
CaMOCTOSITEIbHOM, TBOPYECKOW U OTBETCTBEHHOM IESITEIBHOCTH;
TOTOBHOCTh U CHOCOOHOCTh OOYYarOUIUXCsl K OTCTAUBAaHUIO JTUYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BBIpA0aTHIBATh COOCTBEHHYIO IMO3UIIUIO 1O OTHOIICHUIO K
OOIIECTBEHHO-TIOJIMTUYECKUM COOBITUSIM TMPOILLJIOT0 M HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICJIEHHS] UCTOPUU, TYXOBHBIX [IEHHOCTEN U JOCTUKEHHUIN HAIIEH CTPAHBI;
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI K CAMOPA3BUTHIO U CAMOBOCITUTAHUIO B COOTBETCTBUU C
o0IIeYeTOBEYeCKUMHU IIEHHOCTSAMH W HUJcallaMd TPaXKIAaHCKOTO oOOIIecTBa, MNOTPeOHOCTh B
(du3MUEecKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHITHIIX CIIOPTUBHO-030POBUTEIILHOM 1E€ATENbHOCTbIO;
OpUHATHE W pealu3alus IEHHOCTEH 370pOBOTO M 0e30macHOro obpa3a >KH3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3NYECKOMY U MCHUXOJIOTUYECKOMY
3J10pPOBBIO;
HEMPUATHUE BPEIHBIX MPUBBIUEK: KYPEHUS, YIIOTPEOJICHUS aJTIKOTOJIsI, HAPKOTHUKOB.

JInuHOCTHBIE pe3ynbTaThl B cepe oTHOomeHW oOyuaromuxcsi k Poccum kak k Ponunue
(OteuectBy):
poccuiickasi HIEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKOM UACHTHMYHOCTH B
MOJIMKYJIBTYPHOM  COIIMYME, UYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHOM OOLIHOCTH
poccuiickoro Hapoaa u cyabbe Poccuu, matpuoTusm, TOTOBHOCTh K CiykeHU0 OTeuecTBy, €ro
3aIlUTE;
YBAKEHUE K CBOEMY HApOJYy, YYBCTBO OTBETCTBEHHOCTH nepen PoanHo#, ropocTu 3a CBOM Kpaw,
cBoro PomuHy, mpommioe M HacTosmee MHOTOHAIMOHAIbHOrO Hapona Poccuu, yBakeHue K
rOCyJapCTBEHHBIM CHUMBOJIaM (repO, diar, TuMH);
dbopMupoBaHHEe YBaXXE€HUSI K PYCCKOMY S3BIKY KaK TOCYIJapCTBEHHOMY sI3bIKy Poccuiickoit
Oenepaniy, SBIAIOMIEMYCS OCHOBOM POCCUMCKOM HWACHTUYHOCTH M TJAaBHBIM  (haKTOPOM
HAaIlMOHAJIBHOI'O CaMOOIIPEEIIEHNUS;
BOCIIUTAHHE YBAXEHUS K KYJIbTYpeE, S3bIKaM, TPAAHMIMSIM U OObIYAsSM HAPOJOB, MPOKUBAIOIINX B
Poccuiickoit deaepanuu.

