B moBceIHEBHOM KU3HU U IIPU U3YUCHUH OPYTHX MIPEIMETOB!
BBIYKCJIATH PACCTOSHUS Ha MECTHOCTH B CTAHJAPTHBIX CUTYALUAX, IUIOINAAH IIPIMOYTOJIbHUKOB;

BEBIIIOJTHATH l'IpOCTCfII.IIHC TIIOCTPOCHHUA U U3MECPCHUSA Ha MECTHOCTH, HEe0oOXOIUMEIE B peaJIBHOﬁ
XKHU3HHU

HCTOpﬂﬂ MaTeMaTHKH

OIHUCBIBATH OTJCIIFHBIC BBIIAOIUECSA PE3YIIbTAThI, IIOJTYYCHHBIC B XOA€ PA3BUTHUA MATEMATUKHU
KaK HayKH,

3HATh IIPUMEPHI MATEMATUIECKAX OTKPBITUH U X aBTOPOB, B CBSI3U C OT€YECTBEHHOH U
BCEMHUPHOU UCTOPHEHN

BbInyCKHHK MOJIy4HT BO3MOKHOCTh HAYYHTHCS B 5-6 Kiaccax (s obecriedeHus
BO3MOHOCTH YCIIEIITHOTO IPOJIODKEHUsI 00pa3oBaHusi Ha 6a30BOM H yIilyOIE€HHOM YPOBHSX)

OIIEMEHTBI TCOPHUH MHOXECTB U MaTEMaTUYECKOH JIOTUKHU

OHCpHpOBaTB3 TMOHATUSAMHA: MHOXXECTBO, XapaKTCPUCTUKHU MHOXKXECTBA, SJIEMEHT MHOXKECTBA,
IIyCTO€, KOHEYHOC U OecKoHeYHOe MHOJXECTBO, IOJAMHOXECTBO, IIPUHALJIEKHOCTD,

OIpeaeNaTh MPUHAIISKHOCTD AIEMEHTa MHOKECTBY, 00BEIMHEHHUIO U NIEPECEUCHUIO MHOKECTB;
3a/1aBaTh MHOYECTBO C IIOMOIIBIO MEPEUUCIICHUS IJIEMEHTOB, CIOBECHOIO OITMCaHUA

B noBce1HEBHOM )XKU3HU ¥ NIPH U3YUYSHHUHU APYTHX IIPEIMETOB!

pacro3HaBaTh JOIMYECKU HEKOPPEKTHbIE BbICKa3bIBAHNUS;

CTPOHTB IENOYKH YMO3AK/IIOYEHUH Ha OCHOBE UCII0JIb30BAHHUS [IPABUII JIOTHKH

Yucaa

OmnepupoBaTh MOHATHSIMHU: HATYPAIBHOE YHCII0, MHOKECTBO HATYPAIbHBIX YHCEIL, LIENI0€ YHCIIO,
MHOXECTBO I[JILIX YnCell, OOBIKHOBEHHAs JIpOOb, IeCITUYHAs P00k, CMEIIaHHOE YUCIIO,
paIOHAIBHOE YHCIIO, MHOKECTBO PAIIOHAIBHBIX YHCET, TEOMETPHUYECKAs HHTEPIIPETAIIUS
HaTypaJIbHBIX, [IEJIBIX, pAllMOHAIbHBIX;

[IOHUMATh B OOBSCHSATH CMBIC]T ITO3UIIMOHHON 3aIIUCH HaTypajJIbHOI'O 9HCJIa,

BBINOJIHATH BEIYHCJICHHS], B TOM YHCJIE C UCIIOJIB30BaHUEM NIPUEMOB pAllHOHATBHBIX
BBIUHCIIEHHH, 000CHOBBIBATH AJITOPUTMBI BHITIOJHEHHUS NEACTBUH;

HCITIOIb30BaTh MPU3HAKH AETUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11, cyMMBI ¥ TPOM3BEACHUS YUCEIT
IIPH BHIIIOJHEHUH BBIYUCICHUN U PEIICHHUH 3a71a4, 000CHOBHIBATH NPU3HAKH JIE€TUMOCTH;

BBITIOJTHATE OKPYIJIEHUE PAllMOHAIIBHBIX YHCEII C 3aJJaHHOW TOYHOCTHIO;




YHOPpANOYMBATE HC/IA, 3AIHCAHHBIC B BH/E OOBIKHOBEHHEIX H IECSTHYHBIX APOGeii;
Haxomutk HOJl 1 HOK umcen 1 HCIOIIB30BaTh UX MPH PELICHAN 3a1au.

ONEPUPOBATE IIOHATHEM MOZYIb YHCIIA, FCOMETPUYECKAs HHTEPIIPETALUS MOTYIIS YACIIA.
B noBce/iHeBHOM JKU3HU U IPH M3yYEHHH APyTHX IIPEIMETOB:

IIPUMEHSATD MPaBUIA IPUOIIMKEHHBIX BRIYHCIICHHH TIPU PEMIEHHH [PAKTHYECKHX 33724 1
PEIICHHH 33/1a4 IPYTUX y4eOHBIX IIPEIMETOB;

BBITIOJHATE CPaBHEHUE PE3YIIbTATOB BHIYMCIIEHUH IIPH PEINCHUN [PAKTHYECKUX 3a/1a4, B TOM
YHUCJIE TIPUOIIMKEHHBIX BHIYMCIICHHIH;

COCTABJIATE TMCIIOBBIC BRIPAXKECHHS M OLICHUBATD MX 3HAYCHHS [IPH PEIICHUH IPAKTHYECKAX
3a]1a4 ¥ 3a71a4 U3 APYTUX y4eOHBIX IPEIMETOB;

ypaBHeHI/IH U HEPABCHCTBA OT1oro B COOCPXKaHUHU HET

OHCpI/IpOBaTI: NNOHATHUSIMH: PAaBEHCTBO, YHCJIOBOE PaBCHCTBO, YPaBHEHHUE, KOPEHD YPaBHECHUS],
PCLICHHE YPAaBHEHUS, YACIOBOE HEPABECHCTBO

CraTHcTHKA M TeOpHs BeposiTHOCTEI

OrepupoBaTh MOHATHSMHU: CTONGUATEIE H KPYTOBBIE AWarpaMMbl, TabJIHLBI JAHHBIX, CPEIHEE
apu(pMeTHIECKOE,

M3BJIEKATh, HHOOPMALIHIO, IPE/ICTABICHHYIO B TA0/MIIAX, HA AHArPAMMAX;
COCTaBIIATH TAOJIMIIBI, CTPOUTH JUArPaMMBI Ha OCHOBE [JaHHBIX.
B moBceiHeBHOM JKHU3HM U IIDU H3YYeHHH IPYTHX [PEIMETOB:

U3BJICKATh, HHTEPIPETUPOBATE U NIPE0OPa3oBhIBATE HH(MOPMALIHIO, IIPE/ICTABICHHYIO B Tab/IHIax
¥ Ha lnarpaMMax, OTPaXXarollyro CBOMCTBA M XapaKTEPUCTHKH PEabHBIX IIPOIIECCOB ¥ SIBJICHHIA

TexcroBble 3agaun
Pemats npocteie ¥ croxHBIE 3a1aun Pa3sHBIX THIIOB, & TaKJ)Ke 3a]]a4i MOBBIIEHHOM TPYHOCTH;

HCII0JIB30BAaTh Pa3HbIC KPAaTKUE 3aIllUCH KaK MOJEJIN TEKCTOB CJIOMKHBIX 3aa4 Uil IIOCTPOCHU S
IIOUCKOBOM CXEMBI U PCUICHUA 3a4a4,

3HATh M IPEMEHATH 002 criocoba NoKcKa pelenus 3aaad (0T TpeGoBaHMS K YCIIOBHIO B OT
YCIIOBHS K TpEOOBaHHIO);

MOZCITMPOBATE PACCYKACHUS IIPH MOUCKE PENICHHS 3a1a4 ¢ TOMOLIBIO rpad-CXEMBI;
BBIICTIATE 3TAllbl PEIICHHUS 3a1aul M COIepKaHue KaXKI0ro dTara;

MHTEPIPETHPOBATE BHIMUC/IUTEIIBHBIC PE3YIIbTATHI B 3a/1a4e, UCCIIEI0BATh MOJIyYeHHOE PeleHIe
3a/1a4H;



aHATU3UPOBATh BCCBO3MOJKHBIC CUTYallHH B3aUMHOTO PacmoJIOXKEHUA ABYX 00BEKTOB U
U3MEHEHHE UX XapaKTEPHUCTUK IIPU COBMECTHOM IBHIKCHUH (CKOpOCTb, BpeMs, paCCTOFIHI/Ie) Ipu
pEILICHUH 3a4a4 Ha ABHIKCHUEC IBYX 00BEKTOB KaK B OJJTHOM, TaK U B IIPOTUBOMOJIOXHBIX
HarpaBJICHUAX

HCCIIe0BaTh BCEBO3MOYKHBIE CUTYAIMHU TIPH PEIIEHHUH 3a/1a4 Ha JIBHXXEHHUE IO peKe,
paccMaTpUBaTh pa3Hble CHCTEMBI OTCUETA,

pemars pa3Ho0Opa3HbIE 3a/1a4d «HA YaCTh),

pelnath ¥ 060CHOBBIBATE CBOE PELICHHE 3a1a4 (BBIIEIAT MaTeMaTHIECKy O OCHOBY) Ha
HAXOXIEHHE YACTH YHCNIA U 9HCIA 110 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBIC/IA Apo0H;

0CO3HAaBaTh H OOBICHATh HACHTUYHOCTD 33134 pa3HBIX TUIIOB, CBA3BIBAIOINHUX TPH BCIUIMHbI (Ha
pa60Ty, Ha IMOKYIIKH, Ha HBI/I)KCHI/IC); BBIACJIATH OTU BEJIUYUHBI 1 OTHOLICHUA MEXIY HUMH,
MIPUMEHSATD UX IIPU PEIICHUH 3a71a4, KOHCTPYHPOBaTh CcOOCTBEHHBIC 3a0a4Hl YKa3aHHBIX THIIOB.

B noBceaHEBHOM XKU3HU U TPU U3YUECHUHU APYTUX IIPEIMETOB!

BBIICJIATH IIpH PCIICHUM 3a1a4 XapaKTCPHCTHKH paCCManI/IBaeMOﬁ B 3a1a4€ CUTYyalluH,
OTJIMYHBIC OT PCAJIbHBIX (Te, OT KOTOPBIX a6CTpar HpOBaJII/ICI:), KOHCTPYUPOBAThk HOBBIC CUTYallHH
C y‘-IéTOM JTUX XapaKTECPHUCTHUK, B YaCTHOCTH, ITPU PCIICHHH 3a1aq Ha KOHLICHTpAlluH, YIYUTBIBATh
IIOTHOCTE BECIICCTBA,

pelaTh ¥ KOHCTPYMPOBATH 3a[a4k Ha OCHOBE PACCMOTPEHHS PEabHBIX CHTYallHH, B KOTOPBIX HE
TpeOyeTCst TOUHBIH BEIYMCIUTEILHBIA pe3ybTar;

pelIaTh 3a1a4yd Ha ABIDKEHHE II0 PeKe, pacCMaTpHBasi pa3Hble CUCTEMBI OTCYETa
Harasianas reomerpus
I'eomeTpuyeckue purypsoi

OmnepupoBaTh NOHATHSAME (QUTYpa, TOYKa, OTPE3OK, IIpsiMas, JIy4, IOMaHas, yroi,
MHOTOYTOJIbHHUK, TPEYTOJIbHUK M YETHIPEXYTOJIbHHUK, IPSIMOYTOJIbHUK U KBAJIpaT, OKPYXKHOCTH H
KpYT, IPAMOYTOJIBHBIH apajuIeNenunes, Ky0, Ipu3ma, map, mipamMu/ia, THIHHIP, KOHYC;

W3BJIEKATh, HHTEPIIPETHPOBATh U MIPeoGPa3OBbIBATh HHPOPMAIIMIO O TEOMETPHYECKHX PUTypaX,
[pe/ICTaBICHHYIO Ha YePTEexKaxX

H306paxaTh u3ydyaeMsie QUIYPBI OT PyKH M € IOMOIIBIO TMHEHKH, IIUPKYJIS, KOMITBEOTEPHbIX
HHCTPYMEHTOB.

B noBce1HEBHOM KM3HH U PU U3YUEHUH IPYTUX IPEIMETOB:
pelnaTh IPaKTHYECKUE 3a1a9K C IPUMEHEHHEM POCTEHIMX CBOACTB QHUIYp
V3amepeHus U BBIYUCIICHUS

BBINOJHATE U3MEPEHUE JUTHH, PACCTOSHUM, BEIMYMH YIJIOB, C TIOMOIIBIO HHCTPYMECHTOB s
HU3MEPEHUH IUTHH U YTJIOB,;



BEIYHCIISTH TLTOMIAMN IPIMOYTOJIBHAKOB, KBAAPATOB, 00BEMBI MPAMOYTOBHBIX
TnapaJulelenuIesioB, KyOoB.

