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IMOACHUTEJIBHASA 3AIINCKA
[IporpaMMma 3J1eKTHBHOI0 Kypca o MaTeMaTuke B 9 Kj1acce cocTaBieHa Ha
OCHOBE CIICAYIOIUX HOPMAaTUBHBIX JOKYMEHTOB:
1) ®denepanbubiii 3ak0oH oT 29.12.2012 Ne273-®3 «0O06 ob6pazoBanuu B Poc-
curickon denepanun»;
2) OCHOBHas 00Opa3oBaTebHAs MporpaMma OCHOBHOTO OOIIEro oOpa3oBaHMsI
MBOY COII Ne21 r.bpsiHcka;
3) yueOnsiit wian MBOY COIII Ne21 r.bpsiacka Ha 2020 -2021 y4eOHbIi TOI;
4) ®depepalibHBId TOCYIAPCTBEHHBIH 00Pa30BATENBHBIH CTAaHAAPT OCHOBHOTO
oOmero oOpa3oBaHusi, YTBEPKIECHHbIN MpuKazoM MuHucTepcTBa 00pa3oBaHus U
Hayku PO ot 17 nekabps 2010 roma Ne 1897;

Y4yeOHO-MeTOAMYECKNIT KOMILIEKT
TpenupoBouHble Matepuaibl sl noAroToBku kK I'MA nmo maremartuke-2014: nunax-
TU4deckue matepuaibl / coctT.: A.A. Makcrotun, FO.H. Henenko, T.I1. [llanmoBanoga.
Camapa: OOO «MzaatensctBo Ac Mapa», 2017. 142c.
TpenupoBounbie MaTepuainbl s moAroToBku k ' MA nmo matemaruke-2018: nunax-
TU4Yeckre marepuaisl / cocT.: A.A. Makcrotun, FO.H. Henenko. - Camapa: , 2014.
140c.
A.A. MakcrotuH. MaremaTtuka-9. YueOHoe mocoOue sl MOJATOTOBKH K BBIITYCKHBIM
AK3aMEHaM 3a 9 KJIacC U BCTYNUTEIbHBIM 3K3aMEHaM B JIULIEH, TAMHA3UU, MaTEeMaTH-
yeckue kinaccel. Camapa, 2007.-422¢
I'MA — 2014: Marematuka: 9-ii knacc: TpeHUpPOBOUHBIE BapHaHTHl dK3aMEHAIlUOH-
HBIX paboT ISl IPOBEIEHUSI TOCYapCTBEHHOM UTOrOBOM aTTeCTAllMK B HOBOU (popme
/ aBT.-cocT. E.A.bynumosuy, JI.B. Ky3nemnona, JI.O. PocnoBa u np. — Mocksa: ACT:
Actpenb, 2019
Marematuka. 9 knacc. [lonrotoBka k 'MA. 3aganus ¢ mapameTpoM: TEOpHUs, METO-
nvka, ynpaxuenus u 3anaun. / [Tog pea. ©.®. Jlsicenko, C.1O. Kynadyxosa. — Po-
ctoB — Ha Jlony, Jleruon, 2019
Marematuka. 9 kiacc. 'MA - 2018. Tpenaxkep s TOATOTOBKH K dK3aMeHY. AJre0-
pa, TeOMeTpHsl, pealibHas MaTeMaTHKa: ydeOHo-MeToandeckoe mocobue. / Tlox pen.
®.D. JIpicenko, C.10. Kymabyxosa. — PoctoB — Ha [lony, Jlernon, 2020
Marematuka. 9 kinacc. Tematuaeckue TecThl 11 moarotoBku k 'MMA-2020. Anrebpa,
TCOMETPHS, TEOPHUSI BEPOSITHOCTEH U cTaTHCTHKA: / yaeOHO-MeToAnIecKoe mocoowue. /
ITox pen. ®.®. JIsicenko, C.1O. Kynabyxosa. — PoctoB — Ha Jlony, Jlerunosn, 2020
Marematuka. 9 kinacc. [loagroroska k OI'D -2019. YueOHO-TpeHUPOBOYHBIE TECTHI T10
HoBol nemoBepcuu / [lox pen. @.®. Jlsicenko, C.JO. KymabyxoBa. — PoctoB — Ha
Hony, Jlernon, 2019
OI's (I'MA-9). Marematuka. OCHOBHOI TOCYJIapCTBEHHBIN 3Kk3aMeH. Teopusi Bepo-
STHOCTEH W 3J1eMeHThl ctatuctuku / A.P. PsazanoBckmii, /[.I'. Myxun. — M.: U3zna-
TEIILCTBO «DK3ameH», 2019
OI'D ('MA-9) 2020. Marematuka. 3 moayss. OCHOBHOHM TroCyIapCTBEHHBIN dK3aMEH
30 BapuaHTOB TUMNOBBIX TeCTOBbIX 3ananuit / SAmenko WU.B., lllectakoB C.A. u np. —
M.: U3natenscTBO «IK3aMeH», uzaareabctso MIIHMO, 2020.
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PaGouas nporpamma peanusyercs B koaudectBe 17 yacos B roa (0,5 yaca B He-
TETII0).