JIMYHOCTHBIE pE3yNbTaThl B Cepe OTHOUICHHH OOy4aroIIMXCs K 3aKOHY, FOCYIapCcTBY U K
TpaXXIaHCKOMY OOIIECTBY:
IrPAKIaHCTBEHHOCTh, I'DAXKJIAHCKasl IMO3ULMUS AKTHUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUUCKOTO
o011ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE MpaBa M OO0S3aHHOCTH, YBa)KArOIIETO 3aKOH U
IPaBOMNOPSI0K, OCO3HAHHO MPUHUMAIOIIETO TPaJUIIMOHHbIE HAIMOHAJIBHBIE U OOIIEUETIOBEUECKUE
T'YMaHUCTUYECKUE U IEMOKPATUUYECKUE [IEHHOCTH, TOTOBOT'O K YYacCTHIO B OOLIECTBEHHOM KU3HH;
NPU3HAHUE HEOTUYK/1a€MOCTH OCHOBHBIX IIPAB U CBOOO/T UEJI0BEKA, KOTOPbIE MPUHAIEKAT KaXKAOMY
OT POKICHUS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MPaB U cBOOO] Oe3 HapyllIeHus MpaB U
cBOOOJ ApYruX JHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHbIE IpaBa M CBOOOJABI YEIOBEKa U
rpakJaHUHAa COIJIACHO OOIIEeNpHU3HAHHBIM TMPUHIUIIAM W HOPMaM MEXKJIYyHAapOJIHOTO MpaBa U B
cootBercTBUU ¢ KoHcTutynuei Poccuiickon denepanuu, npaBoBas U IOJIUTUYECKAsI TPAMOTHOCTB;
MHUPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
NPAKTUKH, OCHOBAHHOE HA JHMAJIOTe KYJIbTYp, a TAKKE pa3uyHbIX (hOpM OOLIECTBEHHOTO CO3HAHUS,
OCO3HAHHE CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;
WHTEPUOPU3ALU HEHHOCTEN IEMOKPATUH U COLUAIIBHON COJIUIAPHOCTH, TOTOBHOCTD K JIOTOBOPHOMY
peryJanpoBaHUIO OTHOLIEHUI B IPYIINE WK COLUAIbHON OpraHu3aluu;



TrOTOBHOCTb OOYYAIOIIHUXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATHH PEIICHUIA, 3aTParuBaOIIUX UX
npaBa W HMHTEpPEChl, B TOM YHCJIE B PAa3IMYHBIX (opMax OOIIECTBEHHON caMOOpraHu3aluu,
CaMOYIIpaBJICHHUsI, OOIECTBEHHO 3HAYNMOMN JIESATEITHbHOCTH;

MPUBEPKEHHOCTh HWJEAM HHTEPHAIIMOHAIN3MA, IPY>KObI, PaBEHCTBA, B3aMMOIIOMOIIM HAPOJIOB;
BOCIIUTaHHUE YBAKUTEIIBHOTO OTHOUIEHUS K HAMOHAIBHOMY JTOCT

OMHCTBY JIIOJICH, UX UyBCTBaM, PEITUTHO3HBIM YOCKICHUIM;

TOTOBHOCTh 00YYaIOIIUXCsl MPOTUBOCTOSATH UACOJOTUH IKCTPEMU3MA, HAIIMOHANIN3MA, KCeHOpoOuH;
KOPPYILHH; TUCKPUMHUHALIUU IO COLMAIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM
U APYTUM HEraTUBHBIM COLMAJIbHBIM SIBIICHUSIM.

JImgyHOCTHBIE PE3yBTATHI B c(hepe OTHOMICHNUH 00YUAIOIIMXCS C OKPYKAIOIIMMH JTFOIbMU:
HPaBCTBEHHOE CO3HAHME U TIOBEJICHHE Ha OCHOBE YCBOCHHUS OOIIEYENOBEYECKHX IEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS U TIOBEACHUS B NOJIHUKYIHTYPHOM MHUpE, TOTOBHOCTH U CIIOCOOHOCTH BECTH
IUaor ¢ JIPYTHMH JIIOJIbMH, AOCTHUTaTh B HEM B3aWMONOHUMAaHUS, HAXOIUTh OOIIMe Ienu U
COTPYIHHUYATH JUIS UX JOCTHKCHUS;

NpUHATHE TYMaHUCTUYECKUX LEHHOCTEH, OCO3HAHHOE, YBaKUTEIbHOE M J0OpOXKeIaTeIbHOEe
OTHOIIIEHHUE K IPYTOMY YEIIOBEKY, €r0 MHECHHIO, MUPOBO33PCHHIO;

CHOCOOHOCTB K COTIEPEKUBAHUIO U (HOPMUPOBAHUE TIOZUTUBHOTO OTHOIICHHUS K JIOASIM, B TOM YHCIIE
K JIMIIaM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370POBBSI M WHBAJIUAAM; OEpeKHOE, OTBETCTBEHHOE U
KOMITETeHTHOE OTHOIIEHHE K (PU3HMYECKOMY M TICHXOJIOTHYECKOMY 3/I0pOBBIO APYTHX JIOACH, yMEHHUE
OKa3bIBAaTh MEPBYIO TIOMOIIIE;

