1. IosicHUTEABbHAS 3ANMMCKA

PaGouas mporpamMma 1o MaTemMaTHKe Ui 5 — 9 KI1acCOB COCTaBJIeHa HA OCHOBE CIICAYIOIINX HOPMATUBHBIX JJOKYMEHTOB:

1. ®I'OC OO0O (yTBepxkaeH npukazoM MuHHCTEpCcTBa 0Opa3zoBanus u Hayku Poccuiickoit ®enepanuu ot 17.12.2010 Ne 1897).

2. OOpa3oBarenpHas mporpamMma o0Ie00pa3oBaTEILHOTO yUpexkIeHUs (yTBEprKAeHa MprukazoM aupekropa ot 28.08.2015 Ne 680).
3. Yueonsrii uian MBOY «CIII Nel1 c. 3omotoe».

4. TlpumepHas mporpaMma Mo Marematuke 5 — 9 kiaccol 1 aBTopckas mporpamma A.I'. Mepsmsk, B.b. [Tononckwuii, M.C. Sxup, E.B. Bymko
(Maremaruka: nporpammbl: 5-11 knaccel / [A.I'. Mep3isik, B.B. TTononckwuit, M.C. Skup, I.A. Homupogsckwuii, E.B. byniko]. — M. : Benrana-I'pad,

2014. — 152 ¢.).

Jlnig peanuzanuy JaHHOM MpOrpamMMbl HCHIONB3YeTCs yueOHO-MeToAnYecKuid KoMIuieke noj peaakuueit A.I'. Mepsmnsk, B.b. ITononckuii, M.C.

Sxup, JI.A. Homuposckuii, E.B. Byuko.

CoctaB YMK:

Kaace

IIporpamma

Y4yeOHuKu

PabGoumne Terpaau

MeToanuxku
JJISL YYUTest

Maremartuka: mporpammsl: 5-11
KJ1acchl /
[A.T. Mep3nsik, B.b. TTonoHckwmid,

Marematuka: 5 Kiacc:
YYeOHUK IS yUaIHXCs
0011e00pa3oBaTeIbHBIX

Maremaruka: 5 kiacc: pabouas
terpanb Nel, Ne2 miis yyamuxcs
00111e00pa3oBaTEeIbHBIX

Marematunka: 5 Kiacc:
METOAUYECKOE IT0co0ue
/ E.B. bymko, A.T.

5 (V]

M.C. Sxwup, JI.A. HomupoBckuii, yapexaeHuii / %.F. Mepans, yupexaenuii / A.I'. Mep3sik, Mepansi, E}'B'
. B.B. Iononckuit, M.C. SAxup. B.E. Monorckuit. M.C. Skup, — IHonouckuii, M.C.

E.B. bynko]. — M. : Bentana-I'pad, | M.: Benrana-I'pag, 2017. — o . o An 5 P- Sxup. — M.: Benrana-
2015. — 152 c. 304 0. M.: Benrana-I'pad, 2015. — 112c. Tpad, 2015. — 288c.
Marematuka: nporpammsl: 5-11 Maremaruka: 6 kiacc: Maremaruka: 6 kiacc: padbouas MaremaTuka: 6 kiacc:
Kiaccer / Y4EOHHK JIJTSI YHAIIUXCs terpanb Nol, Ne2, Ne3 mmst METOIUYECKOE TTOCOOHe
[A.T. Mep3nsik, B.B. [TomoHcKkwi, 061].[606[)8.3(3B8.T6J‘IBHI>IX yYaluxcs / E.B. By1ko, A.T.

6 yupexaenuii / A.I'. Mep3nsik, | 00meo0pa3oBaTeIbHBIX Mepsnsik, B.b.

M.C. Sxup, .A. HomupoBckuid,
E.B. bynko]. — M. : Benrana-I'pad,
2015. — 152 c.

B.b. [lononckuii, M.C. Sxup.
— M.: Benrana-I'pag, 2018. —
304 c.

yupexaenuit / A.I'. Mep3isk,
B.b. Iononckuit, M.C. Sxup. —
M.: Benrana-I'pag, 2015. — 112c¢.

ITonounckuii, M.C.
SAxup. — M.: Benrana-
I'pad, 2015. — 288c.




MaremaTuka: nporpammsl: 5-11
Kiaccel /

[A.T. Mepsnsk, B.b. TTonoHckwiA,
M.C. Axup, .A. HomupoBckuid,
E.B. Byuko]. — M. : Benrana-I'pad,
2015. — 152 c.

Anrebpa: 7 xiacc: ydeOHUK
JUTSL YYaIuXCsl
0011e00pa3oBaTeIbHBIX
yupexaenuii / A.I'. Mep3msik,
B.B. Ilononckuii, M.C. Sxup.
— M.: Benrana-I'pad, 2015. —
304 c.

Anrebpa: 7 xnacc: paboyas
teTpaap Nel, Ne2 nns yqamumxcst
0011e00pa3oBaTeIbHBIX
yupexaenuii / A.I'. Mep3isk,
B.b. Iomonckwii, M.C. Sxup. —

M.: Benrana-I'pag, 2015. — 112c.

Anrebpa: 7 xnacc:
METOIHYECKOE TTOCOoOme
/ E.B. bymko, A.T.
Mepansk, B.b.
Ilononckuii, M.C.
Sxup. — M.: Benrana-
I'pad, 2015. — 288c.

Marematuka: nporpammsl: 5-11
Kiaccel /

[A.T. Mep3nsk, B.b. TTonoHckwid,
M.C. Axup, .A. HomupoBckuid,
E.B. bytiko]. — M. : Benrana-I'pad,
2015. — 152 c.

Anrebpa: 8 kimacc: yueOHUK
JUISL yJanuxcs
0011e00pa3oBaTeIHLHBIX
yupexaenuit / A.I'. Mep3isk,
B.b. [Nononckuii, M.C. Sxup.
— M.: Benrana-I'pad, — 304 c.

Anrebpa: 8 kiacc: padbovast
teTpaap Nel, Ne2 nns ygamumxcst
0011e00pa3oBaTeIbLHBIX
yupexaenuii / A.I'. Mep3isk,
B.b. Iononckuit, M.C. Sxup. —

M.: Benrana-I'pag, 2015. — 112c.

Anrebpa: 8 xiacc:
METOAMYECKOe 1ocodue
/ E.B. Bymko, A.T.
Mepansk, B.b.
Ilonouckuii, M.C.
Sxup. — M.: BeHnrana-
I'pad, 2015. — 288c.

Maremartuka: mporpammsl: 5-11
KJacchl /

[A.T. Mep3nsik, B.b. TTonoHckwuid,
M.C. Sxup, J1.A. HomupoBckuii,
E.B. bynko]. — M. : Benrana-I'pad,
2015. — 152 c.

Anrebpa: 9 knacc: yueOHUK
IS yJaluxcs
0011e00pa3oBaTeIbHBIX
yupexnaenuit / A.I'. Mep3sik,
B.b. [lononckuii, M.C. Sxup.
— M.: Benrana-I'pad, — 304 c.

Anrebpa: 9 knacc: paboyas
tetpanb Nel, Ne2 miis yyamuxcs
o011eo0pa3oBaTeIbHBIX
yupexaenuit / A.I'. Mep3sik,
B.b. Ilononckuit, M.C. Sxup. —

M.: Benrana-I'pad, 2015. — 112c.

Anrebpa: 9 knacc:
METOJIMYECKoe mocodue
/ E.B. bymko, A.T'.
Mep3snsk, B.b.
TTomonckwmii, M.C.
SAxup. — M.: BenraHna-
I'pad, 2015. — 288c.

Marematuka: nporpammsl: 5—11
KJIacchl /

[A.I'. Mep3nsk, B.b. [Tononckuid,
M.C. Axup, .A. HomupoBckuid,
E.B. bytiko]. — M. : Benrana-I'pad,
2015. — 152 c.

I'eometpust: 7 kiacc: yaueOHUK
IS yJaruxcst
0011e00pa3oBaTeIbHBIX
yupexaenuii / A.I'. Mep3msik,
B.b. [Tononckuii, M.C. SAxup.
— M.: Benrana-I'pag, 2015. —
304 c.

I'eometpus: 7 kiacc: pabouas
terpaap Nel, Ne2 nns yqamumxcst
0011e00pa3oBaTeIbHBIX
yupexaenuit / A.I'. Mep3isk,
B.b. [Tononckuii, M.C. Sxup. —

M.: Benrana-I'pag, 2015. — 112c.

I'eomerpust: 7 xmacc:
METOINYECKOE TTocoOme
/ E.B. bymko, A.T'.
Mepansk, B.b.
Ilonouckuii, M.C.
SAxup. — M.: Benrana-
I'pad, 2015. — 288c.

Maremartuka: mporpammsr: 5—11

KJ1acChl /

[A.I'. Mep3nsk, B.b. [lononckuii,
M.C. Axup, 1.A. Homuposckuii,

I'eomerpus: 8 kiacc: yueOHUK
JUIS yYaIIuXCs
0011e00pa3oBaTeIHLHBIX
yupexnenuit / A.I'. Mep3sik,
B.b. [lononckuit, M.C. SAxup.

I'eomerpus: 8 kmacc: pabouas
teTpaap Nel, Ne2 nns yqamumxcst
00111e00pa3oBaTEeIbHBIX
yupexaenuii / A.I'. Mep3isk,
B.b. Iomonckuii, M.C. Sxup. —

I'eomeTpus: 8 knacc:
METOIMYECKOE IT0COo0Me
/ E.B. Bymko, A.T.
Mepzisk, B.b.
IHonouckuii, M.C.
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E.B. bynxo]. — M. : Benrtana-I'pad, | — M.: Benrana-I'pad, 2018 — | M.: Benrana-I'pag, 2015. — 112¢. | Sxup. — M.: Benrana-

2015. — 152 c. 304 c. I'pad, 2015. — 288c.
Maremaruka: nporpammsl: 5—11 I'eomerpust: 9 kiacc: yueOHUK ) . I'eomerpust: 9 knacc:

/ IS ydaruxcs I'eomerpus: 9 ace: padouas METOAUYECKOE Iocooue
KJIaCChI
[A.T. Mepsusk, B.B. [lonouckuii 00111€00pa30BaTENbHBIX rerpans Nel, No2 s yuamuxca / E.B. Bymxo, A.T.

wvesnermil | AT. Mepams. | COME00pasoBaTebHEIX
M.C. SIkup, . A. HomupoBsckii, %E Hi[)JIOHCKI/H‘/'I. MC;;{ KHpi Daperott ) AT Mopssc

E.B. byuko]. — M. : Benrana-I'pad, | __ ;. Benrana-Tpad, — 304 BB IMononckuii, M.C. }SIKHp. —
2015. — 152 c. . M.: Benrana-I'pad, 2015. — 112c.

Mepzisik, B.b.
ITonounckuii, M.C.
SAxup. — M.: Benrana-
I'pad, 2015. — 288c.

B ocHOBy pabodeil mporpamMmbpl TIOJOXKEHBI TEJarOTMYecKue W JAUJAKTHUECKHE TPUHOWNBI (JIMYHOCTHO — OPHEHTUPOBAHHEIC,
KyJIbTYPHO — OPHEHTUPOBAHHBIC; JICATCIBHOCTHO — OPUCHTHPOBAHHbBIC) U COBPEMCHHbIC JUJIAKTHKO-IICUXOJOTHYECKHE TCHICHIIUH, CBS3aHHBIC C
pa3BuBatomuM oopazoBanueM u TpedoBanusamMu OI'OC.

JIMYHOCTHO OPHEHTHPOBAHHbIE IPHHIMIbI: TIPUHIUI AANTUBHOCTH; IPUHIIMI PA3BUTHUS; IPUHIUIT KOM(POPTHOCTH Mpoliecca 00yueHHs..

KyJabTypHO - OopueHTHpPOBAaHHbIE NMPUHUMIbI: TPUHIUI [EJIOCTHOM KApTHHBI MHUpPA; MPHUHIMUI LEJIOCTHOCTH COJCpXKaHMUSA 00pa30BaHMUS,
NPUHIMI CUCTEMAaTHYHOCTH; NMPHHLMUI CMBICIOBOIO OTHOIICHUS K MHPY; MPUHIMII OPHUEHTUPOBOYHOM (PYHKIUHM 3HAHUM; NPUHLMI OHNOPHI Ha
KYJIBTYpY KaKk MUPOBO33PEHHUE U KaK KyJIbTypHBIH CTEPEOTHII.

JlesiTeJIbHOCTHO — OPHEHTHPOBAHHbIE NPUHIUIBI: TIPUHIUI 00y4YeHNS IEATETBHOCTH; MPUHIIMIT YIPABIIEMOT0 IIEPEX0aa OT eSTEIHHOCTH
B Y4eOHOH CHUTyalliM K JEeSTEIFHOCTH B JKU3HEHHOW CHUTYyallMd; MPHHIMWI TEPeXoja OT COBMECTHOW Yy4eOHO-TTO3HABATEIBHON JEATENBHOCTH K
CaMOCTOSITEJIFHON JESITENFHOCTH y4Yalierocs (3oHa OJIMpKalIero pasBHUTHSI); MPHHIUII ONOPHl Ha MPOLECCHl CHOHTAHHOTO PAa3BHUTHS; MPUHIINI
dopMupoBaHus MOTPEOHOCTH B TBOPUECTBE M YMEHHUI TBOPUECTBA.

M3ydeHne MaTeMaTHKH B OCHOBHOH IIKOJIE HATIPABJICHO Ha JOCTIKEHHE CIICTYIOIINX IeJIei:

* HHTEJUIEKTyaJIbHOEe pa3BUTHE, (OPMUPOBAHUE KAUECTB JIMYHOCTH, HEOOXOIMMBIX YEIIOBEKY JUIS MOJTHOLECHHOHN JXH3HH B COBPEMEHHOM
O6HICCTBC, CBOMCTBEHHBIX MaTeMaTHYECKOM ACATCIIBHOCTH: SACHOCTH M TOYHOCTU MBICIHW, KPUTHUYHOCTHU MBINUICHUA, WMHTYHMIHUH, JOTHUYCCKOI'O
MBIIUICHHS, JJIEMEHTOB JITOPUTMHYIECKON KYJIBTYPBI, IPOCTPAHCTBEHHBIX IPEICTABICHUI, CIOCOOHOCTH K IPEOI0TICHHIO TPYAHOCTEH;

e (QopmupoBaHMe NpeICTABJIEHHII 00 HAEAX M METOJaX MAaTEMAaTUKUM KaK YHHBEPCAIBHOIO s3bIKa HAYKH WM TEXHHUKH, CpPEICTBa
MOACIINPOBAHUA SIBIICHUH 1 IMpOoLCCCOB;
e BOCHNUTAHWE KYJbTYPbI JUYHOCTH, OTHOIICHHS K MaTeMaTHKE KaK K YacTH OOIIeYesIOBEYECKOIl KyJIbTYphl, UTPAOLICH O0COOYIO pOJb B
00IIeCTBEHHOM Pa3BUTHH.
Coneprxanue 00pa3oBaHus [0 MaTeMaTHKE OTPEEISIeT CIIeAYIONINe 3a/1aM:
® OBJAJCTh CUCTEMON MAaTEMAaTHYECKMX 3HAHWH M YMEHUH, HEOOXOIUMBIX i NMPUMEHEHHS B IMPAKTUYECKOW ICSATEIBHOCTH, W3yYCHUU
CMCXKHBIX JUCHUIIIINH,



e CHocOoOCTBOBATh HHTEJUIEKTYaJbHOMY pa3BUTHIO, (OPMHPOBATH KayecTBa, HEOOXOAMMBIE 4YENIOBEKY Ul IOJHOLIEHHOM KHM3HHU B
COBPEMEHHOM OOILIECTBE, CBOICTBEHHbIE MATEMAaTUUECKOM 1EATEIIbHOCTU: ICHOCTH U TOYHOCTH MBICIH, HHTYUIMH, JIOTMYECKOI'0 MBILIUICHUS,
IPOCTPAHCTBEHHBIX MPEJICTABICHHA, CIIOCOOHOCTH K MPEOJ0JICHUIO TPYTHOCTEH;

e (opMupoBaTh NPEACTABICHUA 00 MICSIX M METOAAX MAaTEMaTHKHM KaK YHUBEPCAJIbHOTO A3bIKa HAYKH U TEXHHUKH, CPEICTBAX MOJEIMPOBAHUS
SIBJIEHUW U IPOLIECCOB;

® BOCIUTHIBATH KYJNbTYpYy JIMYHOCTH, OTHOIIEHHE K MaTeMaTHKE KaK 4YacTH OOIEYesOBEYECKOW KyJbTyphl, UIparolieil ocoOyr poib B
00I11€CTBEHHOM Pa3BUTHUH.

Kypc marematuku 5 — 6 kjaccoB siBisieTcsl (yHIAMEHTOM JJIsi MaTeMaTHYeCKOro o0pa3oBaHMs M Pa3BUTHS MIKOJIBHUKOB, JOMUHHUPYIOIIEH
(GyHKLIMEH Npy ero U3y4yeHWH B 3TOM BO3pacTe SIBJIETCS MHTEIUIEKTyalbHOE pa3BUTHE ydamuxcs. Kypc MoCTpoeH Ha B3BEIIEHHOM COOTHOIIEHUU
HOBBIX M paHee yYCBOGHHBIX 3HAHMH, 00S3aTENBbHBIX W JOMOJHUTEIBHBIX TEM JUISI U3yUEHHs, a TaKKE€ YUYUTHIBACT BO3PACTHBIC U WHIAMBHyaJIbHbIC
0COOEHHOCTH YCBOEHUS 3HAHUN yJalluMUCS.

[IpakTryeckas 3HaYMMOCTh IIKOJIBHOTO Kypca MaTeéMaTHMKH 5 — 6 KJIacCOB COCTOUT B TOM, YTO HPEIMETOM €ro M3Y4YEHHUs SBIAIOTCA
HPOCTPAHCTBEHHbIE (DOPMBI U KOJMUYECTBEHHbIE OTHOLIEHUS pPeaIbHOro Mupa. B coBpeMeHHOM o0lecTBe MaTeMaTudeckasl MoJAroToBKa HEOOXoauMa
Ka)XXJIOMY Y€JIOBEKY, TaK KaK MaTeMaTHKa MIPUCYTCTBYET BO BCEX cepax 4eI0BEUECKOM NesITeNbHOCTH.

MatemaTuka sBJIS€TCS OJHUM U3 ONOPHBIX LIKOJBHBIX IpPeAMETOB. Maremarnyeckue 3HaHUS M yMEHHUsl HEOOXOIUMBI AJIS M3YUYCHMs
anreOpbl ¥ reOMETpHUHU B 7-9 Ki1accax, a TaKkKe I U3YUEHUS CMEKHBIX TUCIUITINH.

OOyueHne MaTeMaTHKe 1aET BO3MOXKHOCTD IIKOJIbHUKAM HAayYUThCS IUIAHUPOBATh CBOIO J€STEIbHOCTh, KPUTUYECKH OLICHUBATH €€, IPUHUMATh
CaMOCTOSTEIJIbHBIC PELICHHUS, OTCTauBaTh CBOM B3TJISAbI M YOCKICHHUS.

B npouecce m3yueHuss mMareMaTUKU IIKOJBHUKHM ydyaTCs W3JaraTh CBOM MBICIH SCHO M HCUEpIBIBAIONIE, MPUOOPETAIOT HABBIKM YETKOTO WU
IPaMOTHOI'O BBIIIOJHEHUSI MAaTEMATUYECKUX 3alMCed, IPU 3TOM HCIIOJIB30BAHME MATEMAaTUYECKOIO S3bIKA IIO3BOJSET DPa3BUBATh Yy YYalllUXCS
IPaMOTHYIO YCTHYIO ¥ IMCbMEHHYIO pEYb.

3HaKOMCTBO C MCTOpHEH pa3BUTUS MAaTEeMAaTUKUW KaK Hayku (GOPMHUPYET Yy Yy4allluxcsi MpeACTaBleHHs O MaTeMaThKe KaK YacTd
00111€4€eI0BEYECKOM KYJIBTYPBI.

3HaYUTEIbHOE BHUMAHKUE B U3JIOKEHUH TEOPETUYECKOIO MaTepHala Kypca yAelseTcss €ro MOTUBALMK, PACKPBITHIO CYTH OCHOBHBIX NOHSTHH,
uzeit, Meto1oB. O0yueHue MOCTPOeHO Ha 0a3e TEOpUHM pa3BUBAIOIIEIO OOYYEHHMs, UYTO JIOCTUTaeTCs OCOOEHHOCTAMH H3JIOKEHUS TEOPEeTHYECKOIO
Marepuana ¥ yrnpaKHeHUsIMH Ha CpaBHEHHUE, aHAJIN3, BbIICJICHNE TJIaBHOTO, YCTAHOBJICHHE CBsI3€H, Kilaccu(uKaiuio, 0000IIeHne 1 CUCTeMaTH3AIIHIO.
Oco00 aKIEHTUPYIOTCSI COJIEPKATEIbHOE PACKPHITHE MAaTEMaTUYECKUX IMOHSTHM, TOJIKOBAHHUE CYIIHOCTH MAaTEeMAaTHUYECKUX METO/JO0B M 00JACTH HX
IIPUMEHEHUS, JEMOHCTPALAs BO3MOXHOCTEN NIPUMEHEHHSI TEOPETUYECKUX 3HAHUM JUIS PEIICHUs 3a]a4 MPUKIAJHOIO XapaKTepa, HalpUMEDP PEILICHHUS
TEKCTOBBIX 3ajJay, JCHEKHbIX M MPOLEHTHBIX pacy€éToB, YMEHHE IOJIb30BaTbCi KOJMYECTBEHHOW HMH(poOpMaluel, NMpeACTaBICHHOW B PAa3IMYHBIX
¢dopmax. OcozHaHue OOILEro, CYIIECTBEHHOIO SIBISETCS OCHOBHOM 0a30i Ui pellleHus yrnpakHeHuH. BakHO NMpUBOAWUTH JA€TajabHbIE MOSICHEHUS K
PEIICHUIO THUIIOBBIX YIPAXKHEHUN. ODTUM DPACKPBIBAETCA CYTh METOZA, MOAXOJA, MPENIaracTcs ajarOpUTM I IBPUCTUYECKAs CXEMa PEILICHUs
YIPA)KHEHUH ONPEIEIEHHOIO TUIIA.

Pabouas mporpaMma OCHOBHOrO 00mIero oOpa3oBaHUS 3aJaeT IepedyeHb BOIPOCOB, KOTOpbIE MOAJEKAT 00A3aTEIbHOMY H3YYEHHUIO B
OCHOBHOM 1IKoj€e. HacTosmas nporpaMMa BKIIOYaeT MaTEPUAIL, CO34AI0OIUNA OCHOBY MaTEMaTUYECKOU I'PaMOTHOCTH.
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B nporpamme ocHOBHOro o011ero oopazoBaHus 10 MaTeMaTuKe c(OPMYIHPOBAHBI LENU U TpeOOBAaHUS K pe3ysbTaTaM OOY4eHUs, BKIIOYas
XapaKTePUCTHKY YIeOHOW AEITEIHHOCTH yUaIUXCsl B TIPOLIECCE OCBOCHUS Co/iepkaHust Kypca. B paboueit  mporpamme 1Mo  MaTeMaTHKE
IPEyCMOTPEHO 3HAUUTEIbHOE YBEIMUEHUE aKTUBHBIX (POpPM pabOThI, HAlIPaBJICHHBIX Ha BOBJICUEHHUE YYAIUXCS B MATEMATUYECKYIO J€ATEIbHOCTb,
Ha OOecreYeHrne TOHMMAHUS MMM MaTeMaTHYeCKOro MarepHuaja W pa3BUTHA WHTEIUICKTa, NPUOOPETEHHE IPAKTHYECKHX HABBIKOB, YMEHHMN
MPOBOJNTH PAaCCYXAEHHUA, JoKazaTeslbcTBa. Hapsimy ¢ STuM B Heil yzaensercs BHUMaHUE HCMOJIb30BAHUIO KOMIBIOTEPOB U HMHGOPMAIMOHHBIX
TEXHOJIOTHH JJIsl YCUJICHUS BU3YaJIbHOM M SKCIIEPUMEHTAIbHOM cocTaBistonieil o0yueHus: MmareMatuke. Paboyas mporpaMMa 1mo3BosisieT 00ecnednuThb
dbopMHpOBaHHE, KaK npeOMemHblX YMEHHH, TaK M YHUBEPCANbHbIX YueOHbIX Oelicmeuil TIKOJbHUKOB, a TakKXKe CIIOCOOCTBYET JIOCTHKEHHUIO
omnpenenéHHbIx BO PI'OC MUYHOCTHBIX Pe3yIbTaTOB, KOTOPHIE B JAIbHEHIIIEM MO3BOJAT yYallUMCS IPUMEHATh MOJYyYCHHbIC 3HAHUS U YMEHUS IS
pEIIeHUs Pa3IUYHBIX )KU3HEHHBIX 33]1a4.

2. Ilnanmpyemble pe3yabTaThl H3yUeHUs npeamera «MaTeMaTHKa»

JInuHoCTHBIE, MeTaNpeAMeTHbIE U NPeAMeTHbIE Pe3yabTaThl

JInuHoCTHBIE pe3yJbTaThl U3yueHUs mnpeaMera «MaTemaTuka» (B BHJIE CIEIYIOUIMX Y4eOHBIX KypcoB: 5—6 kiacc — «Marematuka», 7-9
Kkace — «Anrebpa» u «['eomeTpusi») SBISIOTCS CIEAYIOIINE KaueCTBa:

®  HE3aBUCHUMOCTb U KPUTUYHOCTH MBILIUICHMUS;

o BOJIS 1 HACTOMYHNBOCTH B JOCTHMIXKCHHUU LICIIN.

CpencTBoM JOCTHKEHMSI 3TUX PE3YJIBTATOB SIBJIACTCSA:

e cucreMa 3aJjaHui yueOHUKOB;

o npeacTaBjCHHAsA B y‘~I66HI/IKaX B SIBHOM BHUJC OpraHu3anusg MaTcpualia 1o nNpuHIuIly MUHUMAKCA,

° HCIIOJIb30OBAHHUEC COBOKYITHOCTH TGXHOJIOFI/IfI, OPHUCHTHPOBAHHBIX Ha Pa3sBUTHC CaMOCTOATCIBHOCTU W KPHUTHYHOCTH MBIIJICHUA:

TCXHOJIOI'UA HpO6JICMHOF 0 Juajiora, TCXHOJIOTHA IMPOAYKTUBHOI'O YTCHU A, TCXHOJIOT'USA OLICHUBAHUS.

MeTtanpeameTHble pe3yabTaThl U3yueHUs Kypca «MaTteMaTukay sBIISIOTCS:

e T[epBOHAuYaJbHBIC TMPEACTABICHUS 00 HIEIX W O METOAaX MaTeMaTUKU KaK YHHMBEpPCaJbHOM S3bIKE HAyKH M TEXHHKH, CPEICTBE
MOJIETTUPOBAHUS SIBJIEHUN U IIPOLIECCOB;

e  yMEHHE BHJETh MAaTEMaTHUYECKYIO 3a]]auy B KOHTEKCTE MPOOJIEMHON CUTYalluH B IPYTUX JUCIHUILTUHAX, B OKPYKAIOIIEH KU3HU,

®  yMEHHE HaXOAWTb B PA3JIMYHBIX UCTOYHHKAX UH(OPMALIHIO, HEOOXOAUMYIO JUIsSl peLIeHHUs] MaTeMaTUYECKUX MpoOseM, MpeCTaBIsuTh €€ B
HNOHATHON (pOopMe, IPUHUMATD PELICHHUE B YCIOBUSIX HETOIHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(OpMaIuy;

e yMEHHE I[OHMMAaTb W HCMHOJb30BaTh MAaTEMaTUYECKUE CPEACTBAa HAriIsSAHOCTH (rpaduKu, AuarpamMmbl, TaOJMIBI, CXEMbl) IS
WUTFOCTPALIMK, UHTEPIIPETALIMH, APTYMEHTALINH;

e  yMEHHE BBIJIBUTATh FMIOTE3bI PU PEIICHUH YUeOHBIX 3a]1a4, TOHUMATh HEOOXOIUMOCTb UX MPOBEPKH;

e  yMEHHUE NPUMEHATh MHIYKTUBHBIC U I€yKTUBHBIC CTIOCOOBI PacCyKACHUH, BUETh Pa3IMYHbIC CTPATETUH PEIICHUS 3a/1a4;
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o IMOHMMAaHHE CYIITHOCTHU aJITOPUTMHUYCCKUX HpCI[HI/IcaHI/Iﬁ U YMCHHUC HCfICTBOBaTb B COOTBCTCTBHHU C NPEIIIOKCHHBIM aJITOPUTMOM;
® YMEHHUEC CaMOCTOATCIIbHO CTaBUTh LCJIH, BI>I6I/IpaTI> H CO3J1aBaTh aAJITOPUTMBI JJId PCIICHUA y‘le6HI>IX MaTE€MaTHYCCKHUX np06neM;
L YMCHUC INIAHUPOBATH U OCYIICCTBIIATE ACATCIbHOCTL, HAITPABJICHHYIO Ha PECIICHUEC 3a4a4 UCCIICA0BATCIIBCKOIO XapaKTepa.

