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I. IlosicHuTENBbHAA 3aNIHCKA

Pabouass mporpamma mo ydeOHOMY mpeamery «Marematuka (anreOpa, TeoMeTpws)
OCHOBHOTO 00111eT0 00pa30BaHusi COCTaBJICHA Ha OCHOBE:

- OyHAaMEHTAJIBHOTO sApa CoAep)KaHUs obmero obOpazoBanus u TpeGoBanmii K

pe3ylbTaTaM OCBOEHUS OCHOBHOI o01ieo0pa3oBaTeabHOM POrPaMMBI
OCHOBHOTO  00I1€ero o0pa3oBaHus, IPEACTABICHHBIX B ®denepanbHOM
rocy/IapCcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00IIero 0Opa3oBaHus ¢ yU€TOM OCHOBHBIX HeH
Y TOJIOKEHUH .

- «[IpumepHBbIe IporpaMMbl 10 y4eOHBIM MpeaMeTaM. MaTemaTuka. 5-9 Kiacch»: MPOEKT. —
3-e u3n., mepepaborannoe . — M.: IIpocemenne, 2011. — 64c. — (CrangapTel BTOPOTO
MOKOJICHUS ). U CKOPPEKTUPOBAaHA HA OCHOBE:

e apropckoi nporpammbl o matematuke st YMK H.A. Bunenkuna u ap. (Maremaruxa.
COopHuk paboumx mporpamMm. 5-6 xkmaccel. CocraBurenr  T.A. Bypmuctposa.
IMpoceemenwue, 2014 r.);

e apTOpcKkoM mnporpammbl mo anreope mns FHO.H. Makapsruea, H.I'. Munmiok, K.U.
HemkoBa, C.b. CyBopoBa (Anrebpa. COopHUK paboyux mporpamMm. /-9 KIIacchl.
Cocrasurens bypmuctposa T. A. TIpocsemenue, 2020 r.)

e apropckoil mnporpammbel mno reomerpuu JI.C. Atanacsna, B.®D. byry3oBa u ap.
(Ceometpust. CoopHuKk pabdounx mporpamm. 7-9 kiaccel. CocraButens Bypmuctposa T.
A. TIpocserenue, 2020 r.)

YpoBeHb 00yueHusi — 6a3oBbIil.

Leabio n3yyenuss Kypca MateMaTuke B 5-6 Kiaccax sSBJISETCS CUCTEMAaTUYECKOE Pa3BUTHUE
NOHATUS YHCJIA, BHIPA0OTKAa YMEHWH BBINOJHATH YCTHO M TNHCBMEHHO apudMeTHuecKue
JNEHCTBUS HAJ YMCIIAMHM, NIEPEBOJUTH MPAKTHUYECKHUE 33/1a4d Ha S3bIK MaTEMaTHKH, MOJATOTOBKA
yUYaIIUXCSl K M3YYCHUIO CHCTEMAaTHYECKHX KypcoB anreOpsl W reomerpun. Kypc crpoutcs Ha
WHAYKTUBHOM OCHOBE C MPHUBIIEYCHHEM OJJIEMEHTOB JEAyKTHBHBIX paccyxaeHuil. B xoze
U3yYeHHsI Kypca ydYalluecs pPa3BUBAIOT HABBIKM BBIYMCICHHN C HATypaJbHBIMH YHCIAMH,
OBJIAJICBAIOT HABBIKAMH C OOBIKHOBEHHBIMH U AECCATUYHBIMU APOOSMH, MOJIOKUTEIHHBIMU U
OTPHIIATEIbHBIMU YHCIIAMH, TOJIYYalOT NpPEICTaBIeHHE 00 HMCIONBb30BAaHUM OyKB IJISl 3alvCH
BBIPQXEHUH M CBONCTB apu(METUUECKHX IEHCTBHI, COCTaBIEHUU YpPaBHEHUH, MPOIOIDKAIOT
3HAKOMCTBO C TEOMETPHUYECKUMH  TOHSATHAMH, TPUOOPETAIOT HABBIKM  TOCTPOCHUS
TEOMETPHUECKUX UTYP.

Heanio n3yuyeHus Kypca ajaredpsl B 7 - 9 kijaccax sBisIeTCS pa3BUTHE BBIYUCIUTEIBHBIX
YMEHUH 10 YypPOBHSA, IO3BOJISIONIETO YBEPEHHO MCIIONB30BaTh HUX TPU pEIIeHUH 3ajad
MaTeMaTHKH M CMEXKHBIX NpPEIMETOB, YCBOCHHE ammapara ypaBHEHHH M HEpPaBEHCTB Kak
OCHOBHOTO  CpeJICTBAa  MaTeMaTHYeCKOr0  MOJEIMPOBAaHUS  3ajgad,  OCYIIECTBJIECHUE
(YHKIMOHATHHONH  TOATOTOBKM  IIKOJNBHUKOB. Kypc — Xapakrtepu3yercsi  IMOBBIIICHHEM
TEOPETUYECKOT0 YPOBHS 00Y4€HUsI, OCTENEHHBIM YCUIIMEM POJIM TEOPETHUECKUX 0000IEeHHH 1
JIeTyKTHBHBIX 3aKiItoueHni. [IpukiiaHas HarpaBIeHHOCTh PACKPHIBAET BO3MOXXHOCTh H3y4aTh U
peliaTh NPaKTHUYEeCKHUE 3aJauH.

esabio u3yyeHuss Kypca reoMeTpuu B 7-9 Kjaccax sBJISIETCS CUCTEMATHYECKOE U3YUCHUE
CBOWCTB TEOMETpPUYECKMX (UTYyp Ha IUIOCKOCTH, (OPMHPOBAHUE TPOCTPAHCTBEHHBIX
NpECTaBICHUN, Pa3BUTHE JIOTHYECKOTO MBIIUICHHUST M TOArOTOBKA araparta, HeoOXOIUMOro
JUTSL U3YYIEeHHS] CMEKHBIX JUCHUTUINH U Kypca CTEPEOMETPUH B CTAPIINX KIaccax.

Il. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

Cooeporcanue mamemamuuecko2o 0oOpazoeanus B OCHOBHOU 1IKoJie pOpMUPYETCS HAa OCHOBE
(byHIaMEHTAIbHOTO Apa IMKOJILHOTO MaTeMaTHYecKoro oopazoBanus. B mporpamMmme oHo mpen-



CTaBJIEHO B BHUJE COBOKYNHOCTH COJEPXKATENbHBIX PpPa3AelioB, KOHKPETHU3UPYIOMINX
COTBETCTBYIOIIME OJIOKH (YHIAaMEHTAIBHOTO siipa MPUMEHUTENbHO K OCHOBHOM MIKOJIE.
[IporpamMmma periameHTHpPYeT 00BEM MaTepuaia, 00s3aTeNBLHOTO JJs M3y4eHUss B OCHOBHOU
HIKOJIE, @ TAKXKE IaeT €ro pacrpeeieHue Mexay 5-6 u 7-9 kiaccamu.

ConepxaHre MaTeMaTHuecKoro oOpa3oBaHUsi B OCHOBHOM WIKOJE BKJIIOYAET CJIEAYIOIIUE
pas3zenbl: Mamemamuka, aneeopa, yHKyuu, 6eposmHocms u cmamucmuxa, 2eomempus. Hapsany
C 3TUM B HEro BKJIIOYEHBI J1BA JTOMOJHUTENbHBIX pa3elia: J02UKA U MHOMCECMEA, MAMEMAMUKA
8 UCMOpuYecKomM passumuu, 9TO CBS3aHO C peanu3aluel neneil oolle MHTEIUIEKTYaJbHOro U
OOILIEKYIBTYpHOTO  pa3BuTus ywammxcs. CoaepkaHue KaXJoro U3 O3TUX  Ppa3/iesioB
pa3BOpPAYMBACTCS B COJIEPIKATEIHHO-METOJUYECKYIO JIMHUIO, MTPOHU3BIBAIOIIYIO BCE OCHOBHBIC
pazJiesnbl CoAepKaHUd MaTeMaTHUYeCKOro oOpa3oBaHusl Ha IAHHOW CTYIEHH 00y4YeHUS.

Copepxanne paznena «MaremaTHka» CIYKUT 0a30il g JaldbHEHWIIEro W3y4YeHHs
yUalIUMHUCS ~ MAaTeMAaTHUKH, CIIOCOOCTBYET  Pa3BUTHIO HMX  JIOTHYECKOTO  MBIIJICHHUS,
(GbOpMHUPOBAHHIO YMEHHUSI IOJIb30BATHCS ANTOPUTMAMH, a TaKKe MPUOOPETEHUIO0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJMMBIX B TOBCEAHEBHOW XH3HU. Pa3BuTHE TOHITHS O YHUCIE B OCHOBHOU
IIKOJIE CBSI3aHO C pAlUMOHAIBHBIMM UM HPPALMOHAIBHBIMU YHUCIAMU, (POPMUPOBAHUEM
MEPBUYHBIX TMPEACTaBICHUN O JEUCTBUTEIBHOM 4YHUCJE. 3aBeplIeHHWE YHCIOBOW JIMHUU
(cucremaTH3alus CBEICHUHN O AEMCTBUTEIBHBIX YHCIAX, O KOMIJICKCHBIX YHCIIAX), TaK K€ KaK U
0oJiee CIOKHBIC BOIPOCH! apupMeTuku (aroput™M EBKiHIa, OCHOBHAS Teopema apu(METUKH),
OTHECEHO K CTYIEHH OOIEro CpeHero (IMoJIHOro) 00pa3oBaHus.

Conmepxanne pazgena «AusreOpa» HampaBieHO Ha (HOPMUPOBAHHE Y  ydaluxcs
MaTeMaTUYECKOTO armapara JAjs pelleHus 3aJad U3 Pa3HbIX pa3/ie]loB MAaTeMaTHUKH, CMEKHBIX
MPEIMETOB, OKPYXKAIOIIEH PeabHOCTH. SI3bIK aireOphl MOJYCPKHUBACT 3HAUCHUE MATCMATHKU
KaK s3bIKa JUIS TOCTPOCHUS MaTeMAaTUYECKUX MOJEJEH MPOoLecCOoB U SBICHUI peallbHOTO MHpA.
B 3agaum wusydyeHuss anreOpbl BXOIAT TaKKe Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOUMOTr0, B YAaCTHOCTH, /JIsi YCBOGHHMS Kypca HH(OPMATUKH, OBIAIACHHS HaBBIKAMHU
JIENYKTUBHBIX paccyxkiaeHuit. [IpeoOpa3oBaHre CHUMBOJBHBIX (OPM BHOCUT crienu(puuecKuii
BKJIaJ] B pa3BUTHE BOOOPAKEHUS yJalIUXcs, UX CIIOCOOHOCTEH K MaTeMaTHUYEeCKOMY TBOPYECTBY.
B ocHoBHOI 1IKOJIE MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX BBIPAKEHUH, @ BOIPOCHI,
CBS3aHHBIE C HPPAIMOHATBHBIMU BBIPAKEHUSAMU, C TPUTOHOMETPUYECKUMHU (DYHKIMSAMH U
npeoOpa3oBaHMUSIMU, BXOJIST B COJEPKaHUE Kypca MaTEeMAaTHKU Ha CTapIlIel CTyNeHu 0OydeHUS B
HIKOJIE.

Conepxxanne paznena «@DyHKIIMW» HAIEICHO Ha TOJTYYEHHE HIKOJIHbHUKAMH KOHKPETHBIX
3HaHMH O (PYHKIUM KaK BaKHEHIIeW MaTeMaTH4ecKol MOJAENH IJid ONMHCAHHS W MCCIEI0BaHUs
pa3HO00pa3HbIX MporeccoB. M3ydeHne 3Toro Marepuasia CriocOOCTBYET Pa3BUTHUIO Y YUAIIUXCSA
YMEHHsI HUCIONb30BaTh pa3lUYHbIE S3BIKM MaTeMaTUKH (CIIOBECHBIM, CHMBOJIHYECKHIA,
rpaguyecKuii), BHOCUT BKJIaJl B JOPMUPOBAHUE TIPEACTABICHHI O POJIM MATEMATHKU B Pa3BUTUHU
UBUJIM3AIUN U KYJIbTYPHI.

Paznen «BeposTHOCT, U CTaTHCTHKa» — OOs3aTENBbHBIA KOMIOHEHT IIIKOJBHOTO
o0pa3oBaHMs, YCHJIMBAIOIIMKA €ro MPHUKIAJHOE W MPAKTUYECKOEe 3HAYeHHe. JTOT MaTepuai
HEOOXOIUM MPEXKE BCETo g (GOPMUPOBAHUS Y ydaluxcsi GyHKIIMOHATHLHOM IPAMOTHOCTH —
YMEHHA BOCHPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh HMH(OpPMAIMIO, TMPEJICTAaBICHHYIO B
pasnuuHbIX (opmax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX pPEabHBIX 3aBUCUMOCTEH,
MPOBOANTH MPOCTEHIIINE BEPOSATHOCTHBIE pacueThl. M3ydueHne ocHOB KOMOMHATOPUKH TTO3BOJIUT
YYaIuMCsl pacCMaTPUBATh CIIy4au, OCYIECTBISATh epedop U MOJICYET YUCiIa BAPUAHTOB, B TOM
YKCII€ B MPOCTEHIINX MPUKIIAIHBIX 3a/1a4ax.

[Ipu w3ydeHUH CTATUCTUKH W BEPOSTHOCTH PACIIUPSIOTCS TMPEACTABICHHUS O COBPEMEHHOMU
KapTUHE MHpa U METOJaX e€ro uccienoBaHusi, GOpMUPYETCS TOHMMAaHUE POJIM CTATUCTUKU KaK
HMCTOYHHMKA COIMAIBHO 3HAYMMOW HMH(OpPMAIMM W 3aKJIQJIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIUTICHHUS.

ens comepxxanus pasnena «l'‘eoMeTpusi» — pa3BUTh y YYAIIUXCS MPOCTPAHCTBEHHOE
BOOOpa)KEHHUE ¥ JIOTUYECKOE MBIIIJICHHE IyTeM CHCTEMaTHYeCKOrO0 W3Y4YeHHsSI CBOMNCTB



reOMETPUYECKUX (UTyp Ha MJIOCKOCTH W B MPOCTPAHCTBE W NMPUMEHEHMS STHX CBOWCTB IpHU
pEIIECHUN 3a]a4 BBIYMCIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa. CyllecTBeHHas pojb MpHU
3TOM OTBOAMTCS Pa3BUTUIO TeoMeTpuyecko uHTyuuuu. CouyeTaHWe HarjIsgHOCTU CO
CTPOTOCTBIO  SIBJISIETCSI  HEOTHEMJIEMOM  YacThl0 TE€OMETPUYECKUX 3HaHMU. Marepuai,
oTHOcsAIMicA K 6iokam «KoopauHatel» u «BeKTOpbl», B 3HAUUTENBHOM CTEIIEHN HECeT B cebe
MEXIIPEIMETHBIE 3HAHUSA, KOTOPbIE HAXOAAT IPUMEHEHHE KaK B PA3IMYHBIX MaTeMaTHYECKHX
JUCLHUIIIIMHAX, TAK U B CMEXKHBIX IIPEIMETAX.

Ocob6enHocThIO paszena «Jloruka U MHOXECTBa» SBISIETCA TO, YTO IPEJCTABICHHBIM B HEM
MaTepual IPEUMYIIECTBEHHO U3y4aeTCs U UCIIOJIb3YETCs PACIPEIEICHO - B XOA€ PAaCCMOTPEHUS
pa3aM4YHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMK MaTepuayl HAlEIeH Ha MaTeMaTH4ecKoe
pasBUTHE y4auuxcsi, GOPMUPOBAHHE Y HUX YMEHHS TOYHO, CXKATO M SICHO M3JIaraTh MBICIH B
YCTHOM Y MUCBMEHHOM peyu.

Paznen «Marematuka B HCTOPUYECKOM DPAa3BUTHM» TpEAHA3HAYeH sl (OPMHPOBAHUS
IpPEACTaBICHUN O MaTeMaTHKe KaK 4YacTH YeJIOBEUECKOW KyJbTyphl, [UIl OOLIEro pa3BUTHUS
MIKOJBHUKOB, Ui CO3/IaHUSl KYJIbTYpHO-UCTOpPUYECKOH cpeapl oOyueHus. Ha Hero He
BBIJICTISICTCS CIIELUAIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJHUPYETCS, HO COAEPKAHHE ITOrO
paszena OpraHMYHO MPHCYTCTBYET B Y4€OHOM MpOIecce KaKk CBOETO poja TYMaHUTapHBIA (HOH
IPU PACCMOTPEHUH NMPOOIEMAaTUKH OCHOBHOTO COJIEPKAHUS MaTeMaTHYECKOro 00pa3oBaHuUsl.

I11. OIMCAHUE MECTA YYEBHOI'O IPEJIMETA B YYEBHOM IIVIAHE

Ha u3yuenue maremMaTHKU B OCHOBHOW IIKOJIE OTBOAMUT 5 y4yeOHBIX 4acoB B HEJEIIO B
TEYCHHE KAKIOT0 rojia o0yueHus, Bcero 850 ypokos.

Cornacio ¢denepanbHoMy ©Oa3ucHOMY Yy4yeOHOMY IUIaHy M 0Opa30BaTeNbHBIX
yupexaenuii Poccuiickonn ®Denepanuy Ha HM3ydYEHHE MaTEMaTUKM Ha CTYINEHH OCHOBHOIO
obmrero oopa3oBanus oTBoAUTCS He MeHee 850 u u3 pacyera 5 u B Henento ¢ V mo IX kiacc.

Cornacno baszucHoro yuebHoro (oOpa3oBaTenbHOrO) MmiaHa B 5—6 Kiaccax M3ydaeTcs
npeamer «MaTtematuka» (MHTErpUpOBaHHBIM mpenMer), B 7—9 kiaccax - «MartemaTuka
(BuroUaromuii Kypebl «AnreOpa» u «I'eomeTpusi»)

[Ipenmer «Marematuka» B 5—6 Kiaccax BKJIIOYaeT apU(PMETHUYECKHH MaTepuall,
AJIEMEHTHI aIreOpbl U FTEOMETPHH, a TAKXKE 3JIEMEHTHI BEPOSATHOCTHO-CTATUCTUYECKON JIMHUU.

[Tpenmer «MaremaTtuka» B 7 — 9 Kiaccax BKIIOYaeT B ce0sl HEKOTOpPbIE BOIPOCHI
apu(QMETUKH, pa3BUBAIOIIME YHUCIOBYIO JIMHUIO 5—6 KIiaccoB, aiaredpanyeckuil marepuail,
JJIEMEHTapHble  (DYHKIMHM, 3JIEMEHTHl BEPOSTHOCTHO-CTATHCTHYECKON nuHMM.  Pasznen
«Anredpay BKIIOYAaET HEKOTOPBIE BOMPOCH apU(METHKH, PA3BUBAIOIINE YUCIOBYIO JIMHUIO 5—6
KJIaCCOB, COOCTBEHHO ajredpandeckuii Marepua, 3IeMeHTapHble (QyHKIHH.

B pamkax yuebGHOro pazgena «['eoMmerpusi» TpaguLMOHHO M3Yy4arOTCS E€BKJIUIO0BA
reOMETpHsl, IIEMEHTHI BEKTOPHOM ainredpsl, reoMeTpuyeckre mpeoOpa3oBaHusl.

N3ydeHne BepoITHOCTHO-CTaTUCTUYECKOT0 MaTeprasia OTHECEHO K 5-6, k 7-9 kiaccam

Pacnpenenenne y4eOHOro BpeMEHM MEXIy HTHUMU INpeAMETaMH MpPEICTaBICHO B
Tabnure.

Kaaccor | IIpeamerst KoanuecTBo 4acoB Ha CTyIICHU
MaTeMaTH4YeCKOr0 HMKJIA | OCHOBHOI0 00pa30BaHMs

5-6 MaremaTuka 340

7-9 Matemartuka (Anredpa) 306
Matemaruka (I'eomerpus) | 204

Bceero 850

Nudpopmanus o0 KonyecTBe y4eOHbIX YaCOB

Kuaace | IIpeamer, pazaea Koia-Bo 4. | Kos-Bo 4. B | B TOM 4mcie
B I0J HeJeTI0 KOHTPOJIbHBIX




padort
5 Maremaruka 170 5 16
6 Matemartuka 170 5 17
7 Matremaruka (Anreopa) 102 3 11
7 Maremaruka (I"eomeTpus) 68 2 7
8 Maremaruka (Anreopa) 102 3 11
8 Matemaruka (I'eomeTpusi) 68 2 6
9 Maremaruka (Anredpa) 102 3 9
9 Matemaruka (I'eomeTpusi) 68 2 6
H3MeHeHus1, BHECEHHbIE B ABTOPCKYIO MPOrPaMMy:
TemaTnueckuii maaH S Knacc
Paznen KonunyecTBo yacos KosmuecTBo 4acos B
B aBTOPCKOM paboueii mporpamme
porpaMme
[ToBTOpEeHME Kypca MaTeMaTUKHU Ha4allbHOM 5 —13 MOBTOPEHUS
ITKOJIBI
OOBIKHOBEHHBIE IPOOH 23 23+1pyOexHas k/p
HToroBoe moBropeHue Kypca MmareMaTuka 5 | 16 10

KJj1acca

Tematnueckuii Tiad 6 Kiace

Paszpnen KonunuecTBo uacoB KonuuecTBo uacoB B
B aBTOPCKOM paboueit mporpamme
rporpamme

IToBTOpEeHne Marepurana 3a Kypc 5 Kiacca. 5 —13 NOBTOPEHUS

OTHOIIEHUS U TPONOPLHHU 19 19+1py0GexHas k/p

HToroBoe moBropeHue Kypca MmareMaTiku 6 | 13 7

KJjlacca

Temarnueckuii rad 7 Kiace

Tema KOJINYECTBO KOJINYECTBO
4acoB B aBTOPCKOM | yacoB B paboueii
IporpaMme IporpaMme

AJIT'EBPA

IToBTOpEHME. 3—13 OBTOPEHHUS

MHoOrouseHsl 17 17 +1PKP u3 nmoBT

Hrorooe noBropeHue 6 2

I'EOMETPUA

TpeyronbHUKN 13 13+1 u3 noBT

HToroBoe moBTOpEHUE. 10 9

TemaTnuyeckuil miaan 8 kiaace

Tema KOJIMYECTBO KOJIMYECTBO
4acoB B 4acoB B paboueit
aBTOPCKOU Iporpamme
Iporpamme

AJITEBPA

HOBTOpeHI/IC KypcCa MaTeMaTHUKN 7 xnacca.

2—113 TIOBTOPEH




IToBTOpeHue IE 6

I'EOMETPUA

[Tnomamu dpuryp 14 14+1PKP u3
MTOBTOPCHUS
IToBTOpEHME 4 3

TemaTnuyeckui mian 9 kjiaace

Tema KOJINYECTBO KOJINYECTBO
9acoB B gacoB B paboueii
aBTOPCKOH nporpamme
nporpamMme

AJITEBPA

[ToBTOpEeHME Kypca MaTeMaTHKH § KJacca. 5-13 OBTOpEH

CgoiictBa ¢pynkuuid. KBagparnunas pyHkuus 22 22+1PKP u3

MIOBTOPEHUS

IToBTOpEeHME 21 15

V. JUMHOCTHBIE, METAIIPEAMETHBIE U ITPEJMETHBIE PE3YJIbTATbBI
OCBOEHMSA YYEBHOI'O ITPEJJMETA

W3ydyeHre MaTeMaTUKU B OCHOBHOM ILIKOJIE JAeT BO3MOXKHOCTh OOYyYaroIIMMCS JIOCTHYb
CIEAYIOLUMX PE3YIbTATOB PA3BUTHUA:

6 IUYHOCHHOM HANPAGICHUU:
1. YMETh SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOMW MBICIM B YCTHOW M IHUCBMEHHOW peuH,
IIOHUMAaTh CMBICJI ITIOCTABJIECHHOMN 3aJa4M, BBICTPAUBAaTh apIyMEHTALMIO, IPUBOJUTD IIPUMEPHI U
KOHTPIIPUMEDBIL;

2. YMEThb PACIIO3HABATh JIOTUYCCKU HCKOPPCKTHBIC BBLICKA3BIBAHUS, OTIIMYATH T'UIIOTE3Y OT
(baKTa, BI)Ipa6aTBIBaTB KPUTHYHOCTH MBIIIJICHHA,

3. NpeACTaBIATD MATCMATHUYCCKYHO HAYKY KakK C(bepy YeJI0BEUYECKOM ACATCIIbHOCTH,
MMpEeaACTaBJasAJ OTAIlbL e€ Pa3sBUTHUA U 3HAYUMOCTD JJJIA pa3BUTHUA HUBUIU3ALUU;

4, BBIpa6aTBIBaTI> KpCaTUBHOCTHb MBIIJICHUA, THUIIUATHUBY, HAXOAUYUBOCTh, aAKTUBHOCTD IIpHU
PCIICHUHU MAaTCMATUYCCKUX 3aaa4,

5. YMETHb KOHTPOJIUPOBATH NMPOUCCC U PE3YJIbTAT yqe6H0171 MaTeMaTH4YeCKOM ACATCIIBHOCTH,
6. BI)Ipa6aTI>IBaTB CIIOCOOHOCTE K OMOIMOHAJIBHOMY  BOCHPUATHIO MAaTEMAaTHYCCKHUX

00BEKTOB, 3aJa4, PELUICHUH, pacCyKICHUIA;

6 MemanpeoMemnomM HanpaeIeHuu
1. UMETh NEepBOHAYAJIbHBIE TMPEACTaBIECHUS 00 HAeAX W MEeToJaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBAX MOJEINPOBAHUS SBJICHUN U ITPOLIECCOB;
2. yYMEeTh BUJIETh MaTE€MaTUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHONW CUTyallud B JIPYTuX
JUCLHUIIIIMHAX, B OKPYKaIOLIEH KU3HH;
3. YMETh HaXOJUTh B PA3JIMYHBIX UCTOUHUKAX MH(OPMAIMIO, HEOOXOIUMYIO Ui PELICHUs
MaTeMaTUYeCKUX MpoOJeM W TNPEACTaBIATh €€ B MOHATHOW (opme; MPUHMMATh PELIEHUE B
YCIIOBUSAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHONM MH(pOPMALINY;
4. yMeTh NMOHMMATh M MCIOJIb30BaTh MaTeMAaTUYECKUE CPEJICTBA HarisagHOCTU (rpadukw,
JarpaMMbl, TaOJIULBI, CXEMBI U JIp.) ISl WJUTIOCTPALlUH, MHTEPIpETallii, apryMEeHTAIIH;
S. YMETb BBIIBUTATh TMIIOTE3bI MPU PEUICHUH y4eOHBIX 3a/1ad U MOHUMAaTh HEOOXOIMMOCTh
UX IPOBEPKY;
6. yMETh TNPUMEHSATh HUHAYKTUBHbIE M JIAYKTUBHBIE CIIOCOOBI pAaCCyXIEHUH, BHUAETH
pasiIuyHbIe CTPATETUH PELICHUS 3a/1a4;




7. [IOHUMATh CYLIHOCTb QJITOPUTMUYECKUX MPEANUCAHUA U yMETb JCUCTBOBaTb B
COOTBETCTBHH C NPEITI0KEHHBIM AJITOPUTMOM;

8. YMCTb CaMOCTOATCIIbBHO CTaBUTh LCIIH, BLI6I/IpaTB M CO3JaBaThb AJITOPHUTM JIs PCHICHUS
y‘Ie6HBIX MaTEMaTHYCCKUX HpOGJ’IGM;
9. YMCTh IIAHHUPOBATHh U OCYIICCTBJIATH ACATCIIBHOCTD, HAIIPABJICHHYKO Ha PCHICHUC 3a1a4

HCCIICO0BATCIIBCKOI'0 XapaKTepa,
8 NpeoMemHoOM HANPAGAeHUU:

1. yMeTh paboTaTh C MaTEeMaTHYECKHMM TEKCTOM (CTPYKTYPHPOBAHHE, H3BIICUYCHHE
Heo0X0 MO nH(pOpMAIIUN);
2. BJIaJICTh OA30BBIM MTOHSATHIHBIM aIllIapaToM:

— pPAa3BUTHE NIPEICTABICHUMN O YUCIIE,;

— OBJIaAeTh 0a30BBIMM IOHATUSAMU [0 OCHOBHBIM pas3fielaM COJEpKaHMUs;
OpeACTaBICHUAMU 00 OCHOBHBIX HM3Y4aeMbIX MOHATHUSAX KaK BaKHEHIINX
MaTEMAaTHYECKUX MOJEIAX, IO3BOJISIIOIIMX OINUCHIBATH W HU3y4aTb pealbHbIC
IIPOLIECCHI U SIBJICHUS,

— YCBOCHME Ha HarsiJHOM YPOBHE 3HaHHA O CBOMCTBaX IUIOCKHX U
POCTPAHCTBEHHBIX  (GUTyp; MPHOOpPETEeHHWE HABBIKOB HX HW300pakeHUS U
MCII0JIb30BaHUsl T€OMETPUYECKOIO A3bIKa AJI ONIMCAHUS IIPEIMETOB OKPYKAIOIIETO
MHpa;

3. OBJIAZICTh IPAKTUYECKM 3HAYUMBIMM MAaTEMATHYECKUMHU YMEHHUSMU M HaBBIKAMH, HX
IIPUMEHEHUEM K PEIICHUI0 MaTEMaTUYECKHX M HEMAaTeMaTHMYECKUX 3a7ad, IPEANosararolmx
YMEHHUE:

— BBIIIOJIHATH YCTHBIE, IMCbMEHHBIE, THCTPYMEHTAJIbHBIE BBIYMCIICHHS;

— HAYYUTHCS pEIIaTh TEKCTOBBIC 3a7adydl apU(PMETUYECKHM CIOCOOOM, COCTaBIISITh
rpaduyecKkre 1 aHAIUTUYECKUE MOJEIH peallbHbIX CUTYaLlUH;

— COCTaBJIATh anreOpanyecKhue MOJEIH peabHBIX CHTYallud, pemaTh NIpoCTeHIIne
JIMHEHHBIE YPaBHECHHS;

— UMETh TPEACTaBICHUE O NPONOPLUUOHATIBHBIX M OOpPaTHO MPONOPLUOHAIBHBIX
BEJIMYMHAX, YMETh COCTABJIATH U PELIATh IPOIOPLMH;

— HCIIOJIB30BAaTh F€OMETPUUYECKHM SI3bIK JUUIsl ONMCAHMS IPEIMETOB OKPYKAIOIIETO MUPA;

— MPUOOPECTU OMBIT U3MEPEHUs JJIUH OTPE3KOB, JUIMHBI OKPY)KHOCTH, BEJIUYHUH YTJIOB,
MCIIOJIb30BaTh (POPMYJIBI Ul HaXO0XKJIEHUS MEPUMETPOB, IJIONIAAEH, 00BEMOB F€OMETPUUECKUX
buryp, nyTH 11 BEIYUCICHUS 3HAYCHUH HEU3BECTHOW BEITMYMHBI;

— BBIITOJIHATB YEPTEXKH, NETIATh PUCYHKH, CXEMBI 110 YCIOBUIO 33/1a4U;

— YMETh IMPOBOJUTH HECIOXKHBIE MPAKTHUECKHE PACUETHI (BKIHOYAIOIIME BBIUYMCIEHHS C
NPOILIEHTAaMH, BBIMOJIHEHHE HEOOXOAUMBIX H3MEPEHH, UCTI0JIb30BaHUE IPUKHUJIKU U OLICHKH);

— YMETh HCIOJIb30BaTh OYKBBI IS 3alMCH OOIIMX YTBEPXKIEHUH, (GOPMYI, BBIPAKEHUH,
YMETb BBINOJIHATH IPOCTEHIINE TOXKAECTBEHHbIE TPEOOPa30BaHMUS;

— BBINOJIHATH areOpanyeckre Npeodpa3oBaHUs Ul YIIPOLICHUS MPOCTEHIINX OYKBEHHBIX
BBIPAKECHMUI;

— ITIO3HAKOMUTBCS C HJI€EH KOOPAMHAT HAa MPAMOW M Ha IUIOCKOCTH; YMETh BBIIOJIHATH
CTaHJapTHBIE IPOLIETYPHl HA KOOPANHATHOMN TUIOCKOCTH;

— UMETh TPEJCTaBI€HUE O JOCTOBEPHBIX, BO3MOXKHBIX, CIy4allHBIX COOBITHUAX, O
BEPOSITHOCTH COOBITUH, YMETh pelIaTh NpocTeiine KOMOMHATOPHBIE 33/1a4H.

V. COAEP/ KAHUE YYEBHOI'O IIPEIMETA

APUDPMETHUKA

Harypanbuble 4uciaa. HartypaneHbii  psg.  JlecaTMdHas  CUCTEMa  CUMCIICHUS.
ApudmeTrndeckue IeiCTBUS ¢ HaTypalbHbIMU ynciaamMu. CBOMCTBA apu(pMETHUECKUX AEUCTBUM.

CreneHsb ¢ HaTypaJbHBIM [T0OKA3aTEIIEM.



UucnoBble BBIpAKEHUS, 3HAUEHUE YHCIOBOrO BbIpaKeHUs. [10pAI0K NEUCTBUN B YUCIOBBIX
BBIpQXEHHSIX, HCIOJIb30BaHME CKOOOK. PelmieHne TeKCTOBBIX 3afady apuMeTHdecKuMu
CIIOCOOAMHU.

Jenurenu u xparuble. CBoOWCTBa U MpPU3HAKKU JenuMocTH. [IpocTeie M cocTaBHBIE UYHMCIA.
Pa3znosxeHue HaTypaqbHOTO YUCIA HA MPOCThIE MHOXKUTENHU. [{elieHre ¢ OCTaTKOM.

Jpoou. O6sikHOBeHHBIE apoOu. OCHOBHOE CBOWMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. Apudmerndeckue ACUCTBHS C OOBIKHOBEHHBIMH IpoOsiMu. HaxoxkaeHue dactu OT
[EJIOTO U IIeJIOTO 10 €0 YacTH.

Hecartuunpie npobu. CpaBHEHHE AECATHYHBIX ApoOeil. ApupmeTnueckue ACUCTBUS C
JIecITHUHbIME poOsimu. [lpencraBienue aecaTuyHoO ApoOu B BUAE OOBIKHOBEHHON IpoOH U
OOBIKHOBEHHOU B BUJIE IECATUYHOM.

[TpoueHTh; HaXOXJACHHE MPOLEHTOB OT BEJIWYMHBI M BEIMYMHBI MO €€ MPOLECHTaM.
OTHolIeHWE; BBIpAXEHHE OTHOILIEHUS B TMpoleHTax. [lpomopius; OCHOBHOE CBOWCTBO
MPOIOPLIUH.

Pemienune TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

Panmonanbuble yucaa. [lonoxurensHble W OTpHUIIATEIbHBIE YHCIA, MOMAYJIb YHCIHA.
MHOKECTBO LEBIX YHACEIL.

m
MHOX€eCTBO palMOHAJIBHBIX YHCEJI; PAlMOHAJIBHOC YMUCJIO KAaK OTHOIICHHME — , r'Ie M —
n

[eoe 4uciio, N - HaTypanbHOE 4uciio. CpaBHCHHE PAllMOHAIBHBIX YHCEN. Apu@MeTHUecKue
JIEHCTBHSI C palMoHaNbHBIMK YrciiaMu. CBoWcTBa aprdMeTHuecKkux aercTpuii. CTeneHs ¢ Ie-
JIBIM TIOKA3aTCIICM.

HeiicTBuTeNbHBbIE YHcaa. KBagpaTHbiii KOpeHb U3 uncia. KopeHb TpeThell CTeneHu.

[TonsiTe 00 MppanuoHaIbHOM 4Hciie. MppaloHanbHOCTh Yncia N HECOU3MEPUMOCTh
CTOPOHBI U IMaroHaau KBajapara. [lecsaTnanble NpuOIMKEeHHUs HPPALIMOHAIBHBIX YHCEI.

MHOXECTBO JEHCTBUTEIBHBIX YMCEIN; IPEICTABICHHUE JACUCTBUTEIBHBIX 4YHCE B BHJE
OECKOHEUHBIX JIeCATUYHBIX JpoOeii. CpaBHEHHE AEHCTBUTEIbHBIX YHCE.

Koopaunarnas npsimas. M300paxkeHue 4yucen TOUKaMu KOOpJIMHATHOW npsiMoi. YucioBble
IIPOMEXKYTKH.

HN3mepennsi, npubamM:KeHUusi, OUeHKU. Pa3mepbl OOBEKTOB OKpyKawoumero mupa (0T
3JIEMEHTApHbIX dYacTUl] 10 BceneHHoil), ATUTEIBHOCTh MPOLECCOB B OKPY)KAIOLIEM MHUPE.
Boigenenue mHoxuTens — crenenu 10 — B 3anucu yucia.

