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IlosicHuTeNbHAA 3aNIHCKA

Pabouas mporpamma mo npeamery «Martematuka» B 7-9 Kiaccax cocTaBieHa Ha ocHoBe (DenepanbHOrO TOCYIapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOro obmiero obpasoBanusi, [Ipukasza MunucrepcTBa npocsemenus Poccuiickoit @enepanun ot 11.12.2020 Ne712 «O BHeceHHH
U3MEHEHUH B HEKOTOphle (erepanbHble ToCyAapcTBEHHBbIE 00pa3oBaTeNbHBIC CTAaHAAPTHl OOIIero 00pa3oBaHMs IO BOMPOCAM BOCIIMTAHHS
00ydJaronmxcs», OCHOBHOW 00pa3oBaTeIbHON ITPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MBOVY Illkonsr Ne 96 r.0. Camapa, aBTOPCKOH MpOrpaMMbl
Huxkonbckoro C.M. u ap. «Aunrebpa. 7-9 xnaccel» (Pabodas nmporpamma. Coopruk pabounx nporpamm. Coct. bypmuctpoa T.A. M., IIpocBemienue,
2019), Aranacsna JI.C. u ap. «['eomerpusa. 7-9 xmacce» (Pabowas mporpamma. COopuuk paboumx mporpamm. Coct. bBypmmcrpoBa T.A. M.,
[Tpoceemenue, 2020).

Hannas paOodas mnporpamMma cocTaBjieHa MJii OOyueHuss Ha JOMYy II0 OCHOBHBIM OOpa3oBaTeIbHBIM MporpamMmaM s — 0Oydaromuxcs,
HY>KJAIOIINXCS B JUIMTEIHLHOM JICYCHHH, a TakxKe JeTeil nHBanuaoB. Ha nzydyenue npeamera Boiaensiercs B 7 kinacce 102 y4yeOHbIX yaca (M3 pacuera 3

Jac B HeJleno), B 8 kiacce 102 yueOHbBIX yaca (U3 pacdera 3 yac B Heneno), 9 kiacce 102 yueOHBIX Yaca (U3 pacyera 3 yac B HEJIENIO).

Y4eOunkn:

1. Hukonbckuii C.M., [ToramoB M.K., Pemeraukos H.H. u np. Anre6pa. 7 kiacc. M., [Ipocsemenue, 2020.
2.Huxonsckuii C.M., [TotanoB M.K., PemmeraukoB H.H. u ap. Anre6pa. 8 kimacc. M., [Ipocsemenue, 2020.
3. Huxonbckuit C.M., IToranoB M.K., Pemernuxko H.H. u np. Anre6pa. 9 xinacc. M., [Ipocsemenne, 2020.
4. Aranacsn JI.C., byry3oB B.®., Kanomues C.b. u np. I'eomerpus. 7-9 knaccsl. M., IIpocsemenue, 2016.

B OV na usyuenue npeamera «Marematuka» B 7-9 kiiaccax OTBOJUTCS O 6 yacoB B Henenmo, 204 Jaca B rof.

[Inanupyemble pe3yabTaThl H3y4YeHUs] Y1eOHOI0 NpeaMeTa

JIN4YHOCTHBIE Pe3yJIbTAThI:
1) OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS K CAaMOPA3BUTHIO M CaMOOOPA30BaHMIO Ha OCHOBE MOTHBAIMH K

0o0y4eHHI0 M TO03HaHHWIO, BBHIOOPY JNanbHeiero oOpa3oBaHHs Ha 0a3e OPUEHTHPOBKM B Mupe mnpodeccuit u mpodecCHOHaIbHBIX MPEINouTeHH,



OCO3HAaHHOMY ITOCTPOECHUIO MHIUBUIYaIbHOW 00pa30BaTENbHON TPAGKTOPUH C YUETOM YCTOMUMBBIX TO3HABATEIIBHBIX HHTEPECOB;

2) 1eNOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U OOIECTBEHHON MPaKTUKU;

3) KOMMYHUKaTHUBHbIE KOMIETEHIIMH B OOIIEHUH M COTPYJHHUYECTBE CO CBEPCTHHKAMH, CTApUIMMU M MIIAJIIMMH, B 00pa3oBaTeiabHOH, OOIIECTBEHHO
NOJIe3HOH, Y4eOHO- MCCIIeJOBATENIbCKOM, TBOPUECKOM U APYTUX BUAAX JEATEILHOCTH;

4) ymeHue wu3jgaraTb CBOM MBICIM B M IHCbMEHHOM peud, MOHUMAaTh CMBICI IOCTaBJICHHON 3a/jayd, BBICTpPAUBAaTh ApryMEHTAlUI0, MPUMEPHI U
KOHTPIIPUMEPHI;

5) mpeacTaBiaeHHE O MaTEeMAaTHYECKOM Hayke Kak cdepe ueloBedecKOH AeATeNbHOCTH, 00 3THX dTamnax e€ pa3BUTHA, O €€ 3HAUMMOCTHU JUIsl pPa3BUTHUS
LMBUIN3ALUY;

6) KPUTUYHOCTH MBIIICHHS, YMEHUE PAcIIO3HABATh JJOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHNUS, OTJIMYATH TUIIOTE3Y OT (PaKTa;

7) KpeaTUBHOCTh MBILIUICHUS, THUIIMATHBA, HAXOAUYNBOCTh, aKTUBHOCTh IIPU PELLICHUH areOpanueckux 3ajay;

8) yMeHue KOHTPOJMPOBATh MPOLECC U Pe3ysIbTaT yueOHON MaTeMaTHn4ecKol e TeIbHOCTH;

9) cnocoOHOCTH K IMOIMOHAILHOMY BOCHPUSATHIO MAaTEMaTHYECKUX O0BEKTOB, 3ajay, pEIIeHHUH, pacCyKAeHUI.

MertanpeameTHble pe3yabTaThl:

1) mnnaHupoBaTh aIbTEPHATHUBHBIE MMYTH JOCTHKEHUS 1eJIel, 0CO3HaHHO BhIOMpaTh Harbosee 3¢ (eKTUBHbBIE CIOCOOBI pelIeHNs YUeOHBIX U 3a/1a4;

2) OCYLIECTBIISTH KOHTPOJIb 10 PE3yJIbTaTy U MO Coco0y JeHCTBUS Ha ypPOBHE MPOM3BOJIBLHOIO BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTUBEI,

3) oleHuBaTh NPABUIBHOCTH MM OIIMOOYHOCTD BBIMOJIHEHUS YUeOHOH 3a1aut, €€ 0OBEKTUBHYIO TPYIHOCTh U BOBMOKHOCTH €€ PELICHNUS;

4) ycraHaBIMBaTh NIPUYMHHO-CIIEJCTBEHHBIE CBS3H; CTPOUTH JIOTHUECKUE PACCYKJIEHUE, YMO3AKIIOUEHHUE 1 BBIBOIbI;

5) coznmaBaTh, MPUMEHSTH U MPeoOpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOJIETH U CXEMbI JJIs PEelIeHUs] YUeOHbIX U O3HABATeNbHbIX 33/1a4;
6) OpraHu3oBBIBaTh Y4eOHOE COTPYAHHYECTBO, B3aMMOJEHCTBHE, COBMECTHYIO JAEATEIIBHOCTh C YYHUTENIEM M CBEPCTHUKAMH: ONPEAENATb LENH;
pacripenesnienue (GyHKIUN U pojiel yJacTHUKOB, B3aUMOJEHCTBUE U 001IMe cr1ocoObl paboThl; yMEeHHE paboTaTh B IpyIIe: HAXOAUThH 00lee pelieHue u
paspemiath KOHQJIMKTBI Ha OCHOBE COTJIACOBAHMSI MO3WIMHA M y4€Ta MHTEPECOB; CIymaTh MapTHEPA; GpopMyInpoBaTh, apryMEHTHPOBATh U OTCTaMBATh
CBOE MHCHUE;

7) BHIETH MAaTEMaTHUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYalluu B IPYTUX TUCHUIUIMHAX, B OKPY’KaIOIIEeH KU3HHU;

8) HaxXoIuThb B PA3JIMYHBIX HUCTOYHUKAX I/IH(I)OpMaI_II/IIO, HCOGXO,Z[I/IMyIO I pCIICHUSA MAaTCMAaTUYCCKHUX HpOGJ’ICM, " npeaACTaBIIATh e€ B IOHATHOM



dbopMe; TPUHUMATE PEIICHUE B YCIOBUSX HETOJHON U H30BITOYHOW, TOUHOW U BEPOSTHOCTHOUN HH(OpMAIIHH;

9) mnoHuUMaTh U MPUMEHITh MaTEMaTHUYECKHE CPEICTBA HATJISTHOCTH JJIsl WILTIOCTPALUY, UHTEPIIPETalliy, apryMEHTaIUH;

10) BBLABUIaTH TMIIOTE3bI MPU PEIICHUH YUYEOHBIX 3aau M MOHUMAaTh HEOOXOAMMOCTb UX MTPOBEPKH;

11) mpuMeHSATh MHIYKTUBHBIC U JISAYKTUBHBIE CTIOCOOBI pacCy X I€HHH, BUAETh pa3IMuHbIe CTPATETHH PEeIICHUS 3a/1a4;

12) ymeTp caMOCTOSITENILHO CTaBUTh LIEJIN, BEIOUPATh U CO3AaBaTh aJITOPUTMBI JIJIsl peUIeHHs Y4eOHbIX MaTEMaTUYECKUX MPOOIIeM;

13) yMeTh IUTaHUPOBAThH U OCYIIECTBIATH AEATEILHOCTD, HAPABICHHYIO HA PEIICHHUE 3a/1a4 UCCIIEA0BATEIbCKOTO XapaKTepa.

IIpenmeTHblie pe3yJbTaThl:

1) pabotaTh ¢ MaTeMaTHYECKUM TEKCTOM, TOYHO M I'PAaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOW M NHCHBMEHHOHM peuu, NMPUMEHSS MaTeMaTH4YeCKYIO
TEPMUHOJIOTHIO W CHMBOJIMKY, WCIIOJIb30BaTh Pa3IMYHBIC S3BIKM MAaTEMAaTHKH, OOOCHOBBIBATh CYXKJCHUS, MPOBOJIUTH KIAacCHU(UKALUIO, TOKAa3bIBATh
MaTeMaTHYeCKUe yTBEPKACHUS;

2) BnazaeTh 0a30BbIM MOHATUHHBIM ammapaToM: UMETh IMPEJICTaBIEHHE O YHCIe, BIaJEHUE CHUMBOJIBHBIM SI3BIKOM alreOpbl, 3HAHHE 3JIEMEHTapHbIX
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH, (POPMUPOBAHUE MPEJICTABICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM MHpPE U O Pa3IMYHBIX croco0ax Mx
u3yudeHust, 00 0COOEHHOCTSIX BBIBOJOB M IMPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapakTep;

3) BBINOJHATH areOpandeckue MpeoOpa3oBaHus PAlMOHAIBHBIX BBIPAKEHUN, IPUMEHATh UX JIJIS pelieHHs y4eOHBbIX MaTeMaTHUeCKHX 3a7ad M 3ajad,
BO3HHMKAIOIINX B CMEXHBIX YUEOHBIX MTPEIMETAX;

4) mnonb30BaThCS MaTEeMaTHUECKUMH (HOPMyJIaMH U CaMOCTOSTENBHO COCTABIATh (POPMYJIBI 3aBUCUMOCTEH MEXly BEIMYMHAMU Ha OCHOBE 000O0IIEHHS
YACTHBIX CIIy4aeB U SKCIIEPUMEHTA;

5) pemath JNMHEWHBbIE W KBaJpaTHbIC YpaBHEHUS M HEPABEHCTBA, a TAaK)Ke NMPUBOAMMBIC K HUM M, HEPAaBEHCTBA, CHCTEMbl, IPUMEHATh TpaduiecKue
IIPEJICTaBJICHNs Ul PELICHUS U MCCIIEN0BAaHUs YPaBHEHUM, HEPABEHCTB, CUCTEM; IIPUMEHSATD TOJIYUYEHHbIE YMEHUS JUIS PEIICHUS 33134 U3 MaTeMaTHKH,
CMEXHBIX NIPEMETOB, IPAKTUKH;

6) BIaneTh CUCTEMOHN (YHKIMOHAIBHBIX MOHATHH, (PYHKIIMOHAIBHBIM SI3HIKOM U CUMBOJIMKOW; CTPOUTH TpaduKu (YHKUIUH, ONUCHIBATh UX CBOMCTBA,
MCIOJIB30BaTh QYHKIIMOHATIBHO-TpadyecKue NpeCTaBICHUs 1) ONMCAHUS U aHAJIM3a MaTeMaTHYECKUX 3ajlad U peajbHbIX 3aBUCUMOCTEN;

7) BnazeThb OCHOBHBIMHU CIIOCOOAMH NPEACTABICHUS M aHAJIM3a CTATUCTMYECKHX JaHHBIX; pelllaTh 33Jaud Ha HaXOXKJEHHE YacTOThl U BEPOSTHOCTH

CIIy4aiiHBIX COOBITHH;



8) INpPUMEHTHh U3yUYEHHbIE IOHATHUS, PE3YJIbTAThl 1 METO/Ibl IIPU PEIICHUH 33/a4 U3 PA3IMYHBIX Pa3AesioB Kypca, B TOM YMCIE 3a]a4, HE CBOJALINXCS K

HEMMOCPCACTBCHHOMY IMPUMCHCHHIO U3BCCTHBIX aJITOPUTMOB.