(dopMupoBaHHE BBHIPAKCHHOW B MOBEICHUM HPABCTBEHHOH MO3WIMH, B TOM YHCIE CIIOCOOHOCTU K
CO3HATEeNPHOMY BBIOOPY J00pa, HPAaBCTBEHHOTO CO3HAHHS U IOBEIEHHS HAa OCHOBE YCBOCHUS
OOIIIeYeIOBEYeCKUX [EHHOCTEH W HPABCTBEHHBIX YYBCTB (YECTH, [OJTa, CIPAaBEIIUBOCTH,
MUJIOCEPUS U APYXKEN00us);

pasBUTHE KOMIICTEHIIMH COTPYJHHYECTBA CO CBEPCTHHKAMH, ICTHbMH MIIAJIIETO BO3pacTa,
B3pOCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIeI0BATENILCKOM, MPOSKTHON
U IPYTHX BUAAX EATEIHHOCTH.

JIn4HOCTHBIE pe3yabTaThl B Chepe OTHOIICHHUI 00YJarOIINXCs K OKPYKAIOIIEMy MUPY, )KUBOU
pUPO/IE, XYT0KECTBEHHON KYJIbTYpE:
MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH, 3HAUUMOCTHU HAYyKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJAJICHHE JOCTOBEpHON wuHpopmaiumein o
NEepPEeAOBBIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOW M OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTDH B
HayYHBIX 3HAHHUSIX 00 yCTPONCTBE MHpa U OOIIECTBA;
TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe caMO0Opa30BaHUI0, HA TPOTSHKCHUH BCEH
KU3HU, CO3HATEIIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUI0 KaK YCJIOBHUIO YCHEIIHON
podecCHOHATBHON 1 OOIIIECTBEHHON NeATETbHOCTH;
AKOJIOTUYECKAs KYJIbTypa, OepeKHOE OTHOIICHUS K POJHON 3eMJie, TPUPOIHBIM OoraTcTBaM Poccum
U MUpa; TOHUMAaHHUE BJIMSHUS COLUATBbHO-I)KOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE IMPUPOTHON U
COIIMATIbHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPHUPOJHBIX PECYPCOB; YMEHHUS U HABBIKU
pPa3yMHOT'O0 TIPUPOJOMNOJIB30BAHUS, HETEPIUMOE OTHOIICHHE K JCHCTBUAM, MPUHOCSIIAM BpPE
9KOJIOTUH; MPUOOPETEHUE OMbITA FIKOJOTO-HAMIPABICHHOMN A TEIbHOCTH;
ACTETHYECKOE OTHOIICHUS K MUPY, TOTOBHOCTH K ACTETHUECKOMY 00YCTPONUCTBY COOCTBEHHOTO OBITA.

JIn4HOCTHBIC Pe3ynbTaThl B chepe OTHOIICHUN 00YJAIONIUXCS K CEMbE M POAUTENSIM, B TOM
YHCJIE NOATOTOBKA K CEMEMHON KU3HU:
OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSITUSA IEHHOCTEH
CEMEHUHOM KU3HH;



MOJIOKUTETBbHBIM 00pa3 ceMbU, POAMTENbCTBA (OTLOBCTBA M MAaTEPUHCTBA), HHTEPUOPU3AIIMS
TPaJULIMOHHBIX CEMEIHBIX IIEHHOCTEH.

JIn4HOCTHBIE pe3yabTaThl B Cc(epe OTHOLICHMsS OOydaromuxcs K TpyaAy, B cepe COLUaIbHO-
HKOHOMHUYECKHUX OTHOIICHHIA:

yBa)keHHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTEe CBOEH COOCTBEHHOCTH,
OCO3HAHHBIN BBIOOP OyAyIiel mpodeccuu Kak MmyTh U Coco0 peaanu3aiui COOCTBEHHBIX JKU3HEHHBIX
TUIAHOB;

TOTOBHOCTh OOYYarOmMXCSd K TPYAOBOH MpodecCHOHAIBHON NEATeNTbHOCTH KAaK K BO3MOKHOCTH
y4acTHs B PEIICHUH JIMUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIEHAIIMOHANILHBIX MPOOIeM;
NOTPEOHOCTh TPYAUTHCSA, YBAXKEHHE K TPYAy H JIOJIAM TPyJa, TPYIAOBBIM JIOCTHUKEHUSM,
N00pOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOILIEHHWE K pa3HbIM BHUIAM TPYIOBOM
NESITENbHOCTH;

TOTOBHOCTh K CaMOOOCITY>KMBAHUIO, BKJIIOUAsi OOY4YEHHUE U BHITIOJHEHHUE IOMAITHUX 00SA3aHHOCTEH.