ILiaHupyembie pe3ybTaThl JJIEKTUBHOIO Kypca
[Iporpamma obGecrieurBaeT JOCTUKEHUE CIAETYIONIUX PE3yIHTATOB OCBOCHUS
00pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHuUs:

JINYHOCTHBIE:

1) cpopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIICHUSI K YUEHUIO, TOTOBHOCTH U CIIOCO0-
HOCTH 00YYaroluXcs K CAMOPA3BUTHUIO M caMOOOpPa30BaHUIO HA OCHOBE MOTHBAIIUU K
0Oy4eHHMIO U TIO3HAHUIO, BEIOOPY JlajbHelero oopa3oBanust Ha 0a3e OPUEHTUPOBKHU
B Mupe npodeccuii u mpodeccroHaIbHbIX NPEANOUYTEHUN, 0OCO3HAHHOMY MOCTPOEe-
HUIO0 UHIUBUyIBHON 00pa30BaTEIbHON TPACKTOPUH C YUETOM YCTOMYMBBIX TTO3HA-
BaTeJIbHBIX HHTEPECOB,;

2) copMHUPOBAHHOCTH I[ETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHO-
MY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPAKTUKH;

3) chopMUpPOBAaHHOCTH KOMMYHUKATHUBHOW KOMIIETCHTHOCTH B OOIIICHUU U COTPY/IHU-
YEeCTBE CO CBEPCTHUKAMHM, CTAPUIUMHU U MIIAJIIIUMU, B 00pa30BaTeIbHOM, 00111e-
CTBEHHO I0JIE3HOH, Y4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKOUN U IPYTUX BUAAX Jes-
TEIBHOCTH;

4) ymeHue siCHO, TOYHO, TPAaMOTHO M3JIaraTh CBOU MBICJIHM B YCTHOHM M MHUCHbMEHHOM
peur, MOHUMATh CMBICIT ITOCTABICHHOM 3a/]a4M, BHICTPAUBATh apTyMEHTAIUIO0, MTPH-
BOJIUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) mpeacTaBiIeHUe 0 MaTeMaTUYECKONW HayKe Kak cepe yeaoBeUeCKO eI TeIIbHOCTH,
00 sTanax e€ pa3BUTHsI, O €€ 3HAYMMOCTH /ISl PA3BUTUS [IMBUIIM3AIUY; 6) KPUTHY-
HOCTb MBIIIJICHUS, YMEHUE PACTIO3HABATh JTOTUYECKN HEKOPPEKTHHIE BHICKA3bIBAHMS,
OTIUYATh TUIIOTE3Y OT (haKTa; 7) KpeaTUBHOCTh MBIILICHUS, THUIIMATHBA, HAXO4H-
BOCTh, aKTUBHOCTD TIPH PEUICHUU alredpandeckux 3a/1ad; §) yMeHue KOHTPOIUPO-
BaTh MPOIIECC U PE3YNIHTAT YICOHONW MAaTEMAaTHUECKON AESTENHHOCTH; 9) ClIOCOOHOCTD
K SMOITMOHAIbBHOMY BOCTIPHUSITHIO MaTEMaTUYECKUX 00BEKTOB, 3a/1a4, PEIICHU, pac-
CYXKICHUU.

MeTanpeaMeTHbIE:

1) yMeHHEe caMOCTOSATEIHHO UIAHUPOBATH ATBTEPHATUBHBIE TTyTH JTOCTHKCHUS T1ETIEH,
OCO3HAHHO BBIOMpATh Hanbosee Y PEeKTUBHBIC CTIOCOOBI PEIIeHUs YIeOHBIX U TO-
3HABATENbHBIX 33/1a4;

2) yMEHHE OCYHIECTBIISTh KOHTPOJIb MO PE3YJbTATY U MO CIOCO0Y ACHCTBHS HA YPOBHE
MIPOU3BOJIBHOTO BHUMAHUS M BHOCUTH HEOOXOIUMBIE KOPPEKTHBBI

3) yMeHHE aIeKBaTHO OIICHUBATH MPABHJIBHOCTh WIJIH OITMOOYHOCTH BHITTOTHEHUS y4ueO-
HOU 3a/1auu, €€ 0O0BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEILICHHUS;

4) 0cOo3HAaHHOE BJIAJICHUE JOTHYECKUMHU JICHCTBUSAMHM ONPEACICHUS TOHATHIH, 0000111€e-
HUSI, YCTAHOBJICHUS aHAJIOTUH, KJIaCCU(DUKAIIMK HA OCHOBE CAMOCTOSITEIIHHOTO BBHIOO-
pa OCHOBaHWI U KPUTEPHUEB, YCTAHOBIICHUS POJIOBUIOBBIX CBS3CH;

5) YMCHUC YyCTaHABJIUMBATb HPUIHMHHO-CIICACTBCHHLIC CBA3U, CTPOUTD JIOTHICCKOC pac-
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CYXKJEHUE, YMO3AKIIOUeHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOI'MH) U BBIBOJBL;

6) yMeHME cO3/1aBaTh, IPUMEHATH U IPEOOPA30BbIBATH 3HAKOBO- CUMBOJINYECKHE CPE/I-
CTBa, MOJIETI ¥ CXEMBI JJIs PEIICHHs YUEOHBIX U M03HABATENIbHBIX 33/1a4;

7) yMEHHUE OPraHU30BbIBaTh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JI€ATEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU: ONIPENEIATh LEIH, pacrpeaeeHne PyHKIui u poieit
YYaCTHUKOB, B3aUMOJEICTBUE U 00LIME CIOCOOBI pabOThl; YMEHHE pabOoTaTh B IPYyII-
1e: HaXOUTh OOlIee PelIeHrne U pa3peniaTb KOHPIMKTH HA OCHOBE COTJIACOBAHUS
MO3ULUI U yu€Ta HHTEPECOB; CIylIaTh NapTHEPA; HOPMYIUPOBATh, APTYMEHTHPO-
BaTh U OTCTAMBATh CBOE MHEHUE;

