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1. IMosicHUTEIbHAS 3AIMUCKA

Pabouas mnporpamma yueOHOTO mpeamera — «MaremaThka» COCTaBJI€HAa Ha OCHOBE
IUTAHUPYEMBIX pe3yabTaToB 0cBoeHUss OCHOBHOM 00pa30BaTENbHON MPOTrPaMMbl OCHOBHOTO OOIIEro
oOpa3oBanusi MyHHMIMIAIBHOTO OOPKETHOTO 0011e00pa3oBaTeabHOT0 yupexaeHus «OCHOBHas
obmieoOpazoBarenpHas mkosa Ne 21» ¢ ydgerom mpumeproit OOIT OO0 (DexpepaiibHoe ydeOHO-
METOIMYECKOE 00BEMHCHHE 10 001eMy 00pazoBanuto mpotokolt ot 08.04.2015r. Ne 1/15).

MaremaTrueckoe 0Opa3oBaHHE WIPaeT BAXHYIO pOJb, KaK B MNPAKTUYECKOH, TaKk U B
IYXOBHOM XH3HH oOmiectBa. [IpakThueckass CTOpoHa MaTEeMAaTH4YECKOTO OOpa3oBaHMs CBs3aHA C
(dhopMHpPOBaHHEM CIIOCOOOB JECSITEILHOCTH, JYXOBHAS — C MHTCIUICKTYaIbHBIM Pa3BUTHEM YEJIOBEKa,
(dhopMHpOBaHHEM XapaKTepa U 00IIEH KyIbTYpHI.

HpaKTI/I‘-ICCKaﬂ ITIOJIE3HOCTh MaTEMaTHUKU O6yc.HOBJIeHa TEM, 4YTO €€ INPCIAMCTOM ABJIAIOTCA
(GyHIlaMeHTaJIbHbIE CTPYKTYPbl PEaJbHOTO MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJWYECTBEHHBIE
OTHOIICHUA — OT HpOCTeﬁIHHX, yCBaMBAa€MbIX B HCIOCPECACTBCHHOM OIIBITC, A0 JOCTATOYHO
CJIOKHBIX, HCO6XOHI/IMBIX I PpasBUTHUA HAYYHBIX M TCXHOJIOTMYCCKHX HI[CfI. bes KOHKPCTHBIX
MaTeMaTUYeCKnX 3HaHWH 3aTpyAHCHO IIOHMMAHHUEC IIPUHIIMIIOB YCTpOﬁCTBa N HCIIOJIB30BaHUs
COBPEMEHHOM  TEXHUKH, BOCHPHUITHE M  HMHTEpHpeTalus  pa3HOOOpasHOW  COLMAIbHOM,
SKOHOMUYECKOH, MOTUTHYECKON uH(opMmalnuu, Manodh(EeKTUBHA TOBCEAHEBHAS IPAKTHUYECKas
ACATCIBHOCTD. Ka>1<)10My YCJIOBCKY B CBOEH KU3HH MPUXOAUTCA BBIIIOJHATHL JOCTATOYHO CJIOKHBIC
PacyCThbl, HAXOJUTh B CIIpaBOYHHKAX HYKHBIC d)OpMy.]'H)I " IMIPUMCHATH HUX, BJIAJCTh NPAKTUYCCKUMHU
MprUeMaMHl T€OMETPUUYECKUX U3MEPEHUI U MOCTPOEHUM, YMTaTh MH(POPMAIMIO, MPEICTABICHHYIO B
BUJly TaOmuL, AWarpaMM, rpaduKoB, NOHHMMAaTh BEPOSTHOCTHBIM XapakTep CiIydyallHBIX COOBITHH,
COCTABJIATH HECTIOKHBIE aAJITOPUTMBI H JIP.

JI1s1 )KM3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBIIsIETCS (POpMUPOBAHNE MATEMAaTHYECKOTO
CTHJISl MBIIIJICHUS, TPOSBISIONIETOCS B ONpEACICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce
MaTEeMaTUYeCKON JEATENILHOCTH B apCeHal MpPUEMOB M METOJOB YEJOBEYECKOTO MBINUICHUS
€CTECTBEHHBIM 00pa30M BKITIOYAIOTCS MHAYKIHMS U ACAYKIWs, 0000IICHNEe U KOHKPETH3AIHS, aHAIN3
W CHHTE3, KiIacCHpUKalMs ¢ CHUCTeMaTh3auus, aOcTparupoBaHue W aHaIOrus. OOBEKTHI
MaTEeMaTUYEeCKUX YMO3AKIIOUEHHH W TpaBWIa WX KOHCTPYHPOBAHHS BCKPHIBAIOT MEXaHH3M
JIOTUYECKUX TMOCTPOCHUH, BBIPa0ATHIBAIOT YMEHHUs (HOPMYIHpOBaTh, 0OOCHOBBIBATH U JOKA3bIBATh
CYKIICHHs, TEM CcaMbIM pPa3BUBAIOT JIOTUYECKOE MBbIIIICHHE. Beaymas poiab NpUHAIICKUT
MaTeMaTuke B (DOPMUPOBAHUU AITOPUTMUYECKOTO MBIIIJICHUS W BOCIIUTAHUN YMEHHH JIEHCTBOBATH
10 33/IaHHOMY aJITOPUTMY M KOHCTPYHPOBATh HOBBIC. B X0/1€ perieHus 3a1a4 — OCHOBHOM yueOHOMH
JEATEIbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TBOPYECKAs W MPHKIAIHAS CTOPOHBI
MBIIUICHUS.

OOyueHre MaTeMaTHKE JaeT BO3MOXKHOCTh Pa3BHBaTh y yYalllUXCs TOYHYIO, JKOHOMHYIO H
WHGOPMATUBHYIO pe4b, YMEHHE OTOHMpaTh HauOoJee TMOAXOAIINE S3BIKOBbIC (B YACTHOCTH,
CHUMBOJIMUYECKHE, TpadUUECKUE) CPEICTBA.

MaremaTrueckoe 00Opa3oBaHHE BHOCHUT CBOW BKJIaJ B (opMHpOBaHHE OOIICH KYIBTYpHI
yenoBeka. HeoOX0IMMBIM KOMIIOHEHTOM OOIIEeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHHH SIBJISICTCS
oO11iee 3HaKOMCTBO C METOJIaMH TTO3HAHMSI ICHCTBUTEIILHOCTH, MPEICTABICHUE O IPEAMETE U METOJIC
MaTeMAaTUKH, €r0 OTIMYUS OT METOJOB €CTECTBEHHBIX W T'YMaHUTAPHBIX HAayK, 00 OCOOCHHOCTSIX
NPUMEHEHHS] MaTeMaTHKH JUTS PELICHNs] HAy9HBIX U NPUKITAIHBIX 3a/1a4.

Hctopust pa3BUTHS MAaTeMaTU4YeCKOro 3HAHMSA JIaeT BO3MOXHOCTh IOMOJIHUTH 3arac
HCTOPHKO-HAYYHBIX 3HAHUH MIKOJBHUKOB, CPOPMUPOBATH Y HUX MPEACTABICHUS O MaTeMaTHKE Kak
4acTH OOIEeYeTOBEYECKOH KyJbTYpbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPUYECKHMHU BEXaMH
BO3HUKHOBEHHUS U PA3BUTUS MAaTEeMAaTUYECKON HAayKH, ¢ UCTOpPHEH BEIMKUX OTKPBITUI, MMEHaMH
Jmofied, TBOPHMBILMX HAyKy, JOJDKHO BOWTHM B HMHTEJUIEKTYaJIbHBIM Oarax KajkJoro KyJIbTYpHOTO
YeJoBeKa.

W3yueHne maTreMaTHKH Ha YpPOBHE OCHOBHOro oOImiero oOpa3oBaHUs HampaBieHO Ha
JOCTHKEHHE CIIENYIOIINX Ue1el.

® 0g1adeHue CUCTEMOM MaTeMaTUYeCKUX 3HAHUN U YMEHUH, HEOOXOAUMBIX ISl IPUMEHEHHS B

MIPAKTUYECKON AEATEIbHOCTH, M3YUE€HHUS CMEKHBIX TUCIMILINH, POJIOJLKEHUS 00pa3oBaHMs;
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® uumennekmyanibHoe pasgumue, GOPMUPOBAHUE KAYECTB JTMYHOCTH, HEOOXOIMMBIX YEOBEKY

JUIS TIOJIHOIICHHOW JKM3HM B COBPEMEHHOM OOINECTBE, CBOWCTBEHHBIC MaTeMAaTHUECKOU

NESTEIBHOCTH: SICHOCTh M TOYHOCTb MBICIHM, KPUTHYHOCTH MBIILICHUS, WHTYUILIHS,

JIOTUYECKOE MBIIUICHHE, 3JIEMEHTHl aJTOPUTMHUYECKON KYJIbTYpPhl, IPOCTPAHCTBEHHBIX

MPEICTAaBICHUN, CIOCOOHOCTH K MPEOI0JICHUIO TPYTHOCTEH;

* opmuposanue npeocmagienuii 00 WUICIX M METOAAX MATEMATHKH KaK YHHUBEPCAJIHHOTO
sI3bIKA HAYKW U TEXHUKU, CPEJCTBAX MOJICITUPOBAHUS IBICHUN U TIPOLIECCOB;
® gocnumanue KyabTypbl JIMYHOCTH, OTHOIICHHS K MaTeMaTHKe KaK 4YacTH OOIIeYeIOBEUECKON

KYyJIbTYpbl, HOHUMaHUE 3HAYMMOCTH MAaTEMATUKH ISl HAYYHO-TEXHUYECKOTO Mporpecca.
CopepxaHne MaTreMaTH4eCKOro 00pa30BaHUSI B OCHOBHOM IIKOJIE BKJIIOYAET CIIEIYIOIINE Pa3ieibl:
apugmemuxa, aneedpa, pynkyuu, epoamHocms U cmamucmuka, ceomempus. Hapsiny ¢ 3TuM B HeTo
BKJIIOUEHBI JIBa JOIOJIHUTENbHBIX pa3liena: J102UKa U MHONCECmeda, MamemMamuKkd 6 UCmopUuiecKkom
paseumuy, 4YTO CBSI3aHO C peaiu3alueil 1enell OOLIEMHTEIUIEKTYaIbHOIO U OOLIEKYJIbTYPHOTO
Pa3BUTHUS yUaLTUXCSI.

ens wm3yueHust pasnena «Apudmetuka» - coszgaHue 0a3bpl Uil JAIBHEUIIEro W3Y4YCHHS
YYAIIUMHUCS MaTeMaTHUKH, pa3BUTHE WX JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUE YMEHUS
MOJIb30BATHCSI AITOPUTMAMU, a TAKXKE MPUOOPETECHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJIMMBIX B
MOBCETHEBHOM >KU3HU. Pa3BUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAIllMOHAIBHBIMU U
MPpAMOHAILHBIMUA 4YUCIaMH, (OPMHPOBAHMEM TEPBUYHBIX MPEACTABICHUN O JE€HCTBUTEIHHOM
gyucie. 3aBepIICHHE YHCIOBOW JIMHWUU (CHCTEMAaTH3allds CBEJICHUW O JICUCTBUTENBHBIX YHCIIAX, O
KOMIUIEKCHBIX YHCJaX), TaK >X€ KaK W CJOXKHbIe BOMpOCHl apudmeruku (amroput™ EBkimuna,
OCHOBHas TeopeMa apu(METHUKH ), OTHECEHO K CTYNEHH 00IIero cpenHero (MOJTHOr0) 00pa3oBaHMUs.

Lens wu3ydyenust paznena «Amnredpa» - QopmupoBaHHE y ydyalIMXCs MaTeMaTHYeCKOIo
ammapaTta s pelIeHHs 3aJad M3 Pa3HbIX pa3/ie]loB MaTEeMaTHKH, CMEXKHBIX IPEIMETOB,
OKpY)Kalolllel peanbHOCTU. S3bIK anreOpbl MOAYEPKUBACT 3HAUEHUE MAaTEMaTHKU KakK s3bIKa JUIs
MOCTPOCHUSI MaTEMAaTUYECKUX MOJIENIeH MPOIIECCOB U SBJICHUM peanbHOro Mupa. B 3amaun uzyuenus
anreOpbl BXOJAT TaK)Ke Pa3BUTHE AITOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOTO, B YaCTHOCTH, IS
yCBOGHHMSI  Kypca  HMHGOPMATUKH, OBJIAJCHHS  HaBbIKAMU  JIEAYKTUBHBIX  PACCYKIECHUH.
[IpeoOpazoBaHue CHMBOJBHBIX (DOPM BHOCUT CIEIM(PUYESCKUN BKIAJ B PA3BUTHE BOOOpaKCHUS
YYaIuXxcsi, UX CHOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY. B OCHOBHOW IIKOJIE MaTepHal
IPYNIUPYETCS BOKPYTI PALMOHATBHBIX BBIPAXXEHHM, a BOMPOCHI, CBA3aHHbIE C MPPALMOHAIbHBIMU
BBIPKEHUSMH, C TPUTOHOMETPUUECKUMHU (PYHKUHUSIMH, BXOJAT B COAEpKaHHE Kypca MaTeMaTHKU Ha
CTapuieil cTyrneHu 00y4eHHUs B LIKOJIE.

Lenbp usydenus pazaena «DyHKIUU» - MONTyYEHUE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUU O
(GYHKIMY KaK BaKHEUIIEH MaTeMaTn4ecKoil MOJeNu Ui OMMCAaHUs U UCCIIEI0BaHUS Pa3HOOOPa3HbBIX
mpoueccoB. 3yueHume »5Toro Marepuana CcrnocoOCTBYeT pPa3BUTHUIO Y YyYalMXCS yMEHHS
MCII0JIb30BATh PA3NIUMYHbIE S3bIKK MAaTEeMAaTUKU (CIOBECHBIN, CUMBOJIUYECKHH, TpadUuecKuii), BHOCUT
BKJIaJ B )OPMUPOBAHUE MIPEJICTABICHUNA O POJIM MATEMaTUKU B PA3BUTUU IIUBUIIM3AIMH U KYJIbTYPHI.

Paznen «BeposTHOCTD M CTATHCTUKA» - 00sS3aTeIbHBI KOMIIOHEHT IIKOJIHHOTO 00pa30BaHuUs,
YCUJTUBAIOLIUN €ro MPUKIAJHOE U MPAKTUYECKOe 3HAUYEeHHE. DTOT MaTepual HEOOXOIUM Mpexk.e
Bcero Juig (OPMUPOBAHUS y ydaIIUXCS (PYHKIIMOHATHHONW TPAMOTHOCTH — YMEHHI BOCIIPUHUMATH U
KPUTHYECKH aHAIM3UPOBaTh HHQPOPMAIMIO, MPEICTaBICHHYI0 B Pa3lu4HbIX (opmax, MOHUMATh
BEPOSATHOCTHBIM  XapakTep MHOTHUX peaJbHbIX 3aBUCUMOCTEH, MPOU3BOJUTH MNPOCTEUIINE
BEPOSITHOCTHBIE pacueThl. M3ydeHrne OCHOB KOMOWHATOPUKH TO3BOJHT YYalUMCS paccMaTpUBaTh
cllydau, OCYLIECTBIISTh Nepedop M MOJACYeT 4YKCla BAapUAHTOB, B TOM YHCIE B MPOCTEUIINX
MPUKIIAHBIX 3a/1a4ax.

[Ipy M3y4eHUM CTATUCTUKA U BEPOATHOCTU PACIIUPSAIOTCS MPEICTABICHUS O COBPEMEHHOM
KapTUHE MHUpa U METOJaX €ro HCCIel0BaHus, (POPMUPYETCs MOHUMAHUE POJH CTAaTUCTHKU Kak
HMCTOYHUKA COIMAIBHO 3HAYMMON WHGOpMAIUM U 3aKJIabIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIICHHUS.

Henp wu3yuenust pazngena «l'eoMeTpusi» pa3BUTHE Yy YyYallUXcsl MPOCTPAHCTBEHHOTO
BOOOpa)XEHUsI W JIOTHUECKOTO MBIIUICHUS IyTeM HW3YYEHUS CBOWCTB TeOMETpUyecKux (uryp Ha
MJIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHHS ’TUX CBOMCTB MPU PELICHUU 33/1a4 BHIYMCIUTEIHLHOTO U

4



KOHCTPYKTHUBHOTO XapakTepa. CyliecTBEHHas poJib IPU 3TOM OTBOJUTCS Pa3BUTHIO T€OMETPUUYECKON
uHTynuu. CoueTaHue HArJJHOCTH CO CTPOTOCTBIO  SBJISETCS HEOTHEMJIEMOM  YacTbiO
reOMETPUYECKUX 3HaHUU. Matepuain, oTHocsmmiics K Omokam «KoopauHate» u «BekTOpbl», B
3HAUUTEIILHOM CTENEHU HECET B ce0e MEXIIPEIMETHbIE 3HaHUS, KOTOPbIE HaX0IT IPUMEHEHUE KaK B
pa3IMYHbIX MAaTEMATUUECKUX TUCUUIUIMHAX, TAK U B CMEXHBIX IIPEAMETaX.

Ocob6enHocThi0 pazaena «JIoruka U MHOKECTBa» SIBISIETCSA TO, YTO NPEJCTABICHHBIM B HEM
MaTepuag IPEUMYILIECTBEHHO H3y4YaeTcsl paclpeieseH0 — B XOJIe€ PACCMOTPEHHUs pPa3IMYHBIX
BOIpocoB Kypca. COOTBETCTBYIOIIMI MaTepuai HalleJIeH Ha MaTeMaTHYecKOe pa3BUTHUE ydalluXxcs,
(dbopMUpPOBaHHS y HUX TOYHO, CKATO M SICHO M3J1araTb MBICIH B YCTHOW M MMUCbMEHHOM peun.

Pazmen «MaremaTika B HMCTOPHYECKOM pPAa3BUTUW» MpeaHa3HaueH JUis (HOPMHUPOBAHHUS
MIPEJICTaBICHU O MaTeMaTWKe KaK 4YacTh YEIOBEYECKOM KyJIbTypbl, Ui OOIIEro pa3BUTHS
IIKOJIFHUKOB, JUISI CO3/IaHUS KYJIbTYpHO-UCTOPHYECKON cpenbl oOydeHusi. Ha Hero He BeIgenseTcs
CHEIHAIbHBIX YPOKOB, YCBOCHHE €T0 HE KOHTPOJIUPYETCS, HO COJIEpKaHUE ITOTO pa3zesia OpraHuyHO
MIPUCYTCTBYET B y4EOHOM IMpolliecce Kak CBOEro pojia I'yMaHUTapHbI ()OH HpU pacCMOTPEHHUH
po0JIeMaTUKH OCHOBHOT'O COJIEPKaHUsI MaTEMaTUYECKOT0 00pa30BaHusl.

Obwasn xapakmepucmuxa y4eono2o npeomema

OOydeHue MaTeMaTHMKE Ha YpOBHE OCHOBHOIrO o0miero oOpa3oBaHMsI HAalpaBJIeHO Ha

JOCTHKEHHE CIEAYIOIIMX IIeNIeH:

1) 6 nHanpasnenuu TUYHOCMHO20 PA3ZGUMUSL:

- (opMupOBaHME TMPEACTABICHUII O MaTeMaTUKe KaK YacTH OOIIeuelOBEYECKON KyJIbTYphl, O
3HAYUMOCTH MaTEMaTHKHU B Pa3BUTHM LUBUIN3ALMU U COBPEMEHHOTO OOIIIECTBa;

- pa3BUTHE JIOTMYECKOT0 U KPUTUYECKOTO MBIIUICHUS, KyJIbTYphl p€UH, CHIOCOOHOCTH K YMCTBEHHOMY
SKCIEPUMEHTY;

- (popmMHpoBaHUE MHTEIEKTYaJIbHONH YECTHOCTU M OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOJI0JIEHUIO
MBICIIMTEIBHBIX CTEPEOTHUIIOB, BHITEKAIOIIUX U3 OOBIAEHHOTO OIIBITA;

-BOCIIUTAHUE KA4yeCTB JIMYHOCTH, OOECHEUMBAIOIIMX COLHUAIBHYIO MOOUJIBHOCTb, CIIOCOOHOCThH
IPUHUMATh CAMOCTOSATENIbHBIE PELICHHUS;

- (GopMHpOBaHME KaueCTB MBIIUICHHUs, HEOOXOAMMBIX U1 aJanTallud B COBPEMEHHOM
MH(POPMAITMOHHOM OOIIIECTBE;

- pa3BUTHE UHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MaTEMATUYECKUX CIIOCOOHOCTEH;

2) 6 MmemanpeomMemHoOM HANPAGIEHUL:

- pa3BUTHE MpPEJACTABIEHUM O MaremMaTuke Kak (opMe ONMCaHUS U METOAE IO03HaHMA
JNEUCTBUTENBHOCTH,  CO3JaHME  YCIOBUH U1  NpUOOpETeHHs]  MEePBOHAYAIBHOIO  OIBITA
MaTeMaTU4YeCKOTO MOAEIMPOBAHUS;

- (dopmupoBanue o0OmHUX CHOCOOOB HHTEIUIEKTYaIbHONH JEATEIBHOCTH, XapaKTEpPHbIX IS
MaTeMAaTUKU U SIBJIAIOLIMXCSI OCHOBOH MO3HaBaTEIbHON KyJIbTYpPbI, 3HAUUMOMN I Pa3IMuHBIX chep
YeJIOBEUECKON AeATeIbHOCTH;

3) 6 npeomemHoM HANPAGIEHUU.

- OBJIAJICHHE MaTeMaTHMYECKUMM 3HAaHUSMM U YMEHUSAMH, HEOOXOAMMBIMHM [UIi MPOJOJDKEHUS
00pa3oBaHus, U3yYEHUS CMEXHBIX IUCLUIUINH, IPUMEHEHHS B TIOBCEAHEBHOM KU3HH;

-co3lanue (PyHIaMeHTa JJIsl MaTeMaTHYeCKOro pa3BUTHs, (OPMUPOBAHHE MEXAHU3MOB MBIIUICHUS,
XapaKTEepHBIX Ul MAaTEMaTUYECKOM IeATEIbHOCTH.

Onucanue mecma y4yednoeo npeomema 8 y4eOHOM niame

VYuebHbll mpeamer «MartemaTuka» BXOAMT B IpeaMEeTHyI0 oOmacte «MartemaTtuka u
uHpopMmaTHKa» 00s3aTenbHOM yacTu yde6Horo miaHa MBOY «OOII Ne 21».

N3yuenune yuebGHOro mpeamMera «MarTemaTHKa» COCTaBIII€T 5 yueOHBIX YacOB B HeEAEINIO,
Bcero 850 yacoB: U3 HUX Ha U3y4eHHE MaTeMaTUKU B 5-6 kiaccax oTBoautcs 340 vacos, anredpa 7-
9 xiaccel 306 yacoB, reometpus 7-9 knaccel 204 qacos.



2. Ilnanupyemble pe3yJibTAThI OCBOCHHSI Y4eOHOIro nmpeamMera
IIpenmeTHble pe3yabTaThl:

[IpenmerTHbie pe3ynbTaThl M3YYeHHs] NpeAMeTHOM oOmactu "Maremaruka u uHpopmaruka'
JOJIKHBI OTPAXKATh:

Marematuka. Anredpa. ['eomerpus.

1) dopmupoBaHue MpenCcTaBIEHN 0 MaTeMaTHKE KaK O METOJIe TMO3HAHUS JICHCTBUTEIBHOCTH,
[I03BOJISIFOIIEM OIMCHIBATh U U3y4aTh pealbHbIE IPOLECCHI U SIBICHUS:

OCO3HAHHUE POJIM MaTeMaTUKU B pa3BUTUU Poccuu u mupa;

BO3MOYHOCTb IPUBECTU MIPUMEPHI U3 OTEUECTBEHHONW M BCEMUPHON MCTOPUU MaTEeMaTHYECKUX
OTKPBITHH U UX aBTOPOB;

2) pa3ButMe YMEHHMIl paboTaTh C Y4eOHBIM MaTEMaTHMUYECKUM TEKCTOM (aHaJIM3UpPOBATh,
M3BJIEKAaTh HEOOXOIMMYI0 HMH(POPMANHWIO), TOYHO W TPAMOTHO BBIPAXKAaTh CBOM MBICIH C
MPUMEHEHHUEM MaTeMaTHYeCKOH TEPMUHOJIOTUM U CHMBOJHMKH, MPOBOJUTH KJIacCU(PUKALUU,
Jorn4yeckrue 000CHOBaHMS, I0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEP)KICHUM!

