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1. IlosicHuTEILHAA 3aNMUCKA

PaGouass mporpamma mno ydeOHOMYy mnpeamery «MaremaTuka: ajrefpa M Hayaja MaTeMaTHYeCKOIro AaHajIu3a, reoMeTpHs)
(yrury0JieHHbli ypoBeHb) st 10-11 kiaccoB cocTaBiieHa HA OCHOBE CJIeTYIOIIMX HOPMATHUBHBIX T0KYMEHTOB:
1. ®enepanbubiii 3akoH oT 29.12.2012 No 273-D3. «O06 ob6pazoBanuu B Poccuiickoit denepanum».
2. @enepalibHbII rocyAapCTBEHHBIN 00pa30BaTENbHbBIN CTaHIAPT CPEIHEr0 OOIIero 0Opa3oBaHusl.
3. IlpumepHast ocHOBHasi oOOpa3zoBaTelbHAas MporpaMMa CpeAaHero oOmero obpazoBaHus (IPOTOKON QenepaabHOro Y4eOHO-METOAMYECKOTO
o0benuHeHus 1o obmemMy oopazoBanuto oT 28 utoHs 2016 r. Ne 2/16-3);
4. Ilpuka3 Munobpuayku Poccun ot 29.12.2016 Ne 1677 «O BHeceHMH M3MEHEHUH B (elepaibHbIl NepedyeHb Y4eOHHMKOB, PEKOMEHIYEMBIX K
UCIOJIb30BAHUIO TPHU pPEajU3allii HMMEIOIIUX TOCYAApCTBEHHYIO aKKpEAMTalMi0 00pa3oBaTeNbHBIX MPOTrpaMM HayallbHOTO OOIIEro, OCHOBHOTO
o01ero, cpeHero odmero o0pa3oBaHus, YTBep K IEHHBIN puKa3zoM MuHHcTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanmu ot 31 mapra 2014
r. Ne 253; ( B neHCTBYIOIICH pelaKIIHH).
5. OcHoBHast 0Opa3oBarenbHas mporpaMma cpeanero oomero oopazosanuss MBOYCOII Nel . FOxwu UB. o6
6. Ha ocnoge aBTOopckux mnporpamm: C.M. Hukonsckuii, M K. [Toranos, H.H. Pemernukos, A.B. IlleBkun I[Iporpamma mo anredpe u Hauajgam
matemaTtnaeckoro ananmsa. 10-11 kmaccer. M.: IIpocsemenue, 2010, JI.C. AtanacsH, B.®. Byry3os, C.b. Kagomues [Iporpamma no reomerpuu
(6a3oBbIit 1 podunbHEIi ypoBHHU). 10-11 kmacesl. M.: [Ipocsemenue, 2010.

PaGouas nmporpamma no npeamery «MaTtemaTuka: ainredpa U Hadajga MaTeMaTH4YecKoro aHaiausa, reometrpusi» s 10-11 kimacca coctaBieHa
c yu€ToM OO0IIMX ILIeJIel U3yueHHUs Kypca, onpeaesiéHHbIXx DeepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJIAPTOM COJIEPIKAHHS CPEIHETO
o011ero o0pa3oBaHus U OTPAXKEHHBIX B €r0 MPUMEPHOU MporpaMMe Kypca MaTeMaTHKH.
Ha yrny6nennoe uzydenue npeamera «MaTtemaTuka: aaredpa U Hadajga MaTeMaTHYECKOTO aHAJIM3a, TEOMETPHUS» B CPEAHEN IIKOJIE OTBOAUT 6
y4eOHBIX YaCOB B HEJIEIO B TEUEHUE KaXJIOT0 roa ooydenus, Bcero 402 ypoka.

Kaace | YueOHusiii npeamer KosmnyectBo 4yacoB B | KosimuectBo 4acoB B | B Tom 4mciie KOHTPOJIbHBIX
roj He/eJII0 padort
10 MaremaTuka: anreOpa ¥ Hayana marematuueckoro | 204 6 11

aHaJIn3a, rcOMCTPHA

11 MaremaTuka: anreOpa ¥ Hayajna mareMmatudeckoro | 198 6 11
aHaJmM3a, FreOMEeTPHS

Henn kypca.
OCHOBHBIMHU LIETSIMH Yy4EOHOTO npenmeTa «MaremaTuka: anredpa 1 Hadajla MaTeMaTHYECKOro aHalIn3a, FTEOMETPUs» SBIISIOTCSL:



e [loBbIIIeHNE KaYeCTBA MAaTEMAaTHYECKON TTOATOTOBKH 3a CUET OoJiee TIIyOOKOTO U3YYCHH pa3iesioB 0a3MCHON MTPOTrpaMMBl;

e l3yuenue psyma pa3zenoB MaTeMaTHKH, BXOIMIIMX B Oa3WCHBIM KypCc Ha O3HAKOMHUTEIBHOM YpPOBHE, TaKUX KaK CTAaTUCTHUKA, TEOPHS
BEpOSTHOCTEH, Hauaja JIMHEHHON anreOphl, MaTeMaTHIecKas JIOTHKA;

e  QDOpMHpPOBAHHUE YMEHUS YBEPEHHO IIPUMEHATH II0JyYCHHbIC 3HAHUS.

e Co3znmarh yCcIIOBUS JJIs PACHIMPEHHOTO W YIIIyOJICHHOTO HM3y4YeHHUs MaTepuasia, yJOBIICTBOPCHUS IMO3HABATEIBHBIX WHTEPECOB M PA3BUTHUS
CIOCOOHOCTEH yJaluxcs B COOTBETCTBUHU C OCHOBHBIMHU TeMaMH Kypca anreOpbl 1 Havan aHanm3a, reomerpun 10-11 kimaccos.

e CucremaTuzanus u yriayOJieHue 3HAaHUHN yJaluXxcs;

e (OcBoeHue CIOCOOOB PEIICHHS 3a7a4, KOHKPETHBIX TPUEMOB peaTu3alliy 3TUX CIIOCO00B, TECOPETUICCKUX 3HAHUI, 00OCHOBBIBAIOIINX IMPUEMBI.

o CO3I[aHI/Ie yCHOBI/Iﬁ JJI pa3BI/ITI/ISI JJOI'N4YC€CKOI'0 MBINJICHUA, MaTCMaTI/I‘-IeCKOﬁ KyHBTypr U MHTYULIUHN yqaumxca HOCpCHCTBOM pemeHI/m 3a1a4

ITOBBIIIICHHOM CJIOKHOCTHU HCTpaI[I/II_[I/IOHHBIMI/I METOOdaMU,

Pa3BuTHE 1M03HABaTEIIBHOTO HHTEPECA;

Pa3BuTHEe y HUX UCCIIEIOBATEIHLCKUX HABBIKOB, BAPHATUBHOTO MBIIUICHUS, yMEHUS 000011aTh M CUCTEMaTU3UPOBATh MOJIYYEHHBIE PEIICHUS;

Pa3BuTHe ymMeHUS Mpeo10sieBaTh TPYAHOCTH MPU PEIICHUN MaTEeMaTHYECKUX 3a]ad;

Pa3zBuTHe ymenuii opranuzanuu yueOHOro Tpyaa, paboThl C HCTOYHUKAMH HH()OpPMAIIIH.