JImyHOCTHBIE pe3ynbTaThl B cdepe (PHU3UUECKOro, TCHXOJOTHYECKOTO, CONMAIbHOTO U
aKaJIEMHYECKOTO OJIaronoy4yusi 00y4arommuxcs:

du3nIecKoe, SMONNOHATEHO-TICUXOJIOTHIECKOE, COITMAIEHOE OJIaronoay4yne 00yJaronxcs B )KU3HU
00pa3oBaTeIbHON OpraHU3aIiy, ONYIICHHE JeTEMU 0€30MaCHOCTH U TICHXOJIOTHYECKOTO KoM(opTa,
nH(pOpMaIMOHHOM 6€30IaCHOCTH.

3.2. MeranpeaMeTHble  pe3yJbTaTbl OCBOEHHMsI OCHOBHOIi  o0Opa3oBaTe/bLHOM
NpOrpaMMbl NpeacTaBjeHbl TPeMsl TPYNIIaMH YHUBEPCAJIbHBIX Y4eOHbIX JAelCTBHUI

YYD.

PerynsiTuBHbBIE YHUBEpCAIbHbIC YUSOHBIC ICHCTBUS

BrinyckHUK HaAy4UTCS:

CaMOCTOSITEILHO ONPEAENATh UEIW, 3aJaBaTh MMAPAMETPbl M KPUTEPUU, IO KOTOPHIM MOMKHO
ONPEAEIUTD, YTO LENb JOCTUTHYTA;

OLICHMBATh BO3MOJKHBIE IIOCIEACTBUS JOCTMIKEHHMS IIOCTABICHHOM UEIW B JEATEIbHOCTH,
COOCTBEHHOM JKM3HU W KU3HHU OKPYXKAIOIIUX JIFOJCH, OCHOBBIBAICh HA COOOPAKEHUSIX STUKH H
MOpaJu;

CTaBUTH U (POPMYIUPOBATh COOCTBEHHBIC 3a]]a4 B 00Pa30BaTEIbHOMN NIEATEILHOCTU U KU3HEHHBIX
CUTYaIIUSX;

OIICHUBATh PECYPChI, B TOM YHUCJIE BPEMS U JIPyTUe HeMaTepHaAIbHBIE PECYPChl, HEOOXOIUMBIE IS
JIOCTUKEHUS ITOCTABICHHOW LIENIH;

BBIOMpATh MYTh JTOCTHKEHUS IIENIM, TUIAHUPOBATh PEIICHWE MOCTABICHHBIX 3a/a4, ONTUMU3HPYS
MaTepHaIbHbIE U HEMATEpUAIIbHBIC 3aTPATHI;

OpraHu30BBIBaTh 3((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX MJi JOCTHXKCHHUS MOCTaBICHHOMN
I(S14K

COITOCTABJISITh MOJYYEHHBIN PE3YJIBTAT AESATEIBHOCTH C IIOCTABICHHOMN 3apaHee LUETbIO.

[lo3HaBaTenbHbIE VHUBEPCAILHBIE YUEOHBIE AEHCTBUS

BrinmyckHuK HayuuTes:

UCKaTh W HAaXOAUTh OO0OOIIEHHBIE CMOCOOBI PEIICHMUs] 3aJady, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTHIH HWH(POPMAIIMOHHBIA TIOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (ydeOHbIE U
MO3HABATENIbHBIC) 3a/1a4H;

KPUTHUYECKH OIICHUBATh U MHTEPIPETUPOBATH MH(GOPMAIIUIO C PA3HBIX MO3UIMNA, pPACTO3HABATh U
(buKCUpOBaTh MPOTUBOPEUHS B UHPOPMAITMOHHBIX HCTOYHUKAX;