ONEpUPOBAHUE  TOHATUSMU:  MHOMKECTBO,  JJIEMEHT  MHOXECTBA,  IOJMHOYECTBO,
MIPUHA/VIEKHOCTh, HAXOXKJEHHE TIepeceueHus, OOBEAMHEHUS TIOJMHOXKECTBA B MPOCTEHIINX
CUTYaIUsIX;

pEelLIeHNE CIOXKETHBIX 33/1a4 Pa3HbIX TUIIOB Ha BCE apu(PMETUUECKUE ACUCTBUS,

MIpUMEHEHHE criocoba MOrCcKa pelieHus 3a/1aui, B KOTOPOM PaCCyKIEHHE CTPOUTCS OT YCIOBUS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIIOBHIO;

COCTaBJIEHUE IIJlaHA pEIIeHUs 3aJaud, BBIJIEJICHWE JTAllOB €€ peIIeHUs, HHTepIpeTanus
BBIYMCIUTENBHBIX PE3YIbTATOB B 3a/1a4€, UCCIIEIOBaHHUE MOTYYEHHOTO PEUICHHS 3a/1a4H;

HaxX0XJEHHUE MPOIIEHTa OT YKCJa, YHMCia MO MPOLEHTY OT HEro, HaXOXKJIEHUS MPOLIEHTHOTO
OTHOIICHUS JABYX YHCEJN, HAXOXKICHHS IMPOLEHTHOTO CHW)XEHHUS WJIM HPOLEHTHOIO TMOBBIIICHUS
BEJIMYUHBI;

peleHe JOrMYecKuX 3a1ad;

3) pa3BuTHE NPEACTABICHUH O 4YHCIE U YHCIOBBIX CHCTEMax OT HaTypaJbHBIX [0
JNEUCTBUTENBHBIX YHCEN; OBJIAJEHUE HaBbIKAMU YCTHBIX, MHCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYMCIICHUI:

ONEPUPOBAHUE MOHATHSMU: HATypaJlbHOE 4YHUCIO, LEJI0E€ 4YHCIO, OOBIKHOBEHHas JApoOb,
JecATU4Has Apo0b, CMEIIAHHOE YHCII0, PAllMOHAIBHOE YUCII0, HPPALIMOHAIIBEHOE YHCIIO;

UCIOJb30BAHUE CBOMCTBA 4YMCEN U 3aKOHOB apU(PMETHUECKUX OIEpaluil ¢ 4YUCIaMU INpU
BBITIOJIHEHUH BBIYMCIIEHU;

KCIOJIb30BAHUE MPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYMCICHUN M
peLIeHNH 3a1a4;

BBITIOJIHEHUE OKPYIJICHUS YUCENl B COOTBETCTBUU C IIPABUIIAMU;

CpaBHEHHE YHCEI;

OLICHUBAHKE 3HAYEHUS KBAJAPATHOTO KOPHS U3 MOJOKHUTEIBHOTO LIEJI0r0 YHUCIa;

4) oBiaZiecHUE CHMBOJIBHBIM SI3bIKOM aireOpbl, MpHEMaMH BbBIIOJIHEHUS TOXKJECTBEHHBIX
peoOpa3oBaHUil BBIPAKEHUH, pelleHUs ypaBHEHUH, CHUCTEM ypaBHEHUM, HEpaBEHCTB M CHCTEM
HEpaBEHCTB; YMEHHUS MOJICIMPOBAaTh peallbHble CHUTyallud Ha s3bIKe aiureOphl, HCCIeN0BaTh
IIOCTPOEHHBIE MOJIEIM C HCIOJb30BAaHMEM ammnaparta aiareOpbl, MHTEPIPETUPOBATH IOJYYEHHBIH
pe3yJbTar:

BBITNOJIHEHUE HECIOXKHBIX TPeoOpa3oBaHU [yl BBIUMCIEHUS 3HAUEHUH YHUCIIOBBIX BhIPaKEHUM,
COJIEp/KalluX CTENEHU C HATypaJbHBIM II0KA3aTeJIeM, CTENEHW C LENbIM OTPULATEIbHBIM
[I0KAa3aTeJeM;

BBITMIOJTHEHUE HECIIOKHBIX MpPeoOpa3oBaHUN LENbIX, JPOOHO pallMOHAJIBHBIX BBIPAKEHUH U
BBIPQXKEHUH C KBaJpaTHBIMU KOPHSIMH; pacKpblBaTb CKOOKM, HMPUBOAUTH MOJOOHBIE CllaraeMble,
UCIOJIb30BaTh (POPMYIIBI COKPALIEHHOTO YMHOXECHUS;

pElIeHNE JMHENHBIX M KBAJIPATHBIX YPABHEHMM M HEPABEHCTB, YPaBHEHUN U HEPABEHCTB,
CBOJIIMXCA K JIMHEMHBIM WM KBaJpaTHBIM, CHCTEM YpaBHEHHH U HEPaBEHCTB, H300pakeHHe
pELIEHN HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSMOI;

5) oBnazeHWe CUCTEeMON (YHKIIMOHAIBHBIX TOHSATUH, Ppa3BUTHE YMEHHUS UCIOJb30BaTh
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(GyHKIMOHATBHO-TpapUUECKUe TPEACTABICHUS Ul PEIICHHs] Pa3TUYHBIX MaTeMaTHYECKUX 3ajad,
JUIsl OTIMCAHMS U AaHAJIM3a PEAJIbHBIX 3aBUCUMOCTEH:

OIIPENIETICHUE TIOJIOKEHUS TOUKH T10 €€ KOOPAUHATAM, KOOPAMHATHI TOUKH II0 €€ IOJIOKEHHUIO Ha
IIJIOCKOCTH;

HaxoXJAeHue 1o rpaduky 3HaueHUd (QyHKIMHU, 0OIACTH OMpeAeTeHHs, MHOKECTBA 3HAUCHUH,
HyJel (YHKIHH, TPOMEXYTKOB 3HAKOIMOCTOSIHCTBA, IMPOMEXKYTKOB BO3pacTaHHs W YObIBaHMA,
HanOOJIBIIETO U HAMMEHBILIETO 3HAUCHUS (PYHKIIUH;

nocTpoeHne rpaduka JHHEHHON U KBapaTHIHOW (YHKITHIA;

omnepupoBaHue Ha 0a30BOM YypOBHE MOHSATHSIMM: IIOCIEAOBATEIbHOCTh, apU(pMeTHUEcKas
MIPOrpeCCusi, FTEOMETPUYECKAs IIPOTPECCUS;

WCIIOJIb30BAHNE CBOWCTB JIMHEHHON M KBaApaTWUYHON (YHKIMH M MX rpaduKOB MpU pELICHUN
3a/1a4 U3 IpYyrux y4yeOHbIX [IPEIMETOB;

6) OBNaJCHUE T€OMETPUYECKUM SI3BIKOM; Pa3BUTHUE YMEHHS HCIIOJIb30BaTh €ro JUIsl ONUCAHUS
MIPEIMETOB OKPY)KAIOILIEr0 MHUPA; pa3BUTHE NMPOCTPAHCTBEHHBIX MPEACTAaBICHUN, N300pa3uTENbHbBIX
YMEHUH, HABBIKOB FT€OMETPUYECKUX MTOCTPOECHUM:

ONEpUpOBaHUE MOHATHAMM: (UIypa, TOUKa, OTPE30K, MpsAMas, Jyd, JIOMaHas, Yrodi,
MHOTOYT'OJIbHUK, TPEYTOJbHUK U YEThIPEXYTOJIbHHUK, MPSIMOYrOJbHUK M KBaJpaT, OKPYKHOCTb U
KpYT, NpSMOYTOJbHBINA Mapaiienenumnes, Ky0, map; n300pakeHre u3ydyaeMblX (Uryp ot pyku u ¢
MTOMOIIBIO TMHEUKH U TUPKYIIS;

BBITIOJTHEHUE W3MEPEHUS [UIMH, PACCTOSIHHM, BEIUYHMH YIJIOB C MOMOIIBK0 MHCTPYMEHTOB JUIS
W3MEPEHUH JIJIUH U YIJIOB;

7) dopmupoBaHHE CHCTEMAaTHMYECKHX 3HAHUM O IIOCKUX (HUTrypax W HX CBOMCTBAX,
MPEACTABICHUN O NPOCTEHIIMX IPOCTPAHCTBEHHBIX TeIaX; PpPa3BUTHE YMEHHMU MOJEIMPOBAHUS
peanbHBIX CUTYyallud Ha SI3bIKE T€OMETPHH, UCCIIEIOBAHMS TIOCTPOCHHON MOJIEIHN C UCIIOIb30BAHUEM
reOMETPUYECKUX MOHIATUH U TEOpeM, ammnapara aareOpbl, peleHHsi FEOMETPUUECKUX U MPAKTUYECKUX
3a1a4:

OlepupoBaHHE Ha 0a30BOM YpPOBHE IOHATHSMHU: PAaBEHCTBO (UIYyp, MNapayIeIbHOCTh U
NEPIEHIUKYIIIPHOCTD MPSMBIX, YTJIbI MEXKIY NPSMBIMU, IEPICHANKYIIAP, HAKIOHHAS, TIPOCKLUS;

IIPOBEJICHUE I0KA3aTEIbCTB B TEOMETPUH;

ONepHpOBaHUE Ha 0a30BOM YpPOBHE MOHATHUAMHU: BEKTOpP, CyMMa BEKTOPOB, IPOM3BEICHHE
BEKTOpa Ha YUCJIO, KOOPIAMHATHI HA IUNIOCKOCTH;

peleHre 3ajay Ha HAaXOXAECHUE I'€OMETPUYECKUX BEJIWYMH (JJIMHA M PACCTOSHUE, BEIUYMHA
yria, IIoajb) o o0pas3laM Win aaropuTMam;

8) oBiajseHHe NPOCTEHIIMMHU CIIOCOOAMHU MPEACTABIECHUS M aHAJIN3a CTATUCTUYECKUX JaHHBIX;
(dbopMupoBaHHE MPEACTABIEHUI O CTATUCTHYECKMX 3aKOHOMEPHOCTSX B pPEalbHOM MHUPE H O
pasIUYHBIX CIOCO0AX MX M3YyYEHMs, O HMPOCTEHUIIMX BEPOSTHOCTHBIX MOJEINAX; pa3BUTHE YMEHMM
U3BJIEKaTh MH(POPMALIMIO, IPEJCTABICHHYIO B TabiuIax, Ha Auarpammax, rpaukax, OnuchiBaTh U
aHAJIM3MPOBAaTh MACCHUBBl UYHCJIOBBIX JAHHBIX C TIOMOIUBIO TMOIXOISIIMX CTaTUCTUYECKUX
XapaKTEPUCTHUK, HCIOJIb30BATh MIOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXAIOUIMX SIBICHUHU IIPH
IIPUHATUH PEILIECHU:

(dbopMupOoBaHME TPEACTABIEHUS O CTATUCTUYECKUX  XapaKTEPUCTUKAX, BEPOATHOCTH
CIIy4ailfHOTO COOBITHS;

peleHe MpoCTeUIINX KOMOMHATOPHBIX 3a/]1a4;

OIpeieIeHne OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTHK YUCIOBBIX HAOOPOB;

OLICHUBAHHE U BBIYMCIICHUE BEPOSITHOCTU COOBITHS B MPOCTEHUIINX CITydasiX;

HaJIMYME MPEJCTABICHHUS O POJIM MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITUH, O
POJIH 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBJICHUSAX;

YMEHHE CPABHUBATh OCHOBHBIE CTaTUCTHUYECKHE XAPAKTEPUCTUKH, IOJIyYEHHBIE B IPOLECCE
pelIeHNs IPUKIAIHON 3a/1a4M, U3YYE€HUs PEAJIBHOTO SIBJICHHUS;

9) pazBuTHE yMEHHH MPHUMEHSATh W3YYEHHbBIC IMOHATHUS, PE3YIbTAThl, METOJBI Uil pEIICHUS
3aa4 IPAKTHUYECKOI0 XapakTepa M 3aJad U3 CMEXHBIX JUCHMIUIMH C HCIOJIb30BAHUEM IIPH
HE00XOIMMOCTH CIIPABOYHBIX MaTE€pPUaIoB, KOMIIBIOTEpA, MMOJIb30BAThCA OLIEHKOW M MPUKHUIKOHN MpH
MIPAKTUYECKUX pacyeTax:



pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUIA;

OLICHUBAHUE PE3YyJIbTaTOB BBIYMCIIEHU IPU PEIICHUHU TPAKTUYECKUX 3a/1a4;

BBITNOJIHEHUE CPAaBHEHUS YUCET B PEATIbHBIX CUTYALUAX;

KCIOJIb30BAHUE YHCIIOBBIX BBIPAKEHUM MPU PELICHUH MTPAKTUYECKHUX 33/1a4 U 3a]1a4 U3 APYrux
y4eOHBIX PEIMETOB;

pelIeHre MPAKTUYECKUX 33734 C MPUMEHEHUEM TPOCTEUIITUX CBOUCTB (PUTYP;

BBITIOJTHEHUE TMPOCTEHIINX TOCTPOCHUH W H3MEPEHUNW Ha MECTHOCTH, HEOOXOIMMBIX B
peanbHOM KU3HHU.

BrinyckHUK HayuuTcs B 5-6 kiaccax (il MCHOJIL30BAHUSI B MOBCEIHEBHON KM3HH H
o0ecrneyeHNsi BO3MOKHOCTH YCIIEIIHOTO NMPOA0JKeHUsI 00pa3oBaHusi HA 0a30BOM YPOBHeE)

e OnepupoBaTh Ha 0a30BOM ypOBHE' IIOHATHAMM: MHOXECTBO, BJIEMEHT MHOMKECTBa,
MOJIMHOKECTBO, TPUHAJICKHOCTD;

® 337]aBaTh MHOXECTBA NEPEYMCIICHUEM UX PJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TIOIMHOKECTBO B MPOCTEHIIINX CUTYAITHSX.
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMeETOB:

® pacrno3HaBaTh JOTHYECKU HEKOPPEKTHHIE BHICKA3bIBAHUA.
Yucaa

e OnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATHUSMH: HATYPAJIbHOE YHCIO, IEJI0€ YHUCIIO,
0OBIKHOBEHHAS APOOb, NeCATUYHAS IPOOb, CMEIIAaHHOE YHCII0, PAIMOHAIBHOE YUCIIO;

® NCIIOJBb30BAaTh CBOMCTBA YMCENI W TNpPaBWIA ACUCTBUN C PAallMOHAJIBHBIMU YWCIAMU IIPH
BBITIOJTHCHUH BBIYUCIICHUH,

® CMOJIb30BaTh MPHU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUN BBIYUCIECHUN U
pPELICHUH HECIOXKHBIX 3a/a4;

® BBINOJIHATH OKPYTJICHHE PAIMOHATIBLHBIX YHCEI B COOTBETCTBUU C MPABUIIAMU;

® CpaBHHUBATh PAllMOHAJIBHBIC YHCIIA.
B noBcexHeBHOM KU3HU M NMPU U3YYEeHUH JAPYIrUX NPeIMeTOB:

® OIICHUBATH PE3YJIbTAThl BEIYUCICHUMN MTPU PEIICHUN MPAKTUYECKUX 3a]1a4;

® BBINOJIHATH CPABHEHUE YUCET B PEATIbHBIX CUTYAIUSX;

® COCTaBJISITh YUCJIOBBIE BBIPAKCHUS MPHU PEUICHUM MTPAKTUYECKUX 3a]1a4 U 3a]a4 U3 APYTUX
Y4€OHBIX MPEIMETOB.
CraTncTuKa U TeOpHsi BEPOATHOCTEM

e [IpeacraBisaTh JaHHBIC B BUAC TAOJIHII, TUATPAMM,

e yyuTaTh UHMOPMAITUIO, IPEICTABIICHHYIO B BU/IE TaOIHUIIbI, THATrPAMMBI.
TekcToBBIC 324U

e Pemare HeCOKHBIC CIOXKETHBIC 3a7]a41 Pa3HBIX THIIOB Ha BCE apU(PMETHICCKUE JICHCTBYS,

® CTPOUTH MOJEJb YCIOBHUS 337auydl (B BUAE TAONHIIBI, CXEMbI, PUCYHKA), B KOTOPOW JIaHBI
3HAUYEHMS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO IOMCKA PEIICHHUS 3aa4H;

® OCYILECTBJIATh CHOCO0O MOWCKA pEeHIeHHs 3a/adl, B KOTOPOM PACCYKICHHE CTPOUTCA OT
ycIoBUs K TpeOOBaHUIO MM OT TPeOOBaHMS K YCIOBHIO;

® COCTaBJISATH IUIAH PEILICHUS 3a/1a4u;

® BBIJICIATH 3TAIbI PEIICHUS 3aa4H;

® UHTEPIPETHUPOBATH BBIUUCIUTEIbHBIE PE3YJIbTAaThl B 3ajade, MCCIEI0BATH IOJYyYEHHOE
pelieHue 3a1auu;

® 3HATh pa3IUYMe CKOpOCTel 00BEKTa B CTOSYEH BOJE, IPOTUB TEUCHUS U TI0 TEYCHUIO PEKU;

® pelarh 337a4d Ha HaX0K/IEHUE YaCTH YMCIIa U YKCIIa IO €ro YacTu;

e pemiaTh 337a4u Pa3HBIX TUMOB (Ha pabOTy, HA OKYIKH, HA JABMKEHUE), CBSI3BIBAIOIINX TPU
BEJIMYUHBI, BBIJICIATH 3TH BEJIMYMHBI U OTHOLIEHUS MEXIY HUMU;

® HaxOJUTh MPOIEHT OT YHUCJIa, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
OTHOILIEHUE ABYX YUCEN, HAXOAUTh MPOIEHTHOE CHU)KEHHUE UITU TIPOLIEHTHOE MOBBIIICHUE BEIUYUHBI;

® pelaTh HECJIOKHBIC JIOTUYECKUE 3aJa4U METOJIOM PACCyKICHUM.



B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® BBIJIBUTaTh TUIIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX HUCKOMBIX BEIMYMH B 3a/1a4e
(menatb NPUKUIKY)
Harasanasi reomerpust
I'eomeTrpuueckue purypoi

e OmnepupoBarh Ha 0a30BOM YpPOBHE IMOHSATHSAMHU: (DUTYpa,TOYKA, OTPE30K, MpsiMasi, Jyd,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TPEYrOoJIbHUK M YEeThIPEXYroJIbHUK, TPSIMOYrOJBHUK U KBaJparT,
OKPY)KHOCTB M KpYT, IPSMOYTOJIBHBIN Mapayuienenuries], Kyo, map.300paxars uydaeMbie GUTYpHI
OT PYKH U C TIOMOIIBIO IMHEHKH U IIUPKYIIS.

B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

e pemaTh MPAKTUYECKUE 3a7a9l C MPUMEHEHUEM IPOCTEUIITNX CBOMCTB (uryp.
N3mepeHust 1 BLIYUCTIEHUS

® BBITNOJHATh M3MEPEHUE JJINH, PACCTOSIHHUN, BEJIMYUH YTJIOB, C IMOMOIIBI0O WHCTPYMEHTOB
JUTS. U3MEPEHUH JITTUH U YTJIOB;

® BBHIYUCIIATH ILIOMAIN MTPSIMOYTOJIBHUKOB.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

® BBHIUMCIATH PACCTOSHHMSI HA MECTHOCTH B  CTaHJAPTHBIX CUTYaAlUSAX, TUIOIIATA
MPSMOYTOJTbHUKOB;

® BBINOJHATH MPOCTCHITUE TOCTPOCHUS W M3MEPEHUS Ha MECTHOCTH, HEOOXOJHMMBIC B
peanbHOM KU3HHU.
HcTropust MaTreMaTUKH

® OIWCHIBATH OTJCIIBHBIC BBIJAIONIUECS pPE3yIbTAaThl, IOJYYCHHBIE B XOJIE¢ Pa3BUTHUSA
MaTeMaTHKH KaK HAyKH;

® 3HATh MPUMEPHl MATEMATHUECKHX OTKPBHITUHA M UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHOU UCTOPHUEH.
Boinycknuk noayuum ¢03.m034cHOCHIb HAYUUMbCA 8 5-6 Kiaccax (014 odecneuenus
803MONCHOCHLU YCNEUIHO020 NPOOOIHCEHUA 00PA308ARUA HA 0A3080M U V21YO/IEHHOM YDOBHAX)
JJIeMeHTbI TEOPHMH MHOKECTB U MAaTeMATHY€eCKOM JIOTHKH

e Onepuposamv' noHsmMUAMU: MHOICECMEO, XAPAKMEPUCTIUKU MHOICECMEA, SNeMeHM
MHOJICeCmsa, nycmoe, KOHeuHoe U OeCKOHeUHOe MHONCECMBO, NOOMHONCECB0, NPUHAOIENCHOCTD,

®  onpeoenimsv NPUHAOLEHCHOCMb DJIeMEHMA MHONCECMBY, 00beOUHEHUI0 U NepeceyeHUro
MHOJICECM8,; 3a0a8aAMb MHOICECMBO C NOMOWBIO NEPEHUCTeHUS TIEMEHNO8, CI0BECHO20 ONUCAHUSL.
B noBceaHeBHOI JKU3HU U TPH U3YyYeHUH JAPYTUX NPeAMETOB:

®  PAcno3Ha8amsv 102U4eCKU HeKOPPEKMHble BbICKA3bIBAHUS,

® CMpoOUmb YenouKu YMo3aKI04eHUll Ha OCHO8€e UCNOIb308AHUSL NPABUTL TIOUKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPAIbHOE YUCILO0, MHONICECM80 HAMYPAIbHbIX Hucel,
yenoe 4uUCi0, MHONCECMBO Yeblx yucel, 0ObIKHOBEHHAs OpoOb, Oecamuyndas Opobb, CMeulaHHoe
YUCTO, PAYUOHATIbHOE HUCTO, MHONCECB0 PAYUOHANbHBIX YUCE], 2eOMEeMPULecKds UHMepnpemayus
HAMypaibHbiX, YeaviX, PAYUOHAILHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCIA,

®  GLINOJHAMbL BLIYUCIEHUS, 6 MOM HUCIEe C UCHONb308AHUEM NPUEMO8 PAYUOHATbHBIX
8bIUUCTEHULL, 0OOCHOBbIBAMb AICOPUMMbL 8bINOJIHEHUS OeUCMBULL,

®  ucnonv3zoeamv npusHaku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouzsederus
yyces npu 8bINOIHEHUU BbIYUCTECHUL U peuleHuU 3a0ay, 000CHO8b18aMb NPUSHAKU OeIUMOCTU

®  GLINOJHAMb OKPY2IleHUE PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCbIO,

®  YNOpA0OUUBAMb YUCAA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHBIX U 0eCAMUYHbIX OpOobell;

o naxooumes HONJ u HOK uucen u ucnonv3osams ux npu peueHuu 3a0d;.

! SHCCB " [aJie€ — 3HATb ONPCACIICHUEC TOHATHSA, YMCTb MMOACHATH €TI0 CMBICII, YMCTb UCIIOJIb30BATh IOHATHUC U €TI0
CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[eHPIﬁ, JAO0Ka34aTeJIbCTB, PCHICHWUH 3a/1a4.