IIpenmeTHble pe3yabTaThl U3yUeHHs npeaMeTa «MaremaTuka»

5 kiaace 6 KiIacce
HCI’ZOJZb?OGClWlb HpI/I peHICHI/II/I MaTeMaTHYCCKUX 3aJad, uXx 06OCHOBaHI/II/I nu HCI’ZOJZb?OGClmb HpI/I pemeHI/m MAaTEMAaTHYCCKHUX 3aJ1a4d, uX O6OCHOBaHI/II/I nu HpOBepKe
npOBepKe HaﬁI[GHHOFO pe].LIeHI/ISI 3HAaHUC. Ha3BaHI/II>'I n Haﬁl[eHHOI‘O pCHIeHI/I}l 3HAHUC O:

MOCIIEIOBATENIFHOCTH YHCEN B HAaTypalbHOM psny B mpenenax 1 000 000
(c kakoro dYWcia HaYMHAETCS OJTOT Psll, Kak oOpasyercs KaxIoe
CIIEMYIONee YUCIIO B OTOM PSINy); KaKk oOpa3yeTcs Kaxkhas Ciemyromas
cuéTHas eIMHUIIA,;

- HA3BaHUS U TOCJIEIOBATEIHHOCTh Pa3psI0B B 3aIlTUCH YUCIIA;

- Ha3BaHMS U MOCIIEIOBATEILHOCTh MEPBBIX TPEX KIIACCOB;

-CKOJILKO Pa3psiZioB COAEPIKUTCS B KAXKJOM KIIacce;

-COOTHOIIIEHUE MEXAY pPa3psaaMH; CKOJbKO EIUHUI] KaXJIOro Kiacca
COJICPKUTCS B 3aIMCH YHCIA;

-KaK YCTPOCHA IMO3UIIMOHHAS JIECATHYHAS CUCTEMa CUWCIICHUS; CIUHUIIBI
WU3MEpeHHs BENWYWH (JJTMHA, Macca, BpeMs, IUIOIIa/b), COOTHOIICHUS
MEXTy HUMHU;

-pyHKIMOHATTFHON CBSI3M MEXIY TPYIIaMH BelW4HH (I[eHa, KOJIMYEeCTBO,
CTOUMOCTB; CKOPOCTb, BPEMSI, PACCTOSIHUE; MPOU3BOIUTEIHHOCTh TPY/a,
BpeMs paboThl, paboTa).

Buoinonnsime ycrueie Beruucienus (B npeaenax 1 000 000) B ciyuasx,
CBOJIUMBIX K BBIYHMCICHUSIM B mipezesiax 100, v MUCbMEHHBIC BBIYMCIICHUS
B OCTaJIbHBIX CIy4asX; BBIIOJIHSITH IPOBEPKY MPABUILHOCTH BBHIYUCIICHUI;
evinonnams yMHOkeHue u neienue ¢ 1 000; egwiuuciames 3HaYEHUS
YHUCIIOBBIX BBIPAXEHHH, copepikanmx 3—4 melcTBus co ckoOkamu u 0e3
HUX; packiadvléams HATYPAIbHOE YHCIO Ha TPOCTHIE MHOXHUTEIN;
HaxoOumv HaOOIBIIHIA OOIIWH NENNUTENb U HaMEeHbIIee 00IIee KpaTHOe
HECKOIIbKHUX YHUCEIT;

- pewiams TIPOCTBIE W COCTAaBHBIE TEKCTOBBIE 3aaud; BbINUCLIBAND
MHOXKECTBO  BCEBO3MOXKHBIX  pPE3YJIbTaTOB  (MCXOAOB) MPOCTEUIIHNX
CIIy9allHBIX OKCIIEPUMEHTOB; HAX0Oumb BEPOSTHOCTH MPOCTEUIIHX
CITy4alHbIX COOBITHIA;

- JIECSITUYHBIX Ipo0sX U MpaBUiax ACHCTBUN C HUMU;

- OTHOLIEHMSIX M NMPOIOPLUAX; OCHOBHOM CBOMCTBE NPOIIOPLIUHY;

- TPSMOH 1 0OpATHOM MPOTIOPITMOHATEHEIX 3aBUCUMOCTSIX, M IX CBOHCTBAX;
- TIPOLIEHTAX;

- LeNbIX ¥ JPOOHBIX OTPULATEIBHBIX YHCIIAX; PALMOHAIBHBIX YHCTIAX;

- TIpaBUJI€ CPABHEHHUS PALIMOHAIBHBIX YUCET;

MpaBWjaX BBIOJHEHHUS OINEpanuii HajJ PpPaldOHAIBHBIMH YHCIAMH,
onepauun

- CpagHuBams NECSITUIHBIE APOOH;

- 8LINOHAMb OTICPAIIMN HAJ| ECITUIHBIMU JIPOOSIMU;

- npeobpazoevieams NECITUIHYIO TPpoOb B OOBIKHOBEHHYIO M HA000POT;
- OKpy2nsmb LIENble YUCIIa U JECSITUYHBIE APOOH;

- HaxoOumy NPUOTKEHHBIE 3HAUCHHS BEJINUHH C HEIOCTATKOM M N30BITKOM;

- 8bINOAHAMb TIPUOTKEHHBIE BBIYMCIEHHS U OLIEHKY YHCIOBOTO BBIPAYKEHUS;

- OJenumb YUCIO B TaHHOM OTHOILECHUHY;

- HaxoOumy HEU3BECTHBIN WICH MPOIOPLIUH;

- HaxoOumvb IAHHOE KOJIMYECTBO MPOLEHTOB OT YHCJIA W YHCIO 1O H3BECTHOMY
KOJIMYECTBY MPOIIEHTOB OT HETO;

- HAaxoOumbs, CKOJIBKO MPOLIEHTOB OJHO YHCIIO COCTABIIAET OT APYroro;

- ygeauyusams ¥ yMEHBIIATh YHCIIO HA TaHHOE KOJMYECTBO MIPOIICHTOB;

- peuiamb TEKCTOBBIE 33J]a4l HA OTHOUIEHHS, IPONIOPLIMH U HPOLICHTHI;

- cpasHuéamy ABa PALMOHAIBHBIX YHCIA;

- BbINOAHAMYL ONEPALNU HAaJ pPalMOHAIbHBIMU YHCIIAMH, HCIIOJIB30BaTh CBOMICTBA
onepaunui Jisl ynpoueHus BEIYUCICHUH,

- pewams KOMOMHATOPHBIE 324K C TIOMOIIBIO TIPaBMIIa YMHOKEHUS;

- HAaxoO0umbv BEPOSTHOCTH MPOCTEHININX CITyYaHBIX COOBITHIA;

- pewiams TIPOCTEHININE 3a7]a4l HA OCEBYIO U IIEHTPAIbHYIO CHMMETPHIO;

CBOMCTBaxX
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- pewiams yIOOHBIM JUIs ce0si criocoOOM (B TOM YHCJIE M C IOMOIIbIO
Tabmui ¥ rpadoB) KOMOWHATOPHBIC 33Jla4d: HA MEPECTAHOBKY U3 TPEX
3JIEMEHTOB, MPABUIIO IPOM3BEICHHUS, YCTAHOBJICHHE 4YHCIA IIap Ha
MHOECTBE U3 3—5 3JIEMEHTOB;

- pewiams yOOOHBIM IS ceOsi criocoOOM (B TOM YHCJIE W C ITOMOIIBIO
Tabmuiy 1 TpadoB) JIOTMYECKUE 3allauyd, Cojepxamue He Oosee TpEX
BBICKA3LIBAHHI;

- yumames WHDOPMALMIO, 3alHMCAHHYI C T[OMOIIbIO  JINHEHHBIX,
CTOJNIOUATHIX U KPYTOBBIX JHATPAMM; CHpOUms TMPOCTECUIINE JTMHEHHBIC,
CTOJI0YATHIC U KPYTOBBIC IUArPaMMBI;

- HaxoOumv PEUICHUS <OKU3HEHHBIX» (KOMIIETCHTHOCTHBIX) 3aja4, B
KOTOPBIX HCIIOJIB3YIOTCS MaTeMaTHUYSCKUE CPEJICTBA; - C030A6amb
OpOAyKT (pe3ynbTaT TPOCKTHOW JAEATENBHOCTH), JUIS HW3Yy4YCHHS U
OMKMCAHUs KOTOPOTO MCIIOJIb3YIOTCS MAaTEeMaTHYECKHE CPEJICTRA.

- pewams TPOCTEUIIME 3aJa4yd Ha pa3pe3aHUe U COCTABJIEHUE TIE€OMETPUUYECKUX
uryp;

- HaxoOoumuv PEIICHUS («©KU3HEHHBIX» (KOMIIETCHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIIOJIL3YIOTCA MaTEMAaTUYCCKUE CPEACTBA,

- coz0aéams TPOAYKT (pe3yinbTaT ITPOEKTHOH JesITeNbHOCTH), IS W3Y4eHUs u
OIMUCAaHUA KOTOPOI'0 UCTIOJIB3YIOTCA MATCMATUYICCKUC CPEACTBA.




7 kaacc (aaredpa)

7 kaacc (reoMeTpus)

Hcnonvzosams Tpu pellieHUH MaTEeMaTHUYECKHUX 33]1a4, UX 000CHOBAaHUH U
MPOBEPKE HAMJICHHOTO PEILECHUS 3HaHUE O:

- HaTypaJIbHBIX, LIETIBIX, palrOHAIBHBIX,
JIEHCTBUTEIBHBIX YUCIIAX;

- CTETICHU C HATYPaJIbHBIMU MTOKA3aTEIsIMU U UX CBOUCTBAX;

- OJHOWICHAX U MpaBUJIaX ACUCTBUM C HUMU;

- MHOTOWJIEHaX U MpaBuiax JIeUCTBUN C HUMU;

- (hopMyIiax COKpamEHHOT0 YMHOXKCHUS;

- TOKJIECTBAX; METOJIaX I0KA3aTEIbCTBA TOXKIECTB;

- TUHEHHBIX YPABHEHUSX C OJTHOM HEU3BECTHOM U METOAAX UX PELICHMUS;

- CHUCTeMax IBYX JHWHEHHBIX ypaBHEHWH C JBYMS HEW3BECTHBIMH U
METO/IaX UX PEIICHHUS.

- Buinoanams neiicTBUS C OMHOUIEHAMU U MHOTOUYIECHAMU;

- y3Hasamb B BBIPAXCHHUIX (OPMYJIbI COKPAIIEHHOTO YMHOXEHHUS U
MPUMEHSTH UX;

-pACKIadbl8ams MHOTOWICHBI HA MHOXHUTEIIH;

- BbINONHAMb TOXKIECTBEHHBIE MPEOO0pa30BaHUs IENbIX alre0panvecKux
BBIPAKCHUH;

- 00Ka3bl6ams MPOCTEHUIITNE TOXKIECTBA;

- HAXOOUMb YUCIIO COUCTAHUN U YHCIIO pa3MEIICHHIA;

- peuiams JTUHEHHBIE YPaBHEHUS C OJHOW HEU3BECTHOW;

- pewiamsv CUCTEMBI JBYX JTUHEHHBIX YPaBHEHHH C JBYMS HEHU3BECTHBIMU
METOJIOM TOJICTAHOBKH U METO/IOM alreOpamyecKoro CIOXKCHHS,

- pewiamv TEKCTOBBIE 33Ja4d C IOMOIIBIO JIMHEHHBIX YpPaBHEHHH U
CHUCTEM;

- HaxoOumv PEUICHHS <(OKU3HCHHBIX» (KOMIICTEHTHOCTHBIX) 3aja4, B
KOTOPBIX UCIIOJIB3YIOTCSI MaTeMaTHUECKUE CPEACTBA;

- cos0dasames TPOAYKT (pe3yabTaT TMPOCKTHOH JEATEINHHOCTH), IS
U3YYCHUS U OMNHCAHUS KOTOPOTO HCIIOJB3YIOTCS MAaTEMaTHYECKUE
CpenCcTBa.

MppaIOHATbHBIX,

Hcnonvszosams TIpU peIICHUN MaTeMaTHYECKUX 3a/1a4, UX 00OOCHOBAHUM M IPOBEPKE
Hal/IEHHOT'O PEIIECHNUs 3HaHHE O:

- OCHOBHBIX I'€OMETPUYECKHUX IOHATHSX: TOUKA, HIPAMasi, IUNIOCKOCTb, JIyd, OTPE30K,
JIOMaHasi, MHOTOYT'OJIbHUK;

- OTIpeIeTICHUH yTiia, OMCCEKTPHUCHI YIJIa, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;

- CBOMCTBAaX CMEXHBIX H BEPTUKAIBHBIX YTJIOB;

- ONpeieNieHNH pPaBEHCTBA TE€OMETPUYECKHX (uryp;
TPEYTrOJbHHUKOB;

- TEOMETPHUYECKUX MECTaX TOUYCK; OMCCEKTPHUCE YIIa U CEPEIUHHOM IEPIEHIUKYIISIpe
K OTpE3KY KaK FeOMETPUUIECKUX MECTaX TOYEK;

- ONpCACIICHUN MNapaJlyICJIBHBIX IPAMBIX; IIPU3HaAKax M CBOMCTBAX napauICJIbHbBIX
NPSMBIX;

- aKCMOMeE NapajyIeIbHOCTH U €€ KPaTKOM NCTOpuUH;

- (hopMyIie CyMMBI YTJIOB TPEYrOIbHUKA;

- OIIpeJieNICHUH ¥ CBOMCTBAX CpeAHEH JIMHUN TPEYTOJIbHUKA,

- reopeme Daneca.

- [Ipumensimy CBOMCTBA CMEXXHBIX M BEPTUKAIBHBIX YIJIOB IIPH PELICHUH 3a11a4;

- HAX00umv B KOHKPCTHBIX CUTyalUsAX pPaBHBIC TPCYTOJbHUKU W JOKA3bIBATh HX
PaBEHCTBO;

- ycmauasaueams TAPALICIBHOCTh NPSAMBIX M INPUMEHATh CBONWCTBA MapauIECIbHBIX
NPSAMBIX;

- NPUMEeHAMb TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA;

- UCNnONb306ams TEOPEMY O CPEIHEH JIMHUM TpeyroibHHKa U Teopemy daneca npu
pELICHNN 3a/1a4;

- HaxoOumb PEUICHUS <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIb3YIOTCS MaTeMaTU4eCKUE CPE/ICTBA;

- co30aéamb TPOAYKT (pe3yabTaT NPOEKTHOW JESITENbHOCTH), A H3y4YEHUS U
OTHCaHUs KOTOPOTO HCIIONIb3YIOTCS MAaTEMAaTHIEeCKHE CPEJICTBA.

MpU3HaKaX pPaBEHCTBA




8 kiacc (anredpa)

8 kuacc (reomerpus)

Hcnonvzosams Tipu pelieHUN MaTeMaTHIECKHUX 3a]a4, X 000CHOBAaHUH U
NPOBEpPKE HAWJCHHOTO PEIICHHs 3HAHHUE O:

- anreOpanvecKkoi IpoOH; OCHOBHOM CBOHCTBE ApOOH;

- IpaBWJIaX JACUCTBHI ¢ anredpandeckKuMu IpoOsIMu;

- CTETICHSX C LEJIBIMU TTOKA3aTeIISIMH U UX CBOMCTBAX;

-CTaHJAPTHOM BHJE YHCIA;

- pymkmmsx y = kx+b , y = X%, y = k/ X, ux cBoiicTBax u rpaduKax;

- IOHSITUY KBaJPAaTHOTO KOPHS U apu(hMETHIECKOTO KBaJPaTHOTO KOPHS;

- CBOMCTBax apu(phMETHUECKHUX KBAAPATHBIX KOPHEH;

- pymkimn Y =V X, eé cBoifcTBaX U rpaduKe;

- (hopmyrie sl KOPHEH KBaJIpaTHOTO YPaBHEHUS,

- TeopeMe Buera 11 npuBeAEHHOTO M O0IIEro KBaAPaTHOTO YpaBHEHMUS;

- OCHOBHBIX METOJAX PEHICHHS ETBIX PAllHOHAIBHBIX YPaBHEHHA: METO e
pa3ioXeHus Ha MHOXKHUTEIHN W METOJIe 3aMEHbI HEN3BECTHOI;

- METO/Ie pelIeHUsI JPOOHBIX PAlMOHANBHBIX YPaBHEHUH;

- OCHOBHBIX METOJaX PEIIeHHs CUCTEM PallMOHATIbHBIX YPaBHEHHH.

- Coxpawame anrebpandecKue aApoou;

- 8LINOAHAMb APUPMETHUECKUE JCHCTBHS C alNreOpanyecKUMU APOOSIMU;

- UChONbL306amMb CBOMCTBA CTENEHEW C MENBIMH TOKa3aTeNsIMH TIpH
pEeLlIeHNH 3a/1aY;

- 3aNUCHIBAMb YNCIIAa B CTAHJITAPTHOM BHJIE;

- 6bINOAHAMbL  TOXIECTBEHHBIE  MPeoOpa3oBaHUS
BBIPAKEHHUIA;

- cmpoums rpaduky byukimii y = kx+b , y =x?, y = k/ X, 1 ncmons30BaTh
WX CBOICTBa MPH pPEIICHUH 3a/1aY;

- 8bIYUCAAMb APUPMETUIECKUE KBAIPATHBIE KOPHHU;

- npumensimvb CBOWCTBA apH(QMETHUECKMX KBaJpPATHBIX KOpHEW MpH
peLlIeHNH 3a/1aY;

- cmpoums TpaduK QYHKIMK Y = VX U HCIOTB30BATh €r0 CBOWCTBA MPH
peLLeHNH 3a/1aY;

- pewiamsb KBaApaTHBIE YPABHEHUS;

- npumenams TeopeMy Buera npu pernennu 3agay;

- pewiams TEINble PallMOHAIBHBIC YPaBHEHHS METOAOM pa3JIOKEHHUS Ha
MHOJKUTEIN ¥ METOJIOM 3aMEHbI HEU3BECTHOM;

- pewiamsb NPOOHBIE YpaBHEHUS;

- peuiamsv CUCTEMBl PallOHAJBHBIX YPaBHEHHIA;

paLMOHATIBHBIX

Hcnonvzosams TIpU pelieHUN MaTeMaTHYECKUX 3a]1a4, ©X 000OCHOBAaHUHU M MPOBEPKE
HalJICHHOTO PELICHHUs 3HAHUE O:

- OmpeleNeHNH IapajiiesiorpaMma,
CBOMCTBAx U IPU3HAKAX;

- ONpeIeNeHUH Tpalelud; JJIEMEHTaX Tpaleluuy; TeopeMe O CpeaHed JHMHHUU
Tpanenuy;

- OTIpeIeTICHUH OKPYKHOCTH, KpyTra M UX JJIEMEHTOB;

- TeopeMe 00 U3MEPEHHH YTIIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- OTIpeJIeNIEHUH ¥ CBOMCTBAaX KAacaTENbHBIX K OKPYKHOCTH; TEOpEME O PaBEHCTBE JIBYX
KacaTeJbHBIX, IPOBEIEHHBIX U3 OAHOU TOUKH;

- OIIpeJIeJIEHUY BIMCAHHON 1 ONTMCAHHOU OKPYKHOCTEH, X CBOMCTBAX;

- OmpeneNeHUH TPUTOHOMETpUUYECKHE (YHKIMH OCTpOro yria,
COOTHOIICHUN MEXy HUMHU;

- npuéMax peleHus IPSIMOYTOIBHBIX TPEYTOJIbHUKOB;

- TPUTOHOMETPHUYECKUX QYHKIMIX yrioB ot 0 go 180°;

- TeOpeMe KOCHHYCOB 1 TEOpEME CUHYCOB;

- IpuéMax pelIeHus IPOU3BOIBHBIX TPEYTOJIHHUKOB;

- hopMyIax JuIs TUIONIAIU TPEYTOJIbHUKA, TapajlieIorpaMMa, Tpanelny;
- reopeme [Tudaropa.

- Ilpumensms TPU3HAKA W CBOMCTBA MapaiuieorpaMMa, poM0a, MPsSIMOYTOJIEHUKA,
KBaJIpara MpH PelIeHu: 3a/1a4;

- pewiams TIPOCTENINNE 3aa9U HA TPAIIEIHIO;

- Hax0Oums TPALYCHYIO MEPY YIJIOB, CBS3aHHBIX C OKPYKHOCTBIO; YCTaHABIUBATD UX
PaBEHCTBO;

- npuMeHamsb CBOMCTBA KacaTeNIbHBIX K OKPYKHOCTH TP PELICHNUH 3aj1ay;

- pewiams 3a/1a4M Ha BOUCAHHYIO M OMIMCAaHHYIO OKPY>KHOCTB;

- 6bINOJAHAMbL OCHOBHBIE TE€OMETPHUYECKHE IMOCTPOCHUSI C IOMOMIBI0 LUPKYIS M
JIMHEHKU,

- HAX0OUmMb 3HAYCHUS] TPUTOHOMETPHUYECKHX (DYHKIUH OCTPOTO yria 4epe3 CTOPOHBI
NPSMOYTOJIHOTO TPEYTOJIbHUKA,

- npumeHsimb COOTHOLICHUS MEXKIY TPUTOHOMETPHUYECKMMHU (YHKUUSAMH TIpH
pEIIeHu  3a/]a9; B YACTHOCTH, 10 3HAYCHHUIO OHOW M3 (DYHKIMH HAXOAWUTh 3HAYCHHS
BCEX OCTAIIbHBIX;

- pewiams TIPSIMOYTOJIbHBIE TPEYTOJNBHUKH;

- ¢600umb pabOTy C TpUroHOMeTpudeckuMH (QyHKIUsAMH yriaoB oT 0 mo 180° k
CIIy4Yaro OCTPBIX YIJIOB;

pom0Oa, TpPAMOYTONBHUKA, KBaapara; UuX

OCHOBHBIX
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- pewiams TEKCTOBBIE 3a/1a4M C MOMOIIBIO KBAJPATHBIX U PAllMOHAIBHBIX
YpaBHEHUH U UX CHCTEM;

- HaxoO0umv PEIIEHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajad, B
KOTOPBIX UCIOJIB3YIOTCSI MaTeMaTHUECKHE CPEACTBA;

- co30aeamb TPONYKT (pe3yslbTaT IPOCKTHOM HNEATEIBHOCTH), VIS
U3y4eHHUST M ONHCAaHHUA KOTOPOTO HCIOJB3YIOTCS MaTeMaTHUeCKue
CpezcTBa.

- npUMeHAmMb TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB IIPH PEIICHIH 33134,

- pewamsb TIPOU3BOIBHBIC TPEYTOIBHUKHY;

- HaxoOumd TUTOIAIA TPEYTOJIbHUKOB, TIAPAIJIEIOTPAMMOB, TPATICIIHT;

- npumenams Teopemy [ludaropa npu pemieHnn 3angay;

- Hax0Oumdb TPOCTEHIIINE TEOMETPUIECKHIE BEPOSTHOCTH;

- HaxoO0umb PpeUIeHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33Jla4, B KOTOPBIX
WCTIOJB3YIOTCS MaTEMAaTHYECKUE CPE/ICTBA;

- co30asamv TPOAYKT (pe3yabTaT NPOEKTHOW JESTENbHOCTH), IS HM3y4YCHUS W
OTIMCaHUs KOTOPOTO HCIIONB3YIOTCS MaTEMaTHIECKHE CPEJICTBA.

9 kJaacc (aareopa)

9 kiacc (reomeTpus)

Hcnonv3osams Ipu pellIeCHNN MaTeMaTHYECKUX 33714, UX OOOCHOBAHHUHU U
MIPOBEpKE HAWJEHHOTO PELIeHNs 3HaHUE O:

- CBOMCTBAX YHCIIOBBIX HEPABEHCTB;

- METOJIaX pPeleHNs TUHEMHBIX HEPABEHCTB;

- CBOMCTBAxX KBaJpaTUIHON (PYHKITUH;

- METOJIaX PelIeHHs KBaAPaTHBIX HEPABEHCTB;

- METOJIE MHTEPBAJIOB JUIS PEIICHUS palliOHAIBHBIX HEPABEHCTB;

- METOJIaX PELIeHHs CHCTEM HEPaBEHCTB;

- cBolicTBax M rpaduke GpyHKIMK Y = X' IPU HATYpaIbHOM ;

- ONIPEJEIIEHUH U CBOMCTBAX KOPHEHN CTENEHH N,

- CTEMEHSIX C pallMOHAIIBHBIMY [TOKA3aTENIAMU U UX CBOWCTBAX;

- OMpe/iesieHNH M OCHOBHBIX CBOWCTBaxX apu(pPMETHYECKON MpOTPecCH;
bopmyIe st HaXOKACHUS CyMMBI €€ HECKOJIbKUX TEPBBIX WICHOB;

- ONpEJEJICHUH M OCHOBHBIX CBOWMCTBaX TE€OMETPUUYECKON MpOrpeccuy;
dbopmyIie st HaXOKACHUSI CyMMBI €€ HECKOJIbKUX TIEPBBIX WICHOB;

- ¢dopmyne IUIs CyMMBI OECKOHEUHOHW Te€OMETPHYECKOH IMPOTPEcCHH CO
3HAMEHATENIEM, MEHBIIIUM 110 MOAYIIO €IUHHIIBI.

- Hcnonv3o6ams CBOWCTBA YMCIIOBBIX HEPABEHCTB VI IIPeoOpa3OBaHUS
HEPaBEHCTB;

- 0oKa3bleams TMPOCTENIINE HEPABEHCTBA;

- pewiams TUHEVHbBIE HEPABEHCTBA;

- cmpoums Tpa(UK KBAAPATUYHOW (QYHKIMM M HCIOJIB30BaTh €ro IPH
peleHu! 3a/1a4;

- pewiams KBaJpaTHBIC HEPABEHCTBA;

- pewiams paliOHAJIbHBIE HEPABEHCTBA METOJOM HHTEPBAJIOB;

Hcnonv3osams Tpu pellieHUH MaTeMaTU4ecKuX 3afad, UX 00OCHOBaHUH U MPOBEPKE
HalIGHHOTO peIlIeHus 3HaHHE O:

- IpU3HaKaX IOA00Us TPEYTOJIbHUKOB;

- TEOpPEME O IPONOPLUOHAIBHBIX OTPE3KAX;

- CBOHCTBE OMCCEKTPUCHI TPEYTOJIbHHKA;

- IPOMOPIIMOHANBHBIX OTPE3KaxX B MPSMOYTOJIEHOM TPEYTOJIbHHKE;

- IPONOPIIMOHANBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOLICHUH IUIOIAAeH TTOZOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBaxX MPaBWIBHBIX MHOTOYIOJBHHUKOB; CBSI3H MEXIY CTOPOHOH IpPaBHIBHOIO
MHOTOYTOJIBHHKA U pafilyCaMH BIIMCAHHOT'O U ONIMCAHHOTO KPYTOB;

- OIIpeIeNICHU N AJTMHBI OKPYKHOCTH U OpMyJie Uisl €€ BEIYUCICHHUS;

- (hopMyIIe TUTOMIAIU TIPABUIBLHOTO MHOT'OYTOJIBHUKA;

- ONpeleNIeHUH IUIOIAAW Kpyra u Qopmyne mist e€ BelUMCICHUs; GopMmyne ams
BBIYMCIIEHHUS TUIONIAe YacTel Kpyra;

- MpaBUJIE HAXOXKIACHHA CYMMBI M Pa3HOCTH BEKTOPOB, NPOU3BENEHHUS BEKTOpa Ha
CKaJIsip; CBOMCTBA 3TUX ONEpaInii;

- OTIpeIeTICHNH KOOPJMHAT BEKTOpa M METOJIaX UX HAXOXIACHUS;

- IpaBUWJIC BBHITIOJHEHUI orepanuii HaJl BEKTOpaMH B KOOPAMHATHOH (opme;

- ONpEleNIeHMH CKAIIPHOTO IPOU3BEACHUS BEKTOPOB W QopMmyae [Uid €ro
HaXO0XKJICHHUS,;

- CBA3M MEX1y KOOPJIMHATAMU BEKTOPOB M KOOPAMHATAMHU TOYEK;

- BEKTOPHBIM U KOOPAMHATHBIM METOAAX PEUIEHUS T€OMETPUUECKHX 3a/1ay.

- ¢opmynax o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX QHUTYP:
napajjiesenunesna, Kyoa, mapa, HIWIMHAPa, KOHyca.

- [Ipumensimv IPU3HAKYU TTOA00MS TPEYTOJLHUKOB TIPH PEIICHUHN 33124,
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- peutamsv CUCTEMbI HCPAaBCHCTB,

- cmpoums rpaduK GYHKIUHM Y = X' IIpU HATYpaabHOM N M UCIOJIb30BaTh

€ro MpH pelIeHu: 3a/1a4;
- HaxoOumb KOPHU CTETNEHH N,

- UCNnoab306amb CBOWMCTBA KOPHEM CTENEeHH N TIPU TOXKIECTBEHHBIX

npeoOpa3oBaHMsX;

- HAX0OUMdb 3HAYCHUS CTCIICHEH C panrOHaJIbHBIMH ITOKAa3aTCIAMU
- peuwiamsb OCHOBHBIC 3adayMv Ha apH(I)MGTH‘IeCKYIO U TCOMETPHUYCCKYIO | -

MIPOTPECCHH;

- HaxoOums CyMMy OCCKOHEYHOW TEOMETPHYECKOH MpOrpeccuu co

3HAMEHATCJIEM, MEHBIINM 110 MOAYJIIO €AMHHUIIBI;

- Haxooums PEUICHHUS (OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajad, B

KOTOPBIX UCIIOJIB3YHOTCA MaTEMATUICCKUE CPEACTBA,

- co30aéams TPOAYKT (pe3ylbTaT NPOCKTHOW JIEATCIHOCTH), s
W3Y4eHUSI W OIUCAaHWS KOTOPOTO HWCIIONB3YIOTCS MaTeMaTH4eCKHe

CpencTBa.

npumensamsb TCOMETPUYCCKUC
TEOMETPUICCKUX 3a/1a4;

- pewiams TIPOCTENININE 3a7]a91 Ha MIPOMOPIIMOHATBHbIE OTPE3KH;

- pewiamsb TIPOCTSHINTNE 3a/1a4 HA IPABUIIHLHBIE MHOTOYTOJIEHUKY;

- HaxoOumd IINHY OKPY>KHOCTH, IUIOMIAAb KPyTra H €ro 4acTeii;

- 8LINOAHAMb ONIEPAIIMY HaJl BEKTOPAMH B TEOMETPUYECKOHN U KOOpAMHATHOH (hopme;
- HaxoOumdv CKAISPHOE TIPOU3BE/ICHIE BEKTOPOB U MPUMEHSTH €r0 JUIS HaXOXKICHUS
pa3IMYHBIX TEOMETPHUYECKUX BEITHYNH;

- pewiams TEOMETPUUECKUE 331a91 BEKTOPHBIM M KOOPIUHATHBIM METOIOM;
npeoOpa3oBaHUs IUIOCKOCTH TIPU  PEIICHUU

- HaxoOumv OOBEMBI OCHOBHBIX TPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (QUTYD:
napajuienienunesna, Kyoa, mapa, uImHIpa, KOHyca;

- HaxoOumb PEIIeHUs <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIIOJIB3YIOTCSl MAaTEMaTHYECKHE CPEJICTBA;

- co30asamb TPOAYKT (pe3ylbTaT INPOCKTHOW MEATENBHOCTH), VISl HU3YUCHUS H
OTMCaHHUsI KOTOPOT'O HCIIONB3YIOTCSI MATEMAaTHUECKUE CPECTBA.