8) chopMUpPOBAaHHOCTH YUEOHOM M OOIIENOIH30BATEILCKON KOMIIETEHTHOCTH B 00J1aCTU
UCIOJIb30BaHUs MHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruit (MKT-
KOMIIETEHTHOCTH);

9) nepBoHayanbHbIe NpeACTaBICHUS 00 UJIEAX U O METO/IaX MAaTEMAaTUKH KaK 00 YHHU-
BEPCAIILHOM $13bIKE HAYKH M TEXHUKH, O CPEJICTBE MOACIUPOBAHUS SBICHUN U TIPO-
LIECCOB;

10) ymMeHHe BUIETh MATEMATHYECKYIO 33]1a4y B KOHTEKCTE MPOOJIEMHON CUTYaI[UH B
APYTUX AUCIUIUIMHAX, B OKPY>KAIOIIEH KU3ZHH;

11) ymMeHune HaxXoAUTh B pa3IMYHBIX UCTOUYHUKAX UH(POpMAIKIO, HEOOXOAUMYIO /IS
pElIeHHs] MaTeMaTHYeCKUX MPpoOJieM, U IPEICTABIATh €€ B MOHATHOU Qopme; Mpu-
HUMAaTh PEILICHNE B YCIOBUSIX HEMOJIHON U M30BITOUHOM, TOUHOM U BEPOSTHOCTHOM
uH(dOopMaIny;

12) yMeHHe MOHUMATh U UCIIOJIb30BaTh MaTEMAaTUUYECKUE CPEJICTBA HATTISAHOCTH (pU-
CYHKH, YEPTEKH, CXEMBI U JIp.) JIJIs WUTIOCTPALIMU, HHTEPIIPETAIIUHU, apTyMEHTAIINH;

13) yMeHue BBIIBUTATh TUIIOTE3bI IPH PEIIEHUHU YUeOHBIX 3a/1a4 U TOHUMATh HE00XO0-
JTUMOCTb X TIPOBEPKH;

14) ymMeHue pUMEHATh UHIYKTUBHbBIC U JENYKTUBHBIC CIIOCOOBI pacCyK/I€HUM, BUIETh
pa3TUYHbIC CTPATETUN PEIICHUS 3a/1aY;

15) noHnMaHKe CYIIHOCTH aITOPUTMUYECKUX MPEIMUCAHUN U YMEHHE JIeWCTBOBATH B
COOTBETCTBHH C MPEJIOKEHHBIM aJITOPUTMOM;

16) yMeHHEe caMOCTOSITENbHO CTABUTD 11€JTM, BEIOMPATH U CO37aBaTh AITOPUTMBI IS
pelieHus: y4eOHbIX MaTeMaTHUECKUX Mpoliem;

17) ymeHue nnaHupoBaTh U OCYUIECTBIATH ACATEIbHOCTD, HAIPABICHHYIO HA PEIICHUE
3a/1a4 UCCJIEI0BATENBCKOr0 XapaKkTepa.

npeaMeTHbIE:

1) ymenune paboTtaTh ¢ MAaTEMaTUYECKUM TEKCTOM (CTPYKTYPUPOBAHUE, U3BICUEHUE
HeoOxomuMoi H(GOPMAIUH), TOYHO U TPAMOTHO BBIpaKaTh CBOM MBICIH B YCTHOW U
MMCbMEHHOU peuH, MPUMEHSII MAaTEMATUYECKYIO0 TEPMUHOJIOTUIO U CUMBOJIMKY, UC-
M0JIb30BATh PA3JTUYHBIC SI3bIKM MATEMATHUKH (CIOBECHBIN, CHMBOJIMYECKUH, Tpaduye-
CKHi1), 000CHOBBIBATh CYXACHHUS, MPOBOAUTH KiIacCU(UKAIIUIO, JOKA3bIBATH MaTEMa-
TUYECKUE YTBEPIKICHUS;

2) BnajsieHue 0a30BbIM MOHATHITHBIM aMapaToM: UMETh MPEICTaBICHUE O YUCIIE, Bia-
JIEHHE CUMBOJIBHBIM SI3bIKOM aJIT€Ophl, 3HAHUE PJIEMEHTAPHBIX () YHKIIMOHAIBHBIX 3a-
BUCHUMOCTEH, (POPMHPOBAHUE MTPEACTABICHUIN O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B
pealbHOM MHUPE M O PAa3IUYHBIX CIIOC00aX UX M3- YUCHHS, 00 0COOECHHOCTSIX BHIBOJOB
Y IPOrHO30B, HOCAILLMX BEPOSATHOCTHBIN XapakrTep;

3) yMeHMe BBINOJIHATH anredpandyeckue npeoopazoBaHus paliOHAIbHBIX BBIPAXKEHUH,

-4-



MPUMEHSITh UX JIJIsl pelIeHUs Y4eOHbIX MaTeMaTHYECKUX 3a/1a4 U 3a71a4, BO3HUKAIO-
IIUX B CMEXKHBIX YUE€OHBIX MpeIMeTax;