®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMempUiecKds UHmMepnpemayus Mooy
yucua.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  NPUMEHAMb NPABUNA NPUOIUNCEHHBIX BLIYUCTICHUL NPU PeleHUU NPAKMUYecKux 3a0ay u
peutenuu 3a0a4 Opyeux yueOHvix npeomemos;

®  BLINOIHAMb CPABHEHUE Pe3YIbMAmOo8 8bIYUCTIEHUL NPU peuleHUU NPAKMUYEeCKUxX 3a0ay, 8
MoM yucie npUOIUNHCEHHBIX 8bIYUCTEHULL,

®  cocmasnsaimb  HUCLOBblE GLIPAJICEHUS U OYEHUBAMb UX 3HAYEHUs Npu peuleHuu
NPAKmMUu4ecKux 3a0ad u 3a0ay u3z opy2ux y4eOHvlx npeomMemos.
YpaBHeHUs] 1 HEPABEHCTBA

e Onepuposamb NOHAMUAMU: PABEHCMBO, HUCI0B0€ PABEHCMEBO, YPAGHEHUe, KOPEHb
VpasHeHus, peuierue ypasHeHus, YUcio80e HePAeeHCmeo.
CTaTHCcTHKA ¥ TEOPHUsi BEPOATHOCTEI

e  Onepuposamv NOHAMUAMU. CMOJLOUAMbIE U KPY208ble OUASPAMMbL, MadIUuybl OAHHbIX,
cpeonee apugmemuueckoe,

®  u3BIEKAMb, UHDOPMAYUIO, NPEOCABIEHHYIO 8 MAOAUYAX, HA OUASPAMMAX;

® cocmasnsame mabauysl, CMpoUmMs OUASPAMMbL HA OCHOBE OAHHDBIX.
B noBceaHeBHOI KU3HM ¥ MPH U3YyYEHUH APYTUX MPEIMETOB:

®  Uu38TIEeKAMb, UHMEPNPEMUPOBAMb U NPeoOPA308bI8aMb UHGOPMAYUIO, NPEOCABNIEHHYIO 6
Mabauyax u Ha OUaspamMmax, Ompadxzcauwiyro C8OUCMEa U XapaKmepucmuKku peaibHblX npoyeccos u
ABNEHU.
TekcTOBBIE 324U

e Pewams npocmoie u CLONCHbIE 3A0AYU PA3HBIX MUNOG, A MAKICe 3a0a4l NOBbIUEHHOU
mpyoHocmu,

®  UCNONBL308AMb PA3HbBIE KpAMKUE 3anUcCU KAK MOOelU MeKCMO8 CIONCHBbIX 3aday O
NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUsl 3a0ay,

®  3HAMb U NPUMEHAMb 004 CnOCcoOAa NOUCKA peuleHUs 3a0ayd (om mpebo8arus K YCi08uio u
om ycnosusi K mpebosanuro),

®  M00enupo8ams paccyiHcoeHus npu NOUCKe peueHus 3a0ad ¢ NOMowbo epag-cxemvl,

®  8blOeNAMb IMANbL peuleHUss 3a0adu U COOePI’CAHUE KAHCA020 Imanda,

®  UHMEPNPemuUpoB8ams bIYUCTUMENbHbIE Pe3YIbMamsl 8 3adaye, Ucc1e008ams NOLYYEeHHOe
peuteHue 3a0ayil;

®  QHANU3UPOBAMb BCEBO3ZMONCHBIE CUMYAYUU 83AUMHO20 PACHONONCEHUSI 08YX 00BEKMOo8 U
U3MeHeHUe UX XapaKmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pAcCmosiHue) npu
peweHuy 3a0a4 Ha O8udceHue 08yX 00beKMO8 KaK 6 OOHOM, MAK U 6 NPOMUBONOJONCHBIX
HanpasieHusx;

®  uccrnedo8amsb 8CeBO3MOJCHbIE CUMYAYUU NpU peuleHulu 3a0ad Ha O8UdceHue no peke,
paccmampusams pasHvle CUCmeMbl Omcyema,

®  pewiams pasHoOOPA3HbLE 3A0AYU KHA YACTNUY,

®  peuwiamsb U 0OOCHOBLIBAMb CBOE peuleHUue 3a0ay (8bl0eamb MAMeMamui4eckKyo 0CHOBY)
HA HAX0JicOeHuUe Yacmuy YUCid U Yucia no e2o 4acmu Ha 0CHO8e KOHKPEmMHO20 CMbICAd OpoOuU,

®  0CcOo3HaABamMb U O0OBLACHAMb UOEHMUYHOCMb 3A0ai PA3HLIX MUNO08, CEA3bIBAIUUX MPU
8eUUUHDBL (Ha pabomy, Ha NOKYNKU, HA 08UICEHUE), BblOEIAMb IMU BETUYUHBL U OMHOULEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU pelleHuu 3a0ay, KOHCMPYUposamv cOOCMEEeHHble 3a0ayll YKA3AHHLIX
Munoa.
B noBcegHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPEIMETOB:

®  gblOenAMmb NpU  peuleHuu 3a0ay Xapakmepucmuku paccmMampusaemol 6 3aoaue
cumyayuy, OmauUyHvle OM PeanbHblX (Mme, Om KOMOPbIX AOCMPALUPOBANIUCH), KOHCMPYUPOBAMb
HOB8ble CUMyayuu ¢ y4emom IMux Xapakxmepucmuk, 6 YACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYeHmpayuuy, y4umsléams HIOMHOCMb Geujecmad;

®  pewiamv U KOHCMPYUpOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PeabHblX CUMYayul, 8
KOMOPbIX He mpebyemcs MOUHbIU GbIYUCTUMENbHBIU Pe3VIbman,
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®  pewiams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMcYemd.
Harasanasi reomerpust
I'eomeTrpuueckue purypol

®  [361exkams, UHmMepnpPemupo8ams u npeoopaz08vlieams UHGOPMayUuro o0 2eoMempuUyecKux
Queypax, npedcmagieHHyI0 Ha YepmedHcax;

® uzobpadcamv uzyyaemvie @ueypbl OmM pPYKU U C HOMOWBIO KOMHBLIOMEPHBIX
UHCMPYMEHMO8.
N3mepeHus: 1 BLIYMCIEHUS

®  GLINONHAMb UBMEPEHUEe ONUH, PACCMOSIHUL, 8EIUYUH Y2108, C NOMOWBIO UHCMPYMEHMO8
OJ1s1 U3MepeHUll OIUH U Y208,

®  GLIYUCTAMb  NAOWAOU  NPAMOY20JbHUKOS,  KEAOpamos, 00vbembl  NPAMOY20JbHbIX
napannenenuneoos, Kyoos.
B noBceqHeBHOIM KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  GLIYUCTAMb PACCMOSHUA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYayusx, niouwaou
Y4acmKo8 npsAmMoy20abHol popmbl, 06beMbl KOMHAM,

®  GLINONHAMb NPOCMeUuUe NOCMPOeHUs HA MECIHOCMU, He0DX00UMble 8 PEaNbHOU HCUSHU,

®  oyenusamv pasmepuvl PeairbHbIX 00BLEKNMO8 OKPYHCAIOWEe20 MUpQ.
HcTropust MaTreMaTUKH

J Xapaxmepuzoeams K10 8b10AIOWUXCA MAMEMAMUKOE 8 PA38UMUE MAMEeMaAMUKU u
UHBIX HAYYHBIX obaracmel.

BbinmyckHUK Hay4uTcs B 7-9 kiaccax (/151 MCNOJIb30BAHUS B NIOBCEAHEBHOM KU3HU U
olecrieyeHNs] BO3MOKHOCTH YCIIEIITHOTO NMPOJ0JKeHHsl 00pa3oBaHusi Ha 6230BOM YpPOBHe)
JJIeMeHTbI TEOPHH MHOKECTB U MaTeMATHY€eCKOM JIOTHKH

e OmnepupoBaTh Ha 0a30BOM YpOBHE' TOHATHAMH: MHOXKECTBO, SJIE€MEHT MHOXKECTBA,
MOJIMHOKECTBO, TPUHAIC)KHOCTH;

®  33/1aBaTh MHOXKECTBA MEPEUUCICHUEM UX AJIIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TIOIMHOKECTBO B MPOCTEHIIINX CUTYAITHX;

e omnepupoBaTh Ha 0a30BOM YPOBHE TOHATHIMH: OIPEIACICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIbCTBO;

® [PUBOAUTH IPUMEPHI U KOHTPIPUMEPDI JIsl TOATBEPHKICHUS CBOMX BbICKa3bIBAHUH.
B noBceHeBHOM KM3HU U NIPU U3YyYE€HUM APYTUX MPeAMETOB:

®  JCIOJIb30BaTh TrpaduyecKkoe TNPEJCTAaBICHUE MHOXXECTB I OIKMCAHHUS peajbHbIX
MIPOIICCCOB | SIBJICHUH, MPY PEIICHHUH 3a7a49 IPYTUX YIeOHBIX MPEIMETOB.
Yucaa

e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSAMHU: HATypallbHOE YHCIO, LEJI0€ YHCIIO,
OOBIKHOBEHHast JIpoOb, JAecsITHYHAas JpoOb, CMEIIaHHAas JpoOb, palMOHAJIBLHOE YHCIIO,
apruMETUYECKUI KBaJIpaTHBIM KOPCHb;,

®  HCIOJIb30BaTh CBOMCTBA YKMCEI U MpaBUia ACHCTBUI PHU BBIIIOJTHEHUN BBIYUCICHUH;

®  HCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
pELICHUH HECIOXKHBIX 3a/ad4;

®  BBINOJHATh OKPYIJIEHUE PALIMOHAIIBHBIX YMCEN B COOTBETCTBUM C IIPABUIIAMM;

®  OILICHMBATh 3HAYEHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO €00 YUCIa;

®  pacro3HaBaTh PalMOHAJIbHBIE U UPPALMOHAIBHBIC YUCIIA;

®  CpaBHMBATh YHUCIA.
B noBcegHeBHOI KU3HM U TP M3YyYEHHUH JAPYTUX IPeAMETOB:

®  OILICHMBATh PE3YJbTAThl BEIYMCICHUN MIPU PEIICHUN MPAKTUUECKUX 3a/a4;

®  BBINOJHATH CPABHEHHUE YMCEN B PEATIbHBIX CUTYAIIUsX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKEHHS NpPHU PEIICHHHM MPAKTHUYECKUX 3a/Jad W 3a7ad u3
JIPYTUX y4eOHBIX TPEIMETOB.
ToxnecTBeHHBbIE TPe0OPa30BaAHUA
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e BpINOJHATH HECIOXKHBIE MPEoOpa3oBaHUs I BBIYMCICHUS 3HAYEHUN YHMCIOBBIX
BBIpQKEHUM, COACpXKAIIMX CTENeHW C HaTypaJibHbIM IIOKa3aTelieM, CTeNeHH C  IIeJIbIM
OTPUILIATENLHBIM MTOKa3aTelieM;

®  BBINIOJIHATH HECIOXKHBIC MPEOOPa30BaHUS IIENBIX BBIPAXKEHUI: PACKPHIBATH CKOOKH,
MIPUBOJIUTH TIOJJOOHBIC CIaraeMebic;

®  WCIIOJIB30BaTh (OPMYNIBI COKPAIIEHHOTO YMHOXCHHS (KBaJpaT CyMMBbI, KBaJpaT
Pa3HOCTHU, PA3HOCTH KBAIPATOB) JJIsl YIIPOIIECHUS BEIYMCICHUNM 3HAYCHHU I BBIPAKCHUN;

®  BBINOJHATH HECIOXKHBIE MPEoOpa3OBaHUs APOOHO-TUHEHUHBIX BBIPAXKEHUN U BBIPAKCHUM
C KBa/IpaTHBIMU KOPHSIMHU.

B noBceaHeBHOI :KU3HM U TP U3YYEHUU JAPYTUX PeIMETOB:

® [IOHMMAaTh CMBICII 3aIMCH YUCIIA B CTAHJAPTHOM BHUJIE;

e  omepupoBaTh Ha 6Ga30BOM YPOBHE TOHITHEM «CTaHJAPTHAS 3aMMUCh YUCIIAY.
YpaBHeHusI H HEPaBEHCTBA

e OmnepupoBarb Ha 0a30BOM YypOBHE TMOHSATHUSMHU: PABEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHHE, KOPEHb YpaBHEHUs, PEIICHHE YypPaBHEHHS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HepaBeHCTRA;

MIPOBEPSATH CIPABEAJIMBOCTD YMCIIOBBIX PABEHCTB U HEPABEHCTB;
periaTh JTMHEHHBIC HEPAaBEHCTBA U HECTIOKHBIC HEPABEHCTBA, CBOAIINECS K TMHEHHBIM;
periaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPAaBHEHHH, HEPABCHCTB;
MIPOBEPSATH, ABJSAETCS JIU JAHHOE YUCJIO PEIICHUEM YpaBHEHUS (HEPAaBEHCTBA),
periaTh KBaJpaTHbIE ypaBHEHUS 10 (popmyse KOpHEH KBaIpaTHOTO ypaBHEHHS;
e  U300pakaTh PEIICHHS HEPABEHCTB U UX CUCTEM Ha YUCIIOBOU MPSIMOM.
B noBceaHeBHOI KU3HM U TPU U3YyYEHUU APYTUX NPeIMETOB:

® COCTaBJISAITH M peEllaTh JMHEHHBIE YpPaBHEHHs NPHU PELICHUH 3a]a4, BO3ZHUKAIOIIUX B
IPYrux y4eOHbIX IpeaMeTax.

D yHKUUHA

e Haxomuts 3HaueHHe QYHKIMH 110 33JaHHOMY 3HAUEHUIO apTyMEHTa;

® HaxoOUTh 3HAYEHHE apryMeHTa MO 3aJaHHOMY 3HAa4YeHHIO (YHKIMM B HECIOKHBIX
CUTYaLMSIX;

®  ONpEeleNiATh MOJOKEHHE TOYKM IO €€ KOOpJAMHAaTaM, KOOPJIMHAThl TOYKH IO €€
MIOJIOKEHUIO Ha KOOPAMHATHOM MJIOCKOCTH;

e 10 rpaduKy HaXOAUTh OOJACTh ONpPENENICHUs, MHOKECTBO 3HAYCHHM, HyIu (QYHKIUH,
MIPOMEXYTKA 3HAKOMOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUsT M yObIBaHMs, HauOojblliee U
HauMeHblIIee 3HaueHus! QyHKIINH;

®  CTpOUTH I'paduK TMHEHHOW YHKIINH;

® [IPOBEPATH, SBISETCA JIU AAaHHBIN rpaduk rpadukoM 3agaHHON (GyHKIMU (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHATILHOCTH);

e ompenensaTh MNPUOIMKEHHbIE 3HAYEHUS KOOPAWMHAT TOYKH IepeceueHus TpadukoB
(b yHKIIHIA;

e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHIMH: MOCIEI0BATEILHOCTD, apr(pMeTHUECKas
MIPOrpeccusi, FTEOMETPUYECKas MPOTrPECCUsi;

e pemath 3aJa4d Ha TMPOTPECCHU, B KOTOPBIX OTBET MOKET OBITh MOJIyYeH
HEMOCPEJCTBEHHBIM MOJICUeTOM 0e3 MpUMeHeHHsI (HOPMYIL.

B noBceHeBHOI KU3HM U NIPU U3YYEHUH APYTUX NPeIMETOB:

®  WCIOJIb30BaTh TpadUKH pealbHBIX MPOIECCOB W 3aBUCUMOCTEH Ui OmpeieNieHus uX
CBOMCTB (HauOOJBIIIME U HAUMEHBIIINE 3HAUCHUS, IPOMEXKYTKH BO3pACTaHMs M yObIBaHUs, 00nacTu
MOJIOKUTETBHBIX U OTPUIIATENbHBIX 3HAYEHUH U T.IL.);

®  WCIIOJIb30BaTh CBOMCTBA IMHEHHOW (DYHKIINU U ee TpaduK Mpu perieHu  3a1a4 U3 APyrux
y4eOHBIX MMPEAMETOB.

CraTucTHKA U Teopusi BepOSITHOCTEH
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e lmerp mpeicTaBiICHUE O CTATHCTHUECKUX XapaKTEPHCTUKAX, BEPOSTHOCTU CIYyYalHOTO
COOBITHSI, KOMOMHATOPHBIX 33]la4aX;

e pemiath NMpOCTEHIINEe KOMOMHATOPHBIC 33Jaud METOIOM MpPSIMOTO W OPraHW30BAHHOTO
nepedopa;

®  TPEACTaBJIATH JaHHBIC B BUE TaOJMHII, AUarpamm, rpaduKoB;

e  uyuTaTh MH(OPMAIHIO, IPEACTABICHHYIO B BHJIE TaOJIHIIBI, TUarpaMMBbl, Tpaduka;

®  OmpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapaKTEPUCTUKN YHCIOBBIX HAOOPOB;

®  OIICHUBATh BEPOSTHOCTH COOBITHS B MIPOCTEUIINX CITyJasix;

®  UMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBJICHUSX.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  OIICHUBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Iepedopa;

®  UMETh NPECTABICHNE O POJIM IPAKTUIECKU JOCTOBEPHBIX H MAJIOBEPOSTHBIX COOBITHH;

® CpaBHUBaTh OCHOBHBIE CTAaTHCTUYECKHE XapaKTEPHCTHUKH, IOJyYCHHbIE B TIpoIlecce
peleHus MPUKIIAIHON 3a/1a4d, H3yYCHUS PEATBHOTO SBIICHHS,

®  OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITUI U SIBIICHUN B HECTIOKHBIX CUTYAIUAX.
TekcToBble 321a4H

e Pemare HECIIOXHBIE CIOKETHBIE 33Ja4d pa3HBIX THIIOB Ha Bce apu(MeTHdecKue
JICHCTBHS,

®  CTPOUTH MOJIEJIb YCIOBHUS 3aJauu (B BUJE TAOJUIbl, CXEMbl, PUCYHKA WUJIM ypaBHEHUS), B
KOTOPOH NaHBl 3HAUCHHs JABYX M3 TPEX B3aMMOCBSI3aHHBIX BEIWYHH, C IENBIO0 TOWCKA PEUICHHS
3a/1auu;

®  OCYHIECTBJIATH CIOCOO MOMCKA PEIICHUs 3aJlaui, B KOTOPOM PacCyXJIE€HUE CTPOUTCS OT
yCIIOBHUS K TPeOOBAHUIO W OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJISATH IUJIaH PEIICHUs 3aJa4uu;

®  BBIJCIATH ATAINbl pEUICHUS 331a4U;

®  UHTEPNPETUPOBATH BHIYHUCIUTENbHBIE PE3yJdbTaThl B 3aJlaue, UCCIENOBaTh MOJYyYEHHOE
pelIeHre 3a/1auH;

e 3HATh pa3jIu4uMe CKOPOCTeil 00beKTa B CTOsiYEH BOJAE, MPOTHB TEUEHUS U MO TEUEHUIO
peKu;

e  pelarth 3a/la4M Ha HAX0KJIEHUE YaCTH YKCia U YKcia 10 ero 4acTu;

e  pemiarh 33/Ja4M pPa3HbIX TUIOB (Ha pabOTy, HA MOKYIKHU, HAa JBH)KEHUE), CBS3bIBAIOIINX
TPH BEJIMYUHBI, BBIJICISITh 3TU BEJIMYMUHBI U OTHOIICHUS MEXAY HUMH;

®  HaxOJIUTh HPOLEHT OT YHUCJA, YUCIO MO MPOLEHTY OT HEro, HaxOIuUTh MPOLIEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILICHHE BEIMYHHBI;

®  pellaTh HECJIOXKHbIE JIOTUYECKUE 3a7]a4i METOJIOM PACCYKICHUH.
B noBcegHeBHOI KU3HHU U NIPH U3YYEHUH APYTUX MPeIMETOB:

®  BBIJBUTaTh FHUMOTE3bI O BOZMOXKHBIX MPEIEIbHBIX 3HAUCHUAX UCKOMBIX B 337a4€ BEIHMYMH
(menatb NPUKUIKY).
I'eomerpuyeckune Gpurypsl

e  OnepupoBaTh Ha 0a30BOM YPOBHE NOHSITUSAMH I€OMETPUUECKUX DUTYP;

®  U3BJIEKaThb MHPOPMAIUIO O TEOMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTEkKax B
SIBHOM BUJIE;

® MPUMEHSTH JUIA PEIIeHUs 3a/1a4 reoMeTpruueckue akThl, €CIU YCIOBUS UX MPUMEHEHUs
3aJlaHbl B SBHOMU (hopMme;

e pemath 3a/Ja4yd HAa HAXO0XJACHHE TEOMETPUUYECKHUX BEIUYMH 10 o0pa3nam Wiu
ITOPUTMAaM.
B noBceaHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

® WCIIOJIb30BaTh CBOMCTBA TEOMETPUYECKUX (UTyp [UIsi pELIeHUS THUIIOBBIX 3ajad,
BO3ZHUKAIOIINX B CHUTYAIMsIX TOBCEAHEBHOM KM3HHU, 3a/1a4 MPAKTUIECKOTO COICP KAHMUS.
OTtHoweHnst
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e OmnepupoBarb Ha 0a30BOM ypOBHE MOHSATHUAMHU: PABEHCTBO (Uryp, paBHBIC (QUTYDHI,
PaBEHCTBO TPEYrOJbHUKOB, NApAJUIEIbHOCTD MPSAMBIX, NEPIEHAUKYISIPHOCTh IPSIMBIX, YIJIbI MEXIY
MPSIMBIMHU, EPIIEHAUKYIISIP, HAKJIOHHASL, TPOEKIINSL.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NPeIMeTOB:

®  HCIIOJIb30BAaTh OTHOILIEHUS JUISl PELLIEHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOIIUX B PeaIbHOU
AKU3HU.

N3mepenust u BbIYMCICHUS

e  BbInonHATh U3MEpPEHHUE JUIMH, PACCTOSIHUM, BEIUYUH YIJIOB, C IOMOLIBI0O HHCTPYMEHTOB
JUIS U3MEPEHUN JJIUH U YIJIO0B;

e TpuMeHATh (GOPMYNIBI TEpUMETpa, IUIOMEAAX W 00beMa, IUIOMAAN TOBEPXHOCTH
OT/IeJIbHBIX MHOTOI'PAaHHUKOB IIPU BBIUMCIEHUSIX, KOTJIa BCE JaHHbIE UMEIOTCS B YCIIOBHH;

e mpumeHsaTh Teopemy Iludaropa, 06a30Bble TPUTOHOMETPUUYECKHE COOTHOILEHUS IS
BBIUHCIICHUS JUIMH, PACCTOSTHUM, TUTOIIAACH B MPOCTEHUIINX CITyYasX.

B noBcegHeBHOM KU3HM ¥ NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  BBLIYHCIATH pPACCTOSIHUS HAa MECTHOCTM B CTaHAAPTHBIX CHUTYyalusX, IUIOMIATd B
MPOCTENIINX CITydasix, IPUMEHATh GOPMYIIbI B IPOCTEHIINX CUTYalUSIX B TOBCEIHEBHOM JKU3HH.
I'eomeTpuueckune nocTpoeHus

e U3o0paxkaTh THUMOBbIE IMJOCKHE (QUIYphl U (UTYpPHl B MPOCTPAHCTBE OT PYKH U C
MTOMOIIBI0 HHCTPYMEHTOB.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  BBINOJIHATH MPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOAUMbIE B pealbHON KU3HU.
I'eomeTpuuyeckue npeodpa3oBaHus

e  Crpouth Qurypy, CHMMETPUYHYIO TaHHOW QUIype OTHOCUTENHLHO OCH U TOUKH.

B noBcegHeBHOM KU3HH U NIPH U3YYEHUH APYTUX NPEIMETOB:

®  pPacHo3HaBaTh ABWKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

®  pPacHo3HaBaTh CUMMETPUYHBIE (PUIYPHI B OKPYKAIOIIEM MHpE.
BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBaTb Ha 0a30BOM YpOBHE MOHSATUSAMHU BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YMCJIO,KOOPANHATBI Ha INIOCKOCTH;

e omnpenenarb NpUOIMKEHHO KOOPAMHATBI TOUKU IO €€ M300pa)KeHUI0 Ha KOOPAMHATHOMN
IIJIOCKOCTH.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  HCIIOJIB30BAaTh BEKTOPHI JUISl PEIICHUS NPOCTEHNIMX 3a7ad Ha ONPENCIIEHUE CKOPOCTU
OTHOCHUTEJIBHOTO JIBWKEHUS.

