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HosicHuTenbHAs 3anKcKa K padouell nporpaMmme no maremMaruke 5-9 kiacca

Yuurens — Cuporuna H.W.

Pabouas nporpamma no MaremaTuke 0CHOBHOTO 00mero odpasosanusi (5-9 kjiacc) cocTaBlieHa HA OCHOBE:

1) DenepanbHbIl TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO OOIIero oOpa3oBaHUs, YTBEPKAEHHOTO MPUKa30M MHHHCTEPCTBA
obpaszoBanus u Hayku P® ot 17.12.2010r. Ne 1897 (¢ mocneayrmuMy U3MEHEHUSIMH ),

2) OcHoBHasi 00paszoBarebHasi MporpaMma OCHOBHOTO odmiero odpaszosanus (OOIT O00) MOY CIII Ne 134 «Jlaposanuey, 2022 r.

3) ITpumepHast mporpamma obreobpazoBarenbHbIX yupexkaeHnit. Marematuka 5-6 kiaccer. Coct. bypmuctposa T.A. — M.: Ilpoceewmenne, 2020;

4) IIpumepHast nmporpamma obreobpazoBarenbHbIX yupekaenuid. Anredpa. 7-9 kmaccsl. Coct. bypmucrposa T.A. — M.: IIpocsemmenue, 2020.

5) IIpumepHast mporpamma obmeoOpazoBaTenbHbIX yupeskaennil. ['eomerpus. 7-9 knaccel. Cocrasurens: T.A. Bypmuctposa. M. «Ilpocsemenue»,
2020 r.

6) MaremaTuka. 5 knacc: yueOHUK s oOmeoOpasosarenpHbix opranmanuii / I'.B. Jlopodees, 1.@. Illaprirun, C.b. Cysoposa, E.A. byaumoswuy,

JLB. Ky3nenona, C.C. Munaesa, J1.O. Pocnosa. M.: Ilpoceemenne, 2020 .

7) Marematuka. 6 knacc: yueOHUK s oOmeoOpasosarenpHbix opranmanuii / I'.B. Jlopodees, N1.@. Illaprirun, C.b. Cysoposa, E.A. byHumosuy,
JLB. Ky3uenona, C.C. Munaesa, J1.O. Pocnosa. M.: Ilpoceemenne, 2019 r.

8) Anrebpa. 7 xnacc: yaeOHuk uist oOmeobpaszoBatenbabix opranusanumii / I.B. Jlopodees, C.b. Cysoposa, E.A. bynumosuy, JI.B. Ky3Herosa,
C.C. MuHnaesa, JI1.O. Pocnosa. M.: Ilpocseienue, 2019 r.

9) Anrebpa. 8 kimacc: yueOHuk st oOmeobpaszoBarenbubix opranusanuii / I.B. Jlopodees, C.b. Cysoposa, E.A. bynumosuy, JI.B. Ky3Hnerosa,
C.C. MuHnaesa, J1.O. Pocnosa. M.: Ilpocsewmenue, 2019 r.

10) Anrebpa. 9 kmacc: yueOHuk uisi oOmeobpaszosatenbabix opranusanumii / I.B. Jlopogees, C.b. Cysoposa, E.A. bynumosuy, JI.B. Ky3nerosa,
C.C. MuHnaesa, JI1.O. Pocnosa. M.: Ilpocseienue, 2019 r.

11) I'eometpus. 7 - 9 kimace: yuebnuk st odmeodpasosarenbHbix opranmsannii / JL.C. Atanacsa. M: IIpocsemenue, 2020 .

Cpoku peajm3aiuy NporpaMmsl
Pabouas mporpamma (6a30BbIii YPOBEHB) OCHOBHOTO 00Iero odpa3oBanus (5-9 kmaccel) paccuntana Ha 5 JieT 0OydeHUS
(mo 170 gacoB B kaxkmoM kjacce Ha 34 yueOHBIX HEACH U3 pacdyeTa 5 U B HEACIIO).



l'[.na}mpyeMble PE3YyAbTATHI H3YUECHHUSA MPOrpaMmMbl 110 MATEMATUKE

JInuHOCTHBIE PE3yaAbTATHI:

(opMupoBaHHE OTBETCTBEHHOTO OTHOILIEHHS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH K CaMOPa3BUTHIO;
(dbopMEpoBaHUE YMEHHS SICHO, TOYHO M IPAMOTHO M3JIaraTh CBOU MBICIH B YCTHOH peyH,
Pa3BHUTHE JIOTHUECKOT0 U KPUTUYECKOTO MBIIIJICHUSI, KYJIBTYPbl PeUH, CIOCOOHOCTH K yMCTBEHHOMY SKCIIEPUMEHTY,
dbopMupoBaHHE y YYAIIUXCS HMHTEIUIEKTYAJIbHOM YECTHOCTH M OOBEKTUBHOCTH, CHOCOOHOCTH K TPEOJOJEHHI0 MBICIUTEIbHBIX CTEPEOTHIIOB,
BBITEKAIOIINX U3 OOBIICHHOT'O OIbITA;
BOCIIUTaHHE Ka4eCTB JMYHOCTH, OOECIIEUNBAIOIINX COLUATBHYI0 MOOUIBHOCTD, CIIOCOOHOCTh MPUHUMATD CAMOCTOSITEIIbHBIE PEIECHHS,
(dbopMEpOBaHIE Ka4e€CTB MBILIICHUS, HEOOXOANMBIX IS aJanTallli B COBPEMEHHOM MH(OPMALIMOHHOM OOIIECTBE;
pa3BUTHE HHTEpPECA K MATEMAaTHUECKOMY TBOPUYECTBY M MATEMATUYECKUX CIIOCOOHOCTEHA.
TOTOBHOCTb U CLIOCOOHOCTh OOYHAIOIIUXCSI K CAaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMM K OOYYEHHUIO U MO3HAHMIO,
HAYaJIbHbIC HABBIKU aIaNTAllUH B TUHAMUYIHO U3MEHSIOIIEMCST MUPE;
SKOJIOTHYECKasl KyJbTypa: LEHHOCTHOE OTHOLICHHE K NPUPOJHOMY MHpPY, TOTOBHOCTH CJIEIOBAaTh HOPMAaM NPHPOTOOXPAHHOIO, 30POBbE
cOeperaromero MOBENEHUS,
¢opmupoBaHHne CIIOCOOHOCTH K SMOLMOHAIBHOMY BOCIIPHATHIO MAaTEMAaTHIECKUX OOBEKTOB, 3a71a4, PeIeHHH, pacCy K AeHUH.
BOCITUTAHHE POCCUHCKON IPaskIaHCKON MACHTHYHOCTH: MATPUOTH3MA, YBaKeHHs K OTeuecTBy, OCO3HAHUS BKJIaJla OT€YECTBEHHBIX YIEHBIX B Pa3BUTHE
MHUPOBOH HAYKH,
OCO3HAHHBIN BEIOOD U MOCTPOEHHUE NaNbHEHIIel HHANBUIYaIbHON TPAeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKH B MUpe npodeccuii u
po(eCcCHOHANBHBIX MPEANOUTEHHH ¢ Y4ETOM YCTOWYMBBIX TIO3HABATELHBIX HHTEPECOB, a TAKXKEe Ha OCHOBE (DOPMUPOBAHUS YBAKUTEITHHOTO
OTHOWICHHUSI K TPYAY, Pa3BUTHE OIBbITA YYACTHs B COLMATBHO 3HAYUMOM TPY/E;

MeTanpeamMeTHbIe

Peeynamuenvie VVJ{:

YMEHHE CAMOCTOSITENIbHO CTABHUTD LIEJIH, BHIOUPATh U CO371aBaTh AJTOPUTMBI JJISl PELICHUS YUeOHbIX 3a71ad;
IUIAHUPOBATH U OCYIIECTBIATh AESTEIbHOCTD, HAIIPABJICHHYIO HA PEIIeHNe 331a4 NCCIIeOBATEIbCKOTO XapaKTepa,
yYMEHHE KOHTPOJIHUPOBATD MPOLECC U PE3YJIbTAT YIEOHOH U MAaTEMaTHUECKOH AEATEIbHOCTH.

losnasamenvnvie YVJ/[:

NPUMEHSITh UHAYKTHBHBIE U JeTYKTUBHBIE CIIOCOOBI pacCy)KASHHH, BUACTh PA3JIUUHbIC CTPATETHH PELICHHS 3a1a4

UMETh NIEPBOHAYAIBHBIE ITPECTABICHHS 00 HAEAX U O METOJAaX MATEMATUKH KaK YHHBEPCAIbHOM SI3bIKE HAYKU U TEXHHKH, CPEICTBE MOACITHUPOBAHMS
SIBJICHUI U TPOLIECCOB;

BUAETh MAaTEMATHUECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHON CUTYallH B JPYTrUX AUCLUIUINHAX, B OKPY KAIOLIEH JKU3HY,

HAXOIUTh B PAa3JIMYHBIX UCTOYHHUKAX WH(POPMALMIO, HEOOXOAUMYIO JJIsl PELICHUs] MaTeMaTHUECKUX MpoOsieM, MPenCcTaBiIiATh €€ B MOHATHOH GopMe,
NPUHUMATD PELIEHHE B YCJIOBHUIX HETIOJHOH 1 N30BITOYHOH, TOUHOH U BEPOATHOCTHOH MH(pOpMauy,

NOHMMAaThb W HCIOJb30BATh MATEMATHUYECKHE CPEACTBa HArsitHOCTH (rpadukuy, AuarpaMMel, TaOMUIBL, CXeMbl W [1p.) UIS WJLIFOCTPALIHH,
WHTEPIPETALUH, APTYMEHTALUH.



NPUMEHSITh UHAYKTUBHBIE U A€AYKTUBHBIE CIIOCOOBI pacCy KISHHUMN, BUAETh Pa3MYHbIe CTPATErnl PELICHHUS 3a/1a4,

BBIJIEJIATD CYIIECTBEHHOE U HECYIECTBEHHOE B TEKCTE 3a/1a4l, COCTABJIATh KPATKYIO 3aIMCh YCJIOBUS 3a/1a4H;

MOJIEIUPOBATH YCIOBHS TEKCTOBBIX 33/1a4 OCBOCHHBIMH CIOCO0aMu;

OCYILIECTBJIATh CHHTE3 YHCJIOBOTO BBIPAKEHHUS (BOCCTAHOBJIECHHE Ae(OPMHPOBAHHBIX PABEHCTB), YCIOBHS TEKCTOBOW 3a1a4yd (BOCCTAHOBJICHHUE

YCJIOBUS TI0 PUCYHKY, CXE€Me, KPaTKOi 3amicH);

® KOHCTPYHpPOBaTh reOMeTpUYecKHe (UTYpbl M3 3aJaHHBIX 4YacTeil, JOCTpauBaTh 4acThb JO 3aJaHHOW T€OMETPUYECKON (UIypbl, MBICICHHO IEIHTb
reOMEeTPUYECKYIO (PUIypy Ha YacTH,

e nOHUMAaTh HH(OOPMALIMIO, MPECTABICHHYIO B BUJIE TEKCTA, CXEMbI, TAOJHUIIbI, JOMOJHSITH TAONUIbl HEOCTAIOIIMMH JAHHBIMU, HAXOIMTh HYKH VIO
uHpOopMaIHIo B yueOHUKE

®  YCTaHABJIMBATh MPUYMHHO-CJEICTBEHHbBIE CBS3H, CTPOUTD JIOTHYECKOE PAcCyKASHHE, MPOBOIUTb aHAJOTUH U OCBAHBATH HOBbIC MPUEMbBI BBIYUCIICHHI,
CrOCcOOBI pelmeHus 3a1ad,

®  COMOCTABJIATh MH(POPMALIUIO, TPEACTABICHHYIO B Pa3HbIX BUAAX, 0000IIaTh €€, UCMOJIb30BaTh MPH BHIMOJHEHNUH 3aJaHUM, TIEPEBOANTh HHPOPMALIUIO

U3  OJHOTO BHAA B IPYroi, HAXOJUTb HY)KHYIO HHPOPMALHIO B CIIPABOYHHUKAX, SHUMKIONeusx, HTepHeTe.

® 3a1aBaTh BOIPOCHI C LEJBIO MOJYYCHUS HYKHOH HH()OPMALIIH.
® YYUTHIBATH MHEHHE MAPTHEPA, APTYMEHTHPOBAHO KPUTUKOBATH OMYLIEHHbIE OIUOKH, 0OOCHOBBIBATH CBOE pEIIEHUE
®  BBITNIOJHSTH CBOKO YaCTh OOS3aHHOCTEH B XOA€ IPYIIOBOH pabOThI, yUUThIBast OOIIMH TUIAH NEHCTBHI U KOHEYHYIO LIEb;

® 33/1aBaTh BOMPOCHI C LEJIbIO TUNIAHUPOBAHUS XOJIa PEIICHHs 3a1a4H, (OPMyTHPOBAHUS TIO3HABATENLHBIX IIeJIel B XOZe MPOEKTHOHN NeATeIbHOCTH.

Kommynuxamuensie YVJI:

- OpraHU30BBIBATH y4eOHOE COTPYAHUYECTBO 1 COBMECTHYIO AEATENBHOCTD C YIUTEIEM U CBEPCTHUKAMU: ONPENENSATh LEJH, PACIpenesTs GyHK I U
POJIHN YHaCTHUKOB,

- B3aMMOJAEHCTBOBATH U HAXOAUTH O0IIHE CrIocOObI padoThl, yMEHHUsI padoTaTh B FPYIIIE; HAXOAUTH 00lIee peLIeHne U pa3pearb KOH(PIUKTh Ha
OCHOBE COTJIACOBAHMSI MO3MLUN 1 YIETa HHTEPECOB, CIYIIAaTh MapTHEPA, GOPMYIHPOBATH, APTYMEHTHPOBATH  OTCTAUBATh CBOE MHEHHE,

- TPOTHO3MPOBATH BO3HUKHOBEHHE KOH(JINKTOB MPU HAIWYHH PA3HBIX TOUYEK 3PEHUS,

- pazpewarb KOH(IMKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3UINI BCEX YIACTHUKOB,

- KOOPOMHHMPOBATH U MPUHUMATH PA3JIMYHbIE MO3UIMH BO B3aMMOACHCTBUM,

- apTyYMEHTHPOBATb CBOIO MO3ULUIO 1 KOOPAMHUPOBATH €€ C MO3ULUSIMH MAPTHEPOB B COTPYAHUYECTBE MPH BHIOOPE OOIIEro permeHnst B COBMECTHON
IEATENIbHOCTH.

Y yuamguxcst Mo2ym ovims cqhopmMuposanvi:

- TEepBOHAYAJIbHBIE MPEICTABJIECHUS O MAaTEMAaTHUECKOW HayKe Kak cepe deIOBEUeCKON AeATENbHOCTH, 00 3Tamax €€ pa3BHTHs, O €€ 3HAUUMOCTH IS
Pa3BUTHUS UBUIIN3ALHY,

- KOMMYHHMKAaTHBHAsl KOMIIETEHTHOCTh B OOIIEHUHN U COTPYIHHUYECTBE CO CBEPCTHUKAMM, CTAPIIUMHU M MIIQAIIUMH OOYHYaIOIINMHUCS B 00Opa30BaTEIbHOM,
yueOHO-UCCeIOBAaTEIbCKON, TBOPUECKOH M JPYTUX BUAAX NESTEIbHOCTH,

- KPUTHYHOCTb MBIIIJICHUS], YMEHHUS PACIIO3HABATD JIOTHYECKH HEKOPPEKTHBIE BHICKA3BIBAHMUS, OTJINYATh TUIIOTE3Y OT (pakTa,;

- KPEeaTHBHOCTb MBILUICHUS], MHILUATHBBI, HAXOAUYNBOCTH, AKTUBHOCTH NPU PEIIEHUH apH(PMETHIECKUX 3a1ad.



IIpeaMeTHBIE pe3ybTATDI
5 kaace

HaumeHnoBanue
pa3aesoB U TeM

JAnaaKkTHYeCcKHe eAHHULBI 00Pa30BaTEILHOIO MpoLecca

5 kaace

JIuuuu

CTposT OTPE30K, HA3BIBAKOT €TO IIEMCHTHI;

MamepstioT 1iuHy 0TPe3Ka, BRIPAKAKOT AJTHHY B PA3IHYHBIX CIUHUIAX;,

CTposT npsMyro, Iy,

HazpiBaroT TOUKH, PSMBIC, TYUH;

CTposT OKPYKHOCTh, TPAMOTHO ONICPHUPYIOT MOHIATHIAMH IYyTa, PAAUYC, JUAMETP, X0pa.

HarypaabHble yncaa

YUuTarOT ¥ 3aUChIBAIOT MHOTO3HAYHBIE YUCIA,

HasbiBaroT npeauecTsyrolee U NOCAeAyoIee YUCIIO;

CpaBHHUBAIOT YKCIIA TIO Pa3psaaM;

3anmuChIBAIOT PE3YJIBTAT CPABHEHUSI C TIOMOIIBIO <>, <»;

BrIMOIHAIOT OKPYTr€HUE HATYPaJbHBIX YUCEN,

YMeroT pemats KOMOMHATOPHBIE 3a/1a91 METOIOM Tiepedopa BApUAHTOB, a TAKXKE C MPUMEHEHHEM OCHOBHBIX
MPaBUJI KOMOMHATOPHUKH — TIPABHIIA CJIOKEHUS 1 YMHOYKCHHSI. .

JeiictBus ¢
HATYPAJIbHBIMH YHCJIAMH

CxnaapiBaOT, BBIYUTAIOT, YMHOXKAIOT, JIEJIAT HATypaibHble YUCA,

IIporuno3upyroT pe3ynbTaT BEIYUCICHUMN.

Petaror 3amaum ¢ ycjaoBHEM B KOCBEHHOH (opme.

Hcnonb3yoT pa3Hble IpUeMbl IIPOBEPKH MPABIIIBHOCTH OTBETA; PELIAIOT 33a4i apu(PMETHIECKHM CIIOCOOOM.
Haxoasat u BRIOMpAIOT MOPAIOK NEHCTBUMN;, MOIIAroBO KOHTPOJUPYIOT MPABHIBHOCTD BBIYUCICHHIA,
MOJIEIUPYIOT CUTYALINH, HIUTFOCTPUPYIOIINE apupMeTHIeCKOe TeHCTBUE U XO/ €r0 BBITIOJIHEHUS.

Hcnoab3zoBanue cBOHCTB
AelcTBHIl NpH

UNTAIOT ¥ 3aMMCHIBAIOT ¢ IIOMOIIBIO OVKB CBOHCTBA CIIOMKCHUS W BHIUHTAHUS,
BBIUHCIIIOT YHCI0BOC 3HAUCHUE OVKBCHHOTO BHIPAMKCHUSI,

BBIYUCJICHHUAX YHDOH.IaIOT YUCJIIOBBIC U 6YKB€HHLI€ BBIPAKCHUA C HCIIOJTb30BAHHCM CBOI\/'ICTB ,Z[CI\/'ICTBI/II\/'I;
Pemaror 3amaum Ha 9ACTH U METOAOM YPaBHUBAHIL,
Pemaror ypaBHeHUs.

MHOroyroibHUKH IToka3pIBatOT 3JIEMEHTHI MHOTOYTOJIBHUKA, AUATOHAJIb,

BunsaT reomerpuueckyro GUrypy He Kak €JUHOE LEeJI0e, a KaK OOBEKT, COCTOSIIHNNA U3 ONpeaeIeHHbIX
3JIEMEHTOB; BUAETh (QUTYPHI, 0Opa3yroIuecs npu ee pasOueHnm;

3HAIOT MOHATHE KTIEPUMETPY;

YMET HaXOAUTh IEPUMETP MHOTOYTOJIbHUKA.




JeauMocThb Yucen

Haxoaute uncna, KpaTHbIE JTaHHOMY,

Onpenensrts, ABIAETCA JIU OAHO YUCIIO AENUTENEeM APYroro;

VYKa3bIBaTh JEIUTENN JAHHOTO YUCJIa METOAOM,

3HAIOT MOHATHE: IPOCTOE YHUCIIO, COCTABHOE YUCIIO,

Ywmetot Haxoaute HOK 1 HO/J;

NmeroT npencrasienne o Merone nepedopa IparocheHa, CMBICHT TEPMHHA ITPH3HAK IEIUMOCTH», IPU3HAKU
nenumocty Ha 2,3, S u 10;

YMEIT NpUMEHSATh MPU3HAKU A€IUMOCTH Ha 2,3, 5 1 10 B pelieHnn npuMepos U 3a4ad.

7 TpeyroabHuku u 3HAIOT ONpeneNeHne YeThIPEXYTOIbHNUKA (€r0 BEPIINHBI, CTOPOHBI, YIJIbI), MHOTOYT'OJIbHHUK;
4eTbIPeXyroJbHUKH CTposAIT MHOTOYTOJIbHUKU.
3HAIOT OMpeneNneHus TPEYroJbHUKA, PSMOYTOJIbHAKA, KBaIpaTa, CBONCTBA, BUABI TPEYTOJILHUKOB, TOHSTHE
paBHBIX GUTYP, POPMYJIBI IIIOLWAAN IPSIMOYTOJIbHIKA M KBaPaTa, SAMHHLIBI H3MEPEHHs TUIOMIaeH.
OnpenensiroT BUI TPEYTOJbHUKA, CPABHUBAIOT (PUIYpBI, HAXOAAT ITUIOIIAN MPSMOYTOJIbHIKA U KBagpaTa, a
TAKXKe HAXOIST IJIOMAAH (PUTYP, COCTABJIEHHBIX U3 NPSMOYTOJIBHUKOB.
8 Apobu I'paMOTHO HCTIONB3YIOT MOHSITHE KIPOOBY;
OtmeuaroT qpoOHbIe YHCa Ha KOOPIUHATHOM JIy4e,
UccnenyroT curyaunu, TpeOyromue CpaBHEHUS YUCENT, UX YIOPSIOUYEHHUS, CPABHUBAIOT Pa3HbIE CITIOCOOBI
BBIUHCJICHUS,
VYKa3bIBatOT NMPaBHJIbHBIE U HEMPABUJIbHBIE APOOH; BRIACISIOT Y0 YaCTh M3 HETIPABUIIBHOHN IpooH;
COKpaIIamT Apodu;
3anuceiBaTh ApoOk B BHJIE YACTHOTO U YACTHOE B BHJIE APOOH.
9 HeiicTBus ¢ ApodsaMHU BeInonHsr0T neiicTBUs ¢ OOBIKHOBEHHBIMH IPOOSIMUY;
Hcnonp3yroT pasHble MPUEMbl IIPOBEPKH MPABHIIBHOCTH OTBETA,
OOHapyXKMUBAIOT U YCTPAHSIIOT OMIMOKH JIOTHYECKOTO (B XO/I€ PeLIeHuUs) U apu(PMETHUECKOTO (B BBIYUCICHUH)
XapaKTepa; CaMOCTOSITEIbHO BBIOUPAIOT CIIOCOO pelIeHwsl 3a1aHuUH;
[IpencTaBasiOT YUCIO B BUAE CYMMBI €r0 1o 1 APpOOHOH JacTH,
Hcnonp3yroT MaTeMaTHUECKYI0 TEPMHHOJIOTHIO TIPH 3aITUCH U BBITIOJTHEHUHN IEHCTBHSL
10 MHororpaHHUKH 3HAIOT MOHSTHS TEOMETPUYECKOTO Tesla, MHOTOTPaHHMKA, €ro rpaHeil BepuinH, pédep, oObEMa, emUHUI

u3MepeHus: 0o0béMa, mNUpaMuIbl, &é¢ OCHOBaHUS, OOKOBBIX TpaHeHd, pa3BépTku, GopMysbl 00BEMA
napajienennena u Kkyoa.

PACIIO3HAIOT FEOMETPUIECKHE Tella, BBIIEISIOT U3 HUX MHOTOTPAHHUKY TapaljIeNienuie, KyO, mipaMuay,
AENaf0T Pa3BEPTKH MHOTOTPAHHUKOB, PELIAIOT 3aJa4l Ha BbIUHCIIEHHE 00BEMOB Mapajuiesienunena, Kyoa.

11

Tadauubl U AUATPAMMBI

[IpencrasnsatoT nHGOpPMALUIO B BUAE TaONIUI M JUArPaMM; CUUTBIBAIOT HH(POPMAIIUIO C IPEACTABICHHBIX
quarpaMm.