®opmupoBanue YY/JI B pamkax yueOHoro npeamera «MaremaTuka

YHuBepcaabHble y4eOHbIe el CTBUS

PerynsaTuBubie YY /|
(5-9 knaccwn)

IMo3naBaTenbubie YY /I
(5-9 knaccwi)

Kommynukatuubie YY ][
(5-9 kaccwn)

CaMOCTOSITEIBHO 0OHapysicusams 1 (HOpMyIHPOBATH
yaeOHyI0 TpoOJIeMy, ONpenensITh Ielb YIeOHOM
JIESITEIILHOCTH, BBIOUPATh TEMY MPOCKTA;

— @bl0BU2aMb BEPCUH PEIICHUS TIPOOJIEMBI, 0CO3HABATH
(v WHTEpIpEeTHPOBAaTH B CIy4ae HEOOXOAUMOCTH)
KOHEYHBII pe3yNbTaT, BRIOUPATh CPEACTBA JTIOCTHIKEHHUS
e W3 TPEAJIOKEHHBIX, a TaKKe HCKaTh UX
CaMOCTOSITEIBHO;

— cocmagiamy (AHIUBUAYAIBHO WM B TPYIINE) TUIAH
perieHus mpooIeMbl (BBITIOIHEHUS MTPOCKTA);

— paboras 1o MJIaHy, céepsamsb CBOM ACHCTBUS C LETBIO

— aHAIU3UPOBAMb, CPABHUBAMD, KAdccuduyuposams u
0000wams GaKThI U SBJICHUS,

—ocyujecmensime CpaBHEHHUE, cepHanuio u
KJ1accu(UKAIHIO, CAMOCTOSTEIBHO BBIOMPAst OCHOBAHHUS
U KPUTEPUH I YKa3aHHBIX JIOTHYECKUX OIEPaIHii;
CTPOHUTH KIACCU(UKALUIO IYTEM IHUXOTOMHYECKOTO
JiesieHus (Ha OCHOBE OTPULIAHUSA);

— cmpoums JOTHYECKH OOOCHOBAaHHOE pacCyXIeHHE,
BKJIIOYAIOLIEE YCTAaHOBJICHHE NMPHUYMHHO-CIEACTBEHHBIX
CBSI3CH;

— co30asams MaTeMaTHUECKUEe MOJIEIH;

— CaMOCTOSITETIbHO 0p2anu308b18ams yaeOHOE

B3aUMoOJCHCcTBHE B Tpynmne (ONpeAcisaTh
obmme 1enw, JOrOBapUBaThCA APYr C
JpYrom);

— OTCTauBas CBOIO TOUKY 3PEHUS, NPUBOOUMNb
apaymenmul, IOATBEPK A UX (pakTamu;

-B JTIUCKYCCUU ymemb 6bLOBUHYMb
KOHTPapryMeHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY
MHEHHIO, C JOCTOMHCTBOM MPU3HABAMD

OIMMOOYHOCTh CBOEr0 MHEHHUs (€CITH  OHO

M, T0pU HEOOXOOMMOCTH, HCHPABIATh OIIMOKH | —COCTABISATH TE3WMCHl, pas3IM4YHbIe BHIBl IJIAHOB | TAKOBO) M KOPPEKTHPOBATH €I0;

CaMOCTOSITEIBHO (B TOM 4YHCIIE M KOPPEKTHPOBaTh | (IPOCTBIX, CIOXHBIX W T.L.). I[IpeoOpa3oBbIBaTh | — MOHUMAS TO3UIMIO APYTOTO, pa3iudams B
1aH); nHpOpPMAITMIO W3 OMHOTO BHAA B Apyrod (Tabiuily B | ero  peun: MHEHHE (TOYKY  3pCHHS),
— B JIMANIOTE C YYUTEJIEM  COBEPUICHCMB08amb | TEKCT, IUarpamMmmy); JI0Ka3aTeJIbCTBO (aprymeHTsl), (hakThl;
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CaMOCTOSITEIIFHO BEIPAOOTaHHBIE KPUTEPUN OLIEHKH.

— GbIYUMBIBATNH BCE YPOBHU TEKCTOBOM MHPOPMAIIHH;
—ymMemb  onpedeismv  BO3MOXHBIE  WCTOYHHKH
HEOOXOMUMBIX  CBEJCHWH,  MPOU3BOJIUTH  IOWCK
nHpOpPMAILUK, aHANM3UPOBaTh M  OLEHUBAaTh €&
JIOCTOBEPHOCTH;

— MOHWMAs TIO3WIIMIO JPYTOro YeJOBEKa, pasiuiams B
€ro pedyw: MHEHWE (TOYKY 3peHHS), ITO0Ka3aTeIbCTBO
(aprymenTsl), (akThl; THUIOTE3bI, AKCHOMBI, TCOPHHU.
Jlnst 3TOr0 CaMOCTOSITENBHO HCIONB30BaTh Pa3InYHbIC
BUJIBI YTCHUS (u3yuatoree, IIPOCMOTPOBOE,
03HAKOMUTENBHOE, IIOUCKOBOE), MPUEMBI CITYIIIAHUSI.

— CaMOMYy €030a8ams UCTOYHUKHA WHPOPMAIIUH Pa3HOTO

THIIA W JUI1  PasHBIX  ayIUTOpHiH, COOJIOAATH
HH(OPMAITMOHHYIO TUTUEHY 5 IpaBUiIa
nHPOPMALTMOHHOH 0€30MacHOCTH;

—ymembs UCNONb306AMb KOMITBIOTEPHBIE u

KOMMYHUKALIMOHHBIE TEXHOJIOTUH KaK MHCTPYMEHT IJIst
JOCTH)KCHUST  CBOMX  LieJe. YMeTb  BbIOUpATh
aJIcKBaTHbBIE 3aa4€ MHCTPYMEHTAJIbHBIE MPOTrPaMMHO-
arrapaTHble CPEACTBA U CEPBUCHI.

TUIIOTE3bI, aKCUOMBI, TEOPUU;
— yMemb B3[JISIHYTh HA CUTYallUI0 C HHOMU
MO3UIIAN B 00208ApUBAMbCs C TIOIBMU HHBIX
MHO3UIIUH.

CpencrBa dpopmupoBanus Y'Y /I

Cpeocmeom  popmuposanus PperyasaTUBHBEIX YVY/]]
CIIy’)KaT TEXHOJIOTHs MPOOJIEMHOTO AMANOra Ha JTare
W3y4eHUs] HOBOTO  MaTepuaisa ©  TEXHOJOTHS
OIICHHMBAHUs 00pa30BaTENbHBIX NTOCTHKEHUHN (YUeOHBIX
YCIIEXOB).

Cpeocmeom ¢popmuposanusi IO3HABATEIBHBIX Y Y /|
CIly’)kKaT ~ y4eOHbIi MaTepuall W  TpeXIe BCEro
MPOJYKTHBHBIC 3allaHus Y4eOHHKa, TO3BOJISIONINE
MPOJIBUTATKLCS 110 BCEM LISCTH JIMHUSIM Pa3BUTHSL.

— MHcnonp3oBanume wmareMaTHYeCKUX 3HAHWHA IS
PEUICHUs pa3IUYHBIX MaTEMATHUECKUX 33a]a4 ¥ OIICHKH
MOJYYEHHBIX PE3YJIbTATOB.
—COBOKYITHOCTh ~ YMEHHHl  TIO
JI0Ka3aTeNbHOW MAaTeMAaTUIECKON PeyHn.
— COBOKYITHOCTh YMEHUH 110 paboTe ¢ mHpopMaIei, B
TOM 4YHCIE W C Pa3IMYHBIMH MATEMATHUCCKHUMHU
TEKCTaMH.

—YMeHHS UCIIONIb30BaTh MAaTEeMAaTUIECKIE CPEACTBA IS
W3YUYCHHS U OTIMCAHUS PEATBbHBIX MPOIECCOB U SBJICHHIA.
— He3aBUCUMOCTD M KPUTHYHOCTD MBIILICHUSL.

— Bosist 1 HACTONYNBOCTH B TOCTYIKCHHH TICTTH.

HCIIOJIB30BaHUIO

Cpeocmeom dopmuposanus
KOMMYHUKAaTUBHBIX yva CILy>Kat
TEXHOJIOTHUS MIPOOIEMHOTO JTIaora

(moOyxmaromuid U MOABOASIINAN JHUAJIOT) H
opraHmzanus paboThl B MallbIX TpYMIax,
TaK)Ke UCIOJIb30BAHUE HA yPOKaX 3JIEMEHTOB
TEXHOJIOTHHU TPOJYKTUBHOTO YTCHHUSI.
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3. O6mas xapakTepucTHKa y4eGHOro npeamera «MareMaTuKa)

Conepxanne MaTeMaTH4ecKoro oOpa30BaHUS B OCHOBHOH mIkosie (OopMUpYeTCs Ha OCHOBE (DyHIaMEHTAIbHOIO sjpa IIKOJIBHOTO
MaTeMaTHYecKoro ooOpazoBaHus. OHO B OCHOBHOM IIKOJIE BKJIIOYAET CIEAyIOIIUe pasfensl: «Apupmeruxa», «Ajaredpa», «OyHKIUW,
«BeposiTHOCTL M cTaTHCTHKA», «['eomerpus». Hapsny ¢ 3TMM B HEro BKIJIIOYEHBI J1BA JIOIOJHUTEIBHBIX pasfena: «/Jormka M MHOKeCTBa»,
«MaTtemaTHKa B HCTOPHYECKOM Pa3BHTHM», YTO CBSA3aHO C peaju3alued Lesell OOUIEMHTEIEKTYaJIbHOTO M OOIIEKYJIbTYPHOIO pa3BUTHUS
ydanuxcsa. CoznepkaHue KaKIOro U3 3THX Pa3lesioB pa3BOPauyMBaETCs B COAEPIKATEIBHO-METOINYECKYIO JTMHHUIO, IPOHU3BIBAIOILYIO BCE OCHOBHBIE
paszensl CoAep KaHus MaTeMaTHYECKOro 00pa30BaHus Ha JaHHOW CTYIEHU O0yUYEeHHS.

Copneprkanue pasjena «Apu(pMeTHKA» CIyXHUT 0a30il A AadbHEHUIIEro U3y4eHUs yYallMMHUCS MAaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO UX
JIOTHYECKOTO MBIIIICHHS, (POPMHPOBAHUIO YMEHHS MOJIB30BATHCS AITOPUTMAMH, a TAKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MIOBCEIHEBHOM JKM3HU. Pa3BuTHE MOHATHA O YKCIIE B OCHOBHOM IIIKOJIE CBSA3aHO C pallMOHAIBHBIMU U UPPAIMOHAIBHBIMU YHCIIaMHU, (POPMUPOBAHNEM
NEPBUYHBIX MPEACTABICHUN O JEUCTBUTEIBHOM YHUCIE. 3aBEpIICHUE YMCIOBON JUHUM (CHUCTEMAaTH3alus CBEACHMH O JAEMCTBUTEIbHBIX YMCIAX, O
KOMIUIEKCHBIX YHUCIIaX), TaK K€ KaK M 0oJiee CIIOKHBbIE BONMPOCH! apupmeTuku (anroput™ EBkinaa, ocHOBHas Teopema apu(pMETUKH), OTHECEHO K
CTYMEHH O0IIET0 CPeAHETO (TMIOTHOTO) 00pa30BaHUS.

Coneprxanue paszzena «AJredpa» HampapiIeHO Ha (OPMHUPOBAHUE Y YYALIMXCS MaTeMaTHMUYECKOIO ammapara JUlsl peleHHs 3ajjad U3 pa3HbIX
pa3enoB MaTEMAaTUKH, CMEKHBIX MPEAMETOB, OKPY)KAIOIIEH pealbHOCTH. SI3bIK anreOpbl MOJYEPKUBACT 3HAUEHHUE MAaTEMaTHKH KakK s3bIKa IS
MOCTPOCHHUS MaTeMaTHUECKUX MoOJeNiell MpOLeccoB U SBJIEGHUIN peanbHOro Mupa. B 3amaum u3yueHus anreOpbl BXOAAT TaKXkKe pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHHUSI, HEOOXOAMMOTO, B YAaCTHOCTH, JUII YCBOGHHS Kypca HWH()OPMATHUKH, OBJAJCHUS HABBIKAMU JETyKTHUBHBIX
paccyxaenuid. IlpeoOpa3oBanue CUMBOJBHBIX (POPM BHOCHUT crenu(pUUECKUH BKIAJ B Pa3BUTHE BOOOpa)KEHHS YYalUXCs, UX CIIOCOOHOCTEH K
MaT€MaTHYECKOMY TBOpPYECTBY. B OCHOBHOM IIKOJIE MaTepHall T'PYHNIIAPYETCS BOKPYI PALMOHAIBHBIX BBIPAKEHMM, a BOIPOCHI, CBSI3aHHBIE C
UPPaLMOHATIBHBIMU BBIPAXKEHUSAMH, C TPUTOHOMETPHUUECKUMHU (YHKIMAMHU U MpeoOpa3oBaHMUSAMH, BXOAST B COJEpXKAaHHME Kypca MaTeMAaTUKU Ha
CTapIIel CTyIeHH 00y4eHHUs B ILIKOJIE.

Conepxanne pazznena «@DyHKOMM» HALEICHO HA TIOJy4YE€HHE UIKOJbHUKAMM KOHKPETHBIX 3HAHMH O (YHKIMM KaK BaKHeHIei
MaTeMaTUYeCKOM MOZENH AJs ONUCaHMs M HMCCIEeNOBaHMUA pa3HOOOpa3HbIX IpoleccoB. M3yueHue 3TOro mMarepuana CrocoOCTBYET pPa3BUTHIO Y
yUalluXcss YMEHHUS MCIONb30BaTh PA3JIMUHbIE S3bIKM MAaTEeMAaTUKU (CIOBECHBIH, CUMBOJIMYECKHUH, Tpaguueckuii), BHOCUT BKJIaJ B (OpMHUpPOBAHUE
IPEJICTAaBICHUN O POJIM MATEMATUKH B PA3BUTUN LUBUWIM3ALUHU U KYJIbTYPBHI.

Paznen «BepoSiTHOCTL M CTATHCTHKA» — O0S3aTENbHBIH KOMIIOHEHT IIKOJILHOTO OOpa30BaHUs, YCHIMBAIOLIIUN €ro NpUKIagHOE U
NpaKTUYEeCKOe 3HAUYEeHHE. DTOT MaTepHuajl HeOOXOIUM, MPEXKAE BCEro, s (JOPMUPOBAHMS Yy ydamuxcs (yHKIIMOHAIBHON TPAaMOTHOCTH - YMEHUH
BOCTIPHHUMATh U KPUTHYECKH aHATU3UPOBATh UHPOPMALIUIO, IPECTABICHHYIO B Pa3INYHbIX (OopMax, IOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHX
peanbHBIX 3aBUCUMOCTEH, IPOBOIUTH IPOCTEHIINE BEPOATHOCTHBIE pacyeThl. M3yueHne ocHOB KOMOMHATOPUKY IMO3BOJIUT Y4aIlUMCsl pacCCMaTpHUBATh
CJlydau, OCYIIECTBIIATh epedop U MOACUET YKciia BAPUAHTOB, B TOM YHCJIE B IPOCTEHIIMX MPUKIATHBIX 3aauax.

IIpy M3y4eHMM CTATUCTHKU M BEPOSATHOCTH PACILIUPSIOTCS NPEICTABICHUS O COBPEMEHHOM KapTHMHE MHUpPAa M METOJAaX €ro UCCIEJOBaHMs,
dopmupyeTcsi MOHMMaHUE POJU CTATHCTUKM KaK MCTOYHMKA COLMAIbHO 3HAYMMOW MH(OpPMALMU, U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILITIEHHUS.

13



Llenb comepkanust paznena «l'eomeTpusi» — pa3BUTh y YYaLIUXCS MPOCTPAHCTBEHHOE BOOOpa)k€HHE M JIOTMYECKOE MBIIUIEHUE IyTeM
CHUCTEMaTHYECKOTO U3yUeHHs CBOWCTB I€OMETPUYECKUX (UTyp Ha TIOCKOCTH W B MPOCTPAHCTBE M NMPUMEHEHHS STHX CBOIMCTB MpU PELICHUU 33134
BBIYHCJIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrtepa. CyllecTBeHHas poJIb NP 3TOM OTBOAMTCSA Pa3BUTHUIO reoOMeTpudecKod MHTyunuu. Coderanue
HarJSJHOCTU CO CTPOTOCTBHIO SBIISETCS HEOTHEMIJIEMOM 4YacCThIO IE€OMETpPUYECKUX 3HaHWM. Matepuan, oTHocsaumiics k O6mokam «KoopanHaTel» U
«BekTopbl», B 3HAUNTEIIBHON CTENIEHU HECET B cebe  MEXIpeIMETHbIE 3HAHUS, KOTOPbIE HaXOAAT IPUMEHEHHUE, KaK B Pa3IMYHbIX MaTEMAaTHYECKUX
JUCLUIIIMHAX, TaK U B CMEXXHBIX IIPEIMETAX.

Oco0eHHOCTBIO pa3ziena «JIorMka M MHOXeCTBa» SIBJISETCS TO, YTO MPEACTaBICHHBIH B HEM MaTepHall MPEeUMYIIECTBEHHO H3y4aeTcs U
UCIIOJIB3YETCS B X0JI€ PACCMOTPEHMSI PAa3JINYHBIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepHall HalleJIeH Ha MaTEMaTUYECKOE PA3BUTHE yUallUXcs,
dopMHpOBaHUE Y HHUX YMEHMS TOYHO, CXATO M SICHO M3JIaraTh MBICIM B YCTHOM M mucbMeHHOW peun. Pasnen «KomOuHaTOpHBIE 3ajaumy -
00s3aTeNbHBIM KOMIIOHEHT IIKOJIBHOIO 00pa30BaHMs, YCWIMBAIOIIUN €ro MPUKIAJIHOE U MPaKTUYECKOE 3HaUEHUE. DTOT MaTepuail HEOOXOAUM JUIs
(GopMHpOBaHUS Yy YyYaIIMXCS yYMEHHUs BOCIPUHMMATh W KPUTHUECKU aHAIM3UPOBATh WHGPOPMAIMIO, MPEACTABICHHYIO B pa3jIM4HbIX (opmax,
IIOHUMAaTh BEPOSITHOCTHBIM XapaKTep MHOTHUX PEAJbHBIX 3aBUCUMOCTEH, NMPOU3BOJUTH NPOCTEHIINE BEPOATHOCTHBIE pacyéThl. M3ydeHue OCHOB
KOMOMHATOPUKHM TO3BOJIMT YYAIIUMCS OCYILECTBIIATH PACCMOTPEHHE CilydaeB, nepedop BApHMAHTOB, B TOM YHUCIE B MPOCTEHIINX MPUKIAIHBIX
3a1aqax.

Paznen «MaremMaTMka B HCTOPHYECKOM Pa3BUTHM» NpeIHA3HAYeH Ui (OPMHUPOBAHMSA NPEACTABICHUNH O MaTeMaTHKE KaK YacTH
YeJIOBEYECKON KYJIbTYPBI, Ui OOILEro pa3BUTHs LIKOJIBHHUKOB, JJISl CO3AaHUS KYJIbTYPHO-UCTOPHUYECKON cpebl 00yueHus. Ha Hero He Bblnensercs
CHelHATbHBIX YPOKOB, YCBOCHHE €r0 He KOHTPOJIUPYETCs, HO COJepkKAaHUE 3TOT0 pas3zesia OpraHMYHO MIPUCYTCTBYET B y4eOHOM IpOLEcce KaK CBOETO
poJZia ryMaHUTapHbIH (HOH MpH paccMOTPEHHH MPOOJIEMATUKHA OCHOBHOTO COJIEPKaHHsI MAaTEMAaTUIECKOTO 00Opa30BaHMUs.

4, OnucaHnme MecTa yqeﬁﬂoro npeamMera «MareMaTuKa» B y‘leﬁHOM IJiaHe

B cootBerctBUM ¢ TpebGoBaHusmu DeneparbHOTO0 TOCYAAPCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUs
npeaMeT «MaremaThKa» u3ydaeTcs ¢ 5-ro mo 9-i kjacc B BUJE CISAYIOMUX y4eOHBIX KypcoB: 5—6 kiacc — «MaTtemaTtukay, 7-9 knacc — « Anredpay
u «['eometpusi». basucHslil yueOHbIH (00pa30BaTeNbHBIN) IUIAH HA U3YYEHHE MaTEeMAaTUKU B OCHOBHOM IIKOJIE OTBOJUT 5 y4eOHBIX YacOB B HEECIIO B
TEUYEeHUE Kak0ro roja ooyuenus, Bcero 170 yacos (34 Hemenu). YueOHbIN TUIaH TpEAyCMAaTPUBACT 5 YIeOHBIX YaCOB B HEICIIO B TCUCHHE KaXKIOTO
roja o0yuenus, Bcero 170uacos (34 Henenn).

Jlannast pabodas mporpaMmma npeaycMaTpuBaeT o0s3aTeIbHOE U3yUeHUE MAaTEeMAaTUKH Ha ATale OCHOBHOTO 001ero o0pa3oBaHus B 00bEMe
850 wacoB. B Tom uncne: B 5 kimacce — 170 4, B 6 ximacce — 170 1, B 7 kmacce — 170 u (anre6pa — 102 4, reomeTpus — 68 1), B 8 kiacce —170 u

(anmrebpa — 102 4, reometpus — 68 1), B 9 kimacce — 170 u (anredpa — 102 4, reomeTpus — 68 ).

5. JII/I‘!HOCTHI)Ie, METANPpEAMETHLIC H MPEAMETHBIC PE3YJ/IbTAaThl OCBOCHUSA yqeﬁﬂoro npeamMera «MaTteMaTHKa)»

W3yueHne MaTeMaTHKU CIOCOOCTBYET (DOPMHUPOBAHUIO Yy YyYaIIUXCS JHMYHOCTHBIX, MeTampeIMeTHbIX U MNpeAMETHBIX Pe3yJibTATOB
00y4eHus, COOTBETCTBYIOIUX TPeOOBaHUAM (heIepaIbHOTO rOCYAApCTBEHHOTO0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O O0IIET0 00pa30BaHusl.
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B nuunocmmuom nanpaenenuu:

BOCIIUTAHUE POCCUHCKON IPa)KIaHCKON MAEHTUYHOCTU: NATPUOTU3MA, yBaKeHUs1 K OTeuecTBY, OCO3HAHHUS BKJIAJ]a OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOW HAYKU;

YMEHHE SICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICJIM B YCTHON M MHUCbMEHHON pedH, MOHMMATh CMBICH IIOCTaBJICHHOM 3a7auu, BRICTpauBaTh
apryMEHTaLHUI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDPHI;

KPUTHYHOCTH MBIIIJICHUS, YMEHUE PACTIO3HABATH JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIMYATh TUIIOTE3Y OT (paKTa;

NpEeJCTaBICHHE O MaTEeMAaTHIECKON HayKe Kak c(epe UeIoBEeYeCKON NesTeIbHOCTH, 00 dTanax ee pa3BUTHA, O €€ 3HAUUMOCTHU JUIS Pa3BUTHUS
UBUIN3AIUY;

KpEaTUBHOCTh MBIIIJICHHSI, MHUIIMATHBA, HAXOJYUBOCTh, aKTUBHOCTD IIPH PEIICHUH MaTEMaTHUECKUX 3a/a4;

YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YyIbTAT YIeOHOW MaTeMaTHIECKON ACSITEILHOCTH,

CIOCOOHOCTH K AMOIIMOHAILHOMY BOCTIPUSATHIO MATEMATHUYECKHX O0BEKTOB, 33/1a4, PEIICHUMN, paCCyKICHUI.

B memanpeomemmnom nanpaenenuu:

NepBOHAYAllbHbIE TMpEACTaBIeHUS 00 HAesIX U O METOoJaX MAaTeMaTHKH KaK YHHBEPCATbHOM SI3bIKE HAYKM W TEXHHKH, CPEICTBE
MOJICIMPOBAHUS SBJICHUM U MPOIIECCOB;

YMEHHE BHJIETh MATEMATHYECKYIO 3a7a9y B KOHTEKCTE MPOOJIEMHON CUTYaIlH B IPYTUX AUCIHUILTUHAX, B OKPYKAIOIICH KU3HU;

YMEHHE HAaXOJUTh B PA3IMUHBIX HUCTOYHHKAX HWH(MOPMAINIO, HEOOXOJUMYIO UISl PEIIeHUs MaTeMaTHYeCKUX MpoOieM, MPeICTaBIsaTh €€ B
MOHATHOM (popMe, MPUHUMATH PEIICHHE B YCIOBUSX HETOIHON U N30BITOYHON, TOYHON U BEPOSTHOCTHON MH(OpMAIINH;

yMEHHE MMOHUMAaTh U UCMHOJIb30BaTh MaTeMaTHUECKUE CPEICTBA HAMNISIHOCTH (Tpaduku, TuarpaMMbl, TaOIHIIbI, CXEMBbI) [ WILTIOCTPALIUH,
MHTEPHpPETALNH, apIYMEHTAIINH;

YMEHHE BBIJBUTATh THIIOTE3bI MPU PELICHUH YUeOHBIX 3a]1a4, TOHUMAaTh HEOOXOJUMOCTh UX NPOBEPKH;

yMEHHE MPUMEHITh UHIYKTUBHBIC U AETYKTUBHBIE CIIOCOOBI pacCykI€HUMN, BUACTh pa3INuHble CTpAaTeruy pelieHus 3a/1ay;

MOHUMAaHHUE CYIIHOCTH AITOPUTMHYECKUX MPEINUCAHNN U YMEHHUE JICCTBOBATh B COOTBETCTBUHU C TIPEIIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSATEIHHO CTAaBUTh LI€TTH, BHIOMPATH M CO3/IaBaTh AITOPUTMBI JUIS PEIICHUS yYeOHBIX MaTEeMaTHIECKUX MPOOIeM;

YMEHUE TJIaHUPOBATh U OCYILIECTBIISATH JI€ATEIbHOCTh, HAIIPABICHHYIO Ha PEILICHUE 3a/1a4 UCCIIEA0BATEIbCKOT0 XapaKTepa.