[TpubnnxeHHoOe 3HaUeHUE BEIMYUHBI, TOUHOCTh NMpHOIMKeHUs. OKpyIieHre HaTypalbHbIX
YHCell U IeCATUYHBIX Ipobeil. [Ipuknaka u olieHKa pe3yabTaTOB BHIYUCICHUM.

AJITEBPA

Auredpanyeckne BbIpa:KeHUsl. ByKBeHHbIE BBIpa)KE€HUS (BBIPAKEHUS C NEPEMEHHBIMU).
YucnoBoe 3HaueHHWe OYKBEHHOTO BbIpaXeHHs. JlomycTumble 3HAu€HUs TE€PEMEHHBIX.
[ToncraHoBKa BBIpa)K€HUN BMECTO NepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(pMeTHuecKuX AeicTBuil. PaBeHCTBO OyKBEeHHBIX BbIpaxkeHUU. ToxaecTBO.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeaeM U ee cBoMcTBAa. OJHOUIEHBI U MHOTOWIEHBI.
Crenenp MHorowieHa. CrokeHue, BBIYMTAHUE, YMHOXKEHHE MHOrowieHoB. dopmyibl
COKpAIlICHHOTO YMHOXKEHMS: KBaJpaT CYMMBI M KBaapar pasHocTH. DopMmyna pa3HOCTH
kBagpatoB. [IpeoOpa3oBaHue 1eNOro BBIPAXKEHUS B MHOTOUWIEH. Pa3ioxkeHne MHOTOWIEHOB Ha
MHOXHTEIH. MHOTO4JIEHBI C OTHOM nepeMeHHoM. Kopenb MHOrounena. KBajapaTHbIil TpexuieH;
Pa3oKEeHUE KBAIPaTHOIO TPEXWICHA Ha MHOXKHUTEIIH.

Anrebpanueckass JpoOb. OcCHOBHOE CBOMCTBO anreOpanudeckoi apobu. CroxeHue,
BBIUMTAHUE, YMHOXKEHUE, JIelieHue aiaredpandeckux apodeit. CTeneHb ¢ HelbIM MoKa3aTeiaeM U
€€ CBOMCTBA.

ParmonanbHble BbIpaXXeHUS U UX ITpeoOpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanparusie kopHu. CBoMCTBa apuPMETUUECKUX KBAJAPATHBIX KOPHEH U UX MPUMEHEHHE K
peoOpa30BaHUIO YHUCIOBBIX BBIPAKECHUN U BBIYUCICHUSM.



YpaBHeHusi. YpaBHeHue ¢ ogHoi nepemeHHol. KopeHb ypaBHeHus. CBONCTBA YHMCIOBBIX
paBeHCTB. PaBHOCUJIBHOCTh YpaBHEHHUI.

Jluneiinoe ypaBHenue. KBagpaTHoe ypaBHeHue: hopMyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pelienne ypaBHEeHUN, CBOASIIMXCS K JIMHEHHBIM U KBajpaTHbIM. [Ipumepsl pe-
IIEHUsI YpaBHEHUH TpeTbed M 4YeTBepTOM crTemeHu. Pemienue poOHO-palniMOHaNbHBIX
YpaBHEHUH.

VYpaBHEeHHE € JByMs IEpEMEHHBIMHU. JIMHEWHOE ypaBHEHME C JBYMS II€PEMECHHBIMH,
IIPUMEPBI PEILICHUS] YPABHEHUH B LIEJIBIX YMCIIAX.

Cucrema ypaBHEHMH C JByMs IepeMeHHbIMU. PaBHOCHIBHOCTH cucteM. CucTembl ABYX
JUHEHHBIX YPaBHEHMM C JBYMs IIEPEMEHHBIMH; PEUICHHE IIOJCTAHOBKOM WU CIOXKEHHUEM.
IIpuMepsl pelIeHns CUCTEM HEIMHEVHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3a7au anredpandeckuM CriocoOOM.

JlekapToBBI KOOPAMHATHI Ha MJIOCKOCTU. [ padmueckas MHTEpIpeTalusl ypaBHEHHS C ABYMS
nepeMeHHbIMU. ['paduK TMHENHHOrO ypaBHEHMs C IByMsI IEPEMEHHBIMHU; YTII0BOH K03 duimeHt
IpSMOIi; yCIOBUE MapaIeIbHOCTU MPSAMBIX. ['paduku mpocTedimmx HeTUHEWHBIX YpaBHEHHIA:
napabosa, runepooa, OKpyKHOCTb. I'paduueckas nHTepnpeTanys CUCTEM YpPaBHEHUH ¢ JBYMs
IIEPEMEHHBIMM.

HepasencrBa. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHncTBo ¢ 01HOM nepeMeHHOM. PaBHOCHIIBHOCTE HEpAaBEHCTB. JIMHENHbIE HEPABEHCTBA
¢ ogHoM nepeMeHHol. KBagparHeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJHON IIEPEMEHHOM.

OYHKLINU

OcHoOBHbIe NMOHATHSA. 3aBUCUMOCTH MEX]y BelnuuuHamu. [IpencraBieHue 3aBUCHMOCTEH
dopmymnamu. [TonsTre HyHKINN.

OO6nactp ompesneneHuss 1 MHOXKeCTBO 3HaueHUM (yHkuuHU. CrnocoObl 3aiaHus (QyHKIMH.
I'padux ¢ysxmum. CBolicTBa (yHKIMHA, ux oroOpaxenue Ha rpaduke. [Ipumepsl rpadukoB
3aBUCUMOCTEH, OTPAXKAIOIIUX peaibHbIE MIPOLIECCHI.

YucaoBble  QyHKIUM. OyHKLINH, ONMKCHIBAOIINE  MPAMYHO U OOpaTHYIO
IPONOPLHOHATIBHBIE 3aBUCUMOCTH, UX I'paduku U cBoiicTBa. JluHeliHas QyHkus, ee rpaduk u
cBoiictBa. KBagpatuunas ¢ynkuus, ee rpaduk u cBoiictBa. CreneHHble QYHKIMH C
HaTypaJbHBIMU MTOKa3aTeNsIMH 2 U 3, uxX rpaduKu U CBOMCTBA.

I'paduku pyHKIMI y= \/a y :?{/6’ y=x|

YucnoBbie MOCACAOBATEJBLHOCTH. [lOHATHE YMCIOBOM NOCIENOBAaTENbHOCTH. 3aJaHHE
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM GopMyIioi U hopmysoit N-ro uieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmynsl N-ro 4ieHa apuMeTHIeCKon
U F€OMETPHUUECKOI Mporpeccuii, CyMMbl IEpBbIX N wieHOoB. M300paxkeHne uieHoB apupmeTnye-
CKOM M TEOMETPUYECKOM IPOrpecCMil TOYKAMM KOOPAWUHATHOM IUIOCKOCTH. JIMHEWHBI U
HKCIOHEHIUATBHBIA pocT. ClI0KHbBIE TPOLEHTHI.

BEPOATHOCTDb U CTATUCTUKA

OnucareabHasi crarucTuka. llpencraBieHune AaHHBIX B BHUAE TaONUL, AMATPAMM,
rpa¢ukoB. CiydaiiHas W3MeHYMBOCTb. CTAaTUCTMYECKHE XapaKTEPUCTUKU HabOpa JaHHBIX:
cpenHee apudmernyeckoe, MeauaHa, HauOosplllee W HaUMEHbIee 3HAYeHUs, pa3Mmax.
[IpencraBieHne 0 BEBIOOPOYHOM HCCIIEIOBAHUU.

CayuaiiHble coObITMS M BepOATHOCTB. [loHATHE O ciayyallHOM oOmbITe U Ciay4dailHOM
cobbiTum. YacroTa ciyyaitHoro coobitus. CTaTUCTHUECKUI MOJIXOA K MOHSATHIO BEPOSTHOCTH.
BeposTHOCTH NpPOTUBOMONIOXKHBIX COObITHI. JlocTOBEpHbIE M HEBO3MOXHBIE COOBITHSL.
PaBHOBO3MOXXHOCTB coOBITHI. Kitaccndeckoe onpeeneHne BeposTHOCTH.

KomOunaTropuka. Pemienne  KOMOWMHATOpHBIX — 3aJad  [epedOpoM  BapHAHTOB.
KomOunaTtopHoe mpaBuiio ymMHokeHUs. [lepecTaHoBKM U akTOpHal.

IF'EOMETPUSA



Harasnnas reomerpus. Harmsanuele npencraBienust o gurypax Ha IUIOCKOCTH: HpsMasi,
OTpEe30K, JydY, Yroji, JIOMaHas, MHOTOYTOJIBHHUK, OKDPYKHOCTb, KpyI. YeTbIpexXyrojbHUK,
IPSIMOYTOJIBHUK, KBaApaT. TpeyrojabHUK, BUJIbl TPEYTOJIbHUKOB. [[paBUiIbHbIE MHOTOYTOJILHUKH.
N300pakeHre reoMeTpuyeckux ¢uryp. B3aumHoe pacnosokeHue [IBYX HPSAMBIX, JABYX
OKPY’KHOCTEH, IIPSIMOU U OKPY’KHOCTH.

JmHa otpeska, noMaHoi. Ilepumerp MHOroyrosnbHuka. EQMHUIBI W3MEpPEHHs [UIMHBIL.
W3mepeHnue JUIMHBI OTPE3Ka, IOCTPOCHUE OTPE3Ka 3alaHHOM JIIMHBI.

Buner yrinos. I'pagycHas mMepa yrna. M3mepeHwe M IOCTPOEHHE YIJIOB C IIOMOLIBIO
TpaHCIIOPTHPA.

[TonsaTHe momaau GUrypsl; eqUHULIBI U3MepeHus iomaay. [Inomane npsMOyroiabHUKA U
wiomaab kBaxpara. [IpubmskeHHOe H3MepeHHe Iulomaznei (uryp Ha Kieryatoil Oymare.
PaBHoBenmkue Guryps.

Harnsanelie npeacraBieHus 0 MPOCTPAHCTBEHHBIX GUrypax: KyO, mapajuieenumes, Ipusma,
nupamua, map, cdepa, KoHyc, LIMHAP. M300paxenne npocTpaHcTBeHHbIX Guryp. [Ipumepst
ceueHnii.  MHuororpannuku.  [IpaBunbHble  MHOrorpanHuku.  [Ipumepsl  pa3BepTOK
MHOT'OTPaHHUKOB, IMJIMHPA U KOHYCA.

[Tonsitre o6beMa; eMHULIBI 00beMa. OOBEeM IPSIMOYTOJIEHOTO TIapaslIeyIeIHIe a, Kyoa.

[Tonstue o paseHctBe ¢uryp. LleHTpanbHas, oceBas U 3€pKajbHas CHUMMETPHH.
N300parkeHre CAMMETPHYHBIX (PUTYD.

I'eomerpnueckue purypsl. Ilpsmbie u yriael. Touka, npsiMas, mIockocTb. OTpe3ok, JTyd.
VYron. Bune! yrinos. BepTukajibHble U CMEXHBIE YTIJIbl. buccekTpuca yria.

[TapamienpHple 1 nepecekaromuecs npsmsle. lleprnennukynspHeie npsmele. Teopemsl 0
NapajuIeIbHOCTH U NEPIEHIUKYJISAPHOCTU NpsAMBIX. [leprneHauKkynsap U HakJIOHHAs K MPSMOM.
CepenMHHBIN NEPIEHAUKYIISIP K OTPE3KY.

['eomerpuueckoe mecto Touek. CBoiicTBa OHCCEKTPUCHI yIiia M CEPEAMHHOTO
NEPIEHIUKYIIApA K OTPE3KY.

Tpeyronsauk. Beicota, Meamana, OwuccekTpuca, CpeAHSs JIMHUS TPEYroJbHUKA.
PaBHOOeipeHHbIE U PaBHOCTOPOHHUE TPEYrOJbHUKH; CBOMCTBA M MPU3HAKU PABHOOEIPEHHOIO
TpeyroibHuka. IIpu3Haku paBeHCTBAa  TpPEyroJbHUKOB. HepaBeHCTBO  TpeyroJjibHUKA.
CooTHOIEHH MEXAy CTOPOHaMU M YIJIaMH TpeyrosbHHKa. CyMma yIJIOB TpEyroJIbHHKA.
Buewnue yruel Tpeyronbauka. Teopema ®daneca. [logobue tpeyronbaukos. [Ipu3znaku nmompooust
TpeyroapHuKoB. Teopema IIudaropa. CuHyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojibHUKa U yrioB oT 0 1o 180°; mpuBeneHue k octpomy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJIbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. DOpMyJIbl,
CBS3BIBAIOIIME CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC OJHOT0 M TOro e yria. PemieHue
TPEYrOJIbHUKOB: TEOPEMAa KOCHHYCOB M TEOpPEMa CHHYCOB. 3aMedaTejbHble TOYKHU
TpPEeYrojbHUKA.

YerbipexyronpHuk. [lapannenorpamm, ero cBolicTBa M Npu3HAKU. [IpAMOYrosibHUK,
KBaJipat, poM0, UX CBOMCTBA U NpU3HaKU. Tpaneuus, CpeHss TMHUS TPareluu.

MHoroyronsHuk.  Beimykiaele  MHoroyroapHukd.  Cymma  yIJIOB  BBIIYKJIOTO
MHOTOYyrojbHUKa. [[paBUIbHBIE MHOTOYTOJIbHUKH.

OxpyxHocth u Kpyr. [lyra, xopna. Cektop, cermeHT. LleHTpanbpHBI yroni, BIHCaHHBIN
yroJi; BeJIMYMHA BIHMCAHHOIO yria. B3zaumHoe pacnonoxeHue HpsiMOM M OKPYXKHOCTH, JIBYX
okpyxHocTell. KacaTenbHas U cekylias K OKpyKHOCTH, UX CBOICTBa. BrincaHHble U ONMCaHHbIE
MHOTOYTOJIbHUKU. OKpY>KHOCTb, BIIMCAHHAsl B TPEYTOJbHUK, U OKPYKHOCTb, OMHCAHHAS OKOJIO
TpeyrojbHUKa. BrincanHsle 1 ONMcaHHbIE OKPY>KHOCTH NMPABUIIBHOTO MHOTOYTI'OJIbHUKA.

['eomerpuueckue npeoOpazoBanus. [lonstue o paBeHcTBe ¢uryp. Ilonarue o aBUKEHUU:
oceBas W LEHTpaJbHAs CUMMETPUH, MapajjieNbHbl nepeHoc, moBopoT. [loHstue o momobun
buryp v roMOTETHH.

Pemenune 3amay Ha BBIUMCIEHME, J0KA3aTEIbCTBO MU IIOCTPOCHHME C MCIIOIb30BAaHHEM
CBOMCTB M3y4EHHBIX QUTYP.
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HN3mepenue reoMerpuveckux BeaudyMH. J[imHa otpe3ka. PaccrosHue OT TOYKM [0
npsMoil. PaccTostHue Mexny napayjiebHbIMU IPSIMBIMH.

IIepumeTp MHOIOYTrOJIBHHKA.

JnrHa OKpy»KHOCTH, YUCJIO JI; JJINHA TyTU OKPYKHOCTH.

I'panycHass mepa yria, COOTBETCTBUE MEKJY BEJIWYMHOW LEHTPAIBHOrO yrjia W JJIMHOU
JIyTU OKPY’KHOCTH.

[Tonsatue mnnomianu miIockux ¢uryp. PaBHOcOCTaBlieHHBIE W PaBHOBEIHMKHE (DUTYPBHI.
[Inomane mnpsmoyroiapHuka. [lmomanu napamienorpamMma, TPEYroJIbHUKA W TPAICLMH.
[Tnomane mHoroyrosbHuka. Ilmomane kpyra um muomaznb cekrtopa. COOTHOIIEHHE MEXAY
TJIOMIA MU TTOA00HBIX (PHUTYD.

Pemienue 3a1a4 Ha BBIYMCIICHNUE U JOKA3aTEIHCTBO C UCTIOIB30BAHNEM M3YYEHHBIX (POPMYIL.

Koopaunarbl. VYpaBHenue mnpsimoi. KoopauHaTel cepenusbl oTpe3ka. Dopmyina
paccTosHUSA MEX]y IBYMS TOUKaMU IUIOCKOCTH. Y PaBHEHHE OKPYHOCTH.

BexTopbl. [{nuHa (Momynb) BekTopa. PaBeHCTBO BekTOpoB. KosmmHeapHble BEKTOPHI.
Koopaunarsl BekTopa. YMHOXKEHHE BEKTOpa Ha YKMCIO, CyMMa BEKTOPOB, Pa3jIOkKEHUE BEKTOpa
10 IByM HEKOJUJIMHEAPHBIM BeKTOpaM. CKasIpHOE NPOU3BEACHUE BEKTOPOB.

JIOTUKA U MHOXECTBA

TeopeTHKO-MHOXKeCTBEHHbIe MOHATHS. MHOXECTBO, 3JIEMEHT MHOXECTBAa. 3aJaHue
MHOKECTB IIEPEUUCICHUEM DJEMEHTOB, XapaKTePUCTHUECKUM CBOHCTBOM. CTaHAapTHbIE
0003Ha4YeHHsI YHCIOBBIX MHOXKeCTB. [lycToe MHOMecTBO U ero oOo3HaueHue. [logMHOXKeECTBO.
OO0bearHEHUE U TIEPECEUCHUE MHOXKECTB.

NnnrocTpanust OTHOLIEHUH MEXAY MHOKECTBAMU € TOMOILBIO Auarpamm Ditiiepa — Benna.

JuemMeHThl Jioruku. OmpeneneHue. AKCHOMBI HW  Teopembl.  JlOKa3aTenbCTBO.
JlokazaTenbecTBO OT MPOTUBHOTO. Teopema, oOpaTHas AaHHOU. [Ipumep 1 KOHTpIIpUMeEp.

[TonsiTie 0 paBHOCUIIBHOCTH, CIIEJOBAHUM, YIOTPEOIEHHE JIOTUUECKUX CBA30K eCcu ..., Mo 8
MOM U MOJBKO 8 MOM CIyyae, TOTUUECKUE CBS3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

(Coneprxanue paszesna BBOJUTCS IO MEpe U3yUYEHUS APYTrHUX BOMPOCOB.)

Hcropus ¢hopMupoBaHMs TOHSATHS YUCIA: HATypallbHBIC YMCIA, APOOH, HETOCTATOUYHOCTh
palMOHANBHBIX YUCEN JJI1 T€OMETPUUYECKUX U3MEPEHUH, uppalroHaabHble uynciia. CTapuHHbIE
cucteMbl 3anucu uucen. [[podu B BaBwmiione, Erunrte, Pume. OTKpbITHE NECATUYHBIX APOOCH.
CrapunHble cucteMmbl Mep. [lecatnunble npoOu u Merpuueckas cucrema mep. llosiBnenue
OTpULATENbHBIX YKcen U vy, JLMaruuukuii. JT. Diinep.

3apoxaenue anreOpsl B Heapax apumeruku. An-Xopesmu. PoxneHne OyKBEHHOH
cumBosiuki. I1. ®epma, @. Buer, P. [lekapt. Mcropust Bonpoca o Haxox1eHUU HopMys KOpHEH
anreOpanyeckX ypaBHEHUH, HEpa3pelIMMOCTbh B paJUKalaX ypaBHEHHH cTemneHu, OoJblien
yeteipex. H. Tapranbs, k. Kapgano, H. X. A6ens, 2. I'anya.

N300peTenne MeToja KOOPAMHAT, MO3BOJISIOUIETO MEPEBOJUTh F€OMETpUYECKHE 00bEKTHI
Ha s3bIk anreOpel. P. Jlekapt u II. ®epma. Ilpumepsl pa3iauuHbIX CHCTEM KOOPAMHAT Ha
IJIOCKOCTH.

3amaua Jleonapno INuzanckoro (®ubonauum) o Kpoymkax, uncia dubonauyu. 3amayva o
IaXMaTHOU JTOCKE.

Hcrokn Teopun BEpOSTHOCTEN: CTpaxoBoe A€o, azapTHbIe UIphl. [I. @epma u b. Ilackais.
4. bepuynmu. A. H. Koamoropos.

Ot 3emuiemepust k reomerpun. [ludarop u ero mkoma. @anec. Apxumen. [locrpoenue c
MIOMOUIBIO HUPKYJISA U IMHENKU. [locTpoeHre npaBUIbHBIX MHOTOYIOJIBHUKOB. Tprcekuus yria.
KBanparypa kpyra. YaBoenue ky6a. MUctopus uncna s1. 3omnotoe ceuenue. «Hauana» Ekimaa.
JI. Diinep. H. U. Jlobauesckuii. cropus nsaToro nocrynara.

Co¢usmbl, mapagoKChl.
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VI. TEMATHYECKOE INTAHUPOBAHHUE C OIPEJEJTEHUEM OCHOBHbBIX
BHUJA0OB YYEBHOU JEATEJIBHOCTH OBYYAIOIIUXCH

5 kaacc. MaTemaruka. 5 yacoB B Heaen10, Bcero 170 yacos.
KonrponpHbix pabor B TeueHue roga — 16, W3 HHMX OJHA JUArHOCTHUYECKass W JIBE
aIMUHUCTPATUBHBIE (TIOJYTOIUE U TO).

IlepeueHb 00s13aTeIbHBIX KOHTPOJIbHBIX PadoT:

©

Tema KOHTPOIBHOI pabOTHI

BXO,I[HOG AIMUHHUCTPATUBHOC TCCTUPOBAHUC. I[I/IaFHOCTI/I‘ICCKaﬂ pa60Ta.

Kontposnbnas padora Nel mo teme «HaTypanpHbie yncia M MIKAJIBDy

KonTponpnas pabora Ne 2 mo teme «ClI0)KeHHE U BEIYUTAHUE HATYPATHHBIX YHCEI)

Kontposbras padota Ne 3 1o teme «YwuciioBbie 1 OYKBEHHBIC BBIPAKEHUS

KonTponpnas pabora Ne 4 mo reme «YMHOKEHUE U ICTICHUE HATYPATbHBIX YHCEI.

Kontposbras padota Ne 5 mo Teme «YpoIeHNe BhIPaKEHU)

Kontponsnas pabora Ne 6 mo reme «DPopMyIbl oMM 1 00bemMar»

Py6exxnast konTpoapHas pabora

OO |NO|OBWIN P =

KonTponbnas padota Ne 7 mo teme «OOBIKHOBEHHBIE IPOOU»

[HEN
o

KOHTpOJ’IBHaﬂ pa60Ta Ne8 1o teMe «CioskeHHEe M BRIUMTAHUE CMENIaHHBIX YHCEII»

[EEN
[EEN

KonTponbnas pabora Ne 9 mo teme «CnoskeHne U BBIYUTaHHE JECATHUYHBIX AP0Oei»

[EEN
N

Kontponsnas padora Ne 10 1o Teme «YMHOKEHHE U JICJICHUE JECITUYHBIX Apo0eii Ha
HaTypaJbHOE YUCIIO»

13 | KonrpompHas pabora Ne 11 1o temMe «YMHOKEHHUE U ICTICHUE JCCSITHYHBIX APOOC»

14 | KonrponwsHas padora Ne 12 no teme «IIpouieHTH»

15 | KonrtpospHas pabora Nel3 1o teme «Yrubl. [locTpoeHue yriosy

16 | Wrorosas agMUHHCTpAaTHUBHAS KOHTPOJIbHAS paboTa

Koa- | Copep:xxkanue yuedOHOro .
OcHOBHBIE BU/IbI Y4€OHOT 1eATeJILHOCTH 00yYA0IINXCS

BO MarTepuaJia
4acoB
3HaTh Marepuall, U3Y4YeHHbIH B Kypce MaTeMaTUKH 3a
IToBTOpEHME Kypca HaYaJIbHYIO LIKOIY.
5 Ha4aJIbHOM IIKOJIBI. YMeTb NPUMEHSTh MOJyYECHHBIE 3HAHMS Ha MPAKTHKE.
Juarnocruueckas YMeTb JIOTUYECKH MBICIUTh, OTCTaWBaThb CBOIO TOYKY
KOHTpOJIbHAs paboTa 3peHus W BBICIYIIMBATb MHEHHUE JIpyruX, paboTaTh B

KOMaHJC.

1. HarypaabHble unciaa 1 mkaasl (15 gacos).

O06o3HaueHHe HaTypalbHBIX OnuceiBaTe CBOMCTBA HATypanbHOro psga. BepHo

3 yucedn. MCNONL30BaTk B PEYY TEPMUHLI LUppa, Y1UCno, Ha-
3blBaTh KNACCH U paspsabl B 3anvcy HaTypansHOro

3 Otpesok. JlimHa OTPE3Ka.| yycpa. Yurarts u 3anucHBaTh HaTypanbHble 4Yucna,
TpeyronbHuk. onpenensiTb 3HA4YHOCTb YUCNA, CPABHMBATL U YNO-

2 T110CKOCTD, IpsAMas, JIyd. psOoYMBaTHL KX, NrPAMMaTHHECKU TIPABUNBHO YUTaTb
BCTPpEYAKLLMECHS MaTeMATUHECKMe  BbIPAXEHUS.

3 [Ixansl ¥ KOOPAMHATHI. PacnosHaeate Ha 4Yeprexax, puCYHKax, B OKpy-
XawueM mMupe reoMerTpudeckue urypbl: TOHKY,

3 Menbuie unm 6osbIe. OTPe30K, nNpaMylo, ny4, AO0ONONHUTENbHBIE Ny4wn,

AAOGCKOGTL,—MHOFOYFOALHUK-—puUBoauTE RpuMepst———————
aHanNoroe reomMeTpmyeckmx Guryp B OKpyXatoLliem
mupe. M3obpaxare reomeTpuyeckue GuUrypbel U mx
KOHDUrypauum OT PYKU U C UCTIONb30BAHUEM 4Yep-
TEXHBIX MHCTPYMEHTOB. WM3obpaxars reomMerpu-
yeckve ¢wurypsl Ha kneryatom Bymare. Uamepstb
C TOMOLLBID WMHCTPYMEHTOB WM CPABHUBATHL AJIVHDI
oTpe3koB. CTPouTh OTPE3KWU 381aHHOM [1/MHBI C NO-
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KonTtponbnas pabora Nel

Bhlpaxarb OOHW €OMHULUbI M3MEPEeHUst AJIMHbI 4Ye-
pe3 gpyruve. lNonb3oBarbCs pas3nmMyHbIMKM  LLUKana-
My, Onpenensatb KOOPAMHATY TOYKM HA nyde wu
oTMeYaTb TO4YKY NOo €€ KoopauHare. Boeipaxarb
OOHW enuHuUbl M3MEpPEeHUs1 Macchl Yepes apyrve.
BoinonHaTb nepebop BCex BO3MOXHLIX BapuaHTOB
Ans nepecyéra o6LEKTOB unM koMGMHauUMi, Bblaoe-
naTe KoMBuHauuKM, oTBeYaoLme 3a1aHHbIM YCNOBU-
aM. Pewlatb TEKCTOBble 3a4a4n apypPMeTNHecKuMmn
cnocobamMu. AHanM3MpoBaTb U OCMbICNMBATL TEKCT
3anaun, nepedopMynMpoBarb YCNoBue, U3BNEKaTb
Heobxoaumylo vH¢OPMaLMIo, MOOENMPOBaThL YCNo-
BME C MOMOLLLIO CXEM, PUCYHKOB, peanbHbIX Nnpea-
METOB; CTPOWTb NOrMYECKYI0 LENoYKy paccyxje-
HUI; KPUTUHECKU OLEHMBaTb MONYYEHHbIA OTBET,
OCYLLECTBNATb CAMOKOHTPOSb, NPOBEpAs OTBET Ha
COOTBETCTBME YCNOBUIO. 3anuchiBatb 4Yucna ¢ no-
Mowbio pumckux umdp. Uccneposarte npocreniune
4YUCNOBLIE 3aKOHOMEPHOCTU, MPOBOAUTL YMCNOBLIE
3KCNepUMEeHTHI

2. Cii0oxeHHe M BbIYMTAHME HATYPAJBHBIX Yuces (21 yacoB).

CnoxeHue HaTypaJIbHbIX
YuCeJl U €ro CBOMCTBA.

Briuntanue.
Pemenne
3a7ad4.

KOMOMHATOPHBIX

KonTpomabnas padorta Ne2

YucnoBele U
BBIPAXKEHUS.

OyKBEHHBIC

bykBeHHass 3amuch CBOWCTB
CJI0’KE€HHUS U BBIYUTAHUSA.

YpaBHeHue.

KonTtponpHas padota Ne3

BHINOAHSTL CAOXEHWE U BLIYUTAHUE HATYPabLHBIX
yucen. BepHO wWCNONbL30BaTb B PEYYM TEPMMHBIL:
cymMmMma, craraeMoe, pasHocTb, YMEHbLUaeMOoe, Bbi-
YuTaeMoe, YUC/IOBOE BbIPAXEHNE, 3HAYEHNE YNCIIO-
BOrO BhIpaXeHusl, ypaBHEHME, KOPEHb YpaBHEHUS,
nepyMeTp MHOIoyro/ibHuKa. YcTaHaenueaTb B3a-
MMOCBSI3M MEX[ly KOMINOHEHTAMW U Pe3ynbratoMm
Npu CNOXEHWM U BbIMMTAaHUU, UCMNONb30BATL UX ANS
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HaXOXAEHUS HEM3BECTHbLIX KOMINOHEHTOB OENCTBUIA
C YUCNOBBIMKM N BYKBEHHBIMM BbipaxeHusaMu. dop-
MYNMpPOBaTh NepPeMeCTUTENBHOE M CoYeTarenbHoe
CBOMCTBA CNOXEHUS HAaTypanbHbIX YWCen, CBOWM-
CTBa Hyns npu cnoxeHun. QopMynMpoBaTL CBOWN-
CTBA BbIYMTAHWS HAaTypaibHbIX Yucen. 3anuceiBarb
CBOMCTBA CNOXEHUS W BbIHUTAHWSA HATYPalbHbIX
yucen ¢ nomowbio 6yke, nNpeocbpa3oBbiBaTh HA WX
OCHOBE YMCNOBLIE BbIPAXEHWS U MCNOMb30BaThL WX
A0S paumMoHaIM3aummM NMMCbMEHHBIX M YCTHBIX Bbl-
qyucneHwii. (paMMaTU4eckn BEPHO YUTAaTb YUCNOBLIE
1 ByKBEHHble BhLIpaXeHus, coaepXalme OeACTBUS
CNOXeHuss U BblHMTaHua. 3anuceiBaTte OYKBEHHLIE
BbIp2XEHUS, COCTABNATEL BYKBEHHLIE BLIPaXEHUs 10
YCNOoBUSIM 330a4. BelumcnaTe 4YUMCNOBOE 3HaYeHue
OYKBEHHOIO BbIP2XEHUS NPU 334aHHBIX 3HAYEeHUSAX
6ykB. BblMUCHATE NEPUMMETPBI  MHOMOYrOfbHUKOB.
Cocraensate NpocTeiluve ypaBHEHVS N0 YCNOBUAM
3apay. Pewarbs npocreniuve ypaBHEHMS HA OCHOBE
3aBUCUMOCTEN Mexay KOMMoHeHTamum apudmetu-
Yyeckux OENCTBUI. AHaNM3npOBaTb U OCMbICNMBATL
TEKCT 3agaun, nepedopMynmpoBaTe YCNoBUE, U3-

Bnekare HeobBxoamMmyrlo mMHGOpMauuio, MOLENVPOo-
BaTb YCNOBME C NOMOLULIO CXEM, PUCYHKOB, pe-
anbHBIX NPEeOMETOB; CTPOUTL NOrMYECKYI0 LEnoyKy
paccyxxaeHuin; KPpUTUMHECKN OLEHVBATD NONYYEHHBIN
OTBET, OCYLECTBATE CAMOKOHTPOJb, NpoOBEpas OT-
BET HA COOTBETCTBME YCNOBWIO. BbINONHATL nepe-
6op BCEX BO3MOXHBIX BApMAHTOB NS Tepecyéra
06beKkTOB unu KoMOGuHaumii, BbOENSTL KOMBWHa-
uuK, OTBeYalLlie 3aaaHHLIM ycnosusiM. Mccne-
A0OBaTb NPOCTENLIME YMCNOBLIE 3aKOHOMEPHOCTH,
NPOBOANTL YMCNOBbLIE 3KCNERMMEHTHI

3. YMHOXKeHMe U 1eJIeHHe HATYPaJIbHbIX uynce (27 yacos).

YMHOXEHHUE  HaTypaJbHBIX
yucel MW €ro  CBOMCTBA.
Cucremaruzanus ¥ MHOACYET
NMCHOIIIUXCA JAaHHBIX B BHUJC
YaCTOTHBIX Ta0JIHIL n
JarpaMm.

Henenue.

Jlenenue ¢ ocTaTKOM

KonTponpsHas padora Ne4

Al | W |

VYrpoluieHne BeIpaKeHUH.

Ilopsnok
JIEUCTBHUI.

BBIIIOJIHCHU A

Crenenr uucna. Kaapar u

KyO uncia.

BLINONHATE YMHOXEHWE W OEeneHue HaTypabHbIX
4yucen, AeneHue C OCTATKOM, BbIYVCNATL 3HAYEHUS
cTteneHei. BepHo ncnonb3cBark B peYv TEPMUHDIL
npoussegeHne, MHOXWUTENb, YacTHoe, LAenMoe,
Aenurens, CTerneHb, OCHOBaHWE W rnokasaresb cre-
neHu, keagpar v kyb yucna. YcraHasnuearb B3a-
MMOCBSI3U MEXAY KOMMOHEHTAMKU U Pe3yNbTATOM
NPy YMHOXEHUU 1 OENEHUM, UCTIONL30BaTh WX N8
HaxXOXAEHUS HEM3BECTHLIX KOMIMOHEHTOB [JEeNCTBUIA
C YMCNOBbIMK M BYKBEHHLIMKM BbipaxeHusMu. dop-
MYNUPOBaTL NEPEMECTUTENBHOE, CoYeTaTeNbHOoEe
M pacnpenenurenbHOe CBOMCTBA YMHOXEHUSI Ha-
TypanbHbBIX YUCEeN, CBOMCTBA HYNSA U eduHKUBl Npy
YMHOXEHMM u geneHun. DopMmynupoBaTh CBOM-
CTBA AEneHus HaTypalbHbIX 4Yucen. 3anuvceiBath
CBOICTBA YMHOXEHUS M [OENeHWs HaTypalbHbIX
4ucen ¢ nomMouplo 6ykB, NpeocbpasoBHIBATL HA KX
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Kontponsnas padora Ne5

OCHOBE 4YUCNOBbLIE U BYKBEHHbIE BbIPaXeHUs U Uc-
rNoNbL30BaTh UX ANIS PAUMOHaNM3aUuM NMMCbMEHHbIX
M YCTHBLIX BBIMMCNEHUIA, 418 YNPOLEHUS GYKBEHHBIX
BbipaXeHuii. TpaMMaTU4eCKn BEPHO YMTarb YMCNOo-
Bble 1 GYKBEHHBIE BHIDAXEHVS, cogepxalme nein-
CTBUSI YMHOXEHWS, AENEeHUs U CTerneHu. HYutate u
3anucbiBaTh OYKBEHHBLIE BLIPAXEHUS, COCTaBNATb
6YKBEHHLIE BbIPAXXEHMss MO YCNoBwmsM 3agad. Bbi-
YUCNATL YMCNOBOE 3HaYeHue DYKBEHHOrO BhbipaXe-
HUS NPy 3a4aHHbIX 3HavYeHuwsix Byks. CocraBnatb
ypaBHeHus No ycnoeusM 3aaad. Pelwlars npocrein-
LKe ypaBHEHWS HA OCHOBE 3aBMCUMOCTEN Mexay
KOMFMOHEeHTaMy apudMeTnyeckmux AOencTeuin. AHa-
NM3MpoBaTh U OCMBLIC/IMBATL TEKCT 3a4a4u, nepe-
¢dbopMynupoBaTh YCNOBME, U3BReKaTk He0BxoaumMyo
mHpopMaumio, MogeNVPOBaTh YCNOBUE C NOMOLLLIO
CXEM, PMCYHKOB, peasbHbiX NPenMeToB; CTPOUTb
NOrMYECKYI0 LUENOHKY PacCyXAEHW; KPUTUHECKH
OLIeHMBATb NONYYEHHBI OTBET, OCYLIECTB/IATL ca-
MOKOHTPONb, TIPOBEPSISi OTBET HA COOTBETCTBUE
ycnoeuio. BeinonHsTe nepebop BCEX BO3MOXHBIX
BapUaHTOB ANS nepecyéra oGbekTOB MnmM KOMGU-

Haumii, BblgensTe KoMOuMHauMK, oTBevaloume 3a-

OaHHbIM  YCNOBMSAM.

WNccnepoeate npocrenme

YMCNOBLIE 3AKOHOMEPHOCTH, NPOBOUTL YUCIOBHIE

IKCNepUMEeHThI

4. Tlnomaau u 006bembl (12 yacos).

DopMyIIbL.

IInomane. dopmyna
TJIOIIA U TPSIMOYTOJIbHUKA.
2Bi0Z020%0008¢ U3MEpPEHUS
IO CH.

CronGuareie qrarpaMMel.