4) yMeHH€e MOJIb30BaThCS MAaTEMAaTHYECKUMH (OPMYJIAMHU U CAaMOCTOSITETLHO COCTaB-
JTh (POPMYJIBI 3ABUCUMOCTEN MEXK/Ty BETUUMHAMHU HA OCHOBE 0000IIEHUS YaCTHBIX
CJIy4aeB M DKCIIEPUMEHTA;

5) ymeHue pemiaTh JUHEHHbBIC U KBaJIpaTHbIEC YpaBHEHUS U HEPABEHCTBA, a TAKXKe MPHU-
BOJIMMbIE K HUM ypaBHEHUS, HEPABEHCTBA, CUCTEMBI; TPUMEHSTh Tpaduieckue npei-
CTaBJICHUS JIJI PELICHUS ¥ UCCIIeI0BaHUs YPaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMe-
HATH MOJYYCHHBIC YMEHUS JJIsl PEIICHUS 3a/1a4 U3 MaTeMaTUKU, CMEKHBIX TIpeaMe-
TOB, IPAKTUKHU;

6) oBIaJiCHUE CUCTEMOU (PYHKIIMOHAIBHBIX MOHATHH, (YHKIIMOHAIBHBIM SI3BIKOM U
CHUMBOJIMKOM, YMEHHE CTPOUTH rpaduku (PyHKIUNA, OMUCHIBATh UX CBOMCTBA, UCTIOJb-
30BaTh (DYHKIIMOHATBHO-TpapUUIECKUE MPEICTABICHUS JJIsl ONTUCAHUS U aHAIN3a Ma-
TEMaTUYECKHUX 3aJ1ad U peabHbIX 3aBUCUMOCTEH;

7) oBNajieHre OCHOBHBIMU CTIOCOOAMHU MPEJICTABICHUS U aHAIN3a CTATUCTUYECKUX
JAHHBIX; YMEHUE perlaTh 3a/1aui Ha HaX0XICHUE YaCTOThI U BEPOSITHOCTH CITy4aii-
HBIX COOBITHI;

8) oBnaneHre 0a30BBIM MOHSATUMHBIM anliapaToM MO0 OCHOBHBIM pa3jieiaM COACPKaHUSs;
npeaAcTaBiIeHUE 00 OCHOBHBIX M3yYaeMbIX MOHATUSX (YUCII0, TeoMeTprudecKast Gury-
pa, BEKTOp, KOOPJAMHATHI) KaK BAXKHEHUIITUX MATEMAaTUUYECKUX MOJICIISAX, TO3BOJIS FO-
IIMX ONMKCHIBATH U U3y4YaTh PeasIbHbIE TIPOLIECCHI U SBICHUS;

9) ymenue paboTaTh ¢ FT€OMETPUYECKUM TEKCTOM (aHATU3UPOBATh, U3BIEKATh HEOOXO-
IUMYI0 UHGOPMAIIHIO), TOYHO U TPAMOTHO BBIpaXaTh CBOM MBICTH B YCTHOW U MUCH-
MEHHOU peyy C MPUMEHEHHEM MaTeMaTHUe€CKOW TEPMUHOJIOTUH U CUMBOJIMKH, HC-
M0JIb30BaTh Pa3JINYHBIC SI3bIKK MaTEMATUKH, POBOIUTDH KJIaCCU(PUKALINH, JTOTHYE-
CKHe 000CHOBaHUS, JOKA3aTeILCTBA MATEMATUUECKUX YTBEPKICHUN;

10) oBnaseHre reOMETPUUECKHUM SI3bIKOM, YMEHHUE UCTIONB30BATh €r0 JIJIsl OTIMCAHMS
IPEIMETOB OKPY’KAIOIIETO0 MUPA, PA3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
M300pa3UTENbHBIX YMEHUN, TPHOOPETEHUE HABBIKOB T€OMETPUUECKUX M0- CTPOCHUIA;

11) ycBOE€HHME CUCTEMAaTHYECKUX 3HAHUH O TUIOCKUX (PUTYpax U UX CBOMCTBAX, a TAKXKe
Ha HarjasiTHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEIAX, YMEHHE IIPUME-
HATb CUCTEMATUYECKUE 3HAHUS O HUX JIJIs1 PEUICHUS T€OMETPUUYECKUX U ITPaKTHYe-
CKHX 3a/1ady;

12) ymenue u3MepsaTh JUIHHBI OTPE3KOB, BETUYHHBI YTIIOB, HCTIOIL30BaTh (POPMYIIBI 115
HAXO0XCHUS IEPUMETPOB, TUIOMIAACH 1 00bEMOB reOMETPUUIECKHUX (DUTYD;

13) ymeHue mpuMeHSITh U3YYCHHBIC TTOHSATHUS, PE3YIbTAThI, METOBI JIJISl PEIICHUS 33124
MPAKTUYECKOTO XapakTepa U 3a7a4 U3 CMEKHbBIX JUCIUIUIMH C UCIIOIB30BAHUEM MIPU
HEO0OXOIMMOCTH CITPABOYHBIX MATEPUAJIOB, KaJIbKYJISITOPa, KOMIBIOTEPA.