HcTropust MaTeMaTUKH

e OnuceiBaTh OTACIbHBIE BBIJAIOIIMECA pPE3YJAbTaThl, IOJYYCHHBIE B XOJE Pa3BUTHS
MaTEeMaTUKU KaK HayKH;

e  3HATh IPUMEPHI MATEMATUYECKUX OTKPHITHUI U UX aBTOPOB, B CBS3M C OTEUYECTBEHHOU U
BCEMUPHOU UCTOPHUEH;

® [IOHMMAaTh POJIb MATEMAaTUKH B pa3BUTUH Poccuu.

MeTtoabsl MaTeMaTHKH

e BpiOupaTh NOAXOAAIIMA H3yYEHHBIH METOA JUId pelIeHHs W3YYEeHHBIX THUIIOB
MaTeMaTHYECKHX 3a7ay;

e [IpuBoauTe mHpUMEpPbl  MAaTEMAaTUYECKMX  3aKOHOMEPHOCTEH B OKpYXKAIOLIEH
JNEUCTBUTEIBHOCTH U IPOM3BEICHUSAX UCKYCCTBA.

BhInyCKHHUK MOJIy4YHT BO3MOKHOCTh HAYYHTHCH B 7-9 Ki1accax Uit o0ecnie4eHUs1 BO3MOKHOCTH
YCHELIHOIr0 NMPOJ0JIKeHHs 00pa3oBaHus HA 02a30BOM M YIiIy0JIeHHOM YPOBHSIX
DJIEeMEeHTBI TEOPHH MHOKECTB 1 MATEeMaTH4eCKOM JIOTUKHU

e  Onepuposamv"  nomsmusmu: onpedenenue, meopema, aKkcuOMa, MHOJICECMEO,
Xapakmepucmuky MHOJICeCmed, JJeMeHm MHOJCeCmeda, Mnycmoe, KOHeuyHoe U OecKoHeuHoe
MHOICECBO0, NOOMHOIHCECMBO, NPUHAONENHCHOCMb, BKII0YEHUE, PABEHCIE0 MHONCECE,
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®  U300padicamev MHOMCECBA U OMHOULEHUE MHOXMCECE C NOMOWbIO KpY2086 Jiliepa;

®  onpeodenamsb NPUHAONIEHCHOCb DIEMEHMAa MHONCECMBY, 00beOUHEHUIO U NepecedeHurO
MHOJHCECS,

®  300a8amb MHOMCECMBO C NOMOWDbIO NePEeUUCTIeHUs. DTIEMEHMO8, CLOBECHO20 ONUCAHUSL

®  onepuposamv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCIb U JONCHOCTb BbICKA3bIBAHUS,
OMpuyaHue 8vbiCKA3bIBAHUL, ONEPayUl HAO BbICKA3LIGAHUAMU. U, UTU, He, YCI08HbIE BbICKA3bIBAHUS
(umnauxayuu);

®  Ccmpoums 8bICKA3bIBAHUSA, OMPUYAHUSL BbICKA3bIBAHUIL.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  cmpoums YenouKu YMO3AKIIOUEHUU Ha OCHOBE UCNONb308AHUSA NPABUIL TI02UKU,

®  UCNONL308AMb  MHONMCECMBA,  ONepayuu ¢  MHOMCeCMmEamu, ux epaguueckoe
npeocmasienue 0Jisk ONUCAHUS PeaibHbIX NPOYECCO8 U ABTLeHUI.
Yucaa

o Onepuposamb NOHAMUAMU: MHONCECMBO HAMYPAILHBIX YUCET, MHONCECMBO YeNblX
yucen, MHOXMCECMBO PAYUOHANbHLIX 4YUCel, UPPAYUOHATbHOE HYUCTO, KBAOPAMMHbIL KOPEHb,
MHOHCECBO  OCUCEUMENbHBIX UYUCeT, 2e0MeMpPUdecKds UHMepnpemayus. HamypaibHulX, YeabiX,
PAYUOHATILHBIX, OeUCMBUMENbHBIX YUCe,

®  NOHUMAMb U OOBACHAMb CMBICT ROSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOAHAMb BbIYUCTEHUSA, 6 MOM YUCIe C UCNOAb308AHUEM NPUEMOE DPAYUOHATLHBIX
B8bIYUCTEHUU,

®  BLINOIHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCILA,

®  npedcmasiAmsb payuUoHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU Opoou

®  YNoOpsA0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8UOe 0DLIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooumv HOJ/[ u HOK uucen u ucnoiv3osams ux npu peuteruu 3a0ay.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YyYEHHUH IPYTUX MPEAMETOB:

®  NPUMEHAMb NPABUNLA NPUOTUNCEHHBIX BbIYUCTICHUL NPU peuleHul NpaKmu4ecKux 3a0ay u
peueHuu 3a0a4 Opy2ux y4eOHvlX npeomemos,

®  GLINOIHAMb CPABHEHUE Pe3YIbMAmO8 8bIYUCIEHUL NPU PeuleHUU NPAKMUYecKUx 3a0ay, 8
MOM HUC/ie NPUOTUINCEHHBIX GbIUUCTEHULL,

®  cocmasisims U OYEeHUBAMsb YUCIO0BbLE BbIPAICEHUS NPU PEUleHUU NPAKMUYecKux 3a0ay u
3a0ay uz opyaux yueoHviX npeomemos,

®  3anucvléame U OKpYeIsimb YUCI08blEe 3HAYEHUS PEANbHbIX BEIUYUH C UCNOTIb308AHUEM
PA3ZHBIX CUCTEM UBMePEHUs.
ToxnecTBeHHbIE Pe0OPA30BAHUSA

o  Onepuposamb NOHAMUAMU CIMENEHU C HAMYPATbHbLIM NOKA3AMeneM, CIeneHu ¢ Yeiblm
OMPUYAMENbHBIM NOKA3AMenem,

®  GLINOIHAMb NPeodPA308AHUSL YETbIX BbIPANCEHULL: OeUCMEUsi ¢ OOHOULIEHAMU (CTLOJICEHUe,
BbIUUMAHUE, YMHOJCEHUE), OCUCBUsL C MHO2OYUICHAMU (COJICEHUe, BbIYUMAHUE, YMHONCEHUE),

®  GLINOIHAMb PAZLONCEHUE MHO2OULEHO8 HA MHONCUMENU OOHUM U3 CHOCOO08. 8bIHECeHUe
3a CKOOKY, 2PYRNUPOBKA, UCNONb308AHUE POPMYTL COKPAUJEHHO2O YMHONCEHUSL,

®  gul0ensMb KBAOPAM CYyMMblL U PA3HOCMU OOHOYLEHOS,

®  PACKIAdbIBaAmMb HA MHOJCUMENU K8AOPAMHbIL MPEeXUieH;

®  GLINOAHAMbL  NPeodPA306aAHUS.  BbIPANCEHUL,  COOEPIUCAWUX — CMENeHU ¢ Yeablmu
OMPUYAMENLHBIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CMeneHu ¢ Yeibim
OMpUYaAmMenbHbiM HOKA3amenem K 3anucu 6 suoe opoou,

®  GLINOIHAMb NPeodPA308aHUs OPOOHO-PAYUOHAILHBIX BbIPAICEHUN. COKpaujeHue opobetl,
npugedenue ancedopauyeckux Opobeu K o0OwjemMy 3HAMEHAMENIO, CLONCeHUe, YMHONCeHUe, OeleHue
aneebpauveckux Opobet, 6038edeHue aneedpaudeckol Opobu 8 HAMYPAIbHYIO U YErylo
OMpUYamenbHy0 CmeneHbs,

®  BLINOAHAMb NPEOOPA3ZOBANUS BLIPANCEHUU, COOEPAHCAUUX KEAOPAMHbBLE KOPHU,
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®  gbloensamb KEaopam CYMMbl ULU PA3HOCMU O8VUIEHA 8 BbIPANCEHUSIX, COOepIUCAUUX
K8aOpammubvle KOPHU,

®  GLINOJHAMb NPEoOPAZ0BAHUS BLIPAICEHUL, COOEPAHCAUUX MOOYTb.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  GLINOJIHAMb NPeobPA308aHUSL U OCUCMEUs C YUCIAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;

®  GLINOJHAMb NPe0OPA308AHUsL ANCCOPAUUECKUX BbIPAICEHUL NPU PeleHUul 3a0a4 Opyaux
VUeOHbIX NPeOMemos.
YpaBHeHUs] 1 HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. VPABHEHUE, HePABEHCMBO, KOPEHb VPAGHEHUs, peuleHue
HEPABeHCMBa, PABHOCUIbHLIE VPABHEHUs, 00aacmb  onpedelieHus YpasHeHusl (HepaseHcmad,
cucmemvl YpasHeHUll U HepPaABEeHCMS),;

®  pewams JUHElHble VPAGHEHUs U VPABHEHUsl, CEOOUMble K JUHEUHbIM C NOMOUbIO
MOAHCOECMBEHHBIX NPE0OPA308AHUIL,

®  pewams KeaOpammuvle YPAGHeHUs U YPAGHEHUs, C800UMblEe K K8AOPAMHbIM C NOMOULbIO
MOHCOECMBEHHBIX NPE0OPA308AHUIL,

®  pewams OPOOHO-TUHElHbIE YPAGHEHUSL,

*  pewams npocmetiuiue uppayUOHAIbHbIE ypagHerus euod | f (x) =a, \/ f (x) = \/ g (X)

®  peuwiams YpasHeHUsl 8UOA x"=a ;

®  pewams ypasHeHus CNOCOOOM PAZLONCEHUS HA MHONCUMENU U 3AMEHbL NEPEMEHHOLL,

®  UCNONL308AMb MEMOO UHMEPBAN08 OJil peueHUs Yeavlx U OPOOHO-PAYUOHATLHBIX
HepaseHcma,

®  pewams TUHelHble YPABHEHUs U HEPABEHCMBA C NAPAMEMPAMU,

®  peuwlams HeCI0NCHbIE KBAOPAMHbLE YPABHEHUS C NAPAMEMPOM,

®  peulams HeCI0NCHbIE CUCTIEMbL TUHEUHBIX YPABHEHULL C NAPAMEMPAMU,

®  peulams HeCI0NCHbIE YPABHEHUS 8 YEbIX YUCTAX.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH IPYTUX MPEAMETOB:

® cocmasiams U pewiamsv JUHelHble U K8AOpamuvle YPAGHEHUs, VPABHEHUs, K HUM
c800sIyUeCs], CUCTEMbl JUHEUHbIX YPAGHEHUL, HePABeHCME NpU peuleHuu 3a0ay Opyeux yYeOHbIX
npeomemos;

®  BLINOIHAMb OYEHK)Y NPABOON0000Us Pe3YIbMAmos, NOAYYAeMbIX NPU PeUeHUU TUHEHbIX
U K8AOPAMHBIX YPABHEHUUl U CUCMeM JUHEUHbIX YPAGHEHUNl U HepaBeHCme Npu peulenuu 3a0ay
Opyeux yueOHblX npeomMemos,

®  guIOUpamb COOMBEMCMBYIOUUEe YPABHEHUs, HEPABEHCMBA UMU UX cucmemvl OJisl
COCMABIEHUSI MAMEMAMUYECKOU MOOENU 3A0AHHOU PeabHOU CUMYayul Ul NPUKIAOHOU 3A0adu;

®  yMemb UHMEPNPEMUPOBAMb NOLYYEHHLIL NPU peuleHul YPAGHEHUs, HepageHcmed uiu
cucmembl pe3yrbmam 6 KOHMeKCme 3a0anHOU PeaibHOU CUMyayuu Uiy NPUKIAOHoU 3a0a4u.
DyHKUUH

o Onepuposamv NOHAMUAMU: PYHKYUOHATLHAS 3A8UCUMOCTb, DYHKYUSA, epadhux pyHKyuu,
Ccnocobbl 3a0anus yHKYUulY, apeymMeHm u 3sHavenue GyHKyuu, ooiacmos onpeoeieHus U MHONCeCmao
3HauUeHull QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (BYHKYUU,
uemHOCMb/HeuemHOCMb QYHKYUU,

o cmpoums epaguxu JIUHEUHOL, K8AOpamuiHo @yHryui, obpamuoi

) y=\/X|y=€/;, y=|X|;
X+Db
®  Ha npumepe K8AOPAMUUHOU DYHKYUU, UCNONIb308AMb NPeodpa308anus epagura ynkyuu
y=f(X) ons nocmpoenus epagpuxos pynxyuii y = af (kx-+b)+c ;
®  cocmasnsimov ypasHeHus NPAMOU NO 3A0AHHBIM YCIIOBUAM: NPOX0OsWel uepe3 08e mouKu

€ 3a0AHHBIMU KOOPOUHAMAMU, NPOXOOAUjell Yepe3 OaHHYI0 MOYKY U NAPALIENbHOU OAHHOU NPAMOLL
® uccne0oeamv QYHKYUIo no ee 2paghuxy;

NPONOPYUOHATLHOCIU, DYHKYUU 8U0A: Y = a +
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®  HAXOOUMb  MHOMCECMB0  3HAYEHUl,  HYIU, NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

®  onepuposamv NOHAMUAMU. NOCIE008AMENLHOCHb, apuMemuyeckas npocpeccus,
2e0MempuiecKas npo2peccusi;

®  pewams 30044l HA APUGMEMUUECKYIO U 2EOMEMPULECK)IO NPOSPECCUIO.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PeanbHylo 3A8UCUMOCTIb UILU NPOYecc NO UX
Xapakxmepucmuxam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK K8AOPAMUYHOU (YHKYuU Npu pewieHuu 3a0ay u3z
Opy2ux yueOHbiX npeomMemos.
TexcToBbIE 320a4H

e Pewams npocmvie u CLOJNHCHbIE 3A0A4U PA3HLIX MUNOG, A MAKI’CE 3A0a4u NOGLIUEHHOU
mpyoHoCcmu,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CILONCHbIX 3a0ay Onis
NOCMPOEHUsL NOUCKOBOLL CXeMbl U PeUuleHUs 3a0ay;

®  paziuuamov MOO0eib MeKCma U MoOelb peweHus 3a0aqi, KOHCMPYUposams K OOHOU
MOOenu peulenusi HeCI0HCHOU 3a0ayu pazuvie MoOoelu MeKCma 3a0adu;

®  3HAMb U NPUMEHAMb 00a CNOCcoOA NOUCKA peuleHUs 3a0ay (om mpebdo8aHus K YCI08Uio U
om ycnosus K mpebosaHuio),

®  MOO0enUposamv paccyicoeHus npu NOUCKe peueHus 3a0ay ¢ NOMOwbo 2pap-cxemol,

®  gvienAMmb DMAansl peueHUs 3a0ayu U COOePHCAnUe Kaxrcoo2o Smand;

® yuemb GblOUPAMb ONMUMANLHBIL MEmoO peuwleHuss 3a0a4u U O0CO3HABAMb 6blOOp
Memooa, PpaccmMampusamv pPa3iuyHble Memoobl, HAXO00UMb pPA3Hble peuleHus 3a0ayu, eciu
B03MOIHCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUs NPU PeUleHUU 3a0ay,

®  GLINOJHAMbL PA3IUYHBIE NPE0OPA308aAHUSL NPEONONCEHHOU 3a0ayl, KOHCMPYUPOBAnb
HOoBble 3a0ayu U3 OAHHOU, 8 MOM YuUcie 0OpamHbvle;

®  UHMEPNPeMUPOB8aAMb SbIHUCTUMENbHbLE Pe3YIbMAambl 8 3a0aye, UCCIe008amb NOLYYEeHHOE
peutenue 3a0aqu;

®  QHANUZUPOBAMb 8CEBO3MONCHBIE CUMYAUUU B3AUMHO20 PACNOLONCEHUS. 08YX 00BLEKMO8 U
UBMEHeHUe UX XAPaKmepucmux npu COBMEeCMHOM OBUICEHUU (CKOPOCMb, 8peMsl, PACCmOosHue) npu
peweHuy 3a0a4 Ha O8udiceHue 08yX 00beKMO8 KAK 6 O0OHOM, MAK U 6 NPOMUBONOJIOHNCHBIX
HANpaeieHusix;

®  uCccnedo8amb 8Ce8OIMOIICHbIE CUMYAYUU NPU PeueHuU 3a0a4 Ha O08UdCeHUe Nno peke,
paccmampusams pasHvle CUCMeMbl OMCUema,

®  peuiams pa3zHOOOPA3HbIE 3a0aAYU «HA YACTIUY,

®  peuwiams U 0O00CHOBbIBAMb CB0€ peuieHue 3a0ay (8blOelamb MamemMamuieckyio 0CHO8Y)
HA HAXOJICOEHUe YACMU YUCAA U YUCTA NO €20 YACMU HA OCHO8E KOHKDEMHO20 CMbLCAA OpoOuU,

®  0co3Hasamov U O0OBLACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNO0S, CEA3bIEANUWUX MPU
8eUUUHbL (Ha pabomy, HA NOKYNKU, HA 0BUdNCEHUE), 8blOSIAMb MU BEIUUUHBL U OMHOUEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU PeueHuu 3a0ay, KOHCMpPYupo8ams COOCMEEHHble 3a0ay YKA3AHHbIX
Mmunoe;

®  grnademv OCHOBHbIMU MEMOOAMU PEULeHUs. 3A0aY HA CMECU, CNILABbl, KOHYEHMPAyuUuL,

®  pewams 3a0auu HA NPOYEHMbL, 8 MOM HUC]e, CIONCHbIE NPOYEHMbL ¢ 0OO0CHOBAHUEM,
UCNONb3YSL PA3HBLE CNOCOObL;

®  pewams lo2uYecKUe 3a0ayu PAZHbIMU CROCOOAMU, 8 MOM YuUcie, ¢ 08YyMs OIOKamMu U ¢
mpems O10KaMu OaGHHBIX C NOMOWbI0 MAbIUY,

®  pewiams 3a0a4u N0 KOMOUHAMOPUKE U Meopul 8epOSMHOCMell HA OCHO8E UCHONb308AHUSL
U3YUEHHBIX MemOo008 U 0O0CHOBbIBAMb pelleHUe;

®  peuiams HeCl0NHCHbIE 3A0ayl N0 MAMEeMAMU4ecKol Cmamucmuxe,
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®  061a0emb OCHOBHLIMU MEMOOAMU pEUleHUs CIOHCEMHbIX 3a0ay. apugmemudecKkul,
aneebpaudeckuil, nepebop 8apuaHmos, 2eo0Mempudeckuti, epapuiecKull, NPUMeHAMs UX 6 HO8blX NO
CPABHEHUIO C U3YUEHHbIMU CUMYAYUSX.
B noBceaHeBHOM KU3HM U NPH U3YYEHUH JPYTUX MPeIMETOB:

® guidenamb NpU peuleHuu 3a0ay XapaKkmepucmuky paccMampusaemol 6 3aoave
cumyayuy, OmiuyHvle OMm PeanbHblX (Mme, Om KOMOPbIX AOCMPASUPOBAIUCH), KOHCMPYUPOBAMD
HOBble Cumyayuu ¢ yuemom IMux XapaKxmepucmux, 6 UYACMHOCMU, NpuU peuleHuu 3a0ay Ha
KOHYeHmpayuu, y4umsiéams NIOMHOCIb GeUjecmad;

®  pewiams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PeasibHblX CUmyayul, 8
KOMOPbIX He mpebyemcs MOUHbIU GbIYUCTUMENbHBIU Pe3VIbmam,

®  pewams 3a0auu HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3Hble CUCEMbL OMCcYemd.
CTaTHCTHKA M TeOpHUsI BEPOSITHOCTEI

e  Onepuposamv NoOHAMUAMU. CMOJLOYAmMble U KPY2o8ble OUazpammvl, madiuybl OAHHbIX,
cpedHee apugpmemuyeckoe, Meduaua, Hauboavbuiee U HAUMeHbUiee 3HAYEeHUS 6blOOPKU, DPA3MAX
8bI00PKU, OUCNEpCUs U CMAHOAPMHOe OMKIOHEHUe, CIVYAUHAA USMEHYUBOCTb,

®  u3sIEKAMb UHGDOPpMAYUIO, NPEOCABIEHHYIO 8 MAOIUYAX, HA OUAPaAMMAX, epaguxax;

® cocmasnams madaUYbl, CMPOUMb OUASPAMMYL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv  NOHAMUAMU. (AKMOPUATL YUCLA, NEPECMAHOBKU U  COYEemAaHus,
mpeyeonvrux Ilackans,

®  NPUMEHAMb NPABUILO NPOU3BEOEHUS NPU PeUleHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU: —CAVYAUHBIL ONbBIM, CAVYAUHBIL  6b100p, UCHbIMAHUE,
alemMenmapHoe caydainoe coovimue (UCXoo), Kiaccuyeckoe onpeoeienue eposmHoOCmu CIy4aiHo20
cobvimus, onepayuuy Hao CIYYAUHLIMU COOLIMUAMU,

®  npedcmasnsims UHGOPMAyUIo ¢ NOMOWbIO Kpy2os Jiliepa,

®  pewams 3a0auu HA BbIYUCIEHUE BEPOIMHOCMU C NOOCYENOM KOIUYECTNBA 8APUAHMOE C
NnOMOWbI0 KOMOUHAMOPUKU.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH IPYTUX MPEAMETOB:

®  Uu36IEeKAMb, UHMEPNPEMUPOBAMb U NPeoOPA308bIEAMb UHGOPMAYUIO, NPEOCMABNIEHHYIO 6
mabauyax, Ha Ouazpammax, 2pagurax, ompaxdcaruwiyro CEoUCMed U XApaKmepUCmuky peanrbHbIX
npoyeccos u si81eHull;

®  onpedensmb cmamucmuieckue XapaKmepucmuru blOOpPoOK no maoauyam, Ouaepamma,
epaguram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCHIU OM YelU PeuleHUs 3a0ayu;

®  OYEHUBAMb 8EPOSIMHOCNb PEAbHbIX COOLIMULL U A8TEHUIL.
I'eomerpuueckne purypsbl

o Onepuposame NOHAMUAMU 2eOMEMPUUECKUX Puyp;

®  U3GIEKAMb, UHMEPRPEMUPOBAmMs U NPeodpa306bl8amMb UHPOPMAYUID O 2EOMEMPUYECKUX
Pueypax, npedcmasieHHyI0 Ha YepmeNcax;

®  NpuMeHAmMb  2ceoMempuyeckue @Gaxkmol OAs  peulenus 3a0ay, 6 MOM  UucIe,
NPeononazanuux HeCKOIbKO WA208 PeuleHUs,

*  popmyruposams 6 NPOCMEUWUX CLYUAAX CEBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2eOMEMPULECKUE YMBEPIHCOCHUSL,

® glademb CMAHOAPMHOU  Klaccuukayuel NIOCKUX @ueyp  (mpey2oibHUKo8 U
UemblPexy2oNbHUKOS).
B noBceaHeBHOI KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:

®  UCNONL308aMb CEOUCMBA 2eOMEMPUHECKUX Pueyp ONsl peueHus: 3a0ay NPaKmuiecko2o
xapakmepa u 3a0ay u3 CMeHCHbIX OUCYUNTUH.
OTtHowmeHnst

e  Onepupogamv NOHAMUAMU: pABEHCME0  ueyp, pasHvle Quaypvl,  PABEHCMBO
Mpey2oNbHUKOS, NAPANNETbHOCMb NPSAMbBIX, NePNEHOUKYIAPHOCb NPAMbIX, Yelbl MeXCOY NPAMbIMU,
NepneHouKyiap, HAKIOHHAS, Npoekyus, nodobue ¢ueyp, nooobuvie ¢ueypvl, NOO0OHLIE
Mpey2oNbHUKU,
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®  npumenams meopemy Paneca u meopemy o0 npoOnOPYUOHAIbHBIX OMPE3KAX NPU peuleHUU
3a0au;