UCIIOJIb30BATh PA3JIMYHBbIE MOJIETbHO-CXEMAaTHYECKUE CPEACTBA I MPEJICTABICHUS CYIIECTBEHHBIX
CBSI3€il M OTHOILIEHUH, a TaK)Ke MMPOTUBOPEUUIA, BBISIBICHHBIX B MH)OPMAIIMOHHBIX UCTOYHUKAX;
HAXOJUTh W TMPUBOJUTH KPUTUYECKUE APTyMEHTHI B OTHOIICHUM JEHCTBUU M CYKIEHUH JIPYyroro;
CIIOKOWHO W pPa3yMHO OTHOCHUTBHCS K KPUTHYCCKUM 3aMEUaHUSIM B OTHOIICHHUH COOCTBEHHOTO
CYXKJIEHUSI, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS,

BBIXOJHTH 32 PAMKH Y4€OHOTO MPEAMETA U OCYIIECTBISTH IIeJICHANTPABICHHbBIN OMCK BO3MOKHOCTEH
JUI IIHAPOKOTO TIEpPEeH0Cca CPEJCTB U CIIOCOOOB ACHCTBUS;

BBICTpaWBaTh WHIMBUIYaJbHYI0 OOpa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAS OTPAHUYEHHUS CO
CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUUCHUS;

MEHSITh U YJIEPKUBATHh PA3HBIC TIO3UITUHU B TIO3HABATEIIBHOMN JCSITCIIEHOCTH.

KoMMyHHKATHBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUS

BrInycKHUK HAYy4UTCS:

OCYIIECTBIIATH JICJTOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTpU
00pa3oBaTeIbHOM OpTaHW3allMKM, TaK M 3a €e MpeaesiaMu), MoAOHUpaTh MApTHEPOB IS JIEITOBOM
KOMMYHHUKAIIMA HMCXOJ M3 COOOpakKeHUH pe3yJIbTaTUBHOCTH B3aUMOJICHCTBHSA, a HE JIMYHBIX
CHUMIIATHH;

MPU OCYIIECTBICHUU TPYNIOBOW PabOThl OBITh KaK PYKOBOJIUTEIEM, TaK U WICHOM KOMaHIbI B
Pa3HBIX POJISX (TeHEepaTop UACH, KPUTHK, UCITOTHUTENb, BBICTYIAIOIINMN, SKCIIEPT U T.1.);
KOOPIMHUPOBATH U BHITIOHATH pabOTy B YCIOBHUSAX pPEabHOTO, BUPTYAIBHOTO U KOMOWMHHPOBAHHOTO
B3aUMOICUCTBUS;

pa3BEpHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCHOJIb30BAHUEM aJE€KBAaTHBIX
(YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacro3HaBaTh KOH()JIMKTOTEHHBIC CUTYyallud W MPEAOTBpaliaTh KOH(PIUKTHI 10 UX aKTUBHOU (asbl,
BBICTpauBaTh JIEJOBYI0O UM OOpa30BaTEbHYI0 KOMMYHHUKAIMIO, M30eras JTUYHOCTHBIX OIICHOYHBIX
CYXJICHUH.

3.3. IIpeaMeTHHIMHU pe3yaIbTATAMHU OCBOCHHS MPOTPaMMBbI 110 MATEMATHKE  SIBJISAIOTCS:

Ha ypone cpennero obmero obpa3zoBanus B coorserctBun ¢ ®I'OC COO, moMUMO TpaaUIIMOHHBIX
JIBYX TpyNN pe3yabTaroB «BBIMYCKHUK HAyduTcs» U «BBIMYCKHHK MOJYYUT BO3MOXHOCTh
HAy4YUThCS». Pe3ynbTarsl yriry0JieHHOTr0 YpOBHSI OPUEHTUPOBAHbI HA MOJIY4Y€HUE KOMIETEHTHOCTEMN
JUTS TIOCTIeAYIOIIe TpodecCuoHaNbHOM ASSITEILHOCTH KaK B paMKaxX JaHHOW MPEeIMETHONW 00JacTH,
TaK U B CMEXHBIX C HEl 00y1acTsIX. DTa rpymma pe3yJbTaToB MPe/noaraer:

— OBJIAJICHUE KIIIOYEBBIMU TIOHATHUSIMU U 3aKOHOMEPHOCTAMH, Ha KOTOPBIX CTPOUTCS JaHHAas
npeaMeTHass 00JacTh, PACMO3HABAHME COOTBETCTBYIOIIMX UM TPU3HAKOB M B3aMMOCBS3EH,
CITOCOOHOCTh JIEMOHCTPUPOBATh PA3THYHBIC IMOAXOJbI K H3YUCHHUIO SIBJICHUN, XapaKTEPHBIX IS
M3y4aeMoK IpeaMETHOM 001acTH;

— YMEHHE pemaTh Kak HEKOTOpbIe NPAKTUYECKUE, TaK M OCHOBHBIE TEOPETUUYECKHE 3a/1auH,
XapaKTepHBIE JIs1 UCIIOIB30BaHUSI METOJ0B M HHCTPYMEHTApHUsI TaHHOU MPeIMETHON 001acTu;

— HAJIMYMeE NPE/ICTABICHUIN O JaHHOW MpeIMETHOM 00JaCTH KaK LETOCTHON TeopuH (COBOKYMHOCTH
TEOpHii), 00 OCHOBHBIX CBS3SIX C MHBIMH CMEKHBIMU 00JIaCTSIMHU 3HAHUH.



AHHOTanus K padoyeil nporpamme mo reomerpuu 10, 11 kaaccel

PaGouas nporpamma 1o MmaTeMaTuke: reOMETPUU COCTaBJICHA B COOTBETCTBUU C IOKYMEHTAMU:

*  ®enepanbublii 3akoH OT 29.12.2012 No 273-D3

* ®I'OC COO, ytB. npukazoM MunucrepcTBa oOpasoBanus u Hayku PD 17.05.2012 Ne 413

* Ilpuka3z MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @exepannu ot 31.12.2015 Ne 1578 «O
BHeceHnu uaMeHenuid B ®I'OC COO, yTB. npukazom Munuctepcrsa odpa3oBanus u Hayku PO ot 17 mas
2012 . Ne 413»

*. Astopckoii nporpamMmbl  «I'eometpust, 10 — 11», aBt. JI.C. AtanacsH u ap]. — M.: [Ipocseienue,
2014.

* @enepalbHBI TEpeUeHb YYEOHUKOB, PEKOMEHJIOBAHHBIM K WCIOIL30BaAaHUIO MUHHCTEPCTBOM
npocseuieHust PO (npukas ot 28.12.2018 1. Ne 345)

* YuyeOnsnii man 'bOY HAO «Cpennsas mkona Ne4 r. Happsa-Mapa ¢ yrinyOineHHBIM U3ydeHHEM
OTJENBHBIX MpeaMeToB»» Ha 2020-2021 yueOHbIi TO/1.

PaGouas mporpaMMa o mMaTemMaTvke OpUEHTHPOBAHA Ha HCIOIb30BaHue yueOHuka: ['eomerpus. 10 -
11 kmaccel: YueOHUK Jutsi 00IIe00pa3oBaTeIbHBIX yUPESKIACHUIH: 0a30BbId U mpoduiabHbI ypoBHU/[JI.C.
AranacsH, B.®. byry3os, C.b. KamomueB u ap.] — 3-e m3a. — M. Ilpocsemenue, 2016 — 255c,
npelycMaTpuBaeT U3yueHue npeamera B oobeme 68 4. (2 4. B HeAelo)

YueOHHUK:
1. «leometpus, 10-11». yueOHHMK uIsi 00IIe0Opa3oBaTenbHBIX yupexkaeHui. [log pen. JI. C.
Aranacsna, B. @. byry3osa, C.b. Kagomuesa u ap. — M.: IIpocsewienue, 2016.

Ha wu3yuenune maremaruku B 10 kinacce oTBeneHO 2 yaca B Heaeno, B rog 68 yacos, U3 Hux 6
KOHTPOJIbHBIX padboT.

OO0masi xapakTepucTHKA y4eOHOI0 MpeaMeTa.