B npeomemnom nanpagnenuu:

OBJIaJIcHUE 0a30BBIM MOHATHIHBIM ammapaToM MO OCHOBHBIM pa3jiellaM COJepKaHUs, MpeicTaBlIeHue 00 OCHOBHBIX M3yYaeMbIX MOHATHIX
(uucmo, reomerpmueckas (urypa, ypaBHeHHE, (DYHKIMS, BEpOSTHOCTh) KaK BAXHEHIIMX MATEeMAaTHYECKHX MOJEISAX, ITO3BOJISIONINX
OIKCBIBATH U U3Yy4aTh peasbHbIEC IPOLIECCHI U SBICHUS;

yMeHHe paboTaTh C MaTeMaTHYeCKHMM TEKCTOM (aHaJIM3UpOBaTh, H3BIEKaTh HEOOXOAUMYI0 HH(OpMaINIO), TPaMOTHO NPUMEHSTH
MaTeMaTUYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCTIOJIb30BaTh PA3IMUHbIE S3bIKM MAaTEMATUKH;

YMEHHUE NMPOBOAUTH KiIaccU(UKAIMH, JJIOTHYecKre 000CHOBaHMs, JOKA3aTeIbCTBA MATEMaTUUECKUX YTBEPKICHUH;

YMEHHUE pacro3HaBaTh BUJIbl MATEMATUYECKUX YTBEPIKICHHUH (aKCHOMBI, OIIPEIeNICHHs], TEOPEMBI), IPSIMbIE U OOpaTHbBIE TEOPEMBI;
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* pa3BUTHE NPEACTABICHUN O YHUCJIE W YUCIOBBIX CUCTEMAax OT HAaTypalbHBIX N0 JEHCTBUTENBHBIX YHCEJ, OBJA/JE€HHE HABBIKAMU YCTHBIX,
MUCbMEHHBIX, THCTPYMEHTAIBHBIX BHIYMCIICHU;

*  OBJAJCHHE CUMBOJBHBIM S3BIKOM alreOpbl, TPUEMaMi BBITIOJTHEHHS TOXKIECTBEHHBIX IPE0Opa30BaHUM PallMOHATBHBIX BRIPAKCHNH, PEIICHUS
YpaBHEHHIA, CHCTEM YpaBHEHHH, HEPaBEHCTB M CHCTEM HEpPABEHCTB, YMEHHE HCIOIb30BAaTh HACI0 KOOPAWHAT HA TUIOCKOCTH JUIS
MHTEPIIPETAlNU ypaBHEHH, HEPAaBCHCTB, CHCTEM, YMEHHE NPUMEHSTh ajaredpandeckne mpeoOpa3oBaHus, anmapaT ypaBHEHUH U HEPAaBEHCTB
JUISL peIeHHS 33/1a4 U3 PA3INIHBIX pa3/ieioB Kypca;

* OBJAJCHHWE CHUCTEMOW (QYHKIMOHAJIBHBIX IOHATHH, (YHKIMOHAIBHBIM SI3BIKOM W CHMBOJIMKOH, YMEHHE Ha OCHOBE ()YHKIMOHAIBHO-
rpauuecKux MpeCTaBICHUH OMMUCHIBATh U AaHAJTM3UPOBATH PeajbHbIC 3aBHCUMOCTH;

* OBJAJCHHWE OCHOBHBIMH CIIOCOOAMH MPEICTABICHHUS W aHalW3a CTATHCTHYECKHX JAHHBIX; HAJTMYUE IPEICTABICHUH O CTATHCTHYECKHX
3aKOHOMEPHOCTSX B pEaTbHOM MHPE M O PA3IMYHBIX CIOCO0aX UX U3YUEHHSI, O BEPOSTHOCTHBIX MOJIEIISIX;

* OBJIQZICHHE TEOMETPHYECKUM S3bIKOM, YMEHHE HCIIOJIb30BaTh €ro s ONHCAaHUs TPEJAMETOB OKPYXKAIOIIEro MHUpPA, pa3BUTHE
MPOCTPAHCTBEHHBIX MPEJICTABICHUH U H300pa3UTEIbHBIX YMEHHA, IPUOOPETEHHE HABBIKOB T€OMETPHUECKUX TTOCTPOCHHIA;

* YCBOGHHME CHCTEeMaTHYECKMX 3HAaHMH O IUIOCKMX (HUIypax M HX CBOMCTBaX, a TaKke HA HAISTHOM YPOBHE — O MPOCTEHIINX
MPOCTPAHCTBEHHBIX TEJIAX, yMEHUE MPHUMEHATh CHCTEMAaTHYECKIE 3HAHUS O HUX JUTS PEIICHHS TEOMETPUIECKUX U TPAKTUIECKHX 3a/1a4;

* yYMEHHS HM3MEpPATH JUIMHBI OTPE3KOB, BEIMYMHBI YTIIOB, HCIIOJIB30BAaTh (DOPMYJBI Uil HAXOXKICHUS IMEPUMETPOB, Iuomaneii u o0beMOoB
reoMeTpuIecKux (uryp;

* yYMCHHE TNPHUMEHSTh HM3YYCHHBIC TOHATHS, PE3yJIbTaThl, METOIBI JUIA DPEHICHHS 3ahad IMPaKTUYECKOTO XapakTepa M 3aJad U3 CMEXKHBIX
JUCLHUIUIMH C UCTIOJIB30BAHUEM NPH HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPUANIOB, KAJIBKYIATOPA, KOMIIBIOTEPA.

6. ConepxxaHue y4eOHOro Kypca MaTeMaTUKH

Apudpmernka

HarypanbHble ynciia

Hatypanbnsbiii pan. Jecstuunas cuctema cuucieHus. ApudpMeTuyeckue AeUCTBUS ¢ HATypalbHbIMU unciaMu. CBoiicTBa apu(METHUECKUX
JIEVCTBUM.

CreneHb ¢ HATYpaJIbHBIM [TOKA3aTEIEM.

UucioBble BBIpA)KEHHUS, 3HAUEHNUE YHCIOBOTO BhIpakeHUs. [Iopsaok NeiCTBUIl B YMCIOBBIX BBIPAKEHUSX, UCIIOJIb30BaHUE CKOOOK. Permienue
TEKCTOBBIX 3aJ1a4 apu(PMETHICCKUMHU CITOCOOAMM.

Henutenu u kpatHeie. CBOWCTBA M MpHU3HAKU AeIUMOCTH. [IpocThie W cocTaBHBIE YHcia. Pa3noxkeHne HaTypajdbHOTO YHCIIa Ha MPOCTHIC
MHOXUTENHN. JleneHne ¢ 0CTaTKOM.

Apodu
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OO0bikHOBeHHBIE ApoOu. OCHOBHOE CBOWCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOeil. ApudMeTndeckue ACHCTBHS C OOBIKHOBEHHBIMU
npo0smu. HaxoaeHrne 4acTu OT MEJIOT0 U IEJIOTO 10 €ro YacTH.

Hecsatuunsie npobu. CpaBHEHHUE JECATHUYHBIX Ipo0Oeit. ApudmeTndeckue NEeHCTBHS C NECATHUYHBIMU Apo0simu. [IpeacTaBieHue aecsITHIHON
IpoOU B BHJIE OOBIKHOBCHHOH JPOOU M OOBIKHOBEHHOH B BUJIC JCCATHYHOM.

[IponieHTHI; HAXO0XKIEHUE MPOLEHTOB OT BEJIMYMHBI U BEJIWYMHBI MO €€ mpoleHTaM. OTHOIIEHWE; BBIPAXKEHHE OTHOIICHUS B MPOLICHTaX.
IIponopuus; OCHOBHOE CBOMCTBO MPONOPLIUN.

Pemenne TekCTOBBIX 3a7a4 apu(PMETHUESCKUMHU CITOCOOAMH.

PanmnoHaJibHBIE YHCJIA

[TonoxuTenbHble U OTPULATEIBHBIE YUCHIA, MOAYIb YKCIa. MHOXECTBO LENbIX yuceld. MHOXECTBO pallMOHAIbHBIX YHCEII; PallMOHAIbHOE
YKHCI0 KaK OTHOILICHWE M/N, Tae m — Ie0e 4Kucio, n — HarypainbHoe unciio. CpaBHEHHE pallMOHAIBHBIX YHcel. ApudMeTHueckue JASHCTBUS C
paroHanbHBIMU yncaamu. CBoiicTBa apuMeTHuecKux aeicTBUi. CTENEeHb ¢ EIbIM MTOKA3aTEIeM.

JeiicTBUTEIbHBIE YHCJIA

KBanpatHbiii kopeHb u3 uncia. KopeHs TpeTheil cTeneHu.

TousTHe 00 MpPpALMOHATBHOM uMcIe. MppalioHansHOCTh Yucia V2 U HECOM3MEPUMOCTh CTOPOHBI M JMATOHATM KBaapaTa. JlecsATHUHbIE
IpUOTMKEHUS! HPPALMOHATBHBIX YHCEIL.

MHoO)ecTBO AEMCTBUTEIbHBIX YHCEN; IMPEACTABICHUE ACUCTBUTEIBHBIX YHMCEN B BHUAE OECKOHEUHBIX AECSITUYHBIX Apodeil. CpaBHEHHE
JICACTBUTEIIBHBIX YUCEIL.

Koopaunarnas npsimasi. M3o0pakeHue yncen TOUKaMu KOOPAMHATHOM MpsiMoil. UKCIOBbIE MPOMEXYTKH.

HN3mepennsi, npudaIu:KeHUs1, OLeHKH

Pa3zMepbl 00BEKTOB OKpY’Karollero Mupa (OT 3JIEMEHTApHBIX 4YacTHIl 10 BceneHHOM), JIMTENbHOCTh NMPOLECCOB B OKPY)KAIOLIEM MHpE.
Beinenenne muHoxkutensa crenenu 10 B 3amucu yucoa.

[TpubnmxeHHOE 3HAUYE€HUE BEIMYMHBI, TOYHOCTh HpUOIMKeHus. OKpyIJIeHHEe HATypajbHBIX YMCEeN M AECATHYHBIX Apobel. [lpukuiaka u
OLIEHKA Pe3yJIbTaTOB BBIUYMCIICHUM.

Auredpa

Auaredpanyeckue BbIpasKeHHs

bykBeHHbIe BbIpaxxeHHs! (BbIpaXXeHUs C IepeMeHHbIMH). UncoBoe 3HaueHne OyKBEHHOTO BhIpaxxeHUs. JlomycTrMble 3HaYeHHs] IEPEMEHHBIX.
[ToncranoBka BBIpaKEHHH BMECTO TepeMeHHBIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIPAKCHHH Ha OCHOBE CBOWCTB apH(PMETHUECKUX HCHCTBUI.
PaBeHCTBO OYKBEHHBIX BBIpaKCHHM. TOXKIECTBO.

CreneHb C HaTypaJbHBIM ITOKa3aTeleM M ee CBOMCTBA. OpgHOWIEHBI M MHOrowieHbl. CreneHb MHorowieHa. CIll0OKeHue, BBIYMTAHME,
YMHOXEHUE MHOro4jaeHOB. DOpMysbl COKpPALIEHHOIO YMHOXKEHHS: KBaJIpaT CyYMMbl M KBajpaT pa3HocTH. PopMmyia pa3HOCTH KBaapaToB.
[IpeoOpa3oBaHue LENOTO BHIPAXKEHHUS B MHOTOYICH. Pa3iokeHHe MHOTOWIEHOB Ha MHOXXUTENU. MHOroOWeHbl ¢ OgHOW mepeMeHHoil. KopeHb
MHorouieHa. KBaspaTHblil TpeX4iIeH; pa3iIoKeHNUE KBAIPaTHOIO TPEXUJIEHA HA MHOKUTEIH.

AnreOpanueckas poOb. OCHOBHOE CBOHCTBO anreOpamdeckoir npoou. ClokeHHe, BBIYUTAHHE, YMHOKEHHUE, JCNICHUE alreOpandecKux
npo6eit. CteneHsb ¢ 1eNbIM MToKa3aTeIeM U ee CBOMCTBA.
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PanmonanbHble BeIpaXeHUS U UX Ipeodpa3oBanus. JJoka3aTeabCTBO TOKIECTB.

KBangpatusie kopau. CBOHCTBa apu(METHUECKUX KBAAPATHBIX KOPHEH M MX NPHUMEHEHHWE K MpeoOpa30BaHUIO YHMCIOBBIX BBIPAKEHUH MU
BBIYHMCIICHUSIM.

YpaBHenust

VYpaBHenue ¢ ogHoit nepeMerHoil. Kopenb ypaBHeHusi. CBONCTBA YMCIOBBIX PABEHCTB. PABHOCUIIBHOCTH ypaBHEHUM.

Jluneiinoe ypaBHenue. KBampaTHoe ypaBHeHHe: (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHEHWMI,
CBOJIAIIMXCS K JIMHEMHBIM M KBaJIpaTHBIM. lIpumepbl perieHus ypaBHEHUH TpeThbel M 4YeTBepToi cremeHu. PemieHue IpoOHO-pariOHATBHBIX
YPaBHEHUM.

VYpaBHeHMe ¢ AByMs NEpEMEHHBIMU. JINHENHOE ypaBHEHHUE C IBYMsl IEPEMEHHBIMU, IPUMEPHI PELIEHNSI YPAaBHEHUH B LIENBIX YUCIIAX.

Cucrema ypaBHEHUH € JIByMsl NepeMeHHbIMU. PaBHOCWIBHOCTH cucTeM. CHCTEMBbl JBYX JIMHEHHBIX YpaBHEHUH C JIByMs MEPEMEHHBIMU;
peleHne NOoICTAaHOBKOM U clloKeHUeM. [IpuMepsl peleHns CUCTeM HEJIMHEWHBIX YPaBHEHHUH C JBYMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 aNTreOpandecKuM CIIOCOOOM.

JlexapToBbI KOOPJMHATHI HA MJIOCKOCTHU. ['padmueckas HHTepIpeTaIys ypaBHEHUS C IByMs NepeMeHHbIMU. [ paduk JIMHEHHOTO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH; YTJIOBOW KOA(D(PHUIIMEHT MPsSMOM; YCIOBHE MapaUICILHOCTH TPSIMBIX. ['paduKu MPOCTEUINX HETWHEHWHBIX YpaBHEHHI:
napabosa, runep6oa, oKpyKHOCTh. ['paduueckas nHTepnpeTanys CUCTEM YpaBHEHUH ¢ ABYMS IIEpEMEHHBIMH.

HepaBencrBa

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHOM niepeMeHHON. PaBHOCUIIBHOCTE HEPAaBEHCTB. JINHEHHbBIE HEPABEHCTBA C OJHOU

nepemeHHoil. KBaapaTHbie HepaBeHcTBa. CHCTEMbI HEPABEHCTB C OJHON NEPEMEHHOI.

DOyHKIUH

OcHOBHBIE IOHATHUS

3aBucuMocTd MexAy BennmunHaMu. lloHsatne ¢ynkumu. OOnacTe oOmpeneneHuss U MHOXKECTBO 3HaueHW (yHkiuu. CrocoObl 3amaHus
dbynkumu. 'paduk Gynakmuu. CpoiicTBa GpyHKIMH, nx oToOpaxenue Ha rpaduke. [Ipumeps rpaduKoB 3aBUCHMOCTEH, OTpaKarOIIUX peaslbHbIE MPO-
LIECCHI.

Yucaosblie pyHKIMH

OYHKIMH, ONUCHIBAIOIINE MIPSIMYIO U 00paTHYIO MPONOPIIMOHAIBLHBIC 3aBUCUMOCTH, UX TpaUKU U CBOICTBa. JInHeitHas QyHKIMs, ee rpaduk
u cBoiictBa. KBangpatuunas ¢yHkius, ee rpaduk u cBoiictBa. CTeneHHble (PYHKIIUU C HATYpaJIbHBIMU TOoKa3aTensiMu 2 U 3, uX rpaduku U CBOKCTBA.
['padux GynkImm y =|x|.

YucioBblie NOCTEA0BATEIHLHOCTH

[TonsiTHE YMCIIOBOM TOCIIEIOBATEILHOCTH. 3aJjaHUE TIOCIICIOBATEILHOCTH PEKYPPEHTHON (hopMyIioi 1 GOopMyIoi N-TO WieHa.

ApudmeTrnueckas 1 reoMeTprueckas nporpeccun. @opmyssl N-ro YieHa apuPpMETHUECKONH U T€OMETPUIECKON POrpeccuii, CyMMBI MEPBBIX A
yjieHoB. M300pakeHne 4YJICHOB apu(PMETUYSCKOW W TEOMETPUUYECKOW TMPOTPECCHi TOYKAMU KOOPJAMHATHOW IIJIOCKOCTH. JIMHEWHBIA W
HKCMIOHEHIIUATBHBINA POCT. CII0KHBIE MPOICHTHI.

BCPOHTHOCTB H CTATHCTHKA
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OnucarejbHasi CTATHCTHKA

[IpencraBnenne NaHHBIX B BUe TaOmun, nuarpamm, rpadukon. CiydaiiHas u3MeHUMBOCTh. CTaTHCTUYECKHE XapaKTEPUCTHKH Habopa
JAHHBIX: cpefHee apupMeTHIecKoe, Meinana, HauOoJiblee 1 HaMMEeHbIIIee 3HaueHus, pa3max. [IpeacraBienue o BBIOOPOYHOM UCCIIEJOBAaHUH.

CayuaiiHble cOOBITHS U BEPOSATHOCTD

[TonsiTHe O CiIydyallHOM ONBITE M CIIydailHOM coObITHH. YacToTa ciaydailHOTO cOOBITHsI. CTaTUCTUYECKHUHN TOIXO0/ K TMOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH IPOTHBOMOIOKHBIX COOBITHH. JlocTOBEpHBIE U HEBO3MOXKHBIE COOBITHSA. PaBHOBO3MOXKHOCTH coObITHI. Kiaccuueckoe onpezeneHue
BEPOSTHOCTH.

Kom0nnaTopuka

Permennie koMOMHATOPHBIX 3a/1a4 iepedopoM BapuaHToB. KomOuHaTopHoe npaBuio ymHoxeHus. [lepectanoBku u akTopuar.

I'eomerpus

HaruasaHnas reomerpus

Harnsinuele mpezacraBieHuss o (Qurypax Ha IUIOCKOCTH: TpsMasi, OTPE30K, JIyd, YroJ, JIOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYT.
YeTpIpeXyroiabHUK, MPSIMOYTOJIbHUK, KBaApaT. TpeyroabHUK, BUIbl TPEYTOJbHUKOB. [IpaBuiibHbIe MHOTOYTOJIbHUKH. V300paskeHue reoMeTpudecKux
¢uryp. BzaumHoe pacrnonoxeHue IByX MPSIMBIX, IBYX OKPYKHOCTEH, IPSMON U OKPYKHOCTH.

JnunHa ortpeska, nomanoi. Ilepumerp MHOroyronsHuka. EnWHHLBI M3MepeHHs JIMHBL. M3MepeHune NIMHBI OTpe3Ka, IMOCTPOEHUE OTpe3Ka
3a1aHHOU JUIVHBI.

Buner yrinos. ['pagycHas mepa yria. Mi3amepenue u mocTpoeHue yriioB ¢ TOMOIIBIO TPAHCIIOPTHUPA.

[TonsiTue Tuomanu GUrypsl; €IUMHULBI U3MepeHus miomaau. [lnomane npsMoyronbHUKa U TUIOMAAL KBajgpata. [IpubnmxeHHoe u3mMepeHue
wiomaaen ¢puryp Ha kietdyatoi Oymare. PaBHoBenukue GUryps.

Harnsinaele mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (QUTrypax: KyO, mapajulelenuries, mpu3Ma, mupaMuaa, map, cdepa, KOHYC, IMIMHIP.
N300pakeHue mpocTpaHCTBEHHBIX Guryp. Ilpumepsl ceuennii. MuororpanHuku. [IpaBuiibHble MHOTOTpaHHUKH. [IpuMepsl pa3BepTOK MHOTOTpaHHU-
KOB, IIWJIMHAPA U KOHYCA.

[Tonsitue o6beMa; eqHUIIBI 00beMa. OObeM MPSIMOYTOJILHOTO Mapaieienuiena, Kyoa.

[Tonsitue o paBerctBe ¢uryp. LlenTpanbhas, oceBas u 3epKagbHas CMMMETpun. M300pakeHre CHMMETPHYHBIX (PUTYD.

I'eomerpuueckue purypsi

[Ipsambie u yribl. Touka, npsimas, miIockocTb. OTpe30K, Jiyd. Yroia. Bunasl yriioB. BepTukansHbeie U cMexXHbIE YIUIbl. BuccekTpuca yria.

[TapannensHble U nepecekarouiecs npsamele. [lepnennukynspusie npsaMbie. Teopemsl 0 NapaeNbHOCTH U NEPIEHANKYIPHOCTH TPSAMBIX.
[lepnenaukynsip U HakJIOHHAA K NpAMon. CepelMHHbBIN NEPIEHANKYJIISIP K OTPE3KY.

['eomeTpuueckoe MecTo ToueK. CBOMCTBA OMCCEKTPUCHI YIJIa U CEPEIUHHOTO MEPIECHINKYIISIPa K OTPE3KY.

Tpeyronbauk. BricoTa, Menuana, OuccekTpuca, CpelHss JIUHMS TpeyrojbHuUKa. PaBHOOEIpeHHBbIE W PABHOCTOPOHHHUE TPEYrOJIbHUKU;
CBOWCTBA M MPHU3HAKU PaBHOOEIPEHHOTO TpeyrojipHUKa. [Ipu3Haku paBeHCTBA TpeyroibHUKOB. HepaBeHCTBO TpeyroiabHUKa. COOTHOIICHUS MEXKITY
CTOPOHAMM U yriiamMH TpeyrojibHuka. CymMma yrioB TpeyrojibHuKa. BHemrHue yriel TpeyroibHuka. Teopema daneca. [lomobue TpeyroabHUKOB.
[Tpusnaku momobust TpeyronbHUKOB. Teopema [Iudaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC OCTPOTO YIjla MPSMOYTOJIBHOTO TPEYrojbHHKA U
yrioB ot 0 mo 180°; mpuBemeHne kK ocTpoMy yriry. PemieHue npsMOyrojbHbIX TPEYTrOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECCTBO.
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@opMyiibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHTE€HC, KOTAHI'€HC OJTHOTO U TOTO )K€ yIa. PerieHne TpeyroapHUKOB: TEOpEMa KOCUHYCOB M T€OpeMa
CHUHYCOB. 3aMeYaTesIbHble TOUKH TPEYrOJIbHUKA.

Yetsipexyronbauk. [lapamienorpamMm, ero cBOMCTBa W Mpu3HaKH. [IpsMOyronpHUK, KBaapaT, poMO, UX CBOWCTBA M MPHU3HAKHU. Tpamenus,
CpelHss JIUHUS TPalelnH.

MHoroyronsHukK. Beimykisie MEHOroyroiasHUKU. CymMMa yIiloB BBIITYKJIOIO MHOTOYT'OJIBHUKA. [IpaBHIIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocth u Kpyr. Jlyra, xopaa. CekTtop, cermMeHT. LleHTpanbHbI yroni, BIHMCaHHBIM Yroi; BeJWYMHA BIMCAHHOTO yria. B3aumHoe
pacrojoKeHUe NPAMON M OKPYXKHOCTH, ABYX OKpyXHOcTed. KacarenpHass M cekymas K OKPY)KHOCTH, MX CBOMCTBAa. BrucaHHbIE M ONMCAaHHBIE
MHOIOYrojabHUKUA. OKpYXXHOCTb, BIIMCAaHHAasi B TPEYTOJbHUK, M OKPYKHOCTb, OIMCAaHHAas OKOJIO TPEYrojbHUKA. BIucaHHblE M ONMCAHHBIE
OKPYKHOCTH TMPAaBUIIbHOTO MHOTOYTOJIbHUKA.

I'eomeTrpuueckue npeodpasosanus. [lonsatue o paseHctse guryp. [loHsaTHEe 0 ABMKEHUHU: OCeBas U LIEHTpallbHas CUMMETPUH, HapalieIbHbIN
nepeHoc, moBopot. [TonsTue o nogo6uu GUryp u TOMOTETHH.

[TocTpoenus ¢ momoupl0 HUPKYJIA U JuHEHKU. OCHOBHbBIE 3a/1auyd Ha MOCTPOEHUE: JEeJIEHHE OTpe3Ka MOIoJiaM; MOCTPOSHHUE YIJla, PaBHOTO
JAHHOMY; TOCTPOEHHE TPEYTrOJIbHUKA 10 TPEM CTOPOHAM; MOCTPOEHHE MNEPHEHAUKYJsApa K HPsAMOM; MOCTPOCHHE OUCCEKTPUCH YIJia; JIEJIEHUE
OTpe3Ka Ha 1 paBHBIX yacTel. PelieHne 3a1au Ha BEIYMCIICHUE, 10Ka3aTeIbCTBO U TOCTPOCHHE € UCTIOIb30BAaHUEM CBOMCTB M3YYEHHBIX (DUTYP.

N3mepenne reoMeTpu4eCKUX BeJTHYHH

Jnuna orpeska. Paccrostaue ot Touku 10 npsamoil. PaccrosHue mexay napajienbHbIMU NpsMbIMU. [lepuMeTp MHOTOyroJIbHUKA.

JlnHa OKpYKHOCTH, YUCIIO T; JUIMHA JYT'H OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEX/y BEIMYMHOM LIEHTPAIBHOIO yIIa U JJINHOM IyTU OKPYKHOCTH.

[Tonsatne mmomanu miaockux ¢uryp. PaBHococTaBneHHble U paBHOBenukue Qurypsl. Ilmomanps mnpsmoyronapHuka. Ilnomaau
napajuiesiorpaMma, TpeyrojibHuka u Tpanenuu. [Inomaas MHoroyronsHuka. [lnomans kpyra u miomaab cekropa. COOTHOIIEHHE MEXKAY ITUIOIMIA MU
noJJ00HbIX (uryp. Pemenue 3a1a4 Ha BBIYUCICHUE U JJOKA3aTENbCTBO C UCIIOJIB30BAHUEM U3YUYEHHBIX (POPMYIL.

Koopannartsi

VYpasaenue npsmoi. Koopaunatel cepeaunsl otpeska. @opmysa pacCTOSHHAS MEXAY ABYMs TOUKAMH IIJIOCKOCTU. Y paBHEHUE OKPY>KHOCTH.

BexTopsl

Jnuna (Moxynb) Bektopa. PaBeHcTBO BekTOpoB. KosnmuHeapHsie BekTOpbl. KoopauHaThl BekTopa. YMHOXKEHHE BEKTOpa Ha YUCIIO, CyMMa
BEKTOPOB, PA3JI0KEHUE BEKTOPA I10 IBYM HEKOJIJIMHEAPHBIM BeKTopaM. CKalisipHOE POU3BEEHUE BEKTOPOB.

Jloruka u MHOKeCTBa

TeopeTl/lKO-MHOH(eCTBeHHLIe NMOHATHUSHA

MHOXXECTBO, DJIEMEHT MHOXECTBA. 3aJlaHWe MHOXXECTB IEPEUUCICHHUEM JJIEMEHTOB, XapaKTePUCTUUYECKHM CcBoWcTBOM. CTaHIapTHBIC
0003HaYEHHSI YUCTIOBBIX MHOXECTB. [lycToe MHOXKECTBO 1 ero o0o3HaueHue. [lonmMaoX)ecTBO. OObeIMHEHNE U TIEpECEUCHUE MHOKECTB.

NnmocTpaiust OTHOIIEHU MEXTYy MHOKECTBAMHM C TTOMOIIIBIO UarpaMm Diliiepa — BeHHa.

JJ1eMEeHTbI JJIOTUKH
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Omnpenenenue. AxkcuomMbl M TeopeMbl. JlokaszarenbcTBo. Jlokas3aTenbcTBO OT HpPOTUBHOro. Teopema, oOpatHas panHoW. I[lpumep wu
KoHTpripumep. [ToHsTHE O PABHOCUIIBHOCTH, CJIEIOBAaHUH, YIIOTPEOIEHUE JJOTHUECKUX CBA30K.

MartemMaTuka B HCTOPUIECCKOM PAa3BUTHH

Hctopust opmupoBaHus MOHATHUS YWCIA: HATypalbHbIE 4YHCIA, OPOOH, HEJOCTATOYHOCTH PALMOHAJIBHBIX YHCEN A TeOMETPHUUYECKHX
U3MEpEeHU, uppanuoHanpHble yncia. CTapuHHbBIE cUCTeMbl 3anmucH uucelnl. Jpobu B Basunone, Erunrte, Pume. OTKpbITHE NECATUUHBIX APOOEH.
CrapunHbIe cUCTEMBI Mep. JlecaTuaHbIC TpoOU U MeTpUIecKas cucteMa Mep. [losiBieHne oTpunaTenbHbIX ynucen u vy, JI. Maraumkuii. JI. Ditnep.

3apoxaeHue anreOpsl B Heapax apudmetuku. An-Xopesmu. Poxxnenne OyksenHoit cumBonuku. [1. @epma, @. Buer, P. [lekaprt. Uctopus
BOIPOCA O HaXOXKIACHUU (OPMYN KOpHEH anredpandeckux ypaBHEHHUH, HEpa3peluMOCTh B pajuKalaX ypaBHEHMH CTeneHH, Oosbiueit yeTsipex. H.
Tapranss, Jx. Kapnano, H. X. Abens, 3. I'anya.

N300peTenne Meroja KOOPAMHAT, TO3BOJIIONIETO MEPEBOJAUTH I'eOMETpUYecKre OOBEeKTHl Ha s3bIk anredpsl. P. Jlexapt u II. @epma.
[TpuMepsl pa3nIuYHBIX CHCTEM KOOpIMHAT Ha IUIocKOCcTH. 3anada Jleonapno Iluzanckoro (dubonauun) o kponukax, uncia Gubonayun. 3agada o
1axMaTHOU Jocke. MICTOKM Teopun BEPOSITHOCTEN: CTpaxoBoe Jieio, a3apTHbie urpsl. [1. ®epma u b. [Tackane. . bepuymmm. A. H. Koamoropos.

Ot 3emneMepust k reomerpun. [Iudarop u ero mkomna. @anec. Apxumes. [loctpoeHune NmMpaBUIBLHBIX MHOTOYTOJIBHUKOB. TpHCEKIHs yria.
KBagpatypa kpyra. Yasoenue ky6a. Mcropus uucna a. 3omoroe ceuenue. «Hauana» Epxnupa. JI. Ditnep. H. U. Jlo6aueBckuii. Victopus msitoro
noctynara. CopusMsl, mapagioKChl.

7. TemaTuuyeckoe INIAHUPOBAHHUE C OIIPECACICHUEM OCHOBHBIX BU/10B y‘lﬁﬁHOﬁ ACATECJIBHOCTH

Matemartuka (340 yacoB)

5-6 K1acchl
KoanyectBo N
Tema OcHOBHOe coep:kaHKe O TeMaM OcHOBHBbIE BUABI Y4€OHOMH NeSITeTbHOCTH DopMBbI KOHTPOJIA
4acoB
Harypanpuenii  psa.  Jecarnunas cuctema | OnucbIBaTh CBOMCTBA HATYPAIBHOTO Psija. -KOHTPOJIbHAs
Harypasibubie cuMcleHus. ApupMeTHyeckue AercTBus ¢ | UMTaTh W 3anmMCchIBATH HAaTypallbHBIC YHWCIHA, | paboTa
anena 50 4 HaTypaJbHbIMU YUCIAMHU. CBoiicTBa | cpaBHUBATH U yIIOPAI0INBATH HX. -TECT
apu(pMeTHIEeCKUX JACUCTBUM. BbINOJHATH BBIUKCIECHUS C HATypalbHBIMU | -Pa3HOYPOBHEBAS
[lonsiTHE © CTENMEHM C  HATypaJbHBIM | YMCIAMM; BBIYUCISATh 3HAUCHUS CTEIICHEH. CaMOCTOATEIbHAS
MOKa3aTeJIeM. @DopmyaupoBaTh CBOiWcTBa apudmMernieckux | pabora
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KBanpar u xy0 uncina.