7-9 kiacce

Pa3gen

Y4YeHUK HAYYUTCH

Yuenux noJiyaum 603MOHCHOCHb HAYUUMbCA

Aunredpa 7 kjacc

JlecTBuTENIbHBIE

qucjia

* ONIEpUPOBATh MOHITUSAMM: MHOXECTBO HATYpaJlbHBIX YHUCEIl,
MHOKECTBO LIEJBIX YHMCEN, MHOXKECTBO PALMOHAIBHBIX YHUCEIL,
UPPALMOHATIBHOE YHCJIO, KBAJpPaTHBIM KOPEHb, MHOXECTBO
JEUCTBUTEIBHBIX YHUCEJ, TIEOMETPUYECKAas HHTEPIPETALHNS
HaTYpaJIbHBIX, LEJbIX, PALIMOHAJIBHBIX, JEHUCTBUTEIBHBIX UYNCET;
* IOHUMAaTh U OOBIACHATH CMBICH TO3UIMOHHOM 3alUCH
HaTypaJIbHOTO YHCIIa;

* BBINOJHATH BBIUUCIICHHSA, B TOM 4YHCIE C MCIOJIb30BAaHHEM
[IPUEMOB PALIMOHAJIBHBIX BHIYHUCIICHU;

* BBINOJHATH OKPYIJIEHUE pPAalMOHAIbHBIX YHCEI C 3aJaHHON
TOYHOCTHIO;

* CPaBHMBAThH PAllMOHAJIBHBIE M UPPALMOHAIBHBIE YUCIIA;

* IPEJCTABJIATh DPALMOHAIBHOE YHUCIO B BHJE JECATUYHOMN
Ipodu

* YIOPSJIOYMBAThH YKCJIA, 3alICAHHBIE B BU/I€ OOBIKHOBEHHON U
JECSITUYHOM Ipoou;

* gaxoaute HOJl u HOK uwncen um wucnonp3oBath HMX IpU
pEILIeHNN 3a]au.

B noBceiHEBHOM KM3HU U IIPU U3YUYEHUH JIPYTUX ITPEIMETOB:

* IPUMEHATh NpaBWIa NPUOIMKEHHBIX BBIUYUCIECHUH IIpH
pEIIEHNM TMpPaKTUYECKUX 3aJad M peUIeHMH 3ajad JIpyrux
y4eOHBIX IIPEAMETOB;

* BBIMOJIHATH CPAaBHEHHWE pE3yJbTATOB BBIYUCIECHUH IIpU
pelIeHUH NMPaKTUYECKUX 3a/ady, B TOM 4YHCJIE MPUOIMKEHHBIX
BBIYHCIICHHI;

* COCTaBJIATh M OLIEHUBATh YHCIIOBBIC BBIPAKECHUS IIPU PEILICHUU
MIPAKTUUECKUX 3aja4 U 3a7a4 U3 JPYTUX YYEOHbIX MTPEIMETOB;

* 3aIIUCBIBATh M OKPYIJIATh YHCIOBBIE 3HAYCHHS PEaJbHBIX
BEJIMYMH C MCIOJIb30BAaHUEM Pa3HBbIX CUCTEM H3MEpPEHHUSI.

-yenybums U pazeumv npeocmasieHus 0 HAMmypaibHbiX
YUCTAX U CBOUCMBAX OeUMOCHU

-UCNOb3068AMD npuemsl, PayuoHanusupyrouue
BbLIUUCTICHUS,, NPUOOpecmU NPUBLIYKY KOHMPOIUPOBAND
BbIYUCTICHUS,  8bIOUPAsT  NOOXOOAWUU Ol CUMYAyUuu
cnocoo.

-pazeumov U yenyoums 3HAHUS O OEeCAMUYHOU 3ANUCU
OelicmeUmenvbHblX — yucel (nepuoouueckue u
Henepuoouueckue 0poou)

AJI'EBPAMYECKHE

¢ OIICpHUPOBATH ITOHATHUAMUN CTCIICHU C HaTypaJIbHbIM

- 6bl1NOJIHANb MHO2OULAc06blE npeo6pa306aﬂuﬂ




BBIPAXKEHUA

MIOKAa3aTeJIeM, CTENEHU C LEJIBIM OTPUILIATEIbHBIM [TOKA3aTEeNEM;

* BBINIOJHATH MIPE0Opa30BaHUs LENbIX BbIPAKEHUI: NEHCTBUA C
OJIHOUJIEHaMH (CJI0’KEHUE, BBIYMTAHUE, YMHOXKEHUE), NEUCTBUS
C MHOTOUIEHaMHU (CJI0XKEHUE, BBIYUTAaHUE, YMHOKEHHE);

* BBINOJHSTH Pa30KEHHE MHOTOYJICHOB HA MHOXHUTEIU OJHUM
U3  CIOCOOOB:  BBIHECEHHE 32 CKOOKY, TIpYyNIHPOBKA,
UCIOJIb30BaHuE (GOPMYJI COKPALIEHHOT'O YMHOXEHHUS;

* BBIIEJATH KBAaAPaT CYMMBI U Pa3HOCTH OJHOYJIEHOB;

* pacKJaAbIBaTh HA MHOXXUTENN KBAPATHBIM TpEeX4JieH;

* BBIIIOJHATh  NpeoOpa3oBaHUsl  BBIPAXKEHHUH, COJAEpIKaIIUX
CTENEHM C  LEeIbIMU  OTPHUIATEIbHBIMU  IOKa3aTeNIIMH,
NEPEXOJUTh OT 3allCM B BUAE CTENEHH C  LENbIM
OTpULIATENbHBIM IT0Ka3aTeJIeM K 3allUCH B BUJE JpooH;

* BBINOJIHATD npeoOpa3oBaHus JIpoOHO-paLMOHATBHBIX
BBIPAKCHUI: COKpalleHHe npo0eii, [IpUBEICHUE
anreOpandyeckux ApoOeil K oOleMy 3HaMEHATeNo, CIO0XKEHUe,
YMHOXXEHHE, JeJieHue anredpandeckux apoOeid, BO3BeIACHHUE
anreOpanyeckoil  ApoOM B HATypaJbHYl0O U LEIYyIO
OTpULIATENbHYIO CTETIEHb;

* BBIIIOJIHATh HECJIOXKHBIE IPeoOpa3oBaHUs JIi BBIUUCIICHUS
3HAYEHUM YHCJIOBBIX BBIPAKEHUH, COAEpIKALUMX CTENEHU C
HaTypaJIbHBIM I10KA3aTeJIEM, CTENIEHH C LEIbIM OTPULIATEIbHBIM
MIOKa3aTeNneM;

* BBINIOJIHATH HECJIOKHBIE TPE0OPa30BaHMsl LIEIbIX BbIPaKEHUI:
pacKphIBaTh CKOOKHU, IPUBOIUTH MOTOOHBIE CllaraeMbIe;

* HMCIIOJIb30BaTh (POPMYJIbI COKPAILLIEHHOTO YMHOXEHHUs (KBaapaT
CyMMBI, KBaJpaT pa3HOCTH, pa3HOCTb KBaJApaToOB) JJs
YIIPOLLEHUS BBIYUCICHUN 3HAYEHUH BBIPAKEHUI;

B noBceHEBHOM KM3HU U ITPU U3YUYEHUH IPYTUX IIPEIMETOB:

* BBIMOJIHATH IpeoOpa3oBaHus U JIEHCTBUS C YHUCIIAMH,
3allMCaHHBIMU B CTAaHJAPTHOM BH/IE;

* BBIMIOJHATH TpeoOpa3oBaHUs anreOpandecKuX BBIPAKECHUH
IIPY PELICHUH 3a/1a4 IPYTUX YUeOHbIX IPEIMETOB.

* TIOHMMAaTh CMBICJ 3aIMCH YUCJIa B CTAaHAAPTHOM BU/IE;

* onepupoBaTh Ha 0a30BOM YpOBHE IOHSATHEM «CTaHIapTHas

PAYUOHATILHBIX BbIPAJCEHUL], NPUMEHSS WUPOKULL HAOOp
€cnocobos u npuemos

-NPpUMEHAMb  MOHCOeCMBEHHble Npeodpazoeanus O
Ppewenust 3a0ay U3 pasiuyHbIX pazoenos Kypca




3aIllMCh YHUCJIa).

VYpasuenus (JIunelinbie
paBHEHUS)

* onepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMH: PaBEHCTBO,
YHCIOBOE PABEHCTBO, YPABHEHUE, KOPEHb YPAaBHEHUS, PEUICHNE
yYpaBHEHHUSL.

* TIPOBEPSATH CIIPABEUIMBOCTH YHCIOBBIX PABEHCTB

* pelaTh CUCTEMbI HECIOXKHBIX JIMHEHHBIX ypaBHEHUN

* TIPOBEPSTH, ABJSICTCS JIM JAHHOE YHCIIO PEIICHUEM YPaBHEHHUSI
* pemaTh MPOCTHIE M CIOXKHBIE 3a/Jaud, a TaKKe 3aJa4yu
MOBBIIIEHHONH TPYAHOCTH M BBIIENATH HX MaTEeMaTHYECKYIO
OCHOBY;

* pacrio3HaBaTh pa3HbIC BUBI M THIIHI 32134,

* HMCIIOJB30BaTh pa3HblEe KPAaTKUE 3allMCU KaK MOJEIH TEKCTOB
CIIOKHBIX 3a/7]ad H 3aJa4 [OBBIIICHHONW CIIO)KHOCTH ISt
MIOCTPOCHUSI TIOMCKOBOM CXEMBbl M DPELICHUs 3a/ad, BbIOMpPATh
ONTUMAIIFHYIO JUI pacCMaTpUBAacMOM B 3aJadye CHTYaluu
MOJIeJIb TEKCTa 3aJauu;

* 3HaTh W NPUMEHSTH TPU crocoba MOMCKa penieHus 3aaad (OT
TpeOOBaHUS K YCIOBHUIO M OT YCJIOBUA K TpeOOBaHHUIO,
KOMOMHHMPOBAHHBIN);

* BBIJCNATH JTalbl PELICHUS 3aJaud M COJCpXKAaHHUE KaKIOro
JTana;

* YyMEeTh BBIOMpaATh ONTHUMAJBHBIH METOJ pelleHUs 3aauu U
0CO3HaBaTh BEIOOP METO/A, PACCMATPUBATH PA3IMIHBIC METOIBI,
HaXOJUTh pa3Hble PELICHUS 33/1a4H, €CJIM BO3MOXKHO;

* aHAJIM3WPOBATH 3aTPYAHEHUS MPH PEIICHUH 3314,

* BBIIIOJHATH  pasiMyHble MpeoOpa3oBaHMs MPEASIOKECHHOMN
3aJaui, KOHCTPYHMPOBAaTh HOBBIE 3aJaud W3 JaHHOW, B TOM
yucie oOpaTHseIe;

* MHTEPIIPETUPOBATh BBIYHUCIMTEIBHBIC PE3YyJIbTaThl B 3ajadye,
UCCIIEI0BATh MOJyYECHHOE peIleHHE 33Jauu;

* pemiaTh JIOTHMYECKHE 3a/Ja4dl pPa3HBIMH CII0CO0aMH, B TOM
qucie, ¢ IByMsl OJIOKaMH.

* OBJIAJIETh OCHOBHBIMU METO/JAaMHU PEIICHUS CIO)KETHBIX 3a/1a4:
apuMeTHUYeCKHi, areOpandecKuil.

B noBce1HEBHOI JKU3HU M IPU U3YyUSHHUH JPYTUX MPEIMETOB!

* KOHCTPYMPOBATh 3aJlauHble CHUTYallUuH, NPUOIMKEHHBIE K

-1a0emsv CneyuaIbHbIMU NPUeMamu peuleHus: ypasHeHull
u cucmem ypasHeHuil

-npumensms  2paghuyeckoe  npedcmaeieHue 0
uccne008aHus ypagHeHull, CUCeM YPAGHEHUI.




peanbHON IEUCTBUTEIbHOCTH.
* COCTABJISITh M pelIaTh JIMHEHHBbIE YpPABHEHUS MpPHU pPELICHUU
3a/1a4y, BO3HUKAIOUIUX B IPYTHX YYEOHBIX NMPEAMETaX.

Auredpa 8 kiacc

IIpocreitmmne

(pynxuun.
KBanparHbie KopHH.

* GopMyIHMpOBaTh  CBOMCTBAa YHUCIOBBIX HEPABEHCTB U
IIPUMEHATD UX MPU PELICHUH 3a/1a4;

® UCIIOJB30BaTh B  IHUCBMEHHOW MaTeMAaTHYECKOU
obo3HaueHUsT © TpaduUeCKue HU300pAKCHUS
MHOXECTB, TEOPETUKO-MHOKECTBEHHYI0 CUMBOJIUKY;
® TIPUBOJIUTH MPUMEPHI KOHEYHBIX U OECKOHEYHBIX MHOXKECTB;

® BEIUUCIIATh 3HA4YCHHs (QYHKIHH, 3aJaHHBIX (HOpMyTamH,
COCTaBJIATH TAOJUIBI 3HAYCHUH (YHKIHH;

® OIMCHIBATh CBOMCTBA (YHKUMH M CTPOUTH MO TOYKAM HX
rpadukw;

¢ (hopMyIMpOBATH OIPEEIIEHNE KBAIPATHOTO KOPHS U3 YHCIA;
® JI0Ka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAAPATHBIX KOPHE;
® BBIYUCIITh 3HAYEHUS BBIPAXKECHUH, COAEPKAINUX KBaJApPaTHbIE
KOPHH.

peun
YHCIIOBBIX

* HAX00umb 00veOuUHeHUe U nepecedeHue KOHKPEMmHbIX
MHOIHCECNE, PAZHOCHb MHOMCECMS.