®  Xapakmepuzo6amv  63AUMHOE  PACHONONCEHUe NPAMOU U  OKPYICHOCMU,  08YX
OKpYICHOCIEU.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  UCNONBL308AMb OMHOWEHUS OISl pEUeHUsl 3a0at, BO3HUKAIOWUX 8 PealbHOU HCUSHU.
N3mepeHus: 1 BLIYMCIEHUS

o  Onepuposamv npeocmagieHusMu o ONuHe, NIoOWaou, obveme KaK GelUYUHAMU.
Ipumensms meopemy Ilughazopa, gpopmynvt niowaou, obvema npu peueHuU MHO2OUA208bIX 3a0ad,
8 KOMOpbIX He 6ce OaHHble NPeOCmAsNeHbl A6HO, d Mpedylom 6blYUCIeHUl, Onepuposams Oojee
WUPOKUM ~ KOTUYECMBOM  (POpMYN  OnuHbl, NIOWAoU, 00vbema, BbIYUCIAMb XAPAKMEPUCTIUKU
KoMOuHayuti  gueyp (OKpys#cHocmeli U MHO20V2O0JbHUKOB) BbIYUCIAMb  PACCMOSHUSL  MEHCOY
Queypamu, npumeHsmMb MpuUcOHOMempuyecKue QOpMyavl Oas BbIYUCIEHUN 6 00/ee CIONCHBIX
CYYasx, NPOBOOUMb GbIUUCTEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTU,

®  1POBOOUMb NPOCTbLE BLIYUCLEHUS HA 0ObEMHBIX MeNax,

o opmyruposams 3a0ayu Ha GblYUCTEHUE OIUH, NIOWA0el U 00BEMO8 U Peulamyb Ux.
B noBceaHeBHOIM KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  1POBOOUMD BbIUUCTICHUS HA MECIHOCMIU,

®  npumMeHAmMb QOPMYAbI NPU  BLIYUCIEHUAX 6 CMEJNCHbIX YUeOHbIX npeomemax, 8
OKpYdHcaroweli 0etucmaeumenbHOCHu.
I'eomeTpuyeckue nocTpoeHust

e [306pasicams ceomempuyeckue hucypvl N0 MmeKcmosomy U CUMBOIbHOMY ONUCAHUIO,

®  c80000HO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECTONHCHBIX CIVYASX,

®  GLINONHAMb NOCMPOEHUS MPEY20IbHUKO8, NPUMEHANMb OMOEbHblE MemOoObl HOCMPOEHULl
YUpPKYieM U TUHEUKOU U Nposooums npocmetiuiue uccie008aHus Yucia peueHull;

®  u300padxcamv Mmunogvie NiocKue ueypvl U obveMHble meia ¢ NOMOUWbIO NPOCMENUUX
KOMNbIOMEPHLIX UHCIMPYMEHMO8.
B noBcegHeBHO KU3HM U NIPH U3YYEHUH APYTUX MpPeIMeTOB:

®  GLINOJHAMbL Npocmeluiue NOCMPOeHUss HA MEeCMHOCMU, HeoOX0O0umble 6 pealbHOU
HCUZHU,

®  OyeHusamv pasmepwvl peairbHbIX 00BLEKMO8 OKPYHCAIOWe20 MUPA.
IIpeoOpa3oBanus

e Onepuposamv nousmuem O0BUIICEHUS U NPeodPA308aHUs NOO0OUs, 61a0emb Npuemamu
nocmpoenus Queyp ¢ UCNONb30BAHUEM OBUJICEHUL U NPeodpa308aHuti noooous, NpuUMeHsImMsb
NOJIy4YeHHble 3HAHUSA U ONbIM NOCMPOCHUL 8 CMEJICHbIX NpeoMemax U 8 pPeanbHblX CUMYAYUusix
OKpYHCarOUe2o Mupa,

e cmpoumsb ueypy, NnoO00OHYIO OAHHOU, NOAL308AMbCS CEOUCMBAMU NO00OUs O
0bocHO8aHUs c80lUCME uyp,

®  NPUMEHAMb CBOUCMBA OBUNICEHULL OJIsi NPOBEOEHUsT NPOCMEUUX 0OOCHOBAHULL CBOUCNE
Queyp.
B noBceaHeBHOI KU3HM U NMPH U3YyYEHUH APYTUX MPeIMETOB:

®  NpUMEHAmMb CBOUCMBA OBUNCEHUU U HNPUMEHAMb Nooodue 011 NOCMPOeHul U
BbIUUCTICHULL.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposamv NOHAMUAMU BEKMOp, CYMMA, PA3ZHOCMb GEKMOpPOs8, NpouzeedeHue
8EKMOPA HA YUCIIO, Y20l MeHCOY 8eKMOPAMU, CKANAPHOE NPouUssedeHue 8eKmopos, KOOPOUHamyl Ha
NIOCKOCMU, KOOPOUHAMbI 8EKMOPA;

®  GLINOAHAMb OEUCMBUA HAO 8EKMOPAMU (CNIOJCEHUe, GLIYUMAHUE, YMHONCEHUE HA YUCTO),
8bIUUCTIAMb CKATIAPHOE NPoU3eedeHUe, Onpeoeisims 8 NPOCMEUUUX CLYYAsX Y20l MeXCcOy 6eKMopami,
8bINOIHAMb PA3NIONCEHUE BEKMOPA HA COCMABNAIOWUE, NPUMEHAMb NOTYYEHHble 3HAHUA 6 (u3UKe,

19



NOIb308AMbCS POPMYIOU BLIYUCTEHUS PACCIOAHUSL MEHCOY MOUKAMU NO U3BECIHBIM KOOPOUHAAM,
UCNONb308aMb YPABHEHUA u2yp OJis peueHus 3a0a4;

®  NPUMEHAMb BEKMOpPbl U KOOPOUHAMbBI O peuleHus 2eoMempuieckux 3a0ay Hd
8bIYUCTEHUE ONUH, Y2l08.

B noBceHeBHOI :KU3HM U TP U3YYEHUH APYTUX NPeIMETOB:

®  UCNONBL308aMb NOHAMUS 6EKMOPO8 U KOOPOUHAM O/ peuwieHus 3adaiy no @usuxe,
2eocpaguu u Opyeum yueOHvim npeomMeman.
HcTopust MaTeMaTUKH

e Xapaxmepuzosamv 6K1A0 BbIOAIOWUXCS MAMEMAMUKO8 6 pa3sumue MamemamuKku u
UHBIX HAYYHBIX obnacmel;

®  NOHUMAMb poib Mamemamuku 6 pazsumuu Poccuu.

MeToabl MATEMATHKHI

e Jcnonw3ys  usyueHmHvle  Memoovl,  NPOGOOUMb  OOKA3AMENbCMEO,  BbINONHAMDb
onposepaicenue;

®  gblOUpamb U3YYEHHble Memoobl U UX KOMOUHAyuu Onsi peuweHus MamemamuyecKux
3a0ay;

®  UCNONb308AMb  Mamemamuyeckue 3HaHus Ol ONUCAHUA — 3AKOHOMEpHOCmell 8
OKpYdHcaroweri 0eticmeumenbHOCMu U NPOU3BEOeHUSX UCKYCCMEA;

®  NpuUMeHAmb npocmetiuiue nPocPaAMMHble CPeoCcmea U INeKMpPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NpuU peuleHuy MamemMamuyecKux 3a0ad.

BhINYyCKHUK MOJYYUT BO3MOKHOCTD HAYYUTHCS B 7-9 Ki1accax JJIsl yCIEIIHOI0 NMPOJ0JIZKeHUSs
o0pa3oBaHus HA Yr.Iy0OJICHHOM YPOBHeE
JJIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH

e (CBOGOJHO OmEpHPOBATH" MOHATHAMU: MHOXECTBO, XapAaKTEPHCTHKH MHOKECTBaA,
JJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOXECTBO, MOJMHOYECTBO,
MIPUHA/IICKHOCTD, BKIIIOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3aJaHIe MHOYKECTBA;

®  33/1aBaTh MHOKECTBA Pa3HbIMU CIIOCOOAMH;

®  [POBEPATH BBHINOJHEHHE XapaKTEPUCTUUECKOTO CBOIICTBA MHOYKECTBA;

e CBOOOJHO OMNEpPUPOBaTH TMOHITUSIMH: BbICKa3blBaHHE, MCTUHHOCTb M JIOXKHOCTH
BBICKa3bIBAHUS, CIIOKHBIE U TPOCTHbIE BBICKA3bIBAHUS, OTPUIIAHHE BBICKA3bIBAHHM; HCTUHHOCTH M
JIO’)KHOCTb YTBEPKJCHHS U €r0 OTPUIAHMS, ONEpallii HaJ BBICKA3bIBAaHUSIMU: U, WU, HE;yCIOBHbIE
BBICKA3bIBaHUS (MMILTUKALIHH ),

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIreOphl BHICKA3bIBAHUH.

B noBcegHeBHOI KU3HM U NPH U3YyYeHUH APYTUX MPeIMETOB:

®  CTPOUTH PACCYKIEHHUS Ha OCHOBE UCIIOJIb30BAHMSI TPABUII JIOTHKU;

®  HCIIOJIb30BaTh MHOKECTBA, ONEpaIli C MHOXKECTBAMH, UX rpaduueckoe mpeacTaBIeHHe
JUIS ONIMCAHMSI PEaIbHBIX MTPOLIECCOB U ABIICHUH, IPH PEIICHUU 3a/1a4 IPYTUX Y4eOHBIX TPEIMETOB.
Yucaa

e (CBo0OJHO OMEPUPOBATH MOHATUSMHU: HATYypAIbHOE YHUCIIO, MHOXKECTBO HATypajbHBIX
qycell, IEeN0e YHCIO, MHOMXECTBO IENbIX 4YHceN, OObIKHOBEHHass ApoOb, NecsATHYHAs JpOOb,
CMEIIAaHHOE YHUCJIO, PallOHAJIbHOE YHMCIO, MHOXECTBO DPALMOHAIBHBIX YHCEN, HWPPalUOHATILHOE
YUCJIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE YHUCIO, MHOXKECTBO JIEWCTBUTENIBHBIX YHCEIl,
r€OMETPUUECKasi THTEPIPETALUs HATYPAIbHbIX, LEIbIX, PALIMOHANIBHBIX, JEHCTBUTEIbHBIX YUCEIT,

® T[OHUMAaTh M OOBSCHATH PA3HUILy MEXAY MO3UIMOHHOW M HEMO3UIIMOHHOHN cucTeMaMu
3aIuCcH YHCell;

®  MEepPEeBOJAUTH YHCTIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;

®  JI0Ka3bIBaTh M UCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11 cymmbl u
MPOU3BEICHUSI YUCEI TIPU BBIIOJTHEHUH BBIUUCICHUHN U PEILICHUH 3aa4;

®  BBHINOJHATH OKPYIVICHHE pAlMOHAIBHBIX M HPPALMOHANBHBIX YHUCEN C 3aJaHHOU
TOYHOCTHIO;

®  CpaBHUBAThH JICHCTBUTENHHBIE YHCIIA PA3HBIMH CIIOCO0AMU;
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®  YNOPSAAOYHMBATH YKCIIA, 3aMMCAHHbIC B BU/I€ OOBIKHOBEHHOM M IECATUYHON ApOOH, Yucia,
3aIllMCaHHbIe C UCIOJIb30BaHNEM apU(PMETHUECKOTO KBaJpaTHOTO KOPHS, KOPHEW CTereHH OobIe 2;

e naxomuth HOJ/] m HOK umncen pazupiMu criocoO0amMu M MCHOJB30BATH WX MPH PELICHUU
3azay;

®  BBIIOJIHATH BBIYMCIEHUS U NPeoOpa3oBaHMsl BEIPOKEHUM, COAEpKAILUX AEHCTBUTEIbHBIE
4KCclia, B TOM YHCJIe KOPHU HaTypajbHBIX CTEIIEHEH.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  BBLIIOJHATE U OOBSICHATH PE3Y/IbTaThl CPAaBHEHUSA pE3yJbTAaTOB BBIYUCIECHUN MU
pElIeHUH MPaKTUYECKUX 3aJa4y, B TOM 4YHUCJIE NPUOIMIKEHHBIX BBIYMCIEHUH, MCIONb3YS pa3HbIe
crocoObl CpaBHEHUIA;

®  3alKChiBaTh, CPABHUBATh, OKPYIVISATh YHCIOBBIE JIaHHBIE pEalbHBIX BEJIMYHUH C
HCIOJIb30BAHMUEM PA3HBIX CUCTEM U3MEPEHMUS;

® COCTaBJISITh U OLIEHMBATh PAa3HBIMU CHOCOOAMU YKCIOBBIE BBIPAXKEHMS MPH pEIICHUU
MPaKTUYECKUX 3a7a4 U 33]a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

ToxnecTBeHHbIE IPe0OPaA30BaAHUSA

e (CB000/HO ONEPUPOBATH MOHATUSAMU CTETIEHHU C LIETBIM U APOOHBIM MOKa3aTeseM;

®  BBINOJIHATH J0Ka3aTeIbCTBO CBOMCTB CTEMEHHU C LEIBIMHU U JPOOHBIMU MOKa3aTeNIMU;

e OmepupoBaTh MOHATHSIMH  «OJHOYJIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOU
MIEPEMEHHON», «MHOTOYJIEH C HECKOJbKUMH TePEMEHHBIMUY», KOIPPUIMEHTHl MHOTOYJIeHA,
«CTaHAapTHAas 3alliCh MHOTOYJIEHA), CTENIEHb OJTHOYJIEHA U MHOTOUJICHA;

e CBOOOJHO BiIaJeTh MpHEMaMH NpeoOpa3oBaHUS LENBIX U JPOOHO-paIlMOHATIBHBIX
BBIPAKEHU;

®  BBLINOJIHATH PAa3JI0)KEHHE MHOTOYJICHOB Ha MHOXHUTEIM pa3HbIMH CIoco0amu, ¢
UCIOJIb30BAHNEM KOMOMHALMI pa3IUYHbIX IPUEMOB;

e ycnoib3oBaTh TeopeMy Buera m teopemy, oOpaTHyro Teopeme Buera, mid noucka
KOPDHEM KBAJIpaTHOTO TPEXWIEHAa M Ui PEIICHUs 3aJad, B TOM YHUCIE 3a7ad C MapaMeTpaMH Ha
OCHOBE KBaJIPATHOT'O TPEXUICHA,

®  BBIIOJIHATH JCJIECHUE MHOTOWICHA HA MHOTOWIEH C OCTaTKOM;

®  JJOKa3bIBaTh CBOMCTBA KBaJAPATHBIX KOPHEU M KOPHEHN CTEIEHHU N;

®  BBINOJHATH NPeoOpa3oBaHUs BBIPAKEHUH, COAEP)KAIIMX KBAaIpaTHbIE KOPHHU, KOPHHU
CTEIIECHH N,

e CcBOOOJHO ONEPUPOBATh HOHATUSAMH «TOXKIECTBO», «TOXKIECTBO HA MHOYKECTBEY,
«TOKJECTBEHHOE IIPe0Opa3oBaHuECy;

i (=) =+
®  BBINOJIHATH Pa3IMyHbIe IPEOOPa30BaHMsl BEIPAXKEHUH, CONEPKAILIUX MOJTYIIH.
B noBcegHeBHOM KM3HM U NPH U3YYCHUH JPYTUX NPEIMETOB:

®  BBINOJHATH NpeoOpa3oBaHMs U JEHCTBUS ¢ OyKBEHHBIMH BBIPOKECHUSAMH, YHCIIOBbIE
KO3 PUIHUEHTH! KOTOPBIX 3alMCaHbl B CTAHJAPTHOM BHJIE;

®  BBINOJIHATH NMPEOOpa3oBaHMsl PAllMOHAIBHBIX BBIPAKEHUN NpPU PEILICHUH 3a/ad JPYTrux
y4eOHBIX MPEAMETOB;

®  BBINOJIHATH IIPOBEPKY IPaBAONOAO0OUS (PU3MUECKUX U XUMHUYECKUX (OPMYJI Ha OCHOBE
CPaBHEHHMsI pa3MEPHOCTEN U BAJICHTHOCTEM.

YpaBHeHHUS U HEPABEHCTBA

e (CB060O#HO omepupoBaTh MOHATHUSMHU: YpPaBHEHUE, HEPAaBEHCTBO, pPABHOCUJIbHbIE
YPaBHEHUSI U HEPABEHCTBA, yPaBHEHUE, SIBIIAIOLIEECS CIEICTBUEM APYroro ypaBHEHUS, ypaBHEHUS,
PaBHOCWJIbHBIE HA MHOKECTBE, PABHOCHUJIbHBIE MPEOOpa30BaHMsl yPaBHEHUH;

e  pelarh pa3Hble BUJbl YPAaBHEHUNM M HEPABEHCTB M MX CHUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHus 3 U 4 cTeneHel, qpoOHO-paliMOHaIbHbIE U UPPAILMOHAIIBHBIE;

e 3HaTh TeopeMy Buera [y ypaBHEHUI CTENIEHU BBIIIE BTOPO;

® TIOHMMaTh CMBICI TEOPEM O PABHOCWIBHBIX M HEPaBHOCWJIBHBIX IPE0Opa3oBaHUAX
YPaBHEHUH U YMETh UX JOKa3bIBaTh;
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e BIAJCTh Pa3HBIMH METOJIAMHU PEIICHHUS ypaBHEHUH, HEPABEHCTB M UX CUCTEM, yYMETh
BBIOMPATh METO/1 PELICHHSI U 000CHOBBIBATH CBOM BHIOOD;

®  WCIIOJIb30BAaTh METOJ HMHTEPBAIOB ISl PEIICHUS HEPABEHCTB, B TOM YHCJE JPOOHO-
paIMOHATIFHBIX M BKJIFOYAONIUX B c€0s1 MpPAIlOHATBHBIC BBIPAKCHIS;

e pemarh anreOpanyecKue YpaBHEHHUS W HEPAaBEHCTBA M HMX CUCTEMBl C IMapamMeTpaMu
areOpanveckuM U rpaiaecKuM METOIaMu;

e  BIAJCTh Pa3HBIMH METOJIaMU JIOKa3aTeIIbCTBA HEPABCHCTB;

®  pemarh ypaBHEHUS B IENBIX YHCIIAX;

e  M300pakaTh MHOXKECTBA Ha IMJIOCKOCTH, 3aJ[aBacMble YPaBHEHUSMHU, HEPABCHCTBAMH M MX
CUCTEMaMH.
B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  COCTaBJISTH U pPelIaTh YPABHCHMsI, HEPABEHCTBA, UX CUCTEMBI ITPH PEIICHUH 33]1a9 IPYTHX
y4eOHBIX MPEMETOB;

®  BBHINIOJIHATH OICHKY MPABIONOJNO0US PE3yabTaTOB, IMOJy4aeMbIX TIPU PEIICHUN
Pa3IMYHBIX YPaBHEHUH, HEPABEHCTB U MX CHCTEM IIPH PEIICHUH 3a1a4 APYTUX YIeOHBIX IPEIMETOB;

® COCTaBJISATH W peNIaTh YpaBHEHWS M HEPABCHCTBA C IMapaMeTpaMU TPU PENICHUH 3ajad
JIPYTUX YIeOHBIX IPEIMETORB;

® COCTAaBJISATh YpaBHECHHWE, HEPABCHCTBO WM HMX CHCTEMY, OITHCHIBAIONINE pEaTbHYIO
CUTYAITUIO WK MPUKJIQJTHYIO 33729y, HHTEPIPETUPOBATE TOJyICHHBIC PE3yIbTATHI.
D yHKUNHA

e (CB0OOOJHO oOmMEpUPOBATH TOHATHSIMHU: 3aBUCUMOCTH, (PYHKIIMOHAJIbHAS 3aBUCHUMOCTb,
3aBUCHMas W He3aBHUCHUMas TEPEeMEHHbIC, (QYHKIHS, CIIOCOOBI 3aaHus (QYHKIUH, apTyMEHT H
3HaueHue (YHKIMHM, 00JacTh OIpEIeICHHS M MHOXKECTBO 3HAYCHHS (YHKIMH, HYJIH (QYHKIIHH,
MIPOMEXYTKHA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh (D)YHKIIMH, HauOOJbIIee U HauMEHbIIIEe 3HAUYCHUS,
YETHOCTH/HEYETHOCTh (DYHKIIUU, TEPUOIUYHOCTh (yHKIMH, Tpaduk GYHKIUWA, BEpTHKAIbHAs,
TOPU30HTANIbHAS, HAKJIIOHHAS aCUMIITOTHI; TpaUK 3aBUCUMOCTH, HE ABJIAIONIEHCS QYHKIMEH,

e crpouth rpaduku (YHKIUH: JTHHEHHOMW, KBaJAPATUUHOH, TPOOHO-IMHEWHON, CTETICHHOM
TIPY PasHbIX 3HAYCHUSIX MTOKA3ATENS CTENECHH, v —|x|;

®  HUCMOJB30BATh MPeoOpasoBaHus rpaduka GyHKIMU y — f (x) I HOCTPOEHHUS TPadhUKOB
QyHKUMHA y = af (kx+Db)+c
®  aHANM3UPOBATh CBOICTBA (DYHKIMHU M BH] rpaprka B 3aBUCUMOCTH OT MTapPaMETPOB;

L4 CBO60,Z[HO OIICPHUPOBATDH INOHATHUAMM IIOCJICA0BATCIBbHOCTD, OI'paHUYCHHAA
MoCJICAOBATCIIbHOCTb, MOHOTOHHO BO3pacTaromias (Y6BIBaIOH_Ia${) IIOCIE€A0BATCIIBHOCTh, IIPEACIT
IIoCIaca0BaTCIbHOCTH, apI/I(l)MCTI/I‘ICCKaH Iporpeccus, reoMETpHuICCKas mporpeccus,

XapaKTEPUCTHIECKOE CBOMCTBO apu(PMeTHIECKOM (T€OMETPUUECKOI ) IPOTPECCHH;

®  WCIIOJIb30BAaTh METOJ MaTeMaTUYeCKOW MHAYKIIUHU IJIs BbIBOJA POPMYI, JOKA3aTEIbCTBA
PaBEHCTB M HEPABEHCTB, PEIICHUS 3a7a4 Ha JACIIMMOCTb;

®  JCCIIEIOBATH MOCIIEI0BATEILHOCTH, 33JaHHbIE PEKYPPEHTHO;

e pemarh KOMOMHUpPOBaHHBIE 3a/Ja4ydl Ha apUPMETHUYECKYI0 U T'€OMETPHUYECKYIO
MPOTrPECCHH.
B noBceHeBHOM KM3HHM M NIPU M3YYEHUH APYTUX MPEAMETOB:

®  KOHCTPYMpPOBATh M UCCIENOBAaTh (YHKIIMH, COOTBETCTBYIOLIUE PEAbHBIM IpOlleccaM U
SBIICHUSIM, WHTEPIPETUPOBATh TIOJTYYCHHBIE pE3yabTaThl B COOTBETCTBUU CO crenudukoin
HCCIIElyEMOT0 IIPOLIECCA U SIBJICHUS;

®  WCIOJB30BaTh TpaduKU 3aBUCHMOCTEH Ui MCCIEAOBAaHUSA pEaJbHBIX MPOILIECCOB U
SIBJICHU;

® KOHCTPYHpPOBaTh W HCCIEAOBAaTh (YHKIMHM TPH PEHICHUHM 3a]ad APYrux Yy4eOHBIX
MIPEeIMETOB, HHTEPIPETUPOBATH MOJTYUYCHHBIE Pe3yIbTaThl B COOTBETCTBUU CO CHEIM(PHUKON yueOHOTO
MpeaMeTa.
CraTucTHKA U Teopusi BepOSITHOCTEH
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e (CB000AHO OMEPHPOBATH MOHATHAMHU: CTOJIOUATHIE M KPYTOBBIE AWATPAMMBI, TaOIHIIbI
JaHHBIX, cpelHee apu(MeTHUecKoe, MeraHa, HauOoJbllee W HaMMEHbIIEe 3HAUYE€HHS BHIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHS U CTaHAAPTHOE OTKIOHEHUE, CIydaifHasi U3MEHYHBOCTD;

e BpIOMpaTh Haumbosee yHAOOHBIN croco® mIpeicTaBiIeHUs HMHPOPMALUH, AICKBATHBIA ee
CBOMCTBAM M IIC/ISIM aHAJIN3a;