[IpssMoyronabHBII
HapajuieIenuIes.

PacnosHaBaTbh Ha 4YepTexax, PUCYHKax, B OKpyXa-
OLWEM Mupe reoMerpuyeckue purypbl, MerLme
dopmy npamMoyroneHoro napannenenunepa. lpu-
EOOWUTE NPUMEPLI aHanoroe kyba, NpaMoyronbHOro
napannenenunega B ckpyxawowem mupe. Uaobpa-
XaTek MNPAMOYrOnbHBIA Napannenenunen oT PyKU
M C VCNONb3OBAHUEM HEPTEXHLIX MHCTPYMEHTOB.
Naobpaxare ero nHa kneryaton Oymare. BepHo
MCMNONbL30BaTL B PeyYn TepMuHbl: Qopmyna, rio-
wane, obbémM, paBHbie GUIYpbl, MPSMOYIrObHbIN
napannenenunes, kyb, rpaHu, pébpa v BepLuu-
Hbl ApsIMOyrosibHOro  napasnnenenvnesga. Mope-
NMPOBRaThL HECNOXHbIE 3aBUCUMOCTU C TOMOLLBIO
dopmyn; BHINONHATE BHYMCNEHMA No Gopmynam.
MpaMMaTyeCk BEPHO YWUTATh WCNONb3yeEMbIe
dopmynbl. BeldmcnaTe nnowaau KBagpatoB, Npsi-
MOYIONBHUKOB U TPEYIOfIbHUKOB (B NPOCTEMLUMX
cny4asx), ucrnonbaya ¢GopMynbl nNAoWAanou Keagpa-
Ta U NPSMOYrofnbHUKa. BeipaxaTe ooHM enuHULb
M3MepeHust NNowagn depes apyrve. BoluvcnsaTtb
0bBEMB KyBa ¥ NPSMOYronbHOrc napannenenu-
nepa, ncnonb3ys GopmMynsl o6bEMa Kyba u nps-
MOYIoNbLHOro napannenenunepa. Bmipaxars of-
HW eguvHuUbl u3MmepeHus obbéma yepe3 ppyrve.

OOBEMBL. O0BeM
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PSIMOYTOJIBHOTO
napajuiesenunesa.

KonTpomabHnas padora Ne6

MopenvpoBaTb U3yvaemble reomeTpuyeckme obb-
eKThl, UCronb3aya Gymary, nnacTunmH, NPoOBONOKY
v op. Beinonusate nepe6op Bcex BO3MOXHbLIX Bapy-
aHTOB A48 nepecyéra 06bEKTOB UNKU KOMBUHaLMWIA,
BHOENATh KoMOWHauwM, oTBeyarume 3a0aHHBIM
ycnoBusiM. Buiuucnate ¢akrtopwansl. Mcnonb3o-
BaTb 3HAHWA O 3aBUCUMOCTHAX MEXAY BENUHUHAMU
CKOPOCTb, BPEMS, NYTb NPU PELUEHMU TEKCTOBbLIX
3a7a4. AHaNM3MpoBaTh M OCMBICNIMBATL TEKCT 3a-
naun, nepedopmynupoBaTe YCNnoBue, u3Bnekatb
HeoGxoouMyilo nHGOpPMaLMID, MOOEeNUpoBaTb YC-
NOBME C MOMOLLBIO CXeM, PUCYHKOB, peanbHbiX
nNnpeamMeToB; CTPOUTL NOMUYECKYIO LUernodyky pac-
CYXOEHW; KPUTUHECKM OUEHWBaTh NONYYEeHHLIN
OTBET, OCYLEeCTBNATbL CaMOKOHTPONb, NpoBepss
OTBET HA COOTBETCTBUE YCNOBUIO. BhinonHATbL
NPUKUOKY U OLEHKY B XOA€e Bbl4UMCNEeHUN

5. O6bikHOBeHHBIE 1po6H (23 yaca+lyac pyOe:KHbBIl KOHTPOJIB).

OKpYXHOCTb U KPYT.

Jomm. OOBIKHOBEHHBIC
Ipoou.

PyGexnas KOHTpPOJIbHAs
pabora

CpaBuenue po0eii.

[IpaBunbHBIE 51
HeNpaBWIbHBIE APOOH.

KonTtponbHast pabota Ne7.

CrnoxxeHne W  BBIYHUTAHUE
opobeil ¢ OJMHAKOBBIMU
3HAMEHATEIISIMH.

Pemenne  KOMOMHATOPHBIX
3a7ad4.

Jenenue u npodwu.

CMemaHHbIe YHCIa.

CrnoxxeHnne n BBIYMTAHHUC
CMCIIaHHBIX YHUCEII.

KonTtponbHas padota Ne§

M3obpaxate OKPY>XHOCTb C WUCMNONL3OBaHUEM UVp-
kynsa, wabnoHa. MopenupoBate u3yvyaemble reo-
MeTpudeckue o0bekThl, UCnonb3ys Gymary, npoBo-
noky v ap. BepHo vcnonb3oeatb B peyn TEPMUHLL
OKPYXHOCTb, Kpyr, WX paauyc W guvamerp, ayra
okpyxHocTy. MogenupoBats B rpadmyeckoin, npen-
meTHol ¢opmMe MOHATUS U CBOMCTBA, CBA3AHHLIE
C MNoHsITMEeM fony, o0bikHOBEeHHON Apobu. BepHo
MCNONb30BaTh B PEYU TEPMWHBLI: L0ss, OObIKHO-
BeHHasi Apobb, YucMTeNb N 3HaMeHatesnb apobuy,
npaBunbHas M HenpasuibHas npobu, cMellaHHoe
yucno. NpaMmmaTUyHeCKU BEPHO YUTaTL 3anvcy apo-
6eil 1 BbipaxXeHui, copepxalmx OObIKHOBEHHHIE
Apobu. BbINONHATE CNOXeHWe W BbliUTaHue OObIK-
HOBeHHbIX papobein € OOMHAKOBLIMU 3HAMeHarte-
nsMu, npeobpasoBLIBATL HENpPaBuNbHylo Apobb
B CMeLUaHHOEe YMCRO WM CMELUaHHOE 4WUCNo B He-
npaeuneHylo Apobb. Mcronb3oBatk CBOWCTBO Ae-
JIEHUS CYMMbl HA 4UCNO [ANs  paumoHanmaaimm
BuiuUCneHuit. Peluathb TekcToBble 3azauv apuog-
metudeckumn  cnocobamm. AHanuvawpoBatb WU
OCMBICNMBAaTL TEKCT 3ajauv, nepe¢opmynvpoBarthb
YCNOBWe, U3BnekaTb HeobXxooumylo vHGopmMaumio,
MOAENVPOBaTh YCNIOBWE C MOMOLLBIO CXEM, PUCYH-
KOB, peajibHbIX MPegMeToB; CTPOWTb JIOTMHECKYIO
LEernoyky pacCyXOeHWi; KpPUTUHECKU OLeHVBaTh
MONy4YeHHbIA OTBET, OCYLLECTBATL CAMOKOHTPO!b,
npoBepsis OTBET HAa COOTBETCTBUE YCNOBUIO. Bbl-
MONHATL NPUKWAKY W OUEHKY B XOOE€ BbiMMCNEeHWN

6. decaTuunbie 1podu. CiioxeHHe U BBIYMTAHUE 1eCATUYHBIX Apobeii. (13 yacos).

JlecaTuunas
JPOOHBIX YHCET.

3aIlliuChb

3anucbiBath U 4uTaTbh AecATuyHble gpodu. lNpen-
CTaBNATb OOBLIKHOBEHHblIE OpPoOW B BUOE OeCATUY-

HABX W OECHATHURBE B BHWOE OOGIKHOBEHHAGIX. Ha-
XOOWTb OECHATUYHLIE NPUONMXEeHUs OOLIKHOBEHHBLIX
npobeit. CpaBHUBATL M YNOPAAOHMEATL ECATUYHLIE
Apobu. BLINONHATL CNOXEHWE, BEIYUTAHUE W OKpyr-
NeHVe NecATUYHLIX Apo6ei. BHINoNHATL NPUKUAKY U
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CpaBHeHue JECATHYHBIX
IpoOeii.
CnoxeHne ©  BBIYMTAHUC

JECATUYHBIX APOOEii.

Pemenne  KOMOWMHATOPHBIX
3a1ad.
[IpubmmxeHHbIe  3HAYCHHE

ymcelsl. OKpyriieHne 4uced.

KoHntponbnas pabora Ne9

7. YMHO:KeHHE U /IeJIeHHe 1eCATUYHBIX Apodeii (26 yacos).

YMHOXEHHE  JIeCATUYHBIX
npobeii  Ha  HaTypajbHBIC
qHca.
Jenenue JIECATUYHBIX
npoOeil  Ha  HaTypajbHbIE
qHca.

KonTtponpnas padora NelO.

YMHOXKEHHE  JECATUYHBIX
TPOOCH.
Jlenenue Ha JECATUYHYIO
IpOOb.
Pemenne  koMOMHATOPHBIX
3ajad.

Cpennee apudmeTruecKoe.
CpenHee 3HaueHHe M MoOJA

KaK XapaKTEPUCTUKH
COBOKYITHOCTH YHUCIIOBBIX
JTAHHBIX

KontponbHast pabora Nell.

BuiNONHATE YMHOXEHWEe W peneHvie AeCATUYHBIX
npo6eit. BuINONHATE NMPUKMOKY W OueHKy B XoOe
BuluncneHuin. Mpeactaensite 0GbIKHOBEHHbIE APO6U
B BMOE JECHTUYHbIX C MOMOLLBIO AeNeHusa yucnmte-
ns1 06bIKHOBEHHOW Apobu Ha eé 3HameHatenb. Mc-
MoNbL30BaTh 3KBMBANEHTHLIE NpeacTaBneHusi ppob-
HbIX 4YUCEN TPU UX CPaBHEHUW, MPU BbIYUCTIEHUSIX.
Pewartb 3anauv Ha apobu (B TOM yucne 3ajaqum m3
peanbHOM NPakTUKK), UCNONb30BaTL NMOHATUA cpes-
HEero apupmMeTuieckoro, cpeaHeli ckopocTy v ap.
npv peweHun 3agad. NpuBoauTh NpUMEpsl KOHeY-
HbIX W BeCKoHEeYHbIX MHOXeCTB. AHanu3aupoBaTb U
OCMBICNIMBATL TEKCT 3ajauv, nepedopmMynvpoBarthb
YCNOBME, U3BNeKkarb HeoGXoauMylo UHGOPMAaUMIO,
MOOENUPOoBaTh YCNOBME C MOMOLLBIO CXeM, PUCYH-
KOB, peafbHblXx NPeaMeToB; CTPOUTb NOMMYECKYIO
Lernoyky paccyXAeHwui; KpUTUHecku OLeHWBaTb
MoNy4YeHHbIl OTBET, OCYLLUEeCTBNATbL CaMOKOHTPOIb,
npoBepssi OTBET Ha COOTBETCTBUE YCNOBUIO. Bbi-
MOAHATH NPUKUOKY W OLEHKY B XOOE BbHUCNEHWIA.
YutaTe U 3aNUCbLIBaTb YMCNa B OBOUYHOW cCucTeme
CYUMCNEHUS

8. UHcTpyMeHTBI 11 BhIYMcIeHU U u3MepeHuii (174acoB).

MUKpOKAIBKYISATOP.

[IpoueHTsI.

KonTponsnas pabora Nel2

VYrou: psIMOM u
pa3BepHyThI.  YepTexHbIil
TPEYTrOJIbHUK.

Hsmepenue YIJIOB.
Tpaucnoptup.

Pemenne = KOMOMHATOPHBIX
3a/1a4.

Kpyrosele nuarpammsi.

O6bAcHATL, 4To Takoe npoueHT. [pencraBnsTb
npoueHTel B apodax v ppobu B npoueHrtax. Ocy-
wectenatb nouck wuHdopmaumm (B CMW), co-
OepXalwen naHHble, BblpaXeHHblE B MNPOLEHTax,
UHTEpnpeTupoBaTe UX. Pelarte 33ga4yv Ha npo-
LUEeHTHl U ppodbu (B TOM uvCne 3agaun 13 pealb-
HOW MpaKkTuKU, UCMONL3YA NpU HeobxoommocTu
kanekynsitop). NpoBoauTe HECNoOXHLIE MCCNeaoBa-
HWA, CBA3AHHbLIE CO CBOWCTBAMM APOOHLIX uyucen,
Oonupasick Ha 4YUCNOBLIE 3JKCNEepUMeHTbl (B TOM
Yyncne ¢ UCNOoNbL30BaHWEeM KanbKynatTopa, KOMMbio-
Tepa). BuINONHATL NMPUKMAKY U OLIEHKY B XOO€E Bbl-
yucneHwin. Pacno3Haeatb HA YepTexax, pPUCYHKaXx,
B OKpyXawuem MUpe pas3Hoie Buasl yrmoe. [MNpu-

BOAWTE RpHvep b aHaRoroB—STHxX TFeoOMETPHHECKX
dvryp B okpyxawwem mupe. Maobpaxatb yrbl
OT PYKU U C UCMONIb30BAHWEM HEPTEXHLIX UHCTPY-
meHToB. M3obpaxarts yrnul Ha knetdatoh Gymare.
Mognenuposath pa3nuyHblie BUAL yrnoe. BepHo vc-
MNONb30BaTh B PEYU TEPMUHLI: YroJsi, CTOPOHL! Yria,
BepluHa yma, BuccekTpuca yrna; NpsaMoii yro,
OCTPbIA, TYrNOW, PAa3BEPHYTLIK ViTibl; HepTEXHbIA
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TPEYrosibHUK, TpaHcrnopTup. W3mepats ¢ nomo-
LLbIO MHCTPYMEHTOB U CPaBHUBATL BEJIMHUHLI YITIOB
Crpoutb ymbl 3a0aHHOW BeNUYUHBI C NOMOLLBIO
TpaHcnopTupa. Uaenekatb nHdpopmauuio na Tabnu
U gvarpamm, BbINONHATL BbMUCNEHUA MO Tabnuy-
HbIM [aHHbIM, CPaBHMBATb BENMYMHbI, HAXOOUTb
1 Haubonblune U HaumeHblune 3HaveHusi u ap. Bl
NnoNHATL CO0P MHGOPMaLMN B HECNIOXHbBIX CNyHasX,
OpraHu3oBbiBate MHGpoOpMauuio B Buage tabnuu u
avarpamMm, B TOM HUCHE C MOMOLUBIO KOMMbIOTEP
HblX nporpamm. lNMpuBoaUTL NpUMEpPLl HECNOXHbIX
Knaccupukaumin U3 pasnuyHbix obnactTer XnaHu

Kontposbnas padora Nel3

9.htorosoe mosropenne. (10uacon)

JlelicTBUA ¢ HATYypaJIbHBIMHU

1
YUCIaMHU
1 Pemenue 3agau Ha 3HaTh Marepuai, M3Y4YEHHBI B Kypce MaTeMaTHUKH 3a 5
JIBI)KEHUE KJ1acc
YMeTh NPUMEHSITh MOJTyYCHHbBIC 3HAHMS Ha MPAKTHKE.
1 OOBIKHOBEHHBIE APOOH p ¥ p
YMeTh JIOTMYECKHM MBICIUTh, OTCTAaWBATh CBOK TOYKY
HecsiTianble 1poou. 3peHHsl W BBICIYIIUBAaTh MHEHHE JPYTHX, padoTaTh B
1 IIpoueHTsl. KOMaHZE.
Pemienue ypaBHeHuUi.
2 Pemenue 3aa4 ¢ nomoupro
YpaBHEHUH.
1 KonTponbnas paborta Nel4
(utorosas)
1 AHanu3 KOHTPOJbHOM
paboTHhL.
1 HToroBblii ypok.
170 |Uroro

6 xiacc. MaTemaTuka. 5 yacoB B HeJel110, Bcero 170 yacos.

KoHTponbHbIX paboT B TedeHue rojaa — 17, 3 HuX Tpu aAMUHUCTPATUBHBIE (BXO/HA,
MOJIYTO/IUE U TON).

Hepeqeﬂb 00513aTeIbHBIX KOHTPOJIBHBIX paﬁoT:

Ne Tema KOHTPOJILHOM paboThI

1. | BxoaHas KOHTpoOsbHAs paboTa

N

KOHTpOJ’IBHaSI pa60Ta Nel mo teme «ﬂeJ'II/IMOCTB HAaTYpaJIbHBIX YHUCCID)

w

KonTponbhas padota Ne2 no teme «CroxeHue U BlYuTaHue ApoOei ¢ pa3HbIMU
3HAMEHATEISIMMI

KonTponbnas pabota Ne3 no teme «CroxeHre U BBIUMTaHUE CMEIIAHHBIX YHCEeI

KonTtponpHas pabora Ne4 mo Teme «YMHOXKEHHE TPOOHBIX YHCEI

KonTponbhas pabota NeS no teme «/lenenne qpoOHBIX dyncen

KonTtposnbHas padota Ne6 no reme «J{poOHBIE BBIPAKEHHSI»

X N oA

PyOexHas KOHTpoJIbHast paboTa
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9. | KonTtponwsHas pabora Ne7 o Teme «OTHOUIEHUS U TTPOTIOPITUN
10. | KonTponbHas padota Ne8 o Teme «/lyinHA OKPYKHOCTH U ILIOLIA/Ib KPYTray»
11. | KonTponbHas pabota Ne9 no teme «llojgoxkuTenbHble U OTpULIATEIbHBIC YHUCITA»
12. | KoutponbHas padota Nel0 mo teme «CiokeHUE ¥ BBIUUTAHUE TIOJOKUTEIBHBIX U
OTPULIATEIIbHBIX YUCEI
13. | KonTponbaas padorta Nell mo Teme «YMHOXKEHHUE U JISTICHUE MTOJIOKUTEIHHBIX
OTPHULATEIbHBIX JEHCTBUI»
14. | KontponbHas pabota Nel2 o teme «Ilogo6nblie cnaraemble. PackpbpiTHe CKOOOK»
15. | KontpomasHas pabota Nel3 no teme «Perenue ypaBHEHHIN
16. | KonTponbaas padorta Nol4 o teme «KoopauHaTsl Ha MIIOCKOCTH
17. | UtoroBast agMUHUCTpATUBHAS KOHTPOJIbHAS paboTa
Ko
Ja- |Conepxxanue XapakTepucTHKA OCHOBHBIX BU/IOB /1eATEJIbHOCTH YUYeHUKA
BO |y4eOHOr0 (Ha ypoBHe y4eOHBIX JeilcTBHIl)
4. |MaTepuaja
IToBTOpEHUE N
Kypca Sknacca 3HaTh MaTepHall, U3YYECHHBIN B Kypce MaTeMaTUKH 3a 5 KJacc.
5 |Bxommas YMeTb NPUMEHATH MOJYyYEHHBIE 3HAHUSI HA IPAKTHKE.
YMeTh JIOTMYECKH MBICIHTh, OTCTauBaTh CBOIO TOYKY 3pEHHUS U
KOHTPOJILHAA BBICITYIIIMBATh MHEHUE IPYTUX, pad0OTaTh B KOMaH/E.
pabora
1.dequmocthb ynces (204).
3 Henurenu U\ dopmynupoBaTh onpeneneHwa Denutend W Kpar-
KpaTHLIe. HOIo, Npoctoro u CoCrtaBHOro 4yacna, CBOUCtTeBa “
TTpu3HaKy NPU3HaKy ﬂEﬂMME)CTM JokasbiBath 1 onpoBepraTb
C NOMOLLBIO KOHTPNPUMEPOB YTBEPXLEHUA O Ae-
3 ACTUMOCTH Ha| o \\i6cm uucen Knaccuduumposarte HaTypanbHble
10, na 5 moHA| 000 (4ETHBIE M HEYETHLIe, MO ocTatkam OT Je-
2. neHus Ha 3 v T. n.). Wiccnepoeatb npocreiune
[Mpu3Haku YMCNOBbIE 3AKOHOMEPHOCTU, NPOBOAMUTHL HUCNOBLIE
2 |genumoct Ha| SKCNEPUMEHTH (B TOM 4yMCNe C WUCNONB30BaHWEM
9 1 Ha 3. KaneKynstopa, komnslotepa). BepHo vcnonb3osatb
B peuu TepMUHbI: Je/mTenb, KpartHoe, Hambosib-
IIpocTeie U| 1umii obymei genutenb, HaMMerbliee obiyee Kkpar-
2 |cocTaBHBIE HOE, MPOCTOE HUCJHIO, COCTABHOE 4YUCI/O0, HYETHOE
qucIa. YUCSI0, HEYETHOE YUCIIO, B3aUMHO MPOCTLIE YUCHA,
yucna-6m3HeLbl, PasfioxXeHne Yucna Ha rnpocTbie
Pasnoxerue MHOXuTeM. Peluatb TEKCTOBbIE 3ajaqu apudme-
2 |HA  TPOCTHIC| yyyeckummn crnocobamu. BhiNonHsiTL Nepebop BCex
MHOXXHUTCIIN. BO3MOXHbIX BapuaHTOB A1 rnepecyéra obbekToB
Hau6oms it unnu kombuHauui, BbOENATL kKoMOWHauuM, oOTBe-
oGt yallme 3anaHHbIM ycnoBusM. Beiuvcnste dakto-
puans. Haxooutb ob6beovHeHue W nepeceveHve
3 |ACTHTCID. KOHKpeTHbIX MHOXecCTB. MpuBoaUTL NMpUMeEpsl He-
BiaumHo CNOXHBIX KnaccudmKaLmii u3 pasnuuHblx obnacrei
HPOCTBIC XW3HW. MnniocTpypoBaTh TEOPETUKO-MHOXECTBEH-
qucIa. Hble U NOrMYecKUe MOHATUA C NOMOLLLIO AvarpamMm
HauMeHbIee Jiinepa — BeHHa
4  |oOmiee
KpaTHOE.
1 |KonrtponbHas
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pabota Nel

2.Ci105keHMe M BbIYMTAHKeE Apo0eii ¢ pa3HBIMM 3HAMeHaTeasIMu (224).
OcHoBHOE
CBOICTBO
Ipoowu.
OpMynuMpoBaTh OCHOBHOE CBOWMCTBO OObIKHOBEH-
Cokpanienue ® PMyMp
N HOl1 npobu, NpaBuna CPaBHEHUS, CNOXEHUS W Bbl-
TIpoOeii.
I yntaHua OObIKHOBEHHbIX Apoben. [Npecbpa3oBbi-
pHBefleHHe BaTe OObIKHOBEHHbIE APOBWU, CpaeHWBAaTL WU YIO-
npobeit K| pspouvBath ux. BuINONHATL CnoxeHue u BbluMTa-
obuemy Hue 0ObIKHOBEHHBIX ApoGe U CMellaHHbIX YMCer.
3HAMEHATENI0. | [pammaTUHecku BepHO 4UTaTh 3anUcU HEPaABEHCTE,
copepxalumx 0ObIKHOBEHHbIe Apobu, CyMMBI U pas-
CpaBHeHue, Aepxaty 2P Y P
HOCTU OObIKHOBEHHLIX OpoGei. Peluath TEKCTOBLIE
CIIO)KCHHE |
3apaun apudpmeTuHeckumu cnocobamu. AHanuan-
BRMATAHUC pOBaTh U OCMBICIMBATL TEKCT 3anauu, nepedop-
npoben C| mynupoBath YyCnoBue, W3BNeKatb HeoBXOOUMYIO
pa3HbIMU wHGopmMmaumio, MOOENUPOBaTL YCNOBUE C MOMOLLBIO
3HAMEHATCIISAM | CXem, PUCYHKOBR, PeasibHbiX MNPegMeToR; CTPOUTH
o. NOTWMYECKYIO LEeNnoYKky PacCyXOeHWi; KpUTUYECKU
K OLEHUBATL MOJIyHEHHBIN OTBET, OCYWECTBASATL Ca-
OHTpOHLHaH MOKOHTPONbL, nNpoBepsAda OTBEeT Ha CooTBeTCTBUMe
pabora Ne2 YCNOBUIO. BBINONHATL NMPUKMOKY U OLEHKY B XO-
Cioxenne u| Ae Bbluucnenwid. Beinonuste nepebop Bcex BO3-
—— MOXHbIX BAPUAHTOB J/Is NepecyéTa 06GbEKTOB MNK
KOMOMHAUMIA, BbIOENSATL KOMOUHAUWM, OTBEYAIOLLME
CMEIIIaHHBIX
3a/aHHLIM ycnoBusMm. Beluuncnate dakTopuans
YHCel.
Kontponbnas
pabota Ne3
3.YMHOxkeHHe U ejieHue 00bIKHOBEHHBIX poodeii (324).
YMHOXEHUE
JpOOeH.
Haxoxaenne |POPMYINPOBATh, 3alUCHIBATE C NOMOUJbIO Oyke, TpaBUJa JIEHCTBUH C
npo6u or|OOBIKHOBEHHBIMU 1po0siMu. [IpeoOpa3oBEIBaTE OOBIKHOBEHHBIE IPOOH.
qQucna BBIOTHATE BBIUMCIEHUS ¢ OOBIKHOBEHHBIMHU JAPOOSMHU.
I [IpencraBiasTe OOBIKHOBEHHBIE APOOU B BUJE JECATUYHBIX U JECATUUHBIC B
PUMCHCHUC | ppine OOBIKHOBCHHBIX HaXOJUTh JIECITUYHBIE TMPUOTUKESHUS
PaCTIpCACINTE | o6 kHOBEHHBIX APOOEiL.
JILHOTO Hcnonb30BaTh SKBUBAJICHTHBIE MPEACTABICHUS APOOHBIX YHCEN MpPU UX
CBOUCTBA CpaBHEHUH, ITPU BBIYUCIICHUSIX.
YMHOKCHHA. AHanu3upoBaTh M OCMBICIMBATh TEKCT 3aJaud, MepedopMyIupoBaTh
KontponpHas |ycimoBue, M3BJIEKaTh HEOOXOJUMYIO WH(POPMAIIUIO, CTPOUTH JIOTHYECKYIO
pabota Ne4 LIETIOYKY pPAaCCYKJCHUW; KPUTHUYECKH OLEHHUBATh IIOJYYEHHBIA OTBET,
BianMmHo OCYILIECTBJISITh CAMOKOHTPOJIb, TPOBEPSSE OTBET HA COOTBETCTBUE YCIOBHIO.
0BpaTHbIe [IpoBOOUTH HECIOXKHBIE HCCIENOBaHUs, CBS3aHHBIE CO CBOWCTBAMH
— JTPOOHBIX YHUCEN, OMUPAsCh HA YHCIOBBIE DKCIIEPUMEHTHI (B TOM YHCIE C
HCIOJIb30BaHUEM KaJIbKyIATOpa, KOMIIBIOTEPA)
Henenue.
KonTtponbHas
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pabota Ne5

Haxoxnenue
qyciaa 0o €ro
IpooH.

HpoOGHbie
BBIPKEHHUSI.
KoHntposbHas
pabota Ne6
4.0tHomenust n mponopuuu (1949+1 pydekHBINH KOHTPOJIB).
OTHOULIEHUS.
[Tponopuumn.
Ipsmas | IIpUBOIUTE IPUMEPHI UCTIOIB30BAHUS OTHOIICHUI Ha MPAaKTHKE.
obpaTHas Pemarp 3a1aun Ha MPOLEHTHI U IpOOH (B TOM 4HMCIE 33/a4d U3 PeabHOM
poropIroHa | IPAKTUKH), UCIOJb3Ys MPH HEOOXOXMMOCTH KalbKYISTOP; HCIONIb30BATH
bHBIC MOHATUS OMHOWEHUs U NPONOpYyuY TIPU PELLICHUH 3a]1a4.
3aBHCHMOCTH. |AHAIM3UPOBATh M OCMBICIMBATh TEKCT 33da4yd, MepeGopMyIupoBaTh
PG y yCIIOBUE, U3BJIEKATh HEOOXOIUMYI0 HH(MOPMALIHIO, MOJEIUPOBATh YCIOBUE
YOOKHAA K'P | ¢ nomomipio cXeM, PUCYHKOB, PEaIbHBIX HPEIMETOB; CTPOUTE JIOTHUECKYIO
KonrponpHas |UENOYKY PACCYKACHUH; KPUTHYECKH OLEHMBATH IOJYYEHHBIH OTBET,
pabora Ne7 OCYUIECTBJISATh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.
Macwtab [IpoBOIUTH HECIIOKHBIE HCCIENOBAHMUS, CBS3aHHBIE CO CBOMCTBaMU
- JOpOOHBIX YHCEIl, ONUpPasCh Ha YHCIOBBIC HKCIEPUMEHTHI (B TOM YHCIE C
HAnnna WCIIOJIb30BAaHUEM KAIBKYJISITOPA, KOMITBIOTEPA).
OKPY’KHOCTH M| BplynciiATh JJIMHY OKPYKHOCTH U IUIOLIAb KPYra.
IIomans BeIpaxxaTh OJTHU €MHULIBI U3MEPEHUS YEPE3 APYTHE.
Kpyra. Hcnonb30Barh KOMIBIOTEPHOE MOJEIUPOBAHUE M OKCIEPUMEHT UL
Iap. U3Y4YEHHUsI CBOMCTB T€OMETPUUYECKUX OOBEKTOB.
KoHnTtponbHas
pabota Ne§
S5.11oq0xuTe/IbHBIE U OTPULIATEIbHBbIE Yncaa (134).
Koopaunarst
Ha IIPsIMOM.
IIpotuBoOMONO
I — [IpuBoguTe  TpUMEpPBHl  HMCHOJIB30BaHUS B OKPYXKAKIIEM  MHpE
~|TIONIOKHUTENBHBIX W OTPHIATEIBHBIX YHCET (TeMIepaTypa, BBIMTPBIII -
Moy IIPOUTPHIIL, BBIIIE - HUXKE YPOBHS MOPS U T. I1.).
ucia. N300paxaTh TOYKaMU KOOPJAMHATHOM TPSIMON MOJOXKUTEIbHBIE U
CpaBHeHue OTPULIATENIbHBIE pallUOHATIbHBIE YKCTIA.
YHCelL. XapakTepru30BaTh MHOKECTBO LENbIX YHCEN, MHOXKECTBO PallMOHAJIbHBIX
YHUCEI.
N3menenue
CpaBHHBATh U yIOPSAA0YNBATH PAIIMOHATIBHBIC YHCIIA.
BEITUYMH.
KonTponbHas
pabota Ne9
6.Ci10:xeHHe 1 BBIYMTAHUE MOJIOKUTEIbHBIX U OTPULATEIbHBIX ynces (114)
Crnoxenue
qucen c|M300paxarb TOYKaMU KOOPAMHATHON TPSIMON TMOJOXUTEIbHBIE U
MTOMOILIbIO OTPHULIATENbHBIE PALIMOHATILHBIE YHCTIA.
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KOOPJIMHATHOMN
IPSIMOM.

CnoxeHue
OTpI/ILIaTeJILHbI
X YUCeJl.

Crnoxenue
qucel
pasHbIMU
3HAKaMH.

Breruntanue.

KoHntposbHas
pabota Nel0Q

XapakTepru30BaTh MHOKECTBO HENbIX YHCEJ, MHOKECTBO pallOHAJIbHBIX
YHUCEeI.

dopMyIHpOBaTh M 3aMKMCHIBATh C MOMOIINBID OYKB CBOMCTBA JIEHCTBUM C
palMoHaIbHBIMUA YWCIAMH, TPUMEHATH I TpeoOpa3oBaHUS YHUCIOBBIX
BBIPAYKECHHUIA.

CpaBHHMBaTh U YHOPAIOYHMBATH palMOHAIbHBIC
BBIUHCIICHUS C PAllMOHATbHBIMU YHCIIAMHU.

YucCiia, BBIIIOJHATH

7. YMHOKEeH

He U JCJICHUEC MMOJIOKUTEJIBHBIX U OTPUIATEC/IbHBIX YHCEJI (12‘1).

YMHOXKEHHE.

Jlenenue.

Panuyonanbanie
YqHCIIa.

KonTponbhas
pabota Nell

CBolicTBa
JIEUCTBHUH C
palMOHAIbHBI
MH YHCIAMHU.

XapakTepu3oBaTb MHOKECTBO ILIEJIBIX YUCEJ, MHOXECTBO PALMOHAIBHBIX
YHUCEIL.

dopMyIHpoOBaTh W 3aMKCHIBATH C MOMOIIBIO OyKB CBOMCTBA JCUCTBHU C
paloHaIbHBIMUA YWCIAMH, TPUMEHATH A1 MpeoOpa3oBaHUS YHUCIOBBIX
BBIPaKCHU.

CpaBHMBaTh U YHOPAIOYMBATH palMOHAIbHbBIC
BBIYMCIICHHS C PAllMOHAJIbHBIMHU YHCIIAMM.

YHucCijia, BbIIIOJHATH

8.Pemenne ypaBuennii (154).

PackpsiTue
CKOOOK.
Kospdunuent. |Ynurateh u 3amuchiBaTh OyKBEHHBIC BBIPAKEHUS, COCTABISTH OYKBEHHBIC
ITooGHbIe BBIPAKEHUS 110 YCIOBHSIM 3a/a4.
CAraeMbIe. Bbruncnsate uymnciioBoe 3HadeHHE OYKBEHHOTO BBIPAKEHUS TNPU 3alaHHBIX
3HAa4YEHUsX OYKB.
Koutpolbhas | cocrapmars YpaBHEHHs 10 YCJIOBMSM 3aaad. Pemarbs mnpocreiinine
pabora Nel2 YPaBHEHHs HAa  OCHOBE  3aBUCUMOCTEH  MEXAY  KOMIIOHEHTaMH
Pemenue apuMeTUYECKUX JEHCTBUMN.
YpaBHEHUM.
KoHnTtponbHas
pabota Nel3
9.Koopaunatsl Ha miockocTu (134).
[Tepnenaukyins |[CTpouTh Ha KOOPAMHATHOW IUIOCKOCTH TOYKH W (UTYPHI 1O 3aJaHHBIM

PHBIE NIpSIMBIE.

[TapamtensHbIE
IpsIMBIE.

Koopaunarnas
IUIOCKOCTD.

Crosnbuarsie
JTUarpamMMBbl.

KOOpJAMHATaM; OTIPEJEISTh KOOPAUHATHI TOUEK.
W3Bnekars nHdopmanuio u3 TabiIuIl U AUATPAMM,

BBHITIONTHATH BBIYHUCIICHUS TI0 TaOJIMYHBIM JaHHBIM, CPAaBHUBATh BEIUYHHBI,
HaxOJUTh HANOOJBIINE U HANMEHBIIINE 3HAYCHUS U JIP.

Beimmonusate cO6op uHopManuu B HECHOXKHBIX ciydasx, [IpencraBisaTh
nHpopManuo B BUAEC TAONWIl M JAUAarpaMM, B TOM YHCJI€ C ITOMOIIBIO
KOMITBIOTEPHBIX TPOTPaMM.
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['paduxmn.

KonTponbHas
paborta Nel4

10.UtoroBoe mosropenne (7 4).

1OTHOILIEHNS U

IIPOIIOPLIUH.

4

JlewcTBus ¢
parMoHaIbHBI
MU YUCJIaMH.

y

|Perenue

ypaBHEHUH

4

Koopaunarsl
Ha INIOCKOCTH.

KonTponbhas
pabora  Nel4
(utoromas).

{

AHanu3
KOHTPOJIBHOU
paboTHI.

11 ToroBelit

YpPOK

3HaTh MaTepual, U3y4YeHHbIH B Kypce MaTeMaTUKH 3a 6 Kiacc
YMeTb NpUMEHSATh [0JyYSHHbIE 3HaHUS HAa IPAKTUKE.

YMeTh JIOTUYECKU MBICIUTH, OTCTAUBATh CBOIKO TOUYKY 3PEHHUS U
BBICIYLIMBAaTh MHEHHE JAPYI'HX, pab0oTaTh B KOMaH/Ie

170

Hroro

MaremaTuka (anaredpa, reomerpus) 7 kiaacce -1704. U3 uux 102y.-anredpa,

684.-reomerpusi.

ITepedyenn 00s13aTeIbHBIX KOHTPOJIBHBIX PA0OT:

No

Tema KOHTPOJIBHOM pabOTHI

Anrebpa

Bxongnas KOHTPOJIbHAsA pa60Ta

KonTponbhas pabota Nel no Teme «BbIpakeHUs! U TOXKIECTBaY

KonTponbhas pabota Ne2 «YpaBHeHus. Penenue 3a1ad ¢ noMOIIbl0 ypaBHEHUI»

KonrtposnbHas padora Ne3 «DyHKIH»

KonTponbhas pabota Ne 4 «Ctenenb ¢ HaTypaJbHBIM IOKa3aTeIeM»

P Y6C)KHE[$I KOHTPOJIbHAA pa60Ta 10 MaT€MaTuKe

KonTponbnas pabora Ne5 no teme « MHOTOUWIEHBI»

KOHTpOJ’IBHaSI pa60Ta Ne6 o Teme «HpOI/I3BCILCHI/IC MHOI'O4YJICHOB»

©IONS|O R WIN

KonrtposnbHas padora Ne7 o reme «DopMyIibl COKPAIIEHHOTO YMHOKEHUS»
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10.