©1PUBOOUMb NPUMEPDL HECTONCHBIX KIACCUDUKAYULL
©11P0BOOUMb  UCCIEO08AHUSA, CBA3AHHbIE C U3VUEeHUeM
ceolicme @YHKYull, 6 MOM Uucie C UCNONb308AHUEM
KOMNbIOMepa, HA OCHO8e 2pAuUKO8 U3VHUEeHHbIX QYHKYUL
cmpoums 60Jiee C104CHbLE 2paghuKu (KyCouHO-3a0anHble, C
«BBIKOJOMBIMUY MOYKAMU U M. N.);

®LCNOIBL308AMb  (DYHKYUOHATbHBIE — NPeOCMAGIeHUsl U
ceoticmea  QyHKyuul Osi  pewleHus MamemamuyecKux
3a0a4 U3 pasiudHbIX pazoenos Kypca

KBagpartusie u

® pacCrio3HaBaThb KBa,HpaTHBIf/i TPEXYJICH, BBISICHATH

- 81aoems CneyuaIbHbIMU NPUEMAMU peUleHUsl YPaGHeHU

palMOHAJIbHBIC BO3MOKHOCTH PAa3JIOKCHUS €ro Ha MHOXHWTCIIM, NPCACTABIIATh | U CUCHEM VPABHEeHUll, Y8EPEeHHO NPUMEHIMb Annapam
ypaBHEHUS KBAJPAaTHbI TPEXYIEH B BHUIE IPOU3BEICHUS JIMHEHHBIX | YPAGHEHUll Oid peuleHus pPasHooOpasHvlx 3a0ay u3
MHOKUTEJIEH; MAMeMamuKu, CME}CHbIX NPeOMemos, NPaAKMuKu,
® pacno3HaBaTh KBaJpaTHBIC YpaBHEHHUS, pCLIaTb KBaJApaTHBIC | -  NPUMEHAMb epaqbuqecmte npedcmaeﬂeuuﬂ ons
YpaBHEHHUS, a TAKXKE YPABHEHUS CBOJSIINECS K HUM; uUccne006anus. YpaeHeHui, cucmem ypasHeHui,
® OIpENENATh HaJIU4Me KOpHEH KBAJApPATHBIX YPABHEHUH IIO cooeporcawjux OyKkeenHble KOIPPuyuenmol;
JUCKPHMHHAHTY 1 KO3(hUIMEHTAM; - HaxoOumv yenvle KOPHU MHO20YNIEHO8 C YelblMu
® PaCIoO3HaBaTh PAlMOHAIILHBIE YPABHEHHUS, PEIIATh HX, KOS puyuenmami,
o peIaTh TEKCTOBBIE 33/1A4H, MPHBOJAIIIE K KBAIPATHOMY iy | - PEWANb ypasHenus ¢ MOOYIAMU, C npumenenuem
PAIOHATEHOMY YPABHEHHIO. 3aMeHbl  HeuzBeCmHO20, nepexodd K  VPAGHEeHUIO-
Cnedcmeauio;
- NOIYHYUMb NEePEOHAUANbHbIE C8E0eHUSl O MHOJCecmee
KOMNJIeKCHBIX YUCe;
-NpUMEHAmMb  paziuuHble GOpMbl  CAMOKOHMPONS Npu
peuwieHuy ypasHeHuu.
JIuneiinas, - NposoouUmMb UCCIEO008AHUA, CBA3AHHbIE C U3YYEHUEeM

KBaaApaTU4Hasd 1

® pacro3HaBaTh NPSAMYIO IPOMOPLUHUOHAIBHYIO 3aBUCUMOCTb;

® CTpOUTHh TrpauK JHMHEHHOW, KBaJpaTMYHOM (QyHKUMH C

ceoticma d)yHKI/;Mﬁ, 6 mom 4vucile ¢ UCNOJIb306AHUEM




NpOOHO-JIMHENHas IOMOIIBIO IIEPEHOCOB  BJOJb OCEH KOOPAMHAT W O | KOMAbIOMEPA, HA OCHO8E 2PAPUKOE U3VUEHHBIX (YHKYULL
GbyHKIUH. KOOpJMHATaM HECKOJIbKUX TOuYeK rpaduka; cmpoums 6oJiee Cl0HCHbLE 2PAPUKU
® PACIIO3HABATh YPAaBHEHUS NIPSIMON U OKPY>KHOCTH; - UCNONBL306aMb CUMMEMPUU OMHOCUMENLHO NPAMOU NPU
® pacro3HaBaTh OOPATHYIO NPONOPLUOHATBHYIO 3aBUCMOCTb; nocmpoenuu epagura Qynkyuu, cooeprcaujeli MOOyau,
® [CIIOJIB30BAaTh IIEPEHOC 10 OCSAM KOOPAUHAT U MOCTPOEHUs | ~UCNONb306aMb QynKyuonaibHble  npeocmagnenus  u
rpadika APOGHO-THHEHHON (yHKIIHH. ceolicmea QynKyuul 0N peweHus MamemamudecKux
3a0a4 u3 pasiuuHbIX pazoenos Kypca
Cucrembl ® peliaTh CHCTEMbI DAIMOHAIBHBIX YPABHCHUH, NPUMEHSTH | - PeuLams ypasHerus 6mMopoti CMenetu 6 Yeavlx YUciax,
pannoHaJIbHBIX CUCTEMBI IS PELICHMS TEKCTOBBIX 3a/1a4; - pewamv mMeKCmogvle 3a0auu ¢ YeI0YUCIeHHbIMU
yPaBHeHHii ® pelraTh  TEKCTOBBIE  33a4yd [OPU  IIOMOIIM  CHUCTEM | SHAYCHUAMU BEIUHUH,
panoHaIbHEIX ypaBHCHPIfI; - umemov npedcmaeﬂeHue 0 eeposmHocmu cobvimus u
® UCTIOB30BaTh (YHKIMOHAIBHO-TpaduyecKue MpeCTaBlIeHus | Peutams  HeCl10JiCHble 300auu  HA  HAXOdCOeHUe
JUISl pELLICHUs] U UCCIIE0BaHUS YPAaBHEHUM U CUCTEM; seposmuocmeti coooLmul.
® KOHCTPYMPOBATh SKBUBAJICHTHBIE PEUEBBIC BBICKA3bIBAHUS C
HCITIOJIb30BaHUEM aIreOpanyecKoro U TeOMETPUYECKOTO SI3bIKOB.
Anredpa 9 kiacc
HepaBencrBa ® [[OHUMaTb U IPUMEHATH TEPMUHOJIOTUIO W CHUMBOJIHKY, | - PasHoobpasHbim npuémam odokazamenbcmea

CBSI3aHHBIE C OTHOIICHHEM HEPABEHCTBA, CBOWCTBA YHCIIOBBIX
HEPaBCHCTB;

® peniath JIMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M HX
CHCTEMbI, peliaTh KBajJpaTHbIE HEPaBEHCTBA C OMOPOil Ha
rpaduyecKue TpeICTaBICHUS;

® IPUMCHSTH ammapar HEPaBEHCTB Ui PELICHUS 3a7ad W3
pa3IMYHBIX Pa3AeaoB Kypca.

HEePABeHCM8, YBEPEHHO NPUMEHIMb annapam HepageHCcms
0/18 peulenuss pazHo0OPA3HbIX MAMEMAMUYeCcKUx 3a0ay u
3a0a4 U3 CMENCHBIX NPEOMEMOs, NPAKMUKU,

- npumenamv  ecpagpuueckue  NpeocmasieHus 07
UCCNeO08AHUSI  HEPABEHCMS,  CUCMEM  HepPABeHCMS,
cooepaicawux byKeernHvle KoIphuyueHmuol

CreneHnb 4YucJjIa

e GhopMyIMpPOBaTh CBOMCTBA PYHKIIUH y=x"C MIUTIOCTPAIIHEH HX
Ha rpaduke;
e (hopMynHpOBaTh OMpENEICHUe KOPHS CTEMEHM N W3 YHUCIHA,

ompeneNsaTh 3HAaKY[] - KOpPHA CTENEHHM N W3 YHCIA,
HCIIOJIb30BaTh CBOMCTBA KOPHEN U1 PELICHUS 3aa4;
® HAXOJUTh  3HAYECHUS  KOpPHEW, UCTIONB3YSl  TaOJIHIIHI,

KaJIBKYJISITOP.

- NOHUMAMb, YMO KOpPEeHb CMmeneHu N U3 yucid, He
ABNAIOWE20CSI CMENEeHbIo N HAMYPATbHO20 YUCAd, YUCTIO
UppayuoHaibHoe;

- 00Ka3b16aMb UPPAYUOHATILHOCHb KOPHEU 8 HEeCI0MHCHbIX
CIYYAsIX.

IHocaenoBaTeILHOCTH

® [IOHUMAaTh H©W HUCIHOJbB30BaTh SA3bIK HOCHCHOB&TGHBHOCTQI\/II
(TepMHHBI, CHMBOJIMYECKHE 0003HAYEHUS);
® IpUMCHATh (OPMYJIbI, CBsI3aHHbIC C apUMETHYCCKOW U

- pewiamv KOMOUHUPOBAHHblE 3A0aYU C NPUMEHEHUEeM
Gdopmyn n-co ureHa U CyMMbl NEPBbIX N UIEHO8
apugmemuueckoi U 2eOMemMpPUYECKol  Npocpeccull,




reOMEeTPUYECKOM MpOorpeccusiMM, U anmapar, CPOPMUPOBAHHBIN
IIPY U3YUYEHUM JPYTUX pa3felioB Kypca, K PEIICHHIO 3a/1ad, B
TOM YHCJIE ¢ KOHTEKCTOM M3 PeaJbHOM )KU3HU.

NPUMEHSS. NPU DIMOM ANNAPAm YPAaeHeHUll U HepaeeHCms,
- NoHUMamb apugmemuyecKyro U 2eoMempuiecKyro
npoepeccuu Kax QYHKYUU HAMYPAIbHO20 aApeyMeHmd,
CB8A3b18AMb  APUDMEMUYECKYI0 NPOSPECcCUro ¢ JTUHElHbIM

POCMOM, 2e0Mempuyeckyilo — ¢ OSKCNOHEHYUANbHbIM
pocmom
Tpuronomerpu4eckue | e BpIpaXkaTh BEJIMYNHBI YIIIOB B IPAyCHOM U paJMaHHON Mepax; | - MPUMEHAMb 2Mu OpMYbl OIS peuenus 3a0ad.
¢bopmy.isl ® [IEPEBOAUTH BEJIMYHHBI YIII0B U3 OHONU MEpPBI B IPYIYIO;
® 3HaTh TAOJIMYHBIC 3HAYECHUS] TPUTOHOMETPUUECKUX (YHKIIHMA
JUIsl YTJI0B TMIEPBOX YETBEPTH;
® IPUMEHATh CBOWMCTBA TPUTOHOMETPUYECKHX (QYHKIUH U
OCHOBHBIE (DOPMYJIBI JJI1 HUX MIPH PEIICHUHU 33]1a4;
® 3HaTh (OPMYJIBI KOCUHYCA U CHHYCA PA3HOCTH U CYMMBI JABYX
yraoB, (opMmynbl A JAONOJHUTENBHBIX YIJOB, CYMMBI H
pPa3HOCTH CHHYCOB M KOCHHYCOB, ()OPMYIBI JJIsi JBOWHBIX H
ITOJIOBUHHBIX YIJIOB, JUIsl IPOU3BEACHHS CUHYCOB M KOCHHYCOB.
DJIeMeHTBbI ® JCIIOJIb30BaTh NPOCTEHMINME CIIOCOObI MPEACTABICHHUS U | - Npuodpecmu nepeoHaAdaNbHbIL ONblM  OP2aHUAYUU
NPUOIHKEHHBIX aHaJIM3a CTAaTUCTUYECKUX JTaHHBIX; cbopa OaHHbIX NpU NpoGedeHUU Onpoca 0OWEeCmMBeHHO20
Bbl‘lHCJ’ICHI/Iﬁ, ® HAXOIUTh OTHOCHTEJIBHYIO qacToTy u BEPOITHOCTH MHEHUA, ocywecmenims Ux aHaius, npe()cmaeﬂﬂmb
CTATHCTHKH, CITy4aifHOTO COOBITHS; pe3yibmamsl ONpoca 6 suoe madiuysl, OUaASPammol
KOMOMHATOPKH U e pemiaTh KOMOWHATOpPHBIE 3aJauyd HA HAXOXKJIEHUE YHCTa | - npuoopecmu  onvlm  NPOGEOEHUA  CAYYAUHBIX
TEOPUH BEPOATHOCTH | 0GLEKTOB UM KOMOUHALIMIA. 9KCnepumMeHnmos, 6  MOM  Uucie ¢  NOMOWDbIO

KOMNbIOMEPHO20 MOOETUPOBAHUs, UHMEPNPEemayuy ux
pe3ybmamos.

- HAyuumsCcsi  HEeKOMOPLIM — CHeYUANIbHbIM
peuteHuss KOMOUHAMOPHBIX 3A0aH.

npuémam

I'eomerpus

HavaabHble
reoMmeTpu4ecKue
CBeaeHNd

® OTIepHPOBATh HAa 0a30BOM YPOBHE MOHATUSMU: (UTypa, TOUKA,
OTPE30K, IpsiMasi, JIyd, JJIOMaHasl, yroj, TPEyroJbHUK;

e u300pakaTh M3ydaeMble (DUTYPHI OT PYKH U C TIOMOIIBIO
JIMHEHKH U [IUPKYJIS;

® BLINIOJIHATE UBMEPCHUEC TJINMH, paCCTOfIHl/If/'I, BCJIMYHH YTJIOB, C
MMOMOIIBIO HHCTPYMCHTOB JI HSMGPCHHﬁ AJIMH U YTJIOB,

® paCro3HaBaTh T€OMETPHUYCCKHE (UTyphl Ha dYepTexax,
MOJIETISIX U B OKpYKaroIiel 00CTaHOBKE,

® BLIYUCAAML  PACCMOAHUA ~ HA ~ MECMHOCMU 8
CMAHOAPMHBIX CUMYAYUSIX,

® 8bINONIHAMb Npocmeluiue NOCMpoenUs U UsMepeHus: Ha
MecmHocmu, HeodX00UMble 8 PeanbHOU HCUSHU,

® pewiams  npakmuyeckue 3a0a4u ¢  NpUMEHeHUuem
npocmenuux ceoucme uyp;

® HAX0OUMb 3HAYEHUS. OJIUH JIUHEUHbIX DJIeMEeHmMOo8 pueyp
U ux omuowenus, 2padycryio mepy venog om 0 do 180°,

NpUMEHssl onpeodenienus, C8oUCmea U NpUsHaKu guayp u




e 0003HAYATh M CTPOUTH OTPE3KH, IPSIMBIC;

® [IOHUMATh I'PAyCHYIO MEPY yIJla, CPABHUBATH YIJIbI,

L] pemaTb 3aJa4du, OHI/IpaSICb Ha I/I3y‘~I€HHLIe CBOfICTBa, quTaTth
qepTech/I, conpOBon(;[anume TCKCT 3aJa4u, BBITIIOJIHATH
YEPTEKH IO YCIOBHIO;

L] I/I3Mep$[TB JJINHY OTpGSKa, CpaBHI/IBaTb OTpe?;KI/I, BBIITIOJIHATH
YEepTEXKHU 10 YCIOBHIO 3a/1auM; peliaTh 3a/ladyd Ha HAXOXKJICHHE
JUTMHBI YaCTH OTpe3Ka, UJIK BCEro OTPE3Ka;

® TPUMEHATH Ha MPAKTUKE CBOWCTBA JUIMH OTPE3KOB, PEIIaTh
MPOCTEUIINE 3a7a4H 10 TEME;

[ ] HpI/IMeHSITB Ha HpaKTI/IKe CBOfICTBa I/ISMepeHI/Ifl er'IOB,
Ha3bIBATHh U I/I306pa)KaTL HUX BUJBI,

® HAaXOIUTh I'PaTyCHYIO MEPY CMEXKHBIX U BEPTUKAIBHBIX YIJIOB;
® CTpOUTH IIEPICHIAUKYIAPHBIE IpPsMBIE, peELIaTh 3aaadd,
OHI/IpaﬂCB Ha I/I3y‘IeHHI)I€ CBOI\/JICTBa, pemaTI, 3aJa4u, OHI/IpaSICL
Ha M3y4YeHHBIE CBOMCTBA CMEXHBIX U BEPTUKAIBHBIX YTJIOB,
MEPHEHIUKYIAPHBIX HPSIMBIX.