6 KJaacc

PanuvoHaJbHBIE YHCJIA
YueHUK HaVUuTCS:

* IOHUMAaTbh OCOOCHHOCTH JAECATUYHOMN CUCTEMbI CUUCIICHNS,
*  ONEepPUPOBATH MOHATHUSMM, CBSI3AHHBIMU C AEJIUMOCTBIO HATYPAJIBHBIX YHCEI,
*  BBIPQXKaTh YHCIA B 5KBUBAJICHTHBIX (hOpMax, BIOMpasi HanboJiee MOaXOIAIIYI0 B 3aBUCHIMOCTH OT KOHKPETHON CHTYallnHY,
* CPaBHUBATb U YIOPSINOYUBATH PALIUOHAJIBHBIE YHCIIA,
*  BBINOJIHATD BBIYHUCIEHU C PALMOHAIBHBIMU YUCJIAMH, COYETasi YCTHBIE U MUCbMEHHbIE TPUEMBI BEIYUCICHUN, IPUMEHEHUE KAJIBKYJIATOPA,
*  HCIOJb30BAaTh MNOHATUSA U YMEHUs], CBA3aHHBIE C MIPONOPLUOHANBHOCTBIO BEIMYHH, TPOLICHTAMHU, B XOJ€ PELICHUSI MAaTEMaTUYECKUX 3a1a4 U
33724 U3 CMEXHBIX ITPEIMETOB, BBIIOIHATH HECIOXKHBIE MPAKTUYECKUE PACYETHL.
Y4eHuK noJy4yuT BO3MOKHOCTD!

*  TIO3HAKOMHTHCS C IO3UITHOHHBIMHA CUCTEMAMH CUUCIICHUS C OCHOBAHUSIMHU, OTJIMYHBIMHU OT 10;
*  yrayOuTh U Pa3BUTH MPEICTABICHHS O HATYPAJIBHBIX YUCIaX U CBOMCTBAX JETHUMOCTH,
*  HAYYHUTHCS UCTIOJB30BATH MPUEMBI, PALIMOHAIU3UPYIOUINE BIYUCICHHS, TPHOOPECTH MPUBBIUKY KOHTPOJIHPOBATH BBIYUCICHUS, BBIOUpAs
MOAXOISAIINH TSI CHTYalluU CIOCOo0.
JelicTBUTEIbHBbIE YHCIA
Yuenuk nayuumes:
*  HCHOJIb30BATh HAYAJbHBIE MPEACTABIICHUS O MHOYKECTBE AEHCTBUTEIbHBIX YNCEN YUCeHUK NOAYVYUN 8O3MONCHOCHTb.

*  Pa3BUTH NPEACTABJICHUE O YUCJIE U YUCIOBBIX CUCTEMAX OT HATYPaJIbHBIX N0 AEHCTBUTENBHBIX YUCEN, O POJIU BBIYUCIEHUIN B 4EJIOBEYECKON
MIPAaKTHUKE,
*  Pa3BUTH U YIIIyOUTh 3HAHUSA O JECATUYHOH 3aIMUCH IEHCTBUTENBHBIX YUCEN (MEPHOANYECKHE U HETIEPUOANIEeCKHe ApoOH).

HN3mepenus, npuOIHKeHUS], OLIEHKH
VYueHUuK HAVUUTCS:

* HCIOJIb30BATh B XOA€ PCIICHHUA 3a4a4 SJICMEHTAPHBIC NPEACTABJICHUA, CBA3aHHBIC C HpI/I6J'II/DKéHHbIMI/I 3HAQYCHUAMMHN BCJINYMH.
Yuenux nonyyum 603M04CHOCHb !

*  MOHSTb, YTO YUCIIOBBIE TAHHBIE, KOTOPbIE UCTIOIB3YIOTCS I XapaKTEPUCTHKH OOBEKTOB OKPYKAFOIIEro MUPA, SIBIISTIOTCS MPEHUMYIIECTBEHHO
NPUONHMKEHHBIMH, YTO MO 3aMMUCH MPUONMKEHHBIX 3HAUEHUH, COepKamuxcsi B ”HQOPMALTMOHHBIX HCTOYHHUKAX, MOJKHO CYIAHTh O MOTPELIHOCTH
npUOTHKEHNS,

*  MOHATH, YTO MOTPEUIHOCTh PE3YJIbTATA BBIYUCICHUH TOJDKHA OBITH COM3MEPHMA C TIOTPELTHOCTBIO UCXOIHBIX JAHHBIX. JJIEMEHThI aJredpbl

ByKBeHHDbIE BHIPAKEHUS




YueHUK HAVUUTCS:

UCTIOJIB30BaTh OYKBBI AJIs1 0003HAYEHUST YHCEI, IS 3AMTUCH CBOMCTB apu(METHUECKIX IEHCTBHIA,

HAXOJIUTh YUCJIOBOE 3HAU€HHE OYKBEHHOTO BBIPAXKECHUS,

pelare NpOCTeNINe THHEHbIE YPABHEHNS],

CTPOUTH TOUYKY B AEKAPTOBOM CHUCTEME KOOPAMHAT IO €€ KOOPAUHATAM, OIPeNessiTh KOOPAUHATHI TOUYKH HA IMJIOCKOCTH.

Yyenux ROYYUnl 603MOMNCHOCIb.

BBITOJIHATH MHOTOIIATOBbIE TIPE0OPa30BaHMsI BEIPAKEHUH, MPUMEHSIS ITUPOKUN HA0Op criocoO0B 1 MPUEMOB,

OnucarenbHas cratucTuka. BepositHocTb. KomOuHaTopuka. MHoxkecTBa
Y4eHuk HayuuTCs:

NPpEACTABJIATL JaAHHBIC B BUAEC Ta6.]'II/ILI, AUarpamMmm,
peuaTob KOM6I/IHaTOprIe 3agauun nepe6op0M BAPHUAHTOB. Yyenux ROYYun 603MOMNCHOCIS.

nproOpecTy NepBOHAYAIBHBIN OIBIT OpraHU3aluy cOOpa JaHHBIX MPH MPOBEACHUH ONPOCca OOIMECTBEHHOIO MHEHHS, OCYIIIECTBISITh UX aHAJIU3,
NPEACTABISITh PE3YJIbTAThI OMPOCA B BHIE TAOIULBI, THArPAMMBI,

npuoOPECTH OMBIT MPOBEACHHS CITyYaiiHBIX HKCIIEPUMEHTOB,;

HAYYUTHCS] HEKOTOPBIM CHENHAIBbHBIM MPUEMAM PeLIeHHsI KOMOMHATOPHBIX 3a/1a4.

Harasinnas reomerpust

YueHUK HaAVUUTCS:

pacrio3HaBaTh HA YEPTEKAX, PUCYHKAX, MOACISIX M B OKPY’KAIOILIEM MUpPE IUIOCKHE U IPOCTPAHCTBEHHBIE T€OMETPUIECKUE (PUTYPHI;
pacrio3HaBaTh Pa3BEPTKU KyOa, MPsIMOYTOJIBHOTO MapauIeIeNuIea, TPaBUIbHON MUPaMUIbL, IWINHAPA U KOHYCA;

CTPOUTD Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapajuieNenunena,

OTIPENENATh MO JMHEHHBIM pasMepaM pa3BEPTKH (PUTyphI TMHEHHbIE pa3Meprl caMoi GUrypsl 1 HAOOOPOT;

BBIUUCIIATH OOBEM MPSMOYTOJILHOTO NapaljieNIeHIeaa.

Yuenux nonyyum 603M0CHOCHb !

HAYYUTHCS] BBIYUCIATE OOBEMBI POCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYP, COCTABJIEHHBIX U3 MPSIMOYTOJIBHBIX MapaJUICIeITUIIEAOB,;
yrayOUTb U Pa3BUTh MPENCTABJICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKHUX (PHUrypax;

7 xjacc
I[IpeameTHbIe pe3yJbTaThI 0 ajaredpe

HaumeHoBaHue JAuaakTHyecKne eIHHUIBI 00Pa30BaTEIbHOIO NMpouecca

pa3aesioB H TeM

YUYE€HHK HAYUYHUTCH | YYE€HHUK MOJMYIUT BO3ZMOKHOCTH HAYUUTLCH




7 KJ1ace

JApodu 1 npoueHTbI

- CpaBHUBATH ApoOH;

- BBIMOJTHATD BBIYHUCIICHUS ¢ PAIIHOHATBHBIMH YHCTAMH;
-BBIUUCISITh BBIPAKEHUS C HATYPAJIbHBIMU MOKA3ATENISIMH,
- pemiaTh 3a/1a4M Ha MPOLICHTHI,

- HAXOJIUTh CpeaHee apupMeTHIeCKOe, MOy U pa3Max
YHUCJIOBOTO Psfa.

- IPUMCHATDH NNOJYUYCHHBIC 3HAHUA MPU PCIICHUHN 3a1a1;
- IPUMEHATE HPABHIIO IEPEKPECTHOTO CPABHEHHS OOBIKHOBECHHBIX
JIpodei

IIpsimas n
oOpaTtHasi
NPONOPLHOHATBHOC
Th

- OCYLIECTBJISITh IEPEBOJ 331a4 Ha sI3bIK PopMyIT;

- BBIPA)KaTh MEPEMEHHbIE U3 POPMYIT;

- 3HATh MPSMO MPOTOPIIHOHABHBIE BBIPAXKEHHs, 00OpaTHO
POTOPLHOHAIILHBIE,

- 3HaTh popMyJTy 0OpPaTHOM MPONMOPIUOHATEHOCTH,

- pemiaTh 3a7a4u C MOMOIIBIO MPOTIOPIIHIA;

- IPUMCHATDH NNOJYUYCHHBIC 3HAHUA MPU PCIICHUHN 3a1a1;
= BBIIIOJIHATH YHUCJIOBBIC ITIOACTAHOBKU B (I)OpMy.]'ILI

Beeaenue B anredpy

YpaBHeHus

- PacnoO3HABATh YNCJIOBBIE BBIPAXKEHUS U BBIPAXKEHUS C
NEPEMEHHBIMY, JINHEIHbIE YPABHEHMUSI.

- IPUBOJUTDH IPUMEPBI BBIPAXKEHUN C IEPEMEHHBIMH, JTUHEHHBIX
YPaBHEHHUH.

- COCTaBJIATh BBIPAXKEHUE C [EPEMEHHBIMHU 10 YCIOBUIO 3a0a4H.

BBITIOJIHATH MPe0Opa30BaHMs BEIPAKEHHU: TPUBOIUTD

nofo0HbIE claraeMble, PACKPbIBATH CKOOKH.

HaXOJUThb 3HAYECHHE BBIPAXKEHUS C IEPEMEHHBIMU MPH

33JaHHBIX 3HAYECHUSIX TEPEMEHHBIX.

KJIacCU(UIIPOBATD aNreOpandeckne BbIPAKEHHsI, OTIUCHIBATD

L[€JIbI€ BBIPAXKEHUS

- (hopMyIUPOBATH MOHATHE IMHCHHOTO YPABHCHUS.

-pelaTh THHEHHOE YPaBHECHHE B 00IIEM BHJC.

- HHTEPIPETUPOBATh YPABHEHNE KaK MATEMAaTHIECKYIO MOJETD
peanbHOM CUTYaLUH.

- OIMUCBHIBATDh CXCMY PCHICHU A TEKCTOBOU 3agavu, ITPpUMCHATDH eé AJIsL
pemeHus 3a1a4

Koopaunatel n
rpaguxku

OTM€YaTb MHOKE€CTBO TOYEK Ha KOOPAUHATHOMN MPSMOM;
OTMeUaTbh TOYKH Ha KOOPAUHATHON MJIOCKOCTH;

- 3HaTh, UTO TaKO€ IpadpuKy,

n3o0paxkarh rpad UKy,

- HAXOJUTb PACCTOSHUE MEXKAY TOUKAMH KOOPAUHATHOM MPSIMOU;
- OPUMEHSTh NOMYUEHHBIC 3HAHUS IPH PELICHUU 3a]a4

CaolicTBA cTEeNIeHH
¢ HATYPAJIbHBIM

HaxXOAUTh NPOU3BEACHUE U YaCTHOEC CTeHeHefI;
peuaTtb KOM6I/IHaTOprIe 3a1a4u,

- UCMOJIB30BATH MPABUJIO NCPCCTAHOBKHU IMMPU PCIICHUU 3a4aY,
- IPUMCHATH NMOJIYUYCHHBIC 3HAHUA TPU PCIICHUHN 3ada4

MOKAa3aTejiemM - YIPOLIATh NPOU3BEACHUS U YACTHOE CTEICHEN.
MHorouJieHbl - 3HAThb OMPEACTICHUS OMTHOYJICHOB U MHOT'OYJICHOB, - HCTIONb30BaTh (hOpPMyJIbl KBaApaTa CyMMbl M KBaJpaTa PasHOCTH
- BBINIOJHATH ASUCTBUS ¢ OJHOYJICHAMH U MHOTOUYJICHAMH. TIPY BBINOIHCHHUH 33IaHUH;
- pelaTh 3aJa4M C HOMOIIBIO YPABHEHUN
Paznoskenue - BBIHOCHTb OOIIMIT MHOKUTEIb 32 CKOOKH, - pemaTh YPaBHEHHUS C IOMOIIBIO PA3I0KEHUS HA MHOKATEIN
MHOI04JICHOB HA - HCTIOJIB30BATh CIIOCOO TPYIITHUPOBKH,
MHOKHUTEIH - HCTIOJTB30BaTh (POPMYITy pa3HOCTH KBAIPATOB, (POPMYJIBI

Pa3HOCTH U CyMMBI KyOOB;
- pacKJIaABIBATh HA MHOXKHUTEIH C IPUMEHEHHUEM HECKOJIbKUX




croco00B.

Yacroran BBIYHCIISITE OTHOCUTEIIBHYIO YaCTOTY CIYHYaiHOTO COOBITHSI. - IPUMEHATE NPABIIIA BHIYHACICHHS BEPOATHOCTEH CITy4aiHBIX
BEpPOSITHOCTH COOBITHIA TIPY BBIMOTHCHUH 3a1aHUH
IIpeameTHbIe pe3yabTAaThHI IO TeOMETPUU
Ne HaumeHoBaHue JAuaakTHyecKne eIHHUIBI 00Pa30BaTEIbHOIO NMpouecca
Pa3NeJIoB 1 TEM Yyamuecss HAy4ATCS
7 kjaacc
HavyanbHbie - HCTIIOJIB30BATD SA3BIK TEOMETPUHN 1 OTUCAHUA NPEIMETOB OKPYKAOIIEro MUPA,
reoMeTpu4ecKue - pacmo3HaBaTh U H300paKaTh HA YEPTEKAX U PUCYHKAX FEOMETPUIeCKHe (GPUTyphl U UX OTHOIICHUS,
CBeJeHU - UCIOJIb30BaTh CBOMCTBA MU3MEPEHMs IJIUH U YIJIOB MPHU PELICHHUM 337a4 Ha HAXOXXACHUE JJIMHBI OTPE3Ka U rpagyCHON Mephl
yria,
- pelaTh 3a/1a4u Ha BBIYUCIICHUE TPATYCHBIX MEP YIJIOB ¢ HEOOXOIUMBIMH TEOPETHISCKIUME 0OOCHOBAH USIMH, OTIHPAIOIITIMHUCS Ha
W3y4eHUEe CBOHCTBA (PUTYP U UX 3JIEMEHTOB.
TpeyrojibsHuKH - OOBsacHATE Kakas GUrypa Ha3BIBACTCS TPEYTOIBHUKOM, BHIB TPEYTOIBHHKOB,
- (hopMynHpOBaTh U AOKA3EIBATE TCOPEMEI O MPU3HAKAX PABCHCTBA TPEYTOIBHHKOB;,
- OOBSICHATD, YTO HA3BIBACTCS MICPIICHIUKYIAPOM, IPOBEACHHBIM H3 JAHHOW TOUYKH K JAHHOU IPSIMOK;
- (hopMynHpOBaTh U JOKA3BIBATE TCOPEMY O MEPIICHIUKYISAPE K MPSIMOI;
-peliaTh 3aaa4u, CBA3aHHBIC C IPU3HAKAMHA PABCHCTBA TPCYT'OJIbHUKOB U CBOMCTBAMU paBHO6€,Z[pCHHOI‘O TPCYTOJIbHUKA,
- (hopMynHpOBaTh ONPEACICHUE OKPYKHOCTH;
- pelaTh NPOCTSHIIHNE 331249 HA IOCTPOCHHUE.
IMapannensHbIe - ®opMyaHpPOBATH OMPCACICHUC MAPATICTBHBIX TMPIMBIX;
npsMbIe - OOBACHATH € IOMOIIBIO PUCYHKA, KAKUE YIIIb, 0OPa30BAHHEIC MPH NMEPECCUCHUH ABYX MPSAMBIX CCKVINCH, HA3bIBAIOTCS HAKPECT JICHKALIIMH,
KaKUC OAHOCTOPOHHUMHU U KaKUC COOTBCTCTBCHHBIMU,
- (I)OpMYJ'II/IpOBaTb U JOKAa3bIBATh TCOPCMBI, BBIPAXKAIOIMNC MPU3HAKHA NaPAUICIbHOCTHU ABYX MPAMBIX
- O6’I>$ICH$ITL, UTO TAKOC aKCUOMBI I'COMCTPUN,
- (hopMynHpoOBaTh AKCHOMY MAPATICTIBHBIX MPSIMBIX U BHIBOJUTD CICACTBHS H3 HEE,
- (hopMynHpOBaTh U JOKA3BIBATE TCOPEMEI O CBOUCTBAX MAPAIUICIBHEIX MPAMBIX, 0OPATHEIC TEOPEMaM O MPU3HAKAX NaPaALICIBHOCTH.
CootHowmenus - (opMyIHpPOBATh U NOKA3BIBATH TEOPEMY O CYMME YIJIOB TPEYTOIBHHUKA H €€ CIICACTBUE,
MeKAY CTOPOHAMH H | - MPOBOJUTD KIACCH(PHUKALNIO TPEYTOIBHUKOB MO YIIaM;
yrijaMu - (hopMynHpOBaTh U JOKA3BIBATE TCOPEMY O COOTHOLICHHIX MEKIY CTOPOHAMH H YIJIAMH TPEYrOJAbHUKA (MIPSIMOE U 0OPATHOC YTBEPIKIACHHS)
TPeyroJbHHKA U CIICACTBHSA U3 HEE, TCOPEMY O HEPABCHCTBE TPEYTOIBHUKA;
- (hopMynHpOBaTh U JOKA3BIBATE TCOPEMEI O CBOUCTBAX HPSMOYTOJIBHBIX TPEYTOIBHHKOB;
- (hopMyIMPOBATE OMPEACICHUS PACCTOSIHUSL OT TOYKHU A0 HPSIMOM, PACCTOSIHHS MEKIY MAPAICIbHBIMH MPSIMbBIMH,
- pemiaTth 3a4avy Ha BBIMUCIICHUC, JOKA3ATCIBCTBO U MOCTPOCHUC, CBA3AHHBIC € COOTHOMICHUAMU MCXKAY CTOPOHAMU U yTIaMU TPCYTrOJIbHUKA
H PACCTOSHUEM MEXKAY MapalICIbHBIMU IIPAMBIMH.




IIpocreiimmue

¢urypni
MJIAHUMETPHH

- Pacno3naBaTh Ha YepTekax reoMeTpuyecKie GUrypsr,

- BBIIEJATH KOHPHUTYpaLUIO, HEOOXOAMMYIO sl IIOMCKA PEIIEeHUs 3a/1a4H, UCTIONb3Ysl ONPENeNIeHuUs], MPU3HAKH U CBOWCTBA
BBIZIEJIIEMbIX (PUTYp MM UX OTHOIICHUH,

- POBOJIUTH MCCIIEOBAHNS HECJIOXKHBIX CUTYalni( CpaBHEHHE YIJIOB METOIOM HAJIOKEHHSI U C TIOMOIIBIO H3MEPEHU ),
NPEACTABISTh PE3YJIbTAThl CBOETO MUHH-HUCCIIEOBAHMS, BEIONPATh HEOOX0AMMOe 000OPYIOBaHIE, OBJIAACBATh U3MEPUTEIbHBIMU
HAaBbIKAMU,

- OIIpeneNIsiTh reoMeprudeckoe MecTo Touek. OKpYy>KHOCTb, Kak I'MT TOUEK MIOCKOCTH.

buccektpuca u nepneHauKyIsAp K OTPE3Ky, KaK F€OMETPUIECKOE MECTO TOYEK MIIOCKOCTH,

- IPOBOJIUTH U3MEPHUTENbHBIE paOOTH HA MECTHOCTH,

- pemaTh MPaKTHYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOKACHNEM MeOMETPUIECKUX BEITMUNH (MCIIOJb3Ys P HEOOXOIMMOCTH
CIPAaBOYHUKHU M TEXHUYECKUE CPENICTBA).

Yyenux ROIYYUn! 603MOHCHOCHIb HAYYUMBCA.

OBJIAACTb METOAAMU PEIICHUA 3aa1 Ha BBIMUCIICHUA U JOKA3ATCIbCTBA. METOAOM OT MPOTHUBHOTO,
OBJIAACTD TpaI[PILII/IOHHOfI CXeMOM peuieHusd 3adad Ha MNOCTPOCHHUA C TMOMOIIBKO LUPKYJSA U JIMHEVKHU: aHalnu3, TMOCTPOCHUEC, NOKA3aTCJIIbCTBO U

HUCCJICOOBAHUC,

npUOOPETET OMBIT UCCIETOBAHUS CBONHCTB INIAHUMETPUIECKUX (PUTYP C TIOMOIIBIO KOMITBIOTEPHBIX MPOTPaAMM.

8 kiace

IIpenmeTHble pe3yabTaThl N0 ajarebpe

Ne HaumeHoBaHue JAuaakTHyecKne eIHHUIBI 00Pa30BaTEIbHOIO NMpouecca
Pa3neI0B H TEM Yyamuecs: HAy4aTcs
8 kuacce
1 Adreépanyeckue -DopMyTUPOBATE OCHOBHOS CBOMCTBO aAreOpantiecKoi apodu U MPUMEHSTh €ro A1 mpeoOpa3oBaHus Jpo0ek.
apoou -BeinonHaTe neiictBrs ¢ anreOpanvaecKUMH APOOSIMH.
-[IpencraBasaTe nenoe BEIPaKEHNE B BUAC MHOTOUWICHA, JPOOHOE — B BUAC OTHOLICHHS MHOTOWICHOB, TOKA3bIBATh TOXKACCTBA.
-dopMynupoBaTh ONPEICICHUE CTCIICHU € LICIBIM MOKA3aTENIEM.
-dopMynupoBaTh, 3aITUCHIBATD B CHMBOIMYECKOH (OpME U HILTIOCTPHPOBATH IPHMEPAMHU CBOHCTBA CTEIICHH C LETBIM MOKA3aTEIEM;
MPUMCHSTh CBOHCTBA CTCIICHH AJIs MPEOOPa30BaHHsl BRIPAKCHUHA U BHIUUCICHHH.
2 KsaapaTubie - JokazpiBaTh CBOHCTBA apU(METHUCCKUX KBAAPATHBIX KOPHEH; MPUMEHATh UX K IPEoOPa30BAHUIO BBIPAKCHUH.
KOpHH -Beruncnate 3HaUCHUS BEIPAKCHHN, COACPIKAIMX KBAAPATHEIC KOPHU; BRIPAXKATh NEPEMEHHBIC U3 TCOMETPUUCCKUX U PHUIHUCCKUX
dbopmyi.
-MccnenoBath ypaBHEHHE X =a; HAXOJHTh TOUHBIC M IPHOIIDKEHHbIE KOPHH MPH 2> 0.
3 Keagparubie - ®opMyaHpPOBATH OMPCICICHUC KBAIPATHOTO VPABHCHHUS,




YpaBHeHHUSA

- ®opmymuposatek HopMyITy KOPHEH KBAIAPATHOTO YPABHCHUS;

- 3anucrIBaTh KBAIPATHOE YPABHCHHE,

- [IpeoOpazoBriBaTh HEMPHUBEACHHOE KBAAPATHOS YPABHCHUC B MPHUBEACHHOC,
- CBOOOIHO BIIAJACTh TCPMUHOIOTUCH,

-Pemate kxBagpatHeie ypaBaenus o ¢popmyne 1 u 2;

- PemmaTte ypaBHEHHS BEICIINX CTEIICHEH

- 3anycHBaTh U COCTABIATh YPABHECHHUE MO YCIOBHIO 330a4H;

-CoOTHOCHTD HalACHHBIC KOPHH C YCIOBHUEM 3aJaYH.