B 6a3oBoM kypce comepxaHue oOpa3oBaHUs, MPEICTAaBICHHOE B CTaplIeil IIKOJE, Pa3BUBAETCS B
CIIENYIONINX HAMpPaBJICHUIX:

— 3HAKOMCTBO C OCHOBHBIMH HJIEIMH W METOJaMH MAaTeMaTHYeCKOro aHajlu3a B 00beMe,
MO3BOJISIIOIIEM peliaTh MPOCTEHIITNE TEOMETPUUYECKUE 3a/1a4H;

—PpaclIpeHre CUCTEMBI CBEJICHHH 0 CBOMCTBaX IIOCKUX (PUTYp, CHCTEMATHYECKOe U3yUYeHUE CBOMCTB
MIPOCTPAHCTBEHHBIX TEJI, PA3BUTHE MPEICTABICHUN O T€OMETPUUECKUX U3MEPEHUSX;

—COBCPIICHCTBOBAHUEC MATEMATUUCCKOI'O Pa3sBUTUA 10 YPOBHS, IMO3BOJIAIOIICTO CBO6OI{HO IMPUMCHSATH
HN3YUCHHBIC (1)aKTBI 1 MCTOJbI ITPpU PCIICHUH 3a1a4 U3 PA3JIMYHBIX Pa3aciiOB KypcCa, a TaAKKE NCII0JIb30BaTh UX
B HECTAHJAPTHBIX CUTYAIUX;

—(hopMHUpPOBaHKE CIIOCOOHOCTU CTPOUTH U MCCIENIOBATHh MPOCTEHIITNE MATEMATHUECKUE MOJEITH TPU
pelIeHny TNpUKIAJHbIX 3a/]ay, 3a7ad W3 CMEXHBIX IUCILUIUIMH, YIIIyOJieHWe 3HaHUH 00 0COOEHHOCTSIX
MPUMEHEHUS MaTeMaTHUYeCKUX METOJIOB K HCCIIEIOBAHUIO MPOLIECCOB U SBIEHUHN B IPUPOJIE U OOIIIECTBE.

ean:

—Jlns ucmonp30BaHUS B TMOBCEAHEBHOW JKM3HM M 00€CMEYEHHsS] BO3MOKHOCTH YCHEIIHOTO
MPOJOHKEHHUST 00pa3oBaHUSl MO CHENHATBLHOCTSM, HE CBS3aHHBIM C TPUKIATHBIM HUCIOJIB30BAHUEM
MAaTE€MAaTUKH. CTAHOBJICHUC M Pa3BHUTUC JTMYHOCTHU O6yanOHICFOC${ B €€ CaMO6I)ITHOCTI/I 1 YHUKAJIIBHOCTH,
OCO3HaHHWE COOCTBEHHOW WHIWUBUIYalbHOCTH, TOSBIEHUE JKU3HEHHBIX IUIAHOB, TOTOBHOCTH K
CaMOOTIPE/IEIICHUIO;

—JIOCTUKEHHUE BBIMYCKHUKAMH ILJIAHUPYEMBIX PE3YJNbTaTOB: KOMIIETEHIIMH MU KOMIIETEHTHOCTEH,
OTIpeIeNIIeMbIX JIMYHOCTHBIMHU, CEMEHHBIMH, OOIIECTBEHHBIMHU, TOCYAAPCTBEHHBIMH MOTPEOHOCTIMU U
BO3MOKHOCTSIMA OOYYArOIIETOCsl CTapIIero IIKOJIBHOTO BO3pacTa, WHAWNBUIYaTbHON 00pa3zoBaTeIbHOM
TPAEKTOPHUEHN €ro pa3BUTUS U COCTOSTHUEM 3/10POBbSI.

3agaum :
—(hopMHUPOBaHUE POCCUNUCKON TPAKIAHCKOW UIEHTUYHOCTH O00yUYarOIINXCS;



—COXpaHEHUE U Pa3BUTHE KYJIBTYPHOTO pa3HO0Opa3us U SI3bIKOBOTO HACIIEIHsI MHOTOHAIIMOHATBHOTO
Hapoaa Poccuiickoit @enepannu, peajn3anns npaBa Ha U3y4EHUE POJHOTO SI3bIKA, OBJIAJECHUE TYXOBHBIMU
[EHHOCTSIMHU U KYJIbTYypOil MHOTOHAITMOHATLHOTO Hapoaa Poccuu;