UX 9JIEMEHMO8;

® peulamsv HeCl10JCHble 3A0a4U HA NOCMPOeHUe, NPUMEHSIS
OCHOBHbIE A2OPUMMbL NOCMPOEHUSL C NOMOUBIO YUDPK)JIS
U AUHEUKU,

®  GLIYUCIAMD ONUHbL  JUHEUHBbIX  DJIEMEHMO8
2eOMempPUHecKux Queyp, usmepsmo 6elUHUHbL Y2l08;

® OpUEHMUPOBAMBCS 8 BUOAX Y208,

® peuiamsv 3a0ayu HA O0OKA3AMENbCMBO, ONUPAACL HA
U3yueHHvle CeOUCMBA pueyp U OMHOWEHUL MeNHCOY HUMU
U NPUMeHsS U3yUeHHble Memoobl 00KA3AMeNbCms,

® peulamsv HeCI0JICHble 3a0a4U Ha NOCMpPOoeHUe, NPUMEHSIS
OCHOBHbIE AN2OPUMMbL NOCMPOCHUSL C NOMOUWBIO YUPKY IS
U JUHEUKU, UCCIed08amb CEOUCMBA NIAHUMEMPUUECKUX
Quzyp ¢ nomowpio KOMNLIOMEPHBIX NPOCPAMM.

TpeyrojabHuku

® OIepUpOBaTH Ha 0a30BOM YpPOBHE TMOHATHAMHU: PABEHCTBO
¢uryp, paBHbIe (QUIYpBl, PaBEHCTBO  TPEYrOJIHHUKOB,
HapauIeIbHOCTD MPSIMBIX, NEPHCHAUKYJISIPHOCT MPSIMBIX, YTOJ
MEXy TPSAMBIMH, TIEPIICHIUKYJISD;

® CTPOUTH TPEYroJbHHUK, 0003HAYaTh €ro 3JIEMEHTHI, pelaTh
3aJ]aud Ha HaXOKJCHUE TIepUMETpa TpeyrojibHuKa4

¢ GopMyITHPOBATH MMPU3HAKU PABEHCTBA TPEYTOJIEHUKOB;

® pemiath 3a7a4d Ha NPUMEHEHHWE  NPU3HAKOB PAaBEHCTBA
TPEYTOJIbHUKOB;

® CTPOUTH  MEPNEHAWKYIAP K  MPSIMOH,
TPEYTOJIbHUKE MENAaHY, BEICOTY U OUCCEKTPHUCY;
e pemiath 33/1a4M Ha TPUMEHEHHUE CBOWCTB PaBHOOEIPEHHOTO
TPEYTOJIbHUKA;

® pemnrath NpoCTEHIre 3aa4l Ha IOCTPOCHNE OKPY>KHOCTH H €€
HIIEMEHTOB,;

e pemiath MpOCTEHIIME 3aJayd Ha IOCTPOEHHE: JIeJICHUE
OTpe3Ka IMOomojaM, HNOCTPOCHHE MEePHeHIUKYIsApa K HPSIMO,
MOCTPOEHUE OUCCEKTPHUCHI YIIIa;

IMpOBOAWUTDH B

* nepegooums mMexkcmosyo uHgopmayuio 6 epaguieckuii
00pa3s u MamemamuyecKyro Mooeb,

* peuiamv KOMOUHUPOBAHHBIE 3A0AYU C UCNOb30BAHUEM
aAn2opuUmmos;

*  3anucvleamv  peuleHus ¢ NOMOWbIO  NPUHAMbIX
YCNO8HBIX 0003HAYEHUL;

s pewiamdv 3a0ayu HA OOKA3AMENbCMBO, ONUPAACH HA
u3yueHHvle CeolUCmea Guayp u OMHOUWEHUL MeXCOY HUMU
U NPUMEHsIs U3yueHHble MemoObl 00KA3AMeNbCmas;

*  pewamb HeCIOdCHble 3a0auu HA  NOCMpOeHue,

NPUMEHSISI  OCHOBHble — ANCOPUMMbBL  NOCMPOEHUs ¢
HOMOWBIO YUPKYIS U TUHEUKU,

* NPOBOOUMb  UCCNe008aHUsL  cumyayuti  (CpasHeHue
971eMEHMOo8 pasHobeoperHH020 mpey2o0ibHUKA),

Gopmynuposams  eunomesvl UCCIEO08AHUS, NOHUMAMDb
He0bX00UMOCMb ee NPosepKU, 00KA3AMENbCMBA,

* CcOCMasnsms KOHCHEeKmM MAmeMamu4yecko2o meKcma,
8bloeNAmb  21a8HOe, (HOPMYIUPOBAMb ONpedeieHUus Nno
ONUCAHUIO MAMEMAMUYECKUX 0ObEKMO8.




® 00BSCHSATH, KaKas (purypa Ha3bIBa€TCs TPEYTOJIbHUKOM;

® Pacno3HaBaTh 3JIEMEHThI TPEYTOIbHUKA;

e GopMyIHpOBaTH M JIOKa3blBaTh TEOPEMBI O MPU3HAKAX
paBeHCTBAa  TPEYroJbHHKOB, CBOICTBa  pPaBHOOEIPEHHOTO
TPEeyroJbHHUKA.

IHapanneabHbie
npsiMble

® ONPENIEATh MapaJUIECIbHBIE MPSMBIE, CTPOUTh NapAJIJICIIbHBIC
psIMbIE;

e GopMyIHpOBAaTh W JIOKA3bIBaTh MPU3HAKUA MapaLIEIbHOCTH
JByX TMpsMBIX; pemarb MpOCTEHIINE 3aJadd 10 TEME,
(dbopMyIIMpOBaTh U AOKA3bIBATH MPU3HAKU MAPAJUIETBHOCTH IBYX
IPSIMBIX; pEIIaTh [IPOCTEHIINE 3aJa4H 110 TEME;

e GopMyIHpOBAaTh  aKCHOMY MapalUICIbHBIX TPSAMBIX H €€
CIIEJICTBUSA; pelaTh MpOCTEHIINe 3aJadyd Ha M[PUMEHEHHE
aKCHOMBI TIapajlIeIbHbIX MPSAMBIX U €€ CIIEICTBUM;

e GOopMyIHpPOBATH OCHOBHBIC TMOHATHS 110 JaHHOW TeMe,;
HaXOJUTh PaBHBIE YIJIbl IIPU NMAapaAJIIENIbHBIX U CEKYILEH;

e peliaTh 3aJa4d Ha IPUMEHEHUE CBOMCTB, TEOPEMBI O
NEPIEHUKYJIIPHOCTHU MPSIMBIX.

* pabomamuv ¢ 20MOBbIMU 2PAPUYECKUMU MOOETAMU OISl
ONUCAHUSL CBOUICME U KAYECHE U3YYACMBIX 00bEKNO8;

* 00BACHAMY U3yyeHHvle NOLOHCEHUS Ha
CamMocmosmenbHo NOOOOPAHHBIX NPUMEPAX,

* nposodums Kuaccugurayuio (Ha npumepe U008 y2i08
npu 08yX NApaLlebHbIX U ceKyujell) no 6blOeleHHbIM
NPUSHAKAM;

* nepesooums mekcmosyr ungopmayuro 8 epagpuueckuii
006pa3z u MamemamuiecKyro Mooeib,

* npedcmasnames  UHpopmayuro 8 - cocamom  8uoe
(cxemamuunas 3anucs QOpMyIUpoOSKU meopemul);

* pewams 3a0ayu Ha u3y4eHHvle CEOUCMBda;

* 00BACHAMD U3yyeHHvle NOLOHCEHUS Ha

CAMOCMOsIMeNbHO NOOOOPAHHBIX NPUMEPAX.

CooTHOIIEHUS MEXKTY
CTOPOHAMH M YIJIaMH
TPEeYrojibHHUKA

* (GOpMyJIUPOBATH TEOPEMBI O CYMME YTJIOB TPEYrOJIbHUKA, €
CIIEACTBUS;

* Ha3bIBaTh CBOMCTBO BHEUIHETO YIJja TPEYTrOJIbHUKA;

* HaXOJUTh yTJIbl TPEYTOIbHUKA;

* pewmarb 3aJa4d, OMUPAsCh HA CBOMCTBO BHEIIHErO YyrIJja
TPEYTOJIbHUKA;

* pemarh 3aJa4yd, ONMHUPAsCh Ha MPU3HAK PaBHOOEAPEHHOTO
TPEYroJIbHUKA, 3aBUCUMOCTb MEXKJIy CTOPOHAMHM U yrjamMu
TPEYTOJIbHUKA;

* ¢hopMyIHUpOBATH CBOICTBA MPSMOYTOJIBLHOTO TPEYTOJIbHHKA;

* pemarh 3aJadd, ONUpPasiCh HAa TMPU3HAKKM PABEHCTBA
MPSAIMOYTOJIBHBIX TPEYTOJbHUKOB;

* OKa3bIBaTh CBOMCTBA U MPU3HAKHU PABEHCTBA MPSIMOYTOJbHBIX
TPEYTrOJIbHUKOB;

* [IPUMEHSATH CBOMCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;

*  HUCNOJb30BaTh NPUOOPETEHHbIE 3HAHUS W yMEHHUS B
MPAKTUYECKOW JIEATEJIbHOCTH M TOBCEIHEBHOM >KU3HM IS

* 061a0emb Memooamu peuerus 3a0ay Ha 8blYUCieHue U
0oKa3amebCcmed;

. npuobpecmu  onvlm  UCCIEO08AHUSL  CBOUCME
2eoMempuieckux Queyp ¢ NoMOuibio KOMNbIOMEPHBIX
npocpamm;

* npuobpecmu  OnbLIM  NPUMEHEHUs.  An2edPaudecKo2o
annapama npu peueHuy 2eoMempuiecKux 3a0a4;

*  UCNONBL306aMb NPUOOPEmeHHble 3HAHUS U YMEHUs 6
NPAKmMu4ecKou O0esimeibHOCMU U NOBCEOHEBHOU HCUSHU
OJI51 ONUCAHUSL PEAIbHBIX CUMYAYULL HA SI3bIKE 2eOMEeMpPUl;
* 061a0emb cXeMOU peuileHuss 3a0ay Ha NOCMPOeHUe ¢
HOMOWBIO YUPKYISL U JUHEUKU: AHAIU3, HOCMpPOeHue,
00KA3aMeNbCmeo U UCciedosanue,

* oslademb Memooamu peuleHusi 3a0ay Ha 8blYUCIeHUe U
0oKazamenvbcmeda




OIMCAaHUS PEAIBHBIX CUTYallMH HA SA3bIKE TEOMETPUH;

* (popMHpOBaTH MPEACTABICHUE O 33/1a4aX HA IOCTPOCHUE;
* CTPOUTH TPEYTOJIBHUK IO TPEM CTOPOHAM;
e pellaTb  HECIOXHbIE  3aJa4yd  Ha
HCIIOJIB30BAHNUEM HM3BECTHBIX aJITOPUTMOB.

IMOCTPOCHUC C

YeTpIpexyroJbHUKHU

* OIIEpUPOBATh Ha 6a30BOM YpOBHE HNOHATUSAMU
reOMEeTpPUYECKUX (PUTYP: MHOTOYTOJBHUK M YETHIPEXYTOJbHUK,
OpSMOYTOJIBHUK W KBajJpaT, MapajuleorpaMM H©  poMo,
Tpaneuus;

* ¢popmynupoBaTh B
Ipu3HaKu QuUryp;

* U300paxkaTh Hu3ydyaemble (GUIypbl OT PYKH U C IOMOUIbIO
JIMHENKH U LIUPKYJIS;

* MPUMEHATH JJIs PELICHUs 3a]a4 reoMeTpruuecKue (akThl, €CIIu
YCIIOBUS UX IPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe;

* pelmarh 3aJa4Md Ha HAXOXACHUE T€OMETPUUYECKUX BEIUYUH I10
o0pa3iam Wid alroputMam;

* U3BJIEKATh, UHTEPIPETUPOBAaTh U IPeoOpa3oBHIBATH
nH(OpMAIIMI0O O TEOMETPHUYECKUX (UTypax, MPEACTABICHHYIO
Ha YepTekKax;

* MPUMEHATh reoMeTpuyeckue (akThl IS pelleHus 3aj1ad, B
TOM YHCJIE, IPEANOJAraloIUX HECKOIBKO IIarOB PEIICHUS;

* JIOKa3bIBaTh F€OMETPUUYECKUE YTBEPKIACHUS;

* BIAJCTh CTAaHAAPTHON KiaccuUKanued IIoCKux Quryp
(TpeyroJbHUKOB, YETHIPEXYTOJIbHUKOB 1 MHOTOYTOJIbHUKOB);

* CBOOOZHO OINEPUPOBATH I'€OMETPUUYECKUMHU MOHATHAMH INPU
pelIeHnH 3aj]a4 U IPOBEJCHUHM MaTeMaTHUYECKUX PACCYKICHUMH;

MPOCTEUIIMX Clly4asiX CBOWCTBA U

* CaMOCTOSITEIILHO bopmynupoBaTh OIIpEAEICHUS
reoMeTpUYecKuX (QUuryp, BBIABUTaTh THIOTE3bl O HOBBIX
CBOWCTBAX W  NpPU3HAKAX TIEOMETpUYECKHX GUryp u

000CHOBBIBaTh WJIM ONPOBEPTaTh UX;

* 0000maTh WIM KOHKPETH3UPOBATh pPE3ylbTaThl HAa HOBBIC
Kjacchl  GuUryp, MHpPOBOAUTH B  HECIOXKHBIX  CIydasx
KJaccu(uKauo GUryp no pa3ainyHbIM OCHOBAHUSM;