B noBceIHEBHOM XXU3HHU U IIPH U3YyUYCHHH Opyrux NpeaMeTOB:

BBIYMC/ISITh PACCTOAHHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYALSX, TIOMATH YIaCcTKOB
IPAMOYTOJIBHOM HOPMBI, 00BEMBI KOMHAT;

BBITIONHATH POCTEHIITHE TOCTPOCHHS Ha MECTHOCTH, HEOOXOMMBIC B peaIbHOM JKH3HH,
OIIEHUBATh pa3Mephl peabHbIX 0OBEKTOB OKPYKAIOIIET0 MUPa
Hcropus MaTeMaTHKH

XapaKkTepr30BaTh BKJIa/l BbIIAIOMIMXCS MATEMATHKOB B pa3BUTHE MAaTEMATHKH ¥ MHBIX HAyIHBIX
obnacrei

BbInyCKHHK HAy9HTCs B 7-9 Kiaccax (1 HCHIONB30BAHUS B [I0BCETHEBHOM KU3HU U
obecredeHns BO3MOYKHOCTH YCIENHOr0 IPONO/IKEH)s: 00pa30OBaHHsA HA 6a30BOM YPOBHE)

DJ1eMeHThI TE€OpUH MHOKECTB H MaTeMaTH4YeCKOo# JIOTHKH

OHepHPOBaTB Ha 0a30BOM YPOBHE 4 TOHSTUSMH; MHOXECTBO, 2JIECMCHT MHOXCCTBA,
HOAMHOXECTBO, MPUHAMICIKHOCTD,

331aBaTh MHOXKECTBA NEPCUNCIICHUCM UX 3JICMCHTOB;
HaxXOIOUTh NEPECCUYCHUC, 00BbeIMHEHUE, TIOAMHOXKECTBO B HpOCTCﬁHIHX CUTyaluaX,

OIIEpHUpOBaTh HA 06a30BOM YPOBHE IOHATUIMU: OIIPEHECIICHUE, aKcuoma, TeopeMa,
JIOKa3aTeIbCTBO,

TIPHBOJIUTH IPAMEPHI ¥ KOHTPIIPUMEPEI U IIOATBEPIKHEHHIS CBOMX BBICKA3bIBAHUM
B noBceHEBHOM XU3HK U TP U3YYEHHUH JPYTUX IPEIMETOB:

HCTIO/B30BaTh TpaduUecKOe IPEeICTaBIeHHe MHOXKECTB IS OIIMCAHUS peaIbHBIX IIPOIIECCOB H
SIBJICHH}, TIPU PELIEHNH 3a1a4 APYTHX Y4eOHBIX PEAMETOB

Yucaa

OnepupoBarh Ha 6a30BOM ypOBHE MOHATHAMH: HAaTypalbHOE HHCIIO, 1€JI0€ YHUCIIO0,
0BBIKHOBEHHAS IPO0b, IeCSATHYHAs ApO0b, CMEIIaHHAs Ipo0b, palliOHATIBHOE YUCIIO,
apuMeTHIeCKHi KBaIpPaTHbIH KOPEHb;

HCIIOB30BATh CBOMCTBA YMCEN U [IpaBHiIa AEHCTBUU NIPH BBITOTHCHUH BBIYUCIICHHH,




HCIIOJIB30BaTh IPH3HAKH JICTUMOCTH Ha 2,5,3,9, 10 npu BHINOJTHEHHA BBIYKCJICHHM U PELICHHN
HECJIOKHBIX 3a/1a4,

BBIITOJTHATH OKPYTJIEHHE PAIlHOHATBHBIX YHCEN B COOTBETCTBHH C paBHJIaMH;
OLICHMBATH 3HAYCHHUE KBAJPATHOTO KOPHS U3 MOIOKHUTEIBHOTO [ENOTO qUCIIa;
pacIo3HABATH PAIMOHATBHEIC W HPPAIMOHANBHBIC THCIIA;

CpaBHUBATH YUCIIA.

B moBCeTHEBHOM JXU3HM U [IPU U3YUCHUH JPYTUX [IPSIMETOB.

OLIEHUBATH PE3yIBTATHI BEIMHCICHHH X PEIIEHUA NPAKTAYCCKHX 3aj1ad;
BBIIOJIHATH CPABHEHHE YHCEIl B PEaIbHbIX CUTYalHAX;

COCTAB/ISTD YHCIOBbIE BHIPAXKEHHs IPH PEIICHAM MPAKTHYECKHX 3a/1at U 3ajat 13 APYTHX
y4eOHBIX IPEIMETOB

TosxecTBeHHbIE Ipeodpa3oBaHus

BRIMOIHATS HECIOXKHBIE TpeoOpa3oBaHus UL BEIMHCICHAA 3HAYCHHIM YACIOBBIX BRIPAXKCHHH,
COIePIKAIUX CTETICHH ¢ HAaTypaIbHbIM II0KA3aTC/IeM, CTEIleHH C LIEJIBIM OTPULIATCIbHBIM
[IOKa3aTeJIeM;

BBIMOJHSATH HECTOXKHEIE TTPpeodpa3oBaHus LEIbIX BBIpKCHUI: PACKPBIBATH CKOOKHM, TIPUBOIMTD
Noao0HEbIE ClIaraeMbIc;

HCIIONE30BaTh (GOPMYIIEl COKPAIICHHOTO YMHOXCHHA (KBaJpar CyMMBI, KBaJpaT PasHOCTH,
Pa3sHOCTH KBAAPaTOB) [ YIPOIICHUS BBIYHC/ICHAN 3HAUEHUHN BRIPAKECHUH;

BEIIOJHSTH HECIOKHBIE ITpeodpa3oBaHs TPOOHO-THHEHHBIX BBIPKEHHH ¥ BRIPAKEHUH C
KBaJPaTHBIMU KOPHSIMH .

B HOBCC}IHCBHOﬁ JKA3HU U IIPUA U3YUCHHNA ApyTrux OpeIMETOB:

IIOHMMATH CMBICJI 3alIMCH YUCJIa B CTaHIapTHOM BHJIC,

onepupoBaTh Ha 6a30BOM YPOBHE IMOHSITHEM «CTaHIapTHAs 3aIllMCh qucia»
YPaBHeHHH U HEpPaBEHCTBA

OHCpHpOBaTb Ha 0a30BOM YPOBHC HNOHSATUIMHU: PaBEHCTBO, YHCJIOBOE PaBEHCTBO, YpPaBHCHHC,
KOpeHb ypaBHCHHUA, pemeHue YpPaBHECHHUS, YHCJIOBOE HEPABEHCTBO, HEPaBeHCTBO, peIIEeHHC
HEpaBEHCTBA,

TIPOBEPSATH CIIPaBETMBOCTD YMCIIOBBIX PABCHCTE 1 HEpaBEHCTB;
pemaTh JHHeHHbIE HEPAaBEHCTBA 1 HECTIOKHBIC HEpaBEHCTBA, CBOMAIIMECS K JTMHEHHBIM,
pelaTh CHCTEMBI HECIIOKHBIX JUHEHHBIX yPaBHEHHM, HCPABEHCTB,

IpOBEPATH, gBJISETCS JIM JJAaHHOE YHUCJIO PEIICHUEM YpaBHCHHUA (HepaBeHCTBa);



pelaTh KBaapaTHbIe ypaBHEHHS 10 hopmyIie KOpHE# KBaZpaTHOTO yPaBHEHUS,
H300paKaTh PEIICHUS HEPABEHCTB U UX CHCTCM Ha YUCJIOBOU IIPSIMOM.
B noBceIHEBHOH KHU3HH ¥ [IPU U3YUYCHUU IPYTHX MPECAMETOB:

COCTABJIST ¥ PelIATh IMHEHHbIC yPABHEHHS IPH PEICHHH 337184, BOSHUKAFOIMX B JPYTHX
y4eOHBIX IIpeIMeTax

DOyHKIUH
HaXOJUTh 3HAUeHHE (YHKIMH 110 33]aHHOMY 3HAYCHUIO apryMEHTa,
HAXOXATH 3HAYEHHE apryMEHTa 110 3a1aHHOMY 3HAY€HHIO QYHKIIMH B HECIIOKHBIX CATYallHAX;

OIIpeneIATh [IOJIOXKEHUE TOUYKH I10 €€ KOOpIUHATaM, KOOpAWHATEI TOYKH o €€ MOJIOXKESHHIO Ha
KOOp,I[I/IHaTHOf;I IIJIOCKOCTH,

110 rpaduKy HaXOAUTh 00J1ACTh ONPEIETIEH S, MHOXKECTBO 3HAUEHMH, HYTH QYHKIIIH,
IPOME’KYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKA BO3paCTanus 1 yOBIBaHHS, HAKOOIbIIEE H
HauMeHbIIIee 3HaueHUs! QyHKIIVH;

CcTpouTh rpaduK THHEHHOH QyHKIMH;

[POBEPATH, SABJISIETCS JIH TaHHBIA rpaguK rpadHKOM 3a1aHHOK QyHKIMK (IMHCHHON,
KBaJI[paTHIHO#H, 0OpaTHOM TIPOTIOPLHOHATBHOCTH);

OIIpeeNATh IPUCIKEHHBIE 3HAYCHHS KOOPMHAT TOUKH EPECCHCHIA rpaduKoB QyHKIIHHA;

OIIepHpOBATh Ha (Ga30BOM yPOBHE MOHATHAMH: IIOCICNOBATEILHOCTE, aprdMeTHIECKas
TIPOTpPeCCHsi, FeOMETpUYECKask POTPECCHs;

peIaTh 3a/a9K Ha POTPECCUH, B KOTOPBIX OTBET MOXET GBITH TIOJIy4eH HEMOCPEICTBEHHBIM
noacuétoM 6e3 mpuMeHeHUs GOpMyIL.

B noBceIHEBHOM KU3HH U TP U3Y9IEHHUH JIPYTUX IIPEIMETOB:

JFCIIONIB30BATh TPaQ KK PeabHBIX IPOIECCOB U 3aBHCHMOCTEH TS ONPEIC/ICHUs] HX CBOUCTB
(HauGOIBIIMe ¥ HAMMEHbIIHE 3HAYCHUS, TPOMEIKY TKH BO3PACTAHMS 1 yObIBaHUs, 00J1aCTH
[IOJIOKUTETBHBIX X OTPHIATEIbHBIX 3HAUEHUH 1 T.I1.);

MCTIOTB30BATH CBOMCTBA JIMHEHHOM QYHKIHH U ee rpadyK IPU PEICHIH 3a/iatd U3 JPyTHX
y4eOHBIX IPEIMETOB

CraTtucTUKa U TEOPHUS BCpOHTHOCTeﬁ IOCTABUTH IIOCJI€ TEKCTOBBIX 3a/1a4, KaK COJZICPXKaHUH.

MeTh IIpeICTaBICHHE O CTATHCTHYECKUX XapaKTepHCTHKAX, BEPOSTHOCTH CITy4aifHOTO
COOBITHS, KOMOMHATOPHBIX 3a1a4ax;

pelaTh MpocTeHIiie KOMOMHATOPHEIE 3a/1a41 METOIOM IPSMOTO | OpraHM30BaHHOTO Mepedopa;

IPEJICTABMIATH JaHHBIE B BH/IC TaOIHIL, Marpamm, rpauKOB;



YUTATh HHPOPMAIHUIO, IPEICTABICHHYIO B BUIE Ta0/UIIBI, JMArpaMMEIL, rpaduka;
OIIPENIENIATE OCHOBHEIE CTATHCTHYECKHE XapaKTEPUCTHKH YUCIOBBIX HAOOPOB;
OLICHHUBATh BEPOATHOCTH COOBITUS B IPOCTEUIIIHX CITydasx;

UMETh MIPEJICTABIICHHE O POJIH 3aKOHA OOJIBIINX YHCE B MACCOBBIX SIBJIIEHHUSIX.

B noBceIHEBHOM JKM3HHU U [IPH U3YYEHUM JPYTHX IIPEIMETOB!

OLICHUBATh KOJHYECTBO BO3MOXKHBIX BAPHAHTOB METOZIOM Iiepebopa;

MMETB NIPE/ICTABICHHE O POJIH MPAKTHYECKH JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHIA;

CpaBHHBATb OCHOBHBIE CTATUCTHYECKHUE XapPaKTEPUCTHKH, IIOTY4YE€HHBIE B IPOLECCE PEIICHUS
HpHKJ’I&,IIHOfI 3ala4y, U3Y4YCHHUS PE€AIbHOI'O SIBJICHHUS,

OLICHUBATh BEPOATHOCTh PEAIbHBLIX COOBITHH U SBICHHUM B HECIOKHBIX CHTYAIHIX
TexcroBbI€E 32024
PemaTs Hec/I0XKHBIE CIOXKETHBIE 331491 Pa3HbIX THIIOB HA BCE apuQMeTHYECKUE TeUCTBHUS;

CTPOHMTB MOJIEJIb YCIIOBHS 3a/1a4¥ (B BUJIE TAOIMIIbI, CXEMBI, PUCYHKA HUIIA YPABHEHHMS ), B
KOTOPOH [[aHbl 3HAYEHHS IBYX U3 TPEX B3AaHMOCBSI3aHHBIX BEJIUYHH, C IIEJIbIO IOMCKA PEIICHUS
3a1a4u;

OCYIIECTBIIATH CIIOCO0 MOKMCKA PENIEHHS 3a/[a4l, B KOTOPOM PAcCyKIECHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHMIO HJIH OT TPeOOBAHMUS K YCIIOBHIO;

COCTaBJIATH IJIAH PEHICHUS 3aa4H,
BBIIACIIATE 3TAIlbl PEIICHUS 3a0a4yH,

HHTCPIIPETHPOBATH BEIYUCIUTE/IBHBIE PE3YJIBTAThI B 3a1a4€, KCCIIEIOBAThH IIOJIYYEHHOE peuicHue
3a1a4u,

3HaTh pas3In4yue CKOpOCTCﬁ 00BeKTa B CTOSTYEH BOZIE, NIPOTHUB TEUCHHUS U 110 TCUCHHUIO PEKH,
peIaTh 3aJa494 Ha HaXOXJACHHUEC YaCTH YHUCJIa U YUCJIa 10 €r0 4acTu,

pemars 3aa4u pasHbIX TUIIOB (Ha paboTy, Ha MOKYIKH, Ha JBU)KCHHE), CBA3BIBAIOIIUX TPH
BEJIHYUHEI, BBIAETIATH 3TH BEJIMYMHBI ¥ OTHOLICHHS MEXIY HUMHU;