—o0ecrieueHne paBHBIX BO3MOXKHOCTEH MOTyU4EHUS] KAYECTBEHHOTO CPETHETO O0IIEro 0Opa3oBaHuUs;

—o0ecrieueHne JTOCTH)KCHUSI O0YYalolIMMHCS 00pa3oBaTEeIbHBIX PE3YIbTaTOB B COOTBETCTBHH C
TpeOOBaHUSMH, YCTaHOBIICHHbIMH DeepaibHBIM TOCYJApCTBEHHBIM  00pa30BaTEeIbHBIM  CTaHIAPTOM
cpenHero obmiero oopaszosanus (panee — ®I'OC COO);

—o0becrieueHre peanu3aiuu 0ecriaTHOTO 00pa30BaHUs Ha YPOBHE cpeHero odiiero oopa3oBaHus B
00beMe OCHOBHOI 00pa30oBaTeIbHON MPOrpaMMBI, IPEAyCMAaTPHBAIOIICH U3yUeHHE 005M3aTebHBIX YIeOHBIX
MPEIMETOB, BXOASIINX B y4eOHBIN TuIaH (y4eOHBIX MPEAMETOB IO BBIOOPY M3 00S3aTEIBHBIX MPEIMETHBIX
o0JacTei, JONMOJHUTENBHBIX yY4eOHBIX MPEIMETOB, KypCOB IO BBIOOPY M OONIUX Uil BKJIFOYEHUS BO BCE
yueOHbIC TUTAHBI Y4YEOHBIX MPEAMETOB, B TOM YHCIE Ha YIIyOJEHHOM YpPOBHE), a TaKKe BHEYPOUHYIO
NeSITeIbHOCTb;

—yCTaHOBJICHHE  TpeOOBaHWMN K  BOCIUTAHUIO W  CONHMANM3AlMK  OOYyYaIOIIUXCS,  HX
CaMOUJICHTU(UKALIUU TTOCPECTBOM JINYHOCTHO U OOIIECTBEHHO 3HAYMMOU ACSITENLHOCTH, COIMATLHOTO U
IPaXXIAHCKOTO CTAHOBJICHHUS, OCO3HAHHOT'O BBIOOpA Mpodeccuu, MOHUMaHue 3HauYSHHs MPO(ECCHOHATLHON
JESTEIILHOCTH JUISL YeJIOBeKa W OOIIEeCTBa, B TOM YHCIIE Yepe3 pealli3alfio 00pa3oBaTEIbHBIX IPOTrpamM,
BXOJISIIIUX B OCHOBHYIO 00pa30BaTeIbHYIO IIPOrPaMMY;

—o0ecrnieueHrne TPEEeMCTBEHHOCTH OCHOBHBIX 00pa30oBaTENbHBIX MPOrpaMM HAYajabHOTO OOIIEro,
OCHOBHOTO O0IIIEeT0, CpeHero odIiero, mpodeccnoHaIbHOTO 00Pa30BaHHS,

—Ppa3BHUTHUE TOCYIAPCTBEHHO-00IIECTBEHHOTO YIIPaBJICHHS B 00pa30BaHUM,

—(hOpMUPOBAHHUE OCHOB OIICHKH PE3YJILTATOB OCBOCHHSI O0YJIAIOIIIMMHUCS OCHOBHOM 00pa3oBaTeIbHON
IpOrpaMMbl,  JACSITEILHOCTH  TNEAAroTMYecKuX  pabOTHHKOB,  OpraHHW3aluii,  OCYIICCTBIISIOIINX
00pa30BaTeNbHYIO JCSITEILHOCTD;

—CO3JIaHNe YCIIOBUH ISl Pa3BUTHS U CaMOpETH3AIAH 00 yJaronuXxcs, UIsl (GOPMUPOBAHUS 37I0POBOTO,
0€30IMacHOTO M 3KOJIOTHYECKH IIeJIeCO00pa3HOTo 00pasa KU3HH 00YJarOIINXCS.

—HM3y4YCHHUE CBOWCTB IPOCTPAHCTBEHHBIX TeJ, (POPMHPOBAHWUE YMECHHS IPHUMEHSTH IOJYy4YCHHbBIC
3HAHUS JIJIS PEIICHUS MPAKTHYECKUX 3aj1au.
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