* pewarh 3a7a4yu reOMETPUUYECKOT0 COJIEpKaHus, B TOM YUCIE B
CUTyalusiX, KOIJla QJITOPUTM pEIICHUs HE CIEAYyeT SIBHO U3

* GLINOJIHAMb NPOCMENUUe NOCMPOCHUS HA MeCMHOCTIU,
HeobXx00uMble 8 PeaibHOU HCUZHU,

* npuobpecmu onvim UCCIe008aHUSA ceolicme
NIAHUMEMPUHECKUX Quayp ¢ NOMOWbIO KOMNbIOMEPHbIX
npocpamm;

* pewiams 3a0a4u  HA HAXO0NCOEHUe 2eoMempUyecKux
BEUYUH NO 0OPAZYAM UTU ATICOPUMMAM;

* UCNONIBL306AMb CEOUCMBA 2€0MEMPUUECKUX Queyp O
PeweHUsT MUnosvlx 3a0a4, G03HUKAIOWUX 6 CUMYAYUSIX
NOBCEOHEeBHOU HCU3HU,

* UCNONIL306AMb CEOUCMBA 2€OMEMPUUECKUX @ueyp Os
peuwieHus 3a0ay NPaKmuyecKko2o xapakmepa u 3a0ay u3
CMEJICHBIX OUCYUNTUH,

* cocmasnams c UCNONb308AHUEM ceoticmes
2eomMempuyeckux gueyp mamemamuyeckue mooenu OJis
pewieHus 3a0ay NPaKmuyecKko2o xapakmepa u 3a0ay u3
CMEJICHBIX OUCYUNTIUH, UCCAEO08aMb NOJYHYEeHHble MOOelU
U UHMEPNPEeMUPoOBams pe3yibmam




YCIIOBUS, BBINOJHATh HEOOXOAUMBIE [UIsl pEIICHUs 3aJauyu
JIOTIOJIHUTEBHBIE IIOCTPOCHUS, HCCIEAOBATh BO3MOYKHOCTH
IIPUMEHEHUs TeopeM U (POpMYJI IS pellIeHus 3a/1ay;

* (opMyIHpOBaTH u JIOKa3bIBaTh TreOMETPHUUCCKUE
YTBEPIKICHHSL.
IMnomanb * BBIYHCIISTD TUTOIIA M YETBIPEXYTOJBHUKOB | * NPUMEHAMb GOPMYIbl 8 NPOCMEUWUX CUMYAyusix 6
(mpsIMOYTOJIPHMKA,  KBajpara, mapajuiejorpamMma, pomoa, | no8CeOHe8HOU HCU3HIL,
TpareIyu) U TPEyroJIbHUKOB, * GLIYUCTSAMb NAOWAOU PuU2yp, COCMABIEHHbIX U3 O08YX
* pemiaTh 3aJa4d Ha JOKa3aTeNIbCTBO C WCIIONB30BAHUEM | wiu  Oofee  NPAMOY2ONbHUKOS,  NAPAILEN02PAMMOS,
dbopmy iomaznei uryp; Mpey2oIbHUKOS,
* pemiath MPAKTHYCCKUE 3a/1a4d, CBS3aHHBIC C HAXOXKICHUEM | * bIUUCASAMb NIOWAOU MHO20Y2ONbHUKOS, UCHOIb3YS
TCOMETPUUCCKUX BEIMYMH (MCIOJIB3YSl NPU HEOOXOAMMOCTHU | OMHOWEHUS PABHOBETUKOCIU U PABHOCOCHABIEHHOCTIU,
CIPABOYHUKHU M TEXHUUIECKUE CPECTBA). * npuobpecmu onvim NPUMEHEHUs. aeedpPauiecKkozo U
MPUSOHOMEMPULECKO20 annapama npu peuwlenuu 3a0au
HA 8bIYUCTEHUE NIOWAOeL YemblPeXy20ibHUKO8
IMono0HbIE * ONEPUPOBATh TOHATUAMU TMOAOOME (QUryp, TOMOOHBIE | ® UCNONBL308AMb  OMHOUIEHU Ol peuleHus  3a0ad,
TPeyroJbHUKH Gburypsl, moJ00HBIC TPEYTOIBHUKH; BO3HUKAIOWUX 8 PEATbHOU HCUSHU,
* MPUMCHSTH TEOpeMy daneca u TeopemMy 0 | * pewamv  3a0a4yu  HA ~ NOCMPOEHUe  MemoooM
IPOMOPIHUOHATBHBIX OTPE3KaX MPH PEIICHUH 337134, 2e0MEMPUYECKO20 MeCma MOYeK U Memooom nodoousi;
OKpY:KHOCTH * IPUMEHSTH ONpEACICHUE KacaTelbHOU K OKPY)KHOCTH; * uccnedosamsv 63AUMHOE  PACNONOMNCEHUe NPAMOU U
* GOopMyIHpOBaTh ONpEACTCHHUS BIMCAHHBIX WM UEHTPAIBHBIX | OKPYIHCHOCTIU,
YTJIOB; * JoKazvleamv meopembl O GNUCAHHBIX U ONUCAHHBIX
* pemiaTth 3aa4d Ha HaXOXICHUH TPAIyCHBIX BEITUYUH YTJIOB H | OKPYHCHOCHIAX, O CEOUCMBAX Y2l08 U CIMOPOH GNUCAHHBIX
IyT; U ONUCAHHBIX YEMbIPEX)20IbHUKOS.
* (hopMySMpOBaTh OMpENEICHUS BIHCAHHOW ¥ OINHUCAHHOU
OKPYKHOCTEH M UX CBOMCTB.
BexTopsi * (OpMYIHPOBATH ONPEACICHHUS ¥ WLIIOCTPUPOBATH TIOHATHS | *  061A0enb GeKMOPHbIM MEMOOOM OISl peueHus 3a0ay

BCKTOpPA, paBHLIX U KOJIJIMHCAPHBIX BEKTOPOB,

* OIepupoBaTb C BEKTOpaMH: HaXOJUThb CYMMY U Pa3HOCTb
ABYX BCKTOPOB, 3aJaHHBIX I'COMCTPHUYCCKH, HAXOAUTH BCKTOP,
paBHBIfI IIPOMU3BCACHUIO 3aJIAHHOI'O BEKTOpPA HA YHCJIO.

Ha evlyucierue u 00K¢13ameﬂbcm60;
® UCNONIL308AMb CEOUCMBA 8EKMopoe ons peutenus

MUNOBLIX  3a0a4,  BO3HUKAIOWUX 6  CUMYAYUsix
NOBCEOHEBHOU  JICU3HU U 3404  NPAKMUYECKO2O
cooepaicanusl;

*  UCnoIL308amb 6eKMOPbLL OJisl PeuleHUs: NPOCMeuuux
3a0ay Ha onpeodeienue CKOPOCMU OMHOCUMETbHO2O
OBUMNCEHUS,

*  UCNONB3068aMb NOHAMUSL 6EKMOPO8 U KOOPOUHAM Ois




pewienuss 3a0au  no usuxe, eeocpaguu u Opyeum

VUeOHbIM NpeoMemam

MeToa KOOpPAUHAT

* ONEpPUPOBATH MOHATUSIMH BEKTOpP, CyMMa, Pa3HOCTb BEKTOPOB,
IIPOU3BEJICHUE BEKTOpAa HAa 4YMCIO, YIOJ MEXIY BEKTOPAMH,
KOOPJMHATHI Ha IUIOCKOCTH, KOOPJINHATHI BEKTOPA;

* HAXOJWUTbh Il BEKTOPOB, 3a/JlaHHBIX KOOPAMHATaMH: JUIMHY
BEKTOpa, KOOPAMHATBI CyMMBbI M DPa3HOCTH [JBYX M Ooiee
BEKTOPOB, KOOpAMHATBHI IIPOMU3BEACHUSA BEKTOpPAa HA YMHCIIO,
MIPUMEHSS npu HEOO0XOUMOCTHU COYETaTEIIbHBIM,
IIEPEMECTUTENIBHBIN U PacpeeIINTENbHbBIN 3aKOHBI;

* BBIYMCIIATH JUIMHY OTpe3Ka II0 KOOpJAMHATaM €ro KOHIOB;
BBIUHCIIATh KOOPIANHATBI CEPEIUHBI OTPE3Ka;

* HCIIOJIB30BaTh KOOPAMHATHBIM METOJ Il U3yYEHUsI CBOMCTBA
IIPSIMBIX U OKPYKHOCTEN;

* T0JIb30BaThCS (POPMYJION BBIYMCIIEHUS PACCTOSHHUS MEXIY
TOYKAMH I10 U3BECTHBIM KOOPJAMHATAM.

* UCNONBL306AMb  NOMAMUSL  GEKMOPO8 U  KOOPOUHAM
8eKMOpPO8 O peuleHus 3a0ay no Opyeum y4eOHuIM
npeomemam;

* 061a0emb KOOPOUHAMHBIM MEeMOOOM peuleHus 3a0a4 Ha
BbIUUCTCHUE U OOKA3AMENbCEO,

* npuobpecmu OnvIM  UCNOIL308AHUS  KOMNBIOMEPHLIX
npoepamm O AHAAU3A YACWMHBIX CIYYaes G3aUMHO20
PACRONOACEHUSL OKPYICHOCIEN U NPSIMDBLX.

CooTHOLIEHUS MEKIY
CTOPOHAMH M YIJIAMHU
TpeyrojabHUKA.
CkaasipHoe
npou3BeJeHue
BEKTOPOB

* ONIEPUPOBATH C HAYAIBHBIMU TOHSATHUAMH TPUTOHOMETPUH M
BBITIOJHATH 3JIEMEHTApHBIC OTepaiui HaJl QYHKIUSIMU YTIIOB;

* pemiaTh 3aJa4d Ha JI0KA3aTeJIbCTBO, OMUPAsCh Ha TEOPEMBI
CHHYCOB M KOCUHYCOB;

* BBIYUCIISATH CKAJSIPHOE MTPOU3BEICHNUE;

* ONPEAENATH B MPOCTEUIINX CIyYasX Yroi MEXIy BEKTOPaAMU;
* BBINOJHATH PA3JI0KEHUE BEKTOPA HA COCTABIISIONINUE;

* IPUMEHATh TOJYYCHHbIE 3HAaHUS B (QUIUKE U APYTUX
MpeaMeTax;

* ONpENeNsATh 3HAYCHHE TPUTOHOMETPUYECKUX (YHKIMNA 110
3aIaHHBIM 3HAYEHUSIM YTJIOB;

* HaxOJUTh 3HAYCHHUS TPHUTOHOMETpUUYECKUX (YyHKUIUN 10
3HAYCHHIO OJHOM 13 HHUX;

* HaXOJIUTh CTOPOHBI, YTJIbI U TIOMAJIA TPEYTOJbHUKOB.

. onvimy npuMeHenus aneebpaueckozo u
MPUSOHOMEMPULECKO20 annapama u uoeu 08UNCeHUs npu
PpeUeHUuU 2eoMempudecKux 3a0ay,

* POU360OUMb pacuemsl, GKIIOYAOWUEe Npocmeuuiue
mpuzoHomMempudeckue hopmyvl;

* OnbIMYy peuleHuss NPaKmudeckux 3a0ay, CEA3AHHbIX C
HAXOHNCOEHUEM 2eOMEMPUYECKUX BeTUYUH (UCNONb3YS NPpU
HeobxooumMocmu CNPABOYHUKU u mexHuyecKue
cpeocmea);

J1MHAa OKpPY/KHOCTH U
IUIOIIAIb KPYyra

* HCITOJIb30BATh CBOWCTBA U3MEPEHUs JTHH, TUTOMIAIEH U YIJIOB
IpU PElICHUH 3a/ad Ha HAXOXKICHHWE [UITMHBI OKPY>KHOCTH,
JUTMHBI AYTH OKPY>KHOCTH, TPaIyCHON MEPHI yIIia;

* BBIUUCIISTH JJIMHBI JTMHEWHBIX 3JIEMEHTOB (UTYP U HX YTIIBI,
UCTIONB3Ysl (POPMYIIBI JJTMHBI OKPY>KHOCTH W JUIMHBI TyTH
OKPYKHOCTH, POpMYIIBI IIOMIAIeH HUryp;

* BLIYUCTAMb NAOWAOU DUSYP, COCMABIEHHLIX U3 08YX
unu  6bonee  NPAMOY2ONbHUKOS,  NAPANIEN0ZPAMMOS,
MpeyeoNbHUKO8, Kpyed U CeKmopda,

* GLIYUCTAMb  NIOWAOU MHO20Y20bHUKOS,  UCHOJIb3YSL
OMHOULEHUS. PABHOBENUKOCTIU U PABHOCOCTNABIEHHOCMIL,

* npuobpecmu onvim_npumMeHeHus. aneebpauieckozo U




® BBIUUCIIATH IUIOIAAN KPYI'OB U CEKTOPOB;

MPULOHOMEMPULECKO20 annapama u uoetl 08UMCeHUs npu

* BBIYMCIIATH JJTUHY OKPY>KHOCTH, JJTMHY AYTH OKPYKHOCTH; pewenuu  3a0ay Ha sbluLUCIeHUE niowaoet
* pemiath 3ajJa4d  Ha JOKA3aTEIbCTBO C HCIOJNB30BAHUEM | MHO20Y20NbHUKOS.
bopMysT UTMHBI OKPY)KHOCTH M JUIMHBI JyTH OKPYXXHOCTH,
dbopmyi tromanei puryp;
* pemiath TPAKTHYECKHUE 3a/a4d, CBS3aHHBIC C HAXOXICHHUEM
r€OMETPHUYCCKUX BEITHYHH.
JBuKeHUE e cTpouTh  (UTYpy, CHUMMETPHYHYIO JIaHHOW  Qurype | * pacnosnaseamo CUMMempUuiHbLE puzypwi 6
OTHOCHTEIILHO OCH U TOYKH; OKpYyJIcarouem mupe;
* ONCPUPOBATh TMOHITUEM JIBIXKCHHUS W TPEOOPA3OBAHUS | * NPUMEHAMb  CEOUCMBA  OBUNCEHUL U  NPUMEHIMb

oJI00HS;

* BJIAJIETh MPUEMaMH TOCTPOCHUsT (QUryp C HUCHOIb30BAHUEM
JIBIDKCHHUI U TTpeoOpa3oBaHMi MO100Ws;

e cTpouTh  (urypy, TmOAOOHYIO  JaHHOW, TOJIB30BATHCS
cBoiicTBamMu 1oA00Ms /17151 000CHOBaHUS CBOMCTB (hUTYD;

* IPUMEHATh  CBOMCTBA  JBWKEHUW  JUIsl  NPOBEIACHUS
MIPOCTEUIINX 00OCHOBAHUN CBOMCTB (puryp.

nooodue 0Jisi NOCMPOEHUL U BbIYUCTICHUL,

* Xapakmepuzoeamsv NPoU3BeOeHUsl UCKYCCMEA C YUemom
MamemMamuyeckux  3aKOHOMepHOCmel 6  npupooe,
UCNONL306aMb  MAMEMaAMU4ecKue 3aKOHOMEPHOCMU 6
CamMocmosmenbHoM meopuecmae.