HaxOIuTh IIPOLUECHT OT YHUCJIa, YHUCJIO IO MPOLEHTY OT HEr0, HAXOAUTh IIPOLEHTHOE CHUXEHUE
WJIA IIPOIICHTHOC ITOBBIICHUE BEJIUYNUHEL,

pelIaTh HECTI0KHBIE JIOTHUECKHE 3a1a4l METOIOM PacCyKICHHIHA.
B noBceHEBHOM XU3HU U TP H3YyYEHHH JPYTHX IIPEIMETOB:

BBIJIBUTaTh THIIOTE36] O BOBMOXKHBIX IIPE/IEIbHBIX 3HAYCHUSX HCKOMBIX B 33/1a4€ BEJIWYNH
(menartp IPUKHUIKY)



I'eomeTpuyeckne Gpurypor
OneprupoBars Ha 6a30BOM YpOBHE NOHSTHSIMH F€OMETPHYECKHX buryp;

U3BJIEKATh MH(OPMALMIO O FeOMETPHYECKUX (QUIypax, PEICTABICHHYIO Ha 4yepTexax B SBHOM
BHUJIE;

TIPUMEHSATE JUIS PEIICHAUS 3a]1a4 TeOMETPHIECKie (aKThI, €CIIH yCIOBHS HX IIPHMEHEHHS 3a/1aHbI
B IBHOH (popme;

PeIIaTh 33119 Ha HAXO0X/IEHUE F€OMETPUYECKHX BETHYMH 110 00pasaM Ml airopHTMaM.
B moBceHeBHOM JKU3HH ¥ DX U3YUEHHH IPYTHX [IPEIMETOB:

HCIIOJIb30BaTh CBOMCTBA TF€OMETPHYCCKUX (bHI“yp AT pEIICHUS TUIIOBBIX 3a71a4, BO3HUKAIOLIUX B
CUTyalHUsIX IOBCEIHEBHOMN JKM3HH, 3a1a4 IIPAKTUYECKOI O COACpXKaAHUS

OTHOmWEeHUnA

OnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHSIMH: PaBeHCTBO QUTyp, paBHBIE QUIYPEI, PABEHCTBO
TPEYTOJIbHUKOB, NIapalIeIbHOCT IPSIMBIX, IEPIEHIUKYIAPHOCTD IPSMBIX, YTITIBI MEXITY
IPSMBIMH, IEPIECHIUKY AP, HAKIOHHAS, IIPOEKIIHS.

B IIOBCEIHEBHOM XHU3HU U [P U3YUYCHUH JPYTUX IIPEIMETOB:
HCIIOJIB30BATh OTHOIIECHUS IS PCIICHU A HpOCTCfIH.IHX 3a/la4, BO3HUKAIOIIUX B peaHBHOﬁ XHU3HHU
I/I3mepemm H BBIYHCJIEHU S

BRINONHATE M3MepeHue JUIMH, pacCTOSHHIN, BETHIHH YTJIOB, C IIOMOIIBIO HUHCTPYMEHTOB IS
U3MEPEHUH JUIMH U YTJIOB;

IIPUMEHSATE (OPMYIIBI IEPUMETPA, ILIOMAH K 00BEMA, TUIONIAN TOBEPXHOCTH OT/IENbHBIX
MHOTOrpaHHHUKOB IIPH BEIYHMCIICHHSX, KOT/Ia BCE JaHHBIE HMEIOTCS B YCIIOBHH;

npuMeHATh Teopemy [Indaropa, 6a3oBbie TPUrOHOMETPHYECKHE COOTHOMIEHHUS IS BEIUHACIICHHAS
IUIAH, PaCCTOSHUM, IUIOIIANIEH B IIPOCTEMINUX CITydasx.

B noBce/iHeBHOM JKU3HM ¥ DU H3yUeHUH APYTHX IPEAMETOB:

BBIMUCIIATE PACCTOSIHAS HA MECTHOCTH B CTAHJAPTHBIX CHTYALHSX, IIOMIAIH B IIPOCTEHIINX
Ciydasx, IPUMEHSTh (pOPMYJIBI B IPOCTEHIINX CHTYAIMSX B [IOBCEIHEBHOMN JKU3HH

I'eomerpuyeckne mocrpoenns

M3o6pakats THIOBEIE MI0CKHe GUTYpHI B GUIYPHL B IPOCTPAHCTBE OT PYKH U C IIOMOIIBIO
HHCTPYMEHTOB.

B noBceiHeBHOM JKU3HY H [IPH H3y4EeHUU IPYTHX IPEIMETOB:

BBIIIOJIHATH HpOCTCfIIIIHG IIOCTPOCHHUS HA MECTHOCTH, HCO6XOIII/IMI:IC B pCaJTBHOﬁ KHU3HHU



I'eomeTpuyeckue npeodpa3oBaHuA

Ctpouts purypy, CHMMETPUYHYIO JaHHOH HUTYype OTHOCHTEIBHO OCH U TOYKH.
B noBceHEeBHOM XKU3HU U IPU U3YUYCHUH IPYTUX IPEIMETOB:

pacro3HaBaTh IBUKEHHE OOBEKTOB B OKPYIKAFOIIEM MUDE;

pacro3HaBaTh CHMMETPHYHBIE QUTYPBI B OKPYKAIOIIEM MUPE

BekTopbl H KOOPAMHATHI HA VIOCKOCTH

OHCpHpOBaTB Ha 6a3oBOM YPOBHE NNOHATHAMHU BEKTOP, CYMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA
Ha 9YHUCJIO, KOOPAWHATHI Ha IIJIOCKOCTH,

OIpeeNATh MPUOTIKEHHO KOOPIMHATHI TOUYKH M0 €€ H300pakeHUIO Ha KOOPAMHATHON
IUIOCKOCTH.

B noBcenHeBHOM )XU3HU U NIPH U3YUEHHUH APYTHX IPEIMETOB!

HCIIOJIB30BATH BEKTOPHI AJIA PCIICHUA HpOCTGﬁIlIPIX 3aJ1a4 Ha OIpeACJICHUC CKOPOCTH
OTHOCHUTCJIBHOTO IBHIXKCHHUS

HUcTopusi MaTeMaTHKH

OnucEIBaTh OTICIBHBIE BBIIAIOLIUAECS PE3yIbTaThl, MOJIYYCHHBIC B XOI€ PA3BUTHUS MAaTEMAaTUKH
KaK HayKH,

3HATh IPUMEPHI MATEMATUYECKUX OTKPHITUH U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOH HCTOPHEH;

MIOHUMAaTh POJIb MaTeMaTHKH B pa3BUTUU Poccun
MeToabl MAaTEMaTHKH

BrIOHpaTh MOAXOASAIINN H3yYEeHHBIH METO IUISl PEIIEHHU H3YUYEHHBIX TUIIOB MATEMaTHYECKHX
3aj1a4;

[IprBOAMTE IPUMEPHI MATEMAaTHIECKUX 3aKOHOMEPHOCTEH B OKPYXKArOIIeH NeHCTBUTEIBHOCTH U
IPOM3BENECHUSAX HCKYCCTBA.

BbINyCKHHK IOJIy9HT BO3MOKHOCTH HAYYHTbCs B 7-9 Ki1accax /Ui 06ecTeueHus
BO3MOXKHOCTH YCIELIHOTO IPOIODKEHUS 00pa3oBanust Ha 6a30BOM U YIIyOIEHHOM YPOBHSIX

DJ1eMeHThbI TCOPHUH MHOKECTB H MaTeMaTH4YeCKOH JIOTUKH

OHepI/IpOBaTB 5 MOHATUAMH: OIIpEACIICHUE, TCOpEMA, AaKCHOMa, MHOXXCCTBO, XapaKTCPUCTHKH
MHOX€ECTBA, 3JIEMEHT MHOKECTBA, IIYCTOE, KOHEYHOE 1 OeCKOHEeYHOE MHOXECTBO,
MMOAMHOXECTBO, IIPUHAJICXKHOCTD, BKIIFOUEHHE, paBEHCTBO MHOXKECTB,




1300paXkaTh MHOJKECTBA U OTHOIICHHE MHOXECTB C IIOMOLIBIO KpyroB Jiiepa;
OIIPE/ICNIATh MPUHAIIEKHOCTD 3JIEMEHTa MHOXKECTBY, OObEAUHCHHUIO B MIEPECCICHHIO MHOKECTB;
3a71aBaTh MHOXKECTBO C IIOMOIIBIO IEPEYUCIICHHUS ITIEMEHTOB, CJIOBECHOIO ONUCAHHUS;

OIE€pUPOBATH IOHATHSMHU: BBICKA3bIBAHUE, HCTHHHOCTD M JIOKHOCTh BBICKA3bIBAHHUS, OTPUIIAHHE
BBICKa3bIBAaHUH, OlIEpALliK HAJl BEICKA3bIBAHUSIMHE: ¥, WJIH, HE, YCIOBHBIE BBICKA3BIBAHUS
(MMIUTHKAIHH );

CTPOUTH BBICKA3bIBAHUS, OTPUIIAHUS BBICKA3LIBAHUM.
B noBce1HEBHOM JXU3HU U [IPU U3YYECHHUH JIPYTUX [IPEIMETOB:
CTPOUTH LETIOYKH YMO3aK/IIOUEHUH Ha OCHOBE MCIIOIb30BAHHUS [IPABHUIT JIOTHKH;

HCIIOJIb30BAaTh MHOXECTBA, OII€palluy ¢ MHOXKXECTBaAMHU, UX rpaqmqecxoe IIPEACTABICHUEC IJI
OITMCaHus PEAIbHBIX IIPOLIECCOB U SIBIICHUM

Yuciaa

Ol'IepI'IpOBaTB IIOHATHSAMH: MHOXXECTBO HATYpPaJIbHBIX YHCEJI, MHOXXECTBO LIEJIBIX YHCE]T,
MHOXECTBO palliOHAJIBHBIX YHCEJI, HPpPAllMOHAIIbHOE YHUCIIO, KBaJIpaTHI:IfI KOpPE€Hb, MHOXXECTBO
JEUCTBUTEIBHBIX YHCEJLI0, TEOMETPUYICCKAss HHTCPIPETAIUs HAaTYpaJIbHBIX, LEJIBIX,
panOHAIBHBIX, NEHCTBUTEIIHLHBIX YHUCEII,

IIOHUMATh U OOBSICHATH CMBICIT [MO3ULIMOHHOMN 3aIIUCH HaTypaJbHOI'O YHCJia,

BBIIIOJIHATH BEIYUCIICHHS, B TOM YHCJIE C UCIIOIB30BaHUEM IIPUEMOB PALlHOHAIBHBIX
BBIYMCJICHUH;

BBIIIOJIHATH OKPYITICHHE PAllMOHAIBHBIX YUCET ¢ 3aJaHHOU TOYHOCTHIO;
CpaBHHMBATH PAllMOHATbHbIE U UPPALMOHAIBHBIC YHCIIA;

IPEJICTABIIATh PAlMOHAIILHOE YHCIIO B BUJIE IECITHYHOM JIpoOH

YIOPSIIOYMBATE YKMCIA, 3AIIMCAHHBIE B BUIE OOBIKHOBEHHON M AECATUYHOM ApOOH;
HaxomuTh HOJ] 1 HOK umcen u ucnons30BaTh UX MpH pellieHHy 3a1a4.

B noBce1HEBHOM JKH3HHU U IIPH U3YUSHHH IPYTUX [IPEIMETOB:

IPUMEHSATD IIpaBUIIa MPUOIMKEHHBIX BEIYUCICHUM IIPH PEIICHAY IPAKTHIECKHX 3a/1a4 U
pELIECHNH 3a/1a4 APYTUX y4eOHBIX IIPEIMETOB;

BBITIOJTHATH CPABHEHUE PE3YJILTATOB BEIYUCIICHUH TIPH PEIICHUH MPAaKTHYECKUX 3a/1a4, B TOM
YHCJIE IPUOIM)KEHHBIX BHIYUCIICHHUH;

COCTaBJIATh U OLICHUBATh YHCIIOBBIE BBIPAXKECHUS [IPU PEILICHUH IPAKTUYECKUX 3a1a4 M 337134 U3
APYTUX Y4eOHBIX IPEIMETOB;



3aMUCHIBATh U OKPYIJIATH YMCJIOBBIC 3HAYCHHUSA PCATIBHBIX BEJIMYUH C UCIIOJIb30BAHHUEM pPa3HBIX
CUCTEM U3MEPEHUS

ToxnecTBeHHbIE IpeoOpa3oBaHus

OHepI/IpOBaTB INOHATHAMH CTCIICHU C HAaTypaJIbHBIM ITOKa3aTejIeM, CTCIICHH C LEJIbIM
OTPULATCIBHBIM ITOKa3aTCIICM,

BBINIOJTHAT Pe0o0pa30BaHus LEIbIX BEIPAXKSHUN: IeHCTBUS ¢ OTHOWICHAMH (CII0XKEHHE,
BBIYHTAHHE, YMHOKEHHE), ICUCTBHS ¢ MHOTOWICHAMH (CJI0KEHHUE, BBIYUTAHUE, YMHOXKEHHE);

BBIIIOJIHATH Pa3JI0KeHUEe MHOTOWICHOB HA MHOXKHTEITH OJHUM U3 CIIOCOOOB: BBIHECEHHE 3a
CKOOKY, IpYIIIUPOBKA, UCIOIB30BaHUE (GOPMYIT COKPAIIEHHOTO YMHOXKEHHS;