Kontponbnas pabora No§ o teme «IIpeoOpa3zoBaHme 1ETbIX BHIPAKCHHIN

KontponbsHas padora Ne9 no reme «CuCTeMbl IMHEHHBIX YPaBHEHUN

I'eomeTpus

KonTponbaas pabora Nel mo Teme «HadanpbHbIe TEOMETPUYECKUE CBEICHUS

Kontposbnast pabora No2 o teme «TpeyroabHUKI

Konrponbnas padora Ne3 «[lapasienbHbie IpsiMbIe»

AN E

Konrponbaas padora Ned mo teme «COOTHOIIEHUS MEXIY CTOPOHAMHU U YIJIaMHU
TPEYroJbHUKAY

o1

Konrpomnbnas padora Ne 5 «[IpsiMOyroibHbIe TPEYTOITBHUKH

Hrorosas AJIMUHUCTPATUBHAA KOHTPOJIbHAA pa60Ta

Matemaruka (anreopa)

Kon | Tema XapakTepucTUKa OCHOBHBIX BHUJOB JIE€ATEIHLHOCTH
YPOK yueHUKa (Ha ypoBHE y4eOHBIX EHCTBUI).
1. IToBTOpenue. BxomHas kKoHTposibHAs paboTa (44)
2 [ToBTOpenue kypca 5-6 kiacca 3HaTh MaTepual, U3y4eHHbI B Kypce MaTeMaTUKH 3a
5-6 kiacc.
YMeTh NpUMEHSATH MOIYYEHHbIE 3HAHUS Ha MPaKTUKE.
YMeTh JIOTUYECKU MBICIUTh, OTCTAaUBaTh CBOKO TOUKY
3p€HUs U BBICIYIIMBAThb MHEHHUE OPYTUX, padoTaTh B
KOMaHJIe.
I'n.1. BeipaxkeHus, TOXK/1eCTBa, ypaBHeHUsI. (224)
5 I1.1.Beipaxkenus.
4 H'z.Hpeo6pagoBaHHe BBIpa)KeHPIfI. BrmonsaTe 3JICMCHTAPHBIC 3HAKOBO-CHUMBOJIMYCCKHUEC
1 KontpoubHas pa6ora Nel JNEHCTBUS: IPUMEHATh OYKBBI 111 0003HAYCHUS
YHCEI, IS 3aIHCH OOIINX YTBEPIKIICHH; COCTABIIATh
7 I1.3.YpaBHeHus ¢ 0aHOI OYKBEHHBIE BBIPAXKECHHUSI [10 YCIOBUSM, 33JAaHHBIM
nepeMeHHOI‘/'I. CJIOBECHO, pUCYHKOM HJIM YEPTECIKOM;,
4 [1.4.CTaTucTHYECKHE peoOpa30BbIBaTh aIredpanyecKue CyMMbl U
XapaKTEPHCTHKH. MIPOM3BEICHNUS (BBIMOIHSITH IPUBEACHNUE MTOT00HBIX
1 KonTtponbHas pa6ota Ne2 CJIaraeMbIX, pacKpbITHE CKOOOK, YIIpOLIeHHE

MIPOU3BE/ICHUI ). BEIYHCIIATH YNCTIOBOE 3HAUCHUE
OYKBEHHOTO BbIpa)XEHHS; HAXOAUTh 00JIacTh
JIOTTYCTUMBIX 3HaYE€HUN TIEPEMEHHBIX B BRIPAKEHUH.
Pacnio3HaBath nMHeElHbIE ypaBHEHUA. PemaTe
JIMHENHBIE YpaBHEHHUs. Pemars TeKCToBBIE 3a1aun
anredpandeckuM crocoboM: NepexouTh OT
CJIOBECHOM (POPMYJIMPOBKH YCIIOBUS 3a/1a4U K
anredpanvdecKkoil MOJIETTH MMyTEM COCTaBJICHHUS
YpaBHEHUS, peniaTh COCTABICHHOE YpaBHEHUE;
MHTEPIPETUPOBATH PE3YNbTAT.

N3Bnekars nHpOpMaNUO U3 TAOJIUIl U TUATPAMM, BbI-
MOJTHSATH BBIUMCIICHHUS 110 TAOTHYHBIM JJTAHHBIM.
OnpenensTs Mo quarpaMmam HauOOoJbIITHE 1
HaVMEHbIIINE JAHHBIE, CPABHUBATh BETUYMHBI.
[TpencraBisaTs MHPOPMAIIMIO B BUAE TaONIHUIL,
CTONOYATHIX ¥ KPYTOBBIX JHarpamm, B TOM YHUCIIE C
MTOMOIIBIO KOMITBIOTEPHBIX MPOTPAMM.

[IpuBOANTH IpUMEPHI YUCIOBBIX JaHHBIX (II€HA, POCT,
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BpEMS Ha JIOpPOTY | T. 1.), HAaXOJIUTh CpeIHEe
apudMeTHIeCcKoe, pa3Max YMCIOBBIX HAOOPOB.
[TpuBoauTH cofiepKaTebHbIe pUMepHI
UCTIOJNB30BAHUS CPENHUX JJISi ONHCAHUS JIaHHBIX
(YpoBeHB BOZBI B BOJIOEME, CIIOPTHUBHBIC ITOKA3aTelH,
OTIpeieIeHNe TPAHUT] KIMMATHYECKUX 30H).

I'n.2. ®ynkuu (1149)

[1.5.®yHKIMM 1 UX TpaPUKH. Bbraucnsate 3HaueHus PyHKIUH, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOIUMOCTH UCIIOJIb30BATh

I1.6.JIuneitnas QyHKIHSL. KaJIbKYJISTOP); COCTABIIATH TaOIHIIbI 3HAYCHUN

KonrpoasHas pabora Ne3 ¢dbyakuuii. CTpoUTh 1O TOYKaM rpaduku GyHKITUAH.

OnwuceIBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpauuecKoro mpeacTaBICHHUsL.

MogenupoBaTh peaabHble 3aBUCUMOCTH (hOpMYITaMu
u rpaduxamu. Yurate rpaguku peaabHbIX
3aBucUMOCTel. Mcronb30BaTh GyHKIIMOHATBHYIO
CUMBOJIMKY JJIs1 3aIIMCH Pa3HOOOPAa3HbIX (aKTOB,
CBSI3aHHBIX C PACCMATPUBACMBIMH (DYHKIUSAMH,
oOorainas OIbIT BBITOJIHEHHS 3HAKOBO-
CUMBOJINYECKUX JIeHcTBUN. CTPOUTH peyeBble
KOHCTPYKLIMHU C UCIOJIb30BaHUEM (DYHKIIMOHAIBHON
TEPMUHOJIOTHH. M CTI0IBb30BaTh KOMITBIOTEPHBIC
pOrpaMMbl [yl IOCTPOEHUs rpaduKoB GYHKLUH, U1
MCCIIC/IOBAHMSI MTOJIOKEHHS Ha KOOPIMHATHOM
IUIOCKOCTH IpaUKOB GYHKUUH B 3aBUCUMOCTH OT
3Ha4eHUH K0 (HUIIMEHTOB, BXOIAIUX B (HOPMYITY.
Pacrnio3HaBath BUABl  M3y4aeMbIX  (YHKLUH.
[Toka3piBaTh ~ CXEMAaTUYECKH  IIOJOXKEHHE  Ha
KOOPJWHATHOH MJIOCKOCTH TPapuKOB (PYHKITHIA.

I'n.3. Crenenb ¢ HATypadbHBIM MokazareneM. (11)

I1.7.CrenneHn 1 €€ CBOMCTBA. OnuceIBaTh MHOXKECTBO LEJIBIX YHUCEI, MHOKECTBO pa-
[IMOHAIBHBIX YHCEJ, COOTHOIIIEHUE MEXKITY dTUMHU

I1.8.01H04I€EHEI. MHO>KECTBaMHU.

KonTponbnas pabota Ned CpaBHHUBATH U YIOPSAIOUYUBATH PAIIMOHATLHBIE YHUCTIA,

BBITOJIHATH BBIUUCIICHUS C PAllMOHAJIBHBIMH YN CIIAMH,
BBIYHCIISITH 3HAUCHUS CTEIICHEH C O ECJIbIM
IIOKAa3aTENEM.

®opMyIHpoBaTh ONpeIeIeHIE KBaAPaTHOTO KOPHS U3
yucia. Mcnonb3oBath rpaduk GpyHKIMM

y = X2 JUIsl HAXOKJCHUS KBaJPaTHBIX KOPHEH.
BbIuucnsaTe TOUHbIE U MPUOIMKEHHBIE 3HAUEHUS
KOpHEH, UCTIOJIb3YS MPU HEOOXOTUMOCTH
KaJIbKYJIATOP; IPOBOJUTH OLEHKY KBaJPaTHBIX
KOpHEH.

@opMyIMpOBaTh  ONPEACIIEHUE KOPHS  TpeThel
CTETNEeHH; HAXOJUTh 3HAYEHHs] KyOMUECKHX KOpHEH,
IpY HEOOXOIUMOCTH UCTIOJIb3Ys KAJIBKYJISATOP.

['1.4. MuOrounens!. (174.+1 pyOexHbIiH KOHTPOJIb )

I1.9.CymMa u pa3HOCTh
MHOTOYJICHOB. dopmMynupoBaTh, 3aMUCHIBATH B CHMBOJIMYECKOM (op-
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I1.10.nmpou3BeaeHME OJHOWICHA 1
MHOI'O4JICHA.

Py06exxHast koHTposIbHas paboTa 1o
MaTeMaTHKE

Kontposbnas padota Ne5

I1.11.1Tpou3BeseHME MHOTOYJICHOB.

Kontposbnas pabota Neb

Me W OOOCHOBBIBAaTHL CBOMCTBA CTCIIEHU C
HaTypaJbHbIM II0KA3aTeJIeM; IPUMEHATH CBOWCTBA
CTENeHW Ui TpeoOpa3oBaHMs  BBIPAKECHUH W
BBIUHCIICHHI.

BEITIONHATE IeHCTBUSA ¢ MHOTOWICHAMHU.

BremonaaTh pa3yoKEeHUE MHOT'OYJICHOB Ha
MHOKHTEIIH.
PacnoznaBaTth KBajgpaTHbI TPEXWIECH, BbIACHATH
BO3MOKHOCTh pa3oKEeHUs Ha MHOKHTEIIH,
MPEACTABIITh  KBAJAPATHBI  TPEXWIEH B  BHJE
MPOU3BECHUS] JIMHEHHBIX MHOKHUTEIIECH.

[TpumensTh paznuyabie GOPMBI CAMOKOHTPOIIS TMPHU
BBITIOJIHCHUH TPE0Opa30BaHUM.

I'n.5. ®opmyiibl cokpaiieHHOro yMHoxeHust. (194)

I1.12.KBagpat cymMmbI ¥ KBagpat
Pa3HOCTH.

I1.13.Pa3nocts kBagpaToB. Cymma u
pa3HOCTh KyOOB.

KoHntposbhas pabora Ne7

I1.14.ITpeobpazoBaHme EIBIX
BBIPAKCHUI

KoHntpoinbHas pabora Ne7

BrINoHATE AEHCTBUS ¢ MHOTOWICHAMMU.

BreiBonuTh  (OpMyINBI  COKPAIIEHHOTO YMHOXKEHUS,
NPUMEHATh WX B NPEOOpPa3OBaHUSAX BBIPAKCHUH U
BBIYHMCIICHUSIX. BBINOIHATE pa3iioxkKeHue MHOTOUYJIEHOB
Ha MHOXkUTEeNU. Pacrio3HaBaTh KBaJApAaTHBIN TPEXUIEH,
BBISICHATh BO3MOXXHOCTb Pa3JIOKEHUSI Ha MHOMXUTEIH,
MPEACTABISATh  KBAJAPATHBI  TPEXWIEH B  BHJE
MIPOU3BEJICHUS JIMHEWHBIX MHOXUTenel. [IpumMeHsaTs
paznuyHbie (POPMBI CAMOKOHTPOJISI MPU BBITTOTHECHUH
npeoOpa3oBaHUA

I'n1.6.Cuctembl TuHENHHBIX ypaBHeHUH.(164)

[1.15.JIuneliHOEe ypaBHEHUE C ABYMS
[IEPEMEHHBIMH.

10

I1.16.Pemenne cucreM THHEHHBIX
YpaBHEHUM.

Konrtponsnas padora Ne§

IToBTOpEeHME

OnpenensiTh, ABISETCS JIU [apa YUCEI PELIEHUEM J1aH-
HOT'0 YPaBHEHHUS C ABYMsI IEPEMEHHBIMU; IPUBOIUTH
IIPUMEPBI PELLICHUS] YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMH.
Pemars 3a1aun, anreGpanyeckoil MOJENIbI0 KOTOPBIX
ABIIIETCS yPAaBHEHUE C JBYMS [IEPEMEHHBIMU;
HaXOJUTh LI€JIbIEe PELICHUS MyTeM repedopa.
Pemars cucremsl IByX ypaBHEHUH C IByMs
NIEPEMEHHBIMH, YKAa3aHHbIE B COACPKAHUHU.
Pemate TeKCTOBBIE 33/1a4M aNreOpanyeckum
crocoboM:
NEPEeXOAUTH OT CIIOBECHOM (POPMYITHPOBKHU YCIOBUS
3a/1auu K anreOpandecKor MOJIeNu MyTeM
COCTAaBJICHUS CUCTEMBI YPaBHEHMI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHECHHI; UH-
TEPIPETUPOBATh PE3YNIbTAT.
Ctpouts rpaduku ypaBHEHUH € ABYMs
nepeMeHHbIMU. KOHCTpynpoBaTh SKBUBaJICHTHBIE
peueBble BhICKa3bIBaHUSI C HCIIOJIb30BAHUEM
anreOpanyeckoro ¥ reOMETPUYECKOT0 SI3bIKOB.
Pematsb u nccnenoBaTh ypaBHEHHS U CHCTEMBI
ypaBHEHH Ha OCHOBE (P)YHKLIMOHAIBHO-TpapUIECKIX
MPEJICTABICHUI YpaBHEHUHN

Hrorosas KOHTpPOJIbHAA pa60Ta
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I'EOMETPUA -7 knacc
2 yaca B HEJIEJII0, Bcero 68 JacoB.
KonTtponbHbIX pador 5.

Koin | Tema XapakTepucTuka OCHOBHBIX BUJIOB
qac JESATEIbHOCTH YYCHHKA (Ha YpOBHE yUEOHBIX
JEHCTBH ).
IToBTOpEHME Kypca MareMaTuku 5-6 KiI.
3 Bxonnas konTposibHas pabota
HauvanbHble reomeTpuyeckue
cBenenun.(104)
2 IIpsimas u otpesok. Jlyu u yrod. dopMynHupoBaTh onpeeneHus u
1 CpaBHEHUE OTPE3KOB U YIJIOB. WUIIOCTPUPOBATh IOHSATHUS OTpE3Ka, Jyda,
2 N3mepenne oTpe3kos. Mzmepenue yria, nOpsSMoro, OCTPOro, TYHNOro W pas-
YTJIOB. BEPHYTOT'O YTIJIOB; BEPTUKAIBHBIX U CMEXHBIX
2 IleprieHAMKyISpHBIE TPSMBIE. YIJIOB; OUCCEKTPUCHI YTJIa.
2 Pemenue 3amay. DopmyJIMpOBATH OIpeICIICHUS
1 Kontponbnas pabora Nel. NEPICHAUKYIAIPHBIX  TIPAMBIX;  [EPICHANKY-
Jsipa U HAKJIOHHOM K MpPsIMOM; CEepelnHHOTO
NEepPIEHIUKYISIpa K OTPE3KY; pacrno3HaBaTb U
n300pakaTh UX HA YePTEkKax M PUCYHKAX.
Tpeyronbauku.(174)
3 IlepBblil npU3HaK paBeHCTBA ®opMynHpoBaTH onpeeneHus
TPEYTOJIbHUKOB. MPSIMOYTOJIBHOTO, OCTPOYTOJIBHOTO,
3 Menuanbl, OUCCEKTPUCHI U BHICOTHI TYMOYTOJILHOTO, PABHOOEAPEHHOTO, PABHOCTO-
TPEeYroJbHUKA. POHHETO TPEYroJIbHUKOB; BBICOTHI, MEIUAHBI,
3 BTopoii ¥ TpeTuii IpU3HAKK PaBEHCTBA | OMCCEKTPHCHI; PAacIlO3HABATh U U300pakaTh MX
TPEYrOJIbHUKOB. Ha YepTekax U pUCYHKaX.
4 3anaun Ha noctpoeHue. AKP. dopMynMpoBaTh onpeacnecHue paBHBIX
4 Pemenue 3agau. TPEYTrOJIbHUKOB. q)OpMYJ'II/IpOBaTI) u
1 KonTpombHas pabota Ne2. JIOKa3bIBaTh TEOPEMBI O NMIPU3HAKAX PABEHCTBA

TPEYTOJIbHUKOB.

Pemats 3amaun Ha MOCTPOECHHUE C IOMOILBIO
LUAPKYJIS U JIMHEVKN.

Haxonuts ycioBHs CylnieCTBOBaHUS PELICHHUS,
BBINOJIHAT IOCTPOEHUE TOUYEK, HEOOXOAUMBIX

JUIs ~ TIOCTPOEHHS] ~ HMCKOMOM  (UIypBHI.
Jloka3bIBaTh, 4YTO TOCTpOEHHas  (¢urypa
YIOBJIETBOPSIET YCIIOBUSIM 3aJa4u

(onmpenensTh YHCIO pEUIEHWH 3ajauu Npu
Ka’KJJOM BO3MOKHOM BbIOOpPE JJAaHHBIX )

Pemars 3a1a4u Ha IIOCTPOEHHUE,
JI0Ka3aTeJIbCTBO M BHIYMCIICHUSI.

Beigenate B yCIIOBMM 3aJaud  yCIIOBUE U
3aKiItoueHre. MoJenupoBarh yCIOBUE 3a7auu
C IIOMOILIBIO 4YEpTeka WIN  PUCYHKa,
MIPOBOAUTH JIOMOJHUTENIbHbIE TOCTPOEHUS B
xoJe pemieHus. Onupasch Ha JAHHBIE YCIOBUS
3ajauu, MIPOBOJUTH HE0OX0UMbIE
paccyxnaenus. VHrepnpeTtupoBaTh  MOIy-
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YeHHBIH pe3yJbTaT U COMOCTaBISATh €ro C
YCIIOBHEM 3aJauu

IMapanseabHblie npsimbie (1 3)

4 [Tpu3Haky napayuieTbHOCTH ABYX

MIPSIMBIX. DopMyIMpoOBaTh ONpEAEIeHUs NapauIeIbHbIX
5 AKcHOMa napaielbHbIX MPSMBIX NpSMBIX;  YIJIOB,  OOpa3oOBaHHBIX  IPHU
3 Pemenue 3anau. [IEPECEUEHUHN JBYX NapauIeIbHBIX MPSAMBIX
1 KonrponbsHas padora Ne3. CEeKyIllel; pacro3HaBaTh U M300pakaTh UX Ha

YEepTe)Kax U PUCYHKAX.

CooTHOLIEHUSI MEKTY CTOPOHAMH U yIJIaMH TpeyrojabHuka. (18u4)

2 CymMa yrIiioB TpeyrojabHHKA.

OOBSACHATh U WILIIOCTPUPOBATh HEPABEHCTBO

3 CooTHOIICHUST MEKIY CTOPOHAMHU U
TpEYroJjbHHUKA.

yriiaMu TpeyroJibHHUKa.

@opMynHMpoBaTh U JI0Ka3bIBaThb TEOPEMBI O

[EEN

KonTponbHas padota Ne4.

CBOMCTBaX H IMPpU3HAKax paBHo6ez[peHHor0

N

[TpssMOyTOJIbHBIE TPEYTOJbHUKH.

TPEYroJIbHUKA, COOTHOIICHUAX MCXKOY

4 1locTpoenne TpeyronbHHka o TpEM CTOPOHAMU W YIVIAMHM TPEYrOJIbHUKA, CyMMeE

9JICMCHTAaM.

YIJIOB  TPEyroJbHUKA,  BHEIIHEM  yIJe

3 Pemenne 3amauy. TpeyrobHuKa,

1 KonTtpounbHas pa6ota Ne5. HccnenoBaTh  CBOMCTBA  TPEYTOJNIBHUKA €
MOMOILBIO KOMIIBIOTEPHBIX IPOTPAMM.

Pemars 3a/1a4u Ha IIOCTPOEHHUE,
JI0Ka3aTeNbCTBO U BBIYUCIIEHUA. Bwinenars B
YCIOBUHM 3a/a4dl yYCJIOBHE M 3aKJIIOYEHHUE.
MonenupoBaTh yCIOBHE 33aJaud C MOMOIIbIO
yeprexa WIH PHUCYHKA, IIPOBOANTH
JIOTIONIHUTENbHBIE ~ TIOCTPOEHUSI B XOJ€
pemeHna. Onupasch Ha JaHHBIE YCIOBHS
3a/1a4H, MIPOBOJUTH HEoOX0IUMbIE
paccyxnaeHus.  VHTepnpeTupoBaTh  IOJIY-
YeHHBI pe3yJbTaT U COMNOCTaBIATh €ro C
YCIIOBUEM 3a/1aUH.

IloBTopenue. Pemenue 3agay4.(64)

5 ‘HOBTOpeHI/Ie ‘3HaTL Marepuajl, HW3YyYEHHBII B Kypce
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Hrorosast koHTpoIBHAs paboTa

MaTeMaTHKHU 3a 7 KJiacc.

IIPaKTHUKE.

Jpyrux, paboTaTh B KOMaHJe.

Brnanets o01IMM MpHEeMOM pereHHs 3a1a4.
YMeTh NPUMEHATH IMOJIYYCHHbIE 3HAHHUA Ha

VMeTh n1orudecku MBICJINTB, OTCTauBaTh CBOIO
TOYKY 3pCHUA U  BBICJIYIIHMBATH MHCHHUC

8 kiacc Marematuka (ajaredpa, reomerpusi) ajireopa-3 4aca B HeleJlo,
reomMeTpus -2 yaca B Hegearo. Becero 102 yaca.

Hepeqenb 00513aTeIbHBIX KOHTPOJIBHBIX pa60T:

Ne

Tema KOHTPOIBHOM pabOTHI

Anrebpa

BxonHas koHTposbHas paboTa

Kontponbnas pabora Nel mo teme «CiokeHHU€e U BBIYUTaAaHUE APOOCHi»

KonTponbnas pabora Ne 2 1o reMe «YMHOXKEHHUE U JIeJICHHE TPoOeii»

KonTponbnas padora Ne 3 no teme «KBagpaTHbIli KOpEHb

g wWNE

KBaJPATHBIC KOPHU»

KonTponbnas padota Ne 4 o reme «IIpeoOpa3zoBanue BeIpaXKeHUN, COAEPIKAIIINX

S

KonTponbnas pabora Ne 5 no teme «Pelenue KBaJpaTHbIX YpaBHEHUN)»

ypaBHEHUN»

KonTponbnas padota Ne 6 mo teme «PemnieHure IpoOHBIX palluOHAIBHBIX

KonTponbnas pabora Ne 7 no teme «HucaoBbie HEPaBEHCTBA U UX CBOMCTBa»

CHUCTCMBI»

KonTponbnas padora Ne 8 no teme «HepaBeHCTBa ¢ 01HOM IEPEMEHHON U UX

KontposabHast pabora Ne9 1o teme «CTeneHs ¢ LenbIM I0Ka3aTeIeM»

I'eomerpus

KonTponbnas pabora Ne 1 mo reme «HeTbIpexyroJbHUKI

KonTponbnas pabora Ne 2 mo teme «Ilnomaap»

PY6C)KH8.$I KOHTpPOJIbHAasA pa60Ta 110 MaTCMaTUuKeC

Kontponbnas pabora Ne3 mo teme «IIpusnaku nogodusi TpeyroabHUKOBY

g |wINE

KontponbHas padora Ne 4 1o teme «COOTHOIIEHHS MEX/ly CTOPOHAMH U yTJIaMU
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA)

S

KontposnbHas pabora Ne5 no teme «OKpy>KHOCTbY

Wrtorosast anMuHNCTpaTUBHAS KOHTPOJIbHAs paboTa

Ne
/o

Tema

XapakTepucTuka OCHOBHBIX BHJIOB
JIeATETbHOCTH YUYEHUKA
(Ha ypoBHE y4eOHBIX JEHCTBUNA).

[ToBTopenue. Bxoaunas
KOHTpOJIbHAs paboTa

I'n.1. PanmonajabHbie apoou. (234)

[1.1.Panmonaneupie podu U uUX
CBOMCTBA.

I1.2.Cymma 1 pa3HOCTH IpOOCii.

KonrtposnbHas padora Nel

®dopMyIHpoOBaTH  OCHOBHOE  CBOKMCTBO
anredpandeckoil IpoOM W MPUMEHSTH €ro
TSt IpeoOpa3oBaHus Ipooei.

BrImonHATe OeicTBUS ¢ anredpandecKuMu
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I1.3.IlpousBenenue u
TIpooeii.

YaCTHOC

Kontposbnas pabora No2

npo0sivu. [IpeacTaBmisTh menoe BeIpaKeHUE
B BHJI¢ MHOTOYIECHa, APOOHOE — B BHUIE
OTHOILIEHUS MHOTOWIECHOB, JOKa3bIBaTh
TOXKJICCTBA.

dopMyIMpoBaTh ONpEAeIeHUE CTENEeHU C
neiabiM  mokasareneM.  DopMyIupoBaTh,
3aMuChIBaTh B CHUMBOJIMYECKOW (opme u
WUTIOCTPUPOBATh  MPUMEpPAaMU  CBOWCTBA
CTEIEHH C IICJIBIM MTOKa3aTeIeM; IPUMEHSTh
CBOMCTBAa CTENEeHW JUisi MpeoOpa3oBaHUs
BBIPAKECHUI Y BEIYMCIICHUN.

I'n.2. KBaapatable kopHu. (194)

[1.4./leficTBUTEIbHBIC YHCTIA.

I1.5.ApudmeTndeckuii KBapaTHBINA
KOpEHb.

[1.6.CBoiicTBa  apu(METUYECKOTO
KBaJPaTHOTO KOPHSI.

KoHnTtposbHas pabora No3

CBOWCTB
KBaJIpaTHOTO

I1.7TIpumeneHue
apuMeTUIECcCKoro
KOpHS.

KonTponbnas padota Ned

[IpuBoauTe mpHUMEpBHl UPPALUOHATIBHBIX
qlcell; paclno3HaBaTh pALMOHAIBHBIE U
UppalMOHalbHBIE  4HuCla;  M300paxarb
YKCJIa TOYKAMU KOOPAMHATHOU IIPSIMOM.
Haxonute  gecsaTHuHBlE  HPUOIIMKEHUS
paloOHaIbHBIX U MPPALMOHANbHBIX YHCEI;
CpaBHMBATh U YIOPSII0YUBATh
JNEUCTBUTEIbHBIC YHCIIA.

OnucelBaTh MHOXKECTBO JAECHCTBUTEIBHBIX
YHUCEIL.

Hcnonb3oBathb B MMMCbMEHHOU
MaTeMaTHUYecKol peun O00O03HaYeHUs U
rpapuueckue  M300paXEHUs  YHMCIOBBIX
MHOKECTB, TEOPETUKO-MHOXKECTBEHHYIO
CHUMBOJIUKY.

®opMyJIHpOBATH omnpezacieHue
KBaJIpaTHOIO KOPHS u3 qucla.
Hcnonp3oBatk rpapuk GpyHKIuU y = x? s
HaXO0XJIECHUs KBaJIpaTHbIX KOPHEH.
BbruncnsaTe TOUHBIE W MPUOIMKEHHBIE
3HAUEHUs  KOpHEH,  HCIONIb3yd  IIpH
HEOOXOJUMOCTH KaJIbKYJISITOP; MPOBOJIUTH
OLICHKY KBaJpaTHbIX KOPHEM.

Jloka3piBaTh CBOWCTBA apU(PMETHUECKUX
KBaJIpaTHbIX KOpHEH; NPHUMEHATH HX I
npeoOpa30BaHMs BRIPAXKEHUH.

Brrancnsate 3HAYEHUS BBIPAXECHUI,
CoZIepKaIINX KBaJlpaTHbIC KOPHH;
BBIpaXKaTh IEPEMEHHBIE U3 TEOMETPUUECKUX
1 pu3nvIecKux GOpMyII.

Wccrnenosath — ypaBHeHME BUAAX’ =a;
HAXOJUTh TOYHBIE U MPUOINKEHHbIE KOPHU
npu a> 0

I'n.3. Kpaapatnbie ypaBHeHus. (214)
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I1.8.KBagpaTHOE ypaBHEHHE U €rO
KOPHHU.

Pacno3HaBaTh JMHEHHBIE W KBAJApPATHBIC
YpaBHEHMsI, LeJIbI€ U IPOOHbBIE YpaBHEHHUS.
Pemate KkBazxpaTHbBIE ypaBHEHUS, a TaKke
YpaBHEHMsI, CBOJALIMECS K HUM; pelaTh
IpOoOHO-paMoOHabHBIE YPAaBHEHUSI.
HccnenoBaTh KBagpaTHbIE YpPaBHEHHs IO
JUCKPUMHUHAHTY U K03 unmenTam.

Pemars TEKCTOBBIE 3aa4n
1 Kontposbhas pabora NeS anrebpanveckuM CrocoboM: MEPEXOIUTH OT
9 I1.9.lpoGHo panuoOHaNbHbBIC | crroBeCHON (POPMYIMPOBKH YCIIOBUS 33]1a4l
YpaBHCHHUS. K  aireOpamdeckod  MOAECIU  IyTeM
COCTaBJICHUS yYpaBHEHUS; peuiarpb
1 KOHTpOJIBHaSI pa60Ta Ne6 COCTaBJICHHOC YpaBHCHHE,
MHTEPIPETUPOBATH PE3YNbTaT.
I'n.4.HepaBencrBa.(204)
8 [1.10.YucnoBeie HepaBeHCTBa U UX | HaxoauTh, aHaIM3MpoOBaTh, COMOCTABIISTH
CBOWCTBA. YHCIIOBBIC  XapaKTEPUCTUKH  OOBEKTOB
1 KonTponbnas pabota No7 OKPYXKAroIIero MUpa.
10 | II.11.HepaBencTBa c onHoii | Mconb3oBate  pasHble  (HOpMBI  3amucH
HEPEMEHHOMN M UX CUCTEMBIL. NpUOIMKEHHBIX 3HAYSHH; J1e1aTh BHIBOJIBI
1 Kontposbnas padota No§ O TOYHOCTH TPHUOIMKEHHUS TIO0 3aMUCH

HpI/I6J'II/I)KeHHOFO 3HA4YCHU.

BeImomHATE BBIYHUCICHUS C pCaIbHBIMHA

JTAHHBIMU.
BrinonusaTh MPUKUAKY " OLIEHKY
PEe3yNbTaTOB BBIUMCICHUN.

@opMynHpoOBaTh  CBOWCTBA  YMCIOBBIX
HEpPAaBEHCTB, WJUIIOCTPUPOBATh MUX HA
KOOPJAMHATHOU psIMOiA, JIOKa3bIBATh
anreOpanvecky;  MPUMEHSITh  CBOWCTBA
HEPABEHCTB IPU PELICHUU 3a/ay.
Pacno3HaBaTh  JMHEHHBIE  HEPABEHCTBA.

Pemarp nMHEWHbIE HEPABEHCTBA, CHCTEMBI
JIMHEWHBIX HEPABEHCTB.

[IpuBoauTe  HpUMEpPBl  KOHEUHBIX U
OECKOHEUHBIX MHO’KECTB. Haxonute
00BbeIMHEHNE U TTEpECEUCHNE MHOXKECTB.
[TpuBoaUTH MIPUMEpBI HECJIOKHBIX
KJaccupuKkaruii.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHYIO
CHUMBOJIMKY M SI3BIK IIPU PEUICHUM 3a/1ad B

XO/I€ HW3YYEHHUS PA3IMYHBIX  pa3/eoB
Kypca.

NnmroctpupoBaTh MaTeMaTU4YECKUe
MOHATUS M YTBEPXKJICHUS TpPUMEPAMHU.

Hcnons30BaTh MpuMepsl U KOHTP MPUMEPHI
B apI'yMEHTALUH.

KoHcTpynpoBats MaTeMaTHYECKHE
IIPEMIOKEHUSA C ITOMOILIBIO CBA30K eciu ...,
mo .., 6 MOM U MONbKO MOM Clyyae,
JIOTUYECKUX CBS30K U, UU.
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I'n.5.CteneHn ¢ 1eabIM NoKa3aTejaeM. JjeMeHThbl cTaTucTuku. (114)

IOKa3aTeJIEM U €€ CBOUCTBA.

I1.12.Crenenp c 1esbiM | PopMyIHMpOBaTh ONMPEICTICHUE CTEIIEHH C

LeabIM nokasarenaemM. @opmynupoBars,

[EEN

Konrtponbnas padora Ne9

3aITMCHIBATh B CHMBOJIMYECKOM (bopMe u

I1.13D1eMeHTBI CTATUCTHKU.

WJUTIOCTPUPOBATH IIPUMEpPaMU CBOMCTBA
CTEIEHH C IEJIBIM ITOKa3aTeIeM; TPUMEHSTh
CBOICTBa CTENEHU JIJIsl PeoOpazoBaHus
BBIPAKEHUI Y BEIYMCIICHUU.

W3Bnekars nHpOpMALIHIO U3 TAOIHI U
JIMarpaMm, BBITIOJIHATH BEIYHCIICHHUS 110
TaOMMYHBIM JaHHBIM. OnpeaensTh 1o
JMarpaMmaM HauOOoJIbIITNe U HAaUMEHBIITNE
JaHHBIC, CPABHUBATH BEITUYHHEI.
[IpencrapnsaTs uHGOPMAIUIO B BUIC
TaOJIHIL, CTOIOYATHIX M KPYTOBBIX
JIiarpaMm, B TOM YHUCJIE€ C IOMOIIIbIO
KOMITBIOTEPHBIX MPOTPAMM.

[IpuBOAUTH ConEepIKaTEIIbHBIC TTPUMEPHI
WCIIOJIb30BAHUS CPEHUX JIJISl OTTCAHUS
JAHHBIX (YpOBEHB BOJIbI B BOJJOEME,
CIIOPTUBHBIC MMOKA3ATENH, ONIPEICIICHNE
I'PAHMI] KJIMMATHYCCKUX 30H)

IToBrOopenue . Utorosas
KOHTpOJIbHAs paboTa

3HaTh MaTepuan, H3YyYEHHBII B Kypce
MaTeMaTHKH 3a 8 Ki1acc

YMeTh NpUMEHSTHh NOJyYEeHHbIE 3HAHUS Ha
IPAKTHKE.

YMeTh JIOrM4ECKH MBICIUTb, OTCTauBaTh
CBOIO TOYKY 3p€HHMs U BBICIYIIMBATh
MHEHUE JIPyruX, padoTaTth B KOMaHJE.

IT'EOMETPUI
2 yaca B HEJENI0, Bcero 68 4acos.
KouTponbHbIx paboT 5.

Tema

XapakTepucTUKa OCHOBHBIX BHUJIOB JI€ATEIHHOCTH
YYeHUKA
(Ha OCHOBE y4eOHBIX JIeHCTBUN)

YeroipexyrojabHuku. (144)

1.MHOroyrojapHUKH.

2.ITapannenorpaMm u Tpamnerus..

3.IIpsiMOyTOIBHUK, pomo,
KBaJpar.

Pemrenue 3agau.

@opMyIMpOBaTh  ONpPENEICHHs Mapajuiesiorpamma,
NpsMOYrOJbHMKA, KBajapara, pomba, Tpamnenuw,
paBHOOEIPEHHON W  MPSAMOYrOJBHOM  Tpameunuw,
CPeIHEW JMHUU  TpalelUuH; paclo3HaBaTb U
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Kontponbras pabora Nel.

n300paXkaTh X Ha YepTekax U pUCYHKax.
DopMyJIUPOBATH U JOKA3bIBAaTh TEOPEMBI O CBOMCTBAX
U TMpU3HAKAX MapajulesiorpaMMa, MPsSMOYTOJIbHUKA,
KBaJpara, poM0a, Tpaneuny.

HccnenoBath CBOWCTBA YETBIPEXYTOJIBHUKOB C IIO-
MOILbIO KOMITBIOTEPHBIX IIPOIpaMM.

Pemate 3amaum Ha MOCTpOEHHWE, J10KA3aTEIbCTBO U
BBIYMCIICHUS. MozenupoBaTh yCIOBUE 3a4ad4u ¢
MIOMOIIBKD  YEepTeKa WIM PUCYHKA, IPOBOJUTH
JIOTIOJIHUTEJIbHBIE IIOCTPOEHUS B XOJ€ pELICHUS.
Boigensate Ha uepTexe KOH(GUTYpaluu, HEOOXOAUMbIE
JUIL TIpOBEACHUS OOOCHOBAaHMK JIOTMYECKHX IIIaroB
peuieHusi. MHTEprnpeTupoBaTh IMOITYYEHHBIN PE3ylib-
TaT ¥ COIOCTABIIATH €r0 C YCIOBUEM 3aJa4M.