Cucrembl
YpaBHEHHI

- [IpeoOpazoBaTh U3 TMHEHHOTO YPABHEHHS OJHY IEPEMCHHYIO HUepe3 APYIryIo;

-HaxoauTs mapser uncen, sBISIOMIMECS PEIICHUEM YPABHCHHUS,

-Ctpours rpaduk 3a1aHHOTO JTHHCHHOTO YPABHCHHUSI,

- [IpuMeHATh aAropUTM MOCTPOCHUS TIPSIMOIA;

- CxeMaTHYECKHU TIOKA3aTh MOJIOKEHHUE MPSIMOM, 33JaHHON YPABHCHHEM yYKA3aHHOTO BUJA,

-Pemate crcTeMbl crnocoGoM CIOMKEHHS;

-PemaTe cucTeMbl CIOCOOOM MOACTAHOBKH.

- [lorumare 3HAYUMOCTD | MOJC3HOCTH MATEMATHICCKOrO ammapara Mpyu PSHICHUH 33,434 HA YPaBHCHUC,

DyHKUUH

- [lonnmaTte TepMHHBI «PYHKIHS, «APTYMEHTY, «00IacTh ONPEACTCHUS HYHKIHI,

- 3anucrBaTh (PYHKIIMOHATBHBIC COOTHOLICHHUS ¢ HCIONb30BaHHEM CHMBOIHYCCKOTO SI3BIKA:
-BeiBoauTte 1o dopmyinie 3HaUCHHE PYHKIMH, COOTBETCTBYIOLICEC JAHHOMY apryMEHTY;

- CtpouTs rpaduk THHCHHON QYHKIHN;

-OnpenesaTs, BO3PACTAOICH WK YOBIBAIOLICH SBISCTCS JTUHCHHAS (DYHKIIHS,

- [lonnmarte HYHKIHOHATBEHYIO CHMBOITUKY

BepositHOCTBL M
CTATHCTHKA

- IloHumaror Kax ¢ NOMOINBIO PASTUYIHBIX CPCAHUX MTPOBOAUTCA OIMUCAHUC U o6pa60TI<a JAHHbBIX.
- QOpMYIHPYIOT OMPEACICHNUE BEPOSITHOCTH.

-CoCTaB/IsIOT ¥ AHAJIU3UPYIOT TAOIUILY YaCTOT,

-HAXOJAT MEAUAHY PsAd;

-paCIO3HAIOT PABHOBEPOSTHBIC COOBITHS;

-peLIAOT 334249 HA MPSMOC IPUMCHECHHE ONPEACIICHISI.

Hrorosoe
NMOBTOPEeHHE Kypca
MaTeMATHKH 8
KJiacca

IIpeameTHbIe pe3yabTAaThHI IO TeOMETPUU

HaumeHnoBanue
pa3aenoB U TeM

JAuaaKkTHYeCKHe eAHHULBI 00Pa30BaATEILHOIO MPoLecca

Yyamuecsa Hay4arcst

8 kiace




YeTbIpéxyroabHu
KH

- n300pakath U 0003HAYATH, PACMIO3HABATH HA YCPTEKAX BBIMYK/IBIC M HCBBIMTYKJIBIC MHOTOYTOJIBHUKH U MX 3JICMCHTHI, BHCIIHUC YIJIbI
MHOTOYTONTbHHUKA, (POPMYIHPOBATE U OOBSCHATH ONPSACICHUS BBINYKIBIX M HEBBINYKIBIX MHOTOYT'OJbHHUKOB M UX 3JCMCHTOB,
(dopMyITUpOBaTh ONPEIACICHUS MAPAIEIOrpaMMa, TPAaNCLUH, NPSIMOYTONbHOH H PaBHOOCAPCHHOW TPAameLUd H €€ 3ICMCHTOB,
MPSIMOYTOJBHUKA, pomOa, KBajapaTa, u300pakarb M O0O3HAYATH, PACIO3HABATh HA YCPTE:KAX MPSMOYTONBHHUK, pOMO, KBaIpar,
(dhopMyIHPOBATE CBOHCTBA MapaijiejorpaMma; MpU3HaAKK mapaiienaorpamma; GopMyIHpoBaTh CBONCTBA, MPU3HAKK MPSMOYTOIBHOH U
PaBHOOCAPCHHON TpaNCUM, NPSMOYrOJbHUKA, PoMOAa, KBaApaTa, CTPOUTh CHUMMETPHYHBIC TOUYKH, PacMO3HABATH (UrYpPHI,
0012 A0IIHE OCCBOM U IICHTPAIBHON cuMMeTpuei; opmyauposaTs Teopemy Daneca.

Inomaan

- ONHCHIBATh CUTYALMIO, H300PAsKCHHYIO HA PUCYHKE, COOTHOCUTh YEPTEK U TEKCT, WILTIOCTPHPOBATH U OOBACHITH OCHOBHEIC CBOHCTBA
IJIOLIAAN, IOHATHE PABHOBEIHKOCTH U PABHOCOCTABICHHOCTH , WILTFOCTPUPOBATh TEOPEMY 00 OTHOIICHUH ILIOMIAICH TPEYTONbHUKOB,
HUMEIOLUX 10 PABHOMY VIJIy; IPUMEHSATD IIPH PELICHUH 33444 HA BBIUMCICHUS U JOKA3aTC/IbCTBO OCHOBHBIE CBOMCTBA ILIOIIAACH,
TOHATHS PABHOBEITHKOCTH U PABHOCOCTABICHHOCTH, alreOpanteCKUi anmapaT;, BRYHCIATE II0MAAN (HUTYP ¢ HOMOIIBIO
HEMOCPEACTBCHHOTO UCTIOMb30BaHM (POPMYI IIIOMACH MapainenorpaMma U TPEyroabHUKA, TPACHy, poMOa; - HAXOIUTb IIOMANb
MPSMOYTOIBHOTO TPEYTONBHHIKA, HILTIOCTPUpoBaTh TepeMy I ludaropa; HaXoauTh KaTET U THIOTEHY3Y B MPSIMOYTOIEHOM
TPEYroJIbHUKE ¢ MOMOIIBIO TeopeMsl [Indaropa.

Ioxo6unie
TPEYroJbHHKH

-00BSCHATH MOHATHS: OO0, K03 PHLICHTa MO00US, MOJOOHBIX TPEYTOIBHHKOB, IPOMOPLHOHATIBHBIX OTPE3KOB; H300pakaTh U
0003HAYATh, PACIO3HABATE HA YEPTEKAX MOJOOHBIC TPEYTONBHUKU, CPSAHNE JINHUM TPEYTOIbHHUKOB, BBLACIATE B KOH(PHUTYPaLUH,
JAHHOH B YCIOBHH 3a4a4d MOAOOHBIC TPEYTONbHUKU, CPSIHHC INHUH TPEYTONbHUKOB, (POPMYIUPOBATh U HILTIOCTPHPOBATE TCOPEMY
00 OTHOLICHHH ILIOIIAACH MOJOOHBIX TPEYTONBHUKOB; (POpMYTHPOBATE H WILTIOCTPUPOBATH MMPH3HAKU MOAOOHS TPEYTOIbHUKOB;
($hOpMYITHUPOBaTh U HILTIOCTPUPOBATD TCOPEMY O CPEIHEH TMHUU TPEYTOAbHUKA; - (OPMYITHPOBATE M WILTIOCTPHPOBATH MMOHATHE -
pelarp 3a0a4uH ¢ UCIIOMB30BAHUEM 3aMEUATCIbHBIX TOUCK TPEYTOMBHUKA, PEIIaTh 330291 HA HAXOXKICHUC VITIOB B OKPY>KHOCTH,
MPUMCHATh METOJ TEOMETPHUCCKOI'O MECTA TOUCK TS PELICHUS 3aAa4 U AT JOKA3aTEIbCTBA. JOKA3BIBATh TEOPEMBI O CBOHCTBAX
MoJ0OHBIX QUTYP NPONOPLHOHATBHBEIX OTPE3KOB, GOPMYIHPOBATE H WILTIOCTPHPOBATE CBOMCTBO OMCCEKTPUCH YIJIa TPEYTONbHUKA, -
(hOpMYITHUPOBATh U HILTIOCTPUPOBATD TCOPEMY O MPONOPLUOHANBHBIX OTPE3KaX B MPSAMOYTOIBHOM TPEYTONBHUKE; POpMYTHPOBATE U
HJUTIOCTPUPOBATE TEOPEMY O TOUYKE MEPECCUCHHS MEIUAH TPEYTOIbHHKA, OOBICHATh TPUTOHOMETPHUYCCKHIE TEPMHHBI «CHHYCY,
«KOCHHYC», «TAHT'CHC», ONCPHPOBATh HAYATBHBIMU HOHATHAMH TPUTOHOMETPHH, PEIIATE MPSIMOYTOIbHBIE TPEYTOIbHHUKN; TPUMCHSTh
MIPH PELICHHH 33134 Ha BEIYUCIICHHS . MIPU3HAKH HOAOOUS TPEYTOIBHUKOB, TCOPEMY O CPESIHEH THHUM TPEYTONbHHKA, TECOPEM O
MPONOPLIHOHANBHBIX OTPE3KaX B MPSAMOYTOIBHOM TPEYTONBHUKE (IOHATHE CPEIHETO IFEOMETPHUECKOTO JBYX OTPE3KOB, CBOUCTBO
BBICOTHI B MPSIMOYTOIBHOM TPEYTOIBHHKE, IPOBEACHHONW U3 BEPIIUHBI IPSMOrO Vria, CBOUCTBO KATCTOB MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, OMPEACTICHUH TPUTOHOMETPHUCCKHUX (PVHKLHUEH OCTPOro yria B IPsIMOYT'OJTBHOM TPEYT'ONbHHUKE.

Oxpy:kHOCTH

-1300pakaTh 1 0003HAYATH, PACTIO3HABATH HA YCPTEKAX BITUCAHHBIC U OMMUCAHHBIC OKPYKHOCTH, KACATCIbHBIC K OKPYKHOCTH,
LCHTPAIbHBIC ¥ BIIMCAHHBIC YIJIBI, BBLACIATh B KOH(UIYPALIMY BIIUCAHHBIC U OMMUCAHHBIC OKPYKHOCTH, KAaCATCIbHBIC K OKPYKHOCTH,
LCHTPAIbHBIC ¥ BIIUCAHHBIC YIJIBL, (POPMYTHPOBATE U WUTFOCTPUPOBATH OMPEACICHUS BIIUCAHHBIX U OMMUCAHHBIX OKPYKHOCTCH,
KaCaTeIbHOM K OKPYXKHOCTH, LICHTPAIBHBIX U BITHCAHHBIX YIJIOB, (hOPMYJIHPOBATh U HILTFOCTPUPOBATH TCOPEMY O MPU3HAKES U
CBOMCTBE KACATCIbHOM K OKPYKHOCTH, (POPMYIHPOBATE U WILTHOCTPUPOBATH TCOPEMY O BIIMCAHHOM YTIIC, CICACTBUS U3 3TOH
TeOopeMbl; (HOPMYTUPOBATE H WLTFOCTPUPOBATh TCOPEMY O CBOMCTBE OTPE3KOB KacaTeIbHBIX, MPOBEACHHBIX U3 OJHOH TOYKH, O
CBOMCTBE OTPE3KOB MEPECCKAIOLIUXCS XOP; OPMYIHPOBATh U WLTIOCTPUPOBATH, NOKA3BIBATh TCOPEMY O BITUCAHHBIX B TPCYTOJBHUK U
OIMHMCAHHBIX OKOJIO TPEYTOJbHUKA OKPYKHOCTSAX M CACACTBUS U3 HUX; (hOPMYJIMPOBATH U WILTKOCTPHPOBATH TCOPEMY O CBOHCTBAX
BIIMUCAHHBIX B OKPY’KHOCTb U OMHUCAHHBIX OKOJIO OKPYKHOCTH MHOT'OYT'OJIbBHUKAX, -yCTaHABINUBATh B3AUMHOE PACHONOKEHUE TIPAMOI U
OKPY>KHOCTH;, IIPUMEHATh IIPH PELICHUU 3aJa4 Ha BBIUUCIEHUE U JOKA3aTENbCTBO. TEOPEMBI O BIIMCAHHOM VIJIE, CAEACTBUS U3 ITOH
TEOPEMBI, TEOPEMBI O CBOMCTBE KacaTeIbHON K OKPYKHOCTH, O CBOMCTBE OTPE3KOB KacaTeIbHBIX, MPOBEACHHBIX U3 OXHON TOUKH, O
CBOMICTBE OTPE3KOB MEPECEKAIOMTUXCS XOPA,




IloBTOpEHHe.
Pemenue 3agau.

- CUCTEMAaTHU3UPOBATDb MOJYUCHHBIC 3HAHUA

9 xiacc

Ne HaumeHoBaHn JAuaakTHyecKne eIHHUIBI 00Pa30BaTEIbHOIO NMpouecca
He pa3faesoB u
TeM YYE€HHUK HAYYHTCHA Y4YE€HHK MOJYYHT BO3MOKHOCTE HAYYHThCS
9 Kaace

1. | HepaBeHcTBa | - NPUBOIUTE MPUMEPH HPPALUMOHAIBHBIX YHCEIT, - UCIIOJIB30BaTh B MUCbMEHHOU
- pacno3HaBaTh PAMOHAJIBHBIE U UPPALIMOHAIbHBIE MaTeMaTHIeCKOH peun 0003HaYeHUs U rpadudeckre
4YHUCJIa, H300paKEHHS YUCIIOBBIX MHOXKECTB, TEOPETHKO-MHOKECTBEHHYIO
- n300pakaTh YMCIIa TOYKAMH KOOPAUHATHOH MPSIMOH;, | CUMBOJIHKY;
- HaXOAMTb ACCATHYHBIC MPUOIMKEHUS PAlIIOHAIBHBIX | - UCTIOJIB30BATh Pa3Hble (POPMBI 3aIHCH MPUOTMKEHHBIX
Y UPPALMOHAIBHBIX YHCET, 3HAYEHUH;
- CPaBHUBATH U YNOPSAAOYUBATD ACHCTBUTEIbHBIC - IeNaTh BBIBOJIBI O TOUHOCTH MPUOIIKEHUS
qucia, 10 3aI1miuCH HpI/I6J'II/I>KéHHOI‘O SHAYUCHHA.
- ONMUCBIBATh MHOKECTBO AEHCTBUTEIIBbHBIX YUCEL.

2. | BekTopbl - (popmyupOBaTE ONpEnENeHHS U HILTFOCTPUPOBATD - MOTUBUPOBATh BBEJICHUE MTOHATUN U AEHUCTBUMN, CB3aHHBIX C BEKTOPAMU,
MOHATHUS BEKTOPA, €r0 JUIMHBI, KOJUIMHEAPHBIX U COOTBETCTBYIOLIUMH MPHUMEPAMH, OTHOCAIITUMHUCS K (PH3HUECKUM
PaBHBIX BEKTOPOB, - IPUMEHATb BEKTOPBI U ACUCTBUSA BEKTOPHBIM BEJIUYMHAM
HaJ HUMU [IPU PELIEHUU F€OMETPUYECKUX 3a1a4

3. | KBagpaTuuHa | - pacro3HaBaTh KBaAPATHIHYIO (QYHKLHIO, - CTpOUTH OoJiee CIOKHBIE rpaduKN Ha OCHOBE IPa(UKOB BCEX M3yUEHHBIX

a1 pyHKuus - MPUBOIUTH MPHUMEPHI KBAIPATUYHBIX 3aBUCHUMOCTEH | (QyHKIMIA;

U3 peaJbHOH JKU3HH, (PU3UKH, T€OMETPHUH; - MIPOBOIUTH PAa3HOOOpPA3HBIE MCCIENOBAHUS, CBSI3AHHBIE C KBAaIPAaTUYHON
- CTPOHUTH U U300paxkaTh CXEMATHUECKH rpaduKu ¢byHkupneit u eé rpaguxom;
KBaJpaTHYHBIX (PyHKIUI, - CTPOUTb peueBble KOHCTPYKLUHU C HCIOJIb30BaHHEM (DYHKIIMOHAIBHOM
- BBISIBJISITH CBOMCTBA KBAAPATHYHBIX (DYHKLUH 1O UX TEPMUHOJIOTUH,
rpadukam; - IPUMEHSTH anmnapaTr HEPaBEHCTB IIPU PELICHUN PAa3IMYHbIX 3a4a4.
- BBINOJIHATH 3HAKOBO-CUMBOJIMYECKHUE AEUCTBUSA C
UCTIOJIb30BaHUEM (PYHKIIMOHAIBHONW CHMBOJIMK,
- pelaTh KBaApaTHbIC HEPABEHCTBA, & TAKXKE
HEPaBEHCTBA, CBOAALINECA K HUM, IIyTEM HECJIOKHBIX
npeoOpa3oBaHMUI;
- pelaTh CUCTEMbI HEPABEHCTB, B KOTOPBIX OJJHO
HEPaBEHCTBO WM 00a SBJISTFOTCSI KBAIPATHBIMU.




Metoa
KOOPAMHAT

- OOBSICHATD U WITIOCTPUPOBATH TIOHATHS
MPSIMOYTOJIBHOM ~ CHUCTEMBI  KOOPAMHAT, KOOPAWHAT
TOUYKHU U KOOPAUHAT BEKTOPA,

- UCHOJB30BaTh TMpPH peIIeHHH 3a1ad  (POPMYJIbI
KOOPAWHAT CEpPeAuHbl OTpe3Ka, JJIUHBl BEKTOpa,
pacCTOsiHUSA MEXAY J[ABYMS TOYKaMH, YPaBHEHHUsS
OKPY>KHOCTHU U MPSIMOM.

- BBIBOAUTH (POPMYJIBI KOOPIWHAT CEPEAMHBI OTPE3Ka, IUIMHBI BEKTOPA,
PacCTOSIHUS MEXKAY ABYMs TOUKaMU, YPABHEHUs OKPY>KHOCTH U NMPSMOM.

YpaBHeHus u
CHCTEMbI
YpaBHEHHI

- pacmo3HaBaTb pPAUMOHAJIBHBIE M HPPALMOHAIBHBIE

BBIPayKEHUS,

- KJIacCH(PULMPOBATh PALIIOHAIBbHBIEC BBIPAJKEHHS,

- HAaxXoQuThb OONAcTb OMpPEAENeHUs] PaLUOHAIBHOTO

BBIPayKEHUS,

- IOKa3bIBaTh TOXKIECTBA,

- pacrio3HaBaTh LEJble U APOOHBIC YPABHEHHUS,

- pemath Lenble U APOOHBIC BBIPAKEHUS, NMPUMEHSS

pasIMYHbIE IPUEMBI,

- pewlatb CHUCTEMBI [BYX YPaBHEHUH C JByMs

NePEMEHHBIMH, UCTIOJB3YS IUPOKUN HAOOp MPUEMOB,;

- pemaTh TeKCTOBBIE 3a/1a41 anredpanyecKum
CIIOCOOOM: MEPEXOIUTh OT CJIOBECHOI (POPMYITUPOBKH
YCIIOBHS 33/1a4 K anredpandeckoil MoJeny myTéM
COCTaBJICHUS] YPABHEHMsI WJIM CUCTEMbI YPAaBHEHMUIA,
pelIaTh COCTAaBJIEHHOE ypaBHEHUE (CHCTEMY
ypaBHEHHIT); UHTEPIPETHUPOBATH PE3YJIbTAT.

- nmaBaThb rpaUUecKyr) HWHTEPNpeTannio (QYHKIMOHANBHBIX CBOWCTB

BBIPAXKEHUI C OJJHOU MEPEMEHHOM.

- CTpOUTH rpaUKN yPABHEHHI C ABYMS MTEPEMEHHBIMH,

- KOHCTPYHUPOBATH SKBUBAJICHTHBIC PCUCBLIC BBICKA3bIBAHUA C UCIIOJIb30BAHUCM
anareOpanvecKoro # reOMETPHICCKOTO S3BIKOB;

- HUCIIOJIBb30BATH (I)YHKLII/IOHaJ'IbHO-I‘pa(bI/I‘IGCKI/Ie OPpCACTABICHUA AJId PCHICHUA U
HCCIIEJOBAHUS YPABHEHUN U CHUCTEM.




CooTHOIIEeH
Ul MEKIY
CTOPOHAMHA
H yrjiamMu
TPeyrojabHH
Ka.
Ckansipaoe
Npou3BeIeH
e BEKTOpPOB

- (hopMyTHPOBATH ¥ UILTFOCTPUPOBATH OTIPEAETEHHUS
CHHyCa, KOCHHYCa, TAHIE€HCA U KOTaHreHca yriioB ot 0
no 180°;

- BBIBOJIUTH OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO
U GOpPMYyJIbI TPUBENCHHS,

- (hopmyTHpOBATH TEOPEMBI CHHYCOB M KOCHHYCOB,
NPUMEHSITh UX MPY PELICHUH TPEYTOJbHUKOB;

- popmyIHPOBATH OTIPEACIIEHUS YIIIa MEKITY
BEKTOPAMH M CKaJSPHOTO MPOU3BENEHHS BEKTOPOB,

- HCIIOJIB30BaTh (YOPMYJTY CKAISIPHOTO MPOU3BEIEHHSI
Yyepe3 KOOPIAUHATHI BEKTOPOB,;

- WCMOJNIB30BaTh CKAISPHOE MPOHU3BEAEHHE BEKTOPOB
PY PELIECHUH 3a1a4

- JIOKa3blBaTb TE€OPEMbl CHHYCOB M KOCHHYCOB, MNPHUMEHATb WX NPHU
peLIeHnn TPEYTOJIbHUKOB, OOBSICHSATD, Kak HCTIOJIb3YIOTCS
TPUTOHOMETPHUYECKHE (HOPMYIIbl B U3MEPUTENBHBIX pab0TaX Ha MECTHOCTH,
- BBIBOAUTH (POPMYITY CKAISIPHOTO MPOU3BENEHUS Yepe3 KOOPANMHATHI
BEKTOPOB;

- opMyTHPOBATH U OOOCHOBBLIBATH YTBEPKIECHUE O CBOMCTBAX

CKQJISIPHOTO MPOU3BEAECHUS,

Apudmernue
cKas 1
reoMeTpuuec
Kast
nporpeccus

- [NPUMCHATH HHACKCHBIC 0603HaLIGHI/I$I, CTPOUTH
pPEYECBLIC BbICKa3bIBaAHUsA C HUCIIOJIBb30BAHUEM
TCPMUHOJIOTHH, CBSI3aHHOM C IOHATHEM
MOCJICIOBATCIIbBHOCTH,

- BBIYMUCJIATH YJIEHBbI MOCIEAOBATENBHOCTEH, 3aJaHHBIX
(dopMyI0#i nN-TO UJIEHA HIIH PEKYPPEHTHON (POPMYIIOH;

- YCTAaHABJIMUBATb 3aKOHOMEPHOCTb B IOCTPOCHUH
MOCJIEIOBATEIbHOCTH,  €CJIM  BBINUCAHBI  IEPBBIC
HECKOJILKO €€ YJIEHOB,

- pacmo3HaBaTh APUPMETUIECKYIO H T€OMETPUUIECKYIO
NPOTPECCUU NPHU Pa3HBIX CIIOCO0ax 3a/1aHus;

- paccMaTpuBaTh MNPUMEPBl U3 PEANbHOM >KU3HM, WJLIIOCTPUPYIOLINE

U3MEHEHHsT B  apU(PMETHYECKOH TPOrpecCHH, B T'€OMETPUYECKOM

IIPOrpeCCuH,

- n300pakaTh COOTBETCTBYIOINE 3aBUCHMOCTH Ipadpuyeck;

- pemaTth 3aaa4u Ha CJIOXKHBIC ITPOUCHTHI, B TOM YUCIIC 3a1a4U U3 peaanofI
MPAKTHKH (C UCTIOIb30BAHUEM KAJIbKYISATOPA).




- BBIBOJIUTH HAa OCHOBE JOKAa3aTeNbHbIX PaCCYXIACHUM
dopmynbl  obmero  wieHa — apudmermueckoil  w
F€OMETPUYECKON MPOrpecCuii, CyMMbI NEPBBIX n-
YJIEHOB aprupMeTHIeCKOn 51 reOMETPUIECKON
MIPOrPeCCui;

- pemaTh 3a/1a41 ¢ MCIOJIb30BAaHUEM 3THX (HOPMYIT.