BBIICIIATE KBaApaT CYMMBI X Pa3HOCTH OJTHOWICHOB,
pacKiiaabIBaTh HaA MHOXHUTEIIHA KBaIIpaTHI:II\/'I TpéX‘-IJICH;

BBITIOJTHATH npeo6pa303aHnsI Bblpa)l(eHI/Iﬁ, COZEpXKaIKUX CTCIICHHU C LEJIbIMU OTPULATEIbHBIMH

IIOKa3aTeJIsIMH, IIEPEXOJAUTh OT 3aIlMCH B BUE€ CTCIICHHU C IEJIBIM OTPHUIATEIbHBIM I10KA3aTEJIEM K

3aIliCH B BHUJIE IpoOH;

BBITIOJIHATE [IPe0Opa3oBaHust IPOOHO-PAIOHATBHBIX BEIPAXKEHHN: COKpallleHHe IpodeH,
IpHUBEIeHHE alredpandeckux Ipodei Kk 00meMy 3HaMeHaTelko, CJI0XKEHHE, YMHOKEHHUE,

JieNieHne anredpandeckux Ipobeii, Bo3BeneHue anrebpanyeckoit 1poOH B HATYPAIBHYIO U IIETYIO

OTPHIIATCIIBHYIO CTCIICHD,
BEBIIIOJIHATH Hpeo6pa3013aHna BBIpa)KeHHﬁ, COZIEpXKaIAX KBAAPATHLIE KOPHHU,

BBIIEIIATH KBaAPaT CyMMBI HJIM Pa3HOCTH [IBY4WIEHA B BEIPAXKEHHIX, COAECPIKAIINX KBaIpPATHBIE
KOPHH;

BBIIOJIHATH IIPe0Opa30oBaHusl BEIPAKESHUH, COAEPKAIUX MOIYIb.
B noBceHEBHOM XU3HH U IPU U3YYEHUHU JAPYTUX IIPEIMETOB:
BBINOJIHATH IPe0Opa3oBaHusl U ICHCTBHS C YUCIIAMH, 3alIMCAHHBIMH B CTAaHAaPTHOM BHIE,

BBIIIOJIHATE Ipeo0pa3oBaHus aaredpanueckux BeIpaKEHUH IIPH pELICHUH 3a1a4 IpYyTuX
y4eOHBIX [IPEIMETOB

YPaBHeHﬂﬂ H HEPpaBEHCTBA

OnepupoBaTh NOHATUSIMA: YPaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHMUS, PELIICHHE
HEPABEHCTBA, PABHOCH/IBHBIC YPaBHEHHUS, 001acTh ONpeeICHUs ypaBHEHUS (HEpaBEeHCTBa,
CHCTEMBI YPaBHEHHH WU HEPABEHCTB);

peuaTh JIMHEHHBIE YPaBHCHHUS U YPAaBHEHUS, CBOJAUMBIC K JIMHEUHBIM C IIOMOIIBIO
TOXIACCTBCHHBIX Hp606pa30BaHI/II71;

pemarth KBaJpaTHbIe YPaBHEHUS U YPABHEHHs, CBOIMMBIE K KBAJIPATHBIM C IIOMOIIIBIO
TOXKIECTBEHHBIX IIpeoOpa3oBaHui;



pemaTh ApOGHO-THHEHHbIE YpaBHEHHUS;
PeIaTh POCTEHINNE HPPALMOHAIBHBIE YPaBHEHHS BHaa V f(x)=a s V f(x) = Ve (%) i

pelaTk ypaBHEHHs BH1a x"=a y

PCIIATE YPaBHCHUS CIIOCOOOM Pas3IoKeHHs Ha MHOKHTETH H 3aMeHb] IIEPEMEHHOM;
HCIIOJIE30BATh METOA MHTEPBAIIOB /ISl PEIIEHHS [e/IbIX 1 JPOOHO-PAIMOHATIBHEIX HEPABEHCT;
PeIIaTh TMHEHHbIE yPABHEHHS M HEPABEHCTBA C rapaMeTpamu;

PEIIATh HECIOKHbIE KBA/IPATHbIE YPABHEHHS C TAPAMETPOM:;

PEIIATH HECIIOKHbIC CHCTEMBI THHEUHBIX YPaBHEHHH C IlapaMeTpamu;

PCIIATh HECIOXKHBIE YPAaBHEHHMSI B LEJIBIX YHCIIAX.

B noscenneBno# sxusnu u npu U3YYCHUH JPYTHUX MIPEAMETOB;

COCTABJIATE U peIlaTh THHCHHBIE H KBAAPATHBIC YPABHEHHUS, YPaBHEHHUS, K HUM CBOJISIIHECS,
CHCTCMBI JIMHEHHBIX YPABHEHUH, HEPABEHCTB TIPH PELICHNUH 3a1a4 APYTHX y4eOHBIX NMPEIMETOB;

BBITNIOJIHATE OLCHKY NMPaBONOAOOHS Pe3y/IbTATOB, IOIYYaEMbIX IIPU PEIICHUH THHEHHBIX U
KBaZpaTHBIX yPABHCHUH U CUCTEM JIHHEHHBIX YpaBHEHHH 1 HEPaBEHCTB IIPU PEIICHUH 3a1ay
APYTHX Yy4eOHBIX IPEIMETOB;

BBIOHPATh COOTBETCTBYIONIME YPaBHEHHS, HCPAaBEHCTBA MJIH X CHCTEMBI, /I COCTABIICHHS
MAaTeMaTHICCKON MOJIC/H 3a1aHHOM PeallbHOM CHTYALHH HITH IPHKJIaHOM 3a1a4u;

YMETb HHTCPIPETHPOBATE HOIyYEHHBIH DU PENIEHUH YPaBHEHH, HEePaBEHCTBA HJIH CHCTEMBI
PE3YJIbTAT B KOHTEKCTE 3a1aHHOH pealbHON CHTYaLHH WK NPUKJIaAHOM 3a1a9u

OyHkumun

Oneprposars mousTHAMY: DyHKIHOHATEHAS 3aBUCHMOCTB, QyHKIMSA, rpaduK GyHKIHH,
Croco0bl 3ananus GPYHKIHH, apryMeHT U 3HAYCHHE dynximn, obnacts onpenenenus u
MHOXECTBO 3Ha4YeHHUH QyHKIMH, HYM yHKIMH, IIPOMEXYTKH 3HAKOIIOCTOSTHCTBA,
MOHOTOHHOCTb QYHKIHH, YETHOCTH/HEYETHOCTE byHKIIHY;

CTPOHTH rpa UKy JTHHEHHOM, KBAIPaTHIHOI (yHKIHMiL, 06paTHOI IIPOMOPIIMOHATBHOCTH,

=a+
Q)YHKIII/II/IBHJIa:y x+b’y=\/;c"y=3/;’y=|xl;
Ha TpUMEPE KBAaAPATHUYHON (HYHKLUH, UCIIOIb30BaTh npeoOpa3oBanus rpaduka GyHKIHH y=1(x)
21 MOCTpOeHHs rpadukos dymxui ¥ = 4 (kr+b)+c :

COCTABJIATE ypPaBHEHHS NPSIMOH 10 3aJaHHBIM YCIIOBHSIM: IIPOXOJISAIIEH Yepe3 JIBE TOUKH C
3a[laHHBIMH KOOPIMHATAMH, [IPOXO/AIIEH Yepe3 NaHHYIO TOYKY Y MapajieIbHON JaHHOH
IIPSIMOM;



HCCIIENI0BATE (PYHKIIHIO 110 €& rpaduky;

HaXOIUTh MHOXXECTBO 3HAYCHMI, HY/H, TIPOMEXYTKH 3HaKOIIOCTOSIHCTBA, MOHOTOHHOCTH
KBaIpaTU4HOH (QyHKIHH;

OTICPHPOBATH NOHATHSIMH: TIOC/IE0BATETBHOCTS, apH(pMeTHYECKas IPOrpeccHs, reoMeTpuYecKas
IIPOrpeCCHs;

PCIIATH 3a/1a4M Ha apUYMETHYECKYIO 1 TCOMETPUYECKYIO IIPOIPECCHIO.
B noBceHeBHO# xu3HM 1 TIpH H3YYCHUH JIPYTUX [PEIMETOB:

HIITMOCTPHPOBATS € MOMOIIBIO TpaduKa peanbHyio 3aBHCHMOCTS HITH TIPOLIECC 10 UX
XapaKTepPUCTHKAM;

HCII0JIE30BATH CBOKMCTBA U IpadiK KBAApaTHIHOH $ynKIME npu pemenuy 3anay u3 JOPYTHX
Y4€OHBIX IIpeIMETOB

TexcToBbIe 3ana4un
Pemate nmpocteie u ciosxubIe 3a71a9M Pa3HBIX THIIOB, & TAKXKE 3314y TIOBBIIICHHOH TPYAHOCTH;

HCIIOJIb30BaTh Pa3HBIC KPaTKUE 3alIUCH KaK MOJZEIIHA TEKCTOB CI0XKHBIX 3a1a4 U1 IMOCTPOCHHUS
IIOUCKOBOU CXEMBI U PCIICHHUS 3a1ay4;

pa3myaTte MOJEJIb TEKCTA U MOJEJIb pelIeHUs 3aJa4y, KOHCTPYMpPOBATh K OHOH MOaenu
PCIICHUS HECIOXKHOK 3a7lav¥ pasHbIe MOJIENIH TEKCTA 3aJ1a4u,

3HATh M IPUMEHATH 00a criocoba moucka PCIICHHA 337124 (0T TPeOOBaHHS K YCIOBHIO H OT
YCIIOBHUS K TpeGOBaHHUIO);

MOZCIINPOBATE PacCy:KACHHS NPH [IOUCKE PELICHHS 3a1aY ¢ IIOMOIIBIO Ipa)-CXeMEL;
BBUICJIATD TAllbI PEIICHHS 3a/1a49H U CONePIKAHUE KaXkKIIOr0 JTana;

YMETb BBIOMpPATh ONTUMATBHBIH METO| PEUICHUS 3a/1a41 1 0CO3HABATH BBIGOP METO/IA,
PacCMaTpUBATh Pa3THYHbIE METO/IBL, HAXOIUTD Pa3HbIe PCIICHHUS 3a/1a49H, ECITH BO3MOKHO;

aHaJIN3UPOBATH 3aTPpyOHEHUS IIpU peIIeHun 3anad4,

BBIIOHATE Pa3sNUYHbIE IPe0Opa3oBaHus peaI0kKeHHON 3471241, KOHCTPYHPOBATH HOBBIE
3aJiavM U3 TaHHOM, B TOM 4HCIe 06paTHbIe;

MHTCPIPETHPOBATE BEIYUCIUTEIBHbIE PE3Y/IbTATH B 3aj1a4e, UCCIe10BaTh MOTyYEHHOE peLeHHe
3a1aum;

AHATTU3UPOBATH BCEBO3MOIKHEIE CHUTyalluu B3aUMHOI'O pacnooXXeHus ABYX 00BEKTOB 1
U3MEHEHHUE UX XapaKTCPUCTUK IIPH COBMECTHOM JIBH)KEHUH (CKOpOCTb, BpeMs, paCCTOHHHC) npu
DPCIICHUH 3a1a4 Ha IBUIKECHHE ABYX 00BEKTOB Kak B OHOM, TaK H B IIPOTHBOIIOJIOXKHBIX
HampaBJICHUSX;



HCCIIEO0BATh BCEBO3MOXKHEIE CUTYalluH IIPpU PEIICHUH 3a7a4 Ha IBHKEHHE 10 PEKe,
pacCMaTpuBaTh pasHbIE CUCTEMEI OTCY€Ta;

peuiaTte pa3H006pa3HBI€ 3ala4d «Ha 4acTH»,

pemarh 1 000CHOBBIBATE CBOE pElICHHE 3a/1a9 (BBLIENATH MaTEMATHYECKYIO OCHOBY) Ha
HAXOJMICHUC 9aCTH TACTIA M YHCIIA 10 €0 YaCTH Ha OCHOBE KOHKPETHOTO CMbICIIa Ipobu;

0CO3HABaTh U 00BACHITH HUIOCHTHYHOCTE 3a1a4 Pa3HBIX THIIOB, CBA3BIBAIOIIUX TPH BCIIMYUHBI (Ha
pa60Ty, Ha IIOKYIIKH, Ha JIBI/I)KeHHe). BBIACTIATE 9TH BEJIMYUHBI U OTHOIICHUS MEXIY HUMH,
NIPUMCHATE UX IIPH PELICHUH 3a71a4, KOHCTPYHPOBATH coOCTBEHHEBIE 3a71a4 yKa3aHHBIX THIIOB;

BJIaACTb OCHOBHBIMU METOIaMU PCIICHU 3a1a4 Ha CMECH, CILIaBbl, KOHIICHTPALlUH;

PEIIATh 3a/1a4K Ha IIPOLEHTBHL, B TOM YHCJIE, CII0KHBIE IIPOLIEHTHI C 000CHOBaHHEM, HCIIOIB3YS
pasHele CIIOCOOEI;

peuIaTe JIOTHYECKUE 3a1aun Pa3sHbIMHU CHOCO6a.MI/I, B TOM 4HCJIC, C IBYMS 6s10Kamu u ¢ TpEMs
6stoxkamu JaHHBIX C IIOMOIIBIO Ta6JII/II_I;

peuiaTe 3a1a4u 11o KOM6HHaT0pHKe 1 TEOPUH BEPOSTHOCTEH HA OCHOBE HCIIOJIB30BaHUA
H3YYCHHBIX METONOB B 000CHOBBIBATEH peIicHue,;

pe€maTe HECJIOKHEBIE 3a0a9H 10 MATEMATHYECKOH CTaTHUCTHKE;

OBJIALIETh OCHOBHBIMU METOJIAMH PELIEHHUS CIOXKETHBIX 3a/1a4: apH(hMeTHIECKHUI,
anredpandeckuii, Hepebop BapHaHTOB, F€OMETPUYECKUA, rpaQUUECKHiA, IPHMEHSTE UX B HOBBIX
TI0 CPABHEHHMIO C U3YYEHHBIMH CHTYAITHSX.