Ha4yajbHble cBeeHUs
U3 CTepeoMeTpHUH

* TI0JIb30BAThCS SI3BIKOM I'€OMETPHUM JUIsl OMMCAHUS MPEIMETOB
OKpPYaroIIero MUpa 1 UX B3aUMHOTO PacIOJIOKEHUS;

* pacmo3HaBaTh M U300pakaTb HA YEpPTEXKaX U PUCYHKAX
reoMeTpuyeckue GUrypsl U uX KOHQUTypaluu;

* pemiaTb ~ NPOCTEHUIINE  IUIAHUMETPUUYECKUE
IPOCTPAHCTBE.

3aJa4yn B

* NOYUUMb  NPeOCmABIeHUsi O
2eoMempuiecKux ueypax,

* NpUMEHAMb NOHAMUE pA36EPMKU OIS GbINOJHEHUS.
NPAKMUYECKUX paACHEémO8.

npocmpanCneeHHblX

7 kJ1ace
Auaredpa

1. HatypaabHble ynciia

Conep:xaHue yueOHOro npeamera

Harypanbnbie uncna u aeiictBust ¢ HuMu. Ctenens uncina. [Jlenmmocts HaTypainbHbIX yuceln. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. Ilpocteie u

cocTaBHBIE ynciia. Pa3nmoxxenue HaTypaJbHOTI'O YHCJia Ha IIPOCTBIC MHOXKHUTECIIN. ]_ICJIGHI/IG C OCTAaTKOM I ECJIbIX YUCECII.

2. PanuoHajbHBIE YMCJIA




OOBIKHOBEHHBIE APOOM M JecsATHUHbIE OpoOu. PaznojkeHue OOBIKHOBEHHOM IpoOM B KOHEUHYIO JecATUYHYI0. llepnonnueckue necsTUUHbIE
IpoOu. MHOXKECTBO pamHOHaIbHBIX uncell. CpaBHEHHE pAIlMOHAIBHBIX 4YHCENl. JlecATHdHOE pa3ioXeHHue palMoHANIBHBIX dYHucen. JlelcTBus ¢
palMoHaNbHBIMU YKcIaMy. Pemenne 3axa4 no TeMe pauoHaibHble Yncia. Pelmenue 3a1ad Ha HAX0KICHUE YaCTH YUCJIa U YKCIa 110 €ro JyacT. Pemenue
3a/1a4 Ha IPOLEHTHI, A0H. [IpuMeHeHne mponopuuil py peleHNH 3a1a4.

3. JeiicTBuTE/IbHBIE YK CJIA

beckoHeuHble mepHoAMYECKHE W HENEpUOANYECKUE AECSITUYHbIe OpoOH. MHOXKECTBO AEWCTBUTENbHBIX uucell. JlelcTBUTENbHBIE YMCa Kak
OecKOHEUHbIE JIeCATUYHbIE OpoOu (mepuoandeckue M Henepuoguueckue). IlonsThe o0 uppanuoHaibHOM 4ucie. Pacrno3HaBaHuMe HppalMOHANIBbHBIX
yucen. [lpumepsl nokaszarenbcTtBa B anredpe. Ilpumenenue B reomerpud. JlecsTuuHble NpUOMIDKEHUS HWppalMOHANbHBIX uyHced. CpaBHeHHE
JeHCTBUTENBHBIX Yncel, apudmernueckue AecTBUs Haa HUMHU. OCHOBHBIE CBOWMCTBA JACHCTBUTENbHBIX unceln. [Ipubmmxenus yucna. J[nmunHa orpeska.
KoopannatHas ock. Pemenne 3a1a4d no teMe IEHCTBUTEIBHBIE YHCIIA.

4. OQHOYJIeHbI

UYucnoBele U OyKBEHHbIE BBIpaKeHHMA. UuWCIOBOe 3HaYeHHE OYKBEHHOro BblpakeHHs. [loHsaTue onHowieHa. IIpousBeneHHe OJHOUJIECHOB.
CrangapTHblil BUJ oiHOWwIeHa. [Tono0HbIe oHOWIEHBI. Penienne 3a1a4 o TeMe OJJTHOUJICHBI.

5. MHoOro4jieHbl

IlonsitTue MHOrOuneHa. CBoiicTBa MHOrowieHOB. CyMMa M pa3sHOCTb MHOTOWIEHOB. MHOrowieHsl craHfapTHOro Buaa. CTeneHb MHOTOUICHA.
IIpousBeneHre onHOWIEHa Ha MHorowieH. IIpoussenenue muorousneHoB. llemoe BbIpakeHUE M €ro YUCIOBOE 3HAadeHUe. TOKIECTBEHHOE PAaBEHCTBO
LENbIX BhIpaKeHUN. [lo0cmanoska evipadcenuti 6mecmo nepemennsix. Penienne 3aaad no TeMe MHOTOYJICHbBI
6. @opMyJIbI COKPAIIEHHOT0 YMHOKEHU S

KBanpat cymmsl. KBagpar pazHocTu. Beljenenue mojsHoro kBajgpara B KBagpatHoMm TpexuieHe. @opMyina pazHOCTH KBagpaTtoB. Popmysia CyMMBbI
KyOOB U pazHocTH KyOoB. [Ipumenenune Gpopmys1 COKpa€HHOro yMHOXKEHUs. Pa3nojkeHue MHOTOWIeHa Ha MHOXKUTEIIU: GbIHeCeHUe 00uje20 MHOMCUMENs
3a CKOOKU, 2DYNNUPOBKA, npUMeHeHue opmyi COKPAUeHHO20 YMHOMCEHUSL.

7. Aaredpanyeckue 1poou
IIpeoOpa3oBanue ApOOHO-JIMHEHHBIX BBIPRKEHUIl: CIIOKEHHME, YMHOKEHHe, AeleHue. AnreOpandeckue IpoOM M UX CBOMCTBA, COKpallCHHE

npobeii. IlpuBenenue k oOmemy 3HamMeHarento. ApudMeTHYecKHe ACHCTBHUS Haja anreOpanvecKuMu ApoOsiMu. ParyioHanbHBIE BBIPAKEHUS M UX



npeoOpa3oBanus. YnCIIOBOE 3HAUCHHE PALMOHAIBHOTO BhIpaXeHUs. JlOMyCTHMbIE 3HAYECHHUS TMEPEMEHHBIX, BXOISIINX B alreOpanmyecKue BhIPaKEHUSI.
ToxaecTBeHHOE PaBEHCTBO pallOHAIbHBIX BhIpakeHUU. Perenne 3a1au no reme anredpanyeckue qpodu. [lpeobpasosanue svbipasxicenuii, cooeprcaujux
3HAK MOOYJIAL.
8. Crenensn ¢ HebIM NoKa3aTesiemM

CreneHp C IENBIM TIOKaszaTesneM M e€ CBOWCTBA. [Ipeobpazosanue 8blpajdceHull, COO0epscauwjux Ccmenenu ¢ HAMYPAIbHbIM NOKA3ameneMm.
Crangaptubiif BU1 uncia. [IpeoGpa3oBaHue paloHAIbHBIX BBIPAKEHUH, 3alMMCaHHBIX C MOMOIIBIO CTENEHH C IENbIM MoKa3areneM. Pemenue 3aaay no
TeMe «CTemneHb C LeNbIM MoKa3aTeaeM»
9. JInHeliHbIe yPABHEHHS C OJJHUM HEU3BEeCTHBIM

UYucnoBoe paBeHcTBO. CBOMCTBA YMCIIOBBIX paBeHCTB. PaBeHcTBO ¢ mepemeHHOU. [loHsATHE ypaBHEHUs U KOpHs ypaBHeHMs. IIpencraBienue o
PaBHOCWIBHOCTH YpAaBHEHHI. YpaBHEHHS NIEPBOM CTEIEHU C OJHUM HEW3BECTHBIM. JIMHEHBIE YpaBHEHHUS C OJJHUM HEU3BECTHBIM. PelieHne JTMHEeHHbIX
YpaBHEHUH C OJHUM HEU3BECTHBIM. Kouuecmeao KopHeu JUuHeltiHo2o ypasHeHus. PellieHne 3a1a4 ¢ TOMOIIbI0 JIMHEHHBIX YpaBHEeHUU. Perenue ypaBHeHHi
C MOJyJIeM U mapameTpoM. Pemienue 3aaad 1o TemMe JINHEHHbIE ypaBHEHUS.
10. CucreMbl JMHEHHBIX yPABHEHUH

VYpaBHeHUsI IEPBOM CTENEHU C BYMSI HEU3BECTHBIMHU. [IpsAmas Kaxk epaguueckas unmepnpemayusi IUHEeUHO20 YPAGHEHUs C 08YMs NePeMEeHHbIMU.
Cucrtembl [ByX YypaBHEHHMIl NEpBOM CTENEHU C ABYMS HEU3BECTHBIMHM. PerieHue cucteM JByX JIMHEWHBIX YPAaBHEHHMHM C JBYMS HEU3BECTHBIMH
MOJICTAaHOBKOW. PeleHne cucteM ABYX JIMHEHHBIX YpaBHEHHH C JIBYMS HEM3BECTHBIMH anreOpanyeckuM ClOoKeHHeM. [ paguueckuii cnocob peuienus
cucmem ypasHeHui.

PaBHOCHITBHOCTh ypaBHEHUM W CUCTEM ypaBHEHUH. Cucmemvl TUHEUHbIX YpasHeHUul ¢ napamempom. PelieHue 3amad mpu MOMOIIH CHUCTEM
ypaBHEHUH NEpPBOH cTeneHu. Perienne 3a1a4 1o TeMe CUCTEMbI JINHEWHBIX YPaBHEHUU.
I'eomerpus
1. HauanbHble reoMeTpHYeCKUE CBeICHUSI

Ot 3emnemepus k reomeTpun. Harnsnnele npeacraBienus o GUrypax Ha IJIOCKOCTU: MpsAMast, OTPE30K, JIyd, yroi, JomaHas. Touka. [TnockocTs.
IIpsimasa. ['eomerpuyeckue BeNMUUMHBI W uU3MepeHHs. JnmHa oTpes3ka, noMaHoW. EnuHuIBl WM3MepeHHs MIuHbL. 3MepeHue MJIMHBI OTpe3Ka,

nomaHoil. Bunbsl yrinos. I'pagycHas Mepa yria. M3mepeHue M NOCTpPOEHHME YIJIOB € IOMOIIBIO TpaHcmoptupa. OTpe3ok, Jiyd. Yros. Buasl yrios.



BeprukainbHble U CMEXHBIE YIUIBI. brccekTpuca yria u ee cBoWcTBa. B3auMHOE paclosoKeHHe MPsAMBIX Ha INIOCKOCTH. IlepneHauKyIsipHbIE MpsMBIE.
[Tonsitue o paBenctse Quryp. llepnennukynsp v HakJIOHHAs K TpsMoil. ['eomerpudeckoe mecto Touek. [I[puMeHeHne mpu perneHuu TeOMETPUUYECKUX
3aJ]a4 METO/I0B T€OMETPUYECKUX MECT.
2. TpeyronbHuUKH

TpeyronabHUK, BHIBI TPEyroJbHHKOB. BbicoTa, MeamaHa, OMCCEKTpHca TpeyrojibHHKa. PaBHOOEIpeHHBIE M PAaBHOCTOPOHHHE TPEYTOJIbHUKH;
CBOICTBa M NpHU3HAKU paBHOOEAPEHHOro TpeyroibHUKa. [lpu3Haku paBeHCTBa TpeyroibHUKOB. OKpykHOCTh, Kpyr. Jyra, xopaa. Iloctpoenus c
MIOMOUIBIO IUPKYJIA U JIMHEHKU. OCHOBHBIE 3a/1a4y Ha MIOCTPOEHHE: JIEJICHUE OTpe3Ka M0I0JIaM; IOCTPOCHUE OTPE3KA 3alaHHON JUITMHBI; IOCTPOEHUE YIIIa,
PaBHOTO JAaHHOMY; IIOCTPOCHUE TPEYToJbHHUKA IO TPEM CTOPOHAM; IIOCTPOCHUE TEPIEHIUKYJIISApa K MPSAMOM; MOCTpOeHHE OUCCEKTPHUCHI yriia. Tpucekius
yria. Pemenue 3amad Ha BRIYMCIICHUE, TOKA3aTEIbCTBO M TOCTPOCHHE C HCIIOIB30BAHUEM CBOWCTB M3YYECHHBIX (QUTYD.
3. ITapaJuienibHBIE IPSIMbIE

B3aumHoOe pacrnonokeHne nByx npsimbix. IlapamiensHbele u nepecekaronyecs npsimple. TeopeMbl O MapayIeIbHOCTH U MEPIEHAUKYIISIPHOCTH

OpSMBIX. YTJIBI ¢ COOTBETCTBEHHO MapajIeIbHBIMU M MEPHEHIUKYISIPHBIMUA cTopoHaMu. IIpencraBieHne 00 akCHOMaTHYECKOM METO/E€ M T€OMETPUU
Jlob6aueBckoro. «Hawanma» Epkmmma. H. W. JloGaueBckuii. Mcropusi maroro mocrtynata. OmnpeneneHue. AKCHOMBI M TeopeMbl. Jloka3aTenbcTBO.
JlokazaTenbcTBO OT MPOTUBHOTO. Teopema, oOpaTtHast naHHOM. [Ipumep u konTprpumep. [IoHsATHE O PaBHOCHIBLHOCTH, CIEAOBAaHUH, YHOTpeOJIeHHEe
JIOTUYECKHUX CBSI30K «ECIH ..., TO ...», B TOM U TOJBKO TOM CIIy4ae», JIOTHYECKUE CBA3KU «W», «wim». lIpunoxenus reomerpun. Pemenue 3agad Ha
BBIUUCIICHHE, JTOKA3aTEICTBO U MOCTPOCHUE C UCTIOIb30BAaHUEM CBOIMCTB M3yUEHHBIX (HUTYD.
4. CooTHOLIEHHS MeKAY CTOPOHAMH M YIJIAMM TPeyroJIbHUKAa
CyMMma yrioB TpeyroibHuKa. BHemHne yriel TpeyroibHuka. HepaBeHCTBO TpeyronbHuKa. COOTHOMIEHUS MEXAY CTOPOHAMH M YIJIAMH TPEYTOJIbHHKA.
ITocTpoeHne TpeyrosbHHKAa MO TpeM cTOopoHaM. lleprnenaukynsp M HakioHHas K mpsMoil. PacctosHme oT Toukm 1o npsiMoil. PaccTosHme Mexnay
napajielbHbIMU NpsAMBIMU. Pelienne 3a1a4 Ha BRIYUCICHHE, 10Ka3aTeLCTBO U MIOCTPOCHHUE C UCTIOIb30BaHUEM CBOMCTB U3yUEHHBIX (QUTYD.
8 kaace
Auredpa

1. ®ynknum u rpaduku.