14) ymeHune npuMEHATh U3YUEHHBIE MTOHATHUSI, PE3YJbTaThl U METOIbI IIPU PEIICHUU
3a/1a4 U3 Pa3IUYHBIX Pa3/iesioB Kypca, B TOM UKCIIE 3a/1a4, HE CBOJSIIUXCS K HETO-
CPEACTBEHHOMY MIPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

COIEPKXAHHUE
Apudpmernka
HarypanabHble uncia. CTeneHb ¢ HATYypaJbHbIM MTOKa3aTeIEeM.
PanuonanbHbie ynciaa. Moayib (abcontoTHas BeinunHa) yncia. CpaBHEHHE paliy-
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OHAJIBHBIX YuCeN. ApupMeTHUIEeCKrEe NEUCTBUS C pallMOHATbHBIMU ynciaaMu. CTeneHb
C LEJIBIM TIOKA3aTENEM.
UucnoBbie BbIpAXKEHUsI, TOPSJIOK IEUCTBUN B HUX, UCIIOJIb30BaHNE CKOOOK. 3aKOHBI
apu(pMETHUECKUX IEUCTBUI: IEPEMECTUTEIbHBIN, COUETATENbHbIN, PACTIPEACIUTEN b-
HBIM.
JlelictButenbHble yncia. KBagpaTHblil kopeHb U3 uncjaa. KopeHs TpeTsel crere-
HU. [ToHsTHE O KOpPHE N-01 CTEIIEHU U3 YKCIIa.
JleficTBUTENIbHBIE YUCIIA KaK OECKOHEUHbIE JecATUUHbIE ApoOou. CpaBHEHUE AEHCTBU-
TEJIbHBIX YHCell, apu(METHUECKUE ICUCTBUS HAJl HUMU.
Oransl pa3BUTHUS NIPEACTABICHUHN O YHCIIE.
N3mepenus, npubinxeHus, oleHKU. Pazmepsl 00beKTOB OKpYKAIOIIEro HaC MUpPa
(OT ayIeMeHTapHBIX YacTHIl 10 BeeneHnnoil), IIUTeNbHOCTh POLIECCOB B OKPYKAI0-
IEM HAC MHpE.
[IpencraBiienne 3aBUCUMOCTH MEXY BETMYMHAMU B BUE GOPMYII.
Bolaenenne MHOKHUTENSL — CTETIEHU JIECATHU B 3aIIMCH YUCIA.

Aure0Opa
AureOpanyeckue apoou. ApudMerndyeckue omnepauud HaJa ajredOpamdyecKuMH
ApoosiMu. bykBeHHbBIC BhIpakeHUs (BbIpaKEHUsSI C TIEPEMEHHBIMK). UHCITOBOE 3HAUe-
HUEe OYKBEHHOTO BhIpaKEHHS. J[onmyCcTUMBbIE 3HaUEHUS TIEPEMEHHBIX, BXOASIIUX B ajl-
reOpandeckue BeIpakeHus. [lojcTaHOBKa BBIpaXKEHUM BMECTO MEPEeMEHHBIX. PaBeH-
CTBO OYyKBEHHBIX BbIpaxkeHHil. ToxkmecTBo, Joka3zaTeiabcTBO ToxkaecTB. [IpeobOpazo-
BaHUS BBIPAKCHU.
CBoiicTBa cTeneHen ¢ 1enbIM MokazareneM. MHorouneHbl. Cl0KeHHE, BBIYUTAHUE,
YMHOXEHUE MHOTOWIEHOB. @OpMYJIbI COKPAILLIEHHOTO YMHOKEHHUSI: KBAaJIpaT CyMMBI U
KBaJIpaT pPa3HOCTH, KyO cymMMbl U KyO paszHoctu. dopmysa pa3HOCTH KBaJIpaToB,
dbopmyna cyMMbl KyOOB M pa3HOCTH KyOOB. PasiioxxeHrne MHOroWwIeHa Ha MHOXHUTE-
ma. KBagpaTtHbeli TpexwieH. BbllielieHHe TMOJHOrO KBajpaTra B KBaJpPaTHOM TpPEX-
yineHe. Teopema Bueta. PaznoxeHue KBaapaTHOro TpEXWIEHA HA JIMHEWHBIE MHOXKHU-
Tenu. MHoOroujieHsl ¢ oJHOW mepeMeHHoil. CteneHb MHorouiaeHa. KopeHb MHoOro-
YJICHA.

AnrebGpandeckas npo0b. Cokpamenue npoOeii. [leficTBus ¢ anredpandecKuMu
npoOsimu. PanronanpHbIe BRIpOXKEHHS U UX TIpeoOpa3oBaHusi. CBOMCTBA KBaIpaTHBIX
KOpPHEH U UX IIPUMEHEHHUE B BBIUUCIICHUSX.

YpaBHeHUs] U HEPABEHCTBA. YPaBHEHUE C OJHOM nepeMeHHon. KopeHb ypaBHEHUS.
JluneitHoe ypaBHenme. KBaapaTHoe ypaBHeHHE: (opmylia KOpHEHW KBaJpaTHOTO
ypaBHEeHUs, PemieHne panmoHanbHBIX ypaBHEHMU. [IpuMepsl pelieHus ypaBHEHHM
BBICIIMX CTENEHEMN; METO/Ibl 3aMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOXKUTEIH.
VYpaBHEeHHE C ABYMS NEPEMEHHBIMU; PELIICHUE YPABHEHUS C JIByMs IIEPEMEHHBIMM.
Cuctema ypaBHEHHI; pemieHue cucrembl. Cucrema ABYX JIMHEMHBIX YpPaBHEHUI C
JIBYMsI TIGPEMEHHBIMU; DEIICHHUE IOJCTAHOBKONW M anreOpandecKuM CIOKEHUEM.
VYpaBHEHHE C HECKOJIIBKMMHU NEPEMEHHBIMH. [IprMepsl pemieHus HEIMHEWHBIX CH-
cteM. [IpuMepsl penieHns ypaBHEHUN B LEJbIX YHUCIaX.