AnuHa
OKPYXKHOCTH
U IJI0IAAb
Kpyra

- popMyTHPOBATH OTIPEAeNIEHNE TPABHIBHOTO
MHOTOYTOJIbHUKA,

- popmyIHpoOBaTH TEOPEMBI 00 OKPYIKHOCTSIX,
OIMUCAHHOM OKOJIO MPAaBUIBHOIO MHOTOYTOJIbHUKA U
BIIMCAHHOM B HErO;

- HCIOJIb30BaTh (DOPMYJIBI AJIsl BBIYUCICHHUS TLIOMIAIN
MPABUJIBHOTO MHOTOYTOJIbHUKA,

€ro CTOPOHBI U paanyca BIIUCAHHON OKPY>KHOCTH,

- pelaTh 3a1a4y Ha NOCTPOCHUE MPaBUIIbHBIX
MHOTOYTOJIbHUKOB;

- OOBSICHSITH MOHSITHUS IJTHHBI OKPY>KHOCTH H TIJIOIATN
Kpyra,

- HWCHOJIb30BaTh (POPMYJNBI Ui BBIYUCIICHUS JJTHHBI
OKPY>)KHOCTM M JJIMHBI [AyrW, IUIOWAAu Kpyra H
TJIOIIAAN KPYrOBOTO CEKTOPA,

- IPUMEHSITB 3TU (HOPMYJIbI IPU PEUTSHUH 337124

- JIOKa3bIBaTh TEOPEMBI 00 OKPY)KHOCTSIX, OITUCAHHOM OKOJIO MPaBUIILHOTO
MHOTOYTOJIbHUKA U BIUCAHHOH B HETO;

- BBIBOIUTH (DOPMYJIBI AJIST BEIYUCIEHHS IJIOIAIU TPABHIIBHOTO
MHOTOYTOJIbHHUKA, €r0 CTOPOHBI U PaJInyCa BIIUCAHHONU OKPYKHOCTH,

- BBIBOIUTD (POPMYJIBI AJIS1 BEIYUCIIEHHS! [UTMHBI OKPY>KHOCTH H JUINHBI
AyTH, MIOLAAN KPyra U MJIOLAaau KPyrOBOTrO CEKTOPaA,

Crarucruka
u
BEPOSATHOCTH

- OCYLIECTBJIATh MOUCK CTATUCTUYECKON HH(OpMALINHY;

- paccMaTpuBaTh  PEAJbHYI)  CTaTHCTHYECKYIO
uH(pOpMaLHIO;

- OpraHM30BBIBATH M AHAJIM3UPOBATH €€ (PaHKUPOBATDH
JaHHBIC, CTPOUTH HHTCPBAJIBHBIC  PAObI, CTPOUTDH
AuarpaMmabli, TIOJIUT'OHBI HacToT, TUCTOTrPaMMBI,
BbBIYUCJIATH pa3JInvIHbIE Cpe€aHue, a TAKXKE
XapaKTePUCTHKHU pa3dpoca).

- IPOTHO3UPOBATH YACTOTY MOBTOPEHHS COOBITHS HA OCHOBE HMCIOLIHXCS
CTATUCTUYECKUX JAHHBIX.

10.

JABUKeHHE

- OOBSICHATD, YTO TAKOE OTOOPAKEHHUE TUIOCKOCTH Ha
ceOsl 1 B KAKOM CJIy4ae OHO HA3bIBAETCS IBIKCHUEM
IJIOCKOCTH,

- OOBSACHSTH, KAKOBA CBSI3b MEXAY IBUKECHUSAMU

U OOBSCHATH, YTO TaKOoe OCeBas CHMMETpPH,
LIEHTpajbHasi CUMMETpHs, MapajyiesbHbIl NEepeHoC U

- 00OCHOBBIBATb, UTO OCCBAS CUMMETPHS, LICHTPATIbHAS CHMMETPHSL,
HapayIeNbHbIA NEPEHOC U TIOBOPOT SBJISIOTCS ABIDKCHUSIMU HATOXKEHUSIMU,

- WUTIOCTPUPOBATH OCHOBHBIC BUbI ABIKCHUM, B TOM YHUCJIE C OMOIIBIO
KOMIBIOTEPHBIX NPOrpamMm




HIOBOPOT;
- WJJIIOCTPUPOBATH OCHOBHBIC BHUIbI HBH)KGHHﬁ.

11.

HavaabHbie
CBeJeHUs
cTepeoMeTpH
H

- OOBSICHATD, YTO TAKOE MHOTOTPAHHUK, €0 TPaHH,
péOpa, BEPLINHBI, TUArOHAJH, KAKOH MHOTOTPAaHHHUK
HA3bIBAETCS BBIMYKJIBIM, YTO TAKOE N-yrOJIbHAS MPH3MA,
€€ ocHOBaHUs, OOKOBbIE rpaHy U OOKOBBIE pEOpa, Kakas
MIPU3Ma Ha3bIBAETCS MPSIMOM U Kakasi HAKJIOHHOM, 4TO
TAKOE BBICOTA MPHU3MBI, KaKasi MPU3Ma Ha3bIBACTCS
napauleenuIneasoM U KaKoH Iapajuiesennuesn
HA3bIBAETCS TPSMOYTOJIbHBIM;

- OOBSACHSTB, YTO TaKOe OOBEM MHOTOTPAHHUKA,
-00BSICHATD, KAKOW MHOTOTPAaHHHUK HA3bIBAETCS
MUPAMUION, YTO TaKOE OCHOBAHUE, BEPLINHA, OOKOBBIE
rpaHy, OOKOBBIE PEOpa M BBICOTA MUPAMUIBI, KaKast
UpaMU/Ia Ha3bIBAETCSI MPABIIIbHOMN, YTO TaKOe
anodemMa paBUILHON MUPAMUABL, TPUBOAUTE (popmMyIry
o0BpéMa MUpaMuBbI,

- OOBSACHSTH, KAKOE TEJIO Ha3bIBAETCS LIMUIMHAPOM, YTO
TaKOE €ro OChb, BBICOTA, OCHOBAHUS, panuyc, OOKoBas
MOBEPXHOCTD, 00pasyromue, pa3BépTka OOKOBOMH
MOBEPXHOCTH, KAKUMH (POPMYJIAMH BBIPAKAIOTCS 00BEM
U ruiomtanb OOKOBOH MOBEPXHOCTH LIMJIMHAPA,

- OOBSACHSTH, KAKOE TEJIO HAa3bIBAETCS KOHYCOM, UTO
TAKOE €ro OCb, BBICOTA, OCHOBAaHUE, DOKOBAsI
NOBEPXHOCTD, 00Opasyomue, pa3BEpTra

- hopMynupoOBaTh U OOOCHOBBIBATH YTBEPKIACHUS O CBOMCTBE JHATOHAICH

MAPAJUICIICITUICAA U O KBAAPATS AUATOHAIH MPSIMOYTOIBHOTO
NapaJUICICIHIC A,

- BBIBOZIUTH (C moMoIbio npuHuuna Kasamsepn)

dhopmyay 00bEMA IPSIMOYTONBHOTO HAPAJIICICITUTICAA,

12.

IloBTOpEHHe.




Conepxkanue y1eO0HOro Kypca
S kaace

1. Iloemopenue (4u)
2. Jlunuu (74)
Jlunuu Ha ockoctu. [psamast, orpesok. JnuHa orpeska. OKpyKHOCTb.
3. Hamypansusie uucia (114)
Harypanbhbie uncna u Hynb. CpaBHenue. Okpyrienne. IlepeGop BO3MOXKHBIX BAPHAHTOB.
4. Jeiacmeun c namypaisnvimu uuciamu (254)
Apudmernueckue NeicTBUA C HATypadbHbIMU unciamMu. CBOHCTBa ClOXeHUS W yMHOKeHus. KBaapar m ky0 uumcna. Umcnosble BbIpaxkeHus. Pernenune
apudmeTHUeCKUX 3a1a4.
5. Hcnonwzoeanue ceoiicme oeiicmeuii npu gviuucienusx 912u4)
CpoiicTBa apudMeTHuecKkux NeHCTBUN.
6. Mnocoyzonvnuku (74)
Yroa. Octpele, Tynble U MpsiMble yIIIbl. Mi3MepeHne 1 MoCcTpOeHHe YIJIOB C MOMOIIBIO TPAHCTIOPTHPA. MHOTOYTOJIbHUKH.
7. Herumocmo uucen (14u)
Henmurenu uucna. [Ipocteie u coctaBHble uncna. [IpusHaku nenumoctu. Tabmuma npocTeIx uncen. Pa3nokeHne ynucia Ha MpoCThle MHOKUTEIIH.
8. Tpeyzonvnuru u yemsipexyzoibHuxu (84)
Tpeyroapauku u ux Buabl [Ipsmoyromeauk. [lnomans. Equnuie: miomany. Ihnomans npsiMmoyronbHrka. PaBeHCTBO Quryp.
9. Jlpobu (20u4)
OO6bikHOBeHHAs1 ApoOb. OcHOBHOE cBOICTBO Apodu. Coxpamenue npodeii. [Ipusenenue qpodu k HoBoMy 3HamMeHaTemo. CpaBHeHUe Apodei.
10. Heitcmeus ¢ opobamu (344)
Apudpmernueckue neicTBrs Hax OOBIKHOBEHHBIMH pobsimu. Haxosxnenne npobu uncia u yucna no ero apodu. Pemenne apupMeTniecKnx 3amad.
11. Muozozpanunuxu (9u4)
Muororpannuku. [Ipsmoyronenslii napamenenunen. Ky6. [Tupamuna. PassepTku.
12. Taéauuwt u ouazpammol 84
Urenue tabnui ¢ aByms Bxonamu. Mcronp3oBanye B TaONMIAX CIELUAIBHBIX CHMBOJIOB M 0003HaueHnH. Ctond4arbie quarpaMMel.
13. Iloemopenue (11u)
14. Pe3epe (54)

6 KJace

1. Adpoou u npouenmot (184)
Apudmernueckue nerictuss Han ApoOsimu. OcHoBHble 3amaun Ha apobu. Ilponentsl. HaxoskneHue mnpoueHTa BenuumHbl, CTonOuaThie W KPYroBbIS

AuarpaMmbl. HoBbiM 351eMEHTOM SIBIISIETCSI pa60Ta C KPYrOBbIMU AUArpaMMaMu.
2. Ilpamsie na niockocmu i 6 RPOCMPAHCMEE (7 ‘l)

[Tepecekarommuecs npsimbie. [Tapannenbhbie npsiMbie. [TocTpoeHe MapajuIeTbHBIX U MEPIICHAUKYISIPHBIX IPSIMBIX. PaccTosiHme.
3. Hecamuunwie opoou (9 4)




Hecatuanas n1poOb. UteHue u 3anich AeCATHYHBIX Apodeil. Pemenne apudmerndecknx 3amnad.
4. Meiacmeun c decamuunovimu Opodamu(31 u)

CrnoskeHue, BRIYUTAHKE, YMHOKEHHE U IeJICHUE NEeCATUYHBIX qpodeit. OkpyrieHue aecaTuuHbIX npodeii. Pemenue apudmermueckux 3amad.
5. Oxrpyosrcnocmu (9 u)

B3anmHOe pacnonoskeHue npsiMoil U OKPY>KHOCTH, ABYX OKpy>kHOCTel. IlocTpoenue tpeyroasHuka. Kpyriusle Tena.
6. Omnowenus u npoyenmot (14 4)

OtHomenue. [lenenue B qanHOM oTHOmEHUU. [IpouieHThl. OCHOBHBIC 3a/1a4K HA TIPOIICHTHI.
7. Cummempus (8 4)

Oceas cummetpust. Ock cummerpun Gurypsel. [Toctpoenus nupkynem u qunerikoi. Llearpanbaas cummeTpust. [110CKOCTh CHMMETPHH.
8. Buipaxcenus, hopmyivt,ypasnenusn (15 u)

[Ipumenenue OyKB Ui 3aIMUCH MAaTEMaTHUECKUX BBIPAXKEHHH W mpemiokeHuid. @opmynbl. Berancnenne mo gopmynam. @opmyiiel UIMHBI OKPYKHOCTH H
nJowmany kpyra. YpasHenue. Kopeno ypaBHeHuUs.
9. Uenvie yucna (14 4)

Ienbie yncna. CpaBHeHHE HENbIX yuces. ApudMeTndecKkue NeHCTBHS ¢ LEIbIMU YUCTaMH.
10. Muooscecmea. Komounamopuxa (9 u)

Pemenne xomOuHaTOpHBIX 3a1a4. KoMOMHATOpHOE MPaBUJIO YMHOKEHHSI. DKCIIEPUMEHTBI CO CYYAHBIMU UCXOAAMH.
11. Pauuonaavusie yucia (16 4)

Paunonaneable uncna. IlporuBomonoskueie ymcina. Monyne uucna. CpaBHeHue uucen. M3o0pakeHue uucen TOYKaMU Ha MpsiMOH. Apudmerndeckne
OEUCTBUS Hall panrioHa bHBIMU unciamu. CsolicTBa apudmernueckux neiicteuil. Pemenue apudmernyeckux 3agad. [IpsmMoyroipHasi cucTeMa KOO pAHHAT Ha
MJIOCKOCTH.

12. Muozoyzoibnuxku u mMuozozpannuxu (10 4)

Cymma yrios TpeyrosibHuka. [lapannenorpamm. IlpaBunpnbie MHOroyroiapHuku. Ilnomanu. Ipusma.

7 kjaace
Ne HaumeHoBaHue pa3aesioB u
TemM
1 Boipakenusi. To:xknecrBa. | Beipaxkenus. Yucinosble BelpaxkeHus. BbipakeHus ¢ mnepeMeHHbIMU. (CpaBHEHHE 3HA4Y€HUI BBIpaXKEHUIL
YpasHenus. (22 yacoB) ITpeoGpasoBanue BeipaxkeHuid. CBoCTBa neiicTBUil Hax uncaaMu. Toxxkaectsa. ToxkaecTBeHHbIE TPeoOpa3OBaHMs

BBIPAXKCHUI. YPaBHEHUs] C OJHON NEPEMEHHOW. YPaBHEHUE W €ro KOpHU. PelleHue JUHENHHBIX ypaBHEHWN U
3a7a4 ¢ MOMOIIBI0 ypaBHeHHH. CTaTHCTUYECKHE XapaKTepPUCTUKH: CpenHee apu(pMeTHIecKoe, pasMmax, MOJa,
METUAHA.




HavaabHbie
reoMeTpuiecKue
(8 uacoB).

CBEACHUA

IIpsimas u otpesok. Touka, npsimas, oTpe3ok. JIyu u yron. CpaBHeHHe OTPE3KOB U yIlIoB. PaBeHCTBO
reoMeTrpruueckux puryp. M3amepenue otpeskos u yrios. [nuna otpeska. I’ pagycHast Mepa yria. EnuHuLb
u3mepenus. Bunel yrios. BepTukanbhbeie U cmexHble yribl. buccekrpuca yrna. IlepnennukynspHsie
MpsIMBIE.

®ynkuuu ( 11 yacos)

Oyakunn U ux rpapukn. UYro takoe QyHkuwsA. Berucnenue 3HaueHuit pynkimm no ¢opmyne. I'paduk
¢bynxumn. Jluaeitnas ¢pyakuust. [IpsiMast nponopLrioHaTbHOCTB U ee rpaduk. JinHetiHas GyHkums u ee rpaduk.

Tpeyronbuuku (14 yacos).

TpeyronbHuk. PaBHBIE TPEYrOJbHUKU. PaBHOOEnpeHHBIN

TPEYrOJbHUK, €r0 CBOMCTBA U MPU3HAKU.

IlpusHakun paBeHCTBA TPEYTOJBHUKOB.

CreneHp ¢ HaTypaJbHbIM
nokasareyem (11 yacos)

Crenens u ee cBoiicTa. OnpeaeneHne CTENICHN C HATyPAIbHBIM ITOKA3aTeNeM. Y MHOXKEHHUE U JEIICHHE CTEIICHEH.
Bozseaenue B crenienp mpousseacHus u creneHu. OqaowieHsr. OHOUWICH U €T0 CTAHAAPTHBINA BH. Y MHOKCHUC
2 3
oaHowIcHOB. BoseaeHue ogHounena B creneHb. OVHKIMU y=X U y=X | UX IpadrKu.

MMapannenbHbie npsimbie (9
4acoB)

[TapannenbHble U mepecekaroliuecs MpsiMble. TeopeMbpl O MapajeNbHOCTH MNpsAMbIX. OnpeneneHue.
AxcuoMsbl 1 TeopeMbl. Jloka3aTenbeTBO OT MPOTHBHOTO. Teopema, oOpaTHast TaHHOM.

MHorousenni (17 yacos)

CyMMa U pasHOCTb MHOTOWIEHOB. MHOrousjeH M ero craHfapTHbii Bua. CloKeHHE M BbIUHTAHHE
MHOrowieHoB. IIponssenenne OAHOWIEHA U MHOTOYIEHA. Y MHOXKEHHE OfHOYJIEHA HA MHOrouleH. BrelHeceHue
obmiero MHOXwWTENA 3a CKOOkU. IIpomsBeneHne MHOTOWIEHOB. YMHOXKEHHE MHOTOWIEHa HAa MHOTOWIEH.
Pa3znoskeHne MHOrO4IeHa Ha MHOXKUTENH CIOCOOOM IPYIIITHPOBKH.

CooTHolmIeHUA MEXKIY
CTOpOHAMH H yrjiamMmu
TpeyroJjibHuka (18 yacos).

Cymma yrioB TpeyrojpHuka. BHemHue yriel TpeyronbHuka. Bunabl TpeyronpHukoB. Teopema o
COOTHOUIEHUSIX MEKIy CTOPOHAaMHU U yrjiaMu TpeyrojpHuka. HepaseHcTBO TpeyronbHuka. IIpsmoyronbHbie
TPEyrOJbHUKH, CBOMCTBA U MPU3HAKU PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJBHUKOB. PaccTosiHUE OT TOUYKHU 10
npsiMOH. PaccTosinne mexny napajuielbHbIMH HNpsiMbIMU. [IoCTpoeHus ¢ MOMOMLIBI0 LIUPKYJIS U JIMHEHKH.
ITocTpoenue TpeyrojJbHUKa MO TPEM 3JIEMEHTAM.




1.

9 @opMyJibl  COKPAILEHHOT 0 KBampar cymmbl 1 kBazmpar pasHocTu. BosBeneHue B KBaapaT M B KyO CyMMbl M PasHOCTU JIBYX
ymHoxkeHus (19 yacos) BBIpKEHUH. Pa3nokeHrne Ha MHOKUTENH C TOMOILIBI0 (POpMyJ KBaapara CyMMbl M KBaJipaTa PasHOCTHU.
PasHocts kBagparoB. Cymma m pasHOCTb KyOOB. YMHOXKEHHE Pa3HOCTH [IBYX BBIPAKEHHH Ha UX CYMMY.
Paznosxenne Pa3sHOCTU KBAaAPATOB HAa MHOXUTECIIN. Paznosxenne HA MHOXHUTEIH CYMMbI U PAa3HOCTHU Ky6OB.
[IpeobpazoBanne uenbix BoipaxkeHuil. [IpeoOpazoBaHue WENOro BbIpaKeHWss B MHOrowieH. lIpumeHenue
Pa3IMYHBIX CIOCOOOB TS PA3JIOKEHHST HA MHOXKUTEITH.

10 Pemenne reomerpuueckux | IIposemmusanue npsmoil. [loctpoenue npsimeix yrioB. (Cxema pelieHUs 3ajad Ha MocTpoeHue. AHanu3 U
3aga4 (15 gacos). MOCTPOEHHE MPU PELICHUHU 3aJa4 Ha MNOCTPOCHHE LUPKyJIeM M JUHEHKOW. Jloka3aTenbCTBO B 3ajadyax Ha
MIOCTPOEHUE LUPKYyJIEeM U JInHelkon. Mccnenosanue B 3aa4ax Ha NOCTPOEHUE LIUPKYJIEM U JIUHEHKOM.

11 Cucrembl JIUHEHHBIX JluneliHple ypaBHEHUs C [ABYMsl NEPEMEHHbIMM U MX CUCTeMBbL. JIMHEHHOE ypaBHEHHE C [ByMs
ypaBHeHuii (16 yacoB) nepeMeHHbIMI. | paduk JTUHEHHOro ypaBHEHUs! C AByMsl niepeMeHHbIMH. CHUCTeMbl JTMHEHHBIX ypaBHEHHN C
IBYMsl TIepEMEHHbIMU. PelieHne cucreM JMHEHHbIX ypaBHeHHA. Criocod moncraHoBkr. Criocod CIOKEHHS.
Pemenue 3an1a4 ¢ NOMOLIBEO CUCTEM YPAaBHEHHIA.

12 HTorosoe nosropeHue Pemennii nuHelHbIx ypaBHeHUA. POPMyITbI COKpAIIEHHOTO YMHOKeHUs1. Pemenue 3aga4y. Crenenu
Kypca MaTeMaTHKH 7
KkJjacca (4 saca)

13 Peseps (4 uaca)

8 kyace
Coaeprxanue yueOHOro Kypca «Aareépa»

Aarebopandeckue apoou (214)

Anrebpandeckast npodb. OCHOBHOE CBOMCTBO anredpandeckoii apodbu. Cokpammenue apodeii. CaoxeHue, BBIMUTAHNE, YMHOKEHUE U ISJICHHE

anredpandyecknx npobdeil. CTeneHp ¢ LeIbIM MOKa3aTeNleM 1 €€ CBOHCTBA. BbineneHne MHOKHUTENST — CTETEHH JeCATH — B 3aIHCH YNCIIA.

Ksaapatubie kopHu (144)

KBanparHsriii kopeHb u3 uncna. [Tonstue 06 upparpionansHoM yncie. JlecaTuanble mpubIKeHUs KBanpaTHoro kopHsa. CBoiicTBa apudpmMeTuIeckoro

KBaJPaTHOTO KOPHS U UX NMPUMEHEHHEe K peoOpa3oBaHuio BeIpakeHNH. KopeHb TpeTheli cTeneHy, MOHATHE O KOPHE N-i cTerneHu u3 uncina. Haxoxxnerne
—

—
TPUOIMIKEHHOTO 3HAUEHUS 1 C TIOMOIIBIO KanbKyJstopa. [ paduku 3aBucumocteii y = VX y= VX

3. KsaapatHbie ypaBHeHusi (174)




KBagparnoe ypasHeHnue. @opMyIibl KOPHEH KBaAPaTHOIO YpaBHEHUs], Pelienne TeKCTOBBIX 3a/1a4 COCTaBIEHUEM KBAAPAaTHBIX ypasHeHUl, Teopema Buera.
Paznoskenne Ha MHOKUTEN KBaAPATHOTO TPEXUJIEHA,

4. Cuctemsbl ypaBHeHuii (194)

YpaBHeHUE ¢ ABYMsI IEpeMEeHHBIMU. JIMHEHOe ypaBHEHNE C IBYMsI MIEpEMEHHBIMHE U ero rpaduk. [Ipumeps! pernenns ypaBHeHUH 1 LenbIx ynciax. Cucrema
yPaBHEHUI; peLIeHHe CUCTEM JIBYX JINHEHHBIX YPABHEHHH C IByMs IEpEMEHHBIMY, Ipaduyeckas naTeprperanus. [[puMeps! pereHus: HeTMHEHHBIX CUCTEM.
Pemenne TeKCTOBBIX 3a/1a4 COCTABJICHUEM CUCTEM YPABHEHUN. Y PaBHEHHE C HECKOJbKUMH NEPEMEHHBIMU.

5. ®ynkuuu (134)

Oynkius. O0nacte onpeneneHus U oonacte 3HaYeHnN QyHKINY, [ paduk GyHkuun. Bospacranue u yobiBaHue GyHKINU, COXpaHEHHUE 3HAKA HA

K

npomexyTke, Hynu Qyukiun. Oyukuun y = kx, y =kx +, y = ¥ u ux rpapuku. [Iprumepsl rpaduecKux 3aBUCUMOCTEN, OTPAKAIOIIUX PEATBHBIE TPOLECCHL.
6. BeposiTHOCTB M cTaTHCTHKA (6 1)

CrarucTudeckre XapaKTepUCTUKH Psifia JAHHBIX, MEIMaHa, CpeaHee apudpmerndeckoe, pasmax. Tabmuma 4actor. BeposTHOCTh pAaBHOBO3MOIKHBIX COOBITHIA.
Knaccuueckast popmyia BEIMUCIEHHS BEPOSTHOCTH COOBITHS U YCIIOBHS €€ mpuMeHeHus1. [IpencraBienue o "MeTpuuecKol BEPOSITHOCTH.