UYucnossie HepaBeHcTBA. KoopanHaTHAs 0Ch, MHOXKECTBO YHCEN, IEKapTOBA CUCTEMa KOOPJMHAT Ha IJIOCKOCTU. PopMuposanue npeocmaeieHuil
0 MmemanpeomMemHom noHasmuu «koopournamoly. llonarne ¢GyHkumuu, noHsTHE Tpaduka GyHKIHH. Cnocodwvl 3a0anus QYHKYUil: aHATUMUYECKUll,
epaghuueckutl, mabdaAUYHDBLLL.
2. ®yHKUHH y=X, y=x’, y=(1/X)

®yukiys y=x u eé rpaduk, GyHkims y=x" u eé rpaduk, Gpyukius y=1/x u eé rpaduk. [Ipedcmasnenue 06 acumnmomas.
3. KBagpaTHble KOpHU

[TonsTre kBagpaTHOTO KOpHS. ApudmMeTnyeckuil KBaApaTHBI KOPEHb, KBAaJIPaTHBII KOPEHb U3 HATypalbHOTO YMCIA, CBOWCTBA apu(METHIECKIX
KBA/PATHBIX KOpHEi. MppanroHaasHOCTh drcia v 2. [Ipeobpa3oBaHie BRIPaKEHMI, COIEPIKAIIMX KBAAPATHBIE KOPHH: yMHOXKEHHE, [Ie/ICHHE, BHIHECCHHC
U3-TI07] 3HaKa KOPHsI, BHECEHHUE MOJ1 3HAK KOPHSI.
4. KBaapaTHbie ypaBHeHHSA

KBanpatublii TpéxuseH, pa3ioxeHHe KBaJpaTHOrO TpexwieHa Ha MHOxuTend. [loHsATHe KBaJpaTHOrO ypaBHEHHS, HEMOJHOE KBaJpaTHOE
ypaBHEHUE. JIMCKpUMUHAHT KBaJpaTHOTO ypaBHeHUs. KoanuecTBO KOpHEH KBaJpaTHOTO ypaBHEHUS B 3aBUCHMOCTH OT €ro JUCKpHUMHHaHTa. Dopmyna
KOpHEH KBaJpaTHOTO ypaBHEHUs. PenieHne KBapaTHOTO YpaBHEHHUS OOIIEro BUAA: MCHOJIb30BaHUE (OPMYIIBI ISl HAXOXKICHHUS KOPHEH, rpaduyuecKuii
METOJI peIIeHHs], pa3iokeHne Ha MHoOkuTenu. [IpuBenéHHOe KBajpaTHOE ypaBHEHHE, Teopema Buera, Teopema, oOpartHas Teopeme Buera, nodbop
KOpHell ¢ ucnonv3osanuem meopemvl Buema. Keaopamuule ypaguenus ¢ napamemponm. llpuMeHeHne KBaJpaTHbIX ypPaBHEHUH K PELICHUIO 3a7ay.
5. PauuoHabHbIC YPABHEHUA

[lonaTne panMoOHANBHOTO YypaBHEHUs. Pewenue npocmetwiux OpoOHO-TUHEUHbIX YpasHeHuu. DBUKBaJpaTHOE ypaBHEHHE, PpacClaJarolieecs
ypaBHEHHUE, ypaBHEHHE, OJJHA YacTh KOTOPOTO airedpawdeckas ApoOb, a aApyras — Hyidb. Obnacms onpeoenenus ypasHeHus (06aacms O0ONYCMUMBbIX
3HAueHUll nepeMeHHol). Ypaeuenus, ceodswuecs K TUHEUHbIM U KeaopamHuiM. PereHue apoOHO-pallMOHANBHBIX ypaBHEHUN. Memoowvl peuwtenus
VPasHeHuil: Memoobl pAGHOCUNIbHBIX NPeodPA308aHUL, Memoo 3aMeHbl NepeMeHHOl, epagduyeckuti memoo. PelieHne 3a1a4d mpy MOMOIIU PAllHOHATBHBIX
YpaBHEHHUN. AHANU3 803MONCHBIX CUMYAYULL 83AUMHO20 PACNONONCEHUS 00BEKMO8 NPU OBUNCEHUU, COOMHOULEHUS 00beMO8 BbINOIHAEMbIX pabom npu
coemecmHot pabome.

6. JIuneitnasi pyHKIUSA



[IpsiMasi TPOMIOPIMOHIATBHOCTD, Tpaduk (yHKIMM y=kx, nuHeHHas (yHKIMsA, €€ CBOWCTBa U Tpaduk. Yenosoiu xosgguyuenm npamoi.
Pacnonoocenue epagpuxa nuneinoi pynkyuu 6 3agucumocmu om eé yeno6o2o kosdggpuyuenma. Haxooncoenue xosgpguyuenmos nunetino hynkyuu no
3A0AHHBLIM YCIO0BUAM: NPOXONCOEHUE NPAMOU yYepe3 OAHHYI0 MOYKY U NapalieibHo OanHou npsamot. PaBHOMepHOe ABWXeHue, QyHKuus y=|x| u eé
rpadux.

7. KBagpaTuuHasi QyHKUHs

®dynxuus y=ax” rpapux QyHKIUMM y=a (x-xg)’+y, kBagpatndHas (yHKuMA, €& ceoiicmea u rpadux (napabona). Ilocmpoenue zpapuxa
Kéaopamuunol yHkyuu no mouxam. Haxoowcoenue Hyneu KeaopamuyHoUu (OYHKYUU, MHO*CECMBA 3HAYEHUL, NPOMENCYMKO8 3HAKONOCMOSHCMEA,
NPOMENCYMKO8 MOHOMOHHOCU.

8. dyuxkums y=k/(x-xq)+y,
OO6partHasi mpONOPIMOHATBEHOCTD, QYHKIUSA V=Fk/X u eé ceoticmaa, Tpapuk GyHKMu y=k/(x-x9)+y,. [unepbona.

9. I'paduxn pynkumii
IIpeobpaszosanue epaghuxa ¢pynkyuu y=f(x) ons nocmpoenus epaguxos ynxkyuu euoa y=af(kx + b) + c. I pagpuxu ¢hynxyuii y= Vx, y=x3/;, y=|x|

10. CucreMbl pallHOHAJIBHBIX YPaBHEHHH

[lonsTHE cHUCTEMBI pallMOHAIIBHBIX YPAaBHEHUI, CUCTEMBI YPAaBHEHHUS IIEPBOM M BTOPOU CTENEHU, PEIICHHUE 3a7a4 IIPU IOMOIIM CUCTEM YPaBHEHUN
NIEPBOM M BTOPOM CTENEHH, CUCTEMBI PAllMOHAJIBHBIX YPAaBHEHUH, pELICHHUE 3a/1a4 IIPU TIOMOIIY CUCTEMBI PALIMOHAJIBHBIX YPAaBHEHUI
11. I'padpmuecknii ciocod pemieHns cucTeM ypaBHeHUH

I'padmyeckuii coco0 perieHus CUCTEMBbI JIBYX YpaBHEHUH MEpBOI CTENEHH C JABYMs HEM3BECTHBbIMHU, PelieHue cucrteM ypaBHEHHI MepBoi U
BTOPOH CTENeHH rpa)udeckuM CrIOCOOOM.
I'eomerpus
1. YeTbIpexyroJabHUKH.

MHuoroyroiasHUK. Beinmykible MHOrOyroasHUKA. CyMMa yIJIOB BBIITYKJIOIO MHOTOYrojibHUKA. [lepumeTp MHOroyroibHHUKA. YeThIpeXyTroibHUK,

NpsMOYTOJIBHUK, KBaJpat. YeTsipexyronbHuk. [lapamienorpamm, ero cBoiicta u npusHaku. [IpsMoyronbHUK, KBagpat, poMO, UX CBOMCTBA U NMPHU3HAKH.

TpaHe].[I/I}I. ®danec. TeopeMa ®daneca. HGHGHI/IG OTpC3Ka Ha N PaBHBIX yacTei. Pelenue 3amad Ha BBIYUCJICHUC, OKa3aTCIIbCTBO W IOCTPOCHUC C



UCTIOJIb30BaHUEM CBOWCTB U3yudeHHBIX Quryp. Cummerpust ¢uryp. LlenTpanpHas, oceBas U 3epkaibHas cUMMeTpuu. V300paskeHHEe CHMMETPUYHBIX
¢uryp. [IpumeHeHnne npu peleHny reoMeTpuIecKuX 3a1a4d cooOpaxkeHnit cummeTpun. M3o0paxkeHne reomeTpuyeckux Guryp.
TeopeTnko-MHOKeCTBEeHHbIe NMOHATHA. MHOXECTBO, 3J€MEHT MHOXKECTBA. 3a/JlaHUE€ MHOXKECTB IEPEUUCIIEHUEM 3JIEMEHTOB, XapaKTepUCTUUYECKHM
cBoiictBoM. IlogmHOXkecTBO. OObeMHEHUE U TIepeceueHIEe MHOXKECTB.

2. Iliiomans.

[TonsiTue mimomaay IUIOCKUX (UTYp; €IUHHIBI U3MepeHus miomaau. llnomans npsmMoyronbHHMKa, KBajaparta. [IpubnmkeHHOe H3MepeHue
wiomaau ¢uryp Ha kierdaro Oymare. PaBHOcocTaBieHHble M paBHOBenMkHe ¢Gurypsl. Ilmomanu mapamienorpamma, TPeyrojdbHHMKAa M TpPaIlelHH.
[Tnomanps MHOrOyrojgpHuKa. OCHOBHBIE (POPMYJIBI AJIsi BhIUMCIIEHUS IUiomaneil. Ilpsmoyronbuelii TpeyronbHuk. Teopema ITudaropa. ITugarop u ero
mKoa. Pemenne 3a1a4 Ha BEIYHCIICHUE U JIOKA3aTEIbCTBO C UCTIOJIb30BAaHIEM U3yUeHHBIX (hopMyII.

3. IlonoOHBIE TPEYTOJIbHUKH.

ITonoGue tpeyronbHukoB. IIpusnaku nmonobust tpeyronbHukoB. ITonobue duryp. Cpennss nuHus TpeyroiabHHUKa. [IprMeHeHMe mpu perieHuH
reoMeTpuueckux 3agad monoousi. COOTHOLIEHHE MEeXAy IUIOMAIsIMH NOA00HBIX ¢uryp. CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC OCTPOro yria
IPSIMOYTOJIBHOTO TPEeYrojbHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJIHOTO U
TOTO K€ yria. Penenue npsMoyroibHbIX TPEYTOJIbHUKOB. 30JI0TOE CEUEHUE.

4. OKpY:KHOCTb.

B3aumHOe pacrnosiokeHue JByX OKpY:KHOCTEH, NpsIMOM M OKpY>KHOCTH. KacaTenbHas M cekyllas K OKpY»KHOCTH, UX CBOWcCTBa. LleHTpasbHBII
yroJ, BIMCAHHBIM Yroji; BeJIMYMHA BIMCAHHOIO yria. I'pagycHas Mmepa yria, COOTBETCTBHUE MEXJy BEJIMYMHOW LIEHTPAJbHOTO YIJIa W JAJMHOW IyTu
OKPYXHOCTH. 3ameuaTelbHble TOYKH TpeyrojbHHUKa. MHOXXECTBO, JJIEMEHT MHOXECTBa. 3aJlaHUe MHOXKECTB MEPEYUCIEHUEM DJIEMEHTOB,
XapaKTEepUCTUYECKUM  CBOWCTBOM. INonmHOoxkecTBo. OOBenuHEeHME M ImepecedeHue MHOKeCTB. CepeauHHBI MEepPHeHIUKYJp K
otpe3ky. ['eomerpuueckoe mecto Touek. CBoiicTBa OMCCEKTPHCHI yria M CEPEeAMHHOTO MEpPHeHIUKYJsApa K oTpe3Ky. OKpYyXKHOCTb, BIHMCaHHas B
TPEYTrOJbHUK, U OKPY>KHOCTb, OIIMCAHHAsI OKOJIO TPEYToJIbHUKA. BrincaHHbIEe U ONMCAaHHBIE MHOTOYTOJIbHUKH.

9 kacc
Aareopa

1. JInuHeiiHbIe HEPABEHCTBA € OJJHMM HEM3BECTHBIM



Uucnossle HepaBeHCTBA. CBOWCTBA UYMCIOBBIX HEPABEHCTB. [Iposepka cnpageonusocmu HepaseHcme Npu 3a0AHHbIX 3HAYEHUAX NepeMeHHOI.
HepaBeHncTBa mnepBoil creneHu ¢ oHUM Heu3BeCTHbIM. Cmpoeue u necmpozue HepaseHcmea. llpuMenenue rpaukoB K pelIeHUIO HEPABEHCTB MEPBOM
CTENEHU C OJIHUM HEWU3BECTHBIM, JIMHEHHBIC HEPAaBEHCTBA C OJHHMM HEU3BECTHBIM. Pewienue nepasencmg. CUCTEMBbl JIMHEWHBIX HEPABEHCTB C OJHUM
HEHU3BECTHBIM. Peuienue cucmem nuHeunblX HEPABEHCME C 00HOU nepemenHou. HM300padcenue peuienus cucmemvl HEPABEHCME HA YUCLOB0U NPAMOU.
3anuce pewenus cucmemvl HepaA8eHCMa.