3agaum Kypca:

* (OpMUPOBAHUE Yy yYaIIUXCS TPABHIBLHOTO TPEACTABICHUS O CHEIU(PUKE OCYIIECTBICHHUS MATEMATUYECKOW JEATEIBHOCTH ¢ OOBEKTaMH

anreOpanvecKor ¥ reoMeTPHIECKOM MPUPOIBI;

* pa3BHTHE CIIOCOOHOCTH K OCYIIECTBICHHUIO TTIONCKOBO-MCCIIEAOBATEIIBCKON IEATEIIBHOCTH IPU padOTe ¢ MATEMATUIECKUMHU O0BEKTaAMU;

* IPUBUTHE UHTEPECA YUalIUXCS K MAaTEMaTHKE;

® pa3BI/ITI/Ie MATEMATHUYCCKOT O prrosopa, MBIIIJICHU S, UCCIIEA0OBATCIBCKUX YMeHI/Ifl yanIHXCSI;

* BOCITUTaAHWE HACTOMYMBOCTH, MHHUIIMATUBEI.

2. INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS YYEBHOI'O TIPEIMETA
«MaremaTuKa: a.ﬂreﬁpa H HAYAJJa MATEMATHYICCKOI'0 aHa/In3a, recOMETPHUA»
ITporpamma obGecrniedrBaeT TOCTHKEHUS CIEAYIOIINX Pe3yIbTaTOB OCBOCHHUs 00pa30BaTeIbHOM MporpaMMbl OCHOBHOTO CPEIHEro 0Opa3oBaHus:

JIUYHOCHIHbLE:

e (opMupoBaHHE OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH M COCOOHOCTH OOyYalOMIMXCS K CaMOPA3BUTHIO U CaMOOOPA30BAHUIO Ha
OCHOBE MOTHBaluM K OOy4eHHI0 M TO3HAHMIO, BbIOOpY JanbHeWmero oOpa3oBaHus Ha 0a3e OpPHUEHTUPOBKM B Mupe mpodeccuil u
npo¢eCCUOHANIBHBIX TPEANOYTEHUH, OCO3HAHHOMY MOCTPOSHHIO HHIMBUAYaJbHOW 00pa30BaTelbHOM TPACKTOPUH C YYETOM YCTOWYMBBIX



MO3HABATEIbHBIX HHTEPECOB;

e (GopMUpPOBAHUE IETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

e (GopMUpOBAaHUE KOMMYHHKATUBHON KOMIIETCHTHOCTH M OOINCHWHM U COTPYIHUYECTBE CO CBEPCTHHKAMH, CTapIIMMA W MIIAJIIIAMH B
o0pa3oBaTeIbHOMN, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIE0BATEIbCKOM, TBOPYECKON U IPYTUX BUIAX JEATEIBHOCTH;

® yMEHHE SICHO, TOYHO, TPAaMOTHO M3JIaraTb CBOM MBICIIM B YCTHOM M MHCbMEHHON peuH, NOHUMATh CMBICI MOCTABJIECHHOW 3aJauu, BHICTPAUBaTh
apryMeHTaluIo, IPUBOAUTH IPUMEPHI U KOHTPIPUMEPDL;

® KPUTHUYHOCTH MBIIUICHUS, YMEHHE PACIIO3HABATh JOTMUECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

® KPEaTWBHOCTH MBILUICHUS, UHUIINATUBRY, HAXOJYUBOCTh, AKTUBHOCTb NPU PEHICHUH F€OMETPUUECKUX 3a71ay;

® yMEHHUE KOHTPOJIHPOBATH MPOLIECC U Pe3yabTaT yueOHONH MareMaTHueCKOM e TeIbHOCTH;

® CIOCOOHOCTH K AMOLIMOHAIIBHOMY BOCIPUSTHUIO MaTEMaTUYECKUX 0ObEKTOB, 3a/1a4, PEIICHU, pacCyXICHU;

mem anpedmemnbte:

peSVIANMUEBHble YHUBEPCATIbHbLE V'l€6Hbl€ oelicmeust.

® YMEHHE CaMOCTOATENBHO IUIAHUPOBATh ABTEPHATHBHBIC MYTH IOCTHKEHHS IeNiei, 0CO3HAHHO BhIOMpaTh Hambosee 3(pdeKkTuBHBIE CIIOCOOBI
pelieHns yueOHbIX U MO3HABATENbHBIX 3a71a4;

e yYMEHHUE OCYIIECTBIATH KOHTPOJIb MO Pe3ylbTary M CHocoOy AeWCTBHUS HAa YPOBHE IMPOU3BOJIHLHOTO BHHMAHHUS U BHOCHUTH HEOOXOIUMBIE
KOPPEKTHBBHI,

e yYMEHHUE aJICKBaTHO OLIEHWBATh MPABUIHHOCTh WJIM OMIMOOYHOCTH BBITOMHEHUS y4eOHOH 3a1aul, ee 0OBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ pELICHUS;

® [OHMMaHHE CYI[HOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHUE AEHCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

® YMEHHE CaMOCTOATENLHO CTAaBUTH 11€JTH, BEIOMPATh M CO3/1aBaTh aJTOPUTMBI JIsl peIlieHUs YIeOHBIX MaTeMaTHIECKUX Mpo0ieMm;

e yYMEHME IUIAaHUPOBATh U OCYIIECTBIATH JACATEIBHOCTD, HAIIPABJICHHYIO Ha PEIICHUE 3a/1a4 UCCIIEA0BATENBCKOTO XapaKTepa;

no3HaeamellbHvle YHUusepcajibHbvle Vll€6Hbl€ oeticmeust.