YuCIoBEIE BBIPAXKCHUSI, 3HAYCHHE YHCIIOBOTO
BbIpaxkeHust. [lopsimok JeHCTBUIM B YMCIIOBBIX
BBIPKEHHSX, UCTIOJIb30BaHHE CKOOOK.
Pemenne TekcTOBBIX 32/1a4 apu(hMETHISCKUMHU
cIoco0aMu.

Henmurenn u xpatHble. Hambonpmmii oOmImii
JICIUTENb, HaWMEHbIee oO0INee KpaTHOE.
CaoiictBa nenumoctd. IIpu3Haku neaumocTu
Ha 2, 3, 5,9, 10. [IpocThic U COCTaBHBIC YUCIIA.
PasnoxxeHne HaTypaqpHOTO YHCIa Ha MIPOCTHIE
MHOXUTENU. JleneHne ¢ ocTaTKoM

JICHCTBHI, 3alKChIBATh MX C IOMOIIBIO OYKB,
npeoOpa3oBeIBaTh HAa WX OCHOBE YHCJIOBBIC
BBIPa)KEHMUSL.

AHAIM3MPOBATL U  OCMBICJAMBATH  TEKCT
3a1a4uy, nepeopMyJIMpoOBaTh ycJoBue,
U3BJIEKATb  HEOOXOIMMYIO  HH(OpMAIHMIO,
MOJeIUPOBATh YCIOBUE C IIOMOIIBIO CXEM, PU-
CYHKOB, pEalbHBIX IMpPEIMETOB;, CTPOUTH
JIOTHYECKYIO LENOYKY paccyXaeHuii;
KPUTHYECKH OLIEHMBATHL TIONYYCHHBIH OTBET,
OCYUIECTBJISITh CAMOKOHTPOJIb, IIPOBEPSISI OTBET
Ha COOTBETCTBHE YCIOBHIO.

@opMyJIMPOBATh ONPEACICHUS] JACIUTENs U
KpaTHOTO, IPOCTOT'0 YHCJIA U COCTABHOTO YHMCIIA,
CBOWCTBA U MPU3HAKH ACTUMOCTH.

Jloka3biBaTh U ONPOBEPrarb C I[OMOIIBIO
KOHTPIIPHUMEPOB YTBEPKACHUS O AETUMOCTU YH-
cen. KiaccudpuuumpoBarh HaTypaibHbIE 4HCIA
(J4eTHBIE W HEYETHBIE, [0 OCTATKaM OT AEJICHHUS

HAa 3 U T. IL.).
HccaenoBarn MpocCTeNIIne YUCJIOBBIE
3aKOHOMCEPHOCTH, IIPOBOJUTH YHUCJIOBBIC

SKCIICPUMEHTHI (B TOM YHCIIE C UCTIONH30BAaHHEM
KaJIbKYJISITOpa, KOMITBIOTEPA)

-3a4ueT
-MaTeMaTHYECKUN
JUKTaHT
-UHAUBUAYAJILHBIC
KapTOUKH
-KOMITBIOTEPHBIE
TPEHAKEPHI
-TBOPYECKUE
3aJjaHus
-UHUBUIyaJIbHAS
JIOMAITHSSI padoTa

Jpodu

130 u

OO0bIkHOBeHHBIE JIpoOu. OCHOBHOE CBOHCTBO
Ipobu. CpaBHeHHE OOBIKHOBEHHBIX IpoOeil.
Apudmernueckue JefcTBUs c
OOBIKHOBCHHBIMH ~ npo0Osmu.  Haxoxnenwe
YacTH OT LEJIOTO U LIEJOTO MO €ro YacTH.
Hecarnunsie apobu. CpaBHEHHE AECATHYHBIX
npobeii.  Apudmermueckme  OEHCTBHSA  C
JecaTHYHbIMU  ApoOsimu.  IlpencraBnenue
JICCATHYHON JpoOU B BHJC OOBIKHOBEHHOMU
JIpoOu 1 OOBIKHOBEHHO! B BHJE JCCATUYHOM.
OtHomenne. [Iponopuns; 0CHOBHOE CBOMCTBO
MPOMOPLIUH.

ITpoueHTB!I; HAX0XKICHHE IPOLIEHTOB OT BEJIH-

MoaenaupoBathb B rpaduecKoi, MpeaMeTHON
(hopMe TIOHATHUS U CBOICTBA, CBA3aHHBIE C
MOHATHEM OOBIKHOBEHHOU JPOOH.
@DopMyJIHPOBaTh, 3aNUCHIBATH C TIOMOIIBIO
OYKB OCHOBHOE CBOMCTBO  OOBIKHOBEHHOM
IpobOu, TpaBWiIa AEWCTBUH C OOBIKHOBEHHBIMU
TIPOOSMHU.

IIpeo6pa3zoBbIiBaTh  OOBIKHOBEHHBIC  ApOOH,
CpaBHUBATH U YIOPSAOYNBATH UX. BBINOJHATH
BEIUMCIICHUS C OOBIKHOBEHHBIMH JIPOOSMHU.
Yutath ¥ 3aNUCHLIBATH JCCSITHYHBIE IpOOH.
MpencraBasiTh OOBIKHOBEHHBIC JPOOM B BHJIC
JECITHYHBIX W JECATHYHBIE B  BHJE

-KOHTPOJIbHAS
pabota

-TeCT
-pa3HOypOBHEBAsS
CaMOCTOSITENbHAS
pabota

-3a4eT
-MaTeMaTHYECKUN
JTUKTaHT
-Tpaduueckuit
JUKTaHT
-MHAUBUIYAJIbHBIE
KapTOYKH
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YUHbI U BCJIMYUHEI I10 €€ HpOHeHTaM; BBIpa)Ke'
HHUE OTHOIICHHUS B MPOIICHTAX.

Pelenne TEKCTOBBIX 3a/1a4 apHU(PMETHUECKUM
CII0COO0M.

OOBIKHOBEHHBIX; HAXOIAUTh JIECSTUYHBIC
PUOITMKEHMSI OOBIKHOBEHHBIX ApOOeH.
CpaBHUBATh U YHNOPSAJI0YHUBATH JECATHUHBIC
Jpoou. BrimonHsTh BBIYHCIICHUS c
JECATHYHBIMU IPOOSMHU.

Hcnonb30BaTh SKBUBAICHTHBIE IIPEICTABICHUS
IpOOHBIX dYHCeNl TpH WX CPaBHEHWH, TpHU
BBIUMCIICHUSX.

BbINoHATH IPUKUAKY U OIEHKY B XOJIE
BBIYUCIIEHUH.

O0BbACHATD, 4TO TaKoe MPOIIEHT.
IpencTraBasaTh MPOILEHTH B BUAC IpoOei u
IpoOu B BHJIE POIIEHTOB.

OcymectBasiTh nouck nHpopmarmu (8 CMU),
coJiepiKaliell JaHHbIe, BHIPAKCHHBIC B TPOIICH-
TaX, WHTEpHpeTHpoBarh ux. IlpuBoauTH
MpUMEpHl  WCIIONB30BAHMSA  OTHOIIEHWH  Ha
MPAKTHKE,

Pematp 3amaun Ha TPOIEHTH U Apodu (B TOM
yuclie 3a7add W3  PEaNbHON  TMPaKTHKH),
UCTIOJIB3Ysl MPH HEOOXOJIUMOCTH KaJbKYJIATOP;
UCIOJb30BaTh  MOHATHS ~ OMHOWICHUS W’
nponopyuy TP PEIICHUY 3a/1a4.
AHaJIM3UPOBATh ©  OCMBICIMBATh  TEKCT
3a/1a4u, nepegopMyInpoBaTh YCIIOBHE,
u3BJIeKaTh  HEOOXOAMMYI0  MH(OPMAIHIO,
MOJEJINPOBATH YCIOBHE C TIOMOIIBIO CXEM,
PUCYHKOB, pEaJbHBIX IPEAMETOB; CTPOUTH
JIOTHYECKYIO LIETIOYKY paccyXJIeHul;
KPUTHUYECKH OIEHHUBATH IIONyYeHHBIA OTBET,
OCYLIECTBJISITh CAMOKOHTPOJIb, IIPOBEPSIS OTBET
Ha COOTBETCTBHUE YCIOBHIO.

IIpoBoauTH HECTIOKHBIC UCCIICTOBAHUS,
CBSI3aHHBIE CO CBOMCTBaMH JPOOHBIX YHCEN,
OMHPAsICh HA YUCIIOBBIC SKCIIEPUMEHTHI (B TOM
YHUCIIE C UCTIOF30BAHUEM KAIIBKYIIATOPA,
KOMITBIOTEPA)

-KOMIIBIOTCPHBIC
TPEHAKEPHI
-TBOpYECKHE
3aaHus
-MHAMBH/yaTbHAS
JoMariHssi pabora
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[TonoxkurenbHbIC M OTpULIATENIbHBIC YKicia, | [IpHBOAUTL  IpUMEPHl  KCIOJIB30BAaHUS B | -KOHTPOJIbHAS
MoIynb yucna. M3o0pakeHrne 4ucen TOYKaMHU | OKPYKAIoIIeM  MHpEe  TOJOXHUTENbHBIX U | pabora
KOODJIIMHATHOW  MPSMOW;, TEOMETPUYECKasl | OTPHUIIATENLHBIX YUcel (TeMIIEpaTypa, BBIMTPHILI | -TECT
WUHTEPIPETAIUs MOAYJISI YUCIIA. — TPOWTPBIIII, BBIIIIE — HIKE YPOBHS MOPS). -pa3HOYPOBHEBAsI
MHoxecTBO 1enbix uucel. MHoxecTBO | M300pamars TOUKaMU KOOPAMHATHOM MPSMOM | CAMOCTOATEIbHAS
paluOHATBHBIX YHCEIT. CpaBHEHHE | MOJOKHUTEIbHBIC " oTpHIaTeTbHbBIC | paboTa
palMOHANBHBIX ~ YHceNl.  ApudMeTHuecKkre | paloHAIbHBIE YHCIIA. -3a4eT
PaluMOHAILHbIE JICHCTBUSI C pallMOHAIBHBIMU yHciaMu. CBoii- | XapaKkTepu30BaTh MHOXXECTBO IENBIX YHCEIN, | -MaTeMaTHUYCCKUN
454 CTBa apu(PMETUICCKUX JICHCTBHIA. MHOECTBO PAIUOHABHBIX YHCEIL. JTUKTAHT
ncaa @D opMyJIMPOBATh U 3aMUCHIBATH C IOMOIIBIO | -MHIUBUIYaIbHbIC
OyKB CBOWMCTBa NEWCTBHHA C pANMOHATLHBIME | KAPTOUKU
qyuciIaMy, NPHUMEHATh Ui NpeoOpa3oBaHUs | -KOMITbIOTEPHBIC
YHCIIOBBIX BBIPAKCHUI. TPEHAKEPHI
CpaBHuBaTh u YHOPSI0YHBATH | ~-TBOPUECKUE
paluoHaIbHbIC qHcna, BBINOJHATD | 3a/JaHUs
BBIYHMCIICHHUS C PAIMOHAIBEHBIMU YHCTIAMA -MHAMBHyaJTbHAS
JIOMAaITHSSI padoTa
[Tpumepsl 3aBUCUMOCTEH MEXAy BeMYMHAMU: | BhIpakaTh OJHU €TUHHUIIBI U3MEPEHUS -KOHTPOJIbHAs
cKopocmb, epems, paccmosnue; | BETMYUHBI B IPYTUX ¢IUHUNAX (METPhI B pabota
nPoOU3600UMENbHOCMb, 8peMs, paboma, | KWIOMETpax, MUHYTHI B 4acax). -TeCT
yena, KOu4ecmao, cmoumocmo. | OKpYrIasiTh HaTypajabHBIC YUCIA U NECATUYHBIC | -pa3HOYpPOBHEBAs
[lpencraBnenue  3aBUCUMOCTEHl B BujE | ApoOU. BBIMONHATE NPUKUIKY U OLIEHKY B XOJIE | CAMOCTOSATE/IbHAS
H3mepennus, dopmyn. Beraucienus mo Gpopmyam. BBIYUCIICHHH. pabota
NpHOJIMKeH s, Pernrenune TeKkCTOBBIX 3a1a4 apupmMeTHdeckuMu | MoeJIMpoOBaTh HECIOXKHBIC 3aBUCHMOCTH C | -3a4eT
OLICHKH. criocobamu MOMOIIIBIO (DOPMYJT; BBITIOJHATH BBIUMCIICHHUS 110 | -MaTeMaTHUECKUH
3aBucumMocT 254 (hopmyram. IUKTaHT
MEKITY Hcnoab30BaTh 3HAHHUS O 3aBUCHMOCTSAX MEKAY | -UHIUBUIYaTbHbIC
BeJIMYMHAMU BeIMYMHAMU (CKOPOCTh, BpEMs, PAaCCTOSHUE; | KAPTOUKH
paboTa, TPOU3BOJAMTEIBHOCTb, BpEMs) TMpPU | -KOMIBIOTEPHbIC
PEIICHUH TEKCTOBBIX 3a/1a4 TPEHAKEPHI
-TBOpYECKHE
3aJjaHus
-MHAUBHIYaIbHAS

JOMAaIIHAA pa60Ta
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Hcnonp3oBanue OykB ajsi 0003HaueHus yucel, | YaraTh u 3anmucbIBaTh OyKBEHHBIC | -KOHTPOJIbHAS
JUISL  3allACH  CBOWCTB  apH(PMETHYECKUX | BBIPAKCHHS, COCTaBJIATh OykBeHHBIE | paboTa
JICUCTBUH. BBIPAXKEHUSI 110 YCIOBUSAM 3aja4. -TECT
bykBeHHbIe BhIpakeHUsi. UucinoBoe 3HaueHUE | BBIYHCIATHL YUCIOBOE 3HAYCHHWE OYKBEHHOTO | -pa3sHOYpPOBHEBAs
OYKBEHHOTO BBIPQ)KCHUSI. BEIPXCHHS TTPH 33JJaHHBIX 3HAYCHHSIX OYKB. CaMOCTOSITeILHAS
VYpaBHeHue, kKopeHb ypaBHeHus. Haxoxzaenue | CocTaBiasiTh YpaBHEHHs 10 YCIOBHSAM 3ajad. | pabora
HEH3BECTHBIX KOMITOHEHTOB apudmeTrmueckux | Pemath mpocTeiiimme ypaBHEHHS Ha OCHOBE | -3a4eT
J1eMeHThI JICHCTBH. 3aBUCUMOCTEH MEXIY KOMIIOHEHTaMH | -MaTeMaTU4eCKUi
304 JexapToBel KOOpAMHATHI Ha IUIOCKOCTH. [lo- | apudmernyeckux aelicTBU. JUKTaHT
anredpb! CTPOCHHE TOYKH TI0 €€ KoopamHaraMm, | CTPOUTh Ha KOOPIWHATHOM TUIOCKOCTH TOYKH U | -MHIWBHUIYATHHBIC
ompeeeHIe KOOPANHAT TOYKH Ha TIOCKOCTH | (PUTYpHI 10 3aJaHHBIM KOOpJIMHATaM; | KapTOUYKH
onpeneasiTb KOOPAUHATHI TOYEK -KOMIIbIOTEPHBIE
TPEHAXEPhI
-TBOpPYECKHE
3aJJaHuUs
-MHUBUIYyaJIbHAS
JIOMAaITHSSI padoTa
[IpencrapieHne NaHHBIX B BUJIC TaOJIHMII, HU3BaexkaT, wuwHbOpMANHMIO W3 TaONHIl ¥ | -KOHTPOJIbHAS
JIAarpaMm. JUarpaMM, BBINOJHATH  BBIUMCICHUS 10 | pabora
[TonsTHE O CiyyaifHOM OMBITE W COOBITHH. | TAONMYHBIM JaHHBIM, CPABHUBATH BEIWYHHEI, | -TECT
JlocroBepHOE M HEBO3MOXXHOE COOBITHS. | HAXOAUTH  HAWUOONBIIME ¥  HAWMEHBIINWE | -pa3HOYPOBHEBAs
CpaBHEHHE MITAHCOB. 3HAYCHHS. CaMOCTOSITEIbLHAS
Pemenne koMOMHATOpHBIX 3a7ad mepeOopoM | BeImosmsaTh cOOp MHpOpMalMKU B HECIOXKHBIX | pabora
BapUaHTOB CITy4asx, MPeACTaBJIATh MH(POPMANWIO B BHUAEC | -3aUeT
OnucarejabHas Ta0JIUI] U JUarpaMM, B TOM YHUCJIC C IOMOIIBIO | -MaTeMaTHUECKUH
CTAaTUCTHKA. KOMIBIOTEPHBIX IIPOTPAMM. JUKTaHT
BeposiTHOCTB. 15 4 IpuBoauTh TpHUMEPHl CIYYaWHBIX COOBITHI, | -HHIUBUIAYaIbHEIC
Komo0unaropuka. JIOCTOBEPHBIX W  HEBO3MOXXHBIX  COOBITHH. | KAPTOUKH
MHoxecTBA CpaBHUBATH IIaHCHl HACTYIUICHUS COOBITUH; | -KOMITbIOTEPHBIC
CTPOMTB PEUYEBbIE KOHCTPYKLMH C UCIOJB30Ba- | TPEHAXKEPHI
HHUEM CIIOBOCOYCTAHUH Oojee 6eposmHo, | -TBOPUCCKUC
MAN08eposAmMHO. 3aJIaHus
BoimosnsaTe  mepebOp  BceX  BO3MOXHBIX | -MHIMBHUIyaJIbHAS
BapHMaHTOB [UIs Tiepecdera OOBEKTOB WM | AOMAIIHAA padoTa
KOMOWHAIIH, BBIIEJATH KOMOMHAINH,

OTBEYAIOIINE 33JaHHBIM YCIOBUSIM
IIpuBoauTHh TpUMEpHl KOHEYHBIX M OECKOHEY-
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HBIX MHOXecTB. Haxomute oObeauHEeHHE U
nepecedeHrne KOHKPETHBIX MHO)KecTB. [IpuBo-
IUTh IIPUMEPbI HECIOXKHBIX KIacCU(pUKALUN U3
pa3nUYHBIX 00JacTel KU3IHH.

WnmocTpupoBath  TEOPETHKO-MHOXKECTBEHHBIE
MIOHATHS C IOMOIIBIO KPYroB Jifnepa

Harassipnas
reoMeTpus

45 4

Harnsnuele npencraBnenus o purypax Ha
IUIOCKOCTH: IIpsIMast, OTPE30K, IIyY, YTOJI,
JIOMaHasi, MHOTOYTOJIbHUK, IIPABUIIbHBIN
MHOTOYTOJIbHHUK, OKPY>KHOCTb, KpYT.
YeTblpexyroibHUK, IPSIMOYTOJIbHUK, KBaApaT.
TpeyroiapHUK, BUJIBI TPEYTOJIBHUKOB.
N3o06pakeHne FEOMETPUYECKUX ¢buryp.
B3anmHOe pacnonoxeHne IByX HPsAMBIX, IBYX
OKPYKHOCTEM, IPSIMON U OKPY>KHOCTH.

Jnmuna  orpeska, jomaHoil.  Ilepumerp
MHOTI'OYTOJIbHHKA. EI[I/IHI/IHBI HU3MCPCHUA
JumHBL.  V3MmepeHwe  UIMHBI ~ OTpe3Ka,

IIOCTPOEHUE OTPE3Ka 3aJaHHON JUIUHBI.

Yron. Bugel yrnos. I'panycHas mepa yria.
W3MmepeHre U IOCTPOEHHE YIVIOB C TOMOIIBIO
TPaHCIIOPTHUPA.

[MonsTre mmnomany  QUTYpbl;  CAMHUIIBI
n3Mepenus Iuomany. Inomane npsmMoyrons-
HUKa W IUIOIAAb KBajapaTa. PaBHOBenukne
¢burypsr.

Harnsnaasie MPEICTaBIICHUS 0
NPOCTPaHCTBEHHBIX (Qurypax: KyO, mapai-
JenenuIes, nprusMa, nupaMuia, map, chepa,
KOHyC, mwiuHAp.  M3o0paxkeHue  mpo-
cTpaHcTBeHHbIX (uryp. Ilpumepsl ceueHHH.

Pacno3sHaBarp Ha uepTexax, pPHCYHKax H
MOJEIAX reOMEeTpPHUYECKIE ¢burypsr,
KOH(HUTYpaluu ¢buryp (nmockue u
npocTpaHcTBeHHbIe). IIpMBOAMTH  IpUMEPHI
aHaJIOrOB TreOMETPUIECKUX ¢buryp B
OKpY’KarolleM MHUPE.

H3o0paxkaTres reomerpuyeckue (QUTYpHl U HUX
KOHQUTYpali OT PYKH M C HCIOJIb30BaHHEM
YepTeXKHBIX ~ HHCTpyMeHTOB.  M3o00paxkarts
reoMeTpudeckre GUTYpHI Ha KIIeTI4aTOW Oymare.
H3mepaTsL ¢ TOMOILIBIO HHCTPYMEHTOB H
CPaBHMBATh JUIMHBl OTPE3KOB U  BEJIWYMHBI
yrioB. CTPOUTH OTpEe3KH 3a/JaHHON JUIMHBI C
NOMOIIBIO JTMHEHKU M LUPKYJS W YIIIBl 3a7aH-
HOIl BEJIMYMHBI C TOMOIIBIO TPAaHCIOPTHPA.
BobIpa:kaTh OIHU €IMHHUIBI H3MEPEHHs JJIHH

yepes Apyrue.
BeruncianaTb ILIOIIAaN KBaJIpaToB u
MPSIMOYTOJILHUKOB, HCITONTB3YSI hopMyITBI
ILIOIIAIH KBajpara " ILIOILA N
MPSMOYTOJBHUKA.
BeipaxkaTh  OJHM  €IWHUIBI  U3MEPEHUs

IUIOLLA/IU Yepe3 APYyTHe.
H3roraBauBaTh MPOCTPAHCTBEHHBIC (UTYPHI
U3 Pa3BEepTOK; PACIO3HABaTh pa3BEPTKU KyoOa,

-KOHTPOJIbHAs
pabora

-TECT
-pa3HOYpOBHEBas
CaMOCTOSITEIbHAS
pabora

-3a4er
-MaTeMaTHICCKHI
JOUKTAHT
-MHIUBUYaTbHBIC
KapTOYKU
-KOMITBIOTEPHBIE
TPEHAXEPBI
-TBOpPYECKUE
3aJaHHUs
-MHIUBUAYaTbHAS
JIOMAIITHSS padoTa
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MHororpaHHUKH, NpaBUIbHbIC
MHOTOTPaHHHUKH. [pumeps pa3BepTOK
MHOTOTPaHHUKOB, IMIIHH]PA U KOHYCA.
IMoustue o0beMa; enuHHUIBI 00bema. OObeM
NPSMOYTOJILHOTO MapajuieNienunea 1 oobemM
KyOa.

[Tonstue o pamenctBe Guryp. llenTpanbHas,
oceBast u 3epKalibHast CUMMETpPHUH.
N3obpakeHne CHMMETPUYHBIX GUTYP

napajvieNienumnena, NHpaMHIbl, IWIHHIpA U
KOHyca. Paccmampueamsp IpoCTEHIINE CEUCHUS
MPOCTPAHCTBEHHBIX (UTYp, MOydaeMble ITyTeM
NPEAMETHOTO 170071 KOMITBIOTEPHOTO
MOJICTUPOBAHUS, ONPeNeITh X BH/I.
Beruncasats 00beMbl Ky0a U MPSIMOYTOJIBLHOTO
TapaJIeNIeIHIIe 1a, UCTIONB3YS (HOPMYIIEl 00beMa
KyOa u o0bemMa MPSIMOYTOJILHOTO
napaienenumnena. BoIpaxaTh OHU CIHHUIBI
u3MepeHus o0beMa uepes Jpyrue.

HccaenoBare 1 onucbiBaTh  CBOMCTBA
TEOMETPUYECKUX ¢buryp (mmockux u
NPOCTPAHCTBEHHBIX), HCIONB3YsS JKCICPUMEHT,
HaOnroneHne, u3MepeHne.  MoaeaupoBaTh
reoMeTpuyeckue OOBEKTHI, UCIONB3YS Oymary,
TUTACTHJIMH, TPOBONIOKY u np. Hcmosab3oBaTh
KOMITBIOTEPHOE MOJICITUPOBAHHUE U SKCIICPUMEHT
JUIE  U3Yy4CHUSI CBOWCTB  T'€OMETPHUYECKHUX
0OBEKTOB.

HaxonuTh B OKpyXalollleM MHUpPE IUIOCKHE W
NPOCTPAHCTBEHHBIE CHMMETPHYHBIE (PUTYDEI.
Pemath 3agaun  Ha  HAXOXKJACHUE  JUIMH
OTPE3KOB,  MEPHUMETPOB  MHOTOYTOJHHHKOB,
rpajycHON MepbI YIJIOB, TUIOLIAeH KBaIpaToOB U
MPSIMOYTOJIbHUKOB, 00beMOB  Ky0OB U
OPSMOYTOJIbHBIX — MAapasuIeNeune/ioB,  KyoOa.
BoiieasiTh B YCIOBUM  3aJa4M  JTAHHBIC,
HEOOXOJMMBIC Il €€ pelICHUs, CTPOUTh
JIOTHYECKYIO HETOYKY paccyxaeHui,
COTOCTABJISITh TIONYYCHHBIN pe3ynbTaT ¢ ycio-
BUEM 3aJ1a4H.

H300paxkath paBHBIE QUTYPHI, CHMMETPUYHEIE

(urypsl
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Aaredpa (306 yacoB)

5 -9 kiaaccel

Kosm4vectBo "
Tema 4ACOB OcHoBHOe coiep:KaHMe 110 TeMaM OcHoBHBIE BHBI Y4eOHOI 1esITeJIbHOCTH ®opMbI KOHTPOJIA
Pacmmpenue MHOXeCTBa | ONMMCBIBATL MHOXKECTBO II€JIBIX YHCET, MHOXECTBO | -KOHTpPOJIbHAsS
HATypaJIbHBIX YHCET [0 MHOMKECTBA | PAllMOHAJIBHBIX UHCEI, COOTHOIIEHHE MEXAY 3TUMH | paboTa
LeNbIX, MHOXKECTBA LEJBIX YHCEeN J0 | MHOXKECTBAMHU. -TecT
MHOJKECTBa panuoHanbHbIX. | CpaBHMBATH U YIOPSIAOYMBATE PALlMOHAIBHBIE YHCIA, | -pa3HOYPOBHEBAs
PannonanpHOE UMCIIO Kak OTHOIIEHUE | BBHIMOJIHATH BBIYUCIEHHUS C pallMOHAJBHBIMH YHMCIAMHM, | CAMOCTOSTENbHAS
m/n, TOE m — LEJN0e YHUCIIO, @ # — | BBIYMCJSTh 3HAUCHUSI CTEIIEHEH C LIeNbIM [TOKa3aTeneM. | pabora
HaTypaJIbHOE YHCIIO. @opMyJHpPOBAThH OIpe/eIeHNE KBaJPpaTHOTO KOPHS U3 | -3a4eT
CreneHb ¢ LedbIM TOKasaTelneM. | umcna. Mcmob3oBarh rpaduk GyHKIMH y = X° JUIs | -MAaTeMATHUYECKHi
KBagpaTHblii KOpeHb M3  YHUCHA. | HAXOXKJEHUS KBAJIPATHBIX KOPHEH. BbIYMCAATHL TOUHBIE | JUKTAHT
KopeHb TpeTbeil cTeneHu. U NpUOIVDKEHHBIE 3HAUY€HHWsS KOPHEH, HMCIONb3Yysl NPH | -MHOUBHUIYyalbHbIE
[TonsiTe 00 MppalMOHATILHOM YHCJE. | HEOOXOAMMOCTH — KaIbKYISATOP; MPOBOJAUTH OLEHKY | KapTOYKH
JlelicTBUTEIbHbIE VppauyoHaIbHOCTs  YHCIa S - I((I])BaﬂpaTHLIX KOpHEH. _ | "KOMIIbIOTEpHbIE
wnena 10 4 HECOM3MEPHMOCTD CTOPOHBI " OpMY.IMPOBATL  ONPENENCHAE  KOPHA  TPETbEH | TpeHAKEPbI
JuaroHanu  Kksagpara. Jlecstudnple | CTETICHH; HAXOTUTh 3HAYCHUS KyOHW4ecKuX KOpHEH, IpH | -TBOpUYECKHE
PUOIIKEHS MpPALHOHATBHBIX HEOO0XOIUMOCTHU HCIIONb3Y, KAIBKYISATOD. 3aJlaHuUs
YHCELL IIpuBoauTe TOpuUMeEpsl  UpPpPAlMOHAIBHBIX  YHCEN; | -MHAWBHIYyalbHAs
MHOKECTBO eHCTBUTETbHBIX uices1; | PACHO3HABATL  DALMOHANBHEIC W MPPANMOHATBHBIC | IOMAIIHsA PaboTa
Ipe/ICTaBIICHHE neiicTBuTebHpIX | THCIA; H300paxkaTh 4YKcla TOYKAMH KOOPIMHATHOMN
yucen B Buge  OeckoHeuHbix | UPAMOH.
JECATHUHBIX  1pobeil.  CpaBHeHHe Haxoautp necstuyHble NpUOIMKEHNUS pallMOHAIBHBIX U

JICCTBUTEIBHBIX YHCETL.