2. HepaBeHcTBa BTOPOIi CTENEHHU C OJJTHUM HEU3BECTHBIM

[TonsiTHE HEpaBEHCTBA BTOPOIl CTENEHHU C OJJHUM HENU3BECTHBIM, HEPABEHCTBA BTOPO CTENEHU C MOJIOKUTEIbHBIM TUCKPUMUHAHTOM, HEPABEHCTBA
BTOPOM CTENEHU C AUCKPUMHUHAHTOM, PABHBIM HYJIKO, HEPABEHCTBA BTOPOW CTENEHU C OTPULATEIbHBIM JUCKPUMHHAHTOM, HEPABEHCTBA, CBOISALIMECS K
HEpaBEHCTBAM BTOpOW creneHu. Keaopammuoe nepaseHcmeo u e2o peuieHus. Peuienue K6aopamuulx HepaseHCms: UCNOIb308AHUE CEOUCME U paduKa
K6aopamuuHol pyuKyuu. 3anuco peuieHus K8AOpamHo2o HepageHcmaa.

3. PannoHajibHbIe HEPABEHCTBA

Meto1 HHTEpPBAJIOB, PELICHUE PAlMOHATIBHBIX HEPABEHCTB, CUCTEMBI PALIMOHAIIBHBIX HEPABEHCTB, HECTPOTHUE PALlMOHAIBHBIE HEPABEHCTBA.
4. KopeHnb cTenenu n

CgoiictBa ¢pyHkmu y = x", rpaduk QyHKIIMKA Y = X", IOHATHE KOPHS CTETICHH /1, KOPHU YETHOW M HEUETHOM cTeneHer, apuMEeTUIECKH KOPEHb,
CBOIMCTBA KOPHEH CTENEHU /1, KOPEHb CTEIEHU /1 U3 HATypAJbHOTO YUCIIA.

5. UncJioBbI€ M0OCJIE10BATEIBHOCTH

[ToHsiTHE YNCIIOBOM NOCIIENOBATEIBLHOCTH, NPUMEPDL YUCTOBbIX NOCIE008amMeNbHOCMell, CBOMCTBA YUCIIOBBIX MOCIIE0BaTeNbHOCTEN. beckoneunvle
nOCIe008amenbHOCU.

6. Apudmernyeckasi nporpeccust

[Tonsarue apudmernueckoii nporpeccun. Ceoticmea apugpmemuyeckoul npoepeccuu. Cymma n epBbIX WIEHOB apu(PMETHUECKOM Mporpeccuu.
7. I'eoMeTprueckas nporpeccust

[TonsiTue reomerpudeckoi nporpeccuu. Cymma 7 IEpBbIX WICHOB T€OMETPUUECKOM MPOTPECCUU, CXOISIIASACA T€OMETPUYECKas MPOrpeccusl.

8. IIpubau:kenns: yuces



AOGCoOTHAs TTOTPEUTHOCTh TPUOTMKEHUS,, OTHOCUTENIbHAS MOTPEHIHOCTh HpuoOmmkenus. [lpubmmkenne cymMMmbl U pasHocTd. [IpubmmkeHne
npou3sBesieHus: U 4acTHOro. CriocoObl MpeICTaBICHHS YNCIOBBIX JaHHBIX. XapaKTepPUCTUKA YUCIOBBIX JaHHBIX.
9. KomOunaropuka

3amaun Ha mepebop BCeX BO3MOXKHBIX BapuaHTOB. KoMOMHATOpHbBIE MNpaBUia: TPABUNO0 YMHONCEHUs, nepecmanoséku. Paxmopuan uucia.
[TepectanoBku. Pasmemenus. Coueranus u uucno covemanuti. Tpeyeonvrnux Ilackans
10. BBenenune B TeOpHI0 BEPOSITHOCTE

Cayuaiinele coObITus. BepodTHOCTh cimydaliHbIX coObITHH. CyMMa, IpoM3BEeIeHHE U PA3HOCTh ClydyailHbIX coObITHH. HecoBMecTHbIE COOBITHSL.
HeszaBucumeble coObiTus. YacToTa ciryuyailHBIX COOBITHIA.
I'eomerpus
1. BexkTopsl

JnuHa (Monaynb) Bekropa. PaBeHcTBO BekTOpoB. KosumHeapHble BekTopbl. KoopamHaTbl BeKTOpa. YMHOXKEHHE BEKTOpAa Ha 4YHCIIO, CymMMa
BEKTOPOB, pa3J0XKEHUE BEKTOpa II0 JABYM HEKOJUIMHEapHbIM BekTopaMm. CkanspHOe Npou3BeleHUE BEKTOpoB. [IpuMeHeHMe mnpu peleHun
reOMEeTPUYECKUX 33/1a4 BEKTOPHOTo MeToa. CpeHsis JIMHUS TpareLuy.
2. Meroa koopauHAT

VYpasaenue npsmoinl. Koopaunatsl cepennHbl orpe3ka. Dopmyiia pacCTOSHUS MEXAY ABYMs TOYKAMM IUIOCKOCTH. YPAaBHEHHME OKPY’KHOCTH.

[IpuMeHeHre MpHU pelICHUH TeOMETPUUYECKHX 3a/ad anredpanyeckoro M KOOPAMHATHOTO MeToJ0B. M300peTeHne MeTona KOOPAMHAT, MO3BOJISIOLIETO
NePEeBOIUTH TEOMETPUIECKHE OOBEKTHI Ha s3bIK anreOpsl. P. Jlexapt u I1. @epma. [Ipumepsl pa3nuyHbIX CHCTEM KOOPIUHAT Ha MIIOCKOCTH.
3. CooTHOLIEHHNS MEKAY CTOPOHAMM U yIJIaMHU TPeyroJibHUKA

CuHyc, KOCHHYC, TaHT€HC, KoTaHreHc yrios oT 0 no 180°; npusenenue k octpomy yriy. Paguannas mepa yria. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXkAeCTBO. POPMYIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC OJHOTO U TOro ke yria. Pemenue tpeyroabHUKOB. Teopema KOCUHYCOB U
TeOpeMa CUHYCOB.

4. liMHA OKPYKHOCTH M INIOIIAAb Kpyra



IIpaBuIbHBIE MHOTOYTOJIBHUKHU. [JIMHA OKPYKHOCTH, YUCIIO T; JUIMHA TyTH OKpYKHOCTH. McTopus uncia nt. [Inomans kpyra u miomanas ceKropa.
Brucannele W omnucaHHbIE OKPYXXHOCTH TNpaBUIBHOTO MHoOroyroidbHuka. KBagparypa kpyra. Cekrtop, cermeHT. IlocTpoeHne mpaBHIBHBIX
MHOTOYT'OJIbHUKOB.

5. /IBuskeHus

I'eomeTrpuueckue npeodpasoBanus. [loHsATHE O IBUKEHUM: OCEBasl, LIEHTpaJbHAs U 3€pKajibHAsl CUMMETPUH, MapajljiesIbHbIM MepeHoc, MOBOPOT.

Cummetpus ¢uryp. [lonsitue o mogobun Guryp u romoretuu. [IpuMenenme npu penieHu reOMeTpUUEcKUX 3a7ad COOOpaKeHU CUMMETPHH.

6. HauajbHbIe CBeleHUsI H3 CTEPEOMETPHH

Harnsiiaele npeacTaBieHust 0 MPOCTPAHCTBEHHBIX (hUTypax: KyO, mapajuienenunes, npusma, nupamusa, map, chepa, Konyc, umnusap. Kpyrueie tena u
noBepxHocTu. MX cBolicTBa. B3anmuoe pacnonoxkenue ¢uryp. [lapamnensHoe nmpoekTupoBanue. M3o0pakeHne MpOCTPaHCTBEHHBIX (QUTYP. ApXHUME].
N3ob6paxenue nmpocTpancTBEHHBIX Quryp. [Ipumeps! ceuennii. MHororpannuku. [IpaBunbHble MHOTOrpaHHUKU. [IprMepsl pa3BepTOK MHOTOIPaHHUKOB,
uIMHApa U koHyca. Ilonsatre o0bema; eauHunpl oobema. OO6beM MPSMOYToJbHOIO Mapajuienenunena, Kyoa. OcHOBHbIE (OPMYJIbl JUIsl BEIYUCICHHUS
00beMoB. [IprMeHeHHe MpU PelIeHnH TeOMETPUYECKHX 33/1a4 COOOpaKeHUH MPOSKTUPOBAHUS U ceueHU. Y a1BoeHue Kyoda. JI.Dinep.

7. 00 akcuoMax NJIAHUMETPHH.

TemaTn4yeckoe IJIAHUPOBAHUE, B TOM YHCJIE C YICTOM paﬁoqeifl nporpaMmmbl BOCIIUTAHUSA, C YKA3aHUEM KOJINIECCTBA YaC0B, OTBOAUMBIX Ha

0CBOCHHE KAKI0H TeMBbI

7 kiaacc
Ne ni/m HaumenoBanmue pa3aeiios Bcero B ToM umnciie
4yacos Ypoku JlaGopaTopHbie, KoHnTpoJibHbIe
NpaKTHYeCcKue, padoThI
IKCKYPCHH U T. [I.
Auredpa
1. HarypanbHble uncina 4 4
2. PanrionanpHbIe Uyncna 6 6
3. JlencTBUTENbHBIE YUCTIA 5 4 1
4. Jlonmoaenue Kk raase 1 4 4




5. OIHOWIEHE] 5 5
6. MHoroujieHsl 7 6 |
7. DopMyJIbl COKPAILIEHHOTO YMHOKEHUS 7 6 1
8. AnreOpandeckue 1poou 7 6 1
10. CreneHsb C LIeJIbIM IT0Ka3aTeIeM 4 4
11. JlonoHeHWE K riaBe 2 2 2
12. JIuneliHbple ypaBHEHHUS C OJHUM HEM3BECTHBIM 7 7
13. Cucrembl TMHEHHBIX YpaBHEHUHN 8 7 1
14. JononHenue k rnase 3 2 2
15. IToBTOpEHME 7 6 1
HUTOIo 75 65 6
I'eomeTpust
1. HauanpHble reoMeTpUYECKUE CBEACHUS 5 8 1
2. TpeyroapHUKU 5 4 1
3. [TapannenpHbIe IPSIMbIE 6 5 1
4. CoOTHOILIEHUS MEK]Ty CTOPOHAMH M YTJIaMH TPEYTOJIbHUKA 6 5 1
5. IToBTOpenue. Pemienue 3anay. 5 4 1
UTOI'o 27 26 5
UTOro 102 91 11
8 ki1ace
Neni/m HaumenoBanue pa3jieiion Bcero B TOoM umciie
4acoB Ypoxku JlabGoparopHbie, KoHTpoJbHbIe
NMPAKTH4YEeCKHE, IKCKYPCHHI padoThI
U T. ]
Auredpa
1 DyHKIMU U Tpaduku 5 5
2 o, 1 5 5 1
DyYHKIUYU y=X, y=X °, y= ~
3 KBagparHsle KOpHU 5 4 1
4 Jononnenue k riase 1 2 2
5 KBagpaTHble ypaBHEHHMsI 6 5 1
6 PanmonanpHble ypaBHEHUS 6 5 1
7 JlomonHenue K riase 2 4 4




JluneliHble QYHKINT

KBagpatnunas hyHKIus

10

JpobHo-nuueliHas GyHKIHUSI

11

Jononnenue k rnase 3

12

CucreMbl palioHaIbHBIX YPaBHEHHIA

13

I'padmyeckuii ciocob pemeHus: CUCTEM YpaBHEHUN

14

JlononHeHue Kk riase 4

15

[ToBTOpeHune
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YeTbIpexyroJibHUKU
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IToBTOpenue. Pemenue 3anay.
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UTOoro
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UTOoro
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9 kjaacc

Ne i/t

HaumenoBanue pa3ieios

Bcero
JacoB

B ToM uncie

Ypoku

JlabopaTopHble,
NPaKTHYeCKUEe, IKCKYPCHH
U T. 1.

KonTtpoibHble
padoThI

Auredpa

JIuHeliHble HEPaBEHCTBA C OJHUM HEM3BECTHBIM

HepaBeHcTBa BTOPOi CTENIEHU € OJIHUM HEU3BECTHBIM

PamyonanbHbIe HCPABCHCTBA

Jlonmonaenue k rmase |

DOyHKIMHU y= X "

Kopenb cTenenu n

JlononHeHue K riase 2

YucnoBeie IOCJICAOBATCIBbHOCTHU U UX CBOMCTBa
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Apudmernueckas nporpeccust
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['eoMeTpuyeckasi mporpeccus
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11. JononHenue Kk rinase 3 2 2
12. Yron u ero Mepsl 5 5
13. CuHyc, KOCHUHYC, TAHT€HC U KOTAHTEHC yTia 3 3
14. JlononHeHue K riase 4 4 3 1
15. [TpubikeHus yncesn 5 5
16. OrnucarenpHas CTATUCTUKA 2 2
17. Kom0Ounaropuka 5 5
18. BBenenue B Teopuio BEpOITHOCTEN 4 3 1
19. JononHeHue K riase 5 - - -
20. IToBTOpeHue kypa 7-9 Ki1accoB 3 2 1
UTOro 73 65 8
I'eomeTpust
1. Bekrops! 4 4
2. MeToa KoOpIUHAT 4 3 1
3. CoOoTHOIIIEHUST MEXJy CTOPOHAMHU W yTJIaMU TPEYTOJIbHUKA. 4 3 1
CkansipHOE MTPOU3BEICHHUE BEKTOPOB.
4. JnmuHa OKpy»KHOCTH M IUIONIAJb Kpyra. 4 3 1
5. JIBHKEeHUSI. 4 3 1
6. HayanbHble CBEIEHUS CTEPEOMETPUH 4
7. 00 akcnoMax IUTAHUMETPHUH 2
8. IToBTOopenue. Pelienue 3amau 3 2 1
UTOro 29 24 5
UTOro 102 89 13
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