®  BBIYHCIATH YUCIIOBBIE XaPAKTEPUCTUKN BHIOOPKU;

e CcBOOOJIHO OMEPHPOBATH MOHATUSAMH: (AKTOPHAT YHWCIIA, TIEPECTAHOBKH, COUYCTAHUS U
pa3mMelenus, TpeyroiabHuk [lackans;

e  CcBOOOJIHO ONEPHUPOBATH MOHATHAMU: CIyJalHBIH OTBIT, CIyYailHBIN BBIOOD, MCIIBITAHNUE,
3JIEMEHTapHOE CilydyaliHOE COObITHE (MCXOJ), KIIACCHUECKOE ONpPEAEICHUE BEPOSTHOCTH CIy4ailHOro
COOBITHS, OTIEpAIIMX HAJl CITYYaHBIMH COOBITHSMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

e CBOOOJHO ONEPUPOBATH MOHITUAMM: CIYYaWHBIN OMBIT, CIy4alHbIN BBIOOp, HUCTIBITAHUE,
AJIEMEHTapHOE CilydyaliHOe COObITHE (MCXOJ), KIIACCHUECKOE OIpeEIeHIE BEPOSITHOCTH CIy4ailHOro
COOBITHSI, OTIEpallH HAJl CIIy4allHBIMU COOBITUSIMHU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBI;

e 3HAaTb NpUMEPbl CIy4YalHbIX BEJWYMH, M  BBIUKCIATH HMX  CTATUCTHYECKHE
XapaKTEePUCTUKH;

®  HCIOJIb30BaTh (POPMYJIbI KOMOMHATOPUKH MIPHU PEIIEHUH KOMOMHATOPHBIX 3a/1a4;

e  pellaTh 3a/1a4M Ha BBIUMCIIEHUE BEPOSITHOCTH B TOM UHUCIIE C UCIOJIb30BaHUEM (HOPMYII.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  [peACTaBJIATh MHPOPMAIUIO O PEAbHBIX IIPoLieccaX U SIBJICHUSIX CIIOCOO0M, a/IeKBaTHBIM
€€ CBOWCTBAM U I1eJI1 UCCIIEJIOBAHMUS;

®  aHAJIM3UPOBATH U CPABHHUBATH CTATUCTUYECKHE XapaKTEPUCTHUKU BBHIOOPOK, MOJYYEHHBIX
B Mpoliecce pelIeHUs MPUKIAIHON 3a/laud, M3Y4YEHHs PEAJbHOTO SIBJICHMS, PEIICHUs 3alaud W3
JIPYruX y4eOHBIX PEIMETOB;

®  OLICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B PA3JIMUHBIX CUTYaLHSX.
TekcToBBIC 3a1a4H

e Pemare mpocTeie M CIOXKHBIE 3a7a4d, a TAKKE 3aJa4d IOBBINICHHOM TPYAHOCTH H
BBIICIIATh UX MaTEMaTHYECKYIO0 OCHOBY;

®  pacrno3HaBaThb Pa3HbIC BUJBI U TUIIBI 33124,

®  HCIIOJIB30BAaTh pa3Hble KPAaTKHE 3allMCH KAK MOJENIM TEKCTOB CJIOXKHBIX 3aJad U 3ajad
MOBBIIIEHHONW CIIOKHOCTH JUIl HOCTPOEHMsI IOUCKOBOM CXeMbl M pelleHHs 3ajady, BbIOMpaTh
ONTUMAJIBHYIO JUI1 PaCCMATPUBAEMOM B 3a/1a4€ CUTyallMd MOJEIb TEKCTa 3a1a4u;

e  pa3nMyaTh MOJAEIb TEKCTA U MOJEIb PELICHUS 3aa4i, KOHCTPYUPOBATh K OJTHOW MOJENIN
PELIEeHH CIOKHBIX 3a7a4 Pa3Hble MOJIEIH TEKCTa 3aJa4uu;

® 3HAThb U IPUMEHATh TPU crocola Moucka peleHus 3aaad (0T TpeOoBaHMs K YCIOBHIO U
OT yCIOBUS K TpeOOBaHHUIO, KOMOMHUPOBAHHBI);

®  MOJEJIMPOBATh PACCYXKACHUS IPU OUCKE PELICHUS 33124 C HOMOILBIO Ipad-CXeMbl;

e  BBIJCIATH ATAIbl PELICHUS 3a1a4l U COAEPKAHUE KaXA0Ir0 ITala;

e yMeTh BbIOMpATh ONTHUMAJbHBI METOJ| PEeUIeHUs 3a/Jaud U OCO3HABaTh BBHIOOP METOA,
paccMaTpuBaTh Pa3IMYHbIE METO/bl, HAXOAUTH Pa3HbIE PEIICHUS 3aJa4l, €CJIN BO3MOKHO;

®  aHAIM3UPOBATH 3aTPYAHEHUS IIPU PELICHUM 33124,

®  BBINOJHATH pa3IMYHbIE NpPeoOpa3oBaHUS NPEATOKEHHON 3ahauM, KOHCTPYHPOBATh
HOBBIE 33/1a41 U3 JJAHHOMW, B TOM UHClie 0OpaTHEIE;

®  HHTEPNPETUPOBATH BBIYHCIUTEIBHBIE PE3yJbTaThl B 3aJade, UCCIEN0BaTh IOJYYEHHOE
pELIECHNE 3a/1auH;

®  U3MEHATHb YCJIOBHE 3aJau (KOJIMYECTBEHHbIE MM KAaueCTBEHHbIE JAHHBIE), UCCIIEI0BATh
M3MEHEHHOE NpeoOpa3oBaHHOE;

®  aAHATM3UPOBATh BCEBO3MOXKHBIE CHTYallUM B3aMMHOTO PACHOJIOXKEHHsS JBYX OOBEKTOB U
U3MEHEHHE WX XapaKTEPUCTUK IPU COBMECTHOM JIBWKEHHHM (CKOpPOCTb, BpEMS, PACCTOSHHUE)IPU
peleHnn3aiay Ha JBWJKEHUE JBYX OOBEKTOB Kak B OJHOM, TaK M B IPOTHUBOIOJIOKHBIX
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HaIlpaBJICHUAX, KOHCTPYHPOBATH HOBBIC CUTyallUM Ha OCHOBC H3MCHCHUA YCJ'IOBI/Iﬁ 3aa4yu IMpu
ABHUIKCHUU IO PCKE,

®  HCCIEeNOBaTh BCEBO3MOXKHBIC CHTYAllMH IPU PEIICHUH 3a/la4 Ha JBUKCHHE IO peKe,
paccMaTpuBaTh pa3Hbie CUCTEMBI OTCUETA,

e  pemiath pa3HOOOpa3HBIE 337aUl «HA YaCTHY,

e pemarbh U 0O0OCHOBBIBATH CBOE pPEIICHHUE 3a/a4 (BBLACTATh MAaTEMATHYECKYI0 OCHOBY) Ha
HAXO0XICHUE YaCTH YHCIIAa ¥ YMCIIa 10 €r0 YaCTH HAa OCHOBE KOHKPETHOTO CMBICIIA JIPOOH;

L O6”I)$[CH$ITI) HACHTUYHOCTL 3aJad pa3HbIX THUIIOB, CBA3BIBAIOIIWX TPH BCIMYUHBI (Ha
pa60Ty, Ha TIIOKYIIKH, Ha I[BI/DKGHI/IC), BbIACIIATE 3TU BCJIIMYUMHBI W OTHOUICHUA MCKAY HUMU,
MPUMEHSTH UX MPH PEIICHUH 33]1a4, KOHCTPYHPOBATh COOCTBEHHBIC 33/1a4 YKa3aHHBIX THIIOB;

L BJIAJICT OCHOBHBIMH MCTOJaMH PCIICHUA 3aJa4 Ha CMCECH, CIIJIaBbl, KOHLCHTpPALUH,
HCIIOJIb30BATh UX B HOBBIX CUTYallHUIX IO OTHOLICHUIO K U3YYCHHBIM B IIPOLCCCC 06yT~IeHI/I$I;

o peliath 3aJa4u Ha HOPOLCHTHI, B TOM YHCJC, CIOXHBIC MPOLCHTHI C 06OCHOBaHI/I€M,
WCIIOJIB3YsI pa3HbIE CIIOCOOBI;

o peiaTth JOrM4YCCKUEC 3aJja4Yr pa3HbIMU CHOCO6aMI/I, B TOM 4YHCJIC, C IBYMA OJIOKaMHu U C
TpeMs OJIOKaMU JaHHBIX C TIOMOIIBIO TaOJIHII;

o peuiaTth 3aa4u I10 KOM6I/IHaT0pI/IK€ H TCOPUHU BGpOSITHOCTefI Ha OCHOBC HUCIIOJIB30BAHUA
HU3YUYCHHBIX METOJI0B U 000CHOBBIBATH PELICHHUE;

®  pelraTh HECJIOXHBIC 337a9d 110 MaTEeMaTHIeCKON CTaTHCTHKE;

L OBJIaJICTb OCHOBHBIMHU MCETOAAaMM PCIICHHUA CIOKCTHBIX 3aday: apI/ICbMeTI/I'-IeCKI/II\/'I,
anredpanveckuii, nepedop BapuaHTOB, FEOMETPUUECKUM, IpaduecKuil, IPUMEHATh UX B HOBBIX IO
CpPaBHCHHIO C UI3YYCHHBIMU CUTYyaAlUAX.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPEAMETOB:

e KOHCTPYMpPOBAaTh HOBBIEC JJISl JAHHOM 3aJaud 3aJauyHble CUTYyalldd C y4ETOM peasbHbIX
XapaKTePUCTUK, B YAaCTHOCTH, MPH PEHICHUM 3aJad Ha KOHIIEHTpPAIMH, YYUTHIBaTh IUIOTHOCTH
BEIECTBA; peIlaTh M KOHCTPYMpPOBATh 3a/ladyll HAa OCHOBE PACCMOTPEHHUS peajbHBIX CUTYyallui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BHIUMCIUTEIbHBINA PEe3yiIbTarT;

e  pellaTh 3aJla4M Ha JABI)KEHHUE IO PEKE, paccMaTpuBasi pa3Hble CUCTEMBI OTCUETA;

KOHCTPYHPOBATH 33JJauHble CUTYallUuU, TPUOIMKEHHBIE

®  KOHCTPYMPOBATH 33JJaUHbIC CUTYallUU, TPUOIMKEHHBIE K pealbHOM J1eHCTBUTEIBHOCTH.
I'eomerpuueckne purypsbl

e (CBo0OAHO oOMNEpPUPOBaTH TEOMETPUUYECKUMHU TMOHATUSMU TPHU pEIIeHUH 3agad U
MIPOBEJICHUN MaTEeMaTUYECKUX PACCYKICHUI;

®  CaMOCTOATENBHO (POPMYIHPOBATH OINpPEACTCHUS T€OMETPUUYECKUX (Uryp, BBIABUIATH
TUIOTE3bl O HOBBIX CBOWMCTBAX M IMpPHU3HAKaX TeOMETpUYECKHX (GUTYyp U OOOCHOBBIBATH WM
ompoBepraTh UX, 0000IIaTh WM KOHKPETU3UPOBATH pE3ylbTaThl HA HOBBIE KIACChl GUTYD,
MIPOBOJMTH B HECTIOKHBIX CIy4yasx Kiaccupukanuio Guryp mo pa3indHbIM OCHOBAHUSIM;

®  HCCleIoBaTh YEPTEXKH, BKIIOYAass KOMOMHAIUU (PUTYp, U3BJIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAIUIO, IPECTABICHHYIO HAa YepTexax;

e pemiath 3a/Ja4dl TEOMETPUYECKOTO COJCpKAHUS, B TOM 4YHCIE€ B CHTyallMsX, KOTrJa
QITOPUTM DPEIIECHUSI HE CIeAyeT SIBHO U3 YCIOBUS, BBIMOIHITH HEOOXOAUMBIE ISl PELICHUS 3a1aun
JIOTIOTHUTEJIbHBIE MOCTPOCHHUS], HCCIE0BATh BO3MOXKHOCTH MPUMEHEHHUS TeopeM U dopMyn Ais
pelieHus 3a1ay;

e  (opmynupoBaTh U IOKa3bIBATh TEOMETPUUECKHIE YTBEPIKICHHUS.

B noBcegHeBHOI KU3HHU U NPH U3YYEHUH IPYTUX MPeIMETOB:

® COCTaBJISATh C MCIOJIB30BAHUEM CBOMCTB TE€OMETPUYECKUX (HUTYp MaTeMaTU4YECKue
MOJENU JJid pEIIeHUs 3aJady MPAKTUYECKOTo XapakTepa W 3aJad W3 CMEXKHBIX JUCIHILINH,
HCCIIeIOBATh MOTYYCHHBIE MOJICIA U UHTEPIPETUPOBATh PE3yIIbTAT.

OTHomEeHust

e Bragerb MoHATHEM OTHOIIECHUS KaK METaNpeIMETHBIM;

e CBOOOJHO OMEpPHPOBATh MOHSTUSIMH: PAaBEHCTBO (GUTYp, paBHbIE (UTYPHI, PABEHCTBO
TPEYTOJIbHUKOB, MapalIeTbHOCTh MPSIMBIX, MEPICHINKYIIPHOCTD MPSMBIX, YIIIBI MEXIY MPSIMBIMHU,
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NEPIEeHANKYISAp, HAKIOHHAs, NpOeKIHs, moxodue ¢uryp, mnonoOHble QUrYyphl, TOJOOHBIE
TPEYroJIbHUKU;

®  JCIOJIB30BaTh CBOMCTBA MMOJOOUS M paBeHCTBA (PUT'Yp MPH PEIICHUH 3ajay.
B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMeTOB:

®  JCIMOJB30BAaTh OTHOIICHHUS JJISl TIOCTPOCHUS M MCCIICAOBAHUS MaTEMaTHYECKHX MOJIEIeH
00BEKTOB peaTbHON KU3HHU.
H3mepenus 1 BbIYUCIEHHUSA

e (CB00OAHO oOmepUpOBaTh MOHATHUAMH JUIMHA, IUIONMAAb, OOBEM, BEIMYMHA Yrila Kak
BEJIMYMHAMHM, HCIIOJB30BaTh PABHOBEIMKOCTh M PAaBHOCOCTABICHHOCTh MpPU PpEIICHWH 3agad Ha
BBIUMCIIEHUE, CAMOCTOSITEIIBHO TIOJIy4aTh W MCIOJB30BaTh (DOPMYIIBI ISl BRIYUCICHUH IIIOMIANCH 1
00BbeMOB (hUTyp, CBOOOTHO OTIEPUPOBATH IIMPOKHM HAOOPOM (OPMYIT Ha BEIYMCIICHUE TIPU PELICHUN
CIIO)KHBIX 3aJad, B TOM 4YHCJIE€ W 3aJad Ha BBIYHCICHHE B KOMOMHALUAX OKPYXHOCTH U
TPEYTOJIbHUKA, OKPY)KHOCTH U YETHIPEXYTOJIbHHKA, A TAKXKE C TPUMEHEHHEM TPUTOHOMETPHH;

®  CaMOCTOSTENBHO (POPMYITHPOBATH THIIOTE3BI H MTPOBEPATH UX JOCTOBEPHOCTb.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH PYTrUX NPeAMETOB:

e CcBOOOJHO omepupoBaTh GOPMyJIaMH NIPU PEIICHUH 33/1a4 B JPYTUX YIEOHBIX MpeaMeTax
Y TIPY TIPOBEJICHHH HEOOXOIMMBIX BEIYMCIICHUH B peabHON KU3HU.

I'eomeTpuyeckue nocTpoeHust

e  OnepupoBaTh NOHATHEM HaOOpa MEMEHTOB, ONPEIEISIONINX T€OMETPUUECKYIO PUTYpY,

®  BIAJETh HAOOPOM METO/I0B NOCTPOEHUHN IIUPKYJIEM U JTUHEUKOM;

®  TIPOBOJUTH aHAIN3 U PEATM30BBIBATH Tl PEIICHUS 3a/1a4 Ha TIOCTPOCHHUE.

B noBceqHeBHO# )KM3HHU M TPU U3YYEHHUU IPYTUX NPEAMETOB:

®  BBINOJHATH MIOCTPOCHUSI HA MECTHOCTH;

®  OIEHHMBATh pa3MEPhl peaIbHbIX 00BEKTOB OKPYKAIOLIETO MUPA.
IIpeoOpa3oBanust

e  OnepupoBaTh ABIKEHUAMHU U MpeoOpa30BaHUAMU KaK METapeMETHBIMU OHATUSIMU;

e OmepupoBaTh TOHATHEM JBIDKCHUS W TPeoOpa3oBaHUs MOA00US is OOOCHOBaHHH,
CBOOOJIHO BIAJCTh MPHEMaMU IOCTPOCHHsSI (GUTYp C TOMOIINBIO JBHMIXKEHUH W TMPeoOpa3oBaHUs
mo00us, a Tak)Ke KOMOWHAIIUSIMU IBOKCHHH, IBIDKCHHU U TPe0Opa3oBaHMiA;

®  WCIIOJIb30BaTh CBOMCTBA JBMKEHUN U MPeoOpa3oBaHU Uil MIPOBEACHHS 000CHOBAHUS U
JI0Ka3aTeNIbCTBA YTBEPKACHUN B TEOMETPHUU U APYTUX YUeOHBIX MpeaMeTax;

®  [0JIb30BAThCSl CBOMCTBAMU JBUKEHUH M MPeoOpa30BaHUi IPH PEIICHUH 3a/au.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

® [PUMEHSTHh CBOWCTBA ABMKEHUN U MPUMEHSTH MOJ00UE 711 HOCTPOEHUI U BHIYMCIICHUI.
BekTopbl 1 KOOPAUHATHI HA IJIOCKOCTH

e (CB00OJHO OmepUpoBaTh MOHATHIMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YHUCJIO, CKAJIAPHOE MPOU3BEICHUE BEKTOPOB, KOOPIAMHATHI HA TUIOCKOCTH, KOOPAMHATHI
BEKTOPa;

e  BIAJCTh BEKTOPHBIM M KOOPAMHATHBIM METOJIOM Ha IUJIOCKOCTH Ui PEUICHHs 3a1ad Ha
BBIYHCIICHUE U JJOKA3aTelIbCTBA;

®  BBINOJIHATH C IOMOIIBIO BEKTOPOB M KOOPAWHAT JIOKA3aTEIbCTBO H3BECTHBIX €My
reoMeTpuueckux (pakToB (CBOMCTBAa CpeJHMX JIMHHM, TEOpeM O 3aMeyaTelbHbIX TOYKaxX W T.I.) U
MI0JTy4aTh HOBBIE CBOMCTBA M3BECTHBIX (UTYD;

®  JCNOJB30BaTh ypaBHEHMsS (QUIYp UL pPElIeHMs 337ad U CAMOCTOSITENIbHO COCTaBISThH
yYpaBHEHHUS OTJIEJIBbHBIX MJIOCKUX (HUryp.

B noBceqHeBHO¥ KM3HM M NIPU U3YYE€HHUH IPYIUX NPeAMEeTOB:

®  JCMOJB30BaTh MOHATHS BEKTOPOB M KOOPAWHAT MJs pelleHus 3a1ad 1o (U3MKe,
reorpaduu U APYrUM y4eOHBIM MpeIMETaM.
Hcropust MaTeMaTHKHU

e [loHumaTh MaTeMaTHKy KakK CTPOrO OpPraHHM30BaHHYIO CHUCTEMY HAy4YHBIX 3HAHUH, B
YaCTHOCTH BJIAJIETh PECTABICHUAMHU 00 aKCHOMAaTHYE€CKOM ITOCTPOEHUH F€OMETPUH U EPBUYHBIMU
MPEJCTaBICHUSIMHU O HEEBKIMJIOBBIX T€OMETPHSIX;
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e paccMaTpuBaTh MAaTeMaTUKy B KOHTEKCT€ MCTOPUM Pa3BUTHSA LUBUIM3ALMN U UCTOPUU
pa3BUTHS HAyKH, IOHUMATh POJIb MaTEMAaTUKU B pa3BUTUU Poccuu.
MeToabl MATEMATHKHU

e Brmagerp 3HaHMAMH O pa3IMYHBIX METOJAaX OOOCHOBAaHMS M  OINPOBEP)KEHUS
MaTeMaTHYECKUX YTBEP)KJIEHUI U CAMOCTOSTEIbHO IPUMEHSTD HX;

e  BJAJETh HaBbIKAMM aHAJIM3a YCIOBUA 3a7aud U ONPEIENICHUS MOIXOASIINX JJIsl peIIeHUs
3aJ]a4 M3y4YCHHBIX METOJ0B WM MX KOMOMHALINH,

®  XapaKTepu30BaTh  IPOM3BENEHUS  HCKycCTBa C  y4eTOM  MAaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEN B IPUPOJIE, UCIIOIB30BATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTU B CAMOCTOSITEIbHOM
TBOPYECTBE.

3. Coaep:xanune yueOHOr0 mpeaMera

Conepxkanre MaTeMaTUKU 5—6 KJIacCoB, anreOpbl U TEOMETPUU 7—9 KIacCOB 00BEIMHEHO KaK
B HCTOPUYECKH  CIIOKHUBIIWECS JIMHUM  (YMCIIOBas,  anreOpandeckas, TeOMETpUYecKas,
(byHKIMOHANBHAS W Jp.), TaK U B OTHOCHUTEIILHO HOBBIE (CTOXAacTUYECKas JMHUS, «pealibHas
MareMmatukay). OTIenbHO MPeICTaBICHbI JIMHUS CIOKETHBIX 3aJ1a4, UCTOPUYECKas JTUHUSL.

JJIeMeHThI TEOPHUH MHOKECTB M MATEeMATH4Y€CKOM JIOTUKH

CornacHo @I'OC ocHOBHOTO 00ImIEro 00pa3oBaHUS B KypC MAaTeMaTHKHA BBEICH pa3fel
«Jloruka», KOTOpBIM HE MpeArnojaracT JOTOJHUTEIBHBIX YacOB HA HM3YyYE€HWHW W BCTPAWBACTCS B
pa3IuyHbIE TEMbl KYpPCOB MAaTEMAaTHKH W HWHPOPMATHKHA W TPEIBAPSETCS O3HAKOMJICHHEM C
aJIeMEHTaMU TEOPUH MHOXKECTB.

MHo:kecTBa M OTHOIIEHUS MEKIY HUMH

MHOK€eCTBO, Xapakxmepucmuieckoe COUCME0 MHOMCeCmsed, dIEMEHT MHOXECTBA, nycmoe,
KOHeuHoe, beckoHeuHoe mHodcecmso. IloqmHoxkecTBo. OTHOIIEHNE MPUHAUIEKHOCTH, BKIIIOUEHUS,
paBeHCTBA. DJIEMEHTHl MHOKECTBA, CIIOCOOBI 3a/laHUsl MHOXKECTB, pACNO3HABAHUE NOOMHONCECME U
9/1eMEHMO08 NOOMHOICECME C UCNONIb308AHUEM KPY208 Diliepa.

Onepauum HaJ MHOKeCTBAMH

[lepeceuenne u  oObeIMHEHUE  MHOXECTB. PazHocms  MHOdCecms,  OONOJIHeHue
MHOdCcecmsea.Mnmepnpemayus onepayuii Ha0 MHOMXCECM8amu ¢ NOMOWbIO Kpy2os Jiiiepd.

DJIeMeHTBbI JIOTHKH

Onpenenenue. YTBepxkaeHUs. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. JloKa3aTenbCTBO OT
npotuBHOro. TeopeMa, oOpatHas qanHou. [Ipumep u KoHTpIpUMEp.

BrickasbiBaHus

HcTUHHOCTD U JIOKHOCTH BbICKa3bIBaHUs. CrooicHvle u npocmule svickazvieanus. Onepayuu
HAO BbICKA3bIBAHUAMU C UCNONIL30BAHUEM JIOSUHECKUX CEA30K: U, UIU, He. YCio8Hble 8blCKA3bIBAHUS]
(umnauxayuu).