HepaseHncTBO ¢ oaHOM nepemeHHOW. Penienne HepaBeHcTBa. JIMHENHBIE HEPABEHCTBA
C OJTHOW mepeMeHHOM U ux cucrtembl. KBaapaTtHeie HepaBeHCcTBa. [Ipumeps! penieHus
IpOOHO-IMHENHBIX HepaBeHCTB. YucioBble HEpaBEHCTBAa M MX cBoiicTBa. Jlokasa-
TEIBCTBO YUCIIOBBIX U aJIreOpanyecKuX HEPABEHCTB.
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Ilepexoa ot ciioBecHOH (POPMYJTMPOBKH COOTHOLIEHUI MEXKIAY BeJUYUHAMHU AJI-
re0Opau4ecKoi. Pemienne TeKCTOBBIX 32/1a4 AJIre0pan4ecKuM crocooom.
YucaoBble mociaenaoBatebHoOcTH. [loHATHE mMOCHeAOBaTENbHOCTU. ApupmeTnye-
CKasg M reoMeTpuyeckas nporpeccuu. Gopmysbl 00IIero wieHa apupmeTuyeckon u
reOMETPUYECKON MPOrpeccuii, CyMMbI EPBBIX HECKOJIBKUX YJIEHOB apu(pMETHUECKOM
1 T€OMETPUYECKOMN MTPOTrPECCUN.
Yucaosbie pynkuun. [Honstue pynkuun. Obnacts onpenenenus Gyukuuu. Crnoco-
Obl 3amanust QyHkuuu. I'paduk QyHKIMU, Bo3pacTaHue U yObiBaHUE (YHKILIHH,
HaumOoJIblIee U HaUMEHblIee 3HauYeHUs1 QYHKUMUU, HYIU QYHKIHUHA, TPOMEKYTKU 3HA-
KOIMOCTOAHCTBA. UTenue rpadukoB GyHKUIUA.
@DyYHKIMH, ONMUCHIBAIOIINE MPSAMYIO U OOPATHYIO MPONOPIUOHAIBHYIO 3aBUCUMOCTH,
ux rpadpuku. Jluneitnas QyHkius, ee rpaduk, reOMeTpUUYECKU CMbICT KO3 puueH-
ToB. ['unepbona. KBagparuunas Qynkuus, ee rpaduk, napadona. Koopaunatel Bep-
IMIUHBI Tapa0oibl, 0ch cuMMeTpuu. CTeneHHble PYHKIMU C HaTypallbHbIM IOKa3are-
neMm, ux rpaduxu. I'paduxu QyHKUMNA: KOpeHb KBaJpaTHBIA, KOpEHb KyOWYECKHIA,
mMonynb. Mcnons3oBanue rpaukoB QYHKIUHN 1S pEIICHHUs] YPaBHEHHUM U CUCTEM.
[Ipumepsl rpaduyecKux 3aBUCUMOCTEH, OTPaXKAIOIIUX peabHbIE MPOIECChI: Koneha-
HUE, MOKa3aTeIbHBIA POCT; YUCIOBbIE (DYHKIIMH, OMUCHIBAIOIIUE ITH MPOIIECCHI.
[lapannensHblid epeHOC TpadUKOB BIOJIb OCEH KOOPAMHAT U CUMMETPHUS OTHOCH-
TEJIbHO OCEH.
Koopaunatsel. M3o0pakeHne dyncesl TOYKaMH KOOPJIWHATHOU NpsiMoi. ['eomeTpude-
CKHMI CMBICT MOYJs uncia. YucaoBble MPOMEKYTKH: UHTEPBAN, OTPE30K, J1yd. Dop-
MyJIa pacCTOSIHUS MEXIy TOUYKaMU KOOPAMHATHON PSIMOM.
JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTU; KOOPJAWHATHI TOUKU. KoopauHaTel cepenrHbl
orpe3ka. Popmysa pacCTOSHHS MEXAY ABYMS TOUKAMU IUIOCKOCTH. Y paBHEHHE Ipsi-
MO, yrjaoBod KO3 UIIMEHT MPSMOH, YCIOBHE MapaJIeIbHOCTA MPSIMBIX. YpaBHe-
HUE OKPYKHOCTH C LIEHTPOM B Hauaje KOOPJUHAT U B JIFOOOH 3alaHHON TOUKE.
['paduueckas mHTEpIIpETaIIUSl YPaBHEHUI C ABYMS MIEPEMEHHBIMU U UX CHCTEM, He-
PABEHCTB C JByMs IEPEMEHHBIMU U UX CUCTEM.