B noBceHeBHOM KH3HM 1 IpH H3yYeHHH APYTHX [IPEIMETOB:

BBIACIIATE IIPH PEIICHUH 3a]1a4 XapaKTePHCTHKH PACCMATPHBAEMOii B 3a1aue CHTYallUH,
OTJMYHBIC OT PEATBHBIX (Te, OT KOTOPBIX aGCTParupoBAIIUCE), KOHCTPYHPOBATh HOBBIE CHUTYaLUH
C Y4€TOM ITHX XapakTEPUCTHK, B Y4CTHOCTH, NIPH PELICHUH 3a1ad Ha KOHLIEHTPALIUH, YYHTHIBATh
IUIOTHOCTH BEIIECTBA,

PCIIATh 1 KOHCTPYHPOBATD 3a/1a9H Ha OCHOBE PACCMOTPEHHS PealTbHBIX CHTYAIHH, B KOTODBIX He
TPeOYETCsl TOUHBIN BEIYHCIUTENBHBINA Pe3yIIbTAT;

PEUIATE 3a71a41 Ha IBHIKECHHE 110 PEKe, PACCMATPHBAsl pa3HbIe CHCTEMBI OTCYETA
CraTucTHKa M Teopus BeposiTHOCTEiH

OnepupoBaTh HOHATHAMH: CTOIGYATEIE U KPYTOBBIE THArpaMMBI, Ta0IHIBI JaHHBIX, CPEIHEE
apugMeTHIecKOe, MeIMana, HaubOobIIee H HAHMEHbIIee 3HAYCHUS BBIOODKH, pa3Max BBIGOPKH,
AUCIIEPCHS U CTAHIAPTHOE OTK/IOHEHHE, CITy4aiiHas H3MEHYHBOCTb,

H3BJIEKATh HH(OPMAIHIO, IPEACTABIEHHYIO B Ta0IMIAX, HA Auarpammax, rpadukax;

COCTaBJIATH Ta6HI/ILIBI, CTPOUTH IUArpaMMEI U I‘pa(I)PIKI/I Ha OCHOBC JAHHBIX;



OIICPHPOBATH MOHATHSIMH: (haKTOPHAT JHCIIa, TICPCCTAHOBKH U COYETAHMUS, TPEYTOIBHHK
[Nackans;

PUMEHSATE IIPaBUIIO IIPpOU3BEACHUS IIpHA pCIICHUH KOM6HHaT0pHLIX 3aaay,

ONICPUPOBATE MOHATHAMH: CITyYaiiHBIH OIBIT, CITy4alHBI} BBIOOD, HCIIBITAHKE, 3JIEMEHTapHOE
CItyqaiHOE COOBITHE (HCXON), KIACCHYeCKoe OIPCACICHHE BEPOSITHOCTH CIIyYaiHOro COOBITHS,
ONCpALHH Haj CIIyYaHHBIMU COOBITHSIMHU;

IIPEACTaBIATE HHYOPMAILIHIO C TIOMOLIBIO KpyroB Diinepa;

PCIIaTk 3alla4¥ Ha BEIYUCICHAE BEPOSTHOCTH C MOACYETOM KOJIMYECTBa BAPHAHTOB C IIOMOIIBIO
KOMOHHATOPHKH.

B noBceHeBHOM xu3HYN 1 IpY U3YYEHUH JPYTHX IPEAMETORB:

H3BIIEKATh, HHTEPIPETUPOBATE U IPEOOPa3OBIBATE MH(OPMAIHIO, IPEICTABICHHYIO B
Tabmnax, Ha auarpammax, rpaduKax, OTpakaroIyio CBOHCTRA 1 XapaKTEPUCTHUKH PEATbHBIX
TIPOLIECCOB U SBIICHHIA;

ONPEACIIATh CTAaTUCTUYECKHE XapaKTePUCTUKH BBI60pOI( 10 Ta6JIPIIIaM, AuarpamMmam, rpa(anaM,
BBIITOJIHSITh CPaBHEHHE B 3aBUCUMOCTH OT eI peIIeHUS 3a/1a4y,

OLICHHBATH BEPOSTHOCTD PEATHHBIX COOBITHI U SBIICHHIL.
I'eomerpuueckue $urypsi
OnepupoBats noHsATHIMH T€OMETPHYECKUX Hryp;

H3BJICKATD, HHTEPIIPETHPOBATH U IIPE0BPA30BLIBATH HH)OPMAIIHIO O TeOMETPHYECKHX durypax,
IIPEJICTABICHHYIO Ha YepTexKax;

IIPUMCHSTH FCOMETpHYECKUE (I)aKTBI I peIICHHUS 3a/1a4, B TOM YHCJIC, TIPEAII0JIararOux
HECKOJIBKO IIaroB PEeIICHUS,

$opmymupoBats B mpocTeitimix CIIyqasx CBOMCTBA M NPH3HAKK QHTYp;
AOKa3bIBATL TCOMETPHYECKHE YTBEPIKICHHS

BIAJICTh CTAHNAPTHOMU KJIacCH(pUKAIHEH MI0CKHX duryp (TpeyronsuukoB u
YETBIPEXYTOILHUKOB).

B IIOBCETHEBHOM YKU3HH U IIpY U3YYEHUH APYTUX IIPEIMETOB:

HCIIOIb30BaTh CBOMCTBA FEOMETPHYECKUX (BHIyp s PELICHHS 3a/1a4 IPaKTHYECKOTO XapakTepa
U 3a]1a4 U3 CMEXHBIX JUCIUTLINH

OTHOmeHus

OnepupoBats noHsTHSIMY: PaBEHCTBO (GHUryp, paBHbIE GHUTYPEI, PABEHCTBO TPEYIrOIBHUKOB,
TIapaJlNeIbHOCTD MPAMBIX, IIEPIIEHAUKYIAPHOCT IPSIMBIX, YTJIbI MEXKIY HPSAMBIMH,
TIEPNICHIUKYJIAP, HAKIIOHHAS, IPOEKIINS, 0100He duryp, nogo6usre durypsi, nono6usie
TPEYTOJILHUKH,



IIPUMEHATE Teopemy Dareca TEOPEMY 0 IPONOPLUHOHAIBHEIX OTpe3Kax TIpH PEIIECHHH 3a/1ay;
XapaKTEPH30BaTh B3aHMHOE PACIIONOKEHHe TPSIMO¥ H OKPYKHOCTH, ZIByX OKPY>XHOCTEH,

B noBcenneBHoit xm3nm 1 TIPH U3YYEHHH APYTHX HPeIMETOR:

HCIOJTE30BATE OTHOINEHHUS /TS pernerys 3a/1at, BOSHHUKAIOMINX B PEABHOM KHU3HH

I/I3Mepemm H BBIYHC/IEHUSA

IIPOBOJIUTH IPOCTBIC BEIYUCIIEHHS Ha 00BbEMHBIX TeIax;

dhopmyupoBaTh 3anaun Ha BBIMHCIICHUE JUIHH, TIIOmanei 1 06bEMOB 1 pemarts ux. B
CONEPIKaHUH €CTh emé u Teopema CHHYCOB M KOCHHYCOB. JIH60 Tam yOpats . 6o 31ech
J100aBHTH

B IIOBCETHEBHOM XU3HU U IIpU U3YyYEHHUH APYTHUX IIPEAMETOR:
IIPOBOJUTH BBIYHCJIICHHUS HA MECTHOCTH,;

~

IIPUMEHATH (pOopMyTBI IIPY BEIYHUCIEHUSAX B CMEXKHBIX y4eOHBIX IIPEIMETaX, B OKpYKarommei
JNEHCTBUTEIBHOCTH

I'eomerpuyeckne IOCTPOeHHs
H3o6paxars reomeTpudeckue Gurypsr mo TEKCTOBOMY M CUMBOJIBHOMY OIHCaHHIO;
CBOOOIHO OIEepHpoBaTh HCPTEKHBIMU HHCTPYMEHTAMH B HECJIOXXHBIX CITyYasx,

BBINOJIHATE OCTPOEHHUS TPEYTOILHUKOB, MPUMEHSTH OTHE/IbHEIE METOIbI IOCTPOEHHIA
LMPKYJIeM U THHEHKOM U TPOBOXUTS NIPOCTEHINKE HCCIIeN0BAHKS YKC/Ia PEeILICHHiIA;

H306pa>1<aT1> THIIOBBIE IIJIOCKHE (I)I’IprBI 4 00BEMHEIE T€l1a C IOMOLIBIO IIPOCTEUIHX
KOMHBIOTepHLIX HHCTPYMEHTOB.

B noBceneBHOIM xu3Hu 1 TIPH U3yYEHHH JIPYTHX [IPEIMETOR:

BBITIOJIHSTE IPOCTERIIINE IOCTPOEHH S Ha MECTHOCTH, HEOOXOIMMBIE B peabHO XKU3HH;
OLICHUBATE pa3sMepPhI PEATbHBIX 00BEKTOR OKpYaroLIero Mupa

IIpeoGpaszoBanus

OnepupoBats nousTHem 1BIKeHHMS H IpeobpasoBaHys 0106w, BateTs npuéMamu
TIOCTpoeHus GUryp ¢ Hemomb3oBaHueM ABIKCHHH U peobpazoBanuii moxo6us, IPHMEHSTh



TIOTTYICHHBIC 3HAHUS U OBIT IOCTPOECHHH B CMEKHBIX IIPEAMETAX U B PEAIBHBIX CHTYaIHIX
OKPY’KaIOIIIero MUpa;

CTPOMTE QHUrypy, MOXOGHYIO NaHHOM, I0B30BATHCS CBOKCTBAMM 01061 171t 060CHOBaHUS
CBOMCTB (uryp;

NIPUMCHATE CBOHCTBA JABUIKCHUHN IS IIPOBEICHHS IPOCTEHIINX 0OOCHOBAHUH CBOMCTB ¢uryp.
B noBcenHeBHOM XU3HHU U IIPDH H3Y4YCHUH JPYTHX MPEIMETOB;

IIPUMCHST CBOHCTBA IBHXXEHHH M IPUMEHSTH [0106He IS IIOCTPOEHUH U BBIYHCIIEHHH
BekTopbl H KoopauHATHI Ha MI0CKOCTH

OnepupoBath NOHATHIME BEKTOp, CymMa, PasHOCTb BEKTOPOB, MPOU3BEICHHE BEKTOPA Ha
HHCIIO, YTOIl MEXKy BEKTOPaMH, CKaJPHOE NPOM3BE/IEHHE BEKTOPOB, KOOD/JIMHATEI Ha
IIJIOCKOCTH, KOOPIMHATEI BEKTOPA;

BBINOJTHATD NEHCTBHS HaJl BEKTOpaMH (CI0XKeHHe, BEYUTAHHE, YMHOXXEHHE Ha YHCIIO),
BEIMHCIIATE CKAIPHOE IPOM3BE/IEHHUE, OLIPE/IEIIATh B IPOCTEMIIHX CIIy4asX yroj Mexy
BEKTOpamH, BBIIIOJIHATE PA3/IOKEHHE BEKTOPA Ha COCTABJISIOLIHTE, IIPUMEHSTH MTOJIyYEHHBIE
3HaHUSA B PU3HKE, 101630BATHCS DOPMYIION BBHIYHCIICHHS PaCCTOSHUS MEXTY TOUYKAMH I10
M3BECTHBIM KOOPAMHATAM, HCIIO/Ib30BATh YpaBHEHHUs QUIyp [Jist peleHus 3aaay;

TPHMEHSATE BEKTOPBI M KOOPIMHATHI /ISl PEIICHAS T€OMETPHYECKHX 327124 HA BEIUHC/ICHHE JUIHH,
YTJIOB.

B noscetueBHOM sxu3nuM 1 npy H3yuenny JPYTHX IIPEJMETOB:

HCIOJIE30BATH TIOHATHS BEKTOPOB M KOOPAWHAT ISl PEIlEH S 33124 110 ¢usuke, reorpadun u
APYTUM y4eOHBIM IIpeMeTam

HCTOpHﬂ MaTeMaTHKH

XapakTepu30BaTh BKJIA]] BHIIAIOIIHNXCS MaTeMaTHKOB B PA3BUTHE MATEMATHKH M HHBIX HAYYHbIX
obnacreii;

TIOHUMATh POJIb MAaTEMaTHKH B pa3BUTHH Poccun

Metoael MaTeMaTukH

Hcnone3ys usydennsie Metopl, IPOBOHUTE NOKA3aTENIbCTBO, BEIIOIHSTE ONPOBEPIKEHHE,
BriGupars 3ydeHHBIE METOIBI M HX KOMOMHAIIMH /ISl pEIIEHHS MATEMATHIECKHX 3a/1ay;

HCIIOJIE30BaTh MAaTEMATUYECKUE 3HAHUS JJIA OITMCaHUs BaKOHOMepHOCTeﬁ B OKpY>Karomeu
JEHCTBUTEILHOCTH B IIPOU3BEAECHUAX HCKYCCTBaA,

IIPUMEHSITH HpOCTefIIHHe [IpOrpaMMHBIE CPEJICTBA U 3J'ICKTpOHHO-KOMMYHI/IKaIII/IOHHI:Ie CHUCTEMBI
IIpH pEIICHUHU MaTEeMaTHYECKUX 3axa4y.