® OCO3HAHHOE BJIAJICHHE JIOTUYECKUMH JCUCTBUSIMU ONPEIEIICHUS MOHATHH, 000011eHNs, YCTAHOBIEHUS aHAJIOTHM, Kilaccu(UKallud Ha OCHOBE
CaMOCTOSITENTLHOTO BBIOOpA OCHOBAaHUI M KPUTEPHUEB, YCTAHOBJICHHS POJIOBUIOBBIX CBSI3EH;



® yMEHHE YCTAHABJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PACCYXkIECHUE, YMO3aKIIOUeHHe (MHIYKTUBHOE, JENYKTHBHOE U
10 QHAJIOTUH) U BBIBOJIBI;

® yMEHHE CO3/1aBaTh, MPHUMEHATH M IPEOOpPa30OBBHIBATh 3HAKOBO-CHMBOJIMYECKHE CPEJCTBA, MOJEIM M CXEMBbl IS pEHICHUs Yy4eOHBIX H
II0O3HABATEJIbHBIX 3a7a4;

e (QopmupoBaHue M pa3BUTHE Yy4yeOHOW U OOIIENOJIb30BATEIbCKON KOMIIETEHTHOCTH B OOJIACTM HCHOJIb30BaHUA HH(POPMALMOHHO-
KOMMYHUKAIMOHHBIX TexHojorui (MKT-komneTeHTHOCTH);

e (opmupoBaHUE IEPBOHAYATBHBIX MPEACTABICHUI 00 UAEIX U O METOJaX MAaTeMAaTUKN KaK YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHHUKH, CPEJICTBE
MOZCIIMPOBAHUS SBJICHUM U IIPOLECCOB;

® yMEHHE BUJIETh MATEMaTHUYECKYIO 33J]auy B KOHTEKCTE IPOOJIEMHOMN CUTyalluy B JPYTUX JUCLUIUIMHAX, B OKPYXKArOIEeH KU3HY;

® yMEHHE HaXOAMTh B PA3IMYHBIX MCTOYHHMKAX MH(POPMALUIO, HEOOXOAUMYIO IJs PELIeHHs MaTeMaTHYeCKUuX NpoOjeM, U MpeiCTaBlATh €€ B
MOHATHOW (hOpMe; MPHHUMATH PEIICHHE B YCIOBUSIX HEMOIHON U N30BITOYHOM, TOUHOW M BEPOATHOCTHON MH(pOpMaIum;

® yMEHHE IOHHMMaTb M HCIHOJIb30BaTh MATEMAaTHYECKHUE CPEACTBAa HATJSAHOCTU (PUCYHKH, YEPTEKH, CXEMbl M Jp.) U1 WILIIOCTPALUH,
UHTEPIIpETAH, apTyMEHTALUN;

® yYMEHHE BBIIBUTaTh TUIIOTE3bI IPU PEIICHUN YYEOHBIX 3a/1a4 U IOHUMAaTh HEOOXOIUMOCTb UX IPOBEPKHU;

® yYMEHHUE IPUMEHATh UHAYKTUBHbBIE U I€JyKTUBHbBIE CIIOCOOBI pacCyKIACHUM, BUJETh pa3IMUHbIE CTPATETUN PELICHUS 3a1a4;

KOMMYHUKAMUGHblE YHUBEPCAIbHbLE Vll€6Hbl€ oelicmeus:

® yMEHHE OpraHM30BbIBaTh Yy4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JEATEIIBHOCTh C YYMTEIEM M CBEPCTHUKAMM: OIpPENeNATh LEH,
pacripenienath GyHKIHUU U POJIM YYaCTHHUKOB, 00IIHE CrIOCOObI padoThI;

e yMeHHue paboTaTh B IpyMIe: HAXOIUTH O0IIee pellIeHUe U pa3periaTh KOH(QINKTH HA OCHOBE COTJIACOBaHUS MO3UIIMN U ydeTa UHTEPECOB;
CJIyIIaTh MAapTHEPA;

e (opmynupoBaTh, apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

npeomemmubwie:

e c(hopMUPOBAHHOCTH MpPEJICTABICHUH O HEOOXOJUMOCTH [JOKa3aTelabCTB MNpU OOOCHOBAaHMM MAaT€MaTHUECKUX YTBEPXKAECHUH U POJH
AKCMOMAaTHKH B IIPOBEICHNUM JIEYKTUBHBIX PACCYXKICHMUII;

e c(hopMUPOBAHHOCTH MOHATHMHOTO ammapara MO OCHOBHBIM pa3jiellaM Kypca MaTeMaTHKHW; 3HaHUM OCHOBHBIX TeopeM, (GopMyd M YMEHHs HX
IIPUMEHSTh; YMEHHUS JOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTaHIApPTHBIE CIIOCOOBI peLIeHUs 3a/1ay;



c(OpMUPOBAHHOCTh YMEHHI MOJEIUPOBATh pealbHbIE CUTYallUH, HCCIEA0BAaTh MOCTPOSHHBIE MOJENH, HUHTEPIPETUPOBATH MOJYyYEHHBIN
pe3yIbTarT;

c(OPMHPOBAHHOCTh TPEACTABICHUNH OO0 OCHOBHBIX MOHATHSX MAaTEMaTHYECKOTO0 aHalM3a W MX CBOWCTBAX, BIAJCHHE YMEHUEM
XapaKTepu30BaTh MOBeCHHE (DYHKIIUNA, HCIIOIB30BaHNE TIOTYYECHHBIX 3HAHUHN /711 ONMCAHUS M aHAJIN3a PEAIbHBIX 3aBUCHMOCTEH;

BJIaJICHWE YMEHUSMHU COCTaBJICHUS BEPOSTHOCTHBIX MOJIENIEH MO YCIOBHIO 337aud M BBIYMCICHUSI BEPOSTHOCTU HACTYIUICHUS COOBITHI, B TOM
qyclie ¢ MpUMEHeHHeM (OopMyJT KOMOMHATOPHUKUM U OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEW; MCCIENOBAHUS CIYYalHBIX BEIMYMH IO HMX
pacnpeesieHuIo.

yMeHHEe paboTaTh ¢ TEOMETPUUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKAaTh HEOOXOIUMYIO0 MH(OPMAIUIO), TOYHO U IPAMOTHO BbIpa)kaTb CBOU
MBICIIM B YCTHOM M MUCBMEHHOM peyd ¢ MPUMEHEHHEM MaTeMaTh4yecKOW TepMUHOJOTHMU M CHMBOJIMKH, HCIOJIb30BATh Pa3jIMYHbIC S3BIKU
MaTreMaTuKH, MPOBOAUTH KJIACCH(PHUKALINH, IOTHUECKHUE 00O0CHOBAHUS, T0KA3aTEIbCTBA MAaTEMAaTHYECKUX YTBEPIKICHUN;