B3auMHO OIHO3HAa4YHOE COOTBETCTBHE
MEXIy INCHCTBUTEIBHBIMU YUCIAMHU U
TOYKAMU  KOOPJUHATHOW  IPSIMOM.
UucnoBele MPOMEXYTKH: HHTEpBal,
OTPE3OK, JIy4d

APPALMOHATIBHBIX YHCEl; CPaBHHUBATh u
YHOPSAX0YHBATH ACHCTBUTENBHBIE YHCTA.

OnuceIBaTh MHOKECTBO JEUCTBUTEIBHBIX YHACEN.
HMcnonb30BaTh B IIMCBMEHHOM MAaTeMaTHYECKOM pedyu
0003HaueHusI U rpaduiyeckue M300paKEHUS] YUCIIOBBIX
MHOX€ECTB, TEOPETUKO-MHOXKECTBEHHYIO CUMBOJIUKY
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[TpubnmxenHoe 3HaueHre | HaxoauTh, aHATU3UPOBATH, COMOCTABJSTH YHCIIOBBIC | ~-KOHTPOJIbHAS
BEJIMYMHBI, TOYHOCTH MPHOIIKEHUS. | XapaKTePUCTUKH OOBEKTOB OKPYKAIOIIETO MUPA. pabota
Pasmepsr  00BeKkTOB  OKpyKaromiero | McmoJib30BaTh 3aIuCh Yncell B CTAHIAPTHOM BHIE JJIS | -TECT
Mupa (OT 3JEMEHTApHBIX YaCTHUI[ JIO | BBIPAKEHUS  pa3MepoB  OOBEKTOB, JUTUTEIHHOCTHU | -pa3sHOYPOBHEBAs
BcenenHoi), JUTHTEIBHOCTH | TPOIIECCOB B OKPYIKAIOIIEM MUPE. CaMOCTOSITEJIbHAS
MIPOLIECCOB B OKPY>KAIOIIEM MHUPE.. CpaBHUBATh 4YHWCIa W BEIMYUHBI, 3alMCaHHBIE C | pabora
Wsmepenns, [Ipukumka vI/I OIICHKAa pe3yJbTaTOB | MCHOJb30BaHKeM cternenu 10. -3a4eT }
npuGKeHusI, BBIYMCIIEHHI. 5 I/Icno.nb::OBaTb pa3Hbie (POPMBI 3aIKUCH MPUOTMKEHHBIX | -MaTEMaTHYCCKUI
84 Crioco0bI 3amucy 3HAYeHWH BEJMYWH, | 3HAUEHUH; AeNaTh BHIBOJABI O TOYHOCTH TMPHOJIMKEHUS | IUKTAHT
OLEHKH B TOM 4HCI€ C BBIICICHHEM | IO 3alKCH MPUOIMKECHHOTO 3HAUCHHUS. -MHIUBUIYATHHBIC
MHOKUTENT — creneHu 10 B 3amucd | BuIMOJIHATHL BHIUYUCIEHUS C pealibHBIMU JaHHBIMH. KapTOYKH
Yypcia BbInoHATH TPUKUAKY U OIEHKY pe3yJbTaTOB | -KOMIIBIOTCPHBIC
BBIYMCIIEHHI TpPEeHaXePHI
-TBOPYECKHUE
3aJIlaHus
-MHIUBUTyaTbHAS
JIOMAaITHSSI padoTa
BykBeHHbie BBIpaKeHUS (BBHIPAKCHHS | BHIMOJHATH 3JIEMEHTapHBIE 3HAKOBO-CHMBOJIWYECKUE | -KOHTPOJIHHAS
¢ mepeMeHHbIME). UncIoBOe 3HaueHNE | ISHCTBUS: MPUMEHSATH OYKBHI JUisi 0003HAYEHUS Yucell, | paboTa
OyKBEHHOTO BBIDOKCHHS. | 11 3aIUCH  OOIIWX  YTBEPXKICHHH; COCTABJSATH | -TECT
JlonycTrMble 3HAUEHHUS MEPEMCHHBIX. | OYKBEHHBIC BBIPAXKCHHMSI 10 YCJIOBHSM, 33JaHHBIM | -pa3HOYPOBHEBas
[TogcranoBka  BEIpOKEHUH  BMECTO | CJIOBECHO, PUCYHKOM HJIH YEPTEKOM; | CAMOCTOATEIbHAS
MepEeMEHHBIX. npeodpa3oBLIBaThL  airecOpanyuecKue CyMMBI  ® | paboTa
[IpeobpazoBanue OYKBEHHBIX | MMPOM3BEACHUSA (BBIMOJHATH TPUBEICHUE TOMOOHBIX | -3aYeT
BBenenne B BRIDOKCHMA Ha OCHOBE CBOMCTB | CIIaraeMbIX, paCKphITHE CKOOOK, YIPOIICHHE MMPON3BEIC- | -MaTeMaTHICCKHIA
aareopy 0u apuQMeTHIecKIX JEHCTBHMA. | HHMH). IUAKTAHT
PaBeHCTBO OYKBEHHBIX BBIpRXXCHUH. | BhumcanaTh YHCI0BOE 3Ha4YCHHE OYKBEHHOTO | -WHAHBHyalIbHBIC
ToxkmecTso. BBIPOKCHHS, HAXOAUTH 00JIACTh JOITYCTUMBIX 3HAUCHHUH | KAPTOUKU
MIEPEMEHHBIX B BEIPAKEHUHU -KOMIIBIOTEPHBIC
TpEeHaXePhI
-TBOPYECKHUE
3aJaHus
-MHAUBUAyaTbHAS

JOMAaIIHAA pa60Ta
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CrernieHb ¢ HATYpalibHBIM MOKa3areieMm | @opMyaupoBaTh, 3aMUCLIBATL B CHUMBOJUYECKON | -KOHTPOJIbHAS
u ee cBoiictBa. OpHOWIEHBI ¥ | JopMe U OOOCHOBBIBATH CBOWCTBAa CTENEHU C | pabora
MHOTOoWwIeHbl. CTeneHp MHOTOWIEHA. | HaTypalbHBIM IIOKa3aTeleM; MNPHMEHATh CBOWCTBA | -TECT
CnoxeHue, BBIYMTAaHHE, YMHOXKEHHE | CTEIEHM s NpeoOpa3oBaHUS  BBIPAKEHUH U | -pa3sHOYpPOBHEBas
MHOTOYJICHOB. @opMyIBl | BEIYUCICHUH. CaMOCTOSTEIbHAS
COKpAaIIeHHOTO YMHOXXCHHUS: KBaApaT | BHIMOJIHATH AEWCTBUS C MHOTOYICHAMU. pabota
CyMMEI M KBajipatT pazHoctu. @opmyna | BbIBOAMTH (QOPMYNIBI  COKpAIIEHHOTO yMHOMEHHS, | -3a4eT
pasHocTu KBajparoB. [IpeoOpa3oBanue | MPUMEHATh WX B NpPeoOpPa30OBaHUAX BBIPAKCHUN W | -MaTEMaTHYCCKUN
[EJIOTO BBIPAKEHUS B MHOTOWICH. | BBIYMCICHUSIX. TUKTaHT
MHoroujieHbl 42 4
Paznoxenue MHOTOYJICHA Ha | BBINOJHATH Pa3jioKeHNE MHOTOWICHOB HA MHOXHTEH. | -MHIUBUAYaIbHbIC
MHOXWTENW:  BBIHECeHHMe  oOmiero | Pacmo3naBaTrh KBagpaTHBIA TpeXwWIEH, BBIACHATH | KAPTOUKH
MHOJKHUTEJISL 32 CKOOKH, TPYIIIMPOBKA, | BO3MOXHOCTb pa3IoKeHHUSI Ha MHOXHUTEIH, | ~-KOMITbIOTEPHBIS
npuMeHeHue (OpMYJ COKDAIICHHOTO | MPEACTABJIATh  KBAJAPATHBI  TpeXwieH B  BHIE | TPEHaXKEPHI
YMHOXCHUA. IIPOU3BEACHUSA JIMHEWHBIX MHOKHUTEIECH. -TBOPYCCKHEC
MHuorowieHsl ¢ 0aHON mepeMeHHOU. | [IpuMeHsTh pa3nuyable (OPMBI CAMOKOHTPOJIA TIpH | 3aJaHHS
Kopenr MHoOTOwIeHa. KBampaTHBIN | BBHITOJIHEHUH MTPeoOpa3oBaHUi -MHUBUIYyaJIbHAS
TpPEeXUIieH, pa3JIOKEeHHe KBaJPaTHOTO JoMarnHss paboTa
TPEXYJICHA HA MHOXKHUTECIN
Anrebpandeckast apoOb. OcHoBHOe | POPMYJIHPOBATH OCHOBHOE CBOWCTBO anreOpanvecKoi | -KOHTPOJIbHAsS
CBOMCTBO  aireOpandeckoit  apoOw. | IpoOH M MPUMEHSATH ero sl mpeodpa3oBaHus qpodeit. | paboTa
Cokpamenue  japobeil.  Crioxenue, | BbINOJHATH ASUCTBUS C anreOpandecKuMHu IpOOsSIMU. -TecT
BBIUMTAHUE, YMHOXeHHe, JenieHue | IIpeacTaBisiTh Leoe BRIpaKEHUE B BHJIE MHOTOWICHA, | -Pa3HOYPOBHEBAsI
anreOpanveckux Apooei. IpoOHOE — B BHUJAC OTHOIIECHUS MHOTOWICHOB; | CAMOCTOSTEIbHAS
CremneHb C IeNbIM TOKa3aTeleM M €€ | JTOKa3bIBaTh TOXKIECTBA. pabota
CBOWCTBA. ®opmMyJIMPOBaTH ONpEICICHUE CTENEHH C LENbIM | -3a4eT
AnreOpanuyeckne PanmonanpHble BBIpAXKEHHS W WX | IOKa3aTeNeM. -MaTeMaTHIeCKUN
apoou 224 npeoOpazoBaHusl. JokazatenscTBo | @OpMYyJIMPOBATh, 3amUCbIBATH B CHMBOJHYECKOH | TUKTAHT
TOXKJIECTB dbopMe W WLIIOCTPUPOBATh TPHUMEpPaMU CBOMCTBA | -MHIWBUIyaIbHBIE
CTEIEHU C IIeJBIM MOKa3aTeieM; MPUMEHATh CBOMCTBA | KAPTOUKHU
CTeTIeHW Ui  TNpeoO0pa3oBaHUs  BBIPAXKEHWH H | -KOMITBIOTEpHBIC
BBIYMCIICHUN TpEHaXKepbl
-TBOpUYECKHE
3ajaHus
-MHIUBUAYyaTbHAS

JoManrHss paboTa
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[TousTus KBaJIpaTHOT'O KOopHS, | /loka3pIBaTh CBOMCTBA apH(PMETHUIECKHX KBAAPAaTHBIX | -KOHTPOJbHASA
apuMeTHIecKoro KBaJ[paTHOTO | KOPHEH; MPUMeHATh WX I IpeoOpa3oBaHus | pabora
KOpHS. YpaBHEHHME  BHJIA x’=a. BBIpAYKEHUI. -TECT
CaoiicTBa apupmeTnyeckux | BoIYHCAATH 3HAYCHUS BBIPAKEHHH, COJEpXallUX | -pasHOYpOBHEBas
KBaJpaTHbIX KOPHEH: KOpeHb U3 | KBaApaTHbIE KOPHH; BbIPAXKaTh IIEPEMEHHBIE U3 | CAMOCTOSITEIbHAS
MPOU3BEJICHNU, YACTHOTO, CTEMEHHU. | TEOMETPHUYECKUX U PU3NIECKIX (HOPMYIL. pabota
( \/;)2 —y 450 MccaenoBaTh ypaBHEHHE BHAA X° = a; HAXONWTH | -3a4eT }
KBaapaTHbIe Toxnectsa, , rme “ =%, | TouHsle U NpUONMKEHHBIE KOPHU TIpH a > 0. -MaTeMaTUYCCKUU
P 124 \/_2 _ JTUKTAHT
KOpHH a = |a|. [IpuMeHEHHE  CBOMCTB -MHANBHYaJIbHBIE
apu(MeTHIeCKIX KBaJIPaTHBIX KOPHEH KapTOUKH
JUIST  TIpeoOpa3oBaHUsl  YMCIOBBIX -KOMIIBIOTEPHBIC
BBIPAKECHUNM U K BBIYUCIICHUSM. TpEHaXKEPHI
-TBOPYECKHUE
3a/1aHUsI
-MHIUBUAYaIbHAS
JIOMAaITHSSI padoTa
VYpaBHEHHE C OJIHOM IepeMeHHOU. | Pacno3HaBaTh JuMHEHHbBIE W KBaJpaTHbIC YPaBHEHUS, | -KOHTPOJIbHAs
Kopens YpaBHEHHUSL. CBoiicTBa | menble U IpoOHBIE ypaBHEHMUS. pabota
YHUCJIOBBIX PaBEHCTB. PaBHOCWIBHOCTD | Pemiarh juHeliHbIe, KBaJpaTHbIE YpaBHEHUS, a TaKXKe | -TECT
YpaBHEHUH. YpaBHEHUS, CBOZSILHECS K HUM; pemiath | -pa3HOYpOBHEBAs
Jluneiinoe  ypaBHeHWe.  Pemenwme | npoOHO-paliioOHANTBHBIC YPABHEHMSL. CaMOCTOSITEIIbHAS
ypaBHEHUH, CBOIAIIUXCS K TUHEHHBIM. | UcciienoBarb KBaJpaTHBIC ypaBHEHUS o | pabora
KBanparnoe ypaBHeHue. HemomnHble | TUCKPUMHUHAHTY U K03 ummeHTam. -3a4eT
KBajpaTHble ypaBHeHHs. @opmyna | PemaThb TeKCTOBBIC 33jau alreOpandecKuM criocoOoM: | -MaTeMaTHUSCKHH
VpaBuenus ¢ KOpHEH  KBaJpaTHOTO  ypaBHEHWS. | MIEPEXOAUTh OT CIOBECHOH (HOPMYITUPOBKH YCIIOBUS | JUKTAHT
o . 384 Teopema Buera. Penienne ypaBHeHUH, | 3a1aul K anreOpanmyeckoil MOJENN IyTeM COCTABIICHUS | -WHAMBHUIyabHBIC
OZHON HEPEMEHHOM CBOJAIINXCSA K KBaJpaTHbIM. | YPaBHEHHUS;  PEIIaTb  COCTABJICHHOE  YpaBHEHHUE; | KAPTOUKHU
bukBagpaTHO€E ypaBHEHUE. HHTEPIPEeTUPOBATH PE3YJIBTAT. -KOMIIbIOTEPHBIE
[Ipumepst peLieHus ypaBHEHUI TpEHAXXKEPhI
TpeTbe! U  4YEeTBEPTOM  CTEeNeHHu -TBOpPYECKHE
Pa3IoKEHUEM Ha MHOXKUTEU. 3a1aHUs
Pemenue JPOOHO-pAITMOHATEHBIX -UHAUBHUIYyaJbHAs
YpaBHEHUH. JoManrHss paboTa
Pemenne TEKCTOBBIX 3a/1aq

anreOpanvdeckuM crocoOoM.
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Cucremsl
YPaBHEHUI

304

YpaBHeHHE ¢ JIBYMs TepeMEHHBIMHU.
JluneiiHoe  ypaBHEHME C  JBYMs
nepeMeHHbIMA.  [Ipumepsl  pemeHwus
YPABHEHUH B LEJIBIX YUCIIAX.

Cucrema  ypaBHEHMH C  JOByMS
MEPEMEHHBIMU. PaBHOCHIIBHOCTB
cucreM ypaBHeHui. Cucrema ABYX

JIMHEHHBIX  ypaBHEHUM C  JIByMs
MIEPEMEHHBIMH; perieHne
MIOICTAaHOBKOU 51 CIIOJKEHUEM.

Pemenue cucrem JByX YypaBHEHUH,
OJHO U3 KOTOPBIX JIMHENHOE, a IPyroe
BTOpO cTteneHu. Ilpumepsl peleHus
CHCTEM HEJIMHEWHBIX YPaBHEHUI.

Pemenue TEKCTOBBIX 3aj1a4
anreOpamIecKuM CIIocoO0M.

JlekapToBEI KOOPJIUHATHI Ha
TUIOCKOCTH. I'paduueckas

MHTEPIIPETAMsT YPAaBHEHHS C JBYMs
[IEPEMEHHBIMU.

I'paduk nmHEHHOTO YypaBHEHUS C
JIBYMsI  TEPEMEHHBIMH,  YIJIOBOM
ko3 dumeHT  mpAMoOi;  ycioBHe
HapaJjIeIbHOCTHU MPSIMBIX.

I'padyuky TPOCTEUHINX HEIUHEHHBIX
ypaBHeHu# (mapaboma, rtunepbona,

OKPY>KHOCTB).
I'padraeckas HAHTEPIIPETALIHS
CHUCTEMBl ~ YpaBHEHHMH C  JBYMs

NEPEMCHHBIMH.

Onpenensitb, SBISIETCA JU Tapa YHCEN pEIICHHEM
JaHHOTO  ypaBHEHHs C  JBYMsI  II€pEMEHHBIMU;
NPUBOAUTL TIPUMEPHl PEIICHUS YPAaBHEHHH C ABYMS
MepEeMEHHBIMU.

Pemars 3agaum, anrebpanyeckoil MOZAETBIO KOTOPBIX
SIBJIACTCS] ypaBHEHUE C IBYMsI IIEPEMEHHBIMU; HAXOAUTh
LIeJIbIE PELICHUs ITyTeM nepedopa.

Pemare cucremMsbl JBYX ypaBHEHHH C
MIEPEMEHHBIMH, YKa3aHHBIE B COACPKAHNN.
Pemats TeKCTOBBIE 321241 aNreOpandeckuM CIIocoOoM:
HEPeXOaUuTh OT CJIOBECHOH (OPMYJIUPOBKU YCIIOBHS
3aJaud K anredpamyeckoil MOJENH MyTeM COCTaBJICHUS
CHCTEMBI YpaBHEHUI; pellaTh COCTABICHHYIO CHCTEMY
YpaBHEHUH; HHTEPIPETHUPOBATh Pe3yIbTar.

Ctpoutb rpaduky ypaBHEHHH C ABYMS IEPEMEHHBIMH.
Koncrpynposarts OKBHUBAJICHTHBIC pedeBbIE
BBICKa3bIBaHHUS C HCIIOJIb30BAHUEM alreOpanyeckoro u
Te€OMETPUYECKOTO S3bIKOB.

Pemate ¥ mccaenoBaTh ypaBHEHUS U CHCTEMBI
ypaBHEHHUH Ha OCHOBE (GYHKIHOHAIBHO-TpahUIECKUX
HPEACTABICHUNA YpaBHEHUIA.

JBYMSI

-KOHTPOJIbHasd
pabota

-TecT
-pa3HOypOBHEBAs
CaMOCTOSITEIbHAS
pabota

-3a4eT
-MaTeMaTHYECKUH
JIMKTaHT
-UHJIUBU1yaJIbHBIE
KapTOYKH
-KOMIIBIOTCPHLIC
TPEHaXKEPbI
-TBOpYECKHE
3a1aHus
-MHIUBHIyalIbHAS
JIOMaITHssI padoTa
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UucioBple  HepaBeHCTBA M uUX | POpMyJHpPOBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB, | ~-KOHTPOJIbHAS
CBOICTBA. WJIIOCTPUPOBATh HMX Ha KOOPAMHATHOM mpsMOH, | paboTa
HepaBeHCTBO ¢ OmHOI TepeMEHHOW. | JO0KA3BIBATH ainreOpandeckd; NPUMEHSTh CBOWCTBA | -TECT
PaBHOCHIIBHOCTB HEpaBEHCTB. | HEPABEHCTB MPH PELISHUH 3aJau. -pa3HOYpOBHEBas
JluneliHple HepaBeHCTBA C OAHOM | Pacmo3HaBaTh JTMHEMHbIE U KBAapPATHBIE HEPABEHCTBA. | CaMOCTOSATENbHAS
MIEPEMEHHOM. KBanpatasie | PemiaTh juHEHbIE HEpaBEHCTBA, CUCTEMBI JIMHEHHBIX | paboTa
HEPaBEHCTBA. HEPABEHCTB. -3a4eT
Cucrempl JUHEMHBIX HepaBeHCTB c | PemiaTh  KBajpaTHble HEpaBeHCTBA Ha  OCHOBE | -MaTeMaTHYeCKHUIl
HepaBencrBa 204 OJTHOM MEpEMEHHOM. rpadUeCKUX NPEeACTaBICHUH. JUKTaHT
-MHIUBUAYalIbHbIE
KapTOYKU
-KOMITbIOTEPHBIE
TpEHaXephl
-TBOpUYECKHE
3aJlaHus
-MHIUBUAYaJIbHAS
JIOMAaITHSSI padoTa
3aBHUCHMOCTh MEX/IY BETHIHMHAMH. CocTaBiasite  (QOpMYJbI, BBIPAKAIOIIUE 3aBHCUMOCTH | -KOHTPOJIbHAS
[IpencraBnenue 3aBUCUMOCTE MEXIY | MEXAY BEITUUYMHAMH, BBIYUCIATD 110 hopMyTaM. pabota
BeIMYMHaMKM B Buae  ¢opmyn. | Pacno3nasarth MPSIMYIO " o0paTHyO | -TecT
Brruucnenus o gpopmynam. MIPOMOPIIHOHATBHBIE 3aBUCHMOCTH. -pa3HOYpOBHEBas
Ipsmast mpornopiuoHanbHas | PemiaTh TeKCTOBbIE 3a/ayMl Ha TPAMYI0 M OOpaTHYIO | CaMOCTOSITENbHAs
3aBUCHUMOCTB: 3aJaHue (OpPMYINOH, | IpONOPLUHOHATBHEIE 3aBUCHUMOCTH (B TOM uyHcie c | paboTa
K03(p(PUIIMEHT NPONOPLUOHATBHOCTH; | KOHTEKCTOM M3 CMEXKHBIX [IUCLMIUIMH, M3 DPEalIbHOW | -3a4eT
3ABHCHMOCTH CBOMCTBA. [Ipumeps! | KU3HH). -MaTeMaTU4ECKU
MPSIMO MPONOPIUOHAIBHBIX JUKTaHT
MeEKIY o
154 3aBHUCHMOCTEH. -MHIUBUAYaJIbHbIC
BeIMIHHAMU OO6parHas MIPOTIOPITHOHATEHAS KapTOYKH
3aBUCHUMOCTB:  3aJaHue  (OPMYIIOH, -KOMITbIOTEPHBIE
KO3 GUIIHEHT oOparHoit TpEeHaXePhI
MIPONOPIUOHAIBHOCTH; CBOICTBA. -TBOPYECKUE
ITpumepsr 00paTHBIX 3aJlaHUs
MIPOMOPIIMOHANBHBIX 3aBUCUMOCTEH. -MHIUBUAYaIbHAS

Pemenne  3amay Ha  OpsAMYIO
MPOMOPIIMOHANBHOCT W OOpaTHYIO
NPONOPLUUOHABHYIO 3aBUCHMOCTH.

JOMAaNIHAA pa60Ta
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YucJioBble
byHkuun

354

[ousTne GbyHKIUH. Ob6nacth
ompeesieHHsT 1 MHOXECTBO 3HAUCHHH
GyHKINN. Croco0b1 3a/TaHAS
byHKIHH. I'padux ¢dhyHKIMM.

CaoiicTBa (DYHKIINH, UX OTOOpaKEHHUE
Ha rpauKe: BO3pacTaHHe U yObIBaHHE
byHKIHA, By GYHKIAHA, COXpaHESHUE
3HakKa. YTeHWe UM  MOCTPOEHHE
rpadukoB QYHKITHIA.

[Mpumepsl TpadmKOB 3aBUCHMOCTEH,
OTpPa)KAIOIINX PEaTbHBIE MTPOIIECCHI.
OyHKIMH, OMHUCHIBAIOIIUE MPSIMYI0 U
o0paTHyI0 HPOTNOPIMOHAIILHEIE
3aBUCHUMOCTH, UX TPapUKH.

Jluneiinas ¢ynkuus, ee rpaduK H
CBOMCTBA.

Ksanparnunas ¢pynkius, ee rpaduk u
CBOMCTBA.

CreneHHble byHKIMN c
HATYpaJbHBIMHU IOKa3aTeJIIMU 2 U 3,
ux Tpaduku U cBoicTBa. ['paduku
(G yHKIIHIA.

Beryucasars 3HAYCHUSA byHKIHA, 3aJJaHHBIX
¢dopmynamu  (pu  HEOOXOAMMOCTH HMCHOJIb30BATh
KaJbKYyJIATOp);  COCTABJATH  TaOMUIBl  3HAYCHUI
GyHKIUA.

Ctpours 1o toukam rpaduku ¢yHKud. OnucbiBaTh
CBOHCTBa (YHKIMM Ha OCHOBE e¢ IpaduuecKkoro
HIPEICTaBICHUS.

MonaeaupoBaTh pealbHbIe 3aBUCUMOCTH (popMynamMu U

rpadukamMu. Yurarb rpadukn pearbHBIX
3aBUCUMOCTEH.

Hcnoab3oBaTh (QYHKIMOHATBHYIO CHMBOJHKY IS
3alUCu  Pa3sHOOOpa3HbIX  (PAKTOB, CBA3AHHBIX C

paccMmarpuBaeMbIMH  (DYHKIIUSIMH, oOoramas — OIBIT
BBIMIOJTHEHUSI ~ 3HAKOBO-CUMBOJIMYECKUX  JIEMCTBUU.
CTpouth peyeBbIEe KOHCTPYKIMM C HUCHOJIh30BaHHEM
(hyHKIIMOHATBHOM TEPMHHOIOTHH.

Hcnonb30BaTh  KOMIBIOTEPHBIE  MPOTPAMMBI IS
MoCcTpoeHus: rpadukoB (GYHKIUH, IS HMCCICIOBAHUS
MOJIOKEHUSI HAa KOOPAWHATHOW IUIOCKOCTH TpadUKOB
(yHKIMHA B 3aBUCUIMOCTH OT 3HAYCHUN KOd(PPHUITNEHTOB,
BXOJIAIINX B JOPMYITY.

Pacno3HaBaTh BUBI U3y4aeMbIX (QYHKIHI.
I[oxa3bIiBaTh CXEMAaTU4ECKH MOJIOKEHHE Ha
KOOPAWMHATHOW  TJIOCKOCTH  TPaQUKOB  HM3ydaeMbIX
(GyHKIUI B 32aBUCHIMOCTH OT 3HAYEHUH KOAPPHUINEHTOB,
BXOJISIIHUX B ()OPMYITBI.

Ctpourts rpaduku u3ydaembpix (QyHKIUI; ONMHCHIBATH
HX CBOICTBA.

-KOHTPOJIbHasd
pabota

-TecT
-pa3HOypOBHEBAs
CaMOCTOSITEIbHAS
pabota

-3a4eT
-MaTeMaTHYECKUH
JIMKTaHT
-UHJIUBU1yaJIbHBIE
KapTOYKH
-KOMIIBIOTCPHLIC
TPEHaXKEPbI
-TBOpYECKHE
3a1aHus
-MHIUBHIyalIbHAS
JIOMaITHssI padoTa
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YuciioBbie
M0CJIe0BATEJBHOC
TH.
Apudmernyeckas
U reoMeTpruYecKast
NPOrpeccuu

184

Iloustue YHCJIOBOH
MOCJIEAOBATEILHOCTH. 3aganue
MOCJICTIOBATEIFHOCTH  PEKYPPEHTHON

¢dopmyoii u popmyoi N-To wieHa.
Apudmernueckass U TeoMeTpUdYecKas
nporpeccur. Dopmyasl N-ro  uieHa
apuMETHICCKO W TEOMETPHUCCKOU
Mporpeccuif, CyMMBbl MEpPBBIX 1T
YJICHOB. Nzobpaxenne YJIEHOB
apu(PMETHIECKOH M TeOMETPUUYECKOM
nporpeccuii TOYKamMu KOOPAUHATHOM
IUIOCKOCTH. JIuHeHbIi u
SKCIOHEHIUANbHBIA pocT. CloXHbIE
MIPOLIEHTEI.

HpI/IMeHﬂTI) HHIOCKCHBIC O603Ha‘IeHI/I${, CTPOUTH
pCUCBLIC BBICKAa3bIBaHHA C HCIIOJIb30BAHHUEM
TEPMUHOJIOTUH, CBSI3aHHOM C IIOHATHEM
IOCJICA0BATCIIbHOCTH.

BbIuncaaTh YIEHBI MOCIE0OBATENBHOCTEH, 3aJaHHBIX
(hopMyIoii I-ro uJeHa UK PeKypPEeHTHON (HOPMYIIOH.
YcranaBaMBaTh  3aKOHOMEPHOCTh B MOCTPOSHUH
MOCNIEIOBATENIBHOCTH, ~ €CIM  HW3BECTHBI  TIEpBHIE
HECKOIIbKO €€ YJICHOB.

H300paxkaTh 4iIeHBI MOCIIEIOBATENHHOCTH TOYKAMHU Ha
KOOPJMHATHOM TIJIOCKOCTH.