ILtomane. (144 +1AKP)

2 1.IT;momaae MHOTOYTOJIbHUKA.
dopMynHrpoBaTh U J0Ka3bBaTh Teopemy [ludaropa u
oOparHyto eil.
BeBoguTh (OpMynbl TUTOMAACH MPSIMOYTOJIBHHKA,
napasiesiorpaMMa, TpeyroilbHHUKa U Tpaneuuy.
HaxoauTe miomaas MHOTOYTOJIbHUKA pa30OueHHEM Ha
TPEYTOJbHUKHU U YETHIPEX YT OJIbHUKH.
Py6exHast K/p [0 MaTeMaTHKe OOBsICHATP W WUIIOCTPUPOBATH OTHOILICHUE
5 o oaaen mogooHeIX uryp.
. b I rpamMmm .
fomaz ApalUICIOTPAMMA, | poyyjary,  3ajaum Ha  BBHIYMCHCHHE  ILIOLIAIEH
TPEYToJIbHUKA U TPaNeLuH.
3 3T Mdaropa TPEYroJbHUKOB, YEThIPEXyroJbHUKOB u
> -1 copema pa. MHOTOYroJbHUKOB. Onupasch Ha JaHHbIE YCJIOBHS
Pemenne 3anad. 3aaud, HAaxXOOUThb  BO3MOXKHOCTM  IPUMEHEHUs
1 Kontpornbras pabora Ne2. HEOOXOMMMBIX (OPMYJI, IPEOOPa3OBBIBATL (POPMYIIBL.
Hcnonb3oBate  ¢opMmynsl  ans  00OCHOBaHUS
JIOKA3aTeNbHBIX PACCYKACHUH B XOJA€ PEIICHHS.
WHTepnpeTupoBaTh MOJYYEHHBIH pe3yabTaT U COIO-
CTaBJISITh €r0 C YCJIOBHEM 3a/1auul
ITopo0HbIe TPeyroabHUKH. (194)
2 1.0npenenenue noo0HbIX | DopmynupoBaTh ompeeneHne MOA00HBIX
TPEYTOJIbHUKOB. TPEYTrOJIbHUKOB.
dopmynmupoBaTh U JOKa3bIBATh TEOPEMBI O IPU3HAKAX
5 2.I1pusnaku o100us pMYyTHp A p p
10J100us TPEYTrOJIbHUKOB, Teopemy Dareca.
TPEYTOJILHUKOB. o
OpPMYJIUPOBATh OMpPENEICHUs] M WILIIOCTPUPOBAThH
1 Kontponbnas pabora No3. PMYJHP peil PHp
MOHATUSl CHHYCA, KOCHHYyCa, TaHT€HCAa U KOTAHTeHCa
7 3.Ilpumenenne  momoOusi K
OCTPOro  yrjla MpsSMOYIOJbHOTO  TPEYroJibHUKA.
JOKA3ATCIDCTBY — TCOPEM M| g ip oy, ¢dbopMmynbl, BbIpaxaromue (QyHKIUU yria
pELIEHHIO 3a/1a4. PMYJIBI, BbIp yH T
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA YEPE3 €r0 CTOPOHBI.
3 4.CoOTHOIIEHHS MEXTY
dopMmynupoBaTh ONpEAENCHHUs] CHHYCa, KOCHHYCA,
CTOpPOHAMHU U yriaamMu

MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

TaHreHca, koranrenca yrioB ot 0 go 180°. BeiBonuTh
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Kontponbras pabota Ne4.

dbopmynsl, Bepaxkawmue (GyHKIHH yriaoB oT 0 1o
180° yepe3 pyHKIMM OCTPHIX YriIoB. POpPMYIHPOBATH

U DPA3biACHATH OCHOBHOE  TPHUIOHOMETPHUYECKOE
TOXIECTBO. ITo 3HAYCHUAM OJIHOU TpU-
TOHOMETPUYECKONM  (YHKIMHM  yIJla  BBIUYUCIATH

3HAYEeHUsl JAPYTrUX TPUTOHOMETPUYECKHX (YHKIHUH
9TOrO yria.

HccenenoBath CBOMCTBA TPEYrOJIbHUKA C IIOMOIIBIO
KOMIIBIOTEPHBIX ITPOrPaMM.

Pemate 3amauM Ha INOCTPOEHHE, OKA3aTEIbCTBO U
BBIUMCIICHUS. BBIIENATh B yCIOBUU 3a]1aud YCIOBHE U
3aKkitoyeHue. MogaenupoBaTh yCIOBUE 3aJadd ¢
IIOMOILBIO  YepTeXka WIM PUCYHKA, IPOBOJUTH
AOMNOJHUTCIBHBIC TIOCTPOCHHUA B XOAC PCHICHUA.
Omnupasicb Ha JaHHbIE YCIOBUS 3aJayH, NPOBOIUTH
HeoOXOoAMMBIE — paccyxaeHus. VHTepnpeTupoBarthb
NOJyYEHHBbI pe3yabTaT U  CONOCTABIATH €ro ¢
YCIOBHEM 3a/1a4H

OkpyXkHOCTD. (174)

w

1.KacarenpHast K OKpY>KHOCTH.

2.llenTpasibHble M BIMCaHHBIE
yIJIBL.

3.YeTslpe 3ameyaTeabHble TOUKU
TPEYroJIbHUKA.

4.BriviceHHas ¥ ONKMCaHHas
OKPY>KHOCTH.

Pemenue 3amay.

KonTponbHas padorta NoS.

DOopMyIMpPOBATH ONPEACIICHUS IOHIATHI, CBA3AHHBIX C
OKPY>KHOCTBIO, LICHTPAJIBHOIO M BIIMCAHHOI'O YIJIOB,
CEeKylIe MW KacaTeJIbHOW K OKPYKHOCTH, YIJIOB,
CBSI3aHHBIX C OKPY>KHOCTBIO.

@opMynIHMpOBaTh U JIOKa3bIBaTh TEOPEMBI O BIIMCAH-
HBIX yIUIaxX, YIJIaX, CBA3aHHBIX C OKPYXHOCTBIO.
@OopMyIHMpOBaTh COOTBETCTBUE MEKIY BEINYNHON
LEHTPAJIBHOIO YIila U JUIMHON AYTH OKPYXHOCTH.
N300paxaTh, pacro3HaBaTh U ONHUCHIBATH B3aWMHOE
PacCIIOJIOKEHUE IIPSIMOM U OKPYKHOCTH.

HccnenoBaTh cBOMCTBA KOH(UIYpaLui, CBSI3aHHBIX C
OKPY’KHOCTBIO, C  IIOMOIIBIO  KOMIIBIOTEPHBIX
IIpOrpamM.

Pemrate 3amaun Ha BBIYMCIICHHME JIMHEHHBIX BEJIMYMH,
IpagyCHOM MEpHI yIia.

Pemarp 3amaun Ha IOCTPOEHHE, OKA3aTENbCTBO H
BBIYUCIICHUS. MozaenupoBars yCIOBUE 3a1a4d ¢
IIOMOIIBKD  YepTeKa WM PHUCYHKA, IPOBOJUTH
JOTOJIHUTEIBHBIE TOCTPOCHUS B XOAE PpELICHUS.
Boiaensate Ha uepTexe KOH(pUTypalu, He00X0AUMbIE
JUI. TIpOBeAEeHUS OOOCHOBAHMH JIOTMUYECKHX IIaroB
peLIeHus. HNHuTtepnpeTupoBatsb ITOJTyYEHHBII
pe3yabTaT U CONOCTABIATh €r0 C YCIOBUEM 3a1a4U

[ToBTOpEHME. Hrorosas

KOHTpOJIbHas paboTa

3HaTh MaTepuall, U3y4eHHBI B Kypce MaTEMaTUKH 3a
8 xImacc.

Bragets 00muM npreMoM perieHust 3a1ad.

YMeTb NPUMEHSTh MOTYyYEHHbIE 3HAHMS Ha MPAKTHKE.
yMeTB JJOTUYECKH MBICIHNTDH, OTCTanBaTh CBORO TO‘—IKy
3peHUsl U BBICIYIIMBATh MHEHHE APYTUX, padOTaTh B
KOMaH/IE.
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9 knacc MATEMATUKA (Aaredpa, reomerpusi). U3 Hux anareopa -102
yaca, reomerpus — 68uacos.

KonTponbHbIX paboT B TeueHHEe rojaa — 15, u3 HUX TpU aIMUHUCTPATUBHBIC (BXOHAS, IEPBOC
MIOJIYTOJTUE U TOJ).
[TepeueHnb 00s3aTETBLHBIX KOHTPOJIBHBIX PA0OT:

Ne Tema KOHTPOIBHOI pabOTHI

BxonHas konTpoibHas pabota

Konrponbnas padora Nel no reme «DyHKIMM U BX cBoWCTBa. KBagpaTHBIN TpexuiieH»

Kontponbnas padota No2 o reme «KBaaparuuHas v cTeneHHass PyHKITUS

Kontposnbras padota Ne3 o Teme «YpaBHEHHUS U HEPABEHCTBA C OJHOM IMEPEMEHHOM»

SR I

Konrtponsnas padora Ne4 1o teme «YpaBHEHHUSI U HEPABEHCTBA C ABYMS
IIEPEMEHHBIMMY

o

KontponbHas pabora Ne5 1o teme «Apudmerndyeckas Iporpeccus»

~

KonTponbnas pabora Ne6 mo teme «I'eomerprueckasi Iporpeccus»

8. | KonTtponpHas pabora Ne7 mo teme «DneMeHTH KOMOMHATOPUKU M TEOPHH
BEPOSITHOCTH

9. | PyGesxHast KOHTpOJIbHAS paboTa 0 MaTEMATHKE

10| KontponpHas pabora Nel mo teme «BekTopb»

11| KontponpHas pabota Ne2 mo teme «MeToJ KOOpAUHATY

12| KonrponbHas pabora Ne3 1o teme «Pemenne TpeyroabHHKOBY

13| KontponpHas pabora Ned mo teme «JlimHa OKPY>KHOCTH U TIJIOLIAAb KPyra»

14| KontposnpHas pabora Ne5 mno teme «JIBHKEHHE»

15| MroroBas agMUHHCTpaTHUBHAs KOHTPOJIbHAs paboTa

TemaTHueCcKoO€ IJIAHNPOBAHHKE 110 aJiredope

Kon | Tema XapakTeprucTHKa OCHOBHBIX BUJIOB JAECATEIBHOCTH
YpOK YYEHHUKA
(Ha OCHOBE yueOHBIX JIEHCTBU)

5 [ToBTOpEHME. Bxonnas
KOHTpPOJIbHAsE paboTa.

I'r.1.KBagparuunas ¢pyukuus. (224 +1AKP)

5 I1.1.®dyHKIIMN " ux | Beruncnsate 3HaueHus  (QYHKUIUN, 3aJaHHBIX
CBOJICTBA. dbopmynamu (pu HEOOXOIUMOCTH HCIOJIB30BaTh
KaIbKYJATOP); COCTaBJIATh TaONUIIBI 3HAYEHUI

GyHKIHIA.

Crpoutb 1o TOoukaM rpaduku  GyHKUIHH.
OnuceiBaTh CBOMCTBAa (PYHKIIMM Ha OCHOBE €€
rpauuecKoro mpeacTaBICHHS.

MonenmupoBaTh peanbHbIe 3aBUCUMOCTH
dopmynamu u rpadukamu. Yurath rpaduku
peanbHbIX 3aBUCUMOCTEM.

Hcnonb30BaTh  (PYHKIMOHAIBHYIO CHMBOJHKY
JUTSL 3aITHCH Pa3HOOOPa3HBIX (PaKTOB, CBA3aHHBIX
C paccMaTpuBaeMbIMH (YHKLIHUSAMH, oOoramas
ONBIT  BBHIMIOJIHEHUSI  3HAKOBO-CHMBOJIMYECKHUX
neiictBuif. CTpoWTh peueBble KOHCTPYKIIMU C
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I1.2.KBagpaTHbIN TPEXWIEH. | HCIOJIB30BAHUEM (G YyHKIIMOHATBHOM
1 KonTponbHasg pabota Nel | TEPMHUHOJIOTHM.
8 I1.3.xkBagpaTHaHas Hcnonb30BaTh KOMIBIOTEPHBIE MPOTrpamMMBbl IS
dyHKLHA ¥ €& rpaduk. IIOCTPOEHUSI rpaduKoB byHKUIUH, A
1 PyGexHas K/p o | BCCIIEIOBaHMs  MOJIOXKEHUsST Ha KOOPIMHATHOM
MaTeMaTHKe IUIOCKOCTH TPaUKOB (YHKIUI B 3aBHCUMOCTH
3 I1.4.Crenennas  dynkuus. | ©F 3HaYeHU Kod()(PUIMEHTOB, BXOASIIUX B
Kopens N-ii cTeneHu. (bopmyay. 5
1 KouTponbhas pa6ota Ne2 PacrioznaBath  BHUIBI HM3y4aeMbIX  (YHKIUH.
[Toxa3piBaTh CXEMAaTHYECKH IIOJIO)KEHHUE Ha
KOOPJMHATHOM TIIOCKOCTU IpaukoB QPyHKINH
y=ax’, y=ax’*+n, y=a(x-m)?, y=x", B
3aBHCHUMOCTH OT 3HaueHuM K03()PUIHMEHTOB,
BXOJISIIUX B (DOPMYIIBI.
Ctpouts rpaduku  H3ydaemblx  (DYHKIIHI;
ONKMCHIBATH UX CBOMCTBA
I's1.2. YpaBHeHHsl 1 HEPaBEHCTBA C 0/IHOM nepeMeHHOM. (144)
8 [1.5.YpaBHeHuss ¢ opHOM
IIEPEMEHHOM. Pacrio3naBaTte  JMHEHHBIE WM KBaApPATHBIC
5 1.6 HepapeHcTsa ¢ OHON YpaBHEHUS, ueiIHeI/Iszo6HLIe YpaBHEHUSI.
. Pemarp nuHeiHblE, KBaJpaTHbIE ypaBHEHUS, a
MIEPEMEHHOII. )
1 Kontponbas pabora Ned TaK)XK€ YpaBHEHMsI, CBOJASIIMECS K HUM; peIIaTh
JIpOOHO-PALIMOHAIbHBIE YPABHEHHUS.
HccnenoBarb  KBaJpaTHbIE  ypaBHEHUSA 11O
JUCKPUMHUHAHTY U KO3 uiirenTam.
Pemarp TekcToBble 3ajaun  anreOpanyvyeckuMm
crocoooM: NepeEXOUTh oT CJIOBECHOM
(bopMyITUPOBKHU yCIIOBUS 3a/1a4u K
anreOpanvyeckoil MOJENU IYyTeM COCTaBJICHHS
YpaBHEHHUS; pellaTb COCTaBJICHHOE YypaBHEHUE;
MHTEPIPETUPOBATH PE3YJIbTAT.
PacnosnaBaTth  nuHEHHBIE U KBaJpaTHbIE
HepaBeHCTBA. PemiaTe KBajpaTHBIE HEpPaBEHCTBA
Ha OCHOBE rpau4ecKuX NpeJICTaBIeHUN
I'n.3.YpaBHeHus1 M HepaBeHCTBA C ABYMs NepeMeHHbIMU. (174)
10 [1.7.YpaBHeHuss ¢ nIByMs
NIEPEMEHHBIMU " ux | Onpenensars, ABJIAETCA U Napa YUCEN PELICHUEM
CUCTEMBI. JAHHOTO YypaBHEHUS C JBYMsl IE€PEMEHHBIMU;
6 [1.8.HepaBeHcTBa ¢ JByMsl | IPUBOIUTBHIIPUMEPBI  PEIIECHUS ypaBHEHHH C
NePEMEHHBIMU u HX | IBYMS IIEPEMEHHBIMHU.
CUCTEMBL. Pemate 3ajmaum, anreOpanyeckoil  MOJENbIO
1 Kontponbnast pabora Ne4 | KOTOpBIX  SBJISETCS  ypaBHEHHE C  JIByMS
nepeMeHHbIMM;  Pemate  cucreMbl  ZIBYX
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YPaBHEHUH C ABYMsI IIEPEMEHHBIMH, YKa3aHHbIE B
COIEP)KAHUU.

Pemarp TekcToBble 3amaud  anreOpanvyeckuMm
CrocoooM:

NEPEeXO/IUTh OT  CJIOBECHOW  (OPMYIUPOBKHU
VCIIOBUSL 3aJaud K anreOpandecko MOJAenu
IIyTEM  COCTaBJICHUS CHUCTEMbl  ypPaBHEHMWII;
Pemars cocTaBieHHYIO CUCTEMY YpaBHEHUU; WH-
TEPIPETUPOBATH PE3YIIbTAT.

Crpoutrs rpaduku  ypaBHEHUH C  JAByMs
nepeMeHHbIMU. KOHCTpyHpOBaTh 5KBUBAJICHTHbBIE
peyeBbIe BBICKA3bIBAHUS C  MCIIOJIb30BAaHUEM
anredpandeckoro U reOMEeTPUUYECKOTO SI3bIKOB.
Pewares m wuccnenoBaTe ypaBHEHUS U CUCTEMBI
ypaBHEHM Ha  OCHOBE  (YHKIMOHAJIBHO-
rpaduuecKux MpeACcTaBIeHUN ypaBHEHUI

T'n.4.

IIporpeccuu. (154)

I1.9. ApudpmeTnueckas
nporpeccusi.

Kontponbnuast pabota Ne5

[1.10.I'eomerpuueckast
nporpeccusl.

KonTponbnas pabota Neb

[TpuMeHSATh WHAEKCHBIE O0O3HAYCHHS, CTPOUTH
pedeBble  BBICKA3bIBAHHUS C HMCIOJIb30BAaHUEM
TEPMUHOJIOTUM,  CBSI3aHHOM  C  IIOHATUEM
MOCJIEI0BATEIbHOCTH.

Beluuciate  wieHBl  IIOCJIEN0BATEIBHOCTEH,
3aJaHHBIX  (QopMynoH  N-ro  4YjleHa  WJH
peKyppeHTHOH  (opmMmylioli.  YCTaHaBIWUBATh
3aKOHOMEPHOCTh B IIOCTPOEHUU IOCIIEI0BA-
TEJILHOCTH, €CJIM U3BECTHBI IIEPBBIE HECKOJIBKO €€
YJICHOB. N3o6paxats YJICHBI
IIOCJIEI0BATEIbHOCTH TOYKaMU Ha KOOPJIWHATHON
IIJIOCKOCTH.

Pacno3naBatb apu(dmMeTnyeckyo 51
FEOMETPUYECKYIO IPOTPECCUU IIPU  Pa3HBIX
cnocobax 3amgaHus. BpIBOOUTP Ha OCHOBE
JIOKa3aTeIbHbIX PACCYXACHUN (OPMYIbI 00LIEro
yieHa apu(PpMETHYECKOH U T'E€OMETPUUYECKOU
IIPOrpeECCHi, CYMMBI IIEPBBIX7 YJICHOB
apu@MeTHuyecKoilT M  TIeoOMETpPUYEecKOH  Ipo-
IPECCHI; pellaTh 3a1a4u ¢ UCIIOIb30BAHUEM DTHUX
dbopmy.

PaccmarpuBarh mpuMeEpsl U3 PEAJbHOU JKHU3HU,

WUTIOCTPUPYIOIINE WU3MEHEHHE B
apudmMeTHIecKoi IIpOrpeccuy, B
FEOMETPUUECKON  Mporpeccuu;  H300paxkarhb

COOTBETCTBYIOIIME 3aBUCUMOCTHU TpaprUECcKH.
Pemate 3amaun Ha CIIOXKHBIE MPOLIEHTHI, B TOM
yuciae 3aJadd U3 pealbHOM MpakTHKH  (C
HCIIOJIb30BaHUEM KaJIbKYJIATOPA)

I'1.5.95eMeHThI KOMOMHATOPUKH M TEOPUH BePOSITHOCTH. (1349)
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I1.11.OneMeHTHI
KOMOWHATOPUKH.

I1.12. HavanpHEIE CBEIeHUS
U3 TEOPUH BEPOATHOCTEH.

Kontponbnast paborta Ne7

[IpoBoauTh ciy4ailHble SKCHEPUMEHTBHI, B TOM
qucIie c MOMOIIIBIO KOMITbIOTEPHOTO
MOJIeJTUPOBAHUS, UHTEPIPETUPOBATH 170'¢
pe3ynbTaThl. BBUUCHATH YACTOTY CIy4yalHOTO
COOBITHSI; OLEHUBATh BEPOSTHOCTH C MOMOILBIO
YaCTOTBI, OJIYYEHHOM ONBITHBIM ITYTEM.

Pemarp 3amaun Ha HaXOXKIEHUE BEPOSATHOCTEH
COOBITHA.

[IpuBOAUTL TIPUMEPHI CIYYaWHBIX COOBITHH, B
YaCTHOCTH  JOCTOBEPHBIX W  HEBO3MOXKHBIX
COOBITUH, MAJIOBEPOSATHBIX cOObITHIA. [IpUBOIUTE
MIPUMEPBI PABHOBEPOSTHOCTHBIX COOBITHH.
Bomonusate  mepebop  BCeX  BO3MOXHBIX
BapMAHTOB I IiepecueTa OOBEKTOB WIIH
KOMOWHAIN.

[TpuMeHsITH MIPaBUIIO KOMOWHATOPHOTO
YMHOXKEHHS JIs PEIICHH 3a7a4 Ha HAXOX/ECHUE
yuciia OOBEKTOB WJIM KOMOWHAIMK (IuaroHaiu
MHOTOYTOJIbHUKA, PYKOTOXKaTUS, YUCIO KOJIOB,
mudpoB, maponen u 1. I1.).

Pacnio3naBaTe 3amauum Ha OINpENEICHUE YHucia
MEPECTAHOBOK U BBIMOJHITh COOTBETCTBYIOIIHE
BBIYHCIICHHUS.

Pemarp 3aaun Ha BBIYMCIIEHHWE BEPOSITHOCTH C
MPUMECHEHHEM KOMOMHATOPHKH.

15

[ToBTOpEeHue Kypca 9
KJacca. Wrorosas
KOHTpOJIbHas paboTa

3HaTh  MaTepual,
MaTeMaTHUKH 3a 8 Kiacc
YMeTh MNpPUMEHATh IMOJy4YCHHbIE 3HAHHUS Ha
MPAKTHKE.

YMeThb JIOTUYECKU MBICIUTh, OTCTauBaTh CBOIO
TOUYKY 3pEHHs] W BBICIYIIMBATh MHEHHE JPYTHX,
paboTaTh B KOMaHIE.

U3y4eHHbII B Kypce

102

Hroro:

9 kiacc

MATEMATUKA (TEOMETPUS) 2 gaca B Heaemnto, Bcero 68 4acos.

TeMaTnyecKoe IJIAHUPOBAHUE 110 T€OMETPHH

Tema

XapakTepucTrka
y4eHUKa
(Ha OCHOBE y4eOHBIX JIeHCTBU)

OCHOBHBIX BUJI0B

JACATCIIBHOCTH

I';1.9.BekTopsl. (84)

1.ITonsiTHe BEeKTOpA.

2.Caoxenue o
BEKTOPOB.

BBIYMTAHHC

@opMynMpoBaTh ONPEACICHUS W WIIIOCTPUPOBATH I10-
HATUS BEKTOpPA, JUTMHBI (MOYJIs1) BEKTOPA, KOJTTHHEAPHBIX
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3.YMHOX€EHHE
YUCIIO.
[Ipumenenue
pELICHUIO 3a/1a4.

BEKTOpa Ha

BEKTOPOB K

BEKTOPOB, PABHBIX BEKTOPOB.

BbruncnsaTe AnuHY M KOOPAMHATHI BEKTOPA.

Haxoauts yroa Mexay BEKTOpaMH.

BbInonHATE onepanuu HaJl BEKTOpaMHu.

BbINoONMHATE OPOEKTHI IO TEMaM HCIIOJIb30BaHUSI BEKTOP-
HOTO MeTOoAa INpU PELICHUH 337ad Ha BBIYUCICHUSA U
JI0OKa3aTelIbCTBA.

I'.10.MeToxa koopaunar. (104)

OOBACHAT W WJUIIOCTPUPOBATH TOHATHE JIEKAPTOBOU
CUCTEMBI KOOpAUHAT.

BeiBomuTh W WCMONB30BaTh (HOPMYITBI KOOPAMHAT Ce-
pEOVHBI OTpE3Ka, PACCTOSHMUSA MEXKAY IABYMS TOUYKAMHU

IJIOCKOCTH, YPaBHEHHUS MIPSIMON U OKPY>KHOCTH.

2 1.KoopauHaTel BeKTOpA.

2 2.Ilpocreiiiue  3agauM = B
KOOpJIMHATaXx.

3 3.YpaBHEHHE OKPY)XHOCTH U
MPSMOM.

2 Pemenue 3azna4.

1 Konrponsnas padora Nel.

BremonssaTh IMPOCKThI II0 TEMaM HCIIOJIB30BaHUA KOOP-
AWHATHOTO MCTOa MPHU PCIICHUHU 3aJa4 Ha BBIYUCIICHUA U
JOKa3aTcCjIbCTBa

I'n.11.CooTHOLIEHHE MEKIY CTOPOHA

MU H YIJIaMHU TpeyrojbHuka. CkajJsipHoe Npou3BeeHue
BeKTOpPOB. (114)

3 1.CuHyCc, KOCHHYC, TaHTCHC
yria. dopmynupoBaTh U JOKa3bIBaTh TEOPEMY COOTHOIICHUSX
4 2.CooTHOLIEHUS MEXKIY | MEXIY CTOPOHAMHU U YIIIaMH TPEYTOJIbHUKA.
CTOpPOHAMHU U yriamu | QOpMylIMpoBaTh  ONPEACICHHA W WIUIFOCTPUPOBATH
TPEYrOJbHUKA. MOHATHUSI CUHYCa, KOCHHYCAa, TAaHI'€HCAa M KOTaHI'€Hca
2 3.CKaspHO€E IPOU3BEICHUE OCTpPOTO yIJIa MPsIMOYTOJBHOIO TPEYTroJbHUKA. BIBOAUTH
BEKTOPOB. (bopMyIIBl, BRIpaXarOIUe GYHKIUHU YIia MPsMOYTOJIEHOTO
1 Perrenue 3amau. TpeyroabHU39A uepe3 ero cropoHsl. DopMynupoBaTh
1 KOHTpOHBHaﬂ pa60Ta No2. OIIPCACIICHUS CHHYCA, KOCHHYCa, TAHI'CHCA, KOTAaHI'CHCaA
yraoB oT 0 1o 180°. BeiBoguth Gopmysbl, BeIpaxkaroliue
¢ynkuun yrinoB ot 0 mo 180° yepe3 QyHKIMH OCTpPBIX
yriaoB. @DopMynupoBaTb U Pa3bACHATH  OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. [I0 3Ha4YeHMsIM OIHOMU
TPUTOHOMETPUYECKOH  (QYHKIMM  yIiia  BBIYMCIATH
3HAUEHUs APYTUX TPUTOHOMETPUUECKHX (DYHKLHUH ATOrO
yraa. @opMynupoBaTh U JOKa3bIBaThb TEOPEMBI CUHYCOB U
KOCHHYCOB.
Haxomute  yrom  Mexay  BEKTOpamH, CKalsIpHOE
MIPOU3BECHNE BEKTOPOB, (dhopMynupoBaTth u
00OCHOBBIBAaTh YTBEPXKJIEHUS O CBOWMCTBaX CKaJSIPHOTO
MPOU3BE/ICHNS BEKTOPOB; HCIOJB30BAaTh  CKaJSIPHOE
ITPOU3BENCHNE BEKTOPOB IIPH PEIICHUH 3a]au.
I'n.12.l1uHa OKPYKHOCTH M IJI0IIaAb Kpyra. (124)
4 1.IIpaBunbHbIE
MHOTOYT'OJIbHUKH. PacrioznaBaTh MHOTOYrOJIBHUKH, (OPMYJIHPOBATH OII-
4 2. JIniHa ~ OKPYXXHOCTH W | peleJIeHHE U IPUBOIUTH IPUMEPBI MHOTOYTOJIbHUKOB.
Ionaib Kpyra. @opMyIMpOBaTh U J0KA3bIBATH TEOPEMY O CyMME YIJIOB
3 Pemenue 3amau. BBIITYKJIOTO MHOTOYTOJIbHUKA.
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Kontponbras pabota Ne3.

HccnenoBath CBOWCTBA MHOTOYTOJIBHUKOB C MOMOIIBIO
KOMIIBIOTEPHBIX IPOTrPaMM.

DopMyIupoBaTh U JOKa3bIBaThb TEOPEMBI O BIIMCAHHOU U
OIMCAaHHOW OKPYKHOCTAX MHOI'OYTOJIbHUKA.

OOBACHATh MOHATHUSA JUIMHBI OKPYXHOCTH M IUIOLIAAU
Kpyra; BBIBOJUTH (OPMYIBI Ui BBIYUCICHUS JUTHHBI
OKPY>KHOCTH Y JUIMHBI AyT'H, IUIOMAAW Kpyra U IUIoLiaan
KpYTrOBOI'O CEKTOpa.

Pemarp 3amaunm Ha [JOKa3aTeNbCTBO M BBIYUCIICHHS.
MopenupoBaTh yCIIOBHE 3aJa4yd C IIOMOILBI 4YepTeika
WJIM PUCYHKA, IPOBOJUTH JOIOJHUTENBHBIE IOCTPOCHUS B
xone  pemeHusa.  MHTepnperupoBaTh  IOJIY4EHHBIH
pE3yJIbTAT U COIOCTABIIATD €0 C YCIOBUEM 3aJauH.
HccnenoBaTh cBOMCTBAa KOH(UTYpAIHid, CBA3aHHBIX C OK-
PYKHOCTBIO, C TOMOULIBIO KOMIIBIOTEPHBIX IIPOTPAMM.
Pemate 3amaum Ha IOCTPOEHHME, JOKA3aTEIbCTBO U BbI-
YHCJICHUS.

I'n.13. iBukenusn. (84)

1.ITonsarue nBMXeHUS.

2.IlapannenbHbll MEpEeHOC U
MIOBOPOT.

Pemenue 3agay.

KonTponbHas padora No4.

OOBACHAT M WUIIOCTPUPOBATh IOHSATHS PaBEHCTBA
¢uryp, monobusi. CTpouTh paBHBIE W CHUMMETPHYHBIC
(Gurypsl, BBIIOJIHATH MapauIeIbHbIN IEPEHOC U TTOBOPOT.
HccnenoBath CBOMCTBA JBMKEHHUH C ITOMOIIBID KOMIIb-
IOTEPHBIX IPOTPaMM.

BbINOMHATE MPOEKTHI 110 TEMaM I'€OMETPUUYECKUX MPeod-
pa30BaHUi Ha IUIOCKOCTH.

I'n.14. HauyanbHble cBeJleHUs U3 cTepeoMeTpuu. (84)

SN

1.MHOrorpaHHHUKH.

2.Tena u MOBEPXHOCTHU
BpallleHUs.

OOBACHATH, YTO TAKOE MHOTOTPAaHHUK, €ro rpaHu, péopa,
BEPIIMHBI, IMAarOHAIH, KAaKOW MHOTOIPaHHUK Ha3bIBAETCS
BBIMTYKJIBIM, TIPU3Ma, BBICOTA MPU3MBI, Tapajlieienunes,
nupamMua, HUIMHAP, KOHYC, cdepa, map.

OOBACHATH, YTO Takoe 00BEM MHOTOTPAHHMKA, TLJIOMIAh
MMOBEPXHOCTH MHOT'OTPaHHUKA.

HccnenoBaTh CBOMCTBA MHOTOIPAHHUKOB.

Haxonuts 00BEM u IJI011a]Ib MOBEPXHOCTHU
MHOTOTPaHHUKA.

YMeTb CTPOUTH U pacliO3HaBaTh MHOTOTPAHHUKH.

YMeTh JIOTUYECKU MBICIHUTh, OTCTaMBaTh CBOI TOUYKY
3peHusi W BBICIYIIMBaTh MHEHHE JAPYrux, padboTaTh B
KOMaHJI€.

00 akcuomax nJaHuMeTpuu. (24)

BocnpousBoauts GOpMyITUPOBKU OMPEIEICHUH, aKCHOM,
TEOpEM; KOHCTPYHUPOBATH HECIIOXKHBIE OIPEIEICHUS
camocTosITeNbHO. BocnpousBoauts (HOpMyIHpPOBKH U
JI0Ka3aTeIbCTBA ~ W3YYEHHBIX  TEOPEM,  IIPOBOJIUTH
HECJIOKHBIE JJOKA3aTeIbCTBA CAMOCTOSTEIBHO, CChIIATHCS
B XoJe OOOCHOBaHMII Ha ONpeJeNeHHs, TEOPEMBI,
AKCHOMBI.

[ToBTOpenue. Pemenue 3anay.

3HaTh MaTepuall, U3y4eHHBIH B Kypce MaTeMaTuku 3a 7-9
KJIACCBI.
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Bragets o0muMu npueMaMu penieHus 3aaad.
YMeTh NPUMEHSTH IOTyYeHHBIC 3HAHUS Ha MPAKTUKE.

YMeTh JIOTMYECKH MBICINTh, OTCTauBaThb CBOK TOYKY
3peHHsT M BBICIYIIMBaTh MHEHHUE JAPYI'HX, paboTaTth B

KOMaHJIE.
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VIl. ONUCAHUE MATEPHAJIbBHO-TEXHUYECKOI'O OBECHEYEHUSI
OBPA3OBATEJIbBHOU JEATEJBHOCTHU

JlupakTuueckoe 1 MeToANYECKOE o0ecreyeHne

JlunakTu4deckoe odecredyeHue

MeToauueckoe odecreyeHne

Koxos B.M. MaremaTtuueckuid TpeHaxkep S5 K
M. Muemosuma, 2018
B.JI.  Maremaruka 5
dopmare M.

Anexkcanaposa KIJIL.

KonTponpHble pPabOTEl B HOBOM
Wurennexr-uentp, 2017
Koxos B.M. Marematuueckuii TpeHaxkep 6 Kii
M. Muemo3uma, 2017
[TonoB M.A. KoHTpOJIbHBIE U CAMOCTOSITEIbHbIC
pabotel mo matematuke 6k M. M3 «Dk3amen»,
2017
PsszanoBckuit A.P. 'eomerpus 7xi1 KoHtposbHble
u3MepuTenbHble Matepuansl M. M3n «Ox3ameny,
2016
I'yceBa JI.H. TecroBble maTepuasibl I OLEHKH
KauecTBa oOydeHusa. Anrebpa 7xn1 M «HTEmIeKT-
LHEeHTp», 2013
I'mazkoB FO.A. Anrebpa 7 kn KoHTponbHbIe
u3MmepurenbHble Matepuansl M. M3n «Ok3ameny,
2014
I'nazkoB 10.A. CamocTrosiTenbHble U KOHTPOJIbHBIE
paboTtsel 1o anredpe 7 k1. M. U3a «Ox3amen», 2015
I'mazkoB IO.A. Anre6pa 8 ki Tematuyeckue
TECTOBBIE 3a/IaHMsI K UTOrOBOM aTTectanuu M. U3n.
«Dx3ameny, 2012
Koxos B.W. lnnaktuueckue marepuaisl. 8 ki1 M.
[Ipocsemenne, 2014
3BaBuH JIL.U. Jlupakthueckue Marepuaibl IO
anredpe 9 ki1 M. U3n «Jx3amen»,2014
YecuokoB A.C., HemkoB K.U. JImmakTtudaeckue
MaTepuaibl MO MaTemMaTuke i 5 kmacca. — M.:
[Ipocsemenne, 2014
YecnokoB A.C., HemkoB K.U. Jlugaktuueckue
MaTepuanbl 0 maTemaTuke Ui 6 knacca. — M.:
[Ipocsemenne, 2014

[IpumepHass mporpaMmMa OCHOBHOTO OOIIETo
00paszoBaHUs o MaTeMaTHKe (CoopHHK
HOPMAaTUBHBIX  JOKYMEHTOB. = Marematuka /
[Tporpamma MO/ITOTOBJICHA UHCTUTYTOM
CTpaTeruyecKnX UCCIeIOBaHUM B 00pa3oBaHUU
PAO. Hayunsie pyKOBOAMTEIHN YJIeH-
koppecnonsieiT PAO A. M. KonpakoB, akaneMuk
PAO JI. II. Ke3una, CocraBuTeib E. C.
CaBuHOB.);

PabGoune mporpaMMbl 1o Maremaruke 5-6
Kiaccel.  2-e¢ u3a., Mocksa, «BAKO», 2014 rox.
Cocrasutenu: H.B.Ilanuna, FO.A.CenaBkuna.