OBIIaJICHHE HaBBIKAMHU YCTHBIX MUCHhbMEHHBIX, HHCTPYMEHTAJbHBIX BHIYUCICHUMN;

OBIIJICHHE TEOMETPUUECKHIM SI3bIKOM, YMEHHE UCIIOJIb30BaTh €ro sl OMUCAHUS MPEIMETOB OKPYKAIOIIEr0 MUPA, Pa3BUTUE MPOCTPAHCTBEHHBIX
NPEICTaBICHUN 1 N300pa3UTEIbHBIX YMEHUH, MPUOOpETeHNEe HABBIKOB T€OMETPUIECKHX ITOCTPOCHHA;

YCBOEGHHE CHUCTEMAaTHYECKUX 3HAHUHU O MIOCKUX (UTypax U UX CBOWMCTBAX, YMEHUE MPUMEHATh CHCTEMaTHUECKHE 3HAHUS O HUX JJI PEUICHUS
reOMETPUYECKUX U MPAKTUUECKUX 3a]1au;

YMEHHE NPUMEHSTh U3YUEHHbIE MIOHATHUS, PE3YJAbTaThl, METObI JJIsl PELLIEHUS 3a/]ay MPAKTUYECKOr0 XapaKTepa U 3a7a4d U3 CMEKHbIX JUCLIUILIINH
C UCIIOJIb30BAHMEM IIPH HEOOXOAUMOCTH CIPABOYHBIE MAaTEPHAIIbl M TEXHUYECKUE CPECTBA.

AJITEBPA 1 HAYAJIA AHAJIU3A
OOyuaromuiicss MOIYYUT BO3MOXKHOCTb HAYUUThCS!

BBIMOJHATh apu(pMETHUECKHe JIEHCTBUS, COUeTas yCTHbIE M NMUChbMEHHBbIE NPHUEMBbI, NMPUMEHEHHE BBIYMCIUTENBHBIX YCTPOMCTB; HAXOAUTH
3HAUEHUs] KOpHS HaTypaJbHOM CTENEeHM, CTENeHM C palMOHAJIbHBIM IOKa3areieM, Jiorapudma, HCHONB3Ys MpH HEOOXOAUMOCTHU
BBIUHCIIUTENbHBIE YCTPOICTBA; MOJIb30BATHCS OLIEHKON U MPUKUAKON MPU NPAaKTUYECKUX pPacueTax;
IPOBOAMUTH MO U3BECTHBIM (OPMYJIaM M IIpaBUIIaM MpeoOpa3oBaHusl OYKBEHHBIX BBIPAXKEHUH, BKIIIOYAOLINX CTETIEHH, paJuKabl, JorapupmMbl U
TPUTOHOMETpUYECKUE (PYHKIIMHU;
BBIUNCIISTH 3HAYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAaXKEHUH, OCYIIECTBIISAI HEOOXOUMBbIE TOJICTAHOBKH U MTPE00pa30BaHus;

MPAKTUYECKUX pacyeToB Mo ¢opMmynaM, BKIroydas (OpMysbl, COAEpIKalle CTENEHU, PaauKajbl, JorapudMbl U TPUTOHOMETPUYECKHE
(GYHKIMH, UCIIOJIB3YS ITPU HEOOXOIMMOCTH CIIPAaBOYHBIE MaTepHalibl U MPOCTEUIIINE BBIYUCINTENbHbBIE YCTPONUCTBA;
OTIpeJIeNIATh 3HaYeHHe (PYHKLUH 110 3HAYEHUIO apIyMEHTa P Pa3IMuHbIX CIIOCO0ax 3a1aHus GyHKIUHY;

CTPOUTH TPaPUKU U3YUEHHBIX (PYHKIIMIA;

ONHUCHIBaTh NO TpauKy W B MPOCTEHIIMX chOydasx Mo (opmyle IMoBeIeHHEe M CBoWcTBa (DYHKUMH, HAaXOAUTh MO rpaduky (yHKIUU
HauOOobIINE U HAUMEHBIINE 3HAYCHMUS;

pelath ypaBHeHHUs, IPOCTEHIIINE CUCTEMBbl YPaBHEHUH, UCIIOJIBb3YsI CBOICTBA (DYHKUUH U UX IpaUKOB;



OIMMCAHHUA C IOMOIIBIO (PYHKIUH pa3INnYHBIX 3aBUCUMOCTEHN, MPEACTABICHUS UX IpapUuecKu, HHTEPIPETalluK rPa(UKOB;

peliaTh panuoHAaNbHbIE, TIOKa3aTrejabHble U JIOTapU(MUUYECKHE YpaBHEHHs] M HEPAaBEHCTBA, MPOCTeilline HppaloHaIbHbIE U
TPUTOHOMETPHUUECKHUE YPABHEHUS, UX CUCTEMBI;

WCIOJIb30BaTh JIsl MPUOIMKEHHOTO PEIICHUs YPaBHEHUN U HEPABEHCTB rpauuecKuii MeTo;

I'EOMETPUA

OO0yuaromuiicst HOJYYUT BO3MOKHOCTh HAYUUThCS:

MOJIB30BATHCS SI3BIKOM T€OMETPUH JJIs1 OMMCAHUSI IPEAMETOB OKPYKAIOIIEr0 MUPA U UX B3AMMHOI'O PACIIOI0KEHUS,

pacrno3HaBaTh Ha YepTekKaxX U MOJACIIAX MIPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHTH TPEXMEPHBIC OOBEKTHI C X ONMHMCAHUSIMH, H300PAKCHUSIMHU;
OTKCHIBATh B3aUMHOE PACIIONIOKEHUE PSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE, apTyMEHTUPOBATh CBOU CYXKACHHS 00 3TOM PacloIOKEHUY;
AQHAIM3UPOBATH B MPOCTEHUIINX CIy4yasiX B3aUMHOE PACIONOKEHHE 0ObEKTOB B IPOCTPAHCTBE;

CTPOUTH MPOCTEUIINE ceueHUs KyOa, IpU3Mbl, TUPAMUJIBL;

UCIIOJIb30BATh IIPU PEIICHUU CTEPEOMETPUYCCKHX 3a1a4 TUIAHUMETPUIECKHE (DAKTBI U METOJIBL;