Pacno3naBath apuMeTHYECKYI0O M T€OMETPUYECKYIO
MIPOTPECCHH IPH PA3HBIX CIIOCO0aX 3aaHMsL.

BbiBoOAUTH Ha OCHOBE JOKa3aTeNbHBIX PaCCYKICHHI
¢dopmyner  oOmiero  wieHa — apuMETHUECKOH U
reoOMEeTPUYECKON MPOrpeECCUid, CYMMBbI TIEPBBIX N YIECHOB
apu(PMETHICCKO W T'EOMETPUYECKOW IPOTPECCHI;
pelaTh 3aJa4M ¢ UCIOIB30BAHUEM THX (popMyII.
PaccmaTtpuBaTth TpuMepbl W3 peanbHOW  KHU3HH,
WUTIOCTPUPYIOIINE HW3MEHEHHE B  apu(MEeTHUECKOi
MIPOrPECCHH, B TEOMETPUYECKOW  MPOTPEecCHH;
u3odpakaTh COOTBETCTBYIOLIHE 3aBHCHUMOCTHU
rpaguyuecKH.

Pemiatp 3amaun Ha CIOKHBIE TPOIEHTHI, B TOM YHCIIE
3aJlauyd W3 peajbHOM NPAaKTHKH (C HCIOIb30BaHUEM
KaIIbKYJISTOPA).

-KOHTPOJIbHasd
pabota

-TecT
-pa3HOypOBHEBAs
CaMOCTOSITEIbHAS
pabota

-3a4eT
-MaTeMaTHYECKUH
JIMKTaHT
-UHJIUBU1yaJIbHBIE
KapTOYKH
-KOMIIBIOTCPHLIC
TPEHaXKEPbI
-TBOpYECKHE
3a1aHus
-MHIUBHIyalIbHAS
JIOMaITHssI padoTa
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[MpencraBnenue ganHbix B Buae | M3BiaekaTh uHQOpManmio W3 TabNMIl W JUarpamM, | -KOHTPOJIbHAS
TabmmI, auarpamm, rpayKoOB. | BBIMOJHATDh BBIYMCICHUS MO TaOJIMYHBIM JaHHBIM. | paboTa
CryuaiiHast ©3MEHYUBOCTb. Omnpepensitb 10  AuarpaMMmaM  HauOoNbLIIME U | -TECT
Cratuctuueckue XapaKTEPUCTUKU | HAUMEHBIIUE IaHHBIE, CPABHUBATD BEJINYUHBL. -pa3HOypOBHEBast
Habopa JAHHBIX: cpeanee | IIpeacraBasite  uHbopMauuioo B BuAe  TabiHL, | caMOCTOATENbHAS
apugmeTnieckoe, MeAraHa, | CTON0YaThIX W KPYrOBBIX AHarpamMM, B TOM 4ucie ¢ | paboTa
HauOoJbIICe U HANMEHbIIEE 3HAUEHHS], | IIOMOLIbIO KOMIIBIOTEPHBIX IIPOIPaMM. -3a4eT
OmnucarenbHasn pa3Mmax. IIpencraBnenue o | IlpuBoAMTHL MpUMEPHl YUCIOBBIX JAaHHBIX (IIEHA, pOCT, | -MaTeMaTHYECKUI
CTAaTHCTHKA 10 g BBIOOPOYHOM HCCIICIOBAHUH. BpeMs Ha aopory), HAXO0IHUTh CpenHee | TUKTaHT
apu(pMeTHIecKoe, pazMax YUCIOBBIX HAOOPOB. -UHIUBUyaJIbHbIE
IIpusoauTh COJIEpKaTEIIbHBIE MPUMEpPHI | KAPTOUKU
HCIIOJIB30BAHUSL CPEAHUX I ONUCAaHUS JAHHBIX | -KOMIIBIOTEPHBIE
(YpoBeHb BOIBI B BOJOEME, CIHOPTUBHBIC IOKA3aTeNH, | TPCHAXKEPHI
oTipe/ieJIeHne TPaHHIl KITUMaTHYECKUX 30H). -TBOPYECKHUE
3aJlaHus
-MHIUBUAYaJIbHAS
JIOMAaITHSSI padoTa
IlonsiTue o caydaiiHoM onbite U | IIpoBOAMTH CilydailHbIE SKCIIEPUMEHTBI, B TOM YHCJE C | ~KOHTPOJIbHAS
CIIy4aiiHOM COOBITHH. YacroTra | MOMOLIBIO KOMIIBIOTEPHOT'O MoOJeNnupoBaHus, | pabora
ciydyaiiHoro coObitus. CraTucTHue- | HHTEPIPETUPOBATh UX PE3YIbTATHL. -TeCT
CKU{ TIOAXOJ K TOHATHIO BEPOSTHO- | BHIMMCIAATH 4acTOTy CIy4alfHOrO COOBITHS; OLIEHUBATH | -pasHOYpOBHEBAs
CcTU. BeposITHOCTH MPOTHUBOIOJIOKHBIX | BEPOSITHOCTh € MOMOIIBK)  YacTOThI, IOJIYYEHHOH | CaMOCTOSITENbHAS
COOBITHIA. HoctoBepHble U | OIBITHBIM IIyTEM. pabota
HEBO3MOJKHBIE coObiTud. | Pemnarp 3amaun  Ha  HAXOXIEHHE BEPOATHOCTEH | -3a4eT
PaBHOBO3MOXXHOCTh COOBITHI. | COOBITHH. -MaTeMaTU4ECKU
Cayuaiinbre Knaccuueckoe OIpesieTICHHE JUKTaHT
BEPOSITHOCTU -MHIUBUAYaJIbHbIC
coOBITHS H 154 .
IIpoBoauTh CITy4aiiHbIe KapTOYKH
BEPOSITHOCTE OKCIIEPUMEHTBl, B TOM YHUCIE C -KOMIIBIOTEPHBIE
MOMOIIIBIO KOMITBIOTEPHOTO TpEHaXepEl
MOJEIMPOBAHNA, HMHTEPIPETHPOBATH -TBOPYECKUE
WX pe3ynbTaThl. BBIYMCAATHL 4acTOTy 3aJlaHUs
CIIy4alHOTO  COOBITHS;  OLIEHUBATh -MHIUBUAYaIbHAS

BEPOSITHOCTh C TMOMOIIBIO YacTOTHI,
HOJIy‘-IeHHOﬁ OIIBITHBIM ITYTCM.
Pemarp 3amaunm  Ha HAXOXKICHHUE
BEPOSITHOCTEH COOBITHIA.

JOMAaNIHAA pa60Ta
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Pemienne  KOMOMHATOpHBIX  3a7a4 | BBINOJHATH nepedop BceX BO3MOXKHBIX BAPHAHTOB JJIS | ~-KOHTPOJIbHAS
nepe6opom BapUAHTOB. | epecyeTa 00bEKTOB UM KOMOUHALUH. pabora
KomOunaropHoe npaBwio | [IpuMeHsiTh TpaBWiIO KOMOMHATOPHOIO YMHOXEHHUS | -TECT
YMHOXKEHHUSL. ITepecranoBku U | JUI pelleHHs 3aJad Ha HaXOXKAEHHE 4Hcila OOBEKTOB | -pa3HOYpOBHEBas
daxTopuai. Wi  KOMOMHaMi  (AMaroHaad  MHOTOYIOJBHUKA, | CAMOCTOSITEIbHAS
PYKOIIOXKATHSI, YUCIIO KOJOB, IU(PPOB, MAPOJICH) . pabota
Pacno3sHaBarh 3amauud  Ha  ONpEAENCHHME  YHCia | -3a4eT
DJIeMeHThbI HEPECTAHOBOK M BBIIONHATH  COOTBETCTBYIOLIME | -MaTeMaTUUECKHH
KOMOUHATOPHKH 124 BBIYMCIICHHSI. JIMKTAHT
Pemarp 3agaun Ha BBIYMCIEHHE BEPOATHOCTH C | -MHAUBHUIyaJIbHBIE
[IPUMEHEHUEM KOMOMHATOPUKH. KapTOYKH
-KOMIIBIOTEPHBIE
TPEHaKEPHI
-TBOpUYECKHE
3aJaHus
-MHAUBUIYyaJIbHAs
JIOMAaITHSSI padoTa
MHoOXecTBO, 3JIeMEeHT MHOXecTBa. | [IpHBOAMTL TIpHMEpbl KOHEYHBIX M OECKOHEYHBIX | -KOHTpPOJbHAS
3ajaHle MHOXXECTB MepeulciIeHHeM | MHOXKecTB. HaxoauTs oObequHeHHME M IepecedeHHe | pabora
3JIEMEHTOB, XapakTepUCTUUECKUM | MHOXecTB.  IIpMBOOMTBL  mpUMepbl  HECIOXHBIX | -TECT
CBOMCTBOM. CrangapTHble | Kiaccu(UKaIHM. -pa3sHOypOBHEBAsd
0003HaUeHNS UHUCIOBBIX MHOXeCTB. | Mcnoab30BaTh TEOPETHKO-MHOKECTBEHHYIO | CAMOCTOSITEIIbHAS
ITycroe MHOKECTBO u €ro | CUMBOJIMKY M $3bIK IIpH pELIeHHH 3agad B XoJe | pabora
o0o3Ha4YeHue. [TonMHOXECTBO. | M3y4EHHsI pa3InUHBIX pa3ieiioB Kypca. -3aueT
M OObenuHeHne u nepeceueHre | iLIlocTpUpoBaTh  MaTeMaTHYECKUE  MOHATUS U | -MaTeMaTUYECKHUH
Hosecrba. 10 4 MHOXECTB, Pa3HOCTb MHOXECTB. yTBep)KIeHUsl puMepaMu. Mcnmosib30BaTh NMpUMEpHl U | TUKTaHT
JMEMEHTEI JIOTHKH WnnrocTpanust  OTHOIIEHMH — MEXIY | KOHTPIPUMEpPHI B apryMEHTaIUN. -MHANBUAYAJIbHBIE
MHOXECTBaMH € MOMOIIbl0 auarpaMMm | KoHcTpynpoBarh MaTeMaTHYeCKHE NPEAJIOKEHUS C | KAPTOUKU
Olinepa — Benna. IOMOLIBIO CBSI30K ecau mo, 6 MOM U MOJbKO mMOM | -KOMIIBIOTEPHBIE
IToHsATHS O PAaBHOCUIIBHOCTH, CIIENOBA- | cAyyae, JIOTUUECKUX CBSI30K U, UIU. TPEHaKEPHI
HUM,  YINOTpeOJEeHHE  JIOTUYECKUX -TBOpYECKHE
CBSI30K €CIM  TO, 6 MOM U MOJb- 3aJaHus
Ko mom cayyae. Jloruueckue CBSA3KH -MHAUBUIYyaIbHAsS

u, Unu.

JOMAaIIHAA pa60Ta
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I'eometpus (204 uacos)

7-9 xki1accebl
KosmmuectBo .

Tema 4acoB OcHOBHOe coJep:kaHue 0 TeMaM OcHoBHBbIE BUAbI YUeOHOH NeATeJTbHOCTH D opMBbI KOHTPOJIA
Touka, npsmasi, WIOCKOCTh. OTpe3ok, | ®opMyJAMPOBaATH U A0KAa3bIBATh TEOPEMBI, -K%HTPOHLHM
nyd. Yroin. IlpsMoi yroj, ocTpblii M | BhIpa)Karollu€ CBONCTBA BEPTHUKAIBHBIX U CMEXKHBIX p:eCOTTa
TYIIOW YIJbl, Pa3BEPHYTBIM Yroj. | YII0B, CBOMCTBA M IMPHU3HAKHU MapajieabHbIX IPSAMBIX, O
BeprukanpHbple ¥ CMEXHBIE VYIJIBl. | €IMHCTBEHHOCTH MEPIEHAUKYISIpa K MPSAMON, CBOWCTBE “PasHOYPOBHEBAA
Buccektpuca yrma u ee CBOMCTBO. | MEPIECHIUKYISIpA u HAaKJIOHHOM, CBOMCTBax cangocmmenwaa
CBoJicTBa YTJIOB C TapaUIeTbHBIMU H | OMCCEKTPUCHI yTia W CEPeIWHHOTO TMEPIeHINKYIsApa K p;quTa
MePHEHANKYISIPHBIMU CTOpOHAMHU. | OTPE3KY. .
Bzanmuoe pacmnonoxenne NpsMbIX Ha | PemaTs 3agaum Ha IOCTPOEHHWE, IOKA3aTeNbCTBO U “MaTeMaTHACCKIH
IIJIOCKOCTH: napauiCiIbHbIC U | BBIYHUCIICHUS. BLIJICJIS[TI) B YCJIOBHMHU 3ada4yd YCJIIOBUC U AMKTAHT
TepeCceKaromnuecs mpsiMble. | 3akiTrodeHre. Onmupasch Ha yCIOBHE 33J1a49H, IPOBOINUTH “HHAMBHIYAITbHRIC

IIpsiMble U yrJiibl 16 4 I KapTOUKH
CPIICHAUKYJISIPHBIC MIpAMBIC. HCO6XOILI/IMLIC JOKa3aTCIbHbIC PacCyKacHus.
Teopembl 0 napauienbHOCTH ¥ | COMOCTaBIATh TOJNYYCHHBIH pe3ynbTaT C yCIOBHEM :;(:\é:;:;;plme
MEPIICHANKYIIAPHOCTH MMpAMBIX. | 3ada4u.
[lepnenaukynsap ¥  HaKJIOHHAs K “TBOPHACCKHC
npsMoil. CepeIuHHBIN NepIeHANKYIIAP 3a LA HH
-MHIUBUAYaTbHAS

K OTpe3Ky. [eomerpuueckoe MecTo
ToYeK. MeToJl TeOMeTPpUYECKHX MECT
Toyek. CBOMCTBa OUCCEKTPHCHI yIiia U
CepeMHHOTO  TEPHeHIMKYIspa K
OTpe3Ky.

JIOMAITHsS padoTa
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TpeyrobHuKH
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TpeyroapHUKH. IIpsiMoyroJibHEIE,
OCTPOYTOJIBHBIE U TYHNOYTOJIbHBIE
TpEyroibHUKU. BpicoTta, MeauaHa,
OuccekTpuca, cpemHss JINHUA
TpeyroibHUKa. PaBHOOenpeHHBIE U
pPaBHOCTOPOHHHUE TPEYrOJIbHUKHY;
CBOMCTBa u MIPU3HAKU

paBHOOEPEHHOTO TPEYTOJbHUKA.

[Ipu3Haku paBeHCTBA TPEyrOIHLHUKOB.
IIpu3HaKu paBeHCTBA MPSIMOYIOJIbHBIX
TPEYTrOJbHUKOB. HepasenctBo
TpeyronbHuKa. COOTHOIICHUS MEXIY
CTOPOHAMHU W YIJIaMH TPEYroJbHUKA.

Cymma yTJI0B TPEYroJbHUKA.
Buemnue YTJIBI TPEyroJbHHKA,
Teopema 0 BHEIITHEM yrie
TpeyronbpHuka. Teopema  @aneca.
[Monobue TPEyTOJIbHUKOB;

KOA(PGUIIMEHT — MOA00MUSL.
O00US TPEYTOIHLHUKOB.
Teopema [ludaropa. Cunyc, KocUHYC,
TAHT€HC, KOTAaHT€HC OCTPOro yria
MPSIMOYTOJBHOTO ~ TPEYrOJbHHKA |
yrmoB oT 0 mo 180°; mpuBeneHme K
OCTpOMY yriy. Pemenue
MPSIMOYTOJBHBIX TPEYTrOJIHHHUKOB.
OcHoBHOE TPUTOHOMETPUIECKOE
ToXaecTBO. DOPMYIBI, CBS3BIBAIOIINE
CUHYC, KOCHHYC, TaHT€HC, KOTAHTCHC
OIIHOTO W TOTO e yria. Pemenue
TPEYTOJILHUKOB: TEOpEeMa KOCUHYCOB H
TeopeMa CHHYCOB.

3aMmeuaTenbHble TOUYKH TPEYrobHUKA:
TOYKH  TIEPECeUeHHs]  CEepPEAMHHBIX
MEPIEHIUKYJIISIPOB, duccekTpuc,
MEJIMaH, BBICOT U UX MPOJIOJDKESHHM.

[Ipuznaku

@opMyIUpPOBATh  ONPEACICHHUS  IPSIMOYTOJBHOTO,
OCTPOYTOJIEHOTO, TYNOYTOJIBHOTO, PpaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; BBICOTHI, MEIUAHBI,
OHCCeKTPHUCHI,  CpelHel  JIMHUM  TPEyroJbHHKa;
pacmo3sHaBaTh ¥ H300paxaTh HX Ha 4YepTekax MU
pPHUCYHKaX.

®opMyIHpPOBATH OlIpesieICHAE PaBHBIX
TpEyroJbHUKOB. DOopMyJHMpPOBaTh U J0Ka3bIBATh
TEOpPEMBI O MIPU3HAKAX PABEHCTBA TPEYTOJIBHUKOB.
OO0BSICHAATH ¥ WJJIIOCTPUPOBATH  HEPABEHCTBO
TPEYrOJIbHUKA.

DopMyIHPOBATH U J0KA3bIBATH TCOPEMBI O CBOMCTBAX
W TpHU3HAKaX  PaBHOOEAPEHHOrO0  TPEYTrOJIbHUKA,
COOTHOLICHHSIX ~ MEXJIy CTOpOHAMHM U YIVIAMH
TPEYroJIbHUKA, CyMME YIJIOB TPEYIOJIbHUKA, BHELIHEM
yTIe TPEYrOAbHHUKA, O CPEIHEN JINHUU TPEYTOJIbHHKA.

®opmyMpoBaThH oTpenesieHue NOJOOHBIX
TPEYTOJIbHHUKOB.
®opMyaHpoBaTh U JI0KAa3bIBATh  TEOPEMBI O

MpU3HaKax Mmoo0us TpPeyroibHUKOB, TeopeMy Daieca.
@opMyJIHPOBATH OIpENEIeHUd U WIIIOCTPHPOBATH
MOHATHA CUHYCa, KOCHHYCa, TaHT€HCa W KOTaHTeHca
OCTPOro  yria  MpsIMOYTONBHOTO  TPEYTrOJbHHKA.
BeiBoguth (opmynel, BeIpaxkaomue (QYHKIUH yria
MPsIMOYTOJILHOTO TPEYTroJbHUKA Yepe3 €ro CTOPOHBHI.
@opMyaHpOBATH 1 J0Ka3bIBaTh TeopeMy [lnudaropa.
@opMyJHpOBaTh ONpeACNeHUs] CHHyCa, KOCHHYCA,
TaHTeHca, KoTaHreHca yrioB oT 0 go 180°.

BoiBonuTh (GOpMyIEI, BbIpaXkarouue (QyHKIHH YTIIOB
ot 0 mo 180° uepe3 PyHKINU OCTPHIX YTIOB.
DopMyJIHPOBATH u Pa3bSCHATH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. [10 3HAUEHUAM OTHOM
TPUTOHOMETPUYECKOW (YHKIHMM yria BBIYHCIATH
3HAYEHHsI IPYTUX TPUTOHOMETPUIECKHUX (DYHKIIUA 3TOTO
yria.

D opmMyJIMPOBaTH 1 10KA3bIBATH TEOPEMBbl CHHYCOB H
KOCHHYCOB.

-KOHTPOJIbHasd
pabota

-TecT
-pa3HOypOBHEBAs
CaMOCTOSITEIbHAS
pabota

-3a4eT
-MaTeMaTHYECKUH
JIMKTaHT
-UHJIUBU1yaJIbHBIE
KapTOYKH
-KOMIIBIOTCPHLIC
TPEHaXKEPbI
-TBOpYECKHE
3a1aHus
-MHIUBHIyalIbHAS
JIOMaITHssI padoTa
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DopMyTUPOBATHh W J0KA3BIBATH TEOPEMBI O TOYKAX
nepeceveHus CEpEeINHHBIX NEePIEHANKYIISPOB,
OHMCCEKTpPHC, MEINaH, BEICOT WIIH UX TIPOIAOKCHIM.
HccaenoBatrh CBOWCTBA TPEYroidbHUKA C IOMOIIBIO
KOMITbIOTEPHBIX [IPOTPaMM.

Pemiatp 3agaud Ha NOCTPOEHHE, OKA3aTEIBCTBO U
BbIUKCIICHUS. BbIAEJATH B YCIOBUM 3a/1a4d YCIOBHUE U
3aKJIIOUCHHE.

MogaesupoBaTh yCIOBUE 33Ja4H C MOMOIIBIO YepTexa

U pHUCYHKa, NPOBOAUTH JIOTIOJIHUTEIIbHBIE
HOCTPOEHUsI B Xxoae pemeHus. Omnupasch Ha NaHHbIE
YCIIOBHS 3az1auy, NPOBOJAUTH HEOOXOIUMEBIE
paccyXIeHusl.
HNHuTepnpernpoBarh  NOJYYEHHBIA — pe3ynbTaT U
COIOCTABIIATD €0 C YCIOBUEM 3aJa4M.
YerteipexyronsHuk. IlapamienorpamM, | PopMyIupoBaTh  ONPEACICHHAA  IMAapaJlIeNIorpaMMa, | -KOHTPOJbHAs
€ero CBOICTBa u NPU3HAKU. | IPSIMOYTOJIbHUKA,  KBagpaTta, pomba,  Tpamenuu, | paborta
[IpsiMoyronpHUK, KBaapaT, poMO, WX | paBHOOEAPEHHOMW W MPSIMOYTOJBHOW Tpamenuu, CpeHel | -TecT
CBOMiCTBA W TpH3HaKW. Tpamenus, | JUHUM TPaNELUH; Paclo3HaBaTh 1 M300pakaTh UX Ha | -pa3sHOYpOBHEBAs
cpenHsst JIMHHUS Tpanenuy; | 4epTekax U pUCyHKaX. CaMOCTOSATEIbHAS
paBHOOEpEHHAs TPAITCIUSI. @opMyJIHPOBATH 1 AOKA3BIBATH TEOPEMBI O CBOMCTBaxX | pabora
U T[pU3HAKAX [apajuiesiorpaMma, IpsSMOYIOJbHUKA, | -3a4eT
KBaJpata, pom0a, Tpaneuuy. -MaTeMaTU4ECKUI
q . HccnenoBate  CBOMCTBA  YETBIPEXYTOJIBHUKOB  C | TUKTaHT
€TBIPEXYT0JILHH
224 MOMOIIIBIO KOMITBIOTEPHBIX ITPOTPAMM. -HHIUBH Iy AJIbHBIE
KH Pemare 3amaun Ha NOCTpPOEHHE, A0KA3aTE€IbCTBO M | KApPTOUKH
BbIYMCIICHAd. MoaeaupoBars YCIOBHE 3aJadd  C | -KOMIIBIOTEPHBIE
MOMOIIBIO0  YEepTeKa WIM  PHUCYHKa, MPOBOAMTH | TPEHAKEPHI
JIOTIOJIHUTEIIBHBIE TIOCTPOCHUS B XOJ€ PELICHMUS. -TBOPYECKHUE
BbiaeasaTh Ha depTexe KOHGUrypauuu, HeOOXOAUMBIE | 3alaHUs
IUIl TIpOBeAeHUs OOOCHOBAaHUM JIOTMYECKUX IIAroB | -MHIMBHIyajbHas

peleHusl.
HNHuTepnpernpoBarh  MOJy4YECHHBIN
COIIOCTAaBJIIATh €T0 C YCIOBHEM 3aJauu.

pesyiapTaT U

JIOMAITHss padoTa
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MHOroyroiabHUKH. Brinykisie | Pacmo3HaBaTh MHOTOYTOJIBHUKH, (POPMYJHMPOBATH | -KOHTPOJIbHAS
MHoOroyronbHukn. CymMma  yIJIOB | OIpeJesieHue u NPUBOANTH npuMepsl | paboTa
BBIITYKJIOTO MHOTOYT'OJIbHHMKA. | MHOTOYTOJIbHUKOB. -TeCT
IIpaBusibHBIE MHOTOYTOJIBHUKH. @®opMyaHpoOBaTh U AOKA3BIBATH TEOPEMY O CyMMeE | -pa3HOYpPOBHEBas
YTJIOB BBITYKIIOTO MHOTOYT'OJIbHUKA. CaMOCTOSTEIbHAS
HccaenoBars cBOICTBa MHOTOYTOJIBHUKOB C IOMOIIBIO | paboTa
KOMIIBIOTEPHBIX IIPOTPaMM. -3a4eT
Pemate 33a1aun Ha J0Ka3aTE€IbCTBO U BBIYMCIICHMS. -MaTeMaTHYeCKUI
MHOroyroJibHu
124 MopennpoBaTrh YCJIOBHE 3a/1a4M C TIOMOIIBIO YepTeXka | TUKTAHT
KH WIH pHUCYHKa, NPOBOAUTH JIOTIOJIHUTENIbHBIE | -MHIUBUAYAIbHbIE
IIOCTPOEHUS B XOJI€ PEIICHMUS. KapTOYKU
HNHTepnpernpoBaTh  INOJYYEHHBIH  PE3ynbTarT U | -KOMIIBIOTEPHBIE
COIOCTABJIATH €0 C YCIIOBUEM 3a/1auM. TpEHaXephl
-TBOpUYECKHE
3aJlaHus
-MHIUBUAYaJIbHAS
JIOMAaITHSSI padoTa
OxpyxHocTs U KpyrT. LlenTp, pamumyc, | @opMyaupoBaTh ONpeeseHus MOHATHI, CBA3aHHBIX C | ~-KOHTPOJIbHAS
muametrp. Hyra, xopma. CekTop, | OKpYKHOCTBbIO, LEHTPaJbHOTO M BIMCAaHHOTO YIJIOB, | paboTa
cerMeHT. lleHTpasibHBIM, BIHMCAHHBIM | CEKylle M KacaTelbHOM K OKPYKHOCTH, YIJIOB, | -TECT
yToJI, BEJWYMHA BIIMCAHHOTO YTJIA. | CBA3aHHBIX C OKPYKHOCTBIO. -pa3HOYpOBHEBas
B3aumnoe pacrnonokeHue mpsmMod u | @opMyJaHMpOBaTH M JI0KAa3bIBAaTh  TEOPEMBI O | CAMOCTOSATEIbHAS
OKPY)KHOCTH, JIBYX OKPYXHOCTEH. | BIMCAHHBIX YIJIaX, yIJax, CBSI3aHHBIX C OKPYKHOCTBIO. pabota
Kacarenbnas u ceKyias k | M3o0pakaTb, pacno3HaBaTh W ONMUCHIBATH B3aUMHOE | -3a4eT
OKPY’KHOCTH, UX CBOMCTBA. PacCIIOJIOKEHUE NPSIMOM U OKPYKHOCTH. -MaTeMaTU4ECKU
OKpY/KHOCT Bnucannsie onucanHele | M300paxars U (opMyJaupoOBATh ONPEIACICHUS BOM- | TUKTAHT
17 4 MHOTOYTOJIbHHUKH. OKpyXHOCTb, | CAHHBIX M OIIMCAaHHBIX  MHOTOYTOJIBHMKOB U | -MHIUBUAYaJIbHBIC
" BIINCAaHHAas B  TPEYrOJBHUK, M | TPEYrOJIbHUKOB; KapTOYKH
Kpyr OKPY>KHOCTb, OTHCaHHas OKOJIO | OKPY)KHOCTH,  BIHCAaHHOM B  TpPEYroJbHUK, U | -KOMIIbIOTEpHBIE
TPEYrOoNbHHKA. OKpPY>KHOCTH, OITUCAHHOMN OKOJIO TPEYTroJbHHUKA. TpEHaXepEl
Brwucannsle onucaHHele | DOpMyJIHpPOBATL W JOKa3bIBATHL  TEOPEMBI O | -TBOPYECKHE
OKPY>KHOCTH MIPaBHJIBHOTO | BIMCAHHOW M OMMCAHHOM OKPYXKHOCTSIX TPEYTOJIbHUKA U | 3aJaHHA
MHOroyroibHuka.  @opMmynsl Il | MHOTOYTOJIbHUKA. -MHIUBUAYaIbHAS
BBIUMCIICHHUSI CTOPOHBI npaBuwibHOro | MecsaenoBarb cBoWcTBAa KOHQUIypaluil, CBS3aHHBIX C | AOMAaIIHsA paboTa
MHOTOYTOJIbHUKA; paanyca | OKpY>KHOCTBIO, C IIOMOIIBI0 KOMIIBIOTEPHBIX MPOTPAMM.
OKPY>KHOCTH, BIIMCAaHHOU B | Pemmate 3amaum Ha nocTpoeHHE, J0KAa3aTeIbCTBO U
IIPABUJIBHBIN MHOT'OYTOJIBHHK, | BBIYMCIICHMSL.
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paadyca OKpPY)KHOCTH, ONHCaHHOHN | MoJeJupoBaTh yCIOBHE 33JaYd C MOMOIIBIO YepTeka
OKOJIO MPABWIBLHOTO | WIIH pUCYHKa, MPOBOIUTH JIOTIOJTHUTEITLHBIC
MHOTOYTOJIbHUKA. MTOCTPOEHUS B XOJI€ PELICHMS.
BoigeasaTs Ha uyepTeke KOHQUTypamuu, HEOOXOIUMEBIE
JUIS TPOBEACHUS OOOCHOBAaHHMH JIOTHYECKHUX IIIaroB
pelieHusl.
HNuTepnperupoBaTh  MOJYYEHHBIM  pe3yiabTar U
COMOCTABJISATD €T0 C YCIOBHUEM 3a/1a4u.
IlomsstTne o  paBeHctBe  uryp. | O0bACHAT, U MIJIIOCTPUPOBATDH TOHATHS PAaBEHCTBA | -KOHTPOJIbHAS
[Monsitne  aBwkeHus: oceBas ® | ¢uryp, nogodus. CTpoMTh paBHbIE U CHUMMETPHYHBIC | paboTa
[EeHTpaTbHAS CUMMETPHUH, | QUTYpBEl, BBINOJHATH [MApAIICTPHBIA TEPEHOC U | -TECT
MapaJyieNbHBIA  MEPEHOC, TMOBOPOT. | TOBOPOT. -pa3HOYpOBHEBas
[lorsstTne o momobmm ¢uryp wu | MccaemoBarh CBOICTBA JBIDKEHHH C  TOMOIIBIO | CAMOCTOSTENIbHAS
TOMOTETHUH. KOMITBIOTEPHBIX POTPaMM. pabota
BBINOJHATH POEKTHI 110 TEMaM T€OMETPHUIECKUX -3a4eT
r peoOpa3oBaHM Ha TIOCKOCTH. -MaTeMaTHYCCKUN
eoMeTpuYecKne
104 JUKTAHT
npeodpazoBaHus By TTbHBIC
KapTOYKU
-KOMIIBIOTCPHBIC
TpEHaXKePhI
-TBOpUYECKHE
3a/laHus
-MHIUBUAYaTbHAS
JIOMalnHss padboTa
[TocTpoenust ¢ moMompl0 IUPKyNs u | PemraTs 3a7adu Ha MOCTPOCHUE C IIOMOIIBIO IIUPKYIISL U | -KOHTPOJIbHAS
nuHediku. OCHOBHBIE 33Jaud  Ha | JTUHEHKH. pabota
MOCTPOEHHE: JeJIeHne orpeska | HaxoauTh  yCIOBHS  CYIIECTBOBAaHHA  PEIICHUS, | -TECT
MOIOJIaM; TIOCTPOEHHE YIJla, PAaBHOTO | BBIMOJHSTH IOCTPOCHHWE TOYEK, HEOOXOOUMBIX [UIA | -Pa3sHOYPOBHEBAs
Hocrpoenus JTAHHOMY; ITOCTPOSHHE TPEYTOJbHUKA | TIOCTPOCHHS NCKOMOU (DUTYPBHI. CaMOCTOSTEIbHAS
€ NIOMOIUBIO 5q Mo TpeM CcTopoHaMm; TmocTpoeHue | Jloka3bIBaTh, 9TO IIOCTPOEHHAs ¢urypa | pabora
MUPKYJIA U MEPIIEHANKYIISIpa K MPSIMOM; | yIOBIIETBOPSET YCIOBHAM 3a1a4il (ONpedeisiTh YHCIO | -3a4eT
JIMHeINKH MOCTpOGHUE  OMCCEKTPUCHI  YIJIa; | PEHICHUH 3agayd TpU KaKAOM BO3MOXKHOM BBIOOpE | -MaTeMaTHUECKHHA
JISIEHHE OTPe3Ka Ha # PaBHBIX YacTeW. | JTaHHBIX). JTUKTaHT
-MHIUBUAyaJIbHbIC
KapTOYKHU
-KOMIBIOTEPHBIC
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TpEeHaXepHhI