Pabouue nporpammel. ['eomerpus 7-11 knaccsl.
YMK JL.C.Atanacsna u  gpyrux. Mocksa
[IpocBenieHune» 2020 TO/I. CocraBurenu:
JI.C.Atanacsun, B.®. byry3oB u ap.

[Iporpammbl  00pa30BaTENbHBIX  YUPEKIACHUIN
AJIT'EBPA 7-9 KJIACCBI. CocraBurelnb:
Bbypmuctposa T.A. Mocksa «IIpocsemenue» 2020
r.

VYuebnuk: JI.C.Aranacsu u np., ['eomerpust 7-9
K., MockBa «IIpocsemenue» 2018 r.

Y4eOHuk «Maremaruka». 5 Kiacc. YUeOHHK
IUTsl 00111€00pa30BaTENIbHBIX YUpPEXKICHUNH. ABTOPHI:
H.A. Buneukun, B.1M.2Koxos, A.C.Uecnoxos, C.H1.
[MBapudypa. — M.: «Muemosunay, 2020 r.

Y4eOHuk «Maremaruka». 6 Kiacc. YUeOHHK
JUIs 0011e00pa30BaTeNbHbIX YUPEKACHUN. ABTOPHI:
H.A. Buneukun, B.M.Koxos, A.C.Uecnokos, C.H.
[Bapudypa. 28-e uza. — M.: «MHuemozuHay, 2014
T.

Anrebpa: yueOHMK Juis 7 KiI. 001ieoOpa3oBar.
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MarepuajibHO-TeXHHYECKOe o0ecriedyeHue, NCnoJib3yeMoe Npu 00y4eHu MaTeMaTuKe

HaunmeHnoBaHue 00BEKTOB U CPENICTBA MAaTEPUATBHO-TEXHUUECKOTO KomuuectBo

obecrieueHus

MynbTUMEANIHBIA KOMIIBIOTED 1

MynbTMEAATIPOEKTOP 1

DKpaH (Ha MTAaTUBE WU HAaBECHOMN)

KommiiekT uepTe&XHbIX HHCTPYMEHTOB, KOMIUIEKTHI 1

IUIAHUMETPHUECKUX U CTEPEOMETPUIECKUX TeI

(ZEeMOHCTpAIIMOHHBIX U Pa3aTOYHbIX )

Cronpl yueHHUYECKUE 5

Crynbs yueHu4eckue 10

Cron 1t yuurens 1

NupopManinoHHO-KOMMYHHUKAIMOHHBIE CPEACTBA

Buneoduiabmbl JJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE Pecypcbl UuTepHera
pecypenl
Buneodunsm "I'eomerpust MynbTuMeauitHbIe 00yYaroIue http://school-collection.edu.ru/
OBriuaa” MPOTPaMMBbI U 3JIEKTPOHHBIE http://www.bymath.net/
Buneodunsm "OT Apxumena 10 y4eOHbIC U3IAHUS [T0 OCHOBHBIM http://www.mathematics.ru/
Hammx JHei" pasjenam Kypca MaTeMaTuK{ http://www.mathtest.ru/
Buneoduinsm "DTIOIBI O PYCCKUX http://www.ege.edu.ru/

y4eHbIX"

http://uztest.ru/
http://schoolmathematics.ru/

http://shpargalkaege.ru/
http://college.ru/matematika/
http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic
http://mathege.ru/or/ege/Main/
http://mathgia.ru/or/gial2/Main/
http://www.math-on-line.com/
http://mathkang.ru/
http://www.zaba.ru/

http://festival.1september.ru/articles/subjects/1

http://www.edcommunity.ru/
http://www.problems.ru/
http://www.pm298.ru/
http://www.math.ru/
http://www.allmath.ru/
http://Math-Net.ru/
http://www.uchportal.ru/
http://www.mccme.ru/
http://www.exponenta.ru/

http://fipi.ru/
http://alexlarin.net/

http://lesavchen.
http://pedsovet.org/
http://www.mathedu.ru/

http://pcmath.ru/?parent=1&page=1

MarepuanbHO-TeXHHUYECKOe o0ecrieyeHue:

1. TemaTrdeckue Mpe3eHTAUH
2. Komrmakt-auck

HNHuTepHeT- pecypcebl:
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http://school-collection.edu.ru/
http://www.bymath.net/
http://www.mathematics.ru/
http://www.mathtest.ru/
http://www.ege.edu.ru/
http://uztest.ru/
http://schoolmathematics.ru/
http://shpargalkaege.ru/
http://college.ru/matematika/
http://ege.yandex.ru/mathematic
http://ege.yandex.ru/mathematic
http://mathege.ru/or/ege/Main/
http://mathgia.ru/or/gia12/Main/
http://www.math-on-line.com/
http://mathkang.ru/
http://www.zaba.ru/
http://festival.1september.ru/articles/subjects/1
http://www.edcommunity.ru/
http://www.problems.ru/
http://www.pm298.ru/
http://www.math.ru/
http://www.allmath.ru/
http://math-net.ru/
http://www.uchportal.ru/
http://www.mccme.ru/
http://www.exponenta.ru/
http://fipi.ru/
http://alexlarin.net/
http://lesavchen/
http://pedsovet.org/
http://www.mathedu.ru/
http://pcmath.ru/?parent=1&page=1

http://www.prosv.ru- caiT uzgarensctBa  «lIpocBemienue» — (pyOpuka
«Marematuka)

http:/www.mnemozina.ru- caiT wu3mareabcTBa MHEMO3WHA (pyopuka
«MaremaTHka)
http:/www.drofa.ru- caiit usnatenscrsa JIpoda (pyopuka «MartemaTuka)

http://www.profile-edu.ru- PexoMeHnanunyu aHaau3 pe3ylbTaToOB 3KCIEPUMEHTA MO MPOGUIBLHOM
mikosie. Pa3paboTKU 3JEKTUBHBIX KYPCOB Ul MPOQHIBHOW MOArOTOBKHM ydainuxcs. [IpuMepsl yueOHO-
METOJIMYECKUX KOMIUICKTOB ISl OpraHW3allMd MPOQUIBHON MOATOTOBKH YYaIUXCS B paMKax
BapUATHBHOI'O KOMITOHEHTA

http://www.center.fio.ru/som- METOANYECKHE PEKOMEH TaI[|H YUUTETIO-TIPEIMETHUKY
(IpeacTaBiieHbl BCE MIKOJIBHBIE MPEAMETHI). MaTepHalbl Il CaMOCTOSATENbHOM pa3paboTku MpodUIEHBIX
po0 ¥ aKTHBU3AIMK MpoIiecca 00yYEeHHsI B CTapIIEH IIKOJIE.

http://www.edu.ru-IleHTpaibHblii 00pa30BaTEIbHBINA MOPTAN, COACPKUT HOPMATHUBHBIC TOKYMCHTBI
MunucTepCTBa, CTAHAAPTHI, HHPOPMALIUIO O TPOBEICHUH YKCIIEPUMEHTA.

http://www.ed.qov.ru- Ha caiite npejicTaBicHa HOpMaTHBHAs 0a3a: B XPOHOJOTMYECKOM IMOPSIKE
PAacCIIONIOKEHBI 3aKOHBI, YKa3bl, KOTOPbIE KacaroTCs Kak OOIIMX BOMPOCOB OOpa30BaHMs TaK M PasHBIX
HAIpaBJIeHUH MOJIEPHU3AIIHH.

http://www.apkro.redline.ru-MockoBckas axkaaeMus IOBBIIIEHHS KBaaupukanuu. Kadeaps
IPEJICTABIISIOT Pl Pa3paboTOK y4eOHO-METOANIECKUX KOMIUIEKTOB ISt TIPOMUIILHOM [IKOJIHL.

http://www.ege.edu.ru— cepBep HHGOPMALIMOHHOW  MOMIEPXKKH  EauHOro
rOCY/IapCTBEHHOIO SK3aMeHa.

http://www.internet-scool.ru- caiit MHTepHer— mkonbl u3garenbcTBa I[lpocBerieHue. YdeOHbIi
IUIaH pa3paboTaH Ha OCHOBE (eAepanbHOro 0azucHOro y4eOHOro IJlaHa A 00IIeoOpa3oBaTENbHBIX
yupexaenuit PO u npencrasiser ob0nacth 3HaHui «Marematuka». Ha caiite npencraBinensl MHTepHET-
YPOKH 110 airedpe u HavajaaM aHaiu3a U TEOMETPUH, U BKIIOYAIOT MOAr0oTOBKY caaun OI'D.

VIII. INTAHUPYEMBIE PE3YJIbTATHI U3YUEHUA MATEMATUKU

BbinyckHUK Hay4yuTcss B 5-6 Kjaccax (/s HMCHOJIb30BAHUSI B NOBCEAHEBHOW JKU3HU U
o0ecreyeHUus1 BO3MOKHOCTH YCIIEIHOT0 MPOA0JIKeHNsi 00pa3oBaHus HA 0a30BOM YPOBHeE)

e OmepupoBaTh Ha ©0a30BOM YypOBHE TOHSATHUSMHU: MHOXECTBO, DJJIEMEHT MHOXECTBA,
MOJAMHO>KECTBO, TPUHAICKHOCTH;

® 3aJ]aBaTh MHOKECTBA MEPEYUCICHUEM UX DJIEMEHTOB;

® HaxOJHWTh MepecedcHue, O0bEAMHEHUE, TIOJIMHOXKECTBO B IPOCTEHIITUX CUTYAIIUSIX
B noBceaqHeBHOM KM3HN U NIPU U3YYEeHUM APYTUX MPeIMeTOB:

® pacrmo3HaBaTh JJOTMUECKH HEKOPPEKTHBIC BHICKA3bIBAHUS
Yucaa

e OmepupoBath Ha 0a30BOM YypOBHE TOHATHSMM: HATypajJbHOE YHCIO, LEJI0e YHUCIIO,
OOBIKHOBEHHasl P00k, 1ecATUYHAs Jpo0b, CMEIIAHHOE YHCIIO0, PAllHOHAIBHOE YHCIIO;

® NCIIOIB30BAaTh CBOMCTBA 4YMCENI M NpaBWwiIa JEHCTBUA C palMOHAIBHBIMM YHUCIaMHU IpU
BBIIIOJIHEHUH BBIYMCIICHU;

® JCIOJb30BaTh NPU3HAKHU ACTUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHNH BBIYMCIEHUIN U PELIEHUH
HECJIOKHBIX 3a7a4;

® BBINOJIHATH OKPYIJICHUE PAllMOHAIBHBIX YHCEII B COOTBETCTBUU C IIPABUIIAMU;

® CpaBHUBATh PALIMOHAJIBHBIC YUCIA.
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTUX NIPeIMETOB:

® OLCHUBATH PE3YJbTAThl BBIYUCICHUHN IPH PEIICHUH MPAKTUYECKUX 3a/a4;

® BBIIOJIHATH CPABHEHUE YHCEIT B PEAIBHBIX CUTYalMSIX;
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® COCTaBJISATh YMCJIOBBIE BBIPAXEHHUS IPU PEIICHUM NPAKTHUYECKHUX 3ajad U 3a1ad U3 APYTHUx
y4eOHBIX IPEAMETOB
CraTncTUKA U TeOpHUs BEPOATHOCTEM

e [lpencraBnATh AaHHBIC B BUE TaOIHII, AUATPAMM,

® uyyTaTh HHPOPMALKIO, IPEACTABIECHHYIO B BUE TAaOIMIIbI, TUArPAMMBIL,.
TexcToBbBIE 3a0a4H

e PemaTh HECJIOKHBIE CIO)KETHBIE 33/1a4H Pa3HbIX TUIIOB Ha BCE apu(METHUECKUE CHCTBUSA;

® CTPOUTH MOJENb YCIOBHUSA 3a7aud (B BHUAE TAaONHUIBI, CXEMBbI, PHUCYHKA), B KOTOPOW HaHBI
3HAUEHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C LIENIbIO [IOMCKA PELLIEHUS 3a]aul;

® OCYUIECTBIATH CIIOCOO IMOMCKA PELICHUs 33[]a4l, B KOTOPOM PACCYKAECHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO WM OT TPeOOBAHUSA K YCIOBUIO;

® COCTaBJIATH IUIAH PELEHUS 3a7auu;

® BBIIEIATH Tallbl PEIICHUS 33Ja4H;

® UHTEPIPETUPOBATh BBIUMCIUTEIbHBIC PE3YJIBTAThl B 33[1a4€, HCCIEI0BATh MTOJIyYEHHOE PELICHHUE
3aJa4H;

® 3HATH Pa3IM4YHe CKOPOCTEH 0OBEKTa B CTOAYEH BOJIE, IPOTUB TCUCHHS U TI0 TCUCHHUIO PEKH;

e pelaTh 337a4d Ha HaXOXKIAEHHME YacTH YKCJIa M YUCIIa [0 €T0 YacTH;

e pemaTh 3a7add Pa3HBIX TUMOB (HAa pabOTy, HA MOKYIKH, HA JBIKEHHE), CBS3BIBAIOIIUX TPH
BEJIMYMHBI, BBIACIATH 3TU BETUUYUHBI U OTHOLICHUS] MEXAY HUMU;

® HaXOAWTbH MPOLEHT OT YMCJIA, YUCJIO IO MPOLEHTY OT HETr0, HAXOIUTh MPOLICHTHOE OTHOLIEHUE
JBYX YHUCEJI, HAXOIUTH NPOLCHTHOE CHUYKEHUE WU IPOLEHTHOE IIOBBIICHUE BEJIMYNHBI;

® pEIIaTh HECIIOKHBIE JJOTUYECKHE 3a4a49d METOJOM PACCyKICHHM.
B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEJIMETOB:

® BBIIBUraTh TUIOTE3bl O BO3MOJKHBIX NPEJEJIbHBIX 3HAYEHMSIX HCKOMBIX BEJIMYMH B 3ajaye
(lenatb NPUKUAKY)
Harnsinnasi reomerpust
I'eomeTpnueckne purypsi

e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUAMU: (DUTYpa, TOUKA, OTPE3OK, MpsMast, JIyd, JIOMaHas,
yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJbHUK, MPSAMOYIOJBHUK U KBaJpaT, OKPYKHOCTb U
KpYT, TPSMOYTOJIbHBINA Mapajuienenunesn, KyO, map. M3oOpaxkaTh u3ydaemble (GUTYpBI OT PYKH H C
IIOMOUIBIO JIMHEUKH U LUPKYJIS.

B noBceaHeBHON KU3HM M NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

® pelIaTh NPaKTUYECKUE 3a/1a4M C TPUMEHEHUEM MTPOCTEUIIINX CBOUCTB QUTYP.
HN3mepenns n BbIYUCICHAS

® BBINOJHATH U3MEPEHHE JJIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C MOMOUIbIO MHCTPYMEHTOB JUIS
WU3MEPEHUM JUIUH U YIJIOB;

® BBIUUCIIITH ILIOMAAN NPSMOYTOJIbHUKOB.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

® BBHIUUCIIATH PACCTOSHUS HA MECTHOCTH B CTaHJAPTHBIX CUTYAIUX, IJIOLIAIU MIPSIMOYTOJIbHUKOB;

® BBINOJIHATH MPOCTEHIINE MOCTPOSHUS U U3MEPEHUs Ha MECTHOCTH, HEOOXOIUMBIE B pPeallbHOM
KU3HU
HcrTopus MmaTteMaTuKu

® OINUCHIBaTh OTJEJIbHBIC BBIAAIOIINECS PE3YJIBTAThI, MOJIYYEHHBIE B XO/I€ Pa3BUTHS MaTEMATHUKU
KaK HayKU;

e 3HaTh NpPUMEPhl MATEMaTHUYECKUX OTKPBITUH W HMX aBTOPOB, B CBSI3U C OTEUYECTBEHHON W
BCEMHUPHOH UCTOPHUEN
BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Ki1accax (1Jis1 od0ecrnedeHusi BO3MOKHOCTH
YCIIELIHOI'0 MPOAOJIKEHUsI 00pa30BaHUA HA 0230BOM M YIIy0JEHHOM YPOBHSIX)
DJieMeHThI TeOPHMU MHOKECTB 1 MATEMAaTHYeCKOl JTOTMKH

L4 OnepupoeaMb NOHAMUAMU.  MHOMNCECMEO, xapakmepucmuKku  MHOoJcecmea, S1eMeHrm
MHOJICecmea, nycmoe, KOHevHoe u beckoneunoe MHOIHCECNEBO, noOMHoofcecmeo, npuuadﬂeofcnocmb,

L4 Ol’lpe()ejl}lWZb l’lpuHClaflel)fCHOCWZb ajlemenma  MHOoaIHcecme), 0OveOuHenuo u nepecevyeHuro
MHOIHCECMEB,
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3a0a8amov MHOHCECBO C NOMOWBIO NEPEUUCTIeHUs DIIEMEHMO8, CLOBECHO20 ONUCAHUS
B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHUH JPYTHX NMPEAMETOB:

®  pPACNO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIBANHUSL

® CMpoumv YenouKu yMo3aKaroyeHull Ha OCHO8e UCNONIb308ANUS NPABUTL TOSUKU
Yucna

e  Onepuposamsb NOHAMUAMU. HAMYPAILHOE YUCTO, MHOMICECMBO HAMYPAIbHLIX YUCE], Yenoe
YUCNIO, MHOJCECMBO YeablX uucel, O0ObIKHOBeHHAs Opobb, OecamuuHas Opobb, CMewaHHoe HYUCTO,
PAYUOHATILHOE — YUCTO,  MHONCECMBO  DAYUOHANbHLIX — YUCEeN, 2eOMEeMpPUYecKdas  UHMepnpemayus
HaMypanbHbIX, YeblX, PAYUOHANbHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCIA,

®  GLINOAHAMb BbLIYUCTCHUS, 6 MOM HYUCIe C UCHOIb308AHUEM NPUEMOE PAYUOHATLHBIX
8bIYUCTIEHULL, 0DOCHOBLIBAMb AICOPUMMBL BLINOJIHEHUS. OeUCMBULL

® ucnonv3o8amv NPUsHAKu oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npoussedeHus
yucen npu GbINOJIHEHUU BLIYUCTEHUU U peueHuy 3a0ad, 000CHO8bIBAMb NPUSHAKU OeTUMOCTIU,

®  GLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNOpPAO0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8UOE 0DLIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

o naxooumv HON u HOK uucen u ucnoivs306ams ux npu peueHuu 3a0au.

®  onepupoeamv NOHAMUEM MOOYIb YUCIA, 2e0MEMPULECKdsl UHMePNpemayus MO0y YUCIA.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb NPAGUNLA NPUOTUINCEHHBIX GbIYUCICHUL NPU peueHuy NpaKmuyeckux 3a0aq u
peuieHul 3a0ay opyaux y4eoHvlX npeomemos;

®  BLINOIHAMb CPABHEHUE Pe3VIbMAMo8 GbIYUCIeHUL NPU peuleHUU NPAKmu4eckux 3a0ay, 8 mom
yucne npUOIUINCEHHBIX BbIYUCTEHULL,

®  COCMAsIsmb YUCIOBbIE BLIPAICEHUS U OYEHUBAMb UX 3HAYEHUS. NPU PEUeHUU NPAKMUYeCKUX
3a0ay u 3a0a4 u3 Opy2ux y4eOHvlX NpeomMemos,
YpaBHeHUsI 1 HEPABEHCTBA JTOr0 B COAEPKAHUMN HET

o  Onepuposams NOHAMUAMU. PABEHCMEBO, YUCLOB0€ PABEHCMBO, YPAGHEHUE, KOPEHb YDAGHEHUS,
peuierue ypasHeHusl, YUC1080€ HepPaBeHCmEo
CraTucTHKA M TEOPHsi BEPOSITHOCTEIH

o Onepuposame NOHAMUAMU: CIOJOYAMbLE U KPY208ble QUACPAMMbL, MAOIUYbI OAHHBIX, CPeOHee
apugmemuueckoe,

®  uzsIeKaAmv, UHGOpMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYax, Ha OUACPAMMAX;

® cocmasnsimes madIUYsl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBce1HeBHOM KU3HU M IPH U3YYEHHUH IPYTUX MPeIMETOB:

®  u38leKAMb, UHMEPNPEeMmuposams U npeodpas0evleams UH@OpMayU, NPeoCcmasienHylo 8
mabnuyax u Ha OUazspammax, Ompadcawjylo c8OUCMEad U XAPAKMEPUCUKU DealbHblX Npoyecco8 u
A81eHUll
TekcToBbIe 3a1a4n

e Pewams npocmvie U CLOJNCHbIE 3A0A4U PAHBIX MUNOS, A MAKICEe 3A0aAYU NOBbIUEHHOU
mpyoHoCmu,

®  UCNONL308aMb PpA3Hble KpamKue 3anuci Kak MoOelu MeKCMO8 CHONCHbIX 3a0ay Ol
NOCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  3HamMb U NPUMEHAMb 00a cnocoba Noucka peulenus 3a0ay (om mpebo8aHus K YCiosuio u om
YCN08Usl K mpebo8anuio),

®  MOOenuposamsb paccyiHcoeHus npu NOUCKe peuetus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gvI0eNAMb IMANBL PEUEHUs 3a0aUU U COOEPIHCAHUE KAHCO020 IMAana,

®  UHmMEpNpemuposams BbLIYUCIUMENbHbIE DPEe3VIbMamul 8 3adaye, UCCIe008amb NOJYYEHHOe
pewierue 3a0adu;

®  QHAMUBUPOBATL BCEBO3MOMNCHbBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX 00BbEeKMos8 U
UBMEHeHUe UX XaApaKmepucmuk Hpu COBMECMHOM OBUICEHUU (CKOpPOCMb, 6peMs, paccmosiHue) npu
peutenuy 3a0a4 Ha 08uUdiceHUue 08yX 00bLEKMO8 KaK 8 00OHOM, MAK U 8 NPOMUBONOONCHBIX HANPABIEHUSX;

®  UCCIe008aMb  BCEBOMOICHbIE CUMYAyuu NpuU peuweHuu 3a0ay Ha O08UNCEeHUe No pekKe,
PAccMampusams pasHvle CUCHEeMbl OMcYéma,

®  pewambsp p03H006pa3Hbl€ 3a0auu «Ha yacmuy,
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® pewams U 0DOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEeMamuyeckKylo 0CHO8Y) Ha
HAXoXcOeHue 4acmu Yucia U 4ucia no e2o0 Yacmu Ha 0CHO8e KOHKPEMHO20 CMbLCIA OpoouU;

®  0CO3HABaMb U OOBACHAMb UOCHMUYHOCDb 3A0aY PAZHLIX MUNOB, CEA3LIBAIOWUX MPU BETUUUHBL
(Ha pabomy, Ha NOKYNKU, HA OBUdCEHUE), BbIOENAMb IMU GEIUYUHbL U OMHOULEHUS MeHcOy HUMU,
NPUMEHAMb UX NPU PEUeHUU 3a0ay, KOHCMPYUpPo8ams cOOCMEEHHble 3a0ayU YKA3AHHbIX MUNOS.
B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  guldenamb Npu peuleHuu 3a0ay XapakmepucmuKku paccmampueaemoll 6 3adave CUumyayuu,
OMIUYHBIE OM PedNbHblX (me, Om KOMOPLIX AOCmMpasuposaIiucy), KOHCMpyupo8ams Hoeble CUMyayuu ¢
YUEMoOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, HPU peueHuUu 3a0ay HA KOHYEHMmpayuu, y4umuléams
NIOMHOCMb 8eujecmsda,

® pewamv U KOHCMPYUPOBAMb 3A0a4U HA OCHOB8E DPACCMOMPEHUs DPealbHblX CUmyayul, 8
KOMOPbIX He mpedyemcs MOUYHbIU GbIYUCTUNENbHBIU Pe3YIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCcYemd
Harasinnasi reomerpust
IeomeTpuyeckue GpUrypsbl

o  Onepuposamv noHsmMusMu Queypa, moyKa, OmMpe30K, nNpsamas, Y4, JOMAHas, Yeol,
MHO20V20IbHUK, MPEY2OIbHUK U YEMbIPEXY2ONbHUK, NPAMOY2OIbHUK U KEA0pam, OKPYICHOCHb U Kpye,
NPAMOY20JIbHbLLL napanieienuneo, Kyo, npusma, uap, nupamuod, YuiuHop, KOHYC;

®  u38IEKAMb, UHMEPNPEMUPOBAMb U NpPeodpaA306bleams UHDOPMAYUI0 O 2eoMempuiecKux
@ueypax, npedcmasieHHyI0 Ha YepPmedNcax
o uzobpascame uzyuaemvle ueypvl om pyKu U ¢ HOMOWbIO JTUHEUKU, YUPKYIIS, KOMNbIOMEPHLIX

UHCMPYMEHMO8.

B noBceHeBHOI1 ;KH3HH U NPHU U3YYE€HHH IPYTHX MPEAMETOB:

®  pewams npaxmuieckue 3a0a4u ¢ npUMeHeHueM NPOCMeuuux ceolucme ueyp
N3mepennsi u BbIYHCIEHUS

®  BLINOAHAMb UBMeEpeHUe ONUH, PACCMOAHUL, BEIUYUH Y208, C NOMOUWbBIO UHCIPYMEHMO8 OJis
usMepeHuli OJIUH U Yelos;

®  GLIUUCIAMb  NAOWAOU — NPSAMOYSOJbHUKOS,  KBaopamos,  00béMbl  NPAMOY20JbHbIX
napanienenunedos, Kyoos.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLIUUCTAMb PACCMOAHUL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUsX, NIOWAOU YYACMKOS
NPSAMOY20NbHOU PopMbl, 00BLEMBL KOMHAM,

o 8bINOIHAMb NPOCMeluiUe NOCMPOEHUsI HA MECHHOCU, HeOOX0OUMbLE 8 PEAlbHOU IHCUSHU,

®  OYeHUBAMb PA3MepPbl PeasibHbIX 00BEKMOE OKPYHCAIOUe2o Mupa
HcTopusi MaTeMaTHKHU

o Xapaxkmepuzoeamv 6Kk1A0 6bI0AIOUUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBLX
HAYYHbIX 0Oaacmel

BoinyckHUK HayuyHuTcs B 7-9 Kiaccax (VI HCIOJIb30BAHUS B NOBCEHEBHOM 'KU3HU M 00ecnedeHHs
BO3MOKHOCTH YCIIELIIHOT0 NPO0JIKeHUs1 00pa3oBaHKs HA 02a30BOM YPOBHE)
DJIEeMEHTBI TEOPHH MHOKECTB 1 MATEeMATHYECKOH JIOTHKH

e OrnepupoBaTh Ha 0a30BOM ypOBHE TIIOHSATUSIMU: MHOXKECTBO, JJIEMEHT MHOXECTBA,
IIOJIMHOK€ECTBO, IPUHAJICKHOCTD;

®  33]aBaTb MHOXKECTBA IIEPEUYUCIICHUEM UX DJIEMEHTOB;

® HAXOIUTh NepeceueHune, 00beTMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYAIHSIX;

e omepupoBaTh Ha 0a30BOM ypOBHE TIOHATUSMHU: OIpelIe]IeHHe, aKcuoMma, Teopema,
JI0Ka3aTeNbCTBO;

® I[IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKHEHHS CBOMX BBICKa3bIBAHUU
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTUX NPEIMETOB:

®  HCIIOJIb30BaTh Tpauyeckoe MpeCTaBICHUE MHOMXKECTB ISl OMMCAHUS PEabHBIX MPOLIECCOB U
SBJIEHUH, TIPU PELICHUN 3a]1a4 IPYTUX y4eOHbIX PEAMETOB
Yuciaa
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e OmnepupoBaTb Ha 0a30BOM YypPOBHE TMOHATUSAMH: HATypalbHOE WYHUCIO, LEJI0e YHCIIO,
OOBIKHOBEHHAs IpoOb, AecATHYHAS ApoOb, CMEIIaHHas JpoOb, PallMOHATIBHOE YUCIIO, apu(PMeTHUECKUit
KBaJIpaTHbI KOPEHBD;

®  HCNOJI30BaTh CBOMCTBA YKCEII U MPABUJIA ACHCTBUI NIPU BBIITOJIHEHUH BBIYUCICHUN;

®  HCMOJIb30BaTh IpPHU3HAKU JeauMoctd Ha 2, 5, 3, 9, 10 npu BBINOJIHEHWU BBIYUCICHUNU U

PELICHUH HECIOXKHBIX 3a/1ay;
BBITOJIHATH OKPYIJIEHUE PallMOHAIBHBIX YUCENl B COOTBETCTBUU C ITPaBUIIaMU;
OLICHMBATh 3HAUEHUE KBAJPATHOIO KOPHS U3 MOJIOKUTEIBHOIO LIEIOT0 YHCIA;
pacro3HaBaTh pallMOHaJIbHbIE U UPPALIMOHAIBHBIE YUCIIA;

e  CpaBHHUBATh YHCIIA.

B noBceHeBHOM KU3HM M TIPM M3YYEeHHHU APYTUX NPeJIMETOB:

®  OLICHMBATh PE3YJIbTATHI BBIYUCICHUN MIPU PEIICHUH MPAKTUUECKHUX 3a/1a4;

®  BBIIOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTaBJIATh YMCJIOBBIE BBIPAKEHHUS IPU PELICHUU IPAKTUYECKHUX 3a4ad W 3a/4ad U3 JAPYrux
y4eOHBIX TPEMETOB
ToxnecTBeHHbIE IPe00pPa30BaHUS

e  BrInosHATH HECIOXHBIE Pe0Opa30BaHUs AJIsl BBIUMCIICHUS 3HAUEHUI YMCIIOBBIX BBIPAKEHUM,
COJIepKallIiX CTENEHH C HaTypaJIbHbIM I10Ka3aTeNIeM, CTEIIEHU C LI€JIbIM OTPULIATEIIbHBIM I10Ka3aTeleM;

®  BBINOJHATH HECIOXKHBIE MPEOOPA30BAHUSI IIENIBIX BHIPAKEHUMN: PACKPBIBATH CKOOKHU, IPUBOIUTH
MoI00HBIE cllaraeMeie;

®  HCMONB30BaTh (OPMYNBI COKPAIICHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOILIEHUS BRIYMCIICHUN 3HAYECHUN BBIPAKCHHUI;

®  BBINOJHATH HECJOXKHBIE MpeoOpa3zoBaHUs APOOHO-TMHEHHBIX BBIPAKEHUH M BBIPAXKEHUH C
KBaIPaTHBIMU KOPHSIMHU .

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

® [IOHMMAaTh CMBICII 3aMMCH YKCIIA B CTAHAAPTHOM BH/IE;

e onepupoBaTh Ha 6A30BOM YpOBHE IOHSATUEM «CTaHAAPTHAS 3aIIUCh YNCIa»
YpaBHeHusI U HePaBeHCTBA

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSIMU: PABEHCTBO, YUCIOBOE PAaBEHCTBO, ypaBHEHUE,
KOPEHb YPAaBHEHMUS, PELICHUE YPABHEHM S, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHHE HEPABEHCTBA,;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JMHEHHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPaBEHCTBA, CBOASILINECS K TMHEWHBIM;
pelaTh CUCTEMBI HECIIOKHBIX JIMHEHHBIX YpaBHEHU, HEPABEHCTB;

IIPOBEPSATH, SBJISAETCS JIM JAHHOE YHUCIIO PEIlIEHUEM ypaBHEHUS (HEPaBEHCTBA);
peliaTh KBaJpaTHbIE YpaBHEHHs 10 popMylie KOpHEH KBaIpaTHOTO ypaBHEHUS;

e u300paXkaTh pelIeHHsI HEPABEHCTB U UX CUCTEM Ha YHMCIIOBOM MPsIMOI.

B noBcenHeBHOM KU3HM U NMPH U3YYEHUM IPYTUX PEeAMETOB:

®  COCTaBJIATh W pelIaTh JIMHEWHBbIE YpaBHEHUS IpPHU pEIICHUU 3aJ]lad, BO3HUKAIOIIUX B JAPYTUX
yueOHBIX IpeaMeTax
DOyHKIUH

®  HaxoJuTh 3HaUeHHE (PYHKIUU M0 33JJaHHOMY 3HAUYEHUIO apTyMEHTa;

®  HaxoJuTh 3HAUECHHE apryMEHTa IO 3a/laHHOMY 3HaY€HHUIO (YHKIIMH B HECJIOKHBIX CUTYaIUX;

®  ONpeaeNsiTh MOJOKEHUE TOUKH MO €€ KOOpAMHATAaM, KOOPJAUHATHI TOUKH MO €€ MOJI0KEHHUIO Ha
KOOpPAMHATHOM INIOCKOCTH;

e 10 rpaduky HaXOAUTh OOJIACTH OMpENETICHHs, MHOXECTBO 3HAYeHWH, HYIM (YHKLHH,
MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKM BO3pacTaHHsl U yObIBaHMS, HauOoJsblllee W HauMEHbIIIee
3HaueHus QyHKIUY;

®  CcTpouTh rpaduK JTUHEHHON QYHKIUY;

® [pOBEpATh, SBJSETCS JM JaHHbIM rpa@uk TpapukoM 3agaHHON GYHKIUH (JITMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPONOPIUOHATIBHOCTH);

e omnpenenaTh NpuOIMKEHHBIE 3HAUEHUSI KOOPIMHAT TOUKH IepecedeHus rpagukoB GyHKINT;

e omepupoBaTh Ha 0a30BOM YpOBHE TOHSATHSAMM: IIOCIIEAOBATENbHOCTh, apuMeTHyecKas
IIporpeccusi, reoMeTpuiecKas porpeccusl;
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e pemiath 3aJa4d Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJYYEH HEMOCPEICTBEHHBIM
nocyéToM 6e3 mpuMeHeHus: GopMyIL.
B noBceHeBHOI KM3HM M NIPU U3Y4YEHHH JPYTHX NPEAMETOB:

®  HCMOJB30BaTh TpadUKH peasbHBIX MPOILECCOB M 3aBUCUMOCTEH JJIsl ONpPEeNICHHs] UX CBOMCTB
(HauOonplIME M HAaUMEHbIIME 3HAUEHUs, IPOMEXKYTKHM BO3pacTaHMs U  yObIBaHMs, 00JacTu
MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX 3HAYCHUH H T.IL.);

®  UCNOJIb30BaTh CBOWCTBA JIMHEHHON (GYHKLIMU U ee rpaduK NpU pelIeHuu 3ajad U3 Jpyrux
y4eOHBIX IIPEAMETOB
CTaTHCTHKA U TeOPHUsI BEPOSTHOCTEH MOCTABUTH MOC/I€ TEKCTOBBIX 3a/1a4, KAK C COAep KaHMUMH.

e lmers mnpencTaBIeHHE O CTATUCTHUECKUX XAPAKTEPUCTHKAX, BEPOATHOCTH CIy4alHOIo
COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemarh NpOCTEHIIME KOMOWHATOPHBIE 3aJa4d METOAOM TPSMOTO W OPraHU30BAaHHOTO
nepedopa;

®  NPEICTaBIATH JaHHbIE B BUJE TaOJMLl, AUarpamMm, rpaduKoB;

e  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIIbl, AUArpaMMBbl, rpaduka;

®  OMpeneNniaTh OCHOBHbBIC CTATUCTUYECKHUE XapAKTEPUCTUKU YHUCIIOBBIX HAOOPOB;

®  OLIGHUBATh BEPOATHOCTH COOBITHSA B IPOCTEHIINX CIYYasiX;

®  UMETb IPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.
B noBceHeBHOI :KM3HU M MPHU U3YYEeHHUH APYTHX MPeEIMETOB:

®  OLIEHMBATh KOJIMYECTBO BOZMOXKHBIX BAPUAHTOB METO/IOM Iepebopa;

®  UMETb IPEJCTABICHUE O POJIM IPAKTUUYECKU JOCTOBEPHBIX M MATOBEPOSTHBIX COOBITHIA;

® CpaBHUBAaTb OCHOBHBIE CTATHUCTUYECKUE XAPAKTEPUCTHKH, IMOIYYEHHBIE B IPOLIECCE PELICHUS
NPUKJIAJHON 3a]]auu, U3Y4YEeHUS PEAIbHOTO SBJICHUS;

®  OILICHUBATh BEPOSATHOCTh PEATLHBIX COOBITUI U SIBICHHUI B HECIIOKHBIX CUTYAIHSIX
TexcToBbIE 3a7a4N

e Pemath HeClI0XKHbIE CIOKETHBIE 33JJaud Pa3HbIX TUIIOB Ha BCe apu(mMeTHuecKue 1eHCTBYS;

®  CTPOUTh MOJIENb YCIIOBUS 3a1aud (B BUJIE TaOJIMILbI, CXEMBbl, PUCYHKAa WJIM YpaBHEHUS), B
KOTOPOM JJaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMUMH, C LIEJIBIO [TIOMCKA PELICHMS 3a/1a4H;

®  OCYLIECTBIIAITh CIOCOO IOMCKAa pEIleHUs 3aJadd, B KOTOPOM pacCyXIEHHE CTPOMTCA OT
yCIOBHS K TPEOOBAaHUIO MM OT TpeOOBaHUS K YCIOBUIO;

®  COCTAaBJIATH IUIaH PEIICHUS 33]1a4H;

®  BBIJICNATH ITAIBI PEUICHUS 3aa4H;

®  UHTEpHPETUPOBATh BBIYMCIUTENbHBIE pPE3yJIbTaThl B 3aJaye, HCCIEI0BaTh IOJIyYEHHOE
pelIeHre 3aauu;

®  3HaTh pa3jIMyHMe CKOpoCcTel 00beKTa B CTOsIUEH BOJE, MPOTUB TEUEHUS U IO TEUCHHUIO PEKU;

e  pemiarh 33Ja4M Ha HAXO0XJIEHUE YaCTH YHCiIa U YUCIIa IO €ro 4acTu;

e  pemiarh 3aJa4d Pa3HbIX TUIOB (Ha paboOTy, HAa MOKYNKH, Ha JIBUKEHHUE), CBA3BIBAIOLIUX TPH
BEJIMYMHBI, BBIICISTH 3TH BEJIMYMHBI M OTHOIICHHUS MEX Ty HUMH;

®  HAaXOJAUTh MPOLEHT OT YHUCJA, YUCIO MO MPOLEHTY OT HEero, HaXOJUTh MPOLIEHTHOE CHUKEHUE
WJIN TIPOLIEHTHOE TMOBBIILIEHUE BEJINYHHBI,

®  pellaTh HECJIOKHbIE JIOTHYECKHUE 3a7jaul METOJIOM PacCykICHUH.
B noBceaHeBHOIi ;KM3HU M MPU U3YYeHUH JPYTUX MPeAMETOB:

®  BBIJIBUTATh TUIMOTE3bl O BO3MOMKHBIX IPEAEIbHBIX 3HAUYEHUSIX HCKOMBIX B 3ajade BEIUYHH
(lenatb MPUKUAKY)
I'eomerpuueckue Gpurypsl

e  OmnepupoBaTb Ha 0230BOM ypOBHE MOHATUSAMH F€OMETPHUECKUX HUTyp;

e  U3BJIEKaTh MHPOPMAIMIO O TEOMETPHUUECKUX (PUrypax, MpeicTaBICHHYIO Ha YepTekax B SIBHOM
BU/IE;

® [pPUMEHATHh A PEUIeHUs 3a/Jad TeoMeTpuyeckhe (axThl, €ClIM YCIOBHS HMX MPUMEHEHHS
3aJaHbl B IBHOH opme;

e  pemaTth 33Ja4M Ha HaX0XKJIEHHE TeOMETPUUYECKUX BEJIMYMH MO0 00pa3liaM WM aIrOpUTMaM.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

49



®  HCIMOJB30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp JJIsl PELICHHUs TUIOBBIX 3aJau, BO3HUKAIOIINX
B CUTYyalUsAX [IOBCEAHEBHOM JKU3HU, 3a/1a4 [IPAKTUYECKOTO CONEpKAHU
OTtHoweHns

e  OnepupoBaTb Ha 0230BOM YpOBHE MOHATHSIMHU: PABEHCTBO (UTYp, pPaBHbIE (PUTYpHI, PABEHCTBO
TPEYrOJIbHUKOB, IapAJJICIIBHOCTh IPSAMBIX, NEPIEHAMKYSIPHOCTh IPSAMBIX, YIVIBI MEXAY IPSAMbBIMHU,
NEPIEHAUKYJIAP, HAKIIOHHAS, IIPOCKIU.