Coaepxanue yueOHoro kypca «I'eomerpusi»
IloBTOpeHue Kypca reomerpun 7 Kjacca (2 1aca)

I'nasa S. Yersipexyroabuuku (14 yacos)

MHOTOYyTroJIbHUK, BBITYKJIBIH MHOTOYTOJIBHHK, YeThIpexyroabHuK. [lapamienorpamm, ero csoiicrsa u npu3Haku. Tpaneuus. [IpsmMoyroapHUK, pomO,
KBazpaT, ux cBoiicTa. OceBas U LeHTpaibHas cUMMeTpuH. Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOM TEMBI U PELISHUs] MHOTHX 3a7a4 P OBOISATCS
C MOMOIIBIO IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, MO3TOMY MOJIE3HO UX NOBTOPUTH, B HAYAJIE U3YUEHUS TEMBI.

OceBast W LEHTpalbHAas CUMMETPHH BBOAATCS HE Kak mpeoOpa3oBaHME IUIOCKOCTH, a KakK CBOIHCTBA T€OMETPHYECKHUX (Uryp, B YaCTHOCTH
YETBIPEXYrOJbHUKOB. PacCcMOTpeHHe 3TUX MOHATUI KaK IBHXKEHUI TUNIOCKOCTU COCTOUTCSA B 9 Kitacce.

I'nasa 6. [lnomaas (14 1yacos)

[NonsiTre Toiaau MHOrOyroJbHuKA. [Inomanu npsMoyroibHIKa, mapajiejorpaMmma, Tpeyrojabauka, Tpanenuu. Teopema [Tudaropa.
BeiBom Qopmyn s BRIMHUCICHHS IUIOMIANEH MPSAMOYTOJbHHUKA, MapajuleJiorpaMma, TPEyroJbHUKA, TPANelrd OCHOBBIBAETCS HA JBYX OCHOBHBIX
CBOCTBAX IJIOIIAEH, KOTOPbIE MIPUHUMAIOTCSI HCXO/sI M3 HArISIAHBIX MPEICTABIECHHH, a Takke Ha (GopMyJie mIomaau Keaapara, 000CHOBaHUE KOTOPOI
He SIBJISIETCSI 00SI3aTEIBHBIM JIJIs1 O0YYarOIIUXCSI.
HeTrpanuunoHHOM 151 ITKOJIBPHOTO Kypca SIBJISIETCs] TeopeMa 00 OTHOIISHHUH TUIOIIAAEH TPEyroJIbHUKOB, UMEIOIINX MO paBHOMY yriy. OHa MO3BOJISET B
HalbHENIIEM [aTh MPOCTOE MOKA3aTeIbCTBO MPU3HAKOB MOMOOUS TPEYrOJbHHKOB. B 3TOM COCTOUT OHO M3 MPEUMYIIECTB, OOYCIIOBJIEHHBIX PaHHUM
BBeZIeHUEM TOHATHs miommanu. JlokazatenbcTBo Teopembl [Indaropa OCHOBBIBAETCS HA CBOMCTBAx ruiolnaneil u GopmMysax is IUIOMIanei KBaapaTa u
npsIMOyToJTbHUKA. Jloka3bIBaeTCs Takike Teopema, obpaTHast Teopeme [Tudaropa.



I'naBa 7. Ilono6Hbie Tpeyrojbauku (194acos)

ITonobueie Tpeyronbuuku. [lpusHaku nonobus TpeyronbHUKOB. IlpuMmeHeHne momoOus K TOKA3aTeNbCTBY TEOpeM M pemeHuro 3amad. CHHYyC,
KOCHHYC U TaHI€HC OCTPOTO yIJa MPsIMOYTOJILHOTO TpeyrojbHUKa. OmnpeneneHne monoO0HBIX TPEYTrOJbHUKOB IAaeTCs HE Ha OCHOBE IIPeoOpa3OBaHUs
nono0usi, a 4epe3 paBEHCTBO YIJIOB U MPOMOPLIHOHAIBHOCTD CXOICTBEHHBIX CTOPOH.
[IpusHaky nonoOust TPEYroNbHUKOB JOKA3BIBAIOTCS C MIOMOLIBIO TEOPEMbl 00 OTHOLIEHHH IUIOMIAeH TPEyroJbHUKOB, UMEIOLINX 10 paBHOMY yriy. Ha
OCHOBE NPU3HAKOB MONOOUS NOKA3bIBAETCS TeOpeMa O CPeAHEH JIMHHM TPEYroJIbHUKA, YTBEP)KACHHE O TOUYKE MEePeceueHus MenuaH TPEyroJibHIKa, a
TAKXKE J[BA YTBEPKACHHUS O MPOIMOPLHOHANBHBIX OTPE3Kax B MPSIMOYTOJBHOM TpEyrojbHHKe. JlaeTcst mpeacraBiieHHe O METOJe MoAoOHs B 3aja4ax Ha
MIOCTPOEHHE.

B 3aximouenne TeMbl BBOJSTCS 3JIEMEHTbI TPHIOHOMETPHU — CHHYC, KOCHHYC U TAHI'€HC OCTPOTO yIila MPsIMOYTOJIBHOTO TPEYrOJbHHKA.

I'naBa 8. OxpyskHoctb (17 yacos)

B3anmHoe pacnionoskeHue npsiMoi U OkpyxHOCTH. KacaTenbHas k OKpy>KHOCTH, €€ CBOWCTBO U NMpU3HAK. l[eHTpanbHble U BNIMCAaHHBIE YIIIbL. UeThIpe
3aMevaTeNbHble TOUKH TPEYroJibHUKA. BrincaHHas W onmcaHHas OKPY>KHOCTU. B NaHHON TeMe BBOAMTCS MHOIO HOBBIX NMOHATHHM U PacCMaTpPUBAETCS
MHOTO YTBEPKACHUH, CBSI3aHHBIX C OKPY)KHOCTBIO. JIJ1s1 IX YCBOGHUS ClIeAyeT YASTUTh OOJIbIIIOE BHUMAHUE PEIIEHHIO 3a1ad.

VYTBEepKIEHUS] O TOYKE NepeceueHrss OMCCEKTPUC TPEYroJbHUKA M TOYKE INMEePECceUeHHs CePEIUHHBIX MEPIEeHANKYIIPOB K CTOPOHAM TPEYrOJIbHUKA
BBIBOJSITCS KaK CJIECTBHSI M3 TEOPEM O CBOIMCTBAX OMCCEKTPHCHI yIJla M CEPEAMHHOTO MEPIIEHANKYIISIpa K OTpe3Ky. Teopema o Touke rnepece UeHHs! BBICOT
TPEYroJIbHUKA (MU UX MPOAOIDKEHHH) TOKA3bIBAETCS C MOMOIIBIO YTBEPKACHUS O TOUKE TIEPECEUSHHS CEPEAMHHBIX TEPIICHIUKYIISIPOB.

Hapsiny ¢ Teopemamu 00 OKpPY)KHOCTSIX, BITMCAHHOH B TPEYrOJbHHK W ONMHCAHHOW OKOJIO HEro, PacCMaTPHBAIOTCS CBOWCTBO CTOPOH OMHMCAHHOTO
YETBIPEXYrOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOIO YETBIPEXYTOJIbHUKA.

9. ITopTropenue. Pemenue 3agau. (2 yaca)

9 KJace

1. HepaBencrBa (17 4.) JleiicTBUTENbHBIC YKUCJIA KaK OECKOHEUYHBIE NeCATUYHbIe 1poOu. UHCIOBbIE HEPABEHCTBA M X CBOWCTBA.
JloKa3aTeabCTBO YUCIOBBIX U anredpandecKux HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHON U UX CUCTEMBbl. TOYHOCTH
NpUOJIMIKEHUs, OTHOCUTEJIbHASI TOUHOCTb.

2. Bektopbl. (11 4.) Ilonsatue BexkTOpa. PaBeHCTBO BeKTOpPOB. CIIOKEHHE U BBIYUTAHHE BEKTOPOB. YMHOKEHHE BEKTOpPAa Ha YHCIHO.
IIpumMeneHue BeKTOPOB TIpH penieHuu 3aga4d. CpeaHss JIUHUS TpareLuu.

2 o o
3. Ksaapartuunasg dyukuus (19 u.) @yakuus y = ax” + bx + ¢ u ee rpadux. CoiicTBa kBaapaTU4YHOH (PyHKIMU. BO3pacTaHue u yObIBaHUE,
COXpaHEHHE 3HaKa Ha MPOMEXYTKe, HauOoblee (HauMeHblee) 3HaYeHre. PelneHne HepaBeHCTB BTOPOU CTEMEHU ¢ OJJHON MepEeMEHHOM.

4. Metoa xoopaunar (10 4.) Pasnoxenne BekTOopa Mo ABYM HEKOJUIMHeapHBIM BekTopam. KoopawHater BekTopa. IIpocreiimue 3anadyn
B KOOpAUHATax. Y paBHEHUs OKPY>KHOCTHU U MPsMOiL. lIprMeHeHne BEKTOPOB U KOOPAUHAT MPU PEIICHUH 3a/1a4.



6.

9.

YpaBHeHusi M _cucreMbl ypaBHeHud (22 4.) PanuonanbHble BblpaxkeHus. JlomycTHMble 3HaueHHUs [EPEMEHHBIX, BXOMSIIUX B
anreOpanyeckne BeIpakeHUs. TOXKIECTBO, NOKA3aTEIbCTBO TOKAECTB. Pelenne nensix 1 JpoOHBIX ypaBHEHUH ¢ OAHON nepeMeHHOH. [Tpumepsr
peLIeHHs] HeIMHEHHBIX CHUCTEM YpaBHEHHWH C ABYMs NEPEMEHHBIMH. PelneHune TeKCTOBBIX 3anad. [ 'padudeckas WHTEpHpeTaLHs pPELIeHHS
YPaBHEHUN U CUCTEM yPaBHEHUH.

CoOTHOIIEeHHSI MEKAY CTOPOHAMH M YIJIAMH TpPeyroJabHuka. CxkajisipHoe npousseaeHne BeKTopos (11 u.) CkanapHoe
npousBeZieHHne BeKTOpoB. CHHYC, KOCHHYC U TaHTeHC yria. TeopeMbl CUHYCOB U KOCHHY COB. PelnieHue TpeyroibHUKOB. CKaJsapHoe
POU3BEJECHNE BEKTOPOB U €ro NMpUMEHEHHUE B FeOMETPUYECKUX 3a1adax.

ApudmeTnueckas u reoMerpuueckas nporpeccun (17 u.) Apudmernyeckas U reomeTpudeckas nporpeccun. @opMmyIibl # — ro 4jeHa U
CYMMBI K - Y4JICHOB apu(METHIECKOH U reoMeTprudeckoil mporpeccuil. IIpocThie U CI0KHBIE MPOLIEHTHI.

A1uHA OKpYKHOCTH M _njomanab kpyra (11 4.) IlpaBunbHble MHOroyroapHUKH. OKpPY;KHOCTH, ONMHMCAHHAs OKOJIO MPaBUJIBHOTO
MHOI'OyT'OJIBHHKA U BIUcaHHasA B Hero. IlocTtpoenne nmpaBuiIbHEIX MHOTOYTOJIBHUKOB. JlitnHa okpys>kHocTH. IImomane kpyra.

CTaTHCTHKA ¥ BepOSITHOCTB (6 4.) ['eHepanbHasi COBOKYMHOCTb U BbIOOpKa. PamkupoBanue naHHbIX. [lonmuron yactot. MHTEpBaNbHBIN Psif.
I'mcrorpamma. Beibopounast aucnepcusi, cpeHee KBaApaTUIHOE OTKIOHEHHE.

10. ABu:kenue (8 4.) OtobOpakenue mockoctu Ha cedsa. Ilorstue mrxenms. OceBas W LUCHTpPaJlbHasA CUMMeETpHUH. llapayuienbHbIi

nepeHoc. [Tosopor. HanmokeHuss u ABUKEHUS.

11. Hauyanbueie cBenenus crepeoverpun (8 4.) Axcuomsbl reomerpun. MHororpannuku. [Tpusma. [Mapannenenunen. O0vem tena. CpoiicTBa

npsiMoyrosbHOro napautenenunena. [lupamuna. Humuanp. Konye. Cdepa u map.

12. loBTOopenue. MToroBasi KOHTPOJIbHAS padora (174.)
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IosicHuTENBHAA 3aIIHCKA



Yuurean — I'puropsin E.I'., Hpimmarok T.H.

Pabouas nporpamma no MatemaTuke 0CHOBHOTO od1iero oopasosanusi (5-9 kjacc) cocraBiieHa HA OCHOBE:

1)

2)

3)
4)

5)

6)
7
8)

9

10)

11)

DenepanbHbIl TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKAEHHOTO MPUKa30M MHHHUCTEPCTBA
obpaszoBanus u Hayku P® ot 17.12.2010r. Ne 1897 (¢ mocnenyroummMi N3MEHEHUSIMHA);

OcHoBHasi 00paszoBarespHasi MporpaMma 0CHOBHOTO odmiero oopazosanus (OOIT OO0) MOY CII Ne 134 «Jlaposanue», 2022 r.
ITpumepHast mporpamma obreodpa3oBaTenbHbIX yupekaeHnil. Matemaruka 5-6 kinaccel. Coct. bypmuctposa T.A. — M.: Ilpocsemenue, 2020;
ITpumepHast nmporpamma obrueodpazoBarenbHbIX yupeskaennil. Anredpa. 7-9 kmaccsl. Coct. Bypmucrposa T.A. — M.: IIpocsemenue, 2020.

ITpumepHast mporpamma obmeoOpaszoBarenbHbIX yupexaeHuil. ['eomerpus. 7-9 knacesl. Cocrasurens: T.A. Bypmuctposa. M. «Ilpocsemmenue»,
2020 r.

Maremaruka. 5 kiacc: yueOHuK uist o0meobpaszoBaTenbhbix opranusanwmii / H. A, Bunenkun u ap. M. Tlpocsemmenue, 2020 r.
Maremaruka. 6 knacc: yueOHuUK it o0meoopaszoBaTenbubix opranmsanyii / H. A, Bunenkun u ap. M. Ilpocsemmenue, 2020 T.

Anrebpa. 7 xnacc: yuebHUK miist o0meoOpasoBaTenbhubix opranmsanuii / KO.H. Maxkapsraesa, HI'. Munmiok, K Y. Hemkosa, C.b. CyBoposoii
nox penakuuein C.A. Tensikosckoro, M.: Ilpocsemmenune, 2019

Anrebpa. 8 xnacc: yuebHUK miist o0meoOpaszoBaTenbubix opranm3anuii / KO.H. Maxkapsraesa, HI'. Munmiok, K. Y. Hemkosa, C.b. CyBoposoii
nox penakuuein C.A. Temsxosckoro, M.: Ilpocsemenue, 2019

Anrebpa. 9 xnacc: yueOHUK miist o0mmeoOpasoBarenpHbix opranusanuii / KO.H. Makapsraesa, HI'. Munmiok, K. Y. Hemkosa, C.b. CyBopoBoii
nox penakuuein C.A. Temsixosckoro, M.: Ilpocsemenue, 2020

Teomerpus. 7 - 9 xnacc: yueOHuk mis obmeodpasoparenbubix opranuszanmii / JI.C. AtanacsH. M: IIpocsemmenue, 2020 T

Cpoxku peaansauuy NporpaMmsl
Pa6ouas mporpamma (6a30BbIi YPOBEHB) OCHOBHOTO 00Iero odpasoBanus (5-9 kimaccel) paccuntaHa Ha 5 JieT 00ydeHUS

(mo 170 gacoB B kaxkmom Kjacce Ha 34 yaeOHBIX HEACN U3 pacdyeTa 5 U B HEACIIO).

l'[.na}mpyeMble PE3YAbTATHI H3YUECHHUSA MMPOrpaMMBbI IO MATEMATHKE

JInuHOCTHBIE Pe3yabTATHI:

- (opmMHupoBaHUE OTBETCTBEHHOIO OTHOLICHMS K YY€HHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BHUTHIO;

- (QopmupoBaHuEe YMEHHS SICHO, TOYHO U TPAMOTHO HM3JIaraTh CBOU MBICJIH B YCTHOH peuu;

- pa3BHTHE JIOTUYECKOTO U KPUTUYECKOTO MBIIIJICHHS, KYJIBTYPbI PEUH, CTIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

- (QopmHupoBaHHE Yy YYALIUXCS WHTEJUIEKTYyalbHOW YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOJOJIEHHIO MBICIHTENBHBIX CTEPEOTHIIOB,
BBITEKAIOLTNX M3 OOBIIEHHOTO OIBITA,;



BOCIIUTaHHE Ka4eCTB JIMYHOCTH, O0ECIIEUHBAIOIINX COLNATIBHYI0 MOOMIIBHOCTD, CIOCOOHOCTD MPUHUMATD CAMOCTOSITENIbHBIE PEIIECHUS,
(dbopMupoBaHHE KAYECTB MBILLIEHHS, HEOOXOIMMBIX IS aJaNTaluy B COBPEMEHHOM HH(POPMAITMOHHOM OOIIECTBE,
pa3BUTHE HHTEpPECA K MATEMAaTHUECKOMY TBOPUYECTBY M MATEMATUYECKUX CIIOCOOHOCTEHA.
TOTOBHOCTb U CLIOCOOHOCTh OOYHAIOIIUXCSI K CAaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMM K OOYYEHHUIO U MO3HAHMIO,
HAYaJIbHbIC HABBIKH AaNTALlH B THHAMHYHO H3MEHSIOIIEMCS MUPE;,
SKOJIOTHYECKast KyJbTypa: LEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY MHpPY, TOTOBHOCTH CJIEIOBATh HOPMAaM IPHPOJOOXPAHHOTO, 3I0POBBE
cOeperaromero MOBENEHUS,
(opmupoBaHHne CLIOCOOHOCTH K SMOLMOHAIBHOMY BOCIIPHATHIO MAaTEMAaTHIECKUX OOBEKTOB, 3a/1a4, PEIeHHH, PACCyKACHUH.
BOCIIUTaHHE POCCHUICKON IPaKIaHCKOH HACHTHYHOCTH: MaTPHOTH3MA, YBaXKEeHUsI K OTeUeCTBY, OCO3HAHUS BKJIAZAa OT€YECTBEHHBIX YUEHBIX B Pa3BUTHE
MHUPOBOH HAYKH,
OCO3HAHHBIN BEIOOD U MOCTPOEHUE NaNbHEHIel HHANBUIYAIbHON TPaeKTOpUU 00pa3oBaHust Ha 0a3e OPHUEHTUPOBKHU B MUpE Mpodeccuii u
npoeCCHOHATBHBIX MPEANOYTEHUH C YIETOM YCTOHYMBBIX TIO3HABATENbHBIX HHTEPECOB, a TAKXKe Ha OCHOBE (POPMUPOBAHUS YBAKUTEIBHOTO
OTHOILIEHUS K TPYZy, Pa3BUTHE OTbITA YYACTHUS B COLMAIBHO 3HAYNMOM TPYIE;

MeTanpeamMeTHbIe

Peeynamuenvie VVJ{:

YMEHHE CAMOCTOSITENIbHO CTABHUTD LIEJIH, BHIOUPATh U CO371aBaTh AJTOPUTMBI JJISl PELICHUS YUeOHbIX 3a71ad;
IUIAHUPOBATH U OCYIIECTBISITH AEATEbHOCTD, HAPABJICHHYIO HA PEIIeHHe 331a4 NCCIIeOBATEIbCKOTO XapaKTepa,
yYMEHHE KOHTPOJIHUPOBATH MPOLIECC U PE3YJIbTAT YUeOHONH U MaTEMAaTHIEeCKOH NesITeTbHOCTH.

losnasamenvnvie YVJ/[:

NPUMEHSTh UHAYKTHBHBIE U IETYKTUBHBIE CIIOCOOBI pacCyKACHNUH, BUNETh PA3IMUHbIE CTPATETHH PELICHHS 3a1a4

UMETb NIEPBOHAYABHBIE ITPECTABICHHS 00 HAEAX U O METOJAaX MATEMATUKH KaK YHHBEPCAIIbHOM SI3bIKE HAYKU U TEXHHUKH, CPEJICTBE MOACITHUPOBAHHMS
SIBJICHUI U TPOLIECCOB;

BUAETh MAaTEMAaTHUECKYIO 3a7]a4y B KOHTEKCTE MPOOJIEMHON CUTYALlH B IPYTUX JUCLUIUIMHAX, B OKPY KArOIEH )KU3HH;

HAXOIUTh B PAa3JIMYHBIX UCTOYHHUKAX WH(POPMALMIO, HEOOXOAUMYIO JJIsl PELICHUs] MaTeMaTHUECKUX MpoOsieM, MPenCcTaBiIiATh €€ B MOHATHOH GopMe,
NPUHUMATD PELIEHHE B YCJIOBHUIX HETIOJHOH 1 N30BITOYHOH, TOUHOH U BEPOATHOCTHOH MH(pOpMauy,

NOHMMAaTh W HCIOJB30BATh MATEMATHUYECKHE CPEACTBa HArsimHOCTH (rpaduky, AuarpaMMel, TaOMUIBL, CXeMbl W [1p.) UIS WJLIFOCTPALIHH,
WHTEPIPETALUH, APTYMEHTALUH.

NPUMEHSTh UHAYKTHBHBIE U JETYKTUBHbIE CIIOCOOBI paCCY)KICHH, BUACTh PA3JIMUHbIC CTPATETHH PELISHUS 3a1aY,

BBIJIEJIATh CYLIECTBEHHOE U HECYLECTBEHHOE B TEKCTE 3a7a4H, COCTABIIATh KPATKYIO 3AMIUCh YCJIOBHA 3a4a4H,

MOJIEIUPOBATh YCIOBHSI TEKCTOBBIX 33/1a4 OCBOCHHBIMHU CIIOCO0AMH;

OCYILIECTBJISAITh CHHTE3 YHCJIOBOTO BBIPAKEHUS (BOCCTAHOBJICHHE Ae()OPMHPOBAHHBIX PABEHCTB), YCJIOBHsA TEKCTOBOW 3amadd (BOCCTAHOBJICHHE
YCIJIOBHSI 110 PUCYHKY, CXE€ME, KPaTKOH 3aIucCH);

KOHCTPYHPOBATh reoMeTpudeckue (pUrypel U3 3aJaHHBIX YacTel, JOCTPanBaTh HacTh O 3aJaHHOH IreOMETPUYeCKON (HUrypbl, MBICIEHHO OEIUTH
reOMEeTPUUIECKYIO (PUTYPY HA YacTH,

MOHUMAaTh MHQOPMALIHIO, IPEICTABIEHHYIO B BH/I€ TEKCTA, CXEMbI, TaOJIHULIbI, JOMOJIHATH TaOJUIBI HEAOCTAIOIIMMU JaHHBIMU, HAXOAUTh HYXKHYIO
uHpOopMaIHIo B yueOHUKE



YCTaHaBJIMUBATH MPUIUHHO-CICACTBEHHBIC CBA3U, CTPOUTD JIOTHUYCCKOE PACCYKACHUEC, MPOBOAUTE aHAJIOTMU U OCBAUBATH HOBLIC HpI/IéMbI BbI"IPICJ'IGHPIfI,
CrOCcOOBI pelmeHus 3a1ad,

COTIOCTABJISITh UH(POPMALUIO, TIPEICTABICHHYIO B Pa3HBIX BHIAX, 0000IATh €€, UCMOb30BATh MPH BLIMIOJHEHUH 3aIaHUMN, TEPEBOIUTH HH(OPMALI U0
u3 OJTHOTO BHJA B APYroi, HAXOAUTDb HY)KHYIO HH(POPMALIMIO B CIPABOYHHKAX, SHIHUKIONeusX, UHTepHeTe.

BBITOJIHATD CBOIO YaCTh OOSI3aHHOCTEH B XO/I€ TPYIIIOBOH padOThI, yUUTHIBAs OOIIUiT IJIaH ASHCTBUN M KOHEUHYIO L€,
3a/aBaTh BOMIPOCHI C LEJIbIO TUIAHUPOBAHMSI X014 PELIEHHs 3a1a4u, POPMyTUPOBAHHS TO3HABATEIBHBIX LIeNIell B XO/1€ MPOEKTHON AEATENIbHOCTH.