Conepxanue Kypca MaTeMaTHKH B 5—6 KkJ1accax

HarypaJjbHble ynciia ¥ HyJIb

HarypajbHblii psi ynces U ero cBOMCTBA

HatypanbHoe uncia0, MHOXKECTBO HATypalIbHBIX YHCET M €ro CBOWCTBA, HM300paKeHUE
HATypaJIbHBIX YHCENl TOYKaMH Ha YHCIOBOW mpsiMoil. Vcnonb30BaHHEe CBOMCTB HATYypaJIbHBIX YHUCEI
MIpU PEIICHUH 33/1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCeJ

Paznuumne mexay nudpoit u yncnom. Ilo3unronHas 3amnuck HaTypaJlbHOTO YUCIIA, IOMECTHOE
3HaueHue UGB, Pa3psibl U KIAcChl, COOTHOIICHHE MEXIY IBYMsI COCETHUMHU pPa3psIHBIMU
€AVMHUIAMU, YTEHUE U 3aIIUCh HATypalbHBIX YHCEIL.

Oxkpyrienne HATYPAJbHBIX YHCeT

Heob6xomumocTh okpyrinenus. [IpaBuiio okpyrieHust HaTypalbHbBIX YHCET.

CpaBHeHHMe HATYPaAJILHBIX YHCEJI, CPAaBHEHHE ¢ YucaoM 0

[lonaTHEe O CpaBHEHMM YHUCEJ, CPABHEHHE HATYPAJIbHBIX YUCEN JIPYr C JIPYroM U C HYJIEM,
MaTeMaTH4ecKas 3alich CpaBHEHUH, CIIOCOOBI CPAaBHEHHSI YUCEIL.
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JelicTBuS ¢ HATYPAJIbHBIMH YUCJIAMH

CnoxxeHWe W BBIYMTAHUE, KOMIIOHCHTHI CJIOKCHHS W BBIYMTAHUS, CBS3b MEKIY HHUMH,
HaxO0XJICHHE CYMMbl M Pa3HOCTH, U3MEHEHHUE CyMMbl U PA3HOCTU MPU MU3MEHEHHH KOMIIOHEHTOB
CJIOKEHHSI ¥ BEIYUTAHUS.

VYMHOXEHHUE U JIeJIeHHE, KOMIIOHEHThl YMHOXXEHHS M JICJICHHS, CBSI3b MEXAY HHUMH,
YMHOKEHUE U CIIOKEHUE B CTOJIOUK, JIEJIEHHE YrOJIKOM, IIPOBEPKA pe3ylibTaTa C MOMOIIBIO MPUKHIKH
1 00OpaTHOTO JCUCTBHS.

[IepemecTurenbublii U COYETATENbHBI  3aKOHBl  CIIOKEHUA M YMHOXEHHS,
pacnpeenuTeIbHbI 3aKOH YMHOXEHHUSI OTHOCHUTEIBHO CJIOKEHUS, 000CHOBAHUE alleOPUMMO8
8bLINOIHEHUS APUPMEMUUEeCKUX OelUCmBEUil.

CreneHnb ¢ HATYpaJbHBIM NOKa3aTeJeM

3anuch 4YKclia B BUAEC CyMMbl Pa3psiTHBIX CJIaraéMbIX, MOPSJIOK BBITIOJHEHUS JCUCTBUN B
BBIPAKEHUSX, COJEPKAIIUX CTETICHb, BRIYMCICHUE 3HAUYCHU BBIPAKEHUM, COIEPKAIIUX CTEIICHb.

YucinoBble BbIPAKEHHUS

UucnoBoe BhIpakKeHHE U €T0 3HAYEHUE, TIOPSIOK BBITIOJHEHUS! IEHCTBHIA.

JleaeHue ¢ ocTaTKOM

JleneHue ¢ OCTaTKOM Ha MHOKECTBE HAaTypaJIbHBIX UUCEIN, C8OUCMEa OeNeHUs ¢ OCMAamKoM.
[IpakTuueckue 3a7a4n Ha JIEJICHUE C OCTATKOM.

CgoiicTBa U NPU3HAKYU ACJIUMOCTH

CBOMCTBO N1€TMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipusnaku nenumoctH Ha 2, 3, 5, 9, 10.
Ilpuznaku Oenumocmu wua 4, 6, 8, 11. Jokazamenocmeo npusnaxkos Oenumocmu. Permenune
MPAKTUYECKHUX 33J1a4u C TPUMEHEHNEM TTPU3HAKOB JIETUMOCTH.

Pa3jioskeHune 4nc/ia Ha MPOCThIe MHOKUTEJIH

[IpocThie u cocTaBHbIE UnCHa, peuiemo Ipamocgena.

Pa3noxeHne HaTypajdbHOTO YHUCIIa HAa MHOXKUTENIH, PA3JIOKEHHWE HAa MPOCTble MHOXKHUTEIU.
Konuuecmso oenumeneii yucna, aneopumm paznodxcenus YUcia Ha npocmole MHONCUMENU, OCHOBHAS
meopema apugmemuxu.

Anredpanyeckue BbIpasKeHU s

Hcnons3oBanne OykB uisi 0003HAYCHHs YHCEI, BBIUMCICHUE 3HAUCHUS anreOpamdecKoro
BBIPKEHUS, MpPUMEHEHUE anreOpanyecKux BBIPAKEHUH Ui 3aliCH CBOMCTB apU(PMETHYECKUX
NEHCTBUM, TpeoOpa3oBaHKe aTeOpandecKuX BhIPAKESHUMN.

Jeauresin u KpaTHbIE

Jlenutenb W ero CBOMCTBA, OONIMH JETUTENL JBYX M 0oJiee YHCeN, HauOOJbIINK OOIui
JIeNIUTeNb, B3aUMHO MPOCTHIE YKCIa, HaXx0XKIAeHHe Hauboblero oodmero aenurens. KpatHoe u ero
CBOICTBa, 0011Iee KpaTHOE ABYX U OoJiee yucell, HauMeHbllee o01iee KpaTHOE, ClIOCOObI HAXOXKACHUS
HauMEHBIIEro 00Iero KpaTHOro.

Apoou

OObIKHOBEHHbIE IPOOH

Honsi, yacTe, 1poOHOE yKcio, 1podb. [IpobHoe uncio kak pe3ynbrat AeneHus. [IpaBunsHbie U
HeTpaBWIbHBIE APOOH, CMEIIaHHAas IPoOb (CMEIIaHHOE YHCIIO).

3anuch HATypalbHOTO 4YMCIa B BHUJE OpOOHM C 3aJaHHBIM 3HaMeHaTeleM, IMpeoOpazoBaHuE
CMEIIaHHOM Ipo0Ou B HEMPABUIBHYIO JPOOb U HA0OOPOT.

[IpuBenenue apobeii k 001eMy 3HaMmeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEH.

CrnoxeHre M BBIYMTAHHE OOBIKHOBEHHBIX IpoOeil. YMHOKeHHE U JieleHHe OOBIKHOBEHHBIX
IpoOeii.

Apudmernueckue AEUCTBH CO CMEIIAHHBIMH IPOOSIMH.

Apudmernueckue ASHUCTBUS C TPOOHBIMU YHCIAMH.

Cnocobwl payuoraiuzayuu 8bIMUCIEHUL U UX NPUMEHEHUe NPU 8bINOTIHEHUU OeliCTNEUL.

HdecsaTuanbIe APOOH

Ienass m napoOHas yactu necsATUYHON apobu. [IpeoOpasoBaHMe MECATHUHBIX IpoOei B
oObIkHOBeHHBIE. CpaBHEHHE AECATUYHBIX ApoOeil. CloxeHre W BBIYUTAHHE JIECATHYHBIX TPOOEH.
OxpyriieHne AeCATUYHBIX IpoOeil. YMHOXKEHHE U JIEIeHUe NECATUYHBIX Apobel. [Ipeobpazosanue
00bIKHOBEeHHBIX Opobell 8 decsimuutble Opoou. Koneunvie u beckoneunvie decsimuunvle OpoouU.
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OTHolIeHNne IBYX YHCET

MacmTab Ha ruiane u kapte. [Iponopuuu. CBoiicTBa Mponopuuid, IpUMEHEHUE MTPONOPIIHIA 1
OTHOILIEHHUH ITPU PELLIEHUH 3a/1a4.

Cpennee apupmernyeckoe yuce.

Cpennee apudmernueckoe aByX uucen. M3o0paxeHue cpenHero apugMeTuyeckoro IBYX
yycesl Ha YUCIOBOM mpsiMOoM. PemieHue mnpakTUYeCKUX 3aJad C IMPUMEHEHUEM CPEIHEro
apupmernueckoro. Cpednee apughmemuueckoe HeCKOIbKUX YUcel.

IpoueHTHI

[Tonarue nporenTa. BriunciaeHue MpoueHTOB OT YKCa U YMCTa M0 U3BECTHOMY IMPOIICHTY,
BBIpAKEHUE OTHOIICHUS B IPOLICHTAX. PerieHne HeCI0KHBIX TPAKTUYECKUX 33a4 C MPOIEHTAMHU.

JAuarpamMmmel

Cronbyatele W KpyroBble JuarpamMMmbl. M3piiedenwe wWHPOpMANMM W3  JUArpamM.
H30b6pasicenue ouazpamm no Yucio8blm OAHHbIM.

PauuonanbHbIe yncia

IMonoxuTeIbHBIE H OTPULIATEIbHBIE YHCJIA

N3obpaxenue uncen Ha 4duciIoBoM (kKoopauHaTHOM) mpsmod. CpaBHeHue yucen. Momayinb
YuCJia, TEOMETpUYEeCKass WHTEpIpeTanus Moayias uucia. JeWcTBHS C TOJIOKUTEIBHBIMH U
OTPUIIATEILHBIMU Y CIIaMHi. MHOXKECTBO IEJIBIX YUCET.

IlonsasTMe o0 panuoHadbHOM wumcie. [lepsuynHoe npedcmasneHue o0 MHOMCECMEe
PAyUOHaNbHBIX Yucen. JIeNcTBHs ¢ paMOHAIBHBIMU YUCIIaAMHU.

Pemenne TeKCTOBBIX 32124

Enunuubl  uM3MepeHuWii: UIMHBI, TUIONIAAW, OOBEMa, MacCchl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXKY €TUHUIIAMHA U3MEPEHUS KKI0M BETMYUHBI. 3aBUCUMOCTH MEX/Ty BETUUYNHAMU:
CKOPOCTb, BPEM$, PACCTOSIHHE; TPOU3BOIUTENBHOCTD, BpeMs, padoTa; 11eHa, KOJIMYECTBO, CTOUMOCTD.

3anayu Ha Bce apudMeTHYeCKHE el CTBUS

Pemenne TekcTOBBIX 3amad apuMeTHYECKUM crocoOom. Mcmonap3oBaHue TaOMUI, CXEM,
YEpTEkKEU, IPYrUX CPEACTB PEACTABICHUS JAHHBIX MPHU PELICHUU 331a4H.

3anayu HA ABHKeHHE, PA00OTYy M MOKYIIKH

Pemrenne HecnokHBIX 3a7a4 HAa JBUKEHHE B MPOTUBOIOJIOKHBIX HAIPaBJICHUSIX, B OJTHOM
HaIlpaBJICHUH, ABW)KEHUE TI0 PEKE MO0 TEUYECHHIO U MPOTUB TeueHMs. PelieHne 3a1ad Ha COBMECTHYIO
paboty. [Ipumenenue apobeii mpu pelieHny 3aaau.

3agaum HA YACTH, 10JIM, IPOLEHTHI

Peurenne 3amau Ha HaxXOXKJIEHUE YACTH YMCIIa M 4YMCIA MO €ro 4dactu. PemieHue 3amad Ha
MPOLIEHTHI U J0Ju. [IpuMenenue nponopuuii npu peeHny 3aaay.

Jlornyeckue 3axauu

Pemenne HeClIOXHBIX JTIOTUYECKUX 3a/1ad. Peuierue n02uyeckux 3a0ad ¢ nomoubro 2paghos,
maobauy.

OcHoBHbIE MeTO/IbI PellieHHsl TEKCTOBBIX 3a/1a4: apudmMeTuyeckuil, mepedop BapuaHTOB.

HarniaaHas reomeTpus

QOurypsl B OKpyxarwmieM Mupe. Harmsanele mpenactaBieHus o (uUrypax Ha TIOCKOCTH:
npsiMasi, OTPE30K, Jy4, yroJ, JIOMaHas, MHOTOYTIOJbHUK, OKPYKHOCTb, KpPYI. UeThIpeXyrojabHUK,
MPSMOYTOJIbHUK, KBaJpaT. TpEeyrolbHUK, 6udbl mpey2oivbHukos. lIpagunvHble MHO20Y20bHUKU.
N300pakxeHne OCHOBHBIX I'€OMETPUYECKUX (QUTYp. B3aumnoe pacnonodceHue 08yX NpAMbIX, 08YX
OKpYIHCHOCMEU, NpAMOU U OKpydchHocmu. JlnmnHa oTpes3ka, JoMaHOW. ENMHUIIBI M3MEpeHUs UIMHBL
IToctpoenne otpeska 3amaHHOW JuMHBL. Bunael yrimos. I'pagycHas mepa yria. HMsmepenune u
MIOCTPOEHUE YIII0B € TOMOILBIO TPAHCIOPTHUPA.

[Tepumerp MHOTOyronpHuka. [loHsTue miomanu GUTypsl; eOUHHUIBI WU3MEPEHUS TUIOIIA N,
[Tnomanps npsiMoyroibHUKa, KBagpata. [IpubmmkeHHOe U3MEpeHne MmiIomany (GUryp Ha KIeT4aTou
Ooymare. Pasnogenuxue ghucypul.

Harnsgaeie npeactaBieHus 0 MPOCTPAHCTBEHHBIX (UTYypax: KyO, mapaiienenume]], mpu3Ma,
nupamuaa, map, cdepa, koHyc, nunuHap. M3o0pakeHne NpOCTpaHCTBEHHBIX Guryp. Ilpumepuol
ceuenuti. Mnozoepannuxu. Ilpasunvhvie muococpannuku. IlpuMepsl pa3BepTOK MHOTIOI'DAHHUKOB,
LUUJIMHpPA U KOHYCA.
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[Tonsite o0beMa; eqHUIIBI 00beMa. OObeM MPSMOYTOIHHOTO MapajuIeNienuneaa, Kyoa.

[onsitue o paBenctse uryp. LlenrpanbHas, oceBast U 3epkanbHas cummeTpun. zo0paxkenue
CUMMETPHYHBIX (QUTYD.

Pemienne npakTHUecKuX 3a7ay ¢ MPUMEHEHHEM POCTEHIINX CBOMCTB (UTYp.

HcTropusa maTeMaTUKH

Iossnenue yugp, 6yks, uepoznughoe 6 npoyecce cuema u pacnpeoeienus NpoOyKmos Ha
llpeenem Bnuscnem Bocmoxke. Cesazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunoii cucmemsl cuyucnenus. llossnenue oecamuunol 3anucu
yucer.

Pooicoenue u passumue apupmemurxu namypanvnvix uucen. HOK, HOJ], npocmule uucna.
Pewemo Spamocgena.

Tlossnenue Hyna u ompuyamenvHvix ducen 6 mamemamuxe opesnocmu. Ponw JJuogpanma.

Touemy (—1)(—1) =+12

Jlpobu 6 Basunone, Ecunme, Pume. Omkpoimue oecamuynvix opooeti. CmapuHHble cucmembl
mep. [lecamuunbie Opoou u mempuueckas cucmema mep. JI. Macnuykuii.

CoaepikaHue Kypca MaTeMaTHKH B 7-9 ki1accax

Anre6pa

Yucaa

PanuonanbHbIe ynciIa

MHoOXecTBO palMOHaNbHBIX uncen. CpaBHEHHME palMOHAIBHBIX uwucen. JlelcTBus ¢
panMoHANBHBIMU YHUCTIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpooObIO.

HppanuoHajibHble YHCIA

[lonatne wuppannoHanbHOrO 4ucia. Pacrmo3HaBaHWe HppalMOHANBHBIX 4Mcell. [Ipumepbl

J0Ka3aTenbcTB B anredpe. MppanmoHaibHOCTH qncna\/é. [Mpumenenne B reomerpun. Cpaguerue
uppayuoranbHulx yucel. MHoscecmeo OeticmeumenbHvlx yucei.

ToxnecTBeHHbIE MPe0OPA30BAHUSA

YucnoBble 1 OyKBEeHHbIE BHIPAKEHUS

Bripaxkenue ¢ mnepemeHHOW. 3HaueHHe BbIpakeHUs. [loJicTaHOBKA BBIPAXKEHUNW BMECTO
MepEeMEHHBIX.

[esble BbIpasKeHUst

CreneHb C HaTypaJbHBIM IOKa3aTeleM W ee cBoiictBa. [IpeoOpa3oBaHMs BhIpaKCHUIA,
COJIEpKAIUX CTETICHHU C HATYPAIbHBIM MTOKA3aTEIIEM.

OnHouieH, MHOTOWIEH. JIeHCTBUS ¢ OJTHOWIEHAMH ¥ MHOTOWICHAMH (CJIO’KEHUE, BRIYATAHHE,
yMHOXeHHE). DOpMyIIbI COKpAIIEHHOTO YMHOKEHHsSI: Pa3HOCTh KBaJpPaTOB, KBAIpPaT CyMMBI H
pasHocTH. Pa3zioskeHue MHOTOYICHA HA MHOXKHTEIN: BBIHECEHHE OOINEro MHOXHTENS 32 CKOOKH,
2PYNNUPOBKA, NPUMEHeHUe (QOpMyn  COKPAWEeHH020 YyMHOodiceHus. Keadpammuwiti  mpexunen,
PasnodiceHue K8aopamHo2o mpexuieHa Ha MHOJICUMeIu.

JpoOHO-panHoOHAIbHBbIE BHIPAKEHUS

CreneHp ¢ 1enbIM mokazateneMm. [IpeoOpa3oBaHue JPOOHO-TUHEHHBIX —BBIPAKCHHN:
CIIO)KEHUE, YMHOXXEHUE, JCNCHUe. Aneebpauneckas opodw. JJonycmumvie 3HAUEHUS NEPEMEHHbIX 6
OpobHO-payuoHanvHulx  vipaxcenusx. Cokpawenue aneebpauueckux Opobeil. Ilpugedenue
ancebpauveckux Opobeu K obwemy 3Hamenamento. [leucmeus ¢ aneeopauyeckumu OpoOIMU:
ClI0dICeHUe, 8bIMUMANUe, YMHOMNCEHUe, OelleHue, 6036e0eHUe 8 CIeNneHb.

IIpeobpaszosanue svipadicerutl, COOEPHCAUUX 3HAK MOOYIISL.

KBanpaTHbie KopHH

Apudpmernuecknii kBajapaTHbI KopeHb. IIpeoOpa3oBaHue BBIpaXXEHUH, CoOJepKalINX
KBaJ[paTHbIE KOPHU: YMHOXKECHHUE, JIeJIeHUE, BBIHECEHUE MHOXKHUTENS M3-1I0J1 3HaKa KOPHS, gHeceHue
MHOdCUMEN NOO 3HAK KOPHS.

YpaBHeHHUS U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCcTBO. CBOMCTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEPEeMEHHOM.

YpaBHeHust
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[lonsTe ypaBHEHUS W KOpHsS ypaBHEHUs. [Ipeocmasnenue 0 pagHOCUNbHOCMU YPAGHEHUU.
Obnacmwb onpedenenus ypasneHus (001acms OONYCMUMbIX 3HAYEHUL NEPEMEHHOL).

JIuHeilHOe ypaBHEeHHe U er0 KOPHU

Pemenne nuHelHbIX ypaBHEHUN. Jlunetinoe ypasnenue ¢ napamempom. Koruvecmeo xopHeii
JUHelH020 ypasHenus. Pewenue Tuneinsbix ypasHeHuti ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €10 KOPHU

Ksanparueie ypaBHenusi. Hemonubie kBajgpaTHbie ypaBHEHHS. JJUCKPUMHUHAHT KBaJIpaTHOTO
ypaBHeHus. DopMyna KOpHEH KBaapaTHOTo ypaBHEHUs. Teopema Buema. Teopema, obpamnas
meopeme Buema. PerneHune KBaapaTHBIX ypaBHEHUH: HCIIOJIb30BaHHE (DOPMYIBI I HAXOXKICHHS
KOpHEH, epaguueckuii memooO peuwleHus, pasilodceHue Ha MHOXMcUmenu, noobop KopHell ¢
ucnonv3oeanuem meopemvl Buema. Konuuecmeo kopheli k6a0pamHo20 ypagHeHusi 8 3a8UCUMOCU
om e2o oOuckpumunanma. buxeadpamnvie ypaemenus. Ypasnenus, ceooumvie K JIUHEUHbIM U
keaopammuwvim. Keaopammuule ypagnenus ¢ napamempom.

JApoOHo-paumnoHa bHbIe YPABHEHUS

Pemenne mnpocTedmmx ApOOHO-TUHEHWHBIX ypaBHEHUU. Peuwenue OpoOHO-pAYUOHATIbHBIX
VpasHeHUU.

Memoowl pewienus ypagHeHuli: Memoobl PABHOCUTbHBIX NPeoOpPaz08aHuil, Memoo 3ameHvl
nepemeHnnou, epaguyeckuil memoo. Mcnonv3osanue c60Ucme hyHKyull npu peueHuu ypasHeHull.

Tpocmeiiuue uppayuonanvhvie ypasnenus euoa | f (x) =a, \/f (x) = \/g (x) .

Ypasnenus suoa X" =a .Vpasnenus 6 yenvix uucnax.

CucremMbl ypaBHeHH I

VYpaBHeHHE ¢ ABYMs NTepeMEHHbIMU. JIMHENHOE ypaBHEHUE C IBYMs NEpEMEHHBIMU. [Ipsavas
Kak epaghuueckas unmepnpemayus TUHEUH020 YPAGHEeHUs C 08YMsl NepeMeHHbIMU.

[TonsiTue cucremel ypaBHeHUM. PelieHue cucteMbl ypaBHEHUM.

Meroapl pelieHuss CUCTEM JIMHEWHBIX YPaBHEHHM C JIBYMS TMEPEMEHHBIMU: epaguueckuil
Memoo, Memoo CA0NCEeHUsl, METOI ITOICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBble HepaBeHcTBa. (CBOMCTBa YHCIOBBIX HEpaBEHCTB. [IpoBepka crnpaBeqIMBOCTH
HEPABEHCTB MPHU 33/IaHHBIX 3HAYCHUSAX IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. CTporue u HecTporue HepaBeHCTBA. Obnacmb onpeodeieHus
HepaseHcmaa (001acmb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Penrenne nuHENHBIX HEPABEHCTB.

Ksaopamnoe mnepasencmeo u e2o pewenus. Peuwienue K8aOpamHulX HepPABEHCMS:
UCNONIb308AHUE CBOUCME U 2paduKa KeaopamudyHou yHKYuu, Memoo UHmepeanos. 3anuco peuleHus
K8AOpamHo20 HepaBeHCmad.

Pewenue yenvix u 0pobHO-payUuOHATbHBIX HEPABEHCNE MEMOOOM UHMEPBAILOS.

CucreMbl HEpaBEeHCTB

CucremMbl HEpPaBEHCTB C OJHOW IEepeMEeHHOM. PeleHue cucreM HEPaBEHCTB € OJHOU
MEPEeMEHHON: JIMHEHHBIX, kgaopamuuix. V1300pakeHNe pelIeHns CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
MpsIMOM. 3aMKCh PELIEHUS CUCTEMbl HEPABEHCTB.