-TBOPYECKHUE
3a/IaHus
-UHAUBUYyaJIbHAas
JoMarrHss paboTa
Jnuna otpeska. JlnuHa JnoMaHOU. | OOBACHAT, U WIJIIOCTPUPOBATH TOHSITHE TEPUMETpPaA | -KOHTPOJIbHAS
[TepumeTp MHOTOYTOJIHHUKA. MHOTOYTOJIbHHKA. pabota
Paccrosane or Toukm A0 TpAMOil. | POpPMYIMPOBATH OIPENENCHUS PACCTOSHUS MEXIY | -TeCT
Paccrosane MCXKAY MNapalJICJIbHBIMU | TOUKaMH, OT TOUKH OO Hpi[MOfI, MECXKAY MapalICJIbHBIMU | -pa3HOYPOBHEBAA
MPSIMBIMHU. MPSIMBIMHU. CaMOCTOSTEIbHAS
JnHa OKpyX)HOCTH, YMCIO T, JyinHa | DOpMyJupoBaThL U OOBACHITHL CBOWCTBA [UIMHBI, | paboTa
JTyTH OKPYKHOCTH. TpagyCHOM MEpHI yIiia, IIOIaIu. -3a4eT
I'pamycuHast mepa yria, cooTBercTBHe | DOPMYJIMPOBATL COOTBETCTBHE MEXKAY BEIHMYMHON | -MaTeMaTHUCCKHI
MEXIY BETUYMHON LIEHTPAIBHOIO yIila | HEHTPAIBLHOTO yria U JIUHOU JyTH OKPYXKHOCTH. JUKTAHT
U JJIMHOM TYTH OKPY>KHOCTH. OO0bsICHATH u WLTIOCTPUPOBATH MOHSTHUS | -MHIUBHUAYaTbHBIC
[lonsiTve momanyu IMIOCKUX (UTYp. | pABHOBEIMKHUX M PABHOCOCTABIECHHBIX (DUTYD. KapTOYKHU
PaBHOCOCTaBIIeHHBIE U paBHOBENHMKHE | BBIBOMMTHL (GOpPMYINBI IJIOMIAZICH MPSIMOYTOJILHHUKA, | -KOMIIBIOTEPHBIC
¢urypsl. [lnomaas mpsMOyroibHHKA. | MapajuieorpaMMa, TPEYroJdbHUKA W TPANelnH, a TAKKe | TPCHAKEPHI
Usmepenne [Tnomamn napajuiesiorpaMma, | GopMyiy, BEIPAXKAIOIIYIO TUTOIIA s TPEYroJbHUKA Yepe3 | ~-TBOpUECKHeE
IeOMETPHHECKHX 364 TpeyroJbHUKa U Tpaneuuu (OCHOBHBIE | IBE CTOPOHBI M YIOJ MEXAY HUMHU, JJIMHY OKPY>KHOCTH, | 3aJaHUA
— ¢dopmyier). DopMyITbl, BBIpaKAIONIME | TUIOMIAhL KpyTa. -UHIUBUyaJIbHAs

IUIOIAAb TPEYrojbHUKAa Yepe3 JBe
CTOPOHBI M YTOJl MEXIy HHMH, depe3
NepuUMeTp W  paauyC BIHCAHHOU
okpyxHoctH;  ¢opmyna  ['epona.
[Tnomane MHoroyronsHuka. [lnomanp
Kpyra u TUTOIIAb CeKTopa.
CooTHoIIEHHE MEXTy IUIOIAIIMU
MoTIOOHBIX (UTYP.

HaxoauTts miom@aap MHOTOYTOJbHHKA Pa30OMEHUEM Ha
TPEYTOIBHHUKH U Y€THIPEX YT OJTbHHUKH.
OO0BsICHATH W HJLUIIOCTPUPOBATH
TIoIIa el Mog00HBIX QUTyp.

Pemarp 3amaun Ha BBIYKCIICHHE JIMHCHHBIX BEIMYUH,
rpayCHOM Mepbl yrila M IUIOIIaJed TPEeyrojJbHUKOB,
YEeThIPEXYTOJIbHUKOB W  MHOTOYTOJBHUKOB, JUIMHBI
OKPY)KHOCTH W TUIOmaau kpyra. Onupasich Ha JaHHBIC
YCIIOBUS 3a7jaui, HAXOAUTh BO3MOYXHOCTH ITPHUMEHEHUS
HeoOXOIMMBIX (hopMyIT, MpeoOpa3oBhIBATH POPMYITHI.
Hcnoan3oBaTh (hopMyIBI TUTSt 000CHOBaHUs
JIOKa3aTeNbHBIX PACCYKICHUH B XOJIe PEIICHHS.
HNHuTepnpernpoBarb  NOJYYECHHBIH  pe3ylabTaT U
COIOCTABJISAITH €0 C YCIOBUEM 3a/1a4M.

OTHOLICHUEC

JOMAalIHAA pa60Ta
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JlekapToBBI KOOPAMHATHI Ha | OOBSICHATD U WUTIOCTPUPOBATDH MOHATHE ICKAPTOBOI | -KOHTPOJIbHAS
IUIOCKOCTH. ~ YpaBHEHHE  TNPSIMOM. | CHCTEMBI KOOPAMHAT. pabota
Koopaunatel  cepeuHbl  OTpe3Ka. | BBIBOIUTh ¥ MCHOJB30BaTh (GOpPMYJbl KOOPAHMHAT | -TECT
@opMysla PacCTOSHUSI MEXKIY [BYMS | CEpeAUHBI OTPE3KA, PACCTOSIHUS MEXY IBYMs TOUKAMH | -pa3HOYPOBHEBAs
TOYKAMH  IUIOCKOCTH.  YPaBHEHHE | IUIOCKOCTH, YPAaBHEHHUS MPSMOM H OKPYKHOCTH. CaMOCTOSITENbHAs
OKPY)KHOCTH BbINOJHATL OPOSKTHI 10 TeMaM HCHOJIB30BaHUs | paboTa
KOODJMHATHOTO METOJa IpU PpEIICHHHM 33/7ad Ha | -3a4eT
BBIYMCIICHHS U IOKA3aTeIbCTBA -MaTeMaTU4eCKHI
Koopaunartsi 11y JIMKTaHT
-UHJIUBU1yaJIbHBIE
KapTOUKH
-KOMIIBIOTCPHLIC
TPEHAKEPBI
-TBOpYECKHE
3a/1aHUs
-UHUBUTyaJIbHAS
JIOMAaITHSSI padoTa
Bekrop. Koopaunatel Bekropa Ha | ®OpMYJHMPOBATh ONPEACICHUS M WLIIOCTPUPOBATH | -KOHTPOJIbHAS
I0CKOCTH. JinHa (MOyNb) BEKTOpa. | MOHATHSL ~ BEKTOpa, JUIMHBI  (MOIyNsl)  BeKTopa, | paborta
PaBeHCTBO BEKTOPOB. VYTon MeXIy | KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB. -TecT
BEKTOPAMH. Onepaii  Haja | BBIMMCJAATD JUIHHY U KOOPIHHATHI BEKTOPA. -pa3HOypOBHEBas
BEKTOpaMH: yMHOXKEHHE BekTopa Ha | HaX0auTh yroj MeKay BEKTOPaMH. CaMOCTOSITENbHAS
YUCIIO,  CJIOKCHUE, CKaspHOE | BBIMOIHATH OMepaiui HaJ BEKTOPaMH. pabota
HPOM3BEICHHE BBINOJHATE TOPOSKTHI [0 TEMaM HCIHOJIB30BAHUS | -3a4eT
BEKTOPHOTO  METOJa TMpH  pEIICHHH 3aJad  Ha | -MaTeMaTUYCCKHi
BekTopsl 124 BBIYMCIICHHS U IOKA3aTEIbCTBA JIMKTaHT
-UHIMBUTyalIbHbIC
KapTOUKH
-KOMIIBIOTECPHLIC
TPEHAXKEPBI
-TBOpYECKHE
3a/1aHus
-UHJIUBUlyaJIbHAs

JOMAaIIHAA pa60Ta
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O0pa3zoBaTte/bHbIEC 3JIEKTPOHHBIE PeCyPChI

http://www.school.edu.ru/ -Poccutickuii 0611e00pa3oBaTeabHbIN MOpTa
http://www.1september.ru/ru/ - razera «IlepBoe ceHTIOPsI»
http://all.edu.ru/ - Bce o6pa3oBanue MurepHera
http://www.informika.ru/ -  T['ocymapcTBeHHBII
TENICKOMMYHHKAIHIA

http://www.ed.gov.ru/ - CaliThl - METOIUUECKUE KOTTHIKH
http://uztest.ru/ - TecTbl, KOHCIIEKTHI, pedepaThl M0 MATEMATHKE
http://4ege.ru/ - ET'D mopran

http://www.kokch.kts.ru/cdo/ - TectupoBanue online: 5 - 11 kiaccer
. http://teacher.fio.ru/ - Ilegarorudeckas mactepckast

10 http://edu.secna.ru/main/ - HoBble TexHOIOTHH B 00pa30BaHUU

P

©CoNo O

Hay4YHO-UCCIIEIOBATEIbCKHI

UHCTUTYT  WH(OPMALIMOHHBIX  TEXHOJOTMH H

11.http://www.uic.ssu.samara.ru/~nauka/ - ITyreBoaurens «B Mupe Haykm» i 00ydarOIHXCsI

12.http://mega.km.ru/ - Merasanuknoneaus Kupumta u Medoaus
13.http://www.encyclopedia.ru/ - caiiTbl « JHIUKIONEINI SHIIMKIIONETHID»

BLIHyCKHI/IK HAYYUTCHd U MOJYIUT BO3IMOKHOCTh HAYIUTHCH

BbINYCKHUK HAYYHTCS

Bbll'[yCKl-[l/IK MOJIYYUT BO3MOKHOCTH

e JloHuMarb OCOOEHHOCTH [ECATHYHON  CHUCTEMBEI
CUHMCIICHUS,

*  ONEPUPOBATH MOHITUIMH, CBI3aHHBIMU C JISTUMOCTBIO
HATypaJIbHBIX YMCEJI; BBIPAXKATh YUCIIA B SKBHBAJICHTHBIX
¢dbopmax, BbIOMpas  Haubosee  MOAXONANIYIO B
3aBUCHMOCTH OT KOHKPETHO# CUTYallnHu;

* CpaBHUBATh U YHOPSJAOYMBATH PAI[MOHAIBHBIC YHCIIA,
BBIMOJIHATh BBIYMCICHUS C PANMOHATBHBIMU YHCIIAMH,
coyeTas yCTHbIC M MUCHMCHHBIC MPHEMBI BBIYMCICHUH,
MPUMEHEHHE KaJIbKYJISITOPa; HCIOJIL30BaTh IOHATHS H
YMEHUS, CBSI3aHHBIC C MPOIMOPIMOHATHLHOCTHIO BEJIUYKH,
MPOIICHTAMH, B XOJIC PEIICHUS MATEMATHYCCKUX 33134 U
3a/1a4 U3 CMEKHBIX MPEIMETOB, BBIMOIHATh HECIOMXKHBIC

TPAKTHYECKUE PACUETHI.

HarypaabHubie unciaa. {poou.
PanmuonaanHbIe YncIa

*[I03HaKOMUTBCSI C TIO3MIIMOHHBIMH CHCTEMaMH CUMCICHHS C
OCHOBAHMSAMH, OTIUIHLIMH OT 10;

*yIIyOuTh M Pa3BUTh TNPEACTABICHHUS O HATypalbHBIX YHCIAX U
CBOMCTBaX JACITUMOCTH;

*HAYYUTHCS HCIIOJIb30BaTh MIPUEMBIL, paluOHAIU3UPYIOLINE
BBIYHCIICHUS, TIPHOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BEIYHUCIICHUS,
BBIOMpast MOAXOJIAIINN JJIsl CUTYallH CII0CO0.
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JlelicTBUTE/IbHBIE YHCJIA

* WCIIOJNB30BaTh  HadaJIbHBIC
MHOXECTBE ICHCTBUTEIBHBIX YUCEIT,;
* ONepHpOBaTh MOHATHEM  KBAAPaTHOTO
MIPUMEHSATH €r0 B BEIYUCICHUSX.

MMpEACTaBJICHUA 0

KODHS,

*pa3BUTh TMPEACTABICHHEC O UYHCIE W YHCJIOBBIX CHCTEMax oOT
HATYPaJIbHBIX 10 NEHCTBUTEIBHBIX YHCEN, O POJIU BBHIYHCICHHUU B
MpaKTHKe; pa3BUTh W YITMyOWTh 3HAHWUSA O JECATHYHON 3aIlvch
NEHCTBUTEIBHBIX 4YHCEN (MEpUOAMYECKHE U HEMepUOIUYECKUe

Jpoown).
* HCIOJNB30BaTh B XOJ€ PEIICHUS 3a7ad JICMCHTAPHBIC [*TIOHITh, YTO YHCJIOBHIC MaHHBIC, KOTOPBIE HCHONB3YIOTCS IS
MPE/ICTABIICHUS,  CBS3aHHBIE C  TNPUOMIKEHHBIMH | XapaKTEPUCTHKH OOBEKTOB  OKPYKAIOMIETO MHpa,  SBISIOTCS
H3mepenusi, npudIM:KeHnsl, |3HAYCHUSIMHU BEIUYHH. MPEUMYIIECTBEHHO NpUOTKEHHBIMH, 4TO o 3amuCcH
OIleHKH NpUOMIKEHHBIX 3HAYCHHUH, COAEpKAmUXCsi B HH()OPMAIMOHHBIX
HNCTOYHUKAX, MOKXHO CYJUTH O IMOIPCHIHOCTHU HpI/IGHI/I)KeHI/HI;
*TIOHSTH, YTO MOTPEIIHOCTD Pe3ybTaTa BHIYUCICHUH TOJDKHA OBITH
consMepumMa C MOrpCurHOCThIO MCXOHBIX JaHHBIX.
*  BBINOJHSTH TOK/IECTBCHHbBIE MpeoOpa3oBaHUs |*BBINOJIHAT, MHOTOIIATOBEIE  NpeoOpa3oBaHHsS  PaliOHAIBHBIX
Asredopanyeckue paIOHANBHBIX BBRIPAXEHHU Ha OCHOBE MPABWII IEHCTBUH | BBIPAYKEHUH, IPUMEHSS IMUPOKHA HAOOp CrTocOO60B U MPUEMOB;
BbIpa:KEeHUA HaJl MHOTOWICHAMH U aJiTe0pandecKUMU IPOOSIMH; *[IPUMEHSTh TOXIICCTBCHHBIC MPEeOOpa3oBaHUsl JJIs PEIICHUs 3ajad

N3 pas3JInYHbIX Ppa3gcejoB Kypca (HaHpHMep, JJId  HaXO0XICHUA
HanOOJIBIICTO/HANMEHBIIIETO 3HAYCHUS BLIpa)KeHI/IH).

Cay4aiiHble COOBITHA U

* HaxomuTe OTHOCHTEIBHYIO HYACTOTy M BEPOSTHOCTD

*TIPHOOPECTH OTBIT MPOBEACHUS CIyYalHBIX DKCIEPUMEHTOB, B TOM

BEPOSITHOCTH CIIy4aifHOTO COOBITHSL. qucie c MTOMOIIBIO KOMITHIOTEPHOTO MOJICIIUPOBAHUS,
WHTEPIpPETAINH UX PE3YJIbTaTOB
Kom0uHaTopuka * Pemarp xoMOWHATOpHBIE 3aa4d Ha HAXOXKJEHHE |*HEKOTOPHIM CIENHATbHBIM MpHEMaM pelleHns KOMOWHATOPHBIX

qrciaa 00ObEKTOB WM KOMOWHAIIHIA.

3agad.

Harnsanas reomerpus

* pacro3HaBaTh Ha YepTekax, PUCYHKaX, MOJIENIX U B
OKpYXamIeM MHpE IUIOCKHE M HPOCTPAHCTBEHHEIE
reoMeTpruIecKue (GUTYpPHI;

* pacro3HaBaThb pa3BEPTKU Kyba, MpPsIMOYTOJIBLHOTO
napajulesienunea, NpaBuibHON MUPaMUIbl, TUIUHAPA U

KOHYCa;
* CTpOWTHh pa3BEPTKH Kybda ©  MPSMOYTOJIBHOTO
napajulesenuIesna;

* ONpeAesITh IO JHWHEHHBIM pa3MepaM pPa3BEPTKH
(uUrypsl IMHEHHBIEC pa3Mepbl caMOi (QUTYPHI U HA000POT;
*  BBIYHUCIATH 00BEM MIPSIMOYTOJIBHOT'O
napajuiejaenunesa.

*HAy4YUThCS BBIYUCIIATD 00BEMBI MPOCTPAHCTBEHHBIX
TEOMETPUYECKUX (UTYp, COCTABIEHHBIX U3 MPSMOYTOJIEHBIX
NapajuleJIeIUIENOB;

*yrayOuTh ¥ Pa3BUTh TNPEACTABICHUS O MPOCTPAHCTBEHHBIX

reoMeTpuieckux purypax;
*HAy4YUTbCS TPUMEHATH TOHATHE pa3BEPTKU MAJA  BBINOJIHEHUS
MPAKTHYECKUX PACUETOB.

I'eomeTpuueckue purypsi

¢ TIIOJB30BAThCA A3BIKOM TI'COMCTPUH [UIA OIUCAHUA
npeaAMETOB OKpYXAromero Mupa MW HUX B3aHUMHOI'O
PACIIOJIOKCHUA

*OBJIaJICTH MCTOJAaMMU  pCHICHUA 3aJlad Ha  BBIYHUCICHUA U
J0Ka3aTCJIbCTBa: MCETOAOM OT IIPOTHUBHOro, METOIOM HOI[O6I/I$[,
METOAOM nepe6opa BApHUAHTOB W METOAOM TCOMCTPUUCCKUX MCCT
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* pacro3HaBaTh M H300pakaTh Ha Yeprexax H
pUCYHKaX TEOMETPHUYECKUE (urypst u ux
KoH(pUTypanuu;

TOYCK;
*IIpUOOpPECTH OTIBIT MIPUMEHEHUS anredpandecKkoro u
TPUTOHOMETPHUUECKOTO ammapara W HWASH IBIKEHHS NMPH PEIICHUN
TEOMETPUUYECKUX 3a71aY;

HN3mepenne
reoMeTpHYeCKHX BeJIHYHH

* UCIOJB30BATh CBONCTBA MU3MEPEHUS IJINH, TUIOIIAICH
W YIIOB MPH pEIICHHH 3a7a4 Ha HaXOXKIACHUE JUTHHBI
OTpE3Ka, IIUHBI OKPYKHOCTH, JJIMHBI IYTH OKPY>KHOCTH,
IPajyCHOM MephI yIiia;

¢* BBIYUCIIATH omaan TPECYroJIbHUKOB,
MPSMOYTOJILHUKOB, MMapajieIorpaMM- MOB, Tpareluid,
KpPYTOB M CEKTOPOB;

* BBIYHCIATH JUIHHY
OKPYXXHOCTH,

* BBIYUCIIATH JUIMHBI JTUHCHHBIX 3JIEMEHTOB QUTyp M UX
YIJIBI, HCHONB3ys (OpMYNbl JUIMHBI OKPYXHOCTH H
JUTUHBI TyT'H OKPY>KHOCTH, (OPMYJIBI TUIOIIAACH Guryp;

¢ pefumartb IMPAKTUYCCKUC 3aJa4u, CBsI3aHHBIC C
HaX0XJICHUEM TEOMETPHUYCCKHX BEIMYUH (HCIIONB3Ys
NpU  HEOOXOIUMOCTH CHPABOYHUKH U TEXHHYCCKHE
CpencTBa).

OKPY)XHOCTH, JUIMHYy AYTHU

*BBIYHCIIATH IUIOMAAN (UTYp, COCTaBICHHBIX W3 JIBYX WU Oolee
MPSIMOYT'OJIbHUKOB, MapajljIelorpaMMOB, TPEYIOJIbHUKOB, Kpyra M
CEKTOpa;

*BBIYUCIIATH IUIOIIAAM MHOTOYTOJBHUKOB, HCIIOJIb3Ysl OTHOILEHUS
PaBHOBEITMKOCTH M PABHOCOCTABIICHHOCTH;

*TIPUMEHSITh alreOpanvdecKuii W TPUTOHOMETPUYECKHH ammapar o
UJEU JBWKCHHS TPU PEIICHUU 3a/ad Ha BBIYMCIICHHE IUIONIASH
MHOT'OYTOJIbHUKOB.

®opmMupoBaHue
HNKT-koMneTeHTHOCTH
o0yyaronuxcs

* YCOBEPLICHCTBYIOT HAaBBIK MOUCKA UH@OpMayuu B
KOMITBIOTEPHBIX ¥ HEKOMIIBIOTEPHBIX ~ MCTOYHHKAX
nHpoOpMaIK, TpUOOPETYyT HABBIK (QOPMYIHPOBAHUS
3aIlpOCOB U OIIBIT UCTIOJIb30BAHMUS TIOMCKOBBIX MAaIIIHH;

* OCYWIECTBJIAT, NOMCK HH(opManuu B HHTepHere,

IIKOJIbHOM HH(bOpMaLIPIOHHOM MMPOCTPAaHCTBE, bazax
JaHHBIX nu Ha IIEPCOHAIIBHOM KOMIIBIOTEPE C
HCIIOJIB30BAaHUECM ITOMCKOBBIX CCPBUCOB, CTpOUTH

MOKCKOBBIE 3aIPOCHl B 3aBUCUMOCTH OT LIEJH 3aIpoca U
aHAIN3UPOBATH PE3yIbTATHI OMCKA.

* [pUOOpEeTyT TEepBHYHBIC HABBIKM (HOPMHUPOBAHUS W
OpraHH3aluu COOCTBEHHOTO UHPOPMAITHOHHOTO
MPOCTPAHCTBA.

* YCOBEPLICHCTBYIOT YMEHHE IepeaBaTh HHPOPMAINIO
B YCTHOW (opMe, CONpOBOKIAEMON ayAnOBH3YyaIbHON
HOJICP)KKOM, M B MICBMEHHOH (opMe runepmesna (T. €.

*HCTIONIL30BaTh HMH(POPMAITAIO IS  YCTAHOBJICHHWS IPHIUHHO-
CIIEACTBEHHBLIX CBsI3€l M 3aBUCUMOCTEH, OOBACHEHHMII H
JTIOKa3aTeNbCTB (P)AaKTOB B PA3NUYHBIX YYEOHBIX U TPAKTUYECKHUX
CUTYalUsIX, CUTyallUsIX MOJIETTUPOBAHUS U IPOEKTUPOBAHUS;

*CTPOUTh YMO3AKJIIOUEHHS W TPUHUMATh pEIIEHUs Ha OCHOBE
CaMOCTOSITEIbHO NOTY4Y€HHON MH(pOPMALUH, a TAKKE OCBOUTH OIBIT
KPUTHYECKOTO OTHOLICHHUS K TOIy4aeMoi MHQOpManuu Ha OCHOBE
eé comocTtaBieHHs ¢ WHPOpPMALUed W3 IPYrMX HMCTOYHHUKOB U C
HUMEIOIIUMCS )KU3HEHHBIM OIIBITOM.
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COYCTaHHUA TCKCTA, I/I306pa)KeHI/I$I, 3BYyKa, CCbUIOK MCKIY
Pa3HbIMH I/IH(l)OpMaL[I/IOHHBIMI/I KOMHOHGHTaMI/I).

OcHoOBBI yueOHO-
HCCJIe0BATENbCKON U
NMPOEKTHOI 1esITeJILHOCTHU

*  npuoGpemym onvim RPOEKMHOU OeAMeTbHOCHU KaK
0c0o00l (opMmbl y4eOHOU pabOThI, CIIOCOOCTBYIOMICH
BOCIUTAHUIO  CAMOCTOSITEJIbHOCTH, HMHHUI[MATUBHOCTH,
OTBETCTBEHHOCTH, MTOBBIIIICHUTO MOTHBAIIUN "
3 PeKTUBHOCTH YIEOHOH ACATSIEHOCTH;

* OBJIAJICIOT YMCHHEM BBIOUPATH aJICKBATHBIC CTOSIICH
3ajaue CpecCTBa, MPUHUMAThL PEHICHHUS, B TOM YHCJIC U B
CUTYyalUAX HEONPEAEIEHHOCTH;

* OCBOAT YMCHHE ONEpuposamv 2unomesamu Kak
OTJIMYUTEIIBHBIM UHCTPYMEHTOM HAYyYHOI'O PACCYXKIACHUS,
MPUOOPETYT OMBIT PEIICHHS HHTEJUICKTYANbHBIX 3a/1a4 Ha
OCHOBE MBICJIEHHOT'O MOCTPOEHUS pa3IMYHBIX
MPEIOI0KEHUN U UX TTOCIEAYIOIICH TPOBEPKH.

*pa3BUThL CIIOCOOHOCTh K pa3paboTKe HECKOJIBKHX BapHaHTOB
peuleHuii, K TIOUCKY HECTaHJAPTHBIX PpELICHUN, IIOMCKYy U
OCYIIECTBJICHHIO HAanboJIee IPUEMIIEMOTO PEIICHHUS;

*IIOTPEOHOCTh BHUKAaTh B CYyTh H3y4aeMbIX TpoOJEeM, CTaBHTh
BOIIPOCHI, 3aTparuBarollie OCHOBBI 3HAHUH, JIMYHBIN, COIUAIBHBIMH,
HWCTOPUYECKUM )KU3HEHHBIN OIBIT;

*OCHOBBI KPUTHYECKOI'0 OTHOLIEHUS K 3HAHUIO, )KU3HEHHOMY OTIBITY;

*OCHOBBI IICHHOCTHBIX CYXKICHUHN M OIIEHOK;

*YBAKEHUE K BEJIIMYUIO YEJIOBEYECKOI0 pasyma, I[03BOJISIOIIETO
MpEOoJIoJIeBaTh ~ HEBEKECTBO U MPEAPACCYIKH,  pa3BUBAThH
TEOPETUYECKOE  3HAHHWE, MPOABUTATbCS B YCTaHOBJICHUU
B3aMMOTIOHUMAHHUS MEKIY OTICIHLHBIMHY JIFOJIEMH U KYJIbTypaMHu;

*OCHOBBI TOHUMAHUS NPUHIMUIHAIBLHON OrpaHUYECHHOCTH 3HAHWS,
CYILIECTBOBAHUS Pa3JIMYHBIX TOYEK 3PEHUS, B3IJISA0B, XapaKTEPHBIX
JUIS1 pa3HbIX COLMOKYJIBTYPHBIX CPEIl U SMOX.
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