BbinycKHHK M0Jy9HT BO3MOKHOCTH HaY4YHTbCs B 7-9 KiIaccax i yCIEIIHOro
IPOZIOJKEHUS 00pa3oBaHys HA YIITyOIEHHOM YpOBHE



3JleMeHTbI TE€OPHMH MHOXKECTB U MaTeMaTHYeCcKoMi JOIHKH

CBoboano ONCPUPOBATHEO MOHATHIMHU: MHOX€ECTBO, XapaKTepHCTHKH MHOXECTBa, 3JIEMEHT
MHOXECTBa, ITyCTOe, KOHEYHOE U GeCKOHeYHoe MHOKECTBO, II0IMHOXKECTBO, IPHHAUIE)KHOCTD,
BIIIIOYCHHE, PaBEHCTBO MHOKECTB, CIIOCOGE] 3a/laHAEe MHOXKECTBA;

3a1aBaTh MHOJ>KECTBA Pa3sHbIMU CHOCO6aMH;
IIPOBEPSATE BBHITOJIHEHHE XapaKTCPUCTHYECKOTO CBOMCTBa MHOXECTBA,

CBOOO/IHO orepupoBaTs TIOHATHSMM: BBICKa3bIBAHUE, HCTHHHOCTE 1 JIOXXHOCTB BBICKA3bIBAHHSI,
CIIOXXHBIE H IIPOCTHIE BBICKA3bIBAHUS], OTPULIAHHE BBICKA3bIBAHHH;, HCTHHHOCTH U JIO)KHOCTE
YTBEPXKACHHUS U €T0 OTPULIAHKS, ONCpalliy Hall BBICKA3BIBAHUAMY: H, UJH, He. Y CII0BHBIE
BBICKa3bIBAHHUS (MMILTHKALINH);

CTPOHTH BBICKAa3BIBAHHUSI C HCIIOIb30BAHHEM 3aKOHOB anreOphl BEICKa3BIBAHHI,
B nosceneBHoM xm3Hn n TIpH U3y49EHUH JPYTHX IIPEIMETOB:

CTPOUTH paccyxaeHus Ha OCHOBE€ HCIIOJIL30BAHUS ITIpaBUJI JIOTUKHU;

CBo6oano OIICPHPOBATE NOHSATHAMH: HATYpaTbHOE HHCII0, MHOXXECTBO HATYpPaIbHbIX qHcer,
LEI0€ YHCII0, MHOKECTBO IIEJIbIX HHCEI, OOBIKHOBEHHAs APOGH, fecsTHIHAS Apo6b, cMeImaHHoe
HHCJIO, PAallHOHAIBHOE YHCII0, MHOKECTBO PallMOHAIBHBIX YHCEIT, HPPALHOHATBHOE YHCIIO,
KOpCHB CTETIeHH N, AEHCTBUTEIBHOE HCJI0, MHOXECTBO A€HCTBUTEIBHbIX YHcell,
TCOMETpUYecKas HHTepIpeTaIHs HaTypabHBIX, LEIbIX, PAllHOHATBHEIX, NEHCTBUTEIBHBIX
qucel;

TIOHUMATB 1 OGBSCHSTE pasHHIy MEXIY NO3MLHOHHOMN U HEMO3UIHOHHO CHCTEMaMH 3aIUCH
YHCEL;

TIEPEBOLUTE YHCIIA U3 OHOM CHCTEMBI 3amHCH (ccTeMBI cuncenus) B IPYTYIO;

AOKa3bIBaTh U MCIIOJIb30BATE [IPH3HAaKK NE€TUMOCTH Ha 2, 4, 8, 5,3,6,9,10, 11 CYMMEI H
[IPOM3BEICHUSI YK CEIT TP BBIIOTHEHHH BBIYHMC/IEHHH U pellleHuH 3amay;

BBIIIOJIHATH OKpYTJIEHHE PalluOHAJIBHBIX U HppaluOHAJIBHBIX YHCEJT C 3aJJaHHOH TOYHOCTEIO;
CpaBHUBAThH HCFICTBHTGHBHBIC qHClIa pasHLEIMU CHOCO6aMI/I;

YIopssanoyuBaTth YHCJIa, 3allMCaHHbIC B BHIE O6I>IKHOB€HHOI>'I H OCCATUYHOU I[pOGI/I, qHucia,
3allMCaHHEIE C HCIIOIb30BaHHUEM apPI(I)MCTI/ILIeCKOI‘O KBaapaTHOro KOpHS, KOpHEH cTenenn




Haxoxutb HOJl u HOK umcen pazueiMu criocoGamu u HCIO0JIb30BATh UX [IPH PELICHHUH 3a/1ay;

BBITIOMTHATE BRIMHCIICHHS M IPE0GPa3oBaHHusl BEIPAKEHHH, CONCPIKAITMX IeHCTBATE TBHELE qHcIa,
B TOM 4YHCJI€ KOPHU HaTypaJbHbIX CTENEHEH.

B noBcesmeBnoM sxu3HY ¥ IpH H3yUeHHH APYTHX IPEAMETOB:

BBIIIOHATE H O0BACHATH PE3y/IbTAThl CPABHEHUS Pe3yJIbTaTOB BBIYMCIICHUH P PENICHUM
TIpaKTHYCCKUX 3a/1a4, B TOM YHCIIE NIPUOTHIKCHHBIX BBIMUCJICHHH, HCTIOIb3YsI Pa3HbIE CIIOCOOLI
CpaBHEHUI;

3aIlTUChIBATh, CPpaBHHUBATh, OKPYIJIATH YHCJIOBBIE JaHHbIE PCAUTBHBIX BEJIMYHH C HUCIIOJIL30BaHHEM
Pa3HBIX CHCTEM HU3MCpPCHUS,

COCTABJIATL M OLCHUBATE PA3HBIMH CIIOCOOAMHU YHCIIOBBIE BBIPAXKEHHST DU PeLIEHUH
TIPAaKTHYCCKUX 3a1a4 ¥ 3a/1a4 U3 APYTHX Y4eOHBIX PEIMETOB

ToxnecTsennsie npeo6pazosanus
CB0GOAHO OTEPHPOBATE MOHATHSMHU CTENEHH C LEILM 1 JIPOOHBIM [IOKA3aTeNeM;
BBITOTHATE IOKA3aTeNbCTBO CBOMCTB CTENEHH C LETBIME H APOOHBMHE II0Ka3aTeIsIMH;

OIIEPUPOBATH NOHSATUSIMH «OOHOYJIEHY, «MHOT'OYJICH», KMHOTOWIEH C OQHOM IIEPEMEHHON Y,
«MHOT'OYJICH C HECKOJIBbKUMHU NNEPEMEHHBIMU Y, KOS(I)(l)I/IIII/ICHTLI MHOI'OYJICHA, «CTaHgapTHas
3aIIMCh MHOTOYIEHAY, CTEIIEHb OJHOYJICHA U MHOT'OYJICHA,

CBOOOZHO BIIANIETh IIPHEMaMH PpeoGpPa30BaHMS LE/IbIX 1 IPOOHO-PAlHOHATBHBIX BBIPAXKEHHIL;

BBITIOJTHATE Pa3/I0’K€HHE MHOTOYWIEHOB HA MHOKUTE/TH Pa3HBIMHU CIIOCOOAMHU, ¢ HCIIOIB30BAHHEM
KOMOHMHAIHMH Pa3IHYHBIX IPHEMOB;

HCIIONMB30BaTh TeOpeMy Bueta u Teopemy, o6pathyo Teopeme Buera, 11 moncka kopHeit
KBaZpaTHOro TPEXWICHA U JUTS PElIeHHs 3a1a4, B TOM 9HCIe 3a1a4 ¢ napaMeTpaMH Ha OCHOBE
KBaZApaTHOro Tpéx4seHa;

BBITIOJTHATE JCJICHHE MHOTOYJICHA HA MHOTOYWIEH ¢ OCTaTKOM;
AOKa3pIBaTh CBOMCTBA KBaAPAaTHBIX KOpHEH ¥ KOpHEH CTEIeHH n;
BBIIIOJTHATE IIPe00pa3oBaHus BBIPKCHHM, COZepIKAIIUX KBaJpaTHBIE KOPHH, KOPHH CTEIIEHH N,
cB0OOIHO ONIEpUPOBATE MOHATUSIMHU «TOXIECTBOY, «TOXIECTBO HA MHOXECTBE,
«TOXIECTBEHHOE IIpeoOpa3oBaHmey;

,/ A &
BBITIOJIHATE PA3IMYHbIE IPe0Opa3oBaHuUs BBIDQXCHHM, COAEPIKAIINX Monynn.( . ) =%
B noBcenseBHOI KU3HY H IIPH U3YYCHUH IPYTHX NPEIMETOB:

BBIIIOJIHATH PEO0OPA30BaHUs U JICHCTBHS ¢ GYKBEHHBIMHU BBIPKEHUSIMH, YHUCIIOBBIE
KO3 DHUIHEHTHI KOTOPBIX 3aIHCAHBI B CTaHIapTHOM BHUJIE;



BBIONHATE NPE0OPa3oBaHus PALHOHATEHEIX BEIPAXKEHHI TIpH PEINICHHUH 3a/1a4 APYTUX yIeOHBIX
IIPEIMETOB;

BBIIIOJHATE TPOBEPKY NPABAONOR0OUS GH3UYECKHX B XUMHYECKIX bopmy Ha ocHOBe
CPaBHEHHUS pa3sMEPHOCTEN M BAICHTHOCTEH

YpaBuenus u HepaBencrsa

CB060aHO OIepUpPOBATH MOHATHAMH: YPaBHCHHE, HEPABEHCTBO, PABHOCHIIBHEIE YPABHEHHS U
HCPABCHCTBA, YPaBHEHUE, SBIISIOMIEECS CIIEICTBHEM IPYToro YPaBHEHHS, YpaBHEHHS,
PABHOCHJIbHEIC Ha MHOKECTBE, PABHOCHIIBHEIE IIPE06pa30BaHHs YPaBHECHUI;

PCIIATh pasHBIC BU/b! YPAaBHCHHH M HEDABEHCTB M MX CHCTEM, B TOM HCITe HEKOTOpBIE
YPaBHEHHUS 3 1 4 cTeneHel, Apo6HO-paHOHATbHbIE 1 HPPaLUOHAJILHEIE;

3HaTh TeopeMy BueTa 1115t ypaBHEeHHI cTeneny Bhmme BTOPOW;

TIOHAMATE CMBICII TEOPEM O PABHOCHIIBHBIX M HEPABHOCHIIbHBIX Ipe0Opa3oBaHUAX YpaBHEHHH U
YMETh UX JI0Ka3hIBaTh,

BJIQJIETh pa3HbIMU METOJaMU PCILICHUS YpaBHEHUH, HCPAaBCHCTB U UX CUCTEM, YMETH BI:I6I/IpaTI>
METOX peIIeHUs] U 0OOCHOBELIBATE CBOH BbI60p;

HCIIOJIB30BaTh METO]T HHTCPBAJIOB IJI peieHus HEPaBC€HCTB, B TOM YHCJIE I[pO6HO-
PallMOHATIBHBIX U BKITFOYAKOINUX B cebs HppanuOHAJIEHEIE BBIPpAXCHUS

PeIIath anredpanyeckue ypaBHEHHS M HEPABEHCTBA H UX CHCTEMb] C ImapaMeTpamu
anre0panyecKuM u rpaduyecKkum METOJIaMu;

BJIaI€Tb pa3HbIMUA METOJaMH OOKa3aTesbCTBa HEPABCHCTB,
PCILIaTh YpaBHEHHUS B I[E€JIBIX qHUCIax,

n306pax<aTb MHOXECTBA Ha IIJIOCKOCTH, 3a/1aBaeMbIe YPaBHECHUSIMHA, HEPaBCHCTBAMHU U UX
CHUCTEMaMH.