Kommynuxamuensie YVJI:
OPraHH30BBIBATH YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTD C YUUTENEM H CBEPCTHUKAMHM: OTIPEACTISITh LENH, pacpeneisaTh GYHKIUU U
POJIHN YHaCTHUKOB,

B3aUMOJIEHICTBOBATh U HAXOIUTH OOLIME CIOCOOBI PabOThI, yMeHUs paboTaTh B IPyIIe: HAXOAUTD OOIIee PEIIeHNe U pa3peraTb KOHQINKTHI Ha
OCHOBE COTJIACOBAHMSI MO3MLUN 1 YIETa HHTEPECOB, CIYIIAaTh MapTHEPA, GOPMYIHPOBATH, APTYMEHTHPOBATH  OTCTAUBATh CBOE MHEHHE,
MPOTHO3UPOBATh BOZHUKHOBEHUE KOH(IIUKTOB MPH HAJTHYUH Pa3HBIX TOUEK 3PEHUS,
pa3peratb KOH(PJIUKTHI HA OCHOBE yU€Ta NHTEPECOB M MO3ULNN BCEX YYaCTHHKOB,

KOOPAWHUPOBATh U MPUHIMATD PA3JIMUYHbIE TIO3ULIUH BO B3aUMOICHCTBUH,
apryMEHTHPOBAThH CBOIO MO3MLIUIO U KOOPAUHUPOBATH €€ C TO3ULUSIMH MTAPTHEPOB B COTPYAHUYECTBE MPH BbIOOpE 00IIero pemeHnst B COBMECTHO i
IEATENIbHOCTH.

Y yuamguxcst Mo2ym ovims cqhopmMuposanvi:

NepBOHAYANIbHBIE TIPEICTABICHUSI O MAaTEMATHUECKON HayKe Kak cepe 4eIOBedeCKOl AeATeNIbHOCTH, 00 3Tamax e€ pa3BUTHS, O €€ 3HAUUMOCTH IS
Pa3BUTUs LIUBUIN3ALIUY,

KOMMYHHKATHBHAsI KOMIIETEHTHOCTb B OOIIEHNH U COTPYIHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMU U MITAAIINMUA OOYYarOIUMHUCS B 00pa30BaTENbHOH,
yueOHO-UCCeIOBAaTEIbCKON, TBOPUECKOH M JPYTUX BUAAX NESTEIbHOCTH,

KPUTUYHOCTh MBIIIJIEHHUS, YMEHUS PACIIO3HABATD JIOTHYECKH HEKOPPEKTHBIC BBICKA3BIBAHHS, OTIMYATh THIIOTE3Y OT (PaKTa;

KPEaTUBHOCTb MBIILIEHHS], UHULUATHBBI, HAXOAYNBOCTH, aKTUBHOCTH TP PEIICHUH apHU(PMETHIECKUX 3a1ad.

IIpeameTHBIE pe3y/IbTATHI

5 xnacc

Harypanenpie yucaa, JIpoGu, PauyoHalRHEIC YHCIA,

Yuenux nayyumecs:

—  MOHHUMAaTb OCOOEHHOCTH JECATUIHON CUCTEMbI CUUCIICHHS,

—  CpaBHHBATDH U YIIOPAAOYUBATDL HATYPAIbHbBIEC YHUCIA;

—  BBINOJIHATD BBIYUCJIEHUS C HATYPaIbHBIMHU YHCIAMH, COYETAasi yCTHBIE U TUCbMEHHBIE MPUEMBI BBIYUCIICHU, TPUMEHEHNE
KaJIbKYJIAATOPA,

—  HCHOJBb30BAaTh IIOHATH U YMEHUsI, CBA3aHHBIE MPOLIEHTAMH, B XOI€ PELICHHUST MATEMATUUYECKUX 3a4aY, BBIIOJHATL HECIOXKHbIE
MPAKTUYECKUEPACYETHI.

Uzyepenua, npudiuicenus, OUCHKU

Vuenux nayvumes:




— HCIIOJIB30BATh B XO/1€ PELICHMS 33/1a4 3JIEMEHTAPHbIE MTPEICTABJICHIS, CBSI3aHHbIE ¢ TPUOIMKEHHBIMU 3HAYCHUSIMU BEJTYWH.

Ypasnenus
Yyenux naywumca:

[J pemaTbnpoCTEHIINE YPABHEHHSI C OTHON MIEPEMEHHOM;

(] MOHMMATh YPaBHEHUE KAK BAKHEHIIIYIO MATEMAaTUIECKYIO MOJIENb JJIsl OMTUCAHUS M U3yUEHUsST Pa3HOOOPA3HBIX PEaNIbHBIX CUTYAIUH, peiaTh

TEKCTOBBIE 3a7a4 aNredpandeckKiuM METOIOM;

Hepasencmea
Yyenux naywumca:

[J MOHUMATBU MTPUMEHATb TEPMHUHOJIOTUIO U CUMBOJIKY, CBSI3aHHBIE C OTHOIIEHUEM HEPABEHCTBA,

[J mpuMeHSThANIapaT HEPABEHCTB, AJI PEIICHHS 3a1a4.

Qnucamaftbua}l cmamucmuKd.

Yyenux HAyyumcs NCIOJIb30BaTh HpOCTGfILHPIG CIIOCOOBI NPEACTABJIICHUA U aHAJIN3a CTATUCTUYICCKUX JaHHBIX.

Kombunamopuka
Yuenux nayyumes pematb KOMOMHATOPHBIE 33a41 HA HAXOXKICHUE YMCiIa OOBEKTOB MIJTH KOMOWHAIIHIA.

Haziaonaa ceomempus
Yyenux naywumca:
] pacro3HaBaTbHA YePTEIKAX, PUCYHKAX, MOJEISIX U B OKPYKAIOIIEM MUpPE TIIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUYECKHe (UTYPHI,
] pacmo3HaBaTbPa3BEPTKH KyDa, MPSIMOYTOJIBHOTO TapaslIeIeHIe A,
() cTpOUTHPa3BEPTKH KyDa U MPSMOYTOJILHOTO MapaljIe/ieUIena;
[J BBIYHCISATEOOBEM MPSIMOYTOJIHPHOTO TIApAJUISIICTIHITE A,
Leomempuyeckue pucypol
Yyenux naywumca:
[J MOJIb30BATHCSISI3BIKOM MEOMETPUH JJIsI OMTUCAHUS TTPEAMETOB OKPYIKAIOIIEro MUPA M UX B3AUMHOTO PACTIONIOKEHHUS,
] pacro3HaBaThu N300pakaTh HA YEPTEKAX U PUCYHKAX TeOMETpHUECKUEe PUTYPBI i UX KOHPUTYPALIHH,
] HaxOOUTH3HAUEHHSI [UTHH JINHEHHBIX (UTYp, rpanycHyo Mepy yrios ot 0 no 180°;
[J peraTbHEeCI0KHBIE 3aa49H Ha MIOCTPOCHHUE.
Usmepenue ceoMempuyeckKuX 6C/IHYUH
Vyenux nayuumes:
[J MCTIONIb30BATHCBOMCTBA M3MEPEHUS AJIUH, TUIOLIAICH U YIJIOB MPU PEIICHUHU 3a/1a4 Ha HAXOKAEHUE IJTUHBI OTPE3Ka, rPaayCHON MEPBIYIIIa,
[J BBIMUCIISITHILUIONIAAN MPSMOYTOJIbHUKA, KBAAPATa,
) BBIYMCIISITHAJIMHBI JIMHEWHBIX 3JIEMEHTOB (PUTYp W UX YIJIbl, (POPMYJIBI IIOMaaen Guryp;
[J pemaTh3agadu Ha MpUMeHeHHe (HOPMYJIbI TUIOINAIH MPSIMOYTOJIbHUKA, KBAAPATA.
Koopounamer
Vyenux nayyumcs.
[J HAXOIUTbKOOPANHATHI TOUKH.
Paboma c unpopmayueit
Vyenux nayuumes:
(] 3amoJHATBIPOCTENIITHE TaOIUIBI TIO PEe3YJIBTATAM BBITIOJTHEHHSI TPAKTHYECKON padOThI, O PUCYHKY;
[J BBIMOJHATBACHCTBUSA 110 AJITOPUTMY;
[J 9UTATHIIPOCTEUIINE KPYTOBBIC AUATPAMMBI.




6 KJacc
PannonajbHbIE YHCJIA
Yyenux naywumca:
® [OHHUMATh OCOOEHHOCTH AECATUYHON CHCTEMBI CUUCIIEHUSI,
OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMH C IETUMOCTBIO HATYPaJIbHBIX YUCET,
BBIPAXKATh YUCJIA B YKBUBAJIEHTHBIX ()OpMax, BbIOMpasi HauboJjiee MOIXOSIIYVIO B 3aBUCUMOCTH OT KOHKPETHOH CUTYaIuH;
CPaBHUBATbH U YIIOPSIAOUNBATH PALIHOHAIbHBIE YNC]IA,
BBITIOJTHSITh BBIYUCJICHHS] C PALIMOHATBHBIMH YUCJIAMH, COUETasl YCTHBIE U TUCbMEHHBIE PUEMbI BBIYUCICHUH, TPUMEHEHNE
KaJIbKYJISITOPA;
®  HCIOJIB30BATh IOHATHS U YMEHUS, CBS3AHHBIE C MPOTIOPLIUOHATBHOCTBIO BEJIMUNH, MPOLIEHTAMH, B XOJEPEIICHHS
MaTEeMaTHYECKHX 3a/1a4 U 3371a4 U3 CMEKHBIX MTPEIMETOB, BBIIOJIHATH HECJIOKHBIE MPAKTUYECKUE PACUCTHI.
Yyenux nonyuum 6o3moocnocms:
® TI03HAKOMMTBLCS ¢ HO3UIMOHHBIMH CUCTEMAMH CUHCJICHHS C OCHOBAHUSIMHU, OTJIMYHBIMH OT 10;
e yrIyOWTH U PA3BUTh NMPEJCTABICHUS O HATYPATBHBIX YACIAaX U CBOMCTBAX JETUMOCTH,
® HAy4YUTHCS UCIOJIB30BATH MPUEMbI, PAITHOHATM3UPYIOIINE BEIYUCICHUS, MPUOOPECTH MPUBBIYKYKOHTPOJIHPOBATH
BBIYHCIICHUS], BRIOUPAst TIOIXOASIIIUN AJIT CUTYaLUU CIOCO0.
HelicTBUTEIbHbIE YHCIA
Yyenux naywumca:

¢ HCIOJIb30BaThb HAYAJBHBIC IPCACTABJICHUA O MHOXECTBC HeﬁCTBHTeHbeIX YUCEIT
Yyenux ROJIYYUuUnt 603MOHCHOCHb.

®  Pa3BUThH NPEACTABJIICHUE O YUCJIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX A0 ACUCTBUTENIBHBIX YUCENT, O POJUBBIUUCICHHI
BUEJIOBEUECKOH MPAKTHUKE,

® pa3BUTH U yIIIyOUTh 3HAHUS O JECATUYHON 3aMMUCH NEHCTBUTEIBHBIX YHCeN (IEPHOAMYECKIE U HEMIEPUOIUIeCKre 1podu).

N3mepenus, npudanxeHus, OUeHKH
Yuenuk nayyumecs:
®  HCIIOJIb30BATh B XOZ€ PEIICHHUS 331a4 SJI€MEHTapHBIC MPEICTABJICHUS, CBA3aHHbIE C TPUOIIKEHHBIMI 3HAYEHUSIMUBEINIHH.
Yuenuk nojyyum 603mM0HCHOCHIb:
® [IOHSTb, YTO YUCJIOBBIE JAHHBIE, KOTOPBIE HCIIOJB3YIOTCS I XapaKTEPUCTUKN OOBEKTOB OKPYIKAIOIEro MHUPa,
SBJISTIOTCSIPEUMYIIECTBEHHO MPUOIIKEHHBIMH, YTO TI0 3aITUCH MPUOIMKEHHBIX 3HAYSHHH, COAEPIKAIIUXCA B HHPOPMALMOHHBIX
UCTOYHUKAX, MOXKHO CyIUThb O TIOIPEIIHOCTH MPUOIHNKEHNS,
® [IOHSTb, YTO MOTPEIIHOCTD PE3yJIbTaTa BEIYUCICHHUI TOJIKHA ObITh COM3MEPHMA C MOTPEIIHOCTHIO NCXOAHBIX JAHHBIX.
DJIeMeHThI aJredpbl
Yuenuk nayyumecs:
®  HCIIOJIb30BATh OYKBBI AJ1s1 0003HAUEHUS YUCET, AJIS 3aNFCH CBOHCTB apr(METHUECKUX ACHCTBHIA,
® HaXOAWTb YUCIIOBOE 3HAYEHHE OYKBEHHOTO BBIPAKECHUS,
e peulaTb NPOCTEHUINNE IMHENHBIC YPABHEHUS,
® CTPOMUTh TOUKY B I€KAPTOBOM CUCTEME KOOPAUHAT 10 €€ KOOPANHATAM, ONPEAEIIATh KOOPAUHATHI TOYKU HA MIOCKOCTH.




Yuenux nonyuum 603mM0HCHOCHIb:
®  BBIMOJIHATH MHOTOIIATOBBIC MPEOOPA30BAHMSI BRIPAKEHHH, MPUMEHSISI ITUPOKUH HAOOp COCO00B U MPUEMOB;

OnucarenbHas craTuctuka. BepositHocts. KomOnnaTopuka. MHokecTBa
Yuenux nayuumes:
® [PENCTABJATH JAHHBIE B BUIE TAONHULI, THATPAMM,;
e pemaTb KOMOMHATOPHBIE 3a7a4H MepPeOOPOM BaPHAHTOB.
Yuenux nonyuum 603mM0HCHOCHIb:
e nproOpeCTH MepBOHAYABHBIN OMBIT OPTaHU3aLMH cOOpa JAHHBIX TPU MPOBEISHUH OINPOca OOIIECTBEHHOTOMHEHHS, OCYIIECTBIISTh
WX aHAJIN3, TIPEICTABIATD PE3YJIbTAThI ONPOCa B BUAE TaOIHLIbI, JHArPAMMBL;
® MPUOOPECTH OIBIT MPOBEACHUS CIYyYalHBIX SKCIIEPUMEHTOB,;
® HayYUTHCS HEKOTOPBHIM CHELHUANbHBIM IIPUEMaM PEIIeHNsT KOMOMHATOPHBIX 3a1ad.
Harnsinnasi reomerpus
Yuenux nayyumes:
® pacro3HaBaTh HAa YepTeXkax, PUCYHKaX, MOJIENSAX U B OKPY’KaIOLEM MHUPe IJIOCKUE U TPOCTPAHCTBEHHbIEr€OMETPUUECKHE
burypsr,
pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJIBHOTO MapaljieNIeUIe a, MPaBUIbHON MUPaMHIbL, [IFJTMHIPA H KOHYCA,
CTPOUTD Pa3BEPTKH KyOa U MPsIMOYTOJIBHOTO Mapajuiesienunena,;
OTIPENENISATH 110 JTMHEHHBIM pa3MepaM pa3BepTKH (PUTYPHI INHEHHBIE pa3Mepbl caMoi purypel 1 Ha000POT;
BBIUUCIIATH OOBEM MPSAMOYTOJIBHOTO MapajuiesIeuIesa.

[ ]
Yuenux noiyyum 603m0cHOCHb !

®  HAYYHUTHCS BBIYUCISATH OOBEMbI TPOCTPAHCTBEHHBIX FEOMETPUIECKHUX (PUTYp, COCTABICHHBIX U3MPSMOYTOJIBHBIX
napauIeIenunenoB;

e yrayOHUTb U Pa3BUTh MPEACTABICHHUS O MPOCTPAHCTBEHHBIX FT€OMETPUUIECKHX (PUTYpax;

8 kaacce
I[IpeameTHbIe pe3yJbTaThI 0 ajaredpe
Ne HaumeHoBaHue JAuaakTHyecKne eIHHUIBI 00Pa30BaTEIbHOIO NMpouecca
Pa3NEJI0B U TEM Yuamuecss HAy4aTcst
8 kuacce
Adreépanyeckue -DopMyTHPOBATE OCHOBHOE CBOHMCTBO aAr¢OPantiecKou ApodH U MPUMEHSTH €ro Ui IpeoOpa3oBaHus APOOCH.
apo6u -BemmonnaTe aefcTBH ¢ anreOpandecKUMH IPOOIMHU.

-[IpencraBasaTe nenoe BEIPaKEHNE B BUAC MHOTOUWICHA, JPOOHOE — B BUAC OTHOLICHHS MHOTOWICHOB, TOKA3bIBATh TOXKACCTBA.

-®opMynupoBaTh ONPEIEICHUE CTENECHU C LIEIBIM MIOKA3aTEIEM.

-dopMynupoBaTh, 3aTUCHBATD B CHMBOIHYCCKOH )OpPME U UILTIOCTPUPOBATH MPHMEPAMH CBOMCTBA CTEIICHH C LICTBIM MTOKA3ATEIEM;
MPHUMCHSTh CBOHCTBA CTCIICHH AJIsl MPEoOpa30BaHHsl BRIPAKCHUHA U BHIUUCICHHH.




2 KBa)_]paTHble - Jloka3piBaTh CBOMCTBA apU(PMETHUCSCKUX KBAAPATHBIX KOPHEH, MPUMEHSITh UX K MPCOOPA30BAHUIO BHIPAKCHU.
KOpHI/l -Beruuciate 3HaUYCHUAS Bpra)KCHI/II\/'L COACPKAMUX KBAAPATHBIC KOPHU, BBIPAXKATH NCPCMCHHBIC U3 I'COMCTPHUUCCKUX U (I)I/ISI/I‘{CCKI/IX
dbopmyi.
-HUccnenosate ypasHEHNE X’=a; HAXOJUTh TOYHBIC H MpUOIHKEHHBIE KOPHH mipu a> (.
3 Keaagpatubie - ®opmyaHpOBATH OMPCICICHUC KBAIPATHOTO VPABHCHHUS,
YPaBHEHHUA - ®opmymuposatek HopMyITy KOPHEH KBAIAPATHOTO YPABHCHUS;
- 3anucrIBaTh KBAIPATHOE YPABHCHHE,
- [IpeoOpa3oBrIBATPHENIPUBEACHHOE KBAAPATHOE YPABHCHHE B TIPUBCACHHOC,
- CBOOOIHO BIIAJACTh TCPMUHOIOTUCH,
-Pemate kxBagpatHeie ypaBaenus o ¢popmyne 1 u 2;
- Pemate ypaBHEHNS BBICIINX CTEIIEHEH
- 3aHI/ICbIBaTb " COCTABJIAATh YPAaBHCHUC IO YCJIIOBUIO 3a1a4U,
-COOTHOCUTD HAHICHHBIC KOPHHU C VCJIOBHEM 331a4H.
4 Hepasenctna
Oxpyxaocts (14 | B3auMHOe pacrosioskeHne NpsiMON U OKpykHOCTH. KacatenbHas k OkpyxHOCTH. LleHTpanbHele 1 BrucanHble yribl ['pagycHas
4acos). Mepa Ayru OKpYKHOCTH. Teopema O BMHMCAaHHOM yriie. UeTbIpe 3amMedarebHble TOYKH TPEeyrojibHUKA. CBOWCTBO OMCCEKTPHCHI
yria. CBOIMCTBO CEPEAMHHOTO MEPIICHANKYJSIPA K OTPe3Ky. Teopema o nepeceueHnt BbICOT TPEYTOJIbHUKA.
Crenenb ¢ neibim | IIpuMessTs CBOICTBA CTENEHHU € LENBIM MoKa3ateneM. Mcnonb3oBaTe cTaHAapTHBIN BUA YUCIA A 3aIIUCH YUCET. COop u rpynnupoBKa
MOKA3aTEJIEM. cratucTrdeckux Aanubix. HarmsgHoe npeacrasncHne cTaTucTnIeckoi uHdopmanmu. [ToHUMAKOT KaK ¢ TOMOIIBIO PA3TUIHBIX
3 IeMEHThI CPeIHHX MPOBOAUTCS OMHUCAHKE U 00paboTKa AaHHBIX. DOPMYIHPYIOT ONPEACICHUE BEPOITHOCTH.
cratnerukn (11 -CoCTaB/IsIOT ¥ AHAJIU3UPYIOT TAOIUILY YaCTOT,
'laCOB) -HAXOJAT MEAUAHY PsAd;
-paCIO3HAIOT PABHOBEPOSTHBIC COOBITHS;
-pelaroT 3aa41 Ha NPSMOE NPUMEHECHHE ONPEICICHHUS.
6 Hrorosoe
MOBTOPEHHE Kypca
MaTeMATHKH
KJjacca
7 Peseps 5 u.
IIpeameTHbIe pe3yabTAaThHI IO TeOMETPUU
Ne HaumeHoBaHue JAuaakTHyecKne eJUHUIBI 00Pa30BaTEJbHOI0 Mpouecca

pa3aesioB H TeM

Yyamuecs: Hay4arcst

8 kiace




YeTbIpéxyroabHu
KH

- n300pakath U 0003HAYATH, PACMIO3HABATH HA YCPTEKAX BBIMYK/IBIC M HCBBIMTYKJIBIC MHOTOYTOJIBHUKH U MX 3JICMCHTHI, BHCIIHUC YIJIbI
MHOTOYTOTbHHKA, (POPMYIHPOBATE U OOBSCHATh OMPESACACHHUS BBIMYKIBIX M HEBBIMYKIBIX MHOTOYTOJIBHUKOB H HX JJICMCHTOB,
(dopMyITUpOBaTh ONPEIACICHUS MAPAIEIOrpaMMa, TPAaNCLUH, NPSIMOYTONbHOH H PaBHOOCAPCHHOW TPAameLUd H €€ 3ICMCHTOB,
MPSIMOYTOJBHUKA, pomOa, KBaapaTa, u3o0paxkarh u 0003HAYATh, PACIO3HABATH HA YCPTS:KAX MPSMOYTONBHHK, POMO, KBaJpar,
(dbopMyIHpPOBATE CBORCTBA MapajijiejorpaMma; MPU3HAKK HapajuerorpaMma; GopMyTupoBaTe CBOHCTBA, MPHU3HAKH MPSIMOYTOJBHON U
PaBHOOCAPCHHON TpaNCUK, NPSMOYrOJbHUKA, poMOa, KBaJApaTa, CTPOUTh CHUMMETPHYHBIC TOUYKH, PaclO3HABATH (GUrYpPHI,
0012 IAI0IIHE OCEBOM U LICHTPAJILHON cuMMeTpuei; hopmymuposate Teopemy Daeca.

Inomaan

- ONHCHIBATh CUTYALMIO, H300PAsKCHHYIO HA PUCYHKE, COOTHOCUTh YEPTEK U TEKCT, WILTIOCTPHPOBATH U OOBACHITH OCHOBHEIC CBOHCTBA
IJIOLNAAH, IOHATHE PABHOBEIHMKOCTH U PABHOCOCTABICHHOCTH, WILTIOCTPHUPOBATh TEOPEMY 00 OTHOIICHUH ILIOMIAICH TPEYTOIEHUKOB,
HUMEIOLUX 10 PABHOMY VIJIy; IPUMEHSATD IIPH PELICHUH 33444 HA BBIUMCICHUS U JOKA3aTC/IbCTBO OCHOBHBIE CBOMCTBA ILIOIIAACH,
MOHATHS PABHOBEITHKOCTH U PABHOCOCTABICHHOCTH, alrcOpanteCKUi anmapaT;, BRYHCIATH ILIOMAAN (PUTYP ¢ IOMOIIBIO
HEMOCPEACTBCHHOTO UCTIOMb30BaHM (POPMYI IIIOMACH MapainenorpaMma U TPEyroabHUKA, TPACHy, poMOa; - HAXOIUTb IIOMANb
MPSMOYTOIBHOTO TPEYTONBHHIKA, HILTIOCTPUpoBaTh TepeMy I ludaropa; HaXoauTh KaTET U THIOTEHY3Y B MPSIMOYTOIEHOM
TPEYroJIbHUKE ¢ MOMOIIBIO TeopeMsl [Indaropa.