COOTHOCHUTH TUIOCKHE Te€OMETpHUYeCKHe (UTYPHI U TPEXMEPHBIC OOBEKTHI C WX OINHUCAHUSIMH, YEPTSKaAMHU, H300pPKCHUSIMHU; pa3IndaTh U
aHAIM3UPOBATH B3aUMHOE PaCIIOIOkKeHUe puryp;

n300paxarbh reoMeTpruueckre (GUrypsl, MHOrOrpaHHUKHU U TeJa, BHITOIHATH YEPTEXK MO YCIOBUIO 3a/1a4H;

peliaTh TeOMETPUYECKUE 3a1a4, OMUPAsACh HA U3yYCHHBIE CBOMCTBA MIIAHUMETPUYECKUX U CTEPEOMETPUUYECKUX (PUTYp M OTHOLIECHUN MEXKIY
HUMH, IPUMEHSISI aJITeOpanyecKuii 1 TPUTOHOMETPUYECKUI arapar;

MPOBOJUTH TIOKA3aTEJIbHBIE PACCYXKICHUS IPU PEIICHUH 3a7a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI KYpCa;

BBIYHCIIATh JIMHEHHBIC AJIEMEHTHI M YIJIbl B MPOCTPAHCTBEHHBIX KOH(HUTypalMsaX, TJIOMIAIM MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEM U HMX
MPOCTEHIIINX KOMOUHAIINI;

CTPOUTH CEUYECHHSI MHOTOTPAaHHUKOB;

MPOBOJUTH TOKA3aTEJIbHBIE PACCYXKICHHUS B XOJI€ PEIICHUS 3a/1a4.

OBJIQJIETh METO/IAMH PEIICHUA 33]]a4 Ha BBIYMCIIEHUE U I0KA3aTeNIbCTBO;

MpUOOPECTH OMBIT MPUMEHEHHUS aNTeOpandecKOoro U TPUTOHOMETPUUECKOTO anmapara u uiaeh ABUKEHUS TIPH PEIIeHUH TEOMETPUUECKHX 3a/1ay;
WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS JUIsl UCCIIENOBAaHUS (MOJEITUPOBAHMS) HECIOXKHBIX MPAKTHUYECKUX CUTYalluid Ha OCHOBE HM3YYECHHBIX
¢dbopMyI u cBOMCTB uryp;

UCIIONIb30BaTh MPUOOpPETCHHBIE 3HAHUS JJs BBIYMCICHHS OOBEMOB U TUIOMIA[EH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI TPH PEIICHUU
MPAKTUYECKUX 33/1a4, UCTIOJIb3YsI TIPU HEOOXOUMOCTH CIIPABOYHUKH M BBHIUUCIUTEIHHBIE YCTPOUCTBA,

MPUOOPECTH OIBIT UCCIEIOBAHUS CBOMCTB MPOCTPAHCTBEHHBIX (PUTYP C MOMOIIBI0 KOMITBIOTEPHBIX TPOTPaMM;

MPUOOPECTH OIBIT BHITIOTHEHUS MPOESKTOB.



Yriy0/1eHHbl ypOBeHb
«CHCcTeMHO-TeopeTHYECKHE Pe3YIbTaThD)

Pa3nea I]. BoImycKHUK HAy4YHMTCS V. BbIllyCKHHMK NMOJYYHT BO3MOKHOCTh HAYYUTHCS
Ilesin ocBoOeHUs Jl1sl yCHeHoro Npo1oJiKeHnss 00pa30BaHus na obecneyenusi 03MOACHOCIU YCHEUHO20
npeaMera I10 CIIEUUATBHOCTSAM, CBSI3aHHBIM C IIPUKJIAIHBIM npoo0dICeHUs 0OPA308AHUA NO CREYUATbHOCHIAM,

HUCITIOJIB30BaHUEM MAaTCMAaTHUKHU

CBA3AHHbIM C OCYUecCmeleHUuem HayLIHOI:i u
Uccne008amenbCeKoll 0essmelbHOCmu 6 001acmu
mamemamurkuy U CMENICHbIX HAYK

TpeboBanus Kk
pe3yJbTaram

Dnemenmut meopuu
MHOJICecme u
MamemamuiecKkoil
JI02UKU

—  CB06OJIHO ONIEPHPOBATH' MOHATHAMH: KOHEUHOE
MHOXECTBO, 3JIEMEHT MHOKECTBA, [I0JIMHOKECTBO,
nepeceueHue, 00beIUHEHNE U Pa3HOCTh MHOXKECTB,
YHUCJIOBBIE MHOXKECTBA HA KOOPANHATHOM IIPSIMOM,
OTpE30K, UHTEPBAJI, IOJIyUHTEPBAJ, IPOMEKYTOK C
BBIKOJIOTOW TOYKOM, TpadpuuecKoe mpeacTaBIeHNE
MHO’KECTB Ha KOOPJAMHATHON IJIOCKOCTH;

— 3aJ1aBaTh MHOKECTBA IIEPEYUCIICHUEM U
XapaKTepUCTUYECKUM CBOMCTBOM,;

— OIEepUpPOBATh MOHATUSAMU: YTBEPXKJIEHUE, OTPUILIAHNE
YTBEPKACHUSI, UICTUHHBIE U JIO)KHbIE YTBEPKICHUS,
NpUYMHA, CIEICTBUE, YACTHBIN cllyyaif o0miero
YTBEPKACHUSI, KOHTPIIPUMED;

— TPOBEPSTH NPUHAMIEKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxOJMTh IepeceyeHrne U 00beAMHEHNE MHOXKECTB, B TOM
qHciIe MPECTaBICHHbIX T'pa@UecKy Ha YHCIOBOM
IIPSIMOM ¥ HAa KOOPJAMHATHOM IIOCKOCTH;

— TPOBOJUTH JA0KA3aTEJbHBIE PACCYKIECHUS AJIs
000CHOBaHMS UCTUHHOCTH YTBEPKICHUI.