B noBcemeBHOM jKuU3HM U NpH H3yUeHHH APYTHX IPEAMETOB:

COCTAaBJIATD U PEIIATh YPABHEHHS, HEPABEHCTBA, HX CHCTEMEI TIpH PELICHHH 3a1a4 APYTHX
Y4€OHBIX IPEIMETOB;

BBITIO/HATE OLEHKY NMPABAONOA00US Pe3yIIbTaTOB, IOTyYaeMBIX IPH PEIICHUH Pa3IHn9HBIX
YPABHEHUH, HEPABEHCTB U HX CHCTEM TIPH peLIeHHH 3a1ay APYTUX Y4eOHBIX IPEIMETOB

COCTABIIATL H PCIIATh YPABHCHHS M HEPABEHCTBA C MapaMeTpamMu TIpY PEIICHHH 3aa4 APYTHX
Y4€OHBIX IIPEIMETOB;

COCTABJIATE ypaBHEHHE, HEPABEHCTBO MIIH UX CHCTEMY, OIUCHIBAIOLIHE PEATBHYIO CHTYAIIHIO
W IPHKTIaNHYIO 3a1a4y, HHTEPIPETHPOBATE TOJTyYeHHBIE pEe3yIbTaThI

OyHKIMH



OyHKIuH

CBOGOHO OMEpPHPOBATE MOHSTHSIMH: 3aBUCHMOCTD, (YHKIHOHATEHAS 3aBHCHMOCTb, 3aBHCHMAas
H He3aBHCHMasl IIEPEMEHHBIC, GYHKLHUS, CTIOCOOE! 3ananus GyHKIMH, apIYMEHT ¥ 3HAYCHHE
(ynKImE, 067aCTh ONIPEIEIEHNs 1 MHOXECTBO 3HAYCHHUS byskmun, HyH QyHKIHY,
IIPOMEXYTKH 3HAKOTIIOCTOSIHCTBA, MOHOTOHHOCTD (DYHKIIMH, HAUOOJIBIIIEE ¥ HAUMEHBIIIEe
3HA4EHHs], YETHOCTH/HEUETHOCTD DYHKIIUH, IEPHOTUIHOCTD (DYHKIIHH, rpaduk GpyHKIMH,
BEPTUKAIbHAA, TOPU3OHTAIbHAS, HAKIIOHHAS aCHMIITOTHI; 'pad UK 3aBUCHMOCTH, HE ABJISIOMEHCS
dynximei,

CTPOUTH rpaduKy GYHKIMHN: TUHEHHOM, KBaJpaTHYHOH, APOOHO-TMHEHHOM, CTeNeHHOM IpH

Pa3HBIX 3HAYCHUSIX ITOKaA3aTe/Is CTCIICHH, V= le N

HCIIONB30BaTh MpeobpasoBanmus rpaduka dymxrmn ¥ =/ (x) JUISL TIOCTPOEHHS TPaUKOB
dymat V= af (kx+b)+c :
aHAIM3MPOBATH CBOHCTBA QYHKIWMH M BUI rpadyiKa B 3aBUCHMOCTH OT IIaPAMETPOB;

CBOOOZHO ONIEPUPOBATE IIOHSTHSAMH: 10CIIEI0BATEBHOCT, OTpaHMYEHHAs I10CJIEeI0BATEIHbHOCTD,
MOHOTOHHO BO3pacTaromas (yOrBaromas) mocie10BaTeIbHOCTh, PEIEN I0CIeA0BATELHOCTH,
apudMeTHIeCKast IIPOrPeccrs, FeOMeTPHYECKAs IIPOTPECCHS, XapaKTEPUCTHYECKOE CBOMCTBO
apH(MEeTHYIECKOH (reOMETPHYECKOH) MPOrpecCH;

HCIIOJIB30BATh METO MAaTEMATHYECKOKN WHIOYKIIUY IS BBIBOJIA (bOpMyJI, JHOKa3aTebCTBa
PaBCHCTB XU HCPABECHCTB, PCIICHUA 3a/1a4 Ha NEIUMOCTD,

HCCJIE/I0BATD ITOCIIE/I0BATEIbHOCTH, 3alaHHbIE PEKYPPEHTHO;
pemaTh KOMOMHHPOBAHHBIE 33/[a49H HA APH(YMETHYECKYIO H T€OMETPHUYECKYIO IIPOTPECCHH.
B noBceiHEBHOM JKU3HHU U NP H3YYeHHH IPYTHX [IPEAMETOB:

KOHCTPYHPOBATh M HCCIEN0BATE (YHKIHMH, COOTBETCTBYIOLIHE PEATHHBIM IIPOLIECCaM
ABJICHHAM, HHTEPIPETUPOBATH TOJTYYCHHBIE PE3YIBTATHI B COOTBETCTBUH CO CIEHHBUKOMN
HCCIIEYEMOTO0 IIPOIIECCa HIIH SBICHUS,

HCIIOJIB30BaTh I'pa(bI/IKI/I 3aBUCUMOCTEH 11 HCCJICNOBAHUS PEATBHBIX IIPOLIECCOB U HBJ’ICHHﬁ;

KOHCTPYHPOBATh M MCCIIEI0BATh (YHKLMHU NPY PEIICHHH 33124 APYTUX y4eGHBIX PEIMETOB,
MHTEPIPETHPOBATD MOJTyICHHbIE PE3YJIBTAThI B COOTBETCTBHH CO CHIENU(BUKOH ydeGHOro
npeaMeTa

CrarucTuka u TeopHsl BEPOATHOCTEH mocJie 3aaay4

CB0oGOaHO ONIEPUPOBATH MOHATHSMH: CTONGYATEIE H KPYTOBBIE IHarpaMMel, TaOJIUIBI JaHHBIX,
cpenHee apupmeTHYECcKOe, MeIuana, HanboIblee i HaUMEHbIIee 3HAYCHHS BBIOOPKH, pa3Max
BBIOOPKH, IMCTIEPCHS M CTAHAAPTHOE OTKJIOHEHHE, CIIydaiHas HU3MEHYUBOCTE;

BBIOHpaTh Hanbosee yIO0OHBIH CI0co6 IpeaCcTaBICHUS MH(pOpPMaIKH, aJeKBaTHEIN €& CBOWCTBAM
Y LIeJISIM aHaJIH3a;



BBIYUCIISATH YUCIIOBBIE XapaKTEPUCTHKU BEIOOPKH;

¢BOOOIHO OIICPHUPOBATE ITOHATUAMHU Q)aKTOpI/IaJ'I yucia, n€peCTaHOBKH, COUYCTAaHUS U
pasMeIICHus, TPCYTOJIBHUK Hacxansx;

CBOOOIHO OIIEpUPOBATH MOHATUSAMU: CITy4aiHbIN OIIBIT, CTyYaiHbINA BHIOOD, HCIILITAHHUE,
SJIEMEHTApHOE CIy4aiHOoe COOBITHE (MCXO0NT), KIACCHUECKOe ONpeae/IeHHE BEPOSATHOCTH
CITy9aifHOrO COOBITHS, ONEpalluy HaJl CTyJYaifHEIMH COOBITHSIMH, OCHOBHbIE KOMOMHATOPHEIE

bopmy eI,

CBOOOIHO ONEPUPOBATH MOHITHAMH: CIy4YaiHbIN OIBIT, CIyYalHBIH BEIOOD, HCIIBITAHHE,
3JIEMEHTapHOE CIIy4aHOe COOBITHE (MCXOM), KITaCCHUECKOe ONPEIe/ICHHE BEPOSTHOCTH
CITly4aiiHOrO COOBITHS, ONIEpAlMH HaJl CIIy4allHBIMU COOBITHSIMHE, OCHOBHbBIE KOMOMHATOPHEIE

bopMyIBI;

3HATh IPUMEPBI CIIYYaHHBIX BEIMUHH, U BEIYUCIATD HX CTATHCTHYECKHE XapaKTEPHCTHKY;
HCII0JIB30BaTh POPMYJIbl KOMOUHATOPUKH IIPH PEIICHHH KOMOHHATOPHBIX 3a/1a4;

peliaTh 3a7a4y Ha BIYMCICHHE BEPOATHOCTU B TOM YHCJIE C UCIIOJIB30BAHUEM HOPMYJL.

B noBcenHeBHO XU3HU U IIPH U3YYEHHH JPYTUX IIPEIMETOB:

IIpEACTABIISATH I/IH(l)OpMaIII/IIO O peaJIbHBIX ITPOIECCaX U SIBJICHUIX CHOCO6OM, AJICKBATHEIM €€
CBOWCTBaM H I1€JIH HCCIICIOBAHUS,

aHAJTM3MPOBATH ¥ CPABHUBATH CTATHCTHYECKHE XapaKTEPUCTUKU BBIOOPOK, TOTyUYE€HHBIX B
MIPOIIECCe PELICHHUS IIPUKIIAHOM 3a1a4i, U3YyYECHUS PEalIbHOTO SIBJIEHUS, PEIICHUS 3a/1a4d U3
JIpyTHX Y4eOHBIX IIPEIMETOB;

OLIEHMBATh BEPOSTHOCT PEAIbHBIX COOBITHI U SBJIIEHHUH B Pa3IMUHBIX CUTYAIUSAX
TexcToBbBIE 3a7a4H

Pemats IIPOCTBIE U CJIOXKHBIC 3aJla4i, a4 TAKXKE 3a1a4u MOBBILIEHHOU TPYAHOCTHU U BBIOCIATH UX
MaTeMaTU4YCCKYKO OCHOBY,

pacno3HaBaTh pa3sHbIC BUABI U THUITBI 3aJ1a4,

HUCIIOJIBE30BATh PAa3HBIC KPATKUEC 3aIIUCH KaK MOJICIM TCKCTOB CJIOXXHBIX 3a1a4 4 3a1ay4
MOBBIIICHHON CII0XKHOCTH IS INOCTPOCHUA IMOUCKOBOU CXEMBI U peuIeHu 3a4a4, BLI6HpaTI:
ONITUMAJIBHYIO JJIs paCCManHBaCMOﬁ B 3a1a4€ CUTyalliuld MOZCIIb TCKCTA 3aJa4H,

pas3iindaTh MOACIIb TCKCTA U MOJCIIb PCIICHUS 3aJa4i, KOHCTPYHUPOBATh K OIHOM MOJeNHn
PCHICHHUS CIIOXKHBIX 3ada4 pa3sHbIC MOJICTIM TCKCTA 3aa4H,

3HATh U NIPUMEHATH TPH criocoba Mmoucka pemenus 3aaay (0T TpeOoBaHMS K YCIOBHIO H OT
YCJI0BHS K TpeOOBaHUIO, KOMOMHUPOBAHHBIH );

MOZCIHPOBATL PACCYXXACHUS ITPU ITOUCKE PCIICHHUA 3a1ayd ¢ IIOMOIIBIO rpa(b-cxeMm;

BBIZICJIATH 3TAIIbl PEHICHUA 3a1a4i U COACPIKAHUEC KAXXI0T0 dTarla,



YMEThH BI:I6I/IpaTL OIITUMAJIBHBIA METOJ pCIICHUA 3a1a9H U 0CO3HaBaTb BI>160p METOJ4,
paccMaTpuBaTh pa3jIMIHBIC METO/Ibl, HAXOAUTh pa3HbIC PEIICHUS 3a1a4H, €CJIX BO3MOXHO,

AHAJTU3UPOBATh 3aTPYAHCHUS ITIPU peIICHUH 3a1a4;

BBITOJTHATH Pa3IMYHbIE IPeoOpas0BaHus MPEUIOKCHHON 3a/1a4H, KOHCTPYHPOBAaTh HOBBIC
3a7a9d W3 JAHHOH, B TOM 4HcJIe OOpaTHEIE,

MHTEPIPETHPOBATH BBIUUCIUTEIBHBIC PE3YIbTATH B 3a1a4e, HCCIIEI0BATD [OMYICHHOC PEIICHHC
3a/1a4u;

M3MEHSTD YCIOBHE 3a1a4 (KOJTMYECTBEHHBIC MM KaUeCTBEHHBIC JAHHBIC), HCCIIE0BATD
U3MEHEHHOE Pe0Opa3oBaHHOE,

aHaJIM3UpPOBATH BCEBO3MOXKHBIC CHUTyallM¥ B3aUMHOI'O PpacIoIoKEHUs IBYX 00BEKTOB U
H3MEHEHHE UX XapaKTCPUCTUK IIPA COBMCCTHOM JOBHIKCHHUHU (CKOpOCTb, BpEMs, paCCTOHHI/Ie).HpI/I
PCIICHHEC 3a1a49 Ha IOBUXXCHHUC OBYX 00BEKTOB KaK B OJHOM, TaK U B IIPOTHUBOIIOJIOKHBIX
HanpapJICHUAX, KOHCTPYHPOBATh HOBBIC CUTYyalluy Ha OCHOBC N3MCHCHHA }’CJ'IOBI/Iﬁ 3a1a44 Ipu
JOBUXXCHHUH I10 PEKE;

HCClIe0BATh BCEBO3MOIKHBIE CUTYAIlHMH MIPU PCIICHUH 3a1a9 Ha JABHUIKCHHE IO PEKE,
paccMaTpuBaTh pasHbIC CHCTEMBI OTCUYETA,

pemiath pa3sHO0Opa3HbIe 3a/1a4i «Ha YaCTHY,

pemarh ¥ 0G0CHOBBIBATh CBOE PeIleHue 3a1a4 (BBIIETATh MATEMATHICCKYI0 OCHOBY) Ha
HAXOJC/ICHHE YACTH UHCIIA ¥ YACIIA [0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMbICIA APOOH;

OGBSCHSTh MICHTHIHOCTD 384 PA3HBIX THIIOB, CB3BIBAIOIIAX TPH BETMUMHBI (Ha paboTy, Ha
IOKYIIKH, Ha JBHKEHHE). BBLICIATH 3TH BETMYUHBI X OTHOIICHUS MEXK/y HIUMH, IPUMEHATE MX
TIpM PELICHAH 3a/1a4, KOHCTPYMPOBATH COOCTBEHHBIC 3a11a4 yKa3aHHBIX THIIOB;

BJIaJI€Th OCHOBHBIMHY METOJIaMU PEIICHUS 3a71a4 Ha CMECH, CIlJIaBbI, KOHIICHTpAIlUH,
HCIIOJIB30BATh UX B HOBBIX CUTYAIUAX 110 OTHOIICHHIO K A3YYEHHBIM B IIpOLIECCE 06y‘ICHH}I;

pelmarh 3a/[a4u Ha IIPOLEHTHI, B TOM YHCJIe, CIOXKHBIE IPOLECHTHI ¢ 000CHOBaHUEM, UCTIONIB3YS
pasHbIe CIIOCO0BI;

pelIaTh JIOTHYECKHUE 3a/[a4i PasHbIMU crioco6aMu, B TOM 49HCIIE, C IByMsl OJIOKaM# U C TPEMs
6JI0KaMH¥ JJaHHBIX C IIOMOIILIO TabIIuII;

pemars 3a1a4 110 KOM6I/IH3.T0pI/IKe " TEOpUHU BepOSITHOCTCfI Ha OCHOBE HCIIOJIb30BAHUA
U3Y4YCHHBIX METO/IOB 1 000CHOBBIBATH peUIeHNUE;

peaTe HECIO0XKHBIC 3aJa4M 110 MaTeEMAaTHYECKOM CTaTUCTHKE,

OBJIAIETh OCHOBHBIMH METONAMH PEIIEHHs CIOXKETHBIX 3a/1ay: apu(METHIECKHH,
areGpamuecKHii, epeGop BapHAHTOB, TEOMETPHHIECKHUIT, rpadUIeCKUH, IPUMEHATD X B HOBBIX
110 CPABHEHHIO C U3yYEHHBIMH CHTYalUsX.