Ioxo6unie
TPEYroJbHHKH

-00BSCHATH MOHATHS: OO0, K03 PHLICHTa MO00US, MOJOOHBIX TPEYTOIBHHKOB, IPOMOPLHOHATIBHBIX OTPE3KOB; H300pakaTh U
0003HAYATh, PACIO3HABATE HA YEPTEKAX MOJOOHBIC TPEYTONBHUKU, CPSAHNE JINHUM TPEYTOIbHHUKOB, BBLACIATE B KOH(PHUTYPaLUH,
JAHHOH B YCIOBHH 3a4a4d MOAOOHBIC TPEYTONbHUKU, CPSIHHC INHUH TPEYTONbHUKOB, (POPMYIUPOBATh U HILTIOCTPHPOBATE TCOPEMY
00 OTHOLICHHH ILIOIIAACH MOJOOHBIX TPEYTONBHUKOB; (POpMYTHPOBATE H WILTIOCTPUPOBATH MMPH3HAKU MOAOOHS TPEYTOIbHUKOB;
($hOpMYITHUPOBaTh U HILTIOCTPUPOBATD TCOPEMY O CPEIHEH TMHUU TPEYTOAbHUKA; - (OPMYITHPOBATE M WILTIOCTPHPOBATH MMOHATHE -
pelarp 3a0a4uH ¢ UCIIOMB30BAHUEM 3aMEUATCIbHBIX TOUCK TPEYTOMBHUKA, PEIIaTh 330291 HA HAXOXKICHUC VITIOB B OKPY>KHOCTH,
MPUMCHATh METOJ TEOMETPHUCCKOI'O MECTA TOUCK TS PELICHUS 3aAa4 U AT JOKA3aTEIbCTBA. JOKA3BIBATh TEOPEMBI O CBOHCTBAX
MoJ0OHBIX QUTYP NPONOPLHOHATBHBEIX OTPE3KOB, GOPMYIHPOBATE H WILTIOCTPHPOBATE CBOMCTBO OMCCEKTPUCH YIJIa TPEYTONbHUKA, -
(hOpMYITHUPOBATh U HILTIOCTPUPOBATD TCOPEMY O MPONOPLUOHANBHBIX OTPE3KaX B MPSAMOYTOIBHOM TPEYTONBHUKE; POpMYTHPOBATE U
HJUTIOCTPUPOBATE TEOPEMY O TOUYKE MEPECCUCHHS MEIUAH TPEYTOIbHHKA, OOBICHATh TPUTOHOMETPHUYCCKHIE TEPMHHBI «CHHYCY,
«KOCHHYC», «TAHT'CHC», ONCPHPOBATh HAYATBHBIMU HOHATHAMH TPUTOHOMETPHH, PEIIATE MPSIMOYTOIbHBIE TPEYTOIbHHUKN; TPUMCHSTh
MIPH PELICHHH 33134 Ha BEIYUCIICHHS . MIPU3HAKH HOAOOUS TPEYTOIBHUKOB, TCOPEMY O CPESIHEH THHUM TPEYTONbHHKA, TECOPEM O
MPONOPLIHOHANBHBIX OTPE3KaX B MPSAMOYTOIBHOM TPEYTONBHUKE (IOHATHE CPEIHETO IFEOMETPHUECKOTO JBYX OTPE3KOB, CBOUCTBO
BBICOTHI B MPSIMOYTOIBHOM TPEYTOIBHHKE, IPOBEACHHONW U3 BEPIIUHBI IPSMOrO Vria, CBOUCTBO KATCTOB MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, OMPEACTICHUH TPUTOHOMETPHUCCKHUX (PVHKLHUEH OCTPOro yria B IPsIMOYT'OJTBHOM TPEYT'ONbHHUKE.

Oxpy:kHOCTH

-1300pakaTh 1 0003HAYATH, PACMIO3HABATH HA YCPTEKAX BIUCAHHBIC U OMMUCAHHBIC OKPYKHOCTH, KACATCIBHBIC K OKPYKHOCTH,
LCHTPAIbHBIC ¥ BIIMCAHHBIC YIJIBI, BBLACIATh B KOH(UIYPALIMY BIIUCAHHBIC U OMMUCAHHBIC OKPYKHOCTH, KAaCATCIbHBIC K OKPYKHOCTH,
LCHTPAIbHBIC ¥ BIIMCAHHBIC VIJIBL, (POPMYIUPOBATh U WITFOCTPHUPOBATH OMPSACICHHUS BITUCAHHBIX U OMHCAHHBIX OKPYKHOCTCH,
KaCaTeIbHOM K OKPYXKHOCTH, LICHTPAIBHBIX U BITHCAHHBIX YIJIOB, (hOPMYJIHPOBATh U HILTFOCTPUPOBATH TCOPEMY O MPU3HAKES U
CBOMCTBE KACATCIbHOM K OKPYKHOCTH, (HOpMYTHPOBATH U WILIFOCTPUPOBATh TCOPEMY O BIIUCAHHOM VTJIC, CIICACTBUS U3 3TOH
TeOopeMbl; (HOPMYTUPOBATE H WLTFOCTPUPOBATh TCOPEMY O CBOMCTBE OTPE3KOB KacaTeIbHBIX, MPOBEACHHBIX U3 OJHOH TOYKH, O
CBOMCTBE OTPE3KOB MEPECCKAIOLIUXCS XOPp/; GOPMYIHPOBATh U WLTIOCTPUPOBATH, TOKA3BIBATh TCOPEMY O BITUCAHHBIX B TPEYTOJIbHUK U
OIMMCAHHBIX OKOJIO TPCYTOJIbHUKA OKPYKHOCTSIX U CICACTBUS U3 HUX, (DOPMYTHUPOBATE H WILTHOCTPHPOBATH TEOPEMY O CBOMCTBAX
BIIMUCAHHBIX B OKPY’KHOCTb U OMHUCAHHBIX OKOJIO OKPYKHOCTH MHOT'OYT'OJIbBHUKAX, -yCTaHABINUBATh B3AUMHOE PACHONOKEHUE TIPAMOI U
OKPY>KHOCTH, IPUMEHATh IIPH PELICHUH 33/a4 Ha BBIUUCICHUE U JOKA3aTEIbCTBO. TEOPEMBI O BIIMCAHHOM YTJIE, CICACTBUA U3 3TOU
TEOPEMBI, TEOPEMBI O CBOMCTBE KacaTeIbHON K OKPYKHOCTH, O CBOMCTBE OTPE3KOB KacaTeIbHBIX, MPOBEACHHBIX U3 OXHON TOUKH, O
CBOMICTBE OTPE3KOB MEPECEKAIOMTUXCS XOPA,




7 IloBTOpEHHe. - CUCTEMATU3UPOBATh MOJIYYCHHBIE 3HAHUSA

Penrenue 3aaau.

9 xiacc

Ne HaumenoBanue
pa3aesioB U TeM

JuaaKkTHYeCKHE eMHUIBI 00Pa30BaTEILHOT0 MpoIecca

YUYCHUK HAYUYUTCH

YUYCHUK IT10JIYYHUT BO3ZMOKHOCTDb
HAYYUTLCH

1  |Keadpamuunasa pynkuus

- pacmo3HaBaTh KBAAPATHUHYIO (PYHKITHIO,

- TMPUBOJUTH IPUMEPHI KBAAPATHUHBIX 3aBHCUMOCTEN W3
peaNbHOMN KU3HH, (PU3UKH, TCOMETPHH,

- CTPOWTH U N300pakaTh CXeMATHUECKH Irpadukn
KBQIPATUIHBIX (DYHKITHIA,

- BBIABIIATH CBOMCTBA KBAAPATUIHBIX (DYHKITHHA 110
uxrpadukam;

- BBITIOJHSATH 3HAKOBO-CUMBOJIMUECKUE ICHCTBUS C
WCITOJIb30BaHNEM (DYHKITHOHATBHOW CHMBOJIHKH;

- permaTh KBaJapaTHhIC HEPABEHCTBA, a TAKKE
HEPABEHCTBA, CBOAIITNECS K HAM, ITyTEM HECIIOHBIX
npeoOpa3oBaHuiA;

- peraTh CHCTEMbl HEPABEHCTB, B KOTOPHIX OJHO
HEPABEHCTBO WU 00a SBJISIOTCS KBAPATHBIMH.

- CTpOouTh 0oJiee CI0KHBbIE TpaduKu HA
OCHOBE Tpah)vKOB BCEX M3YUCHHBIX
ynxmi;
- MPOBOAUTH Pa3zHOOOpA3HbBIC
WCCJICIOBAHNA, CBI3aHHBIE  C
KBaIpaTUIHON (PyHKIHMEH 1 ¢ Tpadukrom;
- CTPOWTh PEUYEBBIE KOHCTPYKIHH
- TIPUMEHSATH anmapar HEPABEHCTB TIPH
PEIICHUH Pa3TNIHbIX3a/1ad.

C

2 Bexmopot

- (opMyTHPOBATH OTIPEACIICHHS U WILTIOCTPHUPOBATH
MOHATHUS BEKTOPA, €r0 JJIMHBI, KOJUTMHEAPHBIX U PABHBIX
BEKTOPOB; - MPUMEHATH BEKTOPHI

JNEUCTBUA HAJ HUMU NIPU PELICHUN T€OMETPUUECKUX
3aaa4

- MOTUBUPOBATH BBEJACHUE MOHATHH U
JNIEUCTBUH, CBA3AHHBIX C BEKTOPaMHU,
COOTBETCTBYIOLUMU IMPUMEPAMH,
OTHOCSITITUMUCS K (PU3HUECKAM
BEKTOPHBIM BEJIMYUHAM

3 Ypaenenua u
HEePABeHCMEa COOHOI
NEePeMeHHOl

- YMETh PEIIATH LEJIBIE YPABHEHUSA C OJHOU TIEPEMEHHOM C
[MOMOIIBIO PA3JIOKEHNUSA HA MHOXKUTEIH,

- YMETh PEIIATH LIEJIBIE YPABHEHUSA C OAHOU TIEPEMEHHOM C
MOMOIIBIO BBEICHUSA BCIOMOTATEJIbHON NEPEMEHHOM,

- peraTh APOOHO-PAIIMOHAIBHBIEC YPAaBHEHNS,

- pelIaTh YPAaBHEHUA TPETHEN U UETBEPTON
CTEMNEHU C TTIOMOILBIO PA3JIOKEHUA HA
MHOKHUTEJIN U BBEJICHUS BCIIOMOTAaTETbHBIX
MEPEMEHHBIX, B YACTHOCTH PENIATh

OWKBAIPATHHIE YPABHEHHUS,




Conepxanue yueOHOro Kypca

S kaace
Hamypanvusie uucia u wikanvt (17 4) Jlecsrudnas cuctema cuucinenns. Pumckas Hymepanus. HatypaipHble uncia u ux cpaBHeHue. I eomerpruieckue
burypsl: OTpe30K, MpsAMas,iyy, TpeyroJbHUK. M3mepenune u nocrpoenue otpe3kos. KoopannaTHslil ayd. MeHbine nim OoJblie.

Chooicenue u gpluumanue Hamypaivioix yucei (20 ) CrnoxxeHne M BbIUUTAHUE HATYPAJIbHBIX YHCEJ, CBOWCTBA CIOXKEHMs. PeleHne TeKCTOBBIX
3amad. YucnoBoe BbIpakeHHE. BykBeHHOEBBIpaKEHHE (BBIPAKEHUS C IEPEMEHHBIMHI) U €r0 YMCIIOBOE 3HaUeHHE. PeneHne TMHEHHBIX ypaBHEHNH, KOPEHb
ypaBHEHHUS.

Ymuooicenue u deienue HamypaivHvlx yucer (27 4) YMHOXKEHHE U IeJIEHIE HATyPaJbHBIX YHCEN, CBOIICTBA yMHOKeHUA. [lenenue ¢ octatkoM. CTeneHb
yrcna. Ksagpar u ky0 uncna. CteneHb CHaTypaJbHBIM IOKa3aTesieM. PeleHne TeKCTOBBIX 3a71ad.

ILowadu u oovemst (12 4) Brraucnenus no popmynam. Ipsmoyronsauk. ITnomans npsmoyroneauka. Ipsmoyronpablil napamenenunen. EqunanIb!
iomanei noonema.

Obviknogennvie Opodu (23 1) OxpyxHOCTb 1 KpyT. o, OObikHOBEHHBIE Npobn. HaxokaeHne JacTu OT Leoro M LeJioro rno ero yactu. CpaBHeHNE
0OBbIKHOBEHHBIX Apodeli. CroskeHne U BhIMUTaHuE qpodeli ¢ OAMHAKOBBIMU 3HaMeHaTessiMu. Jlenenne u qpodu. CmemanHble yucna. CloskeHHe U BBIYUTAaHUE
CMEIIaHHbBIX YHCEI.

Hecamuunsvie Opoou. Ciroxncenue u_svruumanue decsimuynpix opodei (13 4) Jlecstuunas npodb. CpaBHEHUE, OKPYTJICHHE, CIOXKEHUE U BHIYUTAHHE
JecSITHUHBbIX apodeii. PeleHne TeKCTOBBIX 3a7ad.

Yunooicenue u deiienue decamuynslx opodeit (26 4) YMHOXKEHUE W NeJeHHe AecaTUIHbIX Apobei. [lpencrapneHne OOBIKHOBEHHOUW npoOu B BHUIE
necsituaHol. CpenHee apu(pMETUYECKOCHECKOJbKUX Uncel. PelieHre TeKCTOBBIX 3aad.

Hucmpymenmot 01 gvruucienuit u uzmepenuii (17 1) HavanpHble CBeCHNS O BBIYUCICHUAX Ha KabKysiTope. [IponenTsl. OCHOBHBIC 3a7a4u Ha
nporneHThl. [Ipumepnl Tabnun u tuarpamMm. Yo, TpeyroyibHuK. Bemmanaa (rpagycHas Mepa) yriaa. Exunnnel nsmepenus yrios. M3mepenue yrios. [loctpoenue
yIJia 3aJaHHOMN BEJIUYHHBL

Hmozoeoe noemopenue (15 4)

6 xaacc
Henumocmo uucen (204) /lenurenu u xkpatHele. [Ipu3Haku nenmumoctu. IIpocTeie u coctaBHble uncna. [IpusHaku nenumoctu. PasnoskeHue yncna
HAIMPOCTbIE MHOXKUTEIH.

Clooicenue u gplyumanue Opodeil ¢ pazuvimu 3namenamenamu (22 4) OcHoBHOe cBoiicTBO Apodu. Cokparnenue apodeii. [Ipusenenue apodeii k oommemy
3HameHareno. CloXKeHue UBbIYUTaHNe APOOeHic pa3sHbIMU 3HaMeHaTe siMK. CJI0KEeHE W BBIYUTAHUE CMEIIAHHBIX YHCET.




Ymnooicenue u detenue 00viknoseHHbLX Opobeit (30 4) YMHOXKEHHE U JleleHue OOBIKHOBEHHBIX IpoOel 1 cMeanHbIx yuces. Haxoxnenue qpodu ot
YHCiIa ¥ YHCiIa IO 3HaUeHHIo ero apodu. Ilpumenenne pacrpeneanTensHOro CBONCTBA AJsl yMHOXKeHus! [poOeil. Pemenne apudmerndeckuxsanad. Bzaumuo

obparHeie uncna. Haxoxnenune 3HaueHnH JPOOHBIX BBIPAKEHUH.

Omunowenus u nponopyuu (19 4) TloHsiTHE OTHOILIEHUS BeTUYUH 1 ynces. OnpeneneHue Nporopiry U CBONCTBA MPOTIOPIUIA. Permenue mponopuuii.
[IpsimMast u oOpaTHast MPONIOPIIHOHAIbHAS 3aBUCUMOCTH. PellieHue 3aa4d ¢ moMOIIbO nponopuuid. Macirad. J{muHaokpykHOCTH U Tuomans kpyra. Ilap.

Honoxncumenvuvie u ompuyamenvusie yucia. (13 1) KoopaunarHas npsimasi. IIpotuBononoxusie yncna. Moayne yncna. CpaBHeHue yncen. M3smeHenne
BEJIMUUH.

Cirosicenue u eblyumaniie HOJLONCUMETbHBIX U OMPUUAME/TIbHbBIX HUCEIL. (11 ‘l) CrnoxeHne 4uce ¢ INOMOIIBIO KOOpI[I/IHaTHOfI HpﬂMOfI. CrnoxeHnue

OTPULATEJIbHBIX YHUCCII. CroxeHue 4ncen ¢ Pa3HbBIMHU3HAKAMMU . Brrauranne.
Ymnoorcenue u denenue noroxcumenvuvix u ompuuame/ibHblxX HUCEe/l. (12 ‘l) VMHOKEHIE 1 ACJICHUEC OTPULATEJIbHBIX YHUCCIT U YUCEIT C PA3HBIMU

3HakaMu. PanrionanbHble yncna. CBoiicTBa AefCTBUM CpallMOHAIbHBIMHU YHCIaMU.

Pewenue ypasuenuit (15 4) Packprirue ckodok. Kospdurment. IlonoOHble cnaraemble u nx npuseneHne. Pemenne ypasHennil. Pemenne 3anad ¢

MOMOILBK YPAaBHEHU.
Koopounamet na niockocmu. (13 1) IlepneHnukyssipHbIC U apayjienbHble psiMble. [IpsMoyroipHas cucTeMa KOOpIMHAT Ha TIOCKOCTU. Tabmuips! 1

auarpaMMbl. I'paduku peasbHbIX IPOLIECCOB.

Hmozoeoe noemopenue kypca (15 uacoes).

7 Kaace
Conepxkanue y4eOHOro Kypca:
Ne HaumeHoBaHMe pa3aesioB H
TeM
1 Bobipaxkenusi. Toxpnectsa. Beoipaxxenusi. Uncnosble BbipakeHUs. BripaxeHus ¢ nepeMeHHbMU. CpaBHEHHE 3HAU€HUIH BbIpasKeHUI.
YpasHenus. (22 yacoB) IIpeoOpaszoBanmne BbipakeHwil. ColicTBa ameiicTBuii Han uucnamu. TosxnectBa. TOXXIECTBEHHBbIE IMPeoOpa3OBaHMs
BBIPAXKCHUI. YPaBHEHUsI C OJJHON MEPEMEHHOM. YpaBHEHHE U €ro KOpHU. Pelenne NTUHENHbIX ypaBHEHUH U 33434 C
MIOMOIIBIO ypaBHEHHH. CTaTHCTUYECKHE XapaKTePUCTUKH: CpeaHee apruMETHUECKOe, pa3Max, MOJa, MeINaHa.
2 HauaneHbie IIpsmas u orpesok. Touka, npsmas, orpe3ok. JIyd u yron. CpaBHeHue OTpe3koB U yrioB. PaBeHCTBO
reoMeTrpuuecKkue CBeAeHHus | reoMerpuueckux ¢uryp. Msmepenue otpeskos u yrioB. [[nnHa otpeska. I panycHas mepa yria. EnuHurier
(8 uacoB). n3mepenus. Bunel yrios. Beprukanbhbeie U cMexxHbIe yribl. buccekrpuca yria. llepnenaukynspHbie npsiMble.




3 ®ynkuuu ( 11 yacos) Oyakunn U ux rpadpukn. Yro Takoe ¢yHkums. Beramcnenne 3HaueHwit ¢yHkumm mo ¢opmyne. I'padpux
¢bynxumn. Jluaeitnas ¢pyakuust. [IpsiMast nponopLrioHaTbHOCTB U ee rpaduk. JinHetiHas GyHkums u ee rpaduk.

4 Tpeyronbuuku (14 yacos). TpeyronbHuk. PaBHBIE TpPEYrOJBHUKH. [IpusHaku paBeHCTBA TPEYrOJbHUKOB. PaBHOOEpEHHBIN
TPEYrOJIbHUK, €r0 CBOICTBA U MPU3HAKU.

5 CreneHb ¢ HATYPAJIbHBIM Crenenb u ee cBoiicTBa. OnpeaecHHE CTCIICHH ¢ HATYPATBHBIM MOKA3aTeACM. Y MHOKCHHE U ICJICHUC CTCIICHEH .

nokasaresem (11 gacos) Bozsenenue B crenens npouseencHus U creneHd. OaHouneHsl. OXHOUICH U €ro CTAHAAPTHBIA BU. Y MHOJKEHHE OTHO'WICHOB.
Bo3Be/ICHNE OTHOWIEHA B CTENEHb. MYHKIMU y=X" U y=X 1 MX rPadUKi

6 MMapannenbHbie npsimbie (9 [TapannenbHble U mepecekaroliuecs: npsiMble. TeopeMbl O MapaielbHOCTH MNpsMbIX. OmnpeneneHue.
4acoB) Axcuomsl 1 TeopeMbl. JlokazaTenbCcTBO OT MPOTHBHOTO. Teopema, oOpaTHast JaHHOM.

7 MHorousenni (17 yacos) CyMMa M pa3sHOCTb MHOroOWwlIeHOB. MHOroujieH M ero craHaapTHeiii Buj. CloXkeHHE M BbIUMTaHHE
MHOrouseHoB. lIpousBeneHne opHOUIEHa M MHOTOYJI€HA. YMHOXEHHE OJHO4WIEHa Ha MHoOroudieH. BriHeceHue
o0mmero MHOKHTENS 3a CKOOKHU. [Ipon3BeneHne MHOTOWIEHOB. Y MHOKEHHE MHOTOWIEHa Ha MHOTOWIeH. PasnoxeHne
MHOTOYJIEHA HA MHOYKHTEJIH CIIOCOOOM IPYIIITHPOBKH.

8 CooTHomeHust MEeKAY CymMa yrjioB TpeyrojbHuka. BHeliHue yribl TpeyrojbHuka. Bunbel TpeyronbHukoB. Teopema o
CTOPOHAMH U yrjamm | COOTHOIIEHUSAX MEXIYy CTOPOHaMHM U yIylaMHu TpeyrojbHuka. HepaBeHcTBO TpeyrosbHuka. IlpsimoyronbHbie
TpeyroJjibHuka (18 yacos). TPEYroJIbHUKH, CBONCTBA U MPU3HAKU PABEHCTBA MPSIMOYTOJbHBIX TPEYroJbHUKOB. PaccTosiHue OT TOYKU A0

npsiMoii. PaccTositnnme mexnay napaulenbHbIME NPsIMbIMU. [IoCTpoeHMss ¢ NMOMOINBIO LIUPKYJIST W JIMHEUKU.
ITocTpoeHue TpeyroJbHUKA [0 TPEM BJIEMEHTAM.
9 ®opMyJbl  COKPAILIEHHOIO KBanpar cymmbl U kBazpar pasHocTd. Bo3seneHne B KBaapaT U B KyO CyMMBI U Pa3HOCTH ABYX BBIPAKEHHH.
yMHo:keHHs (19 yacoB) PaznoskeHne Ha MHOXKUTENM C MOMOLIBIO (OPMYIT KBajpaTa CyMMBI U KBaapaTa pasHOCTH. Pa3HOCTH KBaIpaToB.
CymMma 1 pasHOCTh KyOOB. YMHOXKEHHE Pa3HOCTH JIBYX BBIPAKEHHUI Ha MX CyMMy. Pa3ioskeHne pa3HOCTH KBagpaToB
Ha MHOXHTENH. PasnoskeHne Ha MHOXHTEIM CyMMBI M pasHOCTH KyOoB. IIpeoOpa3oBaHne LENbIX BBIPAYKEHHH.
IIpeoOpas3oBaHne LENOro BHIPAKEHHsT B MHOTOWIEH. lIprMeHeHHMe pasiIMdHBIX CIOCOOOB ISl PA3NIOKEHUsS Ha
MHOKUTEJTH.
10 Pemenne reomeTrpuuecKux IIposemuBanue npsamoil. Iloctpoenue npsmMeix yrios. (Cxema pelieHMs 3a7ad Ha MOCTpoeHue. AHanu3 u

3aga4 (15 gacos).

MOCTPOEHUE MpPU peLIeHUM 3aJady Ha MOCTPOEHHE LMpKyJleM M JuHelkoil. Jloka3aTenbCTBO B 3adadax Ha
MOCTPOEHUE LUPKYJIEM U JIHHeWKkoN. MccnenoBanue B 3afja4ax Ha NOCTPOEHUE LUPKYJIEM U JIUHEH KOH.

11

CucremMnl JHHEeHHDBIX
ypaBHeHui#i (16 yacoB)

JIunelinple ypaBHEHHs ¢ ABYMsI IEPEMEHHBIMU U UX CUCTEMBI. JINHEIHOE ypaBHEHUE C IBYMsl [IEPEMEHHBIMH.
I'paduk nuHEHHOrO ypaBHEHHs C AByMsl nepeMeHHbIMH. CHCTeMbl JTMHEHHBIX YPaBHEHUH C NBYMsI MEPEMEHHBIMHU.




Pemenne cucrem nuHelHbIX ypaBHeHHH. Crioco® moacraHoBku. Crioco® crnoskeHust. Pernenne 3amad ¢ moMoLbro
CHCTEM YPaBHEHH.