I'eomeTpus
HayanbHble IOHATHS U TEOPeMBbI F€OMETPHH.
Bo3HUMKHOBEHNE r€OMETPUN U3 NPAKTUKH.
['eometpuueckue Gpurypsl u Tena. PaBeHCTBO B TEOMETPHH.
Touka, npsimMas ¥ NJIOCKOCTb.
IlonsATHE O FEOMETPUYECKOM MECTE TOYEK.
Paccrosnue. OTpe3ok, ny4. JlomaHas.
VYron. Ilpsamoit yron. Octpele U Tymnble yriibl. BepTukanbHble U cMeXHBIE yTIbl. brc-
CEKTpHca yTJjia U €€ CBOMCTBA.
[TapannenbHble M nepecekaromuecss npsimole. [lepneHauKyIsipHOCT OpsIMBIX. Teo-
PEMBI O MapajuIEIbHOCTH U MEPIEHAUKYISIPHOCTH NMPsAMbIX. CBOHCTBO CEPEIUHHOIO
MEPIEHANKYJIAPA K OTpe3Ky. [lepnenauKyiisip U HakJIOHHAag K npsMoil. MHOTroyroJib-
HUKH. OKpY>KHOCTB U KPYT.
TpeyroabHuk. [IpsMoyrosbHble, OCTPOYTOJIBHBIE, U TYNOYTOJbHBIE TPEYTOJIBHUKHU.
BeicoTa, MenuaHa, OucceKkTpuca, CpeHss JIMHUS TPeyrojibHUKa. PaBHOOEApEHHbIE U
PaBHOCTOPOHHME TPEYIOJbHUKHU; CBOWCTBA U NMPU3HAKU PABHOOEIPEHHOTO TPEYIOjb-
HUKA.
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IIpu3Haku paBeHCTBa TpeyroJbHUKOB. HepaBeHCTBO TpeyrosbHuka. CymMma yrioB
TPEYroJbHUKA. BHEIIHNE yIibl TPEYTrONbHUKA. 3aBUCUMOCTb MEXy BEJIMYMHAM CTO-
POH M YIJIOB TPEYTOJIbHUKA.
Teopema daneca. [Tonobue TpeyroabHUKOB; K03QduuueHT nogodus. [Ipuznaku no-
00U TPEYTOJIbHUKOB.
Teopema Ilugaropa. IlpusHaku paBeHCTBa NPSIMOYTOIBHBIX TPEyTroiabHUKOB. CUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOTO yIJia MPSMOYTOJIBHOIO TPEYTOJbHUKA U YTIIOB
ot 0° no 180°; mpuBeneHne K OCTpOMy yriy. Pemenue npsmMoyrojbHbIX TPEYTOJIbHU-
KOB. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOpMyIIbI, CBA3BIBAIOIINE CHUHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC OJHOTO M TOr0 € yria. Teopema KOCUHYCOB U TEOpe-
Ma CMHYCOB; IPUMEPHI UX TPUMEHEHUS JJIsI BBIYUCICHHS 3JIEMEHTOB TPEYTOJIbHUKA.
3ameyaTeNnbHble TOUKM TPEYTOJIbHUKA: TOUKHU MEPECEUEHUSI CEPEIUHHBIX MEPIICHIU-
KYJISIpOB, OMCCEKTPUC, MEHAH.
YerwipexyrojabHuk. [lapamienorpamMmm, ero cBOMCTBA U NMpU3HAKU. [IpAMOYTONBHUK,
KBaJipaT, poM0O, UX CBOMCTBa U MpU3HAKU. Tpamnenus, cpeHss JUHUS Tparneluu; paB-
HOOEIpEeHHAs TpareIusl.
MHoroyrojbHUKH. Boimykibie MHOTOyroiabHUKA. CyMMa yTJIOB BBIITYKIIOI'O MHOTO-
yroiabpHUKa. BricanHbple U ONKMCaHHbIE MHOTOYTOJbHUKU. [IpaBUIIbHBIE MHOTOYTOJIb-
HUKH.
Oxpy:xxkHoctb U Kpyr. Llentp, panuyc, nuametp. Jyra, xopaa. CeKTop, CErMEHT.
IleHTpanpHbIN, BOMCAHHBIMA YroJI; BEIMYMHA BIMCAHHOrO yria. B3aumHoe pacmoiio-
KEHUE TPsIMOM M OKPYKHOCTH, ABYX OKpyxHocTed. KacarenbHas M cekymas K
OKPY’KHOCTH, PAaBEHCTBO KacaTeJIbHbIX, MPOBEICHHBIX U3 OAHON TOYKU. MeTpuue-
CKHE COOTHOIIEHUS B OKPY’KHOCTHU: CBOMCTBA CEKYIINX, KACATEIbHBIX, XOP/I.
OKpyXHOCTb, BIIHCAHHAasl B TPEYTOJIbHUK, U OKPYKHOCTb, ONHCAHHAS OKOJIO Tpe-
yrojbHUKa. BrrcaHHble W ONHMCAHHBIE YETHIPEXYTOJIbHUKHU. BIHCaHHBIE W ONHCAaH-
HbIE OKPYKHOCTH MPABUIBHOTO MHOTOYT'OJIbHHKA.
HN3mepenue reomMerpuyeckux BeJW4MH. J[imHa oTpeska. {nmvHa jJ0OMaHOM, mepu-
METP MHOTOYT'OJIbHUKA.
Paccrostnue oT ToukM 0 mpsAMon. PaccTosiHME Mexy mapauiedbHbIMU MPSIMBIMH.
JInuHa OKpYyKXHOCTH, YHCIIO T; JJMHA Ayrd. Bemnunua yria. I'pagycHas mepa yria,
COOTBETCTBHUE MEX/Y BEIIMUYUHOM yTIila U JUIMHOW IYTM OKPYKHOCTH.
[TonsiTne o Tomaan Mwiockux Guryp. PaBHOCOCTaBIeHHBIE U pPaBHOBEIUKHE (UTY-
pBI.
[Inomane npsimoyronpHuka. [Inomans mapasmienorpamma, TPEyrojibHUKA U Tpare-
1uu (ocHOBHBIE (hopMyIibl). DOPMYIIbI, BRIpaXKarOUIUE MJI0IIA/Ib TPEYTOJIbHUKA: Yepes
JIBE CTOPOHBI M YrOJI M€Ky HAMH, Y€pe3 NEPUMETP U PAANYC BIIUCAHHOM OKPYHKHO-
ctu, popmyna I'epona. [lnomans yeteipexyroibuuka. [momaas kpyra u miomaib
CEeKTOopa.
CBs13b MEXY ILIOMIAAIMHU MTOJO00HBIX QHUTYD.