B nmoBceIHEBHOU XKU3HU U Ipu U3YUYEHUHU APYTHUX NpeaMETOB!



KOHCTPYHMPOBATh HOBBIC IUIS JaHHOM 3a/1a4M 3aJaYHbIe CUTYAIlH C YIETOM PEeaTbHbBIX
XapaKTepHCTHUK, B YACTHOCTH, IIPU PELICHUH 3314 Ha KOHIEHTPALMH, YIUTHIBATh IFIOTHOCTh
BEIECTBA; PEIIaTh U KOHCTPYUPOBATH 3aJa4l HAa OCHOBE PaCCMOTPEHHS PEAIbHBIX CHTYaIlHi, B
KOTOPBIX HEe TpeOyeTcsl TOYHBIH BEIYUCITUTEIbHBIA PEe3yIbTaT;

pelIaTte 3aa4y Ha JIBHIKEHHUE 110 PEKe, pacCMaTpHBasl pa3Hble CUCTEMBI OTCUETA;
KOHCTPYHMPOBATh 3ala4Hble CUTYAINH, IPUOIMKEHHBIE K pealbHOMN A CTBUTENIBHOCTH
I'eomerpryeckune Gpurypsi

CrobomgHo OIICPHUPOBATL TCOMETPHUYCCKUMHU MMOHATUAMHU IIPUA PCIICHUH 3a1a4 U IPOBCACHUN
MaTeMaTHYCCKUX paCCY)KﬂeHHfI;

CaMOCTOSITEIHHO (OPMYIMPOBATE ONPEIETICHUS TEOMETPUIECKUX QUTYD, BBLIBHUTATh THITOTE3HI
0 HOBBIX CBOMCTBAx U IPU3HAKAX FEOMETPHUECKHUX GUIYp U 0OOCHOBBIBATh UJIH ONPOBEPraTh
uX, 0000I1aTh WM KOHKPETU3UPOBATh Pe3y/IbTAaThl HAa HOBBIE KJIACCHI (PUTyp, TPOBOIUTH B
HECJIOKHBIX CIydasX KJIacCHPUKauio GUryp mo pa3IuyHbEIM OCHOBAHUSIM;

HCCIIE0BATh YEPTEXKHU, BKIIOYAs KOMOUHALUH QUTYD, U3BJIEKATh, UHTEPIIPETUPOBATD U
npeoOpa3oBbIBaTh HHOPMAIIHIO, TPEACTABICHHYIO Ha YepTexKax;

peraTh 3a/1a4i TeOMETPUIECKOTO COJIEPIKAHMS, B TOM YHCIIE B CUTYAIUAX, KOT/1a aJITOPUTM
pEIIeHNS HE CIEAYET SBHO U3 YCIOBHS, BHITIOTHATE HEOOXOIUMBIC AJIs PELICHUS 3a1a4n
JOTIOJTHUTENIbHBIE TIOCTPOCHHUS, HCCIIE0BATh BO3ZMOXHOCTh IPUMEHEHUS TEOpeM B HOpMyIT IS
peleHus 3a1a4;

(bopMyTHpPOBATh U I0KA3bIBATH T€OMETPUUECKUE YTBEPIKIACHHUS.
B noBce1HEeBHOM JXU3HU U [IPU U3YYEHUH JIPYTUX [IPEIMETOB!

COCTaBJISITh C MCIIOJIb30BAHHEM CBOUCTB FeOMETPHUECKHX (GUTYyp MaTeMaTUYeCKHe MOIETH IS
pelIeHUs 3a1a4 IPAaKTUYECKOI0 XapaKTepa 1 3a/1a4d U3 CMEXHBIX JUCIUIUIMH, UCCIIE10BaTh
IOJIy4EHHBIE MOJIENIM U UHTEPIIPETUPOBATE PE3yJIbTaT

OTHomeHus
BraneTs mOHATHEM OTHOIIEHMS KaK METAPeIMETHBIM;

cBOOOHO OIIEPHPOBATH MOHATHSIMHU: PABEHCTBO QUTYp, paBHBIE (DUTYpPBI, PABEHCTBO
TPEYTOJIbHUKOB, ITAPALIETBHOCTD IPSIMBIX, IEPIEHIUKYIIPHOCTD IPSIMBIX, YTJIBI MEXKIY
HPSMBIMH, TIEPIESHIUKYJISIP, HAKIIOHHAS, IPOEKIHsL, 1000ue Guryp, nogodHsle GUrypsl,
107100HbIEe TPEYTOJIbHHUKH;

HCIIOJIb30BaTh CBOMCTBA IT000US U paBeHCTBA (GUTYD IPH PELIEHUH 3a1ad.
B noBcenHeBHOH KU3HU U NTPU U3YYEHHUHU APYTUX IPEIMETOB:

HCIIOE30BaTh OTHOIICHHS /IS TOCTPOCHUSI M UCCICI0BAaHUSA MATEMAaTHUECKHX MOIECIICH
00BEKTOB pealbHOM JKU3HU



H3mepeHus U BbIYHCICHHS

CBOGO/IHO ONEPHPOBATH MOHATHSAME JUTHHA, TLIOMAb, 006EM, BEMUIMHa yIila Kak BETMIHHAMH,
JCTIOJIB30BATh PABHOBEJIMKOCTD H PABHOCOCTABICHHOCTD NIPU PEICHUH 3a/1at Ha BbITHCIICHHC,
CaMOCTOSTETBHO MOMYYaTh H HCIOMB30BaTh (GOPMYIBI [T BEIYUCICHUH IIOMANEH 1 00BEMOB
duryp, cBo6GOIHO OIEPHPOBATH IMPOKAM HAOOPOM dopMyI1 Ha BEIYMCIIEHHE [IPU PEIICHUH
CJIOXKHBIX 3a71a4, B TOM YHC/IE U 33/1a4 Ha BBIYHCIICHHE B KOMOMHAIMAX OKPYIKHOCTH 1
TpEeyroIbHHKA, OKPYKHOCTH M YETHIPEXYTOJIbHIKA, 4 TAK)KE C IPUMCHCHHEM TPUT OHOMETPHH,

CaMOCTOSITEEHO (POPMYIHPOBATh THIIOTE3BI M IIPOBEPATH KX JOCTOBEPHOCTD.
B noBceIHEBHOM XU3HK U TP U3YYECHHH APYTUX IPEIMETOB!

¢BOOOIHO ONEPUPOBATH (HOPMYTIaMH TIPU PEIICHUH 3a/1a4 B IPYTHX y4eOHBIX TPeIMeTax U MpH
TIPOBEICHMH HEOOXOIMMBIX BBIMMCIICHUA B pealbHOM XKU3HH

I'eomeTpuYecKHe MOCTPOCHHS

OreprpoBaTh MOHATHEM Ha00pa 3IEMEHTOB, ONPE/IETISIONIAX FeOMETPUHIECKYTO ¢burypy,
BJIA/IETh HAGOPOM METOJI0B [IOCTPOEHHH IIUPKY/IEM H THHEHKOH;

IIPOBOJIMTH AHAIIU3 U PEATM30BBIBATH ITAIlBI PEIICHHUS 3a/(a4 Ha IOCTPOCHHUE.

B noBceIHEBHOM KU3HH U NIPU U3YUEHHH JIPYTUX NPEIMETOB!

BBIITOJIHATH IIOCTPOSHUSI HA MECTHOCTH;

OLICHHUBATH pa3Mepbl peabHbIX 00BEKTOB OKPYKAIOLIETO MUPa

IIpeoOpa3zoBaHus

OneprpoBath JIBMKEHUSIMHA 1 IPE0OPasOBaHMSIMU KaK METAIIPEIMETHRIMU TOHATHIMH,

OIIEpUpPOBATh IOHATUEM JIBIIKECHHUS U npeoOpa3zoBaHus MON00Ms U1 o6ocHOBaHUM, CBOOOIHO
BJIa/IeTh TIPHEMAMH [OCTPOEHHUS (PUIyp € IOMOIIBIO JBWKEHHH U TpeoOpa3oBaHus moaobus, a
TaKoKe KOMOMHAITMSAMHE JBHKEHUH, TBIKEHMHN 1 IIpeoOpa3oBaHui;

ACIIOTB30BATH CBOMCTBA JBIKEHHIT 1 peo6pa3oBaHmil Jls POBEICHAs 000CHOBAHHS 1
JI0Ka3aTe/IbCTBA YTBEPIKIEHUI B TEOMETPHH | JIPYTUX Y4EOHBIX NPEMETax;

[IOJTb30BATHCS CBOMCTBAMH JIBMKEHHMH ¥ TpeoOpa30BaHui IPH PEHICHUH 3a/ad.

B moBceiHEBHOM KM3HH U NIPH U3YUCHHUH APYTHX MPEIMETOB:

TIPHMEHSTH CBOMCTBA JIBUKECHUN ¥ IPUMEHSTH no00ue [ MOCTPOSHHI U BBIYMCIICHAH
BekTopbl H KOOPAUMHATHI HA VIOCKOCTH

CBoboaHO OnepupoBaTh MOHATHAMH BEKTOp, CyMMa, pasHOCTb BEKTOPOB, IIPOU3BEACHUC
BEKTOpa Ha YUCJIO, CKAIIPHOC IIPOU3BEICHUE BEKTOPOB, KOOpAXWHATHI Ha IIJIOCKOCTH,
KOOpAWHATBI BEKTOPA;



BiageTs BEKTOPHBIM H KOOPJAHHATHBIM METOI0M Ha IJIOCKOCTH IJIA peIICHUA 3a/1a4 Ha
BBIYUCJIICHUE 1 O0Ka3aTeJIbCTBA,

BEITIOJIHSATE C IOMOIIBIO BEKTOPOB ¥ KOOpANHAT JI0Ka3aTeIbCTBO M3BECTHRIX EMY
reoMeTpUIecKuX (hakToB (CBOHCTBA CPEIHIX JIVHHAM, TEOPEM O 3aMevaTeIbHBIX TOUKaX ’ T.OL.) B
[I0Ty4aTh HOBBIE CBOMCTBA M3BECTHBIX uryp;

HCIIONB30BATh YPaBHEHHUs GUryp JUIs pelIeHus 3a/ad U CaMOCTOSITEILHO COCTABIIATh YPAaBHCHUA
OT/ENBHBIX TIOCKUX QHIYP.

B HOBCGHHCBHOﬁ JKA3HU U IIPH U3YICHUNA JpYyrux IpeaIMETOB!

HCIIONE30BATh TIOHSTHS BEKTOPOB M KOOPIMHAT JUL PeIICHIA 3aja4 110 (usHKe, reorpadun 1
IpyrEM yueOHBIM MpeaIMeTaM

HcTopusi MAaTEeMATHKH

[ToruMaTh MaTeMaTUKYy KakK CTpOTO OPI‘aHI/ISOBaHH}’IO CUCTEMY HAY4HbIX 3HAHWUH, B 4aCTHOCTH
BJIAACTH I'IpeIICTaBJ'IeHI/IﬂMI/I 00 akcuOMaTH4ICCKOM IIOCTPOCHHUH reoMeTpuu 1 MIepBUIHBIMHU
Hpe)lCTaBJIeHI/IS{MI/I 0 HEEBKJIMNIOBBIX reoOMeTpHusX,

paCCManHBaTb MaTeMaTuKy B KOHTEKCTE UCTOPHUH pa3BUTHA [UBHJIN3AHHU U HUCTOPHUH pa3BUTHA
HaYyKH, IIOHUMATH POJIb MaTeMaTUKHA B pa3BUTHH Poccuu

MeToabl MAaTEeMaTHKH

Bragets 3HaHUSIMHU O pa3IuvIHbIX MeToaax 00OCHOBAHHUS U OHpOBep)KeHI/ISI MaTeMaTH4YCCKUX
}’TBep)KlleHHﬁ U CaMOCTOSITEIILHO IPUMEHSATH HXx;

BJIaJETh HaBbIKaMH aHanu3a yCJIOBHA 3ama4yd ¥ OIPEACIICHHS HOAXOOAIINAX I pemeHusd 3aga4d
U3y4CHHBIX METOJI0B MJIA UX KOMOMHAIUH;

xapaKTepmoBaTL HpOI’ISBCIICHI/ISI HUCKYyCCTBa C y‘léTOM MaTeMaTU4YECKuX SaKOHOMCpHOCTCﬁ B
IpUpoac, HUCIIOJIb30BaTh MaTeMaTH4YeCKUe 3aKOHOMEPHOCTH B CaMOCTOSITEJIBHOM TBOPYECTBE.

1.2.5.8. UudopmaTHKa
Beenenne. Mudopmanus 1 HHGOPMANHOHHDIE MPOIECChI
BbInyCKHUK HAY4HTCS:

pa3uyarh cojIepKaHne OCHOBHBIX [OHSTHH IpeaMeTa: HHpopMaTHKa, HHGpOPMALIHSL,
HHGOPMAIHOHHBIA IPOLECC, uHpOpMaIMOHHAsE CUCTEMA, uH(OpMAaHOHHAs MO U JID;

pa3MyuaTh BHIbI HHGOPMAIKH 110 crioco6am eé BOCIIPUSATHS YeIOBEKOM U 110 crioco0am e€
Tpe/ICTABIIEHNs HA MaTePHATbHBIX HOCUTEILIX,

pacKpbIBaTh 00IIHE 3aKOHOMEPHOCTH nmpoTekaHus HHPOPMAIMOHHBIX IIPOIECCOB B CUCTEMAX
pa3IUUHOM IPUPOIBL;