12 Hrorosoe nosropeHue Pernennii nuHelHbIX ypaBHeHUH. POPMyITbI COKpALIEHHOTO YMHOKeHUs1. Pemenne 3aga4y. Crenenu
Kypca MaTeMaTHKH 7
kjaacca (4 gaca)
13 Peseps (4 uaca)
8 ki1ace
Ne HaunmeHoBaHMe pa3ae/ioB H TeM

1 PaunonanbHbie a1podu (23 yacos) Paunonanehble Bepaxkerns. OCHOBHOE CBOHCTBO npobu. CroxkeHne U BeIMUTaHUE Apodeii ¢
OZIMHAKOBBIMH 3HaMeHaTeNsiMu. CII0KeHHe 1 BBIUUTaHHUE APOOei ¢ pa3HbIMH 3HAMEHATEISIMU.
YmHoxerne apodeit. Bozsenenune npodu B crenens. [enenne apodeii. [IpeobpazoBanne pamoHaIbHBIX

o k
BbIpakeHU. PyHKIUS y =— U ee rpadux.
X

2 Yeruipexyroabuuku (13 gacos). MHoroyroyibHuK. Beinykibiii MHOroyrosibHuk. YersipexyronbHuk. [lapannenorpamm u Tpaneuus.
[Ipsimoyronbuuk. Pom6. Kagpar.

3 Ksaapatubie kopau (19 yacos) HeiicTBuTtenpHble uncia. PannonaneHble uncna. UppannoHanpHble uncia. ApupmMeTndeckuii KBaapaTHbIH
kopeHb. KBanpaTHbie kopHU. ApudMeTHUECKUH KBaIPaTHBIN KOPEH.. Y paBHEHNE

2 o

x° = a. HaxoxneHne NpuOIIKEHHbIX 3HAUSHNI KBaJpaTHOTO KOpHs. DYHKINs y=v/X 1 ee rpaduk.
CroiicTBa apu()MeTHUECKOTO KBaapaTHOrO KOpHs. KBampaTHbIN KOpEeHb X MPOU3BENEHHS, APOOH U
cTernieH. BriHeceHre MHOXKUTENA 3a 3HaK KOpHsl. BHeceHne MHOKUTENs MO 3HaK KOPHS.
[TpeoOpazoBaHue BbIpAKEHUH, COMEPKAINX KBAPATHBIE KOPHH.

4 nomans (14 yacos). IlonsiTHe monaau MHOrOyrojpHukKa. 1lnomanu npssMoyroiabHuKa,
napajuiesiorpaMma, TpeyrojpHuka, Tpanenun. Teopema [Tudaropa.
Teopema, obpatHas Teopeme [Tudaropa. @opmyna I'epona.

5 Ksanpatubie ypaBHenus (21 gac) Henonnsie kBaapatHeic ypasHEHIA. DopMyna KOPHCH KBaIpaTHOTO ypaBHEHUA. PemmeHue 3a0a9 ¢ MOMOIIBIO

KBagpaTHbIX ypaBHeHUH. Teopema Buera. Pernenne qpoGHBIX paunoHaTbHEIX VpaBHeHHH. Penenne 3aaa4u ¢
ITOMOIIBIO PAITHOHAIBHBIX VPABHECHHUI.




IlonoOHble  TpeyroibHuku (18
4acoB)

[TponoprwioHanbHbIe OTpe3Ku. OnpeneneHne nogoOHbIX TPEYTOJIbHUKOB.
OTtHomeHnne romanel nmogoOHBIX TPeyroJbHUKOB. IIpm3Haku momobusi TpeyronbHukoB. [IpuMeHeHue
nono0ust K oKa3aTenbCTBy TeopeM. CpemHss JUHHUS TpeyrojbHHKA. [IpormopruoHanbHbIE OTPE3KH B
NpPsSIMOYTOJIBHOM TpeyrojbHuke. [IpakTudeckne mnpuioxeHus mnonodus TtpeyronbHukoB. O momoduu
npon3BOJIbHBEIX (uryp. COOTHOLIEHHS MEXAYy CTOPOHAMHU U yIJIaMU NPSMOYTOJIBHOTO TPEYrOJIbHUKA.
CuHyc, KOCUHYC U TaHT'€HC OCTPOTO yIjla MPsIMOYTOJIbHOIO TPEYrOJbHUKA. 3HAUEHUSI CUHyCa, KOCUHYCa U
TaHreHca yrjos 30, 45 u 60 rpanycos.

7 HepasenctBa. (20 yacos) Uucnosble HepaBeHCTBA W UX cBoicTBa. ClokeHHME M YMHOXKEHHE 4YHCJIOBbIX HEPaBEHCTB.
[NorpemrHocTh M TOUHOCTD NpHOMIKeHUs. HepaBeHcTBa ¢ 01HOM nepeMeHHOH 1 ux cucTeMel. [lepeceuenne u
oObenMHEeHne MHOXeCTB. UMCIIOBBIE MPOMEXKYTKH. PeleHne HepaBeHCTB ¢ OAHOW mepeMeHHOH. Pernenne
CHUCTEM HEPABEHCTB C OHON NepeMeHHOM. J[0ka3aTenbCTBO HEPABEHCTB.

8 OxpyxHocth (14 uacos). Bsaumnoe pacrnosioskeHne npsiMor U OKpy>KHOCTH. KacarenbHast K OKpy>KHOCTU. LleHTpasibHBIEe U BIIUCAHHBIE
yrabl. I'panycHast mepa nyru okpyxHocTu. Teopema o BhmcaHHOM yrie. UeTelpe 3amedaTeNbHbIE TOUKU
TpeyronpHuKa. CBOICTBO OrccekTpuch! yria. CBOMCTBO CepeANHHOTO MEPIIEHANKYIIpa K OTpe3Ky. Teopema o
riepecevyeHH BbICOT TPEYroOJIbHUKA.

9 Crenenb ¢ upeabiM mnokasartejeMm. | OmnpeneneHue CTeNeHU C LEAbIM OTpPULATENBHBIM TNoOka3aTeneM. CBOICTBA CTENEHHM C LEJbIM

Daementnl craTucTuku (11 wacoB) | moxaszarenem. CranpapTHeiii Bua uuciaa. COOp M IPyNmUpOBKAa CTAaTUCTUYECKUX AaHHBIX. HarmsmHoe
NPEACTaBICHUE CTATUCTHYECKONH HHPOPMALIUHL.

10 IlosTOopeHue reomerpuu (S yacos).

11 IloBTOpeHue anre6pnl (6 yacos)

12 Peseps (5 uacos)

9 kaace

Coaep:xanne y4e0HOro Kypca:

KBanparnunas pyHkuuss | BeraucnaTe 3HaueHUs1 QyHKIMHA, 3a1aHHBIX (HOPMYJIaMH, COCTABIISTh TaOIHMLbI 3HaYeHuH QyHKIuil. Haxonute

(22 qaca) obJacTu onpeneneHus ¥ 3HaU€HUH QyHKIMY, pacrio3HABATh BUbI (PYHKIMH, 3a1aHHBIX (GOpMyTIaMH WK rpaduKam,
OTIHMCHIBATh CBOWCTBA (PYHKIMI HA OCHOBE UX I'PaguyIeCcKOro MpeacTaBICHHs, MOJIEINPOBATh PEATbHBIE 3aBUCHIMOCTH
bopmynamu u rpadpukamu, yuTaTh rpaduku. PacrosHaBaTh KBagpaTHBIA TPEXWIEH H HAXOIAT €ro KOPHH.
[pumensTh GOPMyYITy Pa3IOKEHHs KBAAPATHOTO TPEXUICHA HA MHOKHUTEIH. PacrosHasaTs (DyHKIMHK BHIA y=ax,
byHKUMHK BUma y=ax”+n, y=a(x-m)2, MOKa3bIBAIOT CXEMATHIECKOE PACIIOJIOKEHHE HA KOOPAUHATHOH IJIOCKOCTH
rpapuKOB, HAXOIAT BEPLIMHY Mapabobl 13 POPMYJIbL, CTPOUTh HAa KOOPAMHATHOH IUIOCKOCTH rpaduku GyHKIHH
STHUX BUOB. BeaucnsaTe 3HaueHUi QyHKIMIA, COCTABIATh TAOIUIIBI 3HAUEHHH, 3HAKOMSTCS CO CXEMON MOCTPOEHUS
rpadpKOB KBaIPaTUIHBIX (PYHKUNH. BBIMOTHATE OCcTpoeHNe rpaduKoB MO cXeMe, MPUMEHITh GOPMYITy A
BBIUHCJICHUs] BEpPIINHBI apaboJbl. BIMONHATE nocTpoeHue rpauKoB, OMUCHIBATh CBOICTBA (PYHKIMHU. Beraucustor




3HAYEHUs BBIPAXKCHUI, COAEPIKAUX KOPHU N-OM CTENEHH.

Bexrops! (11 gacos)

cI)OpMy.]'II/IpOBaTb ONPECACIICHNSA U WIUIFOCTPUPOBATE NOHATHSA BEKTOPA, €I'0 AJIMHBI, KOJUIMHEAPHBIX U paBHbIX
BEKTOPOB, MOTUBHUPOBATHL BBCACHUC MOHATHH U HGfICTBPIfI, CBA3aHHBIX C BEKTOpaMu, COOTBECTCTBYIOIIIUMU
npuMepamu, OTHOCAIIUMHACA K (I)I/ISI/ILIGCKI/IM BCKTOPHBIM BCJIMYHNHAM, IIPUMCHATE BEKTOPBI U HeﬁCTBHﬂ HaJa HUMU TIpU
pPEeHICHUN TCOMECTPHUUYCCKUX 3adaY

YpaBHeHuUs 1
HEPABEHCTBA C OJTHOMU
nepemMeHHOH (14 yacos)

Pacnio3HaBaTh JMHEHHbIE U KBaAPATHBIE YPABHEHMS, LIeNIble U IpOOHbIE ypaBHEHUS U pelnaTh ux. Pemars auHelHble,
KBaJpaTHbIE YPABHEHUS, a TAK)KE YPABHEHUS, CBOISIIMECS K HUM. Permnars 1poOHbIe palioHAIbHBIE YPABHEHUS
3a/1a4u, CBOSIIIUECS K HUM. PemaTh TeKCTOBBIE 3a1a4H anredpaniecKuM Croco0oM; MePEXoIsT OT CIOBECHON
(bOpMyYIHPOBKH YCIIOBUS 3a/1a4H K aareOpandeckoil MOJENH IyTeM COCTaBJICHUS YPABHEHHs, HHTEPIPETHPOBATh
pe3yibrat. Pacrio3HaBaTh JIMHEHHbIE U KBaAPATHBIE HEPABEHCTBA, (POPMYITHPOBATh CBOWCTBA YHUCJIOBBIX
HEPaBEHCTB, WIIIIOCTPUPOBATh UX HA KOOPAUMHATHOM NpsAMON. PemaTs kBaapaTHbIE HEPABEHCTBA HA OCHOBE
rpadpuecKux NpeacTaBIeHuil. Paco3HaBaTh HEPABEHCTBA, PELIAEMble METOJOM HHTEPBAJIOB M PELIATh HX.

Merton koopaunar (10
4acoB)

OOBACHATH U WILTFOCTPUPOBATH MOHATHUS MPSIMOYT'OJIBHON CHCTEMBI KOOPIMHAT, KOOPAUHAT TOUYKH U KOOPIUHAT
BEKTODA,

BBIBOJUTH U HCIIOJIb30BATh MPH PELICHNUH 3a1a4 (OpMYIIbI KOOPAMHAT CEPEINHBI OTPE3Ka, IIMHBI BEKTOPA,
PAcCTOSIHUSL MEXKAY ABYMsI TOUKAMU, YPABHEHHsI OKPY>KHOCTH U NPSMOU

YpaBHeHuUs 1
HEPaBEHCTBA C ABYMsI
nepemeHHbIMH (17
4acoB)

Pemars ypaBHEHUs C MOMOIIBIO rpadUKOB, HAXOMS KOOPAWHATHI TOUEK nepecedeHusi. KoHcTpynposarth
SKBHUBAJICHTHbIE PEUEBbIC BBICKA3BIBAHUS C UCIIOJIb30BAHUEM aNreOpanyecKoro U reOMeTPUIECKOrO SI3bIKOB.
IIpumensTs AN penieHuss CUCTEM YPaBHEHHI BTOPOH CTENEHU METO MOACTAHOBKHU U CJIOXKEHUS, 3aMEHbI
nepeMeHHOI. Pemrare TEKCTOBBIE 3aa4ul aIreOpandecKuM CIOCO0OM; MEPEXOAUTH OT CIOBECHON (hOPMYITUPOBKU
YCIIOBHS 33/1a41 K anreOpandeckoil MOJENH IMyTeM COCTAaBJICHUS] CHCTEMBI YPABHEHHH, pelIaTh CHCTEMY U
UHTEPIPETHPOBATh pe3yJbTaT. Pemars CHCTEMbI HEPABEHCTB C ABYMS IIEPEMEHHBIMU Ha OCHOBE IpadUIeCcKUx
npeacrasaeHnil. HITpuxoBKOl NOKA3bIBATE PEIIEHUE CUCTEMbI HA YEPTEKE.

CooTHoOIEeHNEe MEXKITY
CTOpOHaMI/I nu er'IaMI/I
TPEYrOJIbHUKA.
CkamnsipHOe
MPOU3BENCHNE BEKTOPOB
(11 gacoB)

DopMyIMPOBaTh U WLTIOCTPUPOBATh ONPEAeNIEHUs] CHHYyCa, KOCUHYyCa, TAHI'€HCca U KoTaHreHca yrios oT 0 no 180°.
BBIBOAUTE OCHOBHOE TPUTOHOMETPHYECKOE TOKIAECTBO U (POPMYJIBI TPUBEACHHS, (POPMYIHPOBATH U TOKA3bIBAThH
TEOPEMbI CHHYCOB U KOCHHYCOB, MIPUMEHSTh UX MIPU PELICHUN TPEYTOJbHUKOB; OOBSICHATD, KaK HCIIOIb3YIOTCS
TPUTOHOMETPHUECKUE (POPMYIIBI B N3MEPUTENBHBIX padoTax Ha MECTHOCTU. POPMYITHPOBATH ONPENENCHHUS yIiia
MEXy BEKTOPAMH U CKAISIPHOTO MIPOM3BENEHUS] BEKTOPOB; BBIBOAUTE (POPMYJITY CKaJSIPHOTO MPOU3BEACHUS Yepes3
KOOPZAHUHATBI BEKTOPOB; (POPMYIUPOBATH M OOOCHOBBIBATH YTBEPKACHUE O CBOWCTBAX CKAJSIPHOTO MPOU3BEACHUS,
HCIIOJIb30BATh CKAJAPHOE NPOU3BEAEHUE BEKTOPOB MPH PELICHUH 3a1a4

Apudmernueckas u
reoMeTpuyIecKast
nporpeccus (15 gacoB)

Pacno3HaBath apupMeTHUECKYIO MPOTPECCUI0 MTPH Pa3HBIX crioco0ax 3aiaHusi. BeIBOAUTE Ha OCHOBE
IOKa3aTeIbHBIX PACCYKAECHUH POopMyNly n—T0 uieHa apupMeTHIeCKOH MPOrpeccH, perarh 3a1a4u ¢
UCTIOJIb30BaHUEM 3TOH (popMybl. PaccMaTpuBaTh NpUMEpHI U3 peabHON KU3HH, H300paKaTh COOTBETCTBYIOLIHE
3aBHCHMOCTH Tpaduuecku. Pacro3HaBaTh reOMETPUUECKYIO MPOrPECCHIO MPH Pa3HBIX COCO0ax 3a1aHusl.
BBIBOANTE Ha OCHOBE AOKA3aTENbHBIX PACCY)KACHHH (GOPMYITy N —TO HIEHA FEOMETPUUECKOH MPOrPecCHH, peIaTh
3a/la4u C MCIIOJIb30BaHUEM 3TOH fopmysl. PaccMaTpuBaTh mpuMephl U3 peabHON KU3HH.

JInuHa OKPYKHOCTH U
tomaab kpyra (11
4acoB)

DopMyupoBaTh OIpeAeIeHHEe MIPABUIBHOTO MHOTOYTOJIbHUKA; (POPMYIIHPOBATH M IOKA3bIBATH TEOPEMBI 00
OKPY>KHOCTSIX, ONMMCAHHOW OKOJIO MPABUIIBHOTO MHOTOYTOJIbHUKA

U BIIMCAHHOW B HETO; BHIBOAUTDH M MCIIOIB30BATH (POPMYIIBI ISl BBIYMCIICHHUS TUIOLIAIN TPABUIIBHOTO
MHOTOYTOJIbHHKA,




€ro CTOPOHBI U pajnyca BIIMCAHHON OKPYKHOCTH, PEIIaTh 3a4a41 Ha IOCTPOECHHUE TPABUIIbHBIX MHOTOYTOJIbHUKOB;
OOBSICHATD TIOHATHSI JUTMHBI OKPY>KHOCTH | TUIOIIAAN KPyTa;

BBIBOJUTH (DOPMYJIBI TSl BBIYMCIICHUS UTHHBI OKPY)KHOCTH U IIMHBI IyTH, TUIOIAAHN KPyra U TUIOLIad KPyrOBOTO
CEKTOPA; MPUMEHSTD 5TH (POPMYJIbI TPH PELISHUH 33134

DJIeMEHTBI
KOMOWHATOPHKH U
TEOPUU BEPOSITHOCTEN
(13 gacoB)

Pacnio3HaroT KOMOMHATOPHBIE 3a1a4H, PEIIAOT UX MepeOopOoM BapHaHTOB. 3HAKOMSTCS ¢ KOMOMHATOPHBIM IPABUIIOM
YMHOXXEHHS, TIOHATHEM (aKTOpHaa, BEIYUCISIOT (pakTopuainsl. Pacno3HaBaTh 3amadul Ha pa3MEIleHUsT U COUCTaHMS
U BBITIOJTHATH BBIUMCIICHUE YUCIIA pa3MEIIEHIH U coueTaHuil 1o ¢popmyse. [IpoBonuTe ciydaiiHble SKCIIEPUMEHTHI, B
TOM YHCJIE C TOMOIIBI0 KOMIBIOTEPHOIO MOACTHPOBAHUS. BBIYHCIATE 4aCTOTY CIIy4alfHOrO COOBITHSL, OLICHUBAIOT
BEPOSITHOCTB C MOMOUIBIO YaCTOTBI, OJYUY€HHOU ONBITHBIM ITyTeM. Pemares 3aaadu Ha HaXOXKIAEHUE BEPOSITHOCTEN
coObrtuil. [IpuBOIUTE MpUMEPBI CITy4alHBIX COOBITUN. B 4aCTHOCTH OCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH,
MAaJIOBEPOSITHBIX COOBITHH. IIpuBOINTE MpHMEPHI pABHOBEPOSTHBIX COOBITHH.
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JBmkeHue (8 4acoB)

OOBsCHATB, YTO TaKOE OTOOpAKEHHE TNIOCKOCTH Ha ¢e0st U B KAKOM CJTy4ae OHO HA3bIBAETCS IBHXKEHUEM IUIOCKOCTH,
OOBSICHATD, UTO TAKOE OCEBAsi CAMMETPHSL, IEHTPAIbHAS CAMMETPHS, TTApAIJIENIbHBIN MIEPEHOC U TIOBOPOT;
00OCHOBBIBATD, YTO 3TH OTOOPAKEHHS TUIOCKOCTH Ha CeOsl SIBISIFOTCS ABMKEHUSIME, OOBACHSTD, KAKOBA CBSI3b MEXAY
IBYKEHUSIMU

U HaJIOKEHUSMU, UJUTIOCTPUPOBATh OCHOBHBIE BUJIbI ABM)KEHUM, B TOM YHUCJIE C IOMOLIBIO KOMITBIOTEPHBIX
POrpaMM.

11

Hrorosoe nosTopeHue
anredpsI (9 yacoB)

[ToBTOPAIOT NOHATHE CTENEHU U €€ CBOMCTBA, MOHATHE KBAAPATHOIO KOPHS U KOPHS N-OM CTEMEHH, BBIMOJHSIIOT
BBIYHCIICHUS cTereHeld u kopHel. [IpeoOpasyroT pauroHaIbHBIE BRIPAKEHHS, UCTIONB3YsT (DOPMYJITbI COKPAIIEHHOTO
YMHOSKEHUS, YITPOLIAIOT BBIPAKEHHS ¢ KOPHIMHU. PeraroT ypaBHEHHs BCEX BUIOB, B TOM YHCJIE CIIOCOOOM 3aMEHBI
nepeMeHHON. [TOBTOPSIOT MPaBUIIO pelIeHus IPOOHBIX PALMOHATBHBIX YPABHEHUH U BBITIOJNHSIIOT PELICHIE
ypaBHeHU. [TIOBTOPSIIOT aNrOpUTM peLIeHUs KBAAPATHBIX HEPABEHCTB, PEIIAOT, 3aITUCHIBAIOT OTBET. COMOCTABIISIIOT
CrocoOBI peleHus IMHEHHBIX U KBAAPATHBIX HEPABEHCTB.

12

HauanbHble cBeneHus us
crepeomeTpuu (8 4acoB)

OOBACHSTBH, YTO TAKOE MHOTOTPAHHUK, €T0 TPaHH, peOpa, BEPIINHBI, THATOHAIN, KAKOH MHOTOTPAHHUK Ha3bIBAETCS
BBIIYKJIBIM, YTO TAKOE N-YroJbHAst MPU3Ma, €€ OCHOBaHMUs1, OOKOBBIE IPaHu U OOKOBBIE pEOpa, Kakas mpu3smMa
HA3bIBAETCS MPSMON M Kakasi HAKJIOHHOM, YTO TaKO€ BBICOTA MPU3MBI, KaKast MPU3Ma Ha3bIBACTCS MaPaJUICIICTTUIIEIOM
U KaKO# mapajuiesienuner] Ha3bIBaeTCsl MPSIMOYTOJIbHBIM; (POPMYIHPOBATh U OOOCHOBBIBATH YTBEPIKIACHUS O CBOIICTBE
IFiaroHajiel mapajuieNienunesa 1 0 KBaapaTe JUarOHAIH MPSMOYTOJIBHOTO NMapajuleenunena, OObsICHATD, YTO TaKOe
00BEM MHOTOIPaHHHKA;, BBIBOIUTH (€ IOMOLIBI0 npuHLKNa KaBanbepn)

bopmyiy 0ObEéMa PSMOYTOJIBHOTO Mapajuiesienunena; OObsCHITh, KAKOH MHOTOTPAHHUK HAa3bIBACTCS MUPAMUIOH,
YTO TaKO€ OCHOBAHHE, BEPIINHA, OOKOBBIE IpaHy, OOKOBBIE pEOpa U BBICOTA MUPAMHIBI, KaKasl MHIPaMHIa Ha3bIBACTCSI
NPaBUIIBHOH, YTO Takoe arnodema MpaBUIbHON MUPaMUAbL, IPUBOAUTL GOpMyITy 0ObEMa MUPaMHUIBL, OOBSICHATD,
KaKO€ TeJIO Ha3bIBAETCS LMJIMHAPOM, YTO TAKOE €r0 OCh, BBICOTA, OCHOBAHMS, PaANyC, OOKOBAsi MOBEPXHOCTD,
obpasyroiue, pa3BépTka OOKOBOU MOBEPXHOCTH, KAKUMU (HOPMYJIAMH BBIPAKAIOTCS 0OBEM U TUIOIIAAL OOKOBOM
MOBEPXHOCTH IIMIIMHPA; OOBSCHSTH, KAKOE TEJIO HA3bIBAETCSI KOHYCOM, YTO TaKOE €r0 OCh, BBICOTA, OCHOBAHUE,
OOKOBas MOBEPXHOCTh, 0Opa3yroIIne, pa3BépTKa OOKOBOM MOBEPXHOCTH, KAKUMH (POPMYJIaMH BBIPAXKAIOTCS O0BEM
KOHyCa U TUIOIaAb OOKOBOH MOBEPXHOCTH; OOBSICHATD, KaKasl IOBEPXHOCTh Ha3bIBaeTCs chepoii U Kakoe Teso
HA3bIBAETCS IAPOM, YTO TAKOE paanyC U JuaMeTp cdepsl (1mapa), KakuMu (GpopMysiaMu BEIPAXKAIOTCS O0BEM IIapa U
iomanb chepsl, H300pakaTh U paclio3HaBaTh HA PUCYHKAX MPU3MY, MapaJUICICTIUIEN, MMPAMUAY, LIWINHAP, KOHYC,
map
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Hrorosoe nosTopeHue
MaTreMaTHku (22 Jaca)

[ToeTOpeHue MaTepuana Kkypca 5-9 kKaccoB, pa3dop pa3MUYHbBIX 3a71a4, aareOpandecKuxX U reOMeTPUIECKIX.
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