B noBcenHeBHOM KM3HHM U NIPH H3YYCHHHU APYTUX NPEIMETOB:

®  JCIOJIb30BaTh OTHOLICHUS MJIA PEUICHUS MPOCTEHINUX 3a4ad, BO3HHUKAIOIIUX B pPEAIBHOU
KU3HU
N3mepenusi 1 BbIYMCICHUA

e  BEINOJHATH U3MEPECHUE UIMH, PACCTOSHUM, BEJIUYUH YIJIOB, C IIOMOIIBIO MHCTPYMEHTOB JUIS
WU3MEPEHUM JUIUH U YIJIOB;

e QpuUMEHATh (OPMYIbl IEpUMETpa, IIomaId U 00bEMA, IO MOBEPXHOCTH OTIEIbHBIX
MHOTOTPaHHMKOB IIPX BBIYUCIICHUAX, KOTJA BCE JaHHBIE UMEIOTCS B YCIIOBHH;

e qnpuMeHiATh Teopemy Iludaropa, 0a30Bble TPUTOHOMETPUYECKHWE COOTHOLICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJIOMIAAEH B MPOCTEUILINX CITydasix.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX NPEIMETOB:

®  BBIUUCIATH PACCTOSAHMSA HAa MECTHOCTU B CTaHAAPTHBIX CUTyalUsAX, IUIOLIAAHM B IPOCTEUIIHX
ClIydasix, IpUMEHSTH (YOPMYJIBI B IPOCTEHIINX CUTYAIMSIX B TIOBCEIHEBHON KU3HU
I'eomeTpnyeckne NoCcTpoeHus

e M300paxkaTh THUNOBBIE IUIOCKHE (GUTYpPHI M (HUTYPHI B IPOCTPAHCTBE OT PYKHA M C MOMOIIBIO
UHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBIIOJHATH NPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOM KU3HU
I'eomeTrpnyeckne npeodpazoBaHus

e  Crpouts purypy, CHMMETPUIHYIO JTAaHHOH (PUType OTHOCHTEIBHO OCH U TOUKH.

B noBceHeBHOM KU3HU U IIPH U3YYEHHUH APYTUX NPeIMETOB:

®  DPAacHoO3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;

®  DPAacHO3HaBAaTh CUMMETPUYHbIE (PUTYPBHI B OKPYXKAIOILEM MUPE
BekTopbI M KOOPpAUHATHI HA IJIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YypPOBHE MOHATHUSMH BEKTOP, CyMMa BEKTOPOB, IPOHU3BEACHUE
BEKTOpa Ha YKCIIO, KOOPJAUHATHI HA INIOCKOCTH;

e ompenenirb NPUOMMIKEHHO KOOPJAMHATBI TOYKM MO €€ M300paKeHHI0 Ha KOOPIUHATHOM
IIJIOCKOCTH.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

®  JCIOJIb30BaThb BEKTOPBHI MU PEIICHHWS MPOCTEHINUX 3aJa4 Ha OIpPEACIICHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBUKEHUS
Hcropust MaTeMaTHKHU

e  OnuchIBaTh OTJENbHBIE BBIJIAIOLINECS PE3YIbTAThl, IOJyUYEHHBIE B XO/I€ PA3BUTHSI MATEMATUKU
KAaK HayKH;

® 3HATh NIPUMEPHl MATEMATHYECKUX OTKPBITUA M UX aBTOPOB, B CBSA3M C OTCYECTBEHHON U
BCEMHUPHOH UCTOPUEH;

e [IOHMMAaTh POJb MAaTEMATUKU B pa3Butun Poccun
Meroabsl MaTeMaTHKH

e  BpiOuparh MOAXOAAMINI U3yYSHHBIH METO/ JUIsl PEIIEHUH N3YYEHHBIX TUIIOB MaTeMaTHYECKUX
3az1ay;

e [IpuBoaNTH MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH IEHCTBUTEIBHOCTH
Y IPOU3BEJCHUAX UCKYCCTBA.

BpInyCKHUK MOJYyYHT BO3MOKHOCTh HAYYUTHCHA B 7-9 Ki1accax /sl o0ecrie4eHusi BO3MOKHOCTH

YCHELIHOT0 MPOI0JI:KeHHsl 00pa30BaHus HA 62a30BOM M YIJIy0J1éHHOM YPOBHSIX
DJIeMEeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH
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e  Onepuposams NOHAMUAMU:  onpedelieHue,  meopemd,  aKCUOMd,  MHOICECMEO,
XapakxmepucmuKu MHOXCECMEd, dJIeMEeHm MHOMCeCmEd, Nycmoe, KOHeuHoe U OecKOHeYHOe MHOMCEeCmEo,
NOOMHONCECMB0, NPUHAOTIEHCHOCTb, BKIIOYEHUE, PABEHCIBO MHONCECME,

®  U300padcamev MHOMCECMEA U OMHOUEHUE MHONCECE C NOMOWbIO KpY208 Diinepa

® onpeodensimb NPUHAONEIHCHOCL INEMEHMA MHONICECmEY, 00beOUHEeHUI0 U NepeceyeHuro
MHOJICECB,

®  3a00a8amb MHONMCECMBO C NOMOWbIO NEPEUUCTICHUS DIEMEHMO8, CI0BECHO20 ONUCAHU,

®  onepupoéamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCMb BblCKA3bI8AHUS,
OmMpuyanue BblCKA3bIBAHUL, ONnepayuu HAo BbICKA3bIBAHUAMU: U, UIU, He, VCIO6Hble BbICKA3bIBAHUS
(umnauxayuu);

®  CmMpoums 8blCKA3bIGAHUS, OMPUYAHUS BbICKA3LIBAHUIL.

B noBceHeBHO¥ KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  Ccmpoums YenouKu YMO3AKIUEHUL Ha OCHOBE UCNONb308AHUS NPABUL IOCUKU,

®  UCNONBL308AMb MHOJCECMBA, ONEPAYUU C MHONCECMBAMU, UX epaghuneckoe npedcmasienue OJisl
ONUCAHUSL PEaIbHbIX NPOYECCO8 U A8NEeHUU
Yucaa

e  Onepuposamb NOHAMUAMU: MHONCECMBO HAMYPAIbHBIX HUCET, MHONICECMBO UYenblX yucel,
MHOJHCECTNBO  PAYUOHANLHBIX —HUCEN, UPPAYUOHANbHOE YUCIO, KBAOPAMHbIL KOPEeHb, MHONMCECMBO
0eliCmMBUMENbHbIX  HUCET, 2eOMEeMPUYECKAsl UHMEPRpemayusi HAMmypaibHblX, YeablX, PAYUOHANbHBIX,
OelicmeumenbHblX Yuce,

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO2O YUCIA,

®  GLINOAHAMb BLIYUCTCHUS, 6 MOM HYUCIe C UCNOIb308AHUEM NPUEMOS PAYUOHATbHBIX
8bIUUCTECHUU,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCel ¢ 3a0aHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCIA,

npeocmasisims PAyuoOHaIbHOe YUCIO 8 8UOe 0eCAMUYHOU OpoOU

VROPSOOUUBAMb YUCIA, 3ANUCAHHbBLE 8 8UOE 0ObIKHOBEHHOU U 0eCIMU4HOU OpooOu,
Haxooume HO/[ u HOK uucen u ucnoivs308ams ux npu peueHuu 3a0au.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

®  NpUMEHAMb NpPAUd NPUOTUINCEHHBIX GbIYUCIEHUU NpU peuleHuy NpaKmuyeckux 3aoad u
peuieHuu 3a0a4 Opy2ux yueOHvIX npeoMemos;

®  GLINOIHAMb CPAGHEHUE Pe3VIbMAmo8 GbIYUCICHUL NPU PeuleHUU NPAKMU4ecKux 3a0ay, 6 mom
yucie nPUOIUINCEHHBIX GbIYUCTEHULL,

®  COCMAsIAMb U OYEHUBAMDb YUCTIOBbLE BbIPANCEHUS NPU PEUEHUU NPAKMUYeCKUX 3a0ay U 3a0ay
U3 Opyeux y4eomvix npeomMemos,

®  3anucvléams U OKPYIsimb YUCI08bLE 3HAYECHUS. PEANbHbIX GEIUYUH C UCHONIb30BAHUEM PA3HbIX
cucmem usmepenus
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e  Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHbLIM NOKA3amenem, CMeneHu ¢ Yelblm
OmpUuyamenbHbiM NOKA3AMeneM,

®  GLINOAHAMbL NPEoOPA306AHUL YENbIX BbIPANCEHUN: Oelcmeusi ¢ O0OHOUJIeHamu (ClodceHue,
8bIUUMAHUE, YMHOJCEHUE), OCUCMBUsL C MHO2OUCHAMU (CNIOJCEHUEe, BbIYUMAHUE, YMHONCEHUE),

®  GLINOIHAMb PA3NONHCEHUEe MHOLOYLEHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08: BbIHeCeHUe 3d
CKOOKY, 2PYNNUpOBKa, UCNONb3068AHUE POPMYTI COKDAUWEHHO20 YMHONCEHUSL,

®  guI0enamsb K8aopam CyMmbl U pa3HOCMU 0OHOUNEHO8,

®  PACKNAObIBamMb HA MHONCUMENU K8AOPAMHBIUL MPEXUTIEH,

®  GLINOAHAMbL  NPeoOPA308aHUS  BLIPANCEHUL,  COOEPIHCAWUX  CMeneHu ¢ YeablMu
OMPUYAMENbHBIMU NOKA3AMENSAMU, NEePexoOUums Om 3anuUcu 6 uoe CmeneHu C YeibiM OMmpuyamenbHbiM
nokazamesnem K 3anuci 8 uoe opoou;

®  BLINOAHAMbL NPeobpazo6anus OpPOOHO-PAYUOHATILHBIX BbIPANCEHUU: CcOKpaujeHue opobell,
npusedeHue aneedopauyeckux opooeil K ooOwemy 3HAMEHAMEeNto, ClONCEeHUe, YMHONCeHUe, OelleHue
aneebpauveckux opobeitl, 8038edeHue aneedpaudeckol Opoou 8 HAMYPAILHYIO U YELyi0 OMPUYAMETbHYIO
cmenemy;

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPHCAUYUX KEAOPAMHbIE KOPHU,
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® guidenamb K8aOpam CYMMbl UAU PA3ZHOCMU O8YYIEHA 6 BbIPANCEHUAX, COOEPHCAUUX
K6éaopamuwle KOpHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHUL, COOEPACAUUX MOOYTb.

B noBceHeBHO¥ KU3HM U IPH U3YYEHHH APYTUX MPEIMETOB:

®  BLINOAHAMb NPEOOPA308aHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8UOE;

®  GLINOAHAMbL NPeoOPA30BAHUs AN2eOPAUYECKUX BbIPANCEHULl NpU peleHuu 3a0ay Opyeux
VUEOHBIX NPEOMEMO8
YpaBHeHUsI 4 HEPABEHCTBA

o  Onepuposamvb NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb VPAGHEHUs, peuleHue
HepAaseHCcmed, PABHOCUNIbHbIE YPAGHEeHUs, 001ACMb ONpedeleHUs. YPAGHeHUsT (Hepasencmed, CUCmembl
VPaHeHUl UU HEPABEHCME);

® pewamv JUHEUHblEe YPAGHEHUs U YPAGHEHUs, C8OOUMblE K JUHEUHbIM C HOMOWbIO
MOANCOeCMBEHHBIX NPeodPA3068aHULL,

® pewams KeaOpamuvie YPAGHEHUSA U YPAGHEHUs, CB00UMble K KBAOPAMHbIM C NOMOUBIO
MOACOeCMBEHHBIX NPeoObPA308ANUIL,

®  pewams OpOOHO-TUHENHbLE YPABHEHUS,

®  pewamv npocmetiuiue uppayuoHabubie ypasuenus euoa || f (x) =a, \/f (x) = \/g (x);

o pewams ypasnenus uda X" =a;

peuiams YpagHeHUs CROCOOOM PA3N0ACEHUSA HA MHOMCUMENU U 3AMEHbL NEPEMEHHOU,
UCNONIL3068AMb MEMOO UHMEPBAN08 Ollsl peuleHUsl YeavlX U OPpoOHO-PAYUOHATILHBIX HEPABEHCME,
peuiamsb JuHeliHble YPAGHEeHUs U HePABeHCMEd C NapamMempamul;
peuiams HeCl04CHbLe K8AOPAMHble YPAGHEHUS C NAPAMEMPOM;
peuiams HeCl104CHbLe CUCEMbl TUHEUHBIX YPAGHEHULL C NapaMempamu,
peuiams HeCl0NHCHbLE YPAGHEHUS 8 YEIblX YUCTIAX.

B noBceHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

® cocmasname U peuams JUHelHble U KeaOpamHule YPAGHEeHUsl, YPAGHEHUsl, K HUM C800SAUUecs,
cucmembl TUHEUHbIX YPAGHEHULL, HePABEeHCME NPU PeueHUl 3a0ad Opy2ux y4eOHbIX NPeoMemos,

®  GLINONHAMb OYEHKY NpABOON000dUs pe3yibmamos, Noay4aeMvlX NpU peuleHuu IUHelHbIX U
K8AOPAMHBIX YPABHEHUl U CUCmeM JIUHEUHbIX YPAGHEeHUl U HepageHcme Npu peuleHuu 3a0ay opyux
VUeOHbIX NPeOMemos;

®  BbIOUPAMbL COOMBEMCMBYIOUUE YPABHEHUS, HEPABEHCMBA UL UX CUCTNEeMDbl, O COCMABIeHUs.
Mamemamuyeckol Mooeau 3a0aHHOL PealbHOU CUMyayuy uiu NPUKIaoHoOU 3a0adu;

®  yMemb UHMEPNPEeMuUpo8ams NOJIVYEHHbI NPU peuleHuu YpasHeHus, HepaseHcmea Uil
cucmemvl pe3yibmam 6 KOoHmeKcme 3a0aHHOU peaibHOU CUMyayuu Ui NPUKIaoHol 3a0aju
DOyHKIUH

o Onepuposamv NOHAMUAMU. (HYHKYUOHANbHAS 3A6UCUMOCTb, (DYHKYUS, epagux QyHKyuu,
Cnocobbl 3a0aHus QYHKYUU, apeymeHm U 3HadeHue QyHKyuu, obaacmv onpeoeieHus U MHOHICeCmseo
SHauYeHuni QyHKYuu, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (QYHKYUU,
YEMHOCb/HEYEMHOCMb PYHKYUU,

o cmpoumb epaguku TUHEUHOU, K8aOpamuiHou @YHKYUll, 0OpamHol NpPONOPYUOHATbHOCHU,

pyukyuu suoa: y=a+XLb, y=~x, y=3¥x, y=|x;
+

® Ha npumepe K8aOpaAMU4HOU (HYHKYUU, UCNOIb308AMb Npeobpa3osanus epaguxa @GyHKyuu
y=f(x) ons nocmpoenus epagpuxos gynrxyuii y = af (kx+b)+c;

® cocmasenams YpaeHeHUus NPAMOU NO 3A0AHHLIM VCIOBUAM: NpoOXooaujell yepe3 08e MOYKU C
3a0aHHBIMU KOOPOUHAMAMU, NPOX00Auell Yepe3 OAHHYI0 MOYKY U NapaiielbHOu OGHHOU NPAMOU;

® uccredosamuv yHKYuIo no eé epaghuxy;

®  HAXOOUMb MHONMCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCU
K8AOpamuuHoU QyHKyuu,
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® onepupogamv  NOHAMUAMU:  NOCIEO008AMENTbHOCMb,  apu@memuyeckas  Npocpeccus,
2eoMempuieckas npocpeccusi;

®  pewams 3a0ayu HA APUPGMEMULECKYIO U 2EOMEMPUUECKYIO NPOSPECCUIO.

B noBceHeBHO¥ KU3HM U IPH U3YYEHHH APYTUX MPEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEealbHYI0 3A6UCUMOCMb WIU NPOYecc NO UX
XapaxKmepucmuKkam,

®  UCNOIBL308AMb COUCMEA U 2PAPUK KBAOPAMUUHOU QYHKYUU NPU peuleHUuU 3a0ay u3 opyux
VueOHbIX npeoMemos
TexcToBbBIE 3a0a4H

o  Pewamsv npocmvle u CI0JCHbIE 3A0AYU PA3HLIX MUNOS, A MAKdICe 3a0a4u HNOBbIUUEHHOU
mMpyoOHOCmU,

®  UCNONBL308aMb PA3HblEe KpamKue 3anuci Kaxk MOoOenu MeKCmo8 CILOJNCHbIX 3a0ay  Oiis
HOCMPOEHUsL NOUCKOBOLL CXeMbl U PeUleHUsl 3a0ay,

®  paziuuamsv MoOeilb MeKCma U MOOelb peuleHus: 3a0ayl, KOHCMpPYuposams K 0OHOU MOOelu
peutenust HeC0HCHOU 3a0a4u pasHvle MOOeIu MeKCma 3a0ayu,;

®  3HAmMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUsl 3a0ad (om mpebosaHus K yClo8uo u om
VC08uUsi K mpebosanuio);

®  MOO0enUposamv paccyicoeHus npu NOUCKe Peulerusl 3a0ay ¢ NOMOwbIO epagp-cxemol,

®  gbIdenAMb dMANblL peuleHus 3a0a4i U COOepPICAHUe KAHCO020 SIMand;

®  yuemb 6bIO0UPAMb ONMUMATLHBIL MemoO peuleHus 3a0aiyu U 0CO3HABAMb 6blOOP Memood,
paccmampusams pasiudhble Memoobl, HAX00UNMb PA3HbLE PEUEHUs. 3A0a4U, eClU 803MONCHO;

®  QHANUZUPOBAMb 3AMPYOHEHUS. NPU PeUleHUU 3a0ay;

®  GLINOJHAMb PA3IUYHLIE NPeoOPA308aHUS NPEeONONHCEHHOU 3a0auu, KOHCMPYUPOB8AMb HOBblE
3a0a4u u3 OAHHOU, 8 MOM HUcie 0OpamHvle;

®  UHMEPNPemupo8amsb BbIYUCIUMELbHbIE PE3YIbmamsl 8 3a0aye, Ucciedo8ams NoAY4eHHOe
peuienue 3a0a4u,

®  QHANUBUPOBAMb BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS 08YX 00BEKmos u
UBMEHeHUe UX XAPaKmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 68peMsl, pPAcCmosiHue) npu
peutenuu 3a0ay Ha 08UICeHUe 08YX 0OBLEKMO8 KAK 8 00OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABIEHUSIX,

®  UCCIe008amMb  BCEBO3MOJICHbIE CUMYAyuu Npu peuweHuy 3a0ay Ha O8udiceHue no peke,
paccmampusams pasHvle CUCEMbl OMCYEMa,

®  pewams pasHoOOPA3Hble 3A0aUU «HA YACTIUY,

® pewams U 000CHOBLIBAMb CBOE peuleHue 3a0ay (8vloesimb MAMeMamuieckylo 0CHO8Y) Ha
HAX0JICOeHUe YaACMU YUCLA U YUCIA NO €20 YaACMU HA 0CHOBe KOHKPEMHO20 CMbICAd Opoou;

®  0Cco3HaABamb U 0OBACHAMb UOSHMUYHOCb 3A0aY PAZHLIX MUNOE, CEA3bIBAIOWUX MPU BETULUHDL
(Ha pabomy, Ha NOKYNKU, HA OBUdICEHUEe). GblOeNAMb MU BEIUUUHbL U OMHOULEHUS MeHcOy HUMU,
NPUMEHAMb UX NPU PeuleHUl 3a0ay, KOHCMPYUpo8ams cooCmeenHvle 3a0ay YKA3AHHbIX MUN08;

®  @nademsv OCHOBHbIMU MEMOOAMU PeuleHUsl 3a0ay Ha CMECU, CNILABbL, KOHYESHMPAyuu,

® pewams 3a0a4u HA NPOYEHMbl, 8 MOM HYUCILE, CIONCHbIE NPOYEHMbl C 0OOCHOBAHUEM,
UCNONIL3YS pasHble CNOCOObL,

®  pewams n02udecKue 3a0ayu PasHbIMU CHOCOOAMU, 8 MOM YUCTe, C O8YMS OLOKAMU U C MPEeMs.
O10KAMU OAHHBIX C NOMOWbLIO MAOIUY,

®  pewams 3a0ayu NO KOMOUHAMOPUKE U MEOPUU GePOSIMHOCMEN HA OCHO8E UCHONb308AHUSL
U3YUEHHBIX MemOo008 U 000CHOBLIBAMb pelieHUe;

®  peuwiams HeCl0NHCHbIE 3a0ayU N0 MAMEeMamuieckol CMmamucmuKe,

® 06nademb OCHOBHLIMU MEMOOAMU PeueHUss CIOHCeMHbIX  3a0au:  apugmemudeckull,
aneebpauveckuil, nepedoOp 6aApUAHMO8, 2eOMempUYecKUll, pagpuyecKuti, NPUMeHsImMb UX 8 HOBbIX NO
CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.

B noBceHeBHO KU3HM U NIPH U3YYEHHHU JAPYTUX MPEIMETOB:

®  gblOeNAMb NPU peuteHuU 3a0ay Xapakmepucmuky paccmMampusdaemol 6 3aoaie cumyayuu,
OMIUUHbIe OM PEeanbHbIX (Mme, Om KOMOPbIX aOCmpasuposaiuch), KOHCMpPYuposams HOGble CUMYAyUUu C
VUEMOM IMUX XAPAKMEPUCUK, 8 YACMHOCMU, NPU peueHUuu 3a0a4y HA KOHYEeHmpayuu, y4umvleams
NJIOMHOCMb 8euecmed;
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® pewamv U KOHCMPYUPOBAMb 3A0a4U HA OCHOB8E DPACCMOMPEHUs DPealbHblX CUmyayul, 8
KOMOPbIX He mpedyemcs MOUHbIU GbIYUCTUNENbHBIU Pe3YIbmam,

®  pewiams 3a0ayu HA OBUMCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCcYemd
CraTucTHKAa ¥ TeOpusi BEPOSITHOCTEI

e Onepuposamv NOHAMUAMU: CIOAOYAMbLE U KPY208ble OUASPAMMbL, MAOIUYbL OAHHBIX, CPEOHee
apugmemuuecxkoe, MeOuand, HauboIbULee U HaUMeHbulee 3HaA4eHUs: 8bl00PKU, PASMAX 8bIOOPKU, OUCEPCUs.
U cmanoapmuoe OMKIOHeHUe, CAYUAUHAA USMEHYUBOCTND,

®  usenexamv uHopmayuro, NPeoCmasieHHyo 8 madIuyax, Ha Ouazpammax, epagpuxkax;

® cocmasnams mabauYysbl, CMPOUMsb OUACPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

®  Onepupoeamv NOHAMUAMU. QAKMOPUAN HUCIA, NEPEeCMAHOBKU U COYEMAaHUs, MpeyolbHUK
Tackans;

®  NPUMEHAMb NPABUIIO NPOU3BEOEHUs NPU PeUeHUU KOMOUHAMOPHBIX 3a0al,

®  onepupoeamv NOHAMUAMU. CAYUAUHBII ONbIM, CAVYAUHBIU 8100, UCTbIMANUE, INEMEHMAPHOe
cayuatinoe cobvimue (Ucxo0), Kiaccuueckoe onpeoeienue eposimHoOCmu Cyuyaino2o coovimus, onepayuu
HAO CIVYAUHBIMU COOLIMUIMU,

®  npedcmasiamov UHGOPMAYUIO C NOMOWBIO KpYy208 Dinepa;

® pewams 3a0ayu HA BbIYUCIEHUE BEPOAMHOCMU C NOOCHUEemOM KOIUYeCmed BapUaHmos ¢
HOMOUBIO KOMOUHAMOPUKU.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMuUposams U npeobpazosvieams UHGOPMAYUIO, NPeOCMAasieHHYI0 8
mabauyax, Ha ouazpammax, 2pagurax, ompaxdcarowylo Cceoucmea U XapaKmepucmuku pearbHbIX
npoyeccos u s61eHul,

®  onpedenamv CmMaAmMUCmMuyecKue Xapakmepucmuku 6bl00poK Nno mabauyam, Ouazpamma,
epagukram, 8bINOIHAMb CPABHEHUE 8 3ABUCUMOCTIU OM YellU peuleHUsl 3a0ayll;

®  OYeHUBAMb 8EPOSIMHOCTNL PEAlbHbIX COOLIMULL U S8TIEHU.
I'eomeTpuueckue GpUrypsbl

o Onepuposamv NOHAMUAMU 2eOMEeMPULECKUX Puyp,

®  u3BIEKAMb, UHMEPNPEemMuUpo8amsv U npeobpaz0svieams UHGOpMayuio 0 2eoMempuyecKux
@ueypax, npedcmasieHHyI0 Ha Yepmexcax,

®  npumMeHAmb 2eomempuyeckue Gakmoel Ol peuleHus 3a0ay, 8 Mom yucie, Npeonoazarujux
HeCKONbKO WA208 peueHus;

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2e0MeMmpUudecKue YmeepiHcoeHus

® guademv  cmamoapmuou  Klaccuguxayuelr — HIOCKUX — Queyp  (mpeyeoibHuKoe  u
YUemvlpEXY20IbHUKOB).

B noBceaHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  UCNONL308AMb CBOUCMBA 2eOMempUYEcKUX @ueyp O peuleHus 3a0ai NpaKmuyecKo2o
xapakmepa u 3a0a4 U3 CMeHCHbIX OUCYUNTUH
OTtHowmeHns

e Onepuposamb NOHAMUAMU: PABEHCMBO DUYD, pAGHble DUSYyPbl, PABEHCMBO MPEY2OIbHUKOS,
NapaniielbHoOCmsy  NPSAMbIX, NEPReHOUKYIAPHOCIb NPIAMbLX, Velbl MeHcOy HPAMbIMU, NepneHOUK)IAD,
HAKJIOHHAs, NPOoeKyust, nooooue ucyp, no0oobHbvie hucypsl, NOOOOHBIE MPEY2ONbHUKU,

o npumenams meopemy Daneca u meopemy 0 HPONOPYUOHANLHLIX OMPE3KAX NPU peuleHUU
3a0ay;

®  Xapakmepuz08amv 63AUMHOE PACNONONACEHUE NPAMOLU U OKPYHCHOCTIU, 08YX OKPYHCHOCELL.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL306aMb OMHOWEHUS OJIsl peuleHUsl 3a0a4, 803HUKAIOWUX 8 PEeAlbHOU HCUSHU
HN3mepenust u BbIYUCIEHHUS

e  Onepuposame npedcmasienusmu 0 OnuHe, NIOWAOU, 00véme Kak eeruyunamu. Ilpumensams
meopemy Ilugpazopa, hopmynvl niowaou, 06véma npu peweHuu MHO2OWA208bIX 340al, 8 KOMOPbIX He 6ce
OaHHble NPeoCcmasienbl A6HO, d MpeOyom 6bIYUCTIeHUl, Onepuposams 6o.ee WUPOKUM KOAULECMBOM
Gdopmyn Onumsl, niowaou, oo6vEMA, BLIYUCTAMb XAPAKMEPUCTNUKU KOMOUHayull gueyp (OKpysicHocmell u
MHO20Y20IbHUKOB) ~ BbIYUCTAMb  PACCMOAHUSL  MedHcOy uaypamu, NPUMEHAMb MPUSOHOMempUYecKue
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Qopmynel  0na  vluucieHull 8 0onee  CIONCHBIX CAYUAAX, NPOBOOUMb  GbIYUCIEHUS HA OCHOBE
PABHOBENUKOCU U PABHOCOCTNABIIEHHOCIU,

®  1POBOOUMb NPOCMblE BLIYUCTIEHUS HA 00BEMHBIX MENax,

®  gopmyrupoeams 3a0auu Ha 6bIYUCTEHUE OAUH, nIowadeu U 00bEMO8 u pewamv ux. B
COOepPIHCaAnUU eCMb ewé U meopema CUHYCO8 U KOCUHYCO08. JIubo mam yopams . 1ubo 30ecb 006asums

B noBceHeBHOI KU3HM U IPH U3YYEHUHU APYTUX NMPEIMETOB:

®  1POBOOUMD GbIUUCTICHUS HA MECIHOCTU,

®  npuMeHAmb (OPMYIbL NPU BLIYUCTEHUAX 8 CMENCHBIX Y4eOHbIX npeomemax, 8 OKpyocarouell
oelicmseumenbHoOCmu
IeomeTpuyecKkre NOCTPOEHUS

e M306pasicams ceomempuyeckue hucypvl no meKcmo8omy U CUMBOIbHOMY ONUCAHUIO,

®  80000HO ONEPUPOBAMb YePMENCHBIMU UHCTNPYMEHMAMU 8 HECIONHCHBIX CIIYUASX,

®  GLINONHAMb NOCMPOEHUS MPey2OlbHUKO8, HPUMEHAMb OMOelbHble Memoobl NOCMPOEHU
YUupKyiem u JUHetKou u npoeooums npocmeliiue Uccie008anusi YUCia peueHuil;

®  u300padcamv mMunogvle NIOCKUe Guaypvl U 00veMHble mena ¢ NOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMO8.

B noBceHeBHOI KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  BBINONHAMb NpOCMelliue NOCMPOEHUs HA MECIHOCMU, He0OX0OUMbLe 8 PeanlbHOU HCUSHU,

®  OyeHUBAMb paA3MEPbl PeanlbHbIX 00BLEKMO8 OKPYICAIOULe20 MUPA
IIpeoOpa3zoBanusi

o  Onepuposamb NoHAMUEM OBUMNCEHUS U NPeodpa3’08anus noooodus, 61ademv NpUEMamu
nocmpoenus ueyp ¢ UCNOIb308aHUEM OBUNCEHUL U NPeodPaA308aHUll NOOOOUS, NPUMEHAMb NOJYYeHHble
3HAHUS U ONBIM NOCMPOEHULL 8 CMEJICHBIX NPEOMemax U 8 pedsibHblX CUMYAYUX OKPYAHCAIoue2o Mupa,

o cmpoums Queypy, NOOOOHYIO OAHHOU, NOIL308AMbCS CBOUCMBEAMU NOO0OUSL OJisi 0OOCHOBAHUS
ceoticme guzyp;

®  NPpUMEHAMb CBOUCMBA OBUICEHULL 015 NPOBEOEHUS. NPOCMENUUX 000CHOBAHULL CBOUICME Puyp.

B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHSAMb NO00OUe OJisi NOCMPOEHULL U BbIYUCTICHULL
BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU 8EKMOP, CYMMA, PA3ZHOCHb 8eKMOPO8, NPOouUsseoeHue eKmopa Ha
YUCNO, Y20l MedXHCOY BeKMOpaMU, CKAIAPHOe Npou3eedeHue 6eKmopos, KOOPOUHAMbL HA HIOCKOCMU,
KOOpOUHAamul 6eKmopa,

®  GLINONHAMbL OCUCMBUs HAO BeKMOpamu (ClodceHue, Gbluumanue, YMHOMCeHUe HA 4YUCo),
BLIYUCTAMY CKATISIPHOE Npou3eedeHue, Onpeoessims 8 NPOCMEeUWUx CLyYasx y2oa Mexcoy GeKmopamu,
8bLINONIHAMb PA3IONCEHUEe BEKMOpA HA cocmasifawwue, NPUMEeHAMb NOJYYeHHble 3HAHUA 6 u3uke,
NONb308aMbCSL (POPMYNION BLINUCTEHUS PACCMOAHUSL MeHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM,
UCNONIb306aMb YPABHEHUS (uyp OJis peuleHus 3a0ay,

®  NpUMEHAMb 8eKMOPbl U KOOPOUHAMbL OJisl peuleHUs 2e0Mempuieckux 3a0ay Ha GblYucieHue
ONUH, Y2Tl08.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

®  UCNONBL308AMb NOHAMUS BEKMOPOE U KOOPOUHAM O peuteHus 3a0ay no gusuxe, ceocpaguu u
opyeum yueOHbIM npeomemam
Hcropust MaTeMaTHKHU

o Xapaxmepuzosamov 6KIAO BbIOAIOWUXCS MAMEMAMUKO8 8 pPA3GUmue Mamemamuku U UHbIX
Hayuuwlx obracmei,

®  NOHUMAMb PONb Mamemamuky 6 pasgumuu Poccuu
MeTtoabl MAaTEMATHKH

e Ucnonw3ys uzyuenHvie Memoosl, Npo8OOUNb 00KA3AMeNbCMB0, GbINOIHAMb ONPOBEPIHCEHUE;

e  Buibupams uzyueHuvie Memoobl U UX KOMOUHAYUY OJisl peuleHus MamemMamudeckux 3a0ay;

®  UCNONL308AMb MAMeMAamuyeckue 3HaHus 01 ONUCAHUSA 3AKOHOMEPHOCMeU 8 OKpyocaiouell
oeticmeumenbHOCmu U RPOU3Be0eHUsIX UCKYCCMBd,

®  npuMeHAmb npocmeliuiue NPOSPAMMHbIE CPeoCcmea U  IeKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemvl NPU peueHur Mamemamudeckux 3a0ay.
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BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYUYNTHCHA B 7-9 KJaccax AJisl YCNEIHOr0 NPOA0JIKeH s
o0pa3oBaHus HA YIJIyOJIéHHOM YPOBHE
DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

e (CBo0OOmHO oOmepuUpoBaTh MOHATHSIMHU: MHOXKECTBO, XaPAKTEPUCTHKA MHOXKECTBA, DSJIEMEHT
MHOECTBA, IyCTOE, KOHEYHOEC MW OCCKOHEYHOEC MHOXKECTBO, ITOAMHOXKECTBO, MPHUHAIJICKHOCTD,
BKIIIOUEHUE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a]JaHUE MHOXKECTBA,

®  3a7aBaTh MHOXKECTBA Pa3HBIMHU CITIOCOOAMH;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOIO0 CBOMCTBA MHOKECTBA;

e  CBOOOJHO ONEPUPOBATH MOHSATUSMU: BBICKa3bIBAHUE, HCTUHHOCTD U JIOKHOCTh BBICKA3bIBAHMSI,
CJIOKHBIE U TIPOCTHIEC BHICKA3BIBAHUS, OTPUIIAHUE BHICKA3bIBAHUI;, HCTUHHOCTD U JIOKHOCTb YTBEPIKICHUS
Y €ro OTPHUIIAHHMS, OTIepAIlUU HaJl BRICKA3bIBAHUSMHU: U, WIIH, HE. Y CJIOBHBIC BHICKA3bIBAHUS (MMILTUKALINH);

®  CTPOUTH BHICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB allreOphl BEICKA3BIBAHUH.