—  Jlocmuorcenue pezynomamos pazoena ll;

— Oonepuposamv NOHAMUEM OnpeoeieHuUs,
OCHOBHBIMU BUOAMU ONPedeleHUl,
OCHOBHBIMU BUOAMU MEOPEM,

—  NOHUMAMb CYMb KOCEEHHO20
00KA3amenbCmeda,

— Onepupo8amsv NOHAMUIAMU CUEMHO20 U
HeCuemHo20 MHOJHCECMEA;

—  NPUMEHAMb MeMo0 MaAmMemMamudecKoll
UHOYKYUU OJIs1 NPOBEOEHUSL PACCYHCOCHUL U

JoKazamenbCcme u npu peweruu 3a0ay.
B nosceonesnotl dcusnu u npu u3y4eHuu opyeux
npeomemos:

—  UCNONIL308AMb MEOPEMUKO-
MHOJCECMBEHHDBLI A3bIK U S3bIK T02UKU OJI5L
ONUCAHUSL PEATbHBIX NPOYECCO8 U 68eHULL,
npu peueHuu 3a0a4 0py2ux y4eOHvIx

! BHGCL " fajiee: 3HaTb ONPCACIICHUC MMOHATHA, 3HATh U YMETh 000CHOBEBIBATH CBOMCTBA (HpI/IBHaKI/I, €CJIM OHU GCTL) TIOHATHUS, XapaKTCPU30BaATh CBA3U C APYTUMU INIOHATHUAMU,
MpeACTaBJIAsA OJHO NOHATUC KAK YaCTh LEJIOCTHOTI'O KOMIUICKCA, UCIIOJIb30BATh NOHATUC U €TI0 CBOICTBa Ipu MpOBEACHUU paCCY)KHCHHﬁ, J0Ka3aTeJIbCTB, pCIICHNUHU 3a1a4.




B nosceonesnotui scuznu u npu usyuenuu opyux npeomemos:

MCIIOJIb30BaTh YHUCIOBBIE MHOKECTBA HA KOOPJAMHATHOMN
MPSMON Y HAa KOOPJAMHATHOM ITIJIOCKOCTH JIJIs1 ONTMUCAHUS
peaNbHBIX MTPOLIECCOB U SBJICHUII;

MIPOBOJUTH TOKA3aTEIIbHBIE PACCYKIACHHUS B CUTYALUAX
IOBCETHEBHOM JKU3HU, [PU PELIEHUH 3a7a4 U3 IPYTUX
IIPEJMETOB

npeomemos

Yucnau ¢ bIPAINHCCHUA

CB0001HO onIEpUPOBATh MOHATUAMU: HATYPaJIbHOE YHCIIO,
MHOKECTBO HATYpaJIbHBIX YHUCEI, 1IEJI0€ YUCIIO,
MHOKECTBO IIEJIBIX YHCesl, OOBIKHOBEHHAS JIPOOb,
JeCATHYHAS Ap0o0b, CMEIIAHHOE YHCII0, PAllMOHAILHOES
YHCJIO, MHOXKECTBO PAIlMOHAIBHBIX YHCEIL,
HPPALMOHATEHOE YHUCII0, KOPEHb CTEIECHH N,
JIEUCTBUTEIILHOE YHCIIO, MHOXKECTBO JCHCTBUTEIBHBIX
YHUCeJ, FeOMETPpUUECKasi MHTEPIPETALUS HATYPAIbHBIX,
LEJIBIX, PAIIMOHATIBHBIX, JCHCTBUTEIBHBIX YUCET,
MOHUMATh U OOBACHSTH PA3HUILY MEXKY MO3UITUOHHON U
HETIO3UIIMOHHOW CHCTEMaMHM 3aITiCH YUCETT;

MEPEBOINTH YHCIIA U3 OAHOU CHCTEMBI 3aIUCH (CHCTEMBI
CUMCIICHUS) B JIPYTYIO;

JIOKa3bIBaTh M MUCMOJIb30BATh MPU3HAKU JE€TUMOCTH
CYMMBI U IPOU3BEICHUSI IPU BBIITOJIHEHUH BBIUMCICHUN U
pelIeHnu 3a1ay;

BBINIOJIHSTH OKPYTJIEHUE PAallMOHAIBHBIX U
MPPALMOHATIBHBIX YUCEN C 3aJaHHOW TOYHOCTBIO;
CpPaBHUBATH JICWCTBUTEIIBHBIC YHCIIA PA3HBIMU CITIOCO0AMU;
YIOPSAIOYMBATH YHCIIA, 3aIMCAHHBIC B BUJIC
OOBIKHOBEHHOM U JIECATUYHON IpoOuU, YKCIia, 3aIMCaHHbIe
C UCMOJIb30BaHUEM apU(PMETHIECKOTO KBAIPATHOTO
KOpHSI, KOPHEH CTeTeHu O0JIbIIe 2;

Haxoauth HO/[ u HOK pasubimu ciocobamu u
HCII0JIb30BATh UX MPU PEIICHUH 33/1a4;

BBITIOJIHSITh BBIUHCIICHUS U TTPE0OPa30BaHMSI BRIPAKEHUH,

Llocmuoicenue pesynomamos pasoena ll;
Cc80000HO ONepuposams YUCI08bIMU
MHOJICeCmeamu npu peueHuu 3a0ad;
NOHUMAMb NPUYUHBL U OCHOBHbIE Udel
pacuiupenuss YUCI08bIX MHOHNCECME,
671a0emb OCHOBHbIMU NOHAMUAMU MEOPUU
oenumMocmu npu peuerHuu CmanoapmHblx
3a0au

umMemsv 6a308vle NPeOCMasieHus o
MHOJICecmae KOMNIEKCHbIX YUCe;
Cc80000HO GbINOJIHAMb MOHNCOECMBEHHbIE
npeoobpazo8anus MpUucoOHOMempuUyecKux,
J102APUPMUYECKUX, CHENEeHHbIX BbIPANCEHULL,
enadems ghopmynou bunoma Hvromona;,
NPUMEHSAMb NPU peueHuU 3a0a4 meopemy o
Junetinom npedcmasnenuu HOJJ;
npumeHsams npu peweHuu 3a0ay Kumaitickyro
meopemy 06 ocmamkax;

npuMeHsams npu peuwteHuu 3aoay Manyio
meopemy Depma;

YMemb 8bINOJIHAMb 3ANUCL YUCIA 8
NO3UYUOHHOU cUcCmeMe CYUCTIeHUSL,




CoZIepXKaIINX JEeHCTBUTENIbHBIE YHCIIA, B TOM YHCIIE KOPHU
HaTypaJbHbIX CTEIICHEM;

BBIIIOJIHSATh CTAHIAPTHBIE TOXKAECTBEHHBIE
peoOpa3oBaHus TPUTOHOMETPUUYECKUX,
norapu(MHYECKUX, CTETIEHHBIX, HPPAIIMOHATBHBIX
BBIPAXKEHUI.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