DyHKUUH

IHousitue pyHkunu

JlexapToBbI KOOPAUHATHI Ha TIOCKOCTU. DopMupoBaHUe NMPEACTABICHUI O METAIIPEAMETHOM
MOHATHH «KOOpAMHATH. CriocoObl 3amaHus GYHKIMA: aHATUTUYECKUH, rpaduuecKuii, TaOITUIHBII.
I'paduk dynkuuu. Ilpumepsl GyHKIHHE, MOMyd4aeMbIX B TPOIECCE HCCIEIOBAHUS Pa3TUYHBIX
pealbHBIX MPOIECCOB U pellieHus 3a1a4. 3HaueHne GyHKuuu B Touke. CBoiicTBa (yHKIHIT: 0061IaCTh
onpeneneHus, MHOKECTBO 3HAYCHUH, HYJIH, MIPOMEXYTKU 3HaKOIOCTOSIHCTBA,
YemHoCmy/HeuemHoCmy, TIPOMEKYTKH BO3pacTaHWs M YObIBaHUWsS, HAauWOOJbIIee U HAaUMEHBIIEe
3HaueHus. MccnenoBanue GyHKImu 1o ee rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxkyuu.
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JIuneiiHas pyHKUusA

CBoiicTBa u TpaduK JTUHEHHOW (QYHKIHMH. YTIOBOH Ko3(duiuent npsmoi. Pacnonoxenue
rpaduka JTUHEHHON (PyHKIMU B 3aBUCHMOCTH OT €€ yIrJIOBOro kod(dduuuenta u cBoOOHOTO 4ieHa.
Haxooicoenue koappuyuenmos 1unetinot GyHKyuu no 3a0aHHbIM YCLOBUIM: NPOXOACOeHUE NPAMOU
yepez 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOeHUe NPAMOU uepe3 OaHHYI0 MOUKY U
napaniebHo OaHHOU NPSAMOU.

Keaaparnunas pyHkuus

CpoiictBa u rpaduk kBagpatudHoi (yHknuu (mapabona). [locmpoenue epaguxa
Kkeaopamuunol Gyukyuu no mouxam. HaxoxaeHue Hyneill KBaapaTHUHOW (DYHKIHHU, MHOdMCECMEa
3HAYeHUU, NPOMENCYMKO8 3HAKONOCMOAHCIEA, NPOMEHCYIMKO8 MOHOMOHHOCMU.

O0paTHasi NPONOPUHOHAIBHOCTH

k
CroiicTBa (hyHKIIUU Y = K y = > l'unep6omna.
X

I'pajpuku ¢ynkyuir. Ilpeobpasosanue cpagurxa Gyukyuu y = f(x) 014 nocmpoenus

epagpuxos Qynkyui 6Uda y = af (kx +b)+c -

Ipacpurcu pynrcyuit y =a+—5— ., y — /x,y=3x, y=|u.

X+b

IMocsienoBaTeILHOCTH M POTPECCHH

YucnoBas mociie/IoBaTelbHOCTh. [IpuMephl YUCIIOBBIX TOCIEA0BaTeIbHOCTEH. beckoHeuHbIe
MOCJIEI0BATEILHOCTH. AprdMeTHUYecKas IPOTrpeccrsl U ee CBOMCTBa. [ eoMeTpudeckas mporpeccus.
Dopmyna obujeco unena u cymMmvl N NEpebIX UIEHO8 aApupMemudeckou u 2eomMempuyeckol
npoepeccutl. CXoosauasncsa 2eomempudecKkas npo2peccus.

Pemenne TeKCTOBBIX 32124

3anayu Ha Bce apudMeTHYeCKHE el CTBUS

Pemenne TexkcTOBBIX 3amad apupMeETHYECKUM criocoOom. Mcmonp3oBaHue TaOMUI, CXEM,
YyepTexel, Ipyrux cpeACTB MpPeACTaBIeHUs JaHHBIX TP PEIICHUN 3aJauH.

3anayu HA ABHKeHHE, PAa00TYy M MOKYIIKH

AHanu3 BO3MOXKHBIX CUTYyallUd B3aUMHOTO PpACMOJIOKEHUs OOBEKTOB NpPU UX JBUXKEHUH,
COOTHOIIIEHUSI 00EMOB BBITIOJTHIIEMBIX PAOOT IIPH COBMECTHOM padoTe.

3agayu HA YACTH, 10JIH, IPOLEHTHI

Pemenue 3agau Ha Hax0XJACHHWE YaCTH YHMCIIa U YHCIa MO ero 4actu. Pemienue 3amad Ha
MPOLEHTHI U A0Ju. [IpuMeHenne mponopuuii Ipy peleHu  3aaay.

Jlornyeckue 3axauu

Pemenue nornyeckux 3agau. PeuieHue 102Uuteckux 3a0a4 ¢ nomowsbto epagos, mabauy.

OcHoBHbIE MeTOAbl pellleHHs TEKCTOBBIX 3alay: apudMeTHUecKHil, anreOpanyecKui,
nepedop BapuaHTOB. [lepguunbie npedcmasienuss o Opyeux Memooax peuleHuss 3a0ay
(ceomempuueckue u epaguyeckue mMemoowl).

CTaTUCTHUKA U TeOpUS BEePOATHOCTEN

Crarucruka

TabnuuHoe u rpaduveckoe MpeAcTaBlICHUE NAHHBIX, CTOJIOUYAThIE M KPYrOBBIE JAUArPAMMBI,
rpaduky, mpuMEHEHHE AUarpaMM U TpadUKOB JJIs OMHMCAHUS 3aBUCHUMOCTEH pEabHBIX BEIMYUH,
u3BineueHne uHpopmanuu u3 Tabnui, auarpamMm U TpadukoB. OmucarerabHbIE CTaTUCTUYECKHE
MOKa3aTeIN YHUCIOBBIX Ha0OpOB: cpenHee apudMeTuieckoe, meduara, Haubobllee 1 HAaNMEHbIIIEe
3HaueHUs. Mephl pacCeuBaHUs: pa3Max, OUCHepCUs U CIaHOApmHoe OMKIOHEeHUe.

CnyyaitHas W3MEHYHBOCTh. M3MeHYMBOCTH TpU U3MepeHusx. Pewarowue npasuia.
3axonomepHoCmU 8 USMEHUUBBIX BETUUUHAX.

Cayuaiinbie coObITHS

CnyyaiiHple OMNBITHI (IKCIIEPUMEHTHI), DJIEMEHTApHBIE CIIydyallHble COOBITUS (HMCXObI).
BepositHocTH  sneMeHTapHbIX  coObITHMH.  CoOOBITHST B CIOy4aHBIX ~ JKCIIEpUMEHTaX M
ONMarompusATCTBYIOIINE dSJIEMEHTapHbIE COOBITHS. BeposTHOCTH cilydallHBIX COOBITHH. ONBITHI C
PaBHOBO3MOXKHBIMH  DJIEMEHTapHBIMH COOBITUsIMU. Kilaccuueckue BEpOSTHOCTHBIE OMBITHI C
UCIOJb30BAHUEM MOHET, KYOWUKOB. [Ipedcmasnenue codvimuil ¢ nomowpio ouazpamm Jinepa.
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IIpomueononodicuvie cobvimus, o0bveouneHue u nepeceveHue cobvimui. Ilpasuno crodxcenus
seposimuocmeit. Cnyyatinviii evi60p. [Ipedcmasnenue sxcnepumenma 6 sude depesa. Hesasucumvie
cobvimus. YmHooicenue eepossmuocmell Hezagucumvix coovimuii. [lociedosamenvhvie Hezasucumvle
ucnoimanus. IlpeacraBieHne 0 He3aBUCUMBIX COOBITUSIX B KHU3HH.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymmodcenus, nepecmanosxu, ¢axkmopuan yucia. Couemanus u 4ucio coyemaHui.
@Dopmyna uucaa covemanui. Tpeyzonvrux Ilackans. Onvimel ¢ 60T6UWUM YUCTIOM PABHOBO3MONCHBIX
IIeMeHmapHbix codvimuil. Buiuucnenue eeposmuocmeti 6 onvlmax ¢ npumMeHeHuem KOMOUHAMOPHLIX
Gopmyn. Ucnoimanus Bepuyinu. Ycenex u neyoaua. Beposmuocmu cobvimuti 6 cepuu Ucnvlmanull
bepuynnu.

Cnyuaiinvle eenuuunbl

3nakomcmeo co cAyuanHbLIMU GETUYUHAMU HA NPUMEPAX KOHEUHBIX OUCKPEMHBIX CNYYAUHBIX
genuuun.  Pacnpedenenue  eepoamuocmen.  Mamemamuueckoe — odcuoaHue. Ceoticmea
mMamemamuyeckoeo oxcudanus. Ilonamue o 3axone Oonvuiux uucen. Hzmepenue eeposmmuocmell.
IIpumenenue 3axkona 6onbUIUX YUCEN 8 COYUOTIO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becnedeHuy
be3onacnocmu Hacenenusl 8 Ype3BblUatiHbIX CUMYAYUSIX.

I'eomeTpusa

I'eomeTpuueckue purypbi

Durypsl B reoMeTPHU U B OKPY:KAIOIEM MUpe

I'eomerpuueckas ¢urypa. @opMUpOBaHHE TNPEACTABICHUNA O METANPEIMETHOM TOHITHH
«purypay.

Touka, nuHUA, OTPE30K, MpsAMas, JIyd, JioMaHasi, IIIOCKOCTh, YTroJ, OMCCEeKTpuca yria u ee
CBOWCTBA, BUJIBI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummMmeTrpusi reoMerpudeckux ¢uryp. LleHTpanbHas CUMMETpPHUS T€OMETPUYECKUX
¢buryp.

MHOroyroJibHUKHU

MHOroyroipHMK, €ro OJJE€MEHTbl M €ro CBoHcTBa. Pacrmo3HaBaHME  HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykivie u Hegvinykivle MHO20y20abHuKu. 1[paBUIbHbIE MHOTOYTOJIbHUKH.

Tpeyronbuuku. BeicoTa, Meauana, OHCCEKTpuca, CpeOHSs JIMHHUS — TPEYroJbHUKA.
PaBHOOEIpEeHHBI TpPEYroJabHUK, €ro CBOWCTBA W TPHU3HAKK. PaBHOCTOPOHHMI TPEYroJbHUK.
[IpsiMOyrobHBINA, OCTPOYIOJIbHBIN, TYMOYIOJIBHBIN TPEYroJbHUKU. BHEIIHWE Yyriibl TPEyrojabHUKA.
HepaBeHncTBO TpeyronbHuKa.

UYerbipexyronpuuku. llapannenorpamMM, pom0, NpsSMOYroilbHUK, KBajpaT, Tpameuus,
paBHOOenpeHHas Tpaneuus. CBOICTBAa M NpPHU3HAKH MapajienorpamMmma, pom0Oa, MpsSMOYTOJIbHUKA,
KBaJpara.

OKpPYyXKHOCTb, KPYT

OKpy)XHOCTb, KpyI, HMX DJEMEHTBbl M CBOICTBA; LEHTPAJbHbICE W BIUCAHHBIE YIJIbL.
KacarenbHast u cexywas K OKpYXHOCTH, ux ceoucmea. BnyicaHHble U ONMCAHHBIE OKPYKHOCTH JJIsi
TPEYTrOJbHUKOB, Yemblpexy20IbHUKO8, NPABUILHBIX MHO20V20IbHUKOG.

I'eomeTpuueckue purypsl B NnpocTpaHcTBe (00beMHBIE TeJa)

Mmnozcoepannuk u ez2o snemenmol. Hazeanus mHo202paHHUKO8 C pPA3HLIM NOJONCEHUEM U
Konuwecmeom epareti. IlepBUyHbIe MpEACTaBIEHUS O HpaMue, napaieNenunene, npusmMe, chepe,
mape, HUJIMHIPE, KOHYCE, UX AIeMEHTaxX U MPOCTEHIINX CBOMCTBAX.

OTtHoweHnst

PasencrBo ¢uryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKky paBeHCTBa TPEYTrOJIbHUKOB.

IMapanjieabHOCTH NPSAMBIX

[Ipu3Haku W CBOMCTBa NapaICNbHBIX MPAMBIX. Akcuoma napanienvrocmu Eexnuoa.
Teopema Daneca.

IlepnenauKkyasipHble NPAMbIE

[Ipsamoit  yron. Ilepnenaukynap k mnpsaMod. Haknonnas, mnpoexkuusa. CepeauHHBIN
NEePIEeHANKYISP K 0Tpe3Ky. Ceolicmea u npusHaxu nepneHoOUKyIapHOCmU.

Ilooooue
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IIponopyuonanvuvie ompesxu, nooodue ¢ueyp. Ilodobuvie mpeyeonrvnuku. Ilpuznaxu
noooodus.

B3anMHoe pacnoJioxkeHue psIMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus u BbIYMCIEHUSA

Beanunnbl

[Tonstue Benuuunsbl. ymmHa. M3mepenue nnuubl. EnquHunbel u3amMepeHus UMHbL BennunHa
yria. I'pagycHas mepa yria.

[Tonarue o momanu miocko Gurypel u ee cBoiicTBax. M3mepenue muomaaei. EquHuis
M3MEPEHUS TUIOLIAIH.

[IpencraBnenne o0 oObeme W ero cpoicTBax. M3mepeHue oObema. EnuHMIBI M3MepeHUs
00BEMOB.

HN3mepeHus u BbIYHMCIEHUSA

NHCcTpyMeHTBI UIsi M3MEpPEHUN W TOCTPOCHHI; M3MEpEHHWE W BBIUMCICHUE YIJIOB, UTHH
(pacctostHmii), miuomanel. TpuroHomeTpuyeckue QYHKIUU OCTPOro yria B MNPSIMOYTOJIbHOM
TpeyroibHuke Tpuconomempuueckue  @yHKyuu  myno2o  yenrqa. BpluncieHue — 3JI€MEHTOB
TPEYrOJIbHUKOB C UCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. DOpMyInbl IUIOMIAAN
TpEyroJabHUKA, MapajljieiorpaMMa U €ro YaCTHBIX BUAOB, (DOPMYIBI JJIMHBI OKPYKHOCTH U TUIOIIAIN
kpyra. CpaBHeHue u BbluucieHue tiomaaei. Teopema Iludaropa. Teopema cumycos. Teopema
KOCUHYCO8.

Paccrosinust

Paccrosinne mexnay Ttoukamu. PaccrosHue oT TOUkM A0 OpsMON. Paccmosmnue medwcoy
Queypamu.

I'eomeTpuyeckue nocTpoeHust

['eomeTpuyeckre MOCTPOCHHUS TSI HIUTFOCTPAIIMH CBOMCTB T€OMETPUICCKUX (PUTYD.

HNHCTpyMEHTHI AJ1sI MOCTPOCHUH: LUPKYJb, JIUHEWKA, YTOJbHUK. [Ipocmetiuiue nocmpoeHus
YUpPKyieM U JUHEeUKOl: NoCmpoeHue OUCCeKmpUcyl y2id, nepneHOUKyIapa K npsamou, y2id, pagHo2o
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mpem CMOPOHAM, O8YM CMOPOHAM U Y2Iy Medtcoy HUMU,
CMOpOHe U 08YM NPUNEHCAUUM K Hell Y2ILaM.

lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckne npeodpa3zoBaHus

IIpeoOpa3oBanust

[Tonsitne npeoOpazosanus. [IpencraBiaeHre o MeTanpeAMETHOM MOHATUHU «IIPEOOPA30BAHHE).
Ilooobue.

JIBu:xeHMs1

OceBasi M IEHTpalbHAsI CHMMETPHUS, HOB0pOm U napaiienvhsiii neperHoc.Kombunayuu
08UIICEHUT HA NIOCKOCMU U UX CBOUCMEA.

BexTopbl M1 KOOPANHATHI HA IJIOCKOCTH

BekTopsl

[lonsiTue BekTOpa, JEHCTBUS HAJ BEKTOpaMH, HCIOJIb30BaHWE BEKTOPOB B (HU3HUKE,
PA30diCeHUe 8eKMopa Ha cocmagaowue, CKAIapHoe npouzeedeHue.

Koopaunartsi

OCHOBHBIEC TIOHATHUS, KOOPOUHAMbI 8EKMOPA, PACCMOsAHUE MedHcoy moukamu. Koopounamol
cepedunsvl ompeska. Ypasuenus guzyp.

Ipumenenue 6ekmopog u KOOpOUHaAmM 05 peueHus: NPOCMeUUX 2eOMeMPUYECKUX 3a0a.

HUcTopua MaTeMaTHKH

Bosuuxnosenue mamemamuxu kax wHayku, smanvl ee pazeumus. (OcHOBHble pazoenvl
mMamemamuxu. Bvloarowuecs mamemamuxu u ux 6K1ao 6 pazgumue HayKu.

beckoneunocmos muoocecmsea npocmuix uucen. Qucna u onunel ompeskos. Payuonanvhvle
uucna. Illompebnocms 6 uppayuonanvuwix yucaax. Lllxona IHugazopa

3apooicoenue ancebpvl 6 Hedpax apupmemuru. An-Xopesmu. Poowcoenue 0OyKeeHHOU
cumgonuxu. I1.@epma, @. Buem, P. [exapm. Hcmopus eonpoca o HaxoxicoeHuu Gopmyn KopHetl
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aneebpauveckux ypaswenuii cmeneneti, Oonvuux wemvipex. H. Tapmanvs, [Qoc. Kapoano, H.X.
Abens, D.Tanya.

Tlosgnenue memooa KOOpOUHaAm, NO360AI0UWE20 NEPEBOOUMb 2eoMempuieckue 00vbeKmol Ha
a3k aneeopwvl. Ilosenenue epaguxos @ynxyui. P. Jlexapm, I1. @epma. I[lpumepvl paznuunwvix
cucmem KoopouHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauyu) o kpoauxax, uucia Quoonawuu. 3adaua o
waxmamuou docke. CX00UMOCMb 2e0MempuiecKkol Npocpeccuul.

HUcmoxu meopuu eepossmnocmeii: cmpaxosoe oeno, azapmuvie uepwl. 1. @epma, b.Ilackany,
A. Bepnynnu, A.H.Koamozopos.

Om 3emnedenus x ceomempuu. Ilugpacop u eco wrxona. @anec, Apxumeo. Iliamon u
Apucmomens. Ilocmpoenue npagunbHblXx MHO20Y20abHUKOS. Tpuccekyus yena. Keaopamypa kpyaa.
Yoeoenue «kyba. Hcmopus uucna w 3onomoe ceuenue. «Hauana» FEsxwuoa. JI Oiinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckycemeo. I'eomempuueckue 3aKOHOMEPHOCMU OKPYHCAIOUE20 MUPAQ.

Acmponomus u eeomempusi. UYmo u xax ysnanu Aumaxcazop, Opamocgen u Apucmapx o
pasmepax Jlynot, 3emau u Connya. Paccmosnua om 3emau oo Jlhymer u Coanya. Hzmepenue
paccmosivus om 3emau 0o Mapca.

Ponv  poccutickux yuenmvix 6 pazsumuu mamemamuxu: JL.Junep. H.H.Jlobauesckui,
11.J1. Yeoviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagU2AyKux HAayK,
pazeumue poccuiickoeo ¢proma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B.Kenowviu.

4, TemaTHueckoe INIAHUPOBAHME ¢ YKA3aHUEM KOJIHUYECTBA YacCoB,
OTBOJIMMBIX HA OCBOEHHE KAaKI0H TeMbI

Maremaruka 5 Kiacce

Tema paznena KonnuectBo
4acosB
HarypaJjibHble yncia 20
CJ10’keHre M BBIYUTAHHE HATYPAJbHBIX YHCe 33
YMHOKeHHE U JieJIeHHe HATYPAJIbHBIX YHCeT 37
OO0ObIKHOBEHHBbIE IPOOH 18
JecsiTH4aHBIE IPOOH 48
IloBTOpEHUE M cUcTeMaTH3AIUA Y4eOHOI0 MaTepuaJia 14

MaremaTuka 6 kjiaacce

Tema paznena KonnyectBo
4acoB
JeanMocTh HATYPAJBHBIX YHCeJ 17
OObIKHOBEHHbIE IPOOH 38
OTHOLICHNS W NPONIOPIUH 28
PanmunonajJnHble YHcJIA U JelicTBUA HAJ HUMHA 72
IloBTOpeHue U cucTeMaTH3anMsA y4eO0HOr0 MaTepraia 15
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Auredpa

7-9 kaaccwl (3154)

Tema paznena KomunuectBo | 7 kiacc 8 KJacc 9 kiacc
9acoB
JelicTBUTEIbHBIE YHCIA 15 3 6 6
H3mepenus, npuodJIH:KeHHs, OLeHKH 10 4 3 3
BBenenne B aareopy 8 8
MHoro4wieHbl 45 22 12 11
AJiredpanyeckue 1poou 22 22
KBaapaTHble KOpHH 12 12
YpaBHeHUsI ¢ OTHON MepeMeHH O 36 12 5 19
Cucrembl ypaBHeHUH 30 17 13
HepaBencTBa 20 13 7
3aBMCHMOCTH MeK1Yy BeJJMUYHHAMH 15 5 5 5
UYmncaosble pyHKUMHU 35 18 7 10
YucoBble noc/ie10BaTe1LHOCTH. 15 15
ApudmMernyeckas 1 reomeTpudecKasi
Mporpeccun
OnucarejibHAs CTATUCTHKA 10 4 6
Cayuaiinble cOOBITHSI M BEPOSITHOCTh 15 8 4 3
DJieMeHTbl KOMOMHATOPUKH 10 10
MHo:kecTBa. JJ1eMeHThI JJOTHKH 5 5
Pe3epB BpeMeHHU 12 4 5 3
I'eomeTpus
7-9 kaaccnl (2109)
Tema paznena KomnnuectBo | 7 kitacc 8 Kkimacc 9 kJacc
4acoB
IIpsimble U yrJibl 15 12 3
TpeyrojbHuKn 65 43 16 6
YeTbIpexyroJbHUKH 20 14 6
MHOTroyroJibHUKH 10 10
OKpyKHOCTb H KpYr 20 17 3
I'eomeTpuyeckue npeodpa3oBaHus 10 10
IlocTpoenusi ¢ NOMOILIbIO HUPKYJIS H 5 3 1 1
JINHEHKH
HN3mepeHue reoMeTpu4ecKuX BeJIUYNH 25 7 14 4
Koopaunarsi 10 10
BekTopsbi 10 10
JIeMeHTbI JIOTHKH 5 5
Pe3epB Bpemenn 15 5 5 5
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i3peck M panee — pacno3HaBaTb KOHKPETHble NPMMepPbl 0BLIMX NOHATWI N0 XapaKTePHbIM MPU3HAKaM, BbINOHATL
AeCTBUA B COOTBETCTBUM C ONpeseneHnem 1 NPOCTEMLLIMMIN CBOMCTBAMM MOHATUI, KOHKPETU3NPOBATb NpUMepamm
obume noHATUA.

i30ech u fanee — pacnosHaBaTb KOHKPETHbIE MPYMEpPbI 0BLLMX MOHATUIA MO XapaKTePHbIM NPU3HaKaM, BbIMOAHATb
AeCTBUA B COOTBETCTBUM C ONpeseneHnemM 1 NPOCTEMLLIMMIN CBOMCTBAMM NMOHATUI, KOHKPETU3NPOBATb NPUMepamm
obwue noHATUA.

i 3pech 1 ganee — 3HaTb onpeAeneHne NOHATHA, YMETb NOACHATb €ro CMbIC/, YMeTb MCMO/b30BaTb MOHATUE U ero
CBOICTBA NpU NPOBEeAEHNN PACCY>KAEHUIM, 0Ka3aTeNbCTs, PpelleHnmn 3a4au.

v 3geck 1 ganee — 3HaTb onpedesieHne NOHATHA, 3HaTb M YMETb [0Ka3blBaTb CBOMCTBA (MPU3HAKM, €C/IM OHM eCTb)
NOHATMA, XapaKTepn3oBaTb CBA3U C APYTMMU NOHATUAMMW, NPEACTaBAAA OAHO NOHATME KaK YacTb LLeN0OCTHOro
KOMMAEKca, UCNo/b30BaTh MOHATUE N €ro CBOMCTBA NPY NPOBeAEHUU pacCyAeHWIA, AOKa3aTeNbCTB, pelleHnm 3aad.
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