B noBceHeBHOI KU3HN U IPH U3YyYEHHUU JAPYTUX NPeIMETOB:

®  CTPOMUTH PACCYXICHHUS HAa OCHOBE UCIOJIb30BaHUSI MPABUJI JIOTHUKHU;

®  JCIOJIb30BaTh MHOJXKECTBA, OTEPAIMH C MHOXXECTBAMH, MX Tpaduueckoe MpeACTaBICHHUE IS
OTIMCAHUs PEATbHBIX MPOIECCOB U ABJICHUMN, TP PEIICHUH 33]1a4 IPYTUX YUSOHBIX MPEAMETOB
Yucaa

e (CB0O0OOMHO ONEPUPOBATH MOHATUIMHU: HATYpaTbHOE YHCIIO, MHOKECTBO HATYPAJIbHBIX YHCEIl,
1€JI0€ YMCJIO, MHOXKECTBO IIEJbIX YHCEN, OOBIKHOBEHHAs NpOOb, JMeCATHYHAs APOOb, CMEIIAHHOE YHCIIO,
palMoHaIbHOE YHCIIO, MHOXECTBO PAIIMOHAIBHBIX YHCEN, UPPAUOHAIBHOE YHCI0, KOPEHb CTEMEeHU N,
JICUCTBUTENIBHOE YHMCJIO, MHOXECTBO JICMCTBUTENILHBIX YHCEJI, T€OMETPUYECKas HHTEpHpeTarus
HATypPaJbHBIX, LETIX, PAIIMOHAJILHBIX, IEHCTBUTEIBHBIX YHCEN;

® [OHUMATh U OOBSCHATH PA3HUILY MEXKAY MO3UIIMOHHON W HEMO3UIIMOHHOW CUCTEeMaMHU 3alUCU
qHUCelT;

®  [EPEeBOJUTH YKCIIA U3 OJHOU CUCTEMBI 3alIMCH (CUCTEMBI CYUCIICHHUSA) B APYTYIO;

e  JI0Ka3bIBaTh U HKCIIOJIB30BaTh MPU3HAKU AeIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbl u
MIPOMU3BEJICHHUS YU CEJT IPU BBHIMOJHEHUU BBIYUCICHUM U PEILICHUH 3a]1a4;

®  BBINOJHATH OKPYIJIICHUE PAIIMOHAIIBHBIX U UPPAIIMOHAIIBHBIX YKCEN C 3aJJaHHON TOYHOCTHIO;

®  CpaBHUBAThH JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0AMU;

®  VYIOPSAOYMBATH YKCIA, 3aMHCAHHBIE B BUJE OOBIKHOBEHHOM M JECATHMYHOW IpoOH, 4YHCIIa,
3aIMCaHHbIC ¢ UCTIOJE30BAaHUEM aprU(PMETHICCKOTO KBAJAPATHOTO KOPHS, KOPHEH cTerneHu Oobie 2;

e Haxonuts HOJ[ u HOK umncen pa3HbpiMu cioco0aMu U UCTONB30BaTh UX MIPU PEIICHUU 3a7a4;

®  BBHIMOJHATH BBIYUCICHUS W TPEOOPA30BaHUs BBIPAKEHHUM, COACpKAIIUX JEHCTBUTEIIbHBIC
YHUCia, B TOM YHCJI€ KOPHU HATYpPaJTbHBIX CTETICHEH.

B noBceHeBHOM KU3HU U IPH M3YYeHHUH JAPYTUX NMPeIMeETOB:

®  BBHIMOJHATh U OOBSICHATH PE3YNIbTAThl CPABHEHMSI PE3yJbTATOB BBIYMCICHUN TIPH PEIICHUU
MPaKTUYECKHX 3aJ1a4, B TOM YUCJIe MPUOTMKEHHBIX BHIYMCIICHUM, UCTIONB3Ys pa3HbIe CIIOCOOBI CPaBHEHUI;

®  3alUCHIBATh, CpPAaBHUBATh, OKPYIJIATh YUCJIOBBIE JIAHHBIE pEAJbHBIX BEIUYMH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM M3MEPEHUS;

® COCTaBJIATh W OIICHWBATh pPAa3HBIMH CIOCOOAMU YHWCJIOBBIE BBIPAKEHUS TIPU PEUICHUU
MPaKTUYECKHX 3aJ1a4 M 33714 U3 APYTUX y4eOHBIX MPEIMETOB
ToxnecTBeHHBIC IPE0OPa30BaAHUA

e  (CB00OOMHO OMEPUPOBATH MOHATUSIMHU CTETICHH C IETBIM U IPOOHBIM TTOKA3aTeeM;

®  BBIMNOJHATH JIOKA3aTEIILCTBO CBOMCTB CTETICHH C LIETBIMHU M IPOOHBIMH ITOKA3ATEISIMU;

®  ONEepUpOBaTh MOHATUSIMHU «OJHOWIEH», «MHOTOUIEH», «MHOTOUJIEH C OJAHOW MEPEMEHHOI»,
«MHOTOYJIEH C HECKOIbKHUMH TIePEMEHHBIMU», KOI(POUIMEHTH MHOTOWIEHA, «CTaHIapTHas 3aluch
MHOTOYJICHA», CTEIEHb OJJHOWICHA 1 MHOTOUJICHA;

e  CBOOOJHO BIAAETH MPHUEMaMHU MTPEOOPA30BAHUS LIETBIX U TPOOHO-PAIMOHAIBHBIX BBIPAXKEHUIA;

®  BBHIMOJNHATH PaA3JIOKCHHE MHOTOYJIEHOB HA MHOXHTEIM pa3HBIMH  CcHoco0amMu, C
MCTIOJIb30BaHNEM KOMOUHAIIUHN pa3IuYHbIX IPUEMOB;

e Hcrosib30BaTh TeopeMmy Buera u teopemy, oOpaTHyro Teopeme Buera, nns momcka KopHei
KBaJIpaTHOrO TpEXUWieHa M JUIsl pelleHus 3ajad, B TOM 4YHCIE 3ajad C [apaMeTpaMH Ha OCHOBE
KBaJIPATHOTO TPEXUIICHA;
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BBIIIOJIHATDH JI€JIEHUE MHOTOWIEHA HA MHOTOUJIEH C OCTaTKOM;

JI0OKa3bIBaTh CBOMCTBA KBAJPAaTHBIX KOPHEU U KOPHEH CTEIECHHU N,

BBINOJIHATH IPE0Opa30BaHMsl BEIPAXKEHUH, COJlepKallluX KBalpaTHble KOPHU, KOPHU CTEIIEHHU N,
e CcBOOOJHO ONEPUPOBATH MOHATHAMU  «TOXKAECTBO», «TOXKIECTBO HAa  MHOXECTBE»,

«TOKIECTBEHHOE IIPe00pa3oBaHUEY;

®  BBINOJIHATH Pa3IMYHbIC MPEOOPA30BaHMS BEIPAKECHUH, COIEPKAIINX MOILYJII/I.(JF) =«

B noBceaHeBHOM JKU3HM U NIPH N3Y4YEeHUH APYTUX NPeAMETOB:

®  BBHINOJHATH MpeoOpa3oBaHuUss U JEUCTBUS C OYKBEHHBIMH BBIPQXKEHUSMH, 4YHCIIOBBIC
K03(pPULIMEHTHI KOTOPBIX 3aMCaHbl B CTAHAAPTHOM BH/IE;

®  BBINOJHATH MPEOOpPa30BaHUs PAIMOHAIBHBIX BBIPAKECHUH MPH pPELICHHHM 33434 JPYrux
y4eOHBIX IPEMETOB;

®  BBINOJHATH IPOBEPKY MPABIAONONO0MS (PU3MUECKUX U XUMHYECKMX (OpPMYJ Ha OCHOBE
CpaBHEHMsI pa3MEpHOCTEH U BalleHTHOCTEH
YpaBHeHusI 1 HepaBeHCTBA

e (CB00OAHO ONEpPHPOBATH MOHATUSAMU: YpPaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPAaBHEHUS U
HEpaBEHCTBA, YpPaBHEHUE, SBIIAIOLICECS CIEACTBUEM JPYroro ypaBHEHMs, YPaBHEHHUs, paBHOCWIbHbIE HA
MHO€ECTBE, pABHOCHJIbHBIE TPE0OPa30BaHUs yPaBHEHUH;

e peulaTh pasHble BUJAbI YPaBHEHUH U HEPAaBEHCTB U UX CHUCTEM, B TOM YHCIIE HEKOTOpbIE
ypaBHeHUs 3 U 4 creneHel, 1poOHO-pallioHaIbHbIE U UPPALlMOHAIbHBIE;

e 3HaTh TeopeMy Buera as ypaBHEHUN CTENIEHU BbILIE BTOPOH;

® [IOHUMAaThb CMBIC]I TEOPEM O PABHOCHJIBHBIX U HEPABHOCWIIBHBIX NPEOOpPa30BaHUAX YpaBHEHHH
U YMETb UX JIOKa3bIBaTh;

e  BJAJETh Pa3HBIMU METOJIAMU PEILIECHUS YPAaBHEHUN, HEPABEHCTB U UX CUCTEM, YMETh BbIOUpATh
METOJI PEeIeHUs 1 000CHOBHIBATH CBOM BHIOOD;

®  UCNOJNb30BaTh METOJ WHTEPBAIOB JJs PpELICHUs HEpaBeHCTB, B TOM 4HCJE JPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMX B c€0sl HPPALlMOHAJIbHBIE BBIPAYKEHMS,;

e pemarh anreOpavyecKue YpaBHEHHS M HEPABEHCTBA U HUX CHCTEMbl C IapaMeTpaMu
anreOpandecKuM U rpapuuecKuM METOaMU;

®  BJAJCTh pa3HBIMU METOJIAaMH JI0Ka3aTeJIbCTBA HEPABEHCTB;

®  peliarh ypaBHEHUS B LEJIbIX YHUCIIAX;

e n300pakaTh MHOXECTBA Ha IIJIOCKOCTH, 3aJaBa€Mble ypaBHEHUSIMU, HEPABEHCTBAMHU U HX
CUCTEMAaMHU.

B noscenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

® COCTaBJIATh M peIlaTh YPaBHEHMs, HEPABEHCTBA, UX CHUCTEMBbl IPHU PEIIEHUHU 3a1ad APYyTUx
y4€OHBIX MPEIMETOB;

®  BBINOJHATH OLEHKY IpPaBIONOAOOMS pe3yiabTaTOB, MOJYyYaeMbIX IMPH PEIIEHUH Ppa3IUYHBIX
YpaBHEHMI, HEPABEHCTB U X CUCTEM IPH PELICHUHU 3ajay IPYTUX YUeOHBIX IPEIMETOB

®  COCTaBJIATH U pelIaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMu MPHU PELICHUH 3a]ad APYTUx
y4€OHBIX MPEIMETOB;

®  COCTaBJIATb YPaBHEHHUE, HEPABEHCTBO MJIM UX CHCTEMY, OINHUCBHIBAIOIINE PEATBHYIO CUTYaLHIO
WM MIPUKJIAIHYIO 33134y, HHTEPIPETUPOBATH MOJTYYECHHBIE PE3YIIbTATHI
DOyHKIUUHA

e (CBoOomHO omepupoBaTh MOHATHAMM: 3aBUCHUMOCTb, (YHKIHMOHAJIbHAS 3aBHCHUMOCTD,
3aBUCHMasl U He3aBHCHMas IMepeMeHHble, QyHKIHMsA, COocOObl 3aAaHus (PyHKIMHU, apryMEHT U 3HaueHUe
¢yHKIMH, OONACTh OINpEeNeNeHUs] W MHOXKECTBO 3HAa4YeHUs (DYHKIUH, HYIU (YHKIHH, MPOMEXKYTKH
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTh  (YHKIIMHM,  HauOoJbllee W  HauMeHbllee  3HAYeHUS,
4ETHOCTH/HEUETHOCTh  (YHKIMH, TEPUOAWYHOCTh (QYHKUIMH, TpaduKk (QYHKUUH, BepTUKAIbHAas,
TOPU30HTANIbHAS, HAKIIOHHAS! aCUMIITOTHI; TpadyK 3aBUCUMOCTH, HE SBIISAIOLIEHCS (YHKITHEH,

e cTpouth rpaduku GyHKUMN: JTUHEHHON, KBaJApPaTUYHOH, JPOOHO-IMHEHHOM, CTEMEHHOW MpH
pa3sHBIX 3HAYCHHSIX [IOKA3aTeNIs CTEHCHH, Y =|X|;
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®  HCIONB30BaTh NpeoOpasoBanHus rpaduka GyHkimu Yy = f(X) @1 mocrpoeHns rpadukos
¢ynxmmit y =af (kx+b)+c;

®  aHANU3UPOBATh CBOICTBA (YHKUMU M BUJ TpaduKa B 3aBUCUMOCTH OT IapaMETPOB;

e  CcBOOOJHO OIIEpUpPOBAThH MOHATHSIMMU: [I0CJIEI0BATEIbHOCTb, OrpaHUYEHHAs
MOCJIEI0BATENIbHOCTh, MOHOTOHHO  Bo3pacTamomas (yObIBaromias) IOCIEIOBAaTENbHOCTh,  Mpeael
II0CJIEI0BATEIBHOCTH, apu(MeTHdecKas Mporpeccus, reoMeTpudeckas Mporpeccusi, XapakTepucTuIeckoe
CBOWCTBO apu(hMeTHIECKOH (TeOMETPUUYECKON ) MPOTPECCHH;

®  UCNONb30BaTh METOJ MAaTeMaTHMYeCKOW WHAYKUMHU I BbiBoJa (GOpMyI, 10Ka3aTeabCTBA
pPaBEHCTB U HEPABEHCTB, PEIICHNUS 3a/1a4 Ha JACJIMMOCTb;

®  HcCIeN0BaTh MOCIEI0BATENILHOCTH, 3a/laHHbIE PEKYPPEHTHO;

e pemarb KOMOMHUPOBAHHBIC 33]]a4M HAa apU(PMETHUECKYIO U TEOMETPHUECKYIO IPOTPECCHH.

B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

® KOHCTPYHpPOBaTb M HCCIIEAOBaTh (YHKIHH, COOTBETCTBYIOIIME pEaJbHBIM IpoleccaMm Hu
SIBIICHUSIM, UHTEPIPETUPOBATH MOJyYECHHBIE PE3YJIbTaThl B COOTBETCTBUU CO CIEHU(PHUKON HCCIIETyeMOTro
IIpoLecca Hilu sIBJICHMUS,

®  UCMOJB30BaTh rpauKK 3aBUCUMOCTEH I UCCIIEAOBAHMS PEaIbHBIX MTPOLIECCOB U SBJICHUM;

®  KOHCTPYHPOBATh W UCCIEAOBATh (DYHKIMH MPH PEIICHUH 3aa4 APYTHUX y4eOHBIX MPEAMETOB,
MHTEPIIPETUPOBATH MOJTYUEHHbIE PE3YJIbTAaThl B COOTBETCTBUHU CO ClielU (PUKON yueOHOro mpeamMera
CraTuCcTHKA ¥ TeopHsi BEPOSTHOCTEH mocJjie 3a1a4

e (CB00OAHO onepUpOBaTh MOHATUAMU: CTOJIOYATHIE U KPYTOBBIE JUarpamMMmbl, TaOIHIIbl JaHHBIX,
cpeanee apudMeTHUECKOe, MeIMaHa, HauboJblee 1 HaNMEHbIIee 3HAaYeHUsI BEIOOPKHU, pa3Max BBHIOOPKH,
JUCIIEPCUS U CTAHJIaPTHOE OTKJIOHEHUE, CIlydaliHas N3MEHYUBOCTD;

e BbIOMpaTh Haubosiee YAOOHBIM cHoco0 TNpeAacTaBieHUs HHPOPMALUM, aJCKBAaTHBIA €&
CBOMCTBAM M IISIISIM aHaJIN3a;

®  BBIYUCIATH YUCIIOBBIE XapPAKTEPUCTUKU BBIOOPKHU;

e CcBOOOJHO OINEPUPOBATH MOHATUAMHU: (aKTOpHan 4YHca, IEPEeCTaHOBKH, COYETAHHUS U
pa3MelleHus, TpeyroubHuk [lackans;

e CBOOOJHO ONEPUPOBATH HOHATUSAMM: CIIydailHBI OIBIT, CIy4alHbIM BBIOOp, HCIIBITAaHUE,
3JIEMEHTAapHOE CilydyailHoe coObITHE (UCXOM), KIACCHYECKOEe OINpE/IEICHUE BEPOATHOCTH CIIy4aiHOIro
COOBITHSI, OTIEpalUU HAJl CIIy4allHBIMU COOBITHUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CIIydailHBI OMBIT, CIy4alHbBIM BBIOOp, HCIBITAaHUE,
JJIEMEHTAapHOEe CilydyailHoe coObITHE (HMCXOM), KIACCHYECKOEe OINpe/ieiIeHUE BEPOATHOCTH CIIy4aifHOIro
COOBITHSI, OTIEpallMy HAJl CIIy4allHBIMU COOBITUSIMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBL;

e  3HAThb IPUMEPHI CIyYaNHBIX BEJIMUUH, U BBIYUCIATh UX CTATUCTUYECKUE XaPAKTEPUCTUKY;

®  UCMOJIb30BaTh GOPMYJIbI KOMOMHATOPUKY MPH pEeIIEeHMH KOMOMHATOPHBIX 3a7ay;

e  pewIaTh 33Jja4d Ha BBIYUCIEHHE BEPOSTHOCTH B TOM YHCIIE C UCIIOJIB30BaHUEM (POPMYII.

B noscenHeBHOM KU3HM M NIPH U3YYCHUH APYTUX NPEIMETOB:

e  [peACTaBIATh MH(OPMAILMIO O peaJbHBIX IMpoLeccax M SBJICHUSAX CIOCOO0OM, aJeKBaTHBIM €€
CBOICTBaM U LIEJIM UCCIIEI0OBaHUS;

®  aHAJIM3UPOBATh M CPABHMBATh CTAaTHUCTUYECKUE XAPAaKTEPUCTHKU BBIOOPOK, IMOJYYEHHBIX B
IpoLecCe pelIeHUs MPUKIAJHON 3a1aud, U3y4eHHUs] peajbHOrO SIBJICHUS, PEIleHUs 3aJaud U3 APYTUX
y4eOHBIX PEMETOB;

®  OICHUBATh BEPOSTHOCTbH PEATbHBIX COOBITUMN U SIBICHUN B Pa3IMYHBIX CUTYyaIUsIX
TekcToBbIe 321241

e PewaTs NpocThI€ U CIOXKHBIE 337a4H, a TAK)KE 3a/1a4M MOBBIIIEHHON TPYIHOCTH U BBIAEIATD UX
MaTEMAaTUUYECKYIO OCHOBY;

®  pacrno3HaBaTh pa3Hble BUJIbI U TUIIBI 33]1aY;

® CIIOJIb30BAaTh pa3Hble KpaTKUE 3alHucHh Kak MOJIENM TEKCTOB CJIOXKHBIX 3a7ady M 3ajad
MOBBIIICHHON CJIOYKHOCTHU JIJIsl HOCTPOEHUS MOMCKOBOW CXEMBI M pelIeHHsl 3aj1a4, BHIOMpPATh ONTUMAaJIbHYIO
JUIsl pacCMaTpUBAaEMOM B 3a/1aye CUTyallud MOJIEIb TEKCTA 3a7auu;

e pa3nuyaTh MoJiedb TEKCTa W MOJeNb PEIIeHUs 3aJauyd, KOHCTPYMpPOBaThb K OJHOW MOJEIH
pEILIEHNUs CIOXKHBIX 3a/1a4 pa3HbIE MOJENIN TEKCTA 3aaul;
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® 3HATh U NPUMEHATH TPU CIIOCOOA TMOMCKA pelieHus 3axad (0T TpeOOBaHMUSA K YCIOBUIO M OT
yCIIOBUS K TPeOOBaHUIO, KOMOWHHUPOBAHHBIH);

®  MOJENUPOBAThH PACCYKJEHUS IIPU MOUCKE PEIICHUS 3a/1a4 C TOMOIIbIO Ipad-CXEMBbI;

®  BBIJCIATH ATAIMbBI PEHICHUS 33/1a4U M COACPKAHIE KAKOTO dTara;

e yMeThb BBIOMpPATh ONTUMAIBHBIA METOJ pEIIeHUs 3aJaud W OCO3HaBaTh BHIOOp MeToja,
paccMaTpuBaTh pa3IMYHbIC METO/IbI, HAXOIUTH Pa3HbIe PEUICHUS 3aa4H, €CJIM BO3MOXKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHHUs MPU PELICHUU 3a]1aY;

e  BBLINOJHATH pa3jHuHble MpeoOpa3oBaHUs NPEUIOKEHHON 3aJaud, KOHCTPYHUPOBATh HOBBIE
3aJja4uM U3 JaHHOM, B TOM YHCIie OOpaTHBIE;

®  UHTEPHPETHPOBATH BBIYMCIUTENIbHBIE pE3yAbTaThl B 3ajade, MHCCIENOBATh IOJyYCHHOE
peleHue 3a1auu;

® U3MEHATH YCJOBHE 3a7au (KOJIMYECTBEHHbIE WM KauyeCTBEHHbIC [aHHBIC), HCCIIEIOBATH
U3MEHEHHOE MTPeoOpa30BaHHOE;

®  aHAJIM3UPOBATHh BCEBO3MOXHBIE CUTYallUd B3aUMHOIO PACIOJIOKEHUS JIBYX OOBEKTOB H
M3MEHEHHE UX XapaKTEPUCTHK MPU COBMECTHOM JBUKEHUH (CKOPOCTb, BPEMsl, PACCTOSIHHUE).ITPU PELICHUE
3aJa4 Ha JBW)KCHUE JIBYX OOBEKTOB KakK B OJHOM, TaK M B IPOTHBOIOJOXHBIX HAIpPABICHUSX,
KOHCTPYHPOBATh HOBBIE CUTYaIlM HA OCHOBE U3MEHEHUS YCIOBHI 3a/1a4Ml MPH JABMKEHUU TI0 PEKeE;

®  HCCIEelOBaTh BCEBO3MOXHBIE CUTYallud IIPH pPELUICHWH 337ad Ha JBWKECHHE 10 peKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

e  pemarth pa3HOOOpA3HbIE 33/1aYH «HA YaCTUY;

e pemarh U OOOCHOBBIBATH CBOE pEIICHHE 3a7au (BBLACIATh MATEeMAaTUYECKYI0 OCHOBY) Ha
HAXO0X/ICHWE YaCTH YKCIIa U YUCJIa IO €r0 YacTHU Ha OCHOBE KOHKPETHOTO CMbICTA IPOOH;

e  OOBSICHATH MACHTUYHOCTD 33124 PA3HBIX THIIOB, CBS3BIBAIOIINX TPU BEIMYUHBI (Ha paboTy, HA
MOKYIIKH, HA JBUKCHHE). BBIICIATH OTH BEIMYMHBI M OTHOIICHHUS MEXIY HUMH, NMPUMEHATh UX IPH
pelleHnu 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

® BJIANCTh OCHOBHBIMH METOJaMHU pEIICHHWs 337ad Ha CMECH, CIUIaBbl, KOHIICHTpPAIUH,
UCTIOJIF30BaTh X B HOBBIX CUTYAIUSIX MO OTHOIICHHUIO K U3YYEHHBIM B Ipoliecce 00ydeHus;

e  pemiaTh 3a/la4y Ha IPOLEHTHI, B TOM YHCIIE, CII0XKHBIE MTPOLEHTHI ¢ 000CHOBAaHUEM, HCIIONb3YS
pasHbI€ CIIOCOOHI;

e  pemiarth JOTHYECKHUEe 33[a4M Pa3HbIMH CIIOCO0aMH, B TOM YHUCIE, C IBYMS OJIOKaMU U C TPeMs
0JIOKaMU JaHHBIX C TOMOIIbIO TaOJIHII;

e pemarh 3a7add MO KOMOMHATOPUKE W TEOPHHM BEPOSTHOCTEH HA OCHOBE HCITOJIB30BAHHS
U3Yy4EHHBIX METOZOB M 0OOCHOBBIBATH PEIICHUE;

®  pemaTh HECIOKHBIE 337aUd M0 MAaTEMaTHYEeCKON CTaTHCTHUKE,

® OBJAJeTh OCHOBHBIMH METOJAAaMH pEIICHHUS CIOKETHBIX 3aj1ady:  apupMeTHYecKHil,
anrebpandeckuii, mepebop BapUAHTOB, T'€OMETPUUYECKUH, TpapUUeCKHil, MPUMEHATh WX B HOBBIX IO
CpaBHEHHIO C U3YUYEHHBIMH CUTYaITHIX.

B noBceaHeBHOI KU3HM U IPU U3YYEHUH APYTUX MPeAMETOB:

® KOHCTPYHpPOBATh HOBBIE Ui JAaHHOW 3aJa4yMl 3aJauyHble CHTYallMd C YYETOM peabHBIX
XapaKTEPUCTHK, B YaCTHOCTH, NPH PEIICHUH 33/a4 Ha KOHIEHTPAIMH, YIYUTHIBATh TNIOTHOCTH BEIIECTBA;
pemaTte W KOHCTPYMpPOBaTh 3aJjaud Ha OCHOBE PACCMOTPEHHUS pPEAbHBIX CUTYyallMif, B KOTOpPHIX HE
TpeOyeTCst TOUHBIN BRIYUCIUTEIbHBIN PE3yIbTaT;

e  pemiaTth 3aa4M Ha JBIKEHUE TI0 PEKe, paccMaTprBas pa3HbIe CUCTEMBI OTCUETA;

®  KOHCTPYHPOBATbH 33JaUHbIC CUTYAIlUH, PUOIKEHHBIE K pealTbHOW eHCTBUTEILHOCTH
I'eomerpuueckue Gpurypsl

e (CB00OmHO OmnEepupoBaTh F€OMETPUUYECKUMHU MOHATHSAMH IPH PEIICHUM 33]ad U MPOBEICHUH
MaTEeMaTHYECKUX PACCYKICHUI;

®  CaMOCTOSITENFHO (POPMYIMPOBATH OMPECIICHHSI TEOMETPUICCKUX (QHUTYD, BBIABUTATh TUTIOTE3bI
O HOBBIX CBOWMCTBAaX M TpPU3HAKAaX TEOMETPUYECKHX (HUTYp W OOOCHOBBIBATH WIIM OMpPOBEPraTh WX,
00001aTh UM KOHKPETHU3UPOBATH pPE3ylbTaThl HAa HOBBIE KIACCHl (UTYpP, MPOBOIUTH B HECIONKHBIX
cirydasix Kiaccu(ukanuio GUryp 1o pa3TuIHbIM OCHOBAHHSM;

® HccleNoBaTh YEPTEXKM, BKIIOYas KOMOWHAIMKM (QUTYp, H3BIEKATh, WHTEPIPETHPOBATH U
peoOpa3oBLIBaTh HHPOPMAIIHIO, TPEJCTABICHHYIO Ha YepTekKax;
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e pemiath 33/Ja4M T€OMETPHUECKOTO COIEP)KAaHUS, B TOM YHUCIE B CHUTyallUsX, KOIJa alrOpUTM
pelIeHHs He CIeyeT SIBHO U3 YCIOBHS, BBIMOIHATH HEOOXOAUMBIE I PEIICHHs 3aauil JOIOIHUTEIbHBIC
IIOCTPOEHHUS, UCCIIEI0BATh BO3MOYKHOCTh IPUMEHEHUS TeopeM U (HopMyIT Il peLLICHHs 3a/1a4;

e  (opMyIHpOBATH U IOKA3bIBATh T€OMETPUUECKHE YTBEPKIACHUS.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  COCTaBJIATH C UCIIOJIB30BAHUEM CBOMCTB 'r€OMETPUUYECKHX (DPUTYp MaTeMAaTUYECKHE MOJIEIH /IS
pemeHus 3aaa4 MPakTUYEeCKOTO XapakTepa M 337ad M3 CMEKHBIX JUCLUUIUIMH, UCCIENIOBATh MOIy4YCHHBIE
MOJIEJIN M UHTEPIIPETUPOBATh PE3yiIbTaT
OTtHowmennst

e Braners NoHsATHEM OTHOLIEHUS KaK METAIIPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATH TOHATHSAMM: PABEHCTBO (UIYp, paBHble (QUIYpbl, PABEHCTBO
TPEYroJbHUKOB, NapaJlJIebHOCTh MPSMbBIX, NEPHEHIUKYIIPHOCTh HPAMBIX, YIJIbl MEXAY MPSIMbIMHU,
NEepIEHINKYIISP, HAKIOHHAS, TPOEKIHs, 10o001e (GUryp, mogooHbie GUrypsl, mogoOHbIE TPEYTrOIbHHUKHY,

®  UCINOJIB30BaTh CBOMCTBA IOJI00MS U PAaBEHCTBA (PUTyp MPH PEeILICHUH 3a1au.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  WCMOJNB30BaTh OTHOIICHUS [UIA TIOCTPOCHUS M MCCIEIOBAHHUA MaTEMaTHYECKUX MOJeNei
00BEKTOB peabHOMN )KU3HU
H3mepeHusi M BbIYUCICHUSA

e (CBoOomHO oOIEepUpPOBaTh NOHATUSAMH JUIMHA, IUIOMAAb, OOBEM, BeIMYMHA Yria Kak
BEJIMYMHAMH, HCIIOIB30BATh PABHOBEIMKOCTh W PAaBHOCOCTABICHHOCTh TIPU PpEIICHWH 3a7ad Ha
BBIUMCIICHHE, CAMOCTOSITENIbHO IOJy4aTh U MCIOJIb30BaTh (POpPMyIbl Ul BBIYMCICHMM IUIOIIAAed u
00BbEMOB  (puTyp, CBOOOIHO ONEPHPOBATH IIMPOKUM HAOOpPOM (opMys Ha BBIYUCICHHE NPU PEHICHUU
CJIOKHBIX 3a/la4, B TOM YHUCIIe M 33]a4 Ha BBIUMCIIEHHUE B KOMOMHAIMSIX OKPYXHOCTH M TpPEYroJbHHKA,
OKPY>KHOCTH H YETBIPEXYTOJIbHUKA, & TAK)KE C TPUMEHEHUEM TPUTOHOMETPHH;

®  CaMOCTOSITENIbHO (hOPMYIUPOBATH TMIIOTE3bI U IPOBEPATH X JOCTOBEPHOCTb.

B noBceaHeBHOI )KM3HM M IPU U3YYEHHUH APYTHX NMPeEAMETOB:

e  CcBOOOJHO OmMepHpPOBaTh (hOPMYJIaMHU MIPH PEIIEHUM 3a]1ad B JPYTUX YUEOHBIX ITPEIMETax U MpH
IPOBEIEHUN HEOOXOAMMBIX BBIYMCICHUN B PeaIbHOM KU3HU
I'eoMeTpuUecKHe MOCTPOEHUS

e  OmnepupoBaTb IOHATHEM HAOOPA JIEMEHTOB, ONPEACISIONINX T€OMETPUUECKYI0 QUTYpY,

e  BJAJETh HAOOPOM METOJOB TOCTPOSHHUH IUPKYJIEM U JIMHEUKOMH;

®  [IPOBOJUTH AHAJIU3 U PEAIM30BBIBATH 3TAIBI PELICHHUS 3a7a4 Ha IOCTPOCHHUE.

B noBcegHeBHOI )KM3HM M NIPU U3YUYEHHH APYTHX NPeEAMETOB:

®  BBINOJHATH IOCTPOCHUSI HA MECTHOCTH;

®  OIICHUBATH pa3Mephl PeaJbHBIX 00BEKTOB OKPYKAIOIIETO MUpa
IIpeoOpa3oBanus

e  OmnepupoBaTh JBMKEHUSMH U IPe0OPa30BaHUSAMH KaK METaNpeAMETHBIMU TTOHSITHSIMU;

e  OnepHUpoBaTh MOHATHEM JBHKEHUS M MpeoOpa3oBaHUsl MOA00MS 11 000CHOBAaHUM, CBOOOIHO
BJIAJIETh TMPUEMAaMHU IOCTPOSHHS (UTYp C MOMOINBIO JBHKEHUH W TpeoOpa3oBaHUsl MOMO0HS, a TakKe
KOMOWHAIMSMHU ABM)KEHUH, ABMXKEHUH U TpeoOpa3oBaHMiA;

®  CIIOJIb30BAaTh CBOMCTBA JBI)KEHUH W TpeoOpa3oBaHUM s NPOBEICHHS OOOCHOBAaHUS M
JI0Ka3aTeNbCTBA YTBEPKICHUH B TEOMETPUH U APYTUX yIeOHBIX MpeIMETax;

O  MOJIb30BaThCs CBOMCTBAMU JIBUKEHUH U TPeoOpa30oBaHUM NMPH pEeIICHUH 3a/1au.

B noBceaHeBHOIi )KM3HM M PU U3YYEeHHUH APYTHX NMPeEAMETOB:

®  [IPUMEHSTH CBOMCTBA ABWKEHUN U MPUMEHSATH 1000ME IS TOCTPOCHUH U BEIYUCIICHUH
BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH

e (CB0OOOMHO OIEPHPOBATH TOHATHUSMH BEKTOp, CyMMa, pa3HOCTh BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YHCJIO, CKaSIPHOE TPOW3BEICHHE BEKTOPOB, KOOPAWHATHI HA IUIOCKOCTH, KOOPIMHATHI
BEKTOpa;

e Branerp BEKTOPHBIM M KOOPAWHATHBIM METOJOM Ha TUIOCKOCTH JUIS pEIIeHUs 3amad Ha
BBIYHMCIICHHE U JIOKA3aTeNIbCTBA,

® BBHINOJHATH C TIIOMOIIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTENbCTBO HW3BECTHBIX €My
TeOMETPUYECKUX (aKTOB (CBOWCTBA CPEIHUX JIMHHMA, TEOPEM O 3aMeYaTeIbHBIX TOUYKAX H T.II.) U MOTyYaTh
HOBBIE CBOMCTBA U3BECTHHIX (QUTYD;
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® UCNONB30BaTh YpaBHEHUS QUIYp IS pELIeHHS 33aJad M CaMOCTOATEIbHO COCTaBISAThH
YPaBHEHHSI OTJIENBHBIX IIIOCKUX (QUTYD.

B noBceaHeBHOM KU3HHM M NIPH U3YYECHHHU APYTUX NPEIMETOB:

®  HCIMOJB30BaTh MOHATHS BEKTOPOB W KOOPIUHAT JJISl peIIeHus 3a/1ad 1o (usuke, reorpaduu u
JPYTUM y4eOHBIM NpeMeTaM
Hcropusi MaTeMaTHKH

e [loHumaTh MaTEMaTHKy KaK CTPOrO OPraHU30BAHHYIO CUCTEMY HAYYHBIX 3HAaHUH, B YACTHOCTH
BIAJCTh INPEACTABICHUAMU 00 aKCMOMaTHMYECKOM IIOCTPOEHUH TI€OMETPUM U IEPBUYHBIMU
IIPEAICTABJICHUSMU O HEEBKIIMIOBBIX T€OMETPUSAX;

e paccMaTpuBaTh MaTEMAaTHKy B KOHTEKCTE€ HCTOPHMM pa3BUTHUs LHMBWIM3ALUU U HCTOPHUH
pa3BUTHA HAyKH, IOHUMATh POJIb MATEMATHUKH B pa3BUTHU Poccun
Metoabl MaTeMaTHKH

e Braners 3HaHUSAMM O PA3IMYHBIX METOJaX OOOCHOBAaHUS M ONPOBEPKEHHS] MaTEeMaTHYECKUX
YTBEPKACHUMA U CAMOCTOSITEIIBHO IPUMEHSATD HX;

e  BJIAJICTh HABBIKAMHU AHAJIN3A YCIOBUS 3aJa4U U OIIPEAEIICHUs MOAXOMAIIMX I pEeLICHUs 3a1a4
U3YyYEHHBIX METOOB WJIM NX KOMOUHALINH;

®  XapaKTepU30BaTh IIPOU3BEIEHUS HUCKYCCTBA C YYETOM MAaTEMaTHMYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJIE, UCTIOIB30BAaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B CAMOCTOATEILHOM TBOPYECTBE.
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