BBIIIOJIHATH U OOBSICHATH CPABHEHUE PE3YJIbTATOB
BBIYMCJICHUH [IPU PELIEHUN NTPAKTUYECKUX 3a/1a4,
B TOM YHCJI€ IPUOIMKEHHBIX BBIUMCIICHUH,
UCIIOJIB3YSl pa3Hble CIOCOObI CPaBHEHUI;
3aIIMChIBATh, CPABHUBATH, OKPYIJIATH YUCIIOBBIE
JAHHBIE PEAIbHBIX BEJIMYMH C UCIIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;

COCTABJISITh M OLIEHUBATH PA3HBIMU CIIOCOOAMMU
YUCJIOBBIE BBIPAKEHUS IIPU PELLIEHUN
MPaKTUYECKUX 3a]a4 U 33/1a4 U3 IPYTUX YUYEOHBIX
IIPEAMETOB

NPUMEHSAMb NPU peteHuy 3a0a4
MeopemuKo-4uciosvle OYHKYUU.: yucuio u
cymma Oenumernet, pyuxkyuro Jinepa;
NpUMeHsAMsb NPU peueHuy 3a0a4 yenHole
opoou,

NPUMEHAMb NPU peueHuy 3a0a4
MHO20UJIEHbL C OCUCMBUMENTbHIMU U YeTbIMU
Koa¢hhuyuenmamu,

61a0emb NOHAMUAMU NPUBOOUMBLIL U
HenpugooUMblll MHO2OYJIeH U NPUMEHAMb UX
npu peuerHuu 3a0au,

npumensimes npu peweHuu 3a0ay OCHOBHYIO
meopemy aneeopwi,

NPUMEHAMb NPU peueHuly 3a0a4
npocmetiuiue QyHKYUU KOMNIEKCHOU
nepemMeHHolU KaK 2eomMempuyeckue
npeoopazoeansl

Ypasnuenus u
Hepagencmea

CB0060HO OnepUpPOBaTh MOHATUSAMU: YpaBHEHHE,
HEpaBEHCTBO, PaBHOCHJIbHBIE YPAaBHEHUSI U HEPABEHCTBA,
YpaBHEHHME, SABJIIOLIEECS CIEICTBUEM APYTOro
YpaBHEHMsI, ypaBHEHUs, pABHOCUIJIbHbIE HA MHOXKECTBE,
PaBHOCHJIbHBIE TPEOOPA30BAHUS YPaBHEHU;

pelaTh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U
UX CUCTEM, B TOM YHCJIE HEKOTOPBIE YPaBHEHUS 3-
i u 4-ii cTeneHel, IPOOHO-paIIMOHATIBHBIE U
VppallOHAJIbHBIC;

OBJIaJICTh OCHOBHBIMU THUIIAMU ITOKA3aTEIbHBIX,
Jorapu(pMUUECKUX, UPPALUOHATIBHBIX,

Jlocmuoicenue pesynomamos pazoena ll;
€80000HO onpedensams Mmun U 8blOUPaAMs Memoo
peuienus NOKA3amenbHblX U 102apUPMuyeckux
YPA6HeHUll U HepaBeHCM8, UPPAYUOHATLHBIX
YpaeHeHull U HepageHCma, MmpueoHOMempPUYeCcKUx
VPa6HeHUll U HepaBeHCM8, UX CUCTHEM,

€80000HO pewiamsv cucmeMmsl TUHENUHbIX YPAGHEHU,
peuwiams OCHOBHble MUNbL YPAGHEHUL U HEPABEHCME
¢ napamempamu;

NPUMEHAMb NPU peuteHuU 3a0a4 HepageHCmed
Kowu — byusxoseckoeo, bepuynnu,

UMemb npeocmasieHue 0 HepaseHCmaeax Mexcoy




CTEIICHHBIX YPABHEHUI U HEPABEHCTB U
CTaHJAPTHBIMU METOJIAMHU X PEILIECHUN U
IIPUMEHSATD UX IPU PEIICHUHN 3a/1a4;

IIPUMEHATH TeopeMy besy k penieHuro
YPaBHEHMU;

IIPUMEHSITH TeopeMmy Buera s pemenus
HEKOTOPBIX YPAaBHEHUM CTEIICHHU BBIIIE BTOPOM;
IIOHUMATh CMBICII TEOPEM O PAaBHOCHJIBHBIX U
HEPAaBHOCUJIbHBIX NTPEOOPA30BAHUSIX YPABHEHUH U
YMETh UX JI0Ka3bIBaTh;

BJIAJIETh METOJIAMHU PELICHHS YPAaBHEHUH,
HEPaBEHCTB U UX CHUCTEM, YMETh BEIOMPATH METO
penieHust 1 000CHOBBIBATH CBOW BBIOOP;
WCIIOJIb30BaTh METOJ UHTEPBAJIOB JJISl PEILICHUS
HEPaBEHCTB, B TOM YHCJIE€ APOOHO-PallMOHATIBHBIX
U BKJIIOYAIOIIMX B ce0s HppallMOHATIbHBIE
BBIPAKEHHS,;

pemiath anredpandeckue ypaBHEHUS U
HEPABEHCTBA U UX CUCTEMBI C ITapaMeTPaMHU
anredpanyeckuM U rpauyecKuM METOAaMu;
BJIAJICTh PA3HBIMU METOJaMHU JOKa3aTEIbCTBA
HEPABEHCTB;

peniaTh YpaBHEHHS B LIEJIBIX YUCAX;

n300paxkaThb MHOXKECTBA Ha TJIOCKOCTH,
3a/1aBa€Mbl€ YPABHEHHUSIMU, HEPABEHCTBAMH U UX
CUCTEMaMU;

CBOOO/IHO MCIOJIb30BaTh TOXK/IECTBEHHBIE
npeoOpa3oBaHus IPU PEIICHUU YpaBHEHUH U

cpe()HuMu CmeneHHoviMu




CHUCTEM YPaBHEHUM

B nosceonesnoti scuznu u npu uzyyenuu Opyeux npeomemos:

COCTaBJISITh U peIIaTh ypaBHEHUS, HEPABEHCTBA,
UX CUCTEMBI IIPU PEIICHUU 3a]a4 JPYTUX
y4€OHBIX NMPEIMETOB;