DJIeMeHThI JIOTUKH, KOMOMHATOPUKH,

CTATUCTUKH U TEOPUM BePOSITHOCTEM
Joxa3areabcTBo. Onpenesenys, J0Ka3aTeNbCTBA, AKCUOMBI U TEOPEMBI; CIEACTBHUSA.
Heo6xoaumbie 1 goctatounble ycioBusi. Kontpnpumep. [[okazaTeiabCTBO OT Mpo-
tuBHOTO. [IpsimMast u oOpaTHas TEOPEMBI.
[lonsiTHe 006 akCHOMAaTUKE U AKCMOMATHYECKOM NOCTPOEHUU reoMeTpuu. [Tl mo-

-8-



CTyJaT DBKJIM/IA U €0 UCTOPHUS.
MHoxkecTBa 1 KOMOMHATOPUKA. MHOXECTBO. DJIEMEHT MHOXKECTBA, MOJAMHOXKE-
ctB0. O0BeUHEHUE U TIEpeceueHre MHOXKECTB. Jluarpammel Diinepa.
[Tpumeps! penieHrs KOMOMHATOPHBIX 3aj1ad: IEpedop BapHaHTOB, MPABUIO YMHOXKE-

HH.

CratucTnueckue aaHuble. [IpencraBineHue AaHHBIX B BUAE TaOJUL, AHarpamm,
rpadukoB. CpegHue pe3ynbTaToB u3MepeHuil. [IoHATHE O CTaTUCTUYECKOM BBIBOJE
Ha OCHOBE BBIOOPKH.

[loHsiTHE M pUMEPHI CIyYalHBIX COOBITUH.
BepositHocTh. YacToTa coOBITHS, BEPOATHOCTh. PaBHOBO3MOXKHBIE COOBITUSL U TIO-
cYeT X BepoATHOCTU. [IpencraBieHne o0 reOMeTpUYECKON BEPOATHOCTH.

TemaTn4yeckoe NJIAHUPOBaAHME

Koua- Harta
Ne 3a- Tema 3aHsTHA Bo niaaH | gpakr
HATUS ya-
COB
Monyasb 1. Anredpanydeckue 3aganus 6a30B0ro ypoHs (7 4acoB)
1. | OObIKHOBEHHBIE U AecATUYHbIE Apoou. CTaHmapT- 1 04.09
HBIN BUJ YHUCIIA.
2. JIuHeliHbIe ¥ KBaJIpaTHbIE YPaBHEHMUS. 1 18.09
3. JIunelinbple U KBagpaTHbIe HepaBeHCTBA. CHCTEMBI 1 02.10
HEPaBEHCTB.
4. | Yucna Ha koopauHatHOM nipsiMol. [IpencraBnenne | 1 16.10
pelIeHN HEPaBEHCTB U UX CUCTEM Ha KOOpJIMHAT-
HOU MPSIMOM.
5. | I'paduku pyHKIIMI 1 UX CBOKCTRA. 1 30.10
6. | Muorowiensl. Anrebpanyeckue 1poOu, CTETICHH. 1 20.11
JlonycTrMble 3HaYEHUSI IEPEMEHHOM.
7. | YucnoBsle mocieaoBarebHOCTH. [Iporpeccun. 1 04.12
Monyasb 2. I'eomeTpuyeckue 3a1aun 0a30B0ro ypoBHsi (4 gaca)
8. | TpeyronbHUK. 1 18.12
9. | YUeThIpeXyrOIbHUKH. 1 15.01
10. | OKpyXHOCTb U KPYT. 1 29.01
11. | YrasL 1 12.02
Mopyasb 3. PeaabHass matematuka (3 yaca)
12. | TexcToBbIC 3a7a4M HAa MPAKTUUECKHUIA pacyeT. 1 26.02
13. | Pemenue 3a1a4 mpakTHUECKOW HAITPABICHHOCTH. 1 12.03
14. | DnemeHTbl KOMOMHATOPUKHU U TEOPUU BEPOSITHO- 1 02.04




Kou- Jlara
i Tema 3aHsTHS B0 dakT
HATHUSA ya-
COB
CTEH.

Moayasb 1 u 2. 3aaHus NOBBILIEHHOT0 YPOBHS CJIOKHOCTH (3 yaca)

15. | [IpeoOpazoBanus anreOpandeckux BbIpaKeHUH. 1 16.04
YpaBHEHHUs], HEPABEHCTBA, CUCTEMBI.

16. | UccnenoBanue pyHKIIMU U TOCTpOCHHE Tpaduka. 1 30.04
3agaHusl C TapaMeTPOM.

17. | TexcroBble 3amauu. ['eomeTpudeckue 3agaumn 1 14.05
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