BBIIIOJIHATH OLEHKY ITPaBIONOA00Us PE3yIbTaTOB,
MOJIy4a€MbIX IIPHU PEIEHUU PA3ITHYHbIX
YpaBHEHUH, HEPABEHCTB U UX CUCTEM IIPU
pELIeHNH 3a1a4 JPYTUX YYEOHBIX IPEIMETOB;
COCTABJISAITh U pellaTh YPAaBHEHHs U HEPABEHCTBA
C mapaMeTpaMu IIPU PELIEHUH 3a1a4 IPYTUX
y4€OHBIX MPEIMETOB;

COCTABJISITh YPaBHEHUE, HEPABEHCTBO MJIUA UX
CUCTEMY, OITUCHIBAIOLIUE PEAIBHYIO CUTYAIUIO
WJIM MPUKIIAJIHYIO 33]1a4y, UHTEPIPETUPOBATH
MOJIyYEHHbBIE PE3YNIbTATHI;

UCII0JI30BaTh IPOIPaMMHBIE CPEACTBA MPU
pELIEHUH OTIEIbHBIX KJIACCOB YPABHEHHI U
HEPaBEHCTB

Dynkyuu

BnaneTs NOHATUSAMU: 3aBUCUMOCTh BEJIUYHH,
(GyHKUHMSL, apryMEHT U 3HaueHue (PyHKIHH,
001acTh ONPEAEIICHUS U MHOKECTBO 3HAUECHUI
GbyHKUIMH, TpaQUK 3aBUCUMOCTH, TpapuK
byHKIMM, HYyTW QYHKIUHN, IPOMEKYTKH
3HAKONOCTOSHCTBA, BO3PACTaHUE HA YHCIOBOM
IPOMEXYTKE, yObIBaHHE Ha YHCIIOBOM
IPOMEXKYTKe, HaubosIblllee M HAUMEHbLIee

—  Jlocmuoicenue pezyniomamos pazoena 11,

— glademb NOHAMUEM ACUMNIOMbL U YMemb
€20 NPUMEHAMb NPU peueHul 3a0ad;

—  NpUMEHAMb MEemOoObl peuleHUst NPOCMeUuUx
oughgeperyuanbHuIX YpasHeHull nepeo2o u
8MOP020 NOPAOKOB




3HaueHUEe (PYHKIIMU HA YUCTIOBOM MPOMEKYTKE,
nepuonyeckast yHKIus, IEPUO/I, YeTHAS U
HedyeTHast GyHKIUU; YMETh TPUMEHSTh 3TU
MOHATHS TIPU PEUICHUH 33]1a4;

BJIAJICTh MOHATUEM CTETICHHAsI PYHKIUS; CTPOUTD
ee rpadK ¥ yMETh IPUMEHSATH CBOMCTBA
CTETICHHOM (PYHKIIMU MIPH PEIICHUH 3a]1a4;
BIIAJICTh TOHSITHIMU TIOKa3aTelbHas (PyHKITHS,
HKCIIOHEHTA; CTPOUTD UX TpadUKH U YMETh
MPUMEHSTH CBOMCTBA MOKA3aTEIbHOU (DYHKIINH
IIpU pElICHUN 3a]1a4;

BJIAJICTh MOHSATHEM JIoTapudmudeckas GyHKIINS;
CTPOUTH €€ TpaduK U yMETh MPUMEHSITh CBOWCTBA
aorapupmMuyeckoi (PyHKLIHUH MPU PELICHUN
3a7ad;

BJIAJCTh TOHATHSIMU TPUTOHOMETPUICCKUC
GyHKIUU; CTPOUTH MX TPaQUKU U yMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUUECKUX
GyHKIUNA IPU PEIICHUH 33]1a4;

BJIAJICTh TIOHSATHEM OOpaTHAsI PYHKITUS;
MPUMEHSATDH 3TO MOHSITHE MIPH PEIICHUH 3a7aY;
NPUMEHSATD MIPH PEIICHUH 3a7a4 CBOMCTBA
(GYHKIHNA: 9€THOCTD, IEPUOANIHOCTD,
OTPaHUYECHHOCTD;

MPUMEHSTH TP PEIICHUU 3a]1a4 MPeoOpa3oBaHMs
rpaguKoB QyHKIIHIA;

BJIAJICTh TOHSITHSIMHU YHUCIIOBAs
MOCIIEI0BATEIHHOCTD, apuMeTHIecKas 1




reoMeTpUYECcKas Iporpeccus;
IPUMEHATH [IPU PELICHUU 3a]]a4 CBOICTBA U
IpU3HAKU apu(PMETUIECKON U TEOMETPUUECKON
IIPOTPECCHIA.

B nosceonesnoti srcuznu u npu uzyuenuu Opyeux yueoHsix

npeomemos:

OTIPECIIATH MO rpadrKaM M UCIIOJIB30BATh JUISl PEIICHUS
MMPUKJIAAHBIX 3aaa4 CBOICTBa PCAIBbHBIX MTPOLECCCOB U
3aBHCHMOCTEN (HaI/I6OJ'II)H_II/Ie N HAUMCHBIINEC 3HAYCHUA,
POMEXYTKH BO3PACTaHMs U yOBIBaHUS (PYHKIIUH,
MMPOMEIKYTKHU 3HAKOIIOCTOSHCTBA, ACUMIITOTBI, TOYKHU
neperuda, Nepuoa u T.11.);

HHTCPIIPCTUPOBATDH CBOMCTBA B KOHTEKCTE KOHerTHOﬁ
HpaKTquCKOﬁ CI/ITyaI_[I/II/I;.

onpeneNaTh no rpadukaM MpocTerIme
XapaKTEPUCTUKU MEPUOANIYECKHUX MTPOIIECCOB B
OMOJIOTHH, YKOHOMUKE, MY3bIKE, PATUOCBSI3U U
Jp. (aMIUTUTY1a, TIEPUOJT U T.11.)

Inemernmot
MaAMeMamuyiecKko2o
ananuza

Bnaners moHsiTHeM 0€CKOHEYHO YOBIBAOIIIAS
TEOMETPUYECKAsl IPOTPECCUS U YMETh IPUMEHSTh
€ro TIPH pEeIICHUH 3a71aY,

TIPUMEHSTD JJTSI PEIICHUS 3a7a4 TCOPHIO
MIPEJICIIOB,;

BJIQJIETh HOHITHUSIMU O€CKOHEYHO OOJIBIINE U
OE€CKOHEUYHO MaJjbl€ YHUCIIOBEIE
MOCJICAOBATEILHOCTH U YMETh CPAaBHUBATH
OeCKOHEUHO OO0JIbIIINE H 0ECKOHEYHO MaJIbIe
[IOCJIEA0BATEILHOCTH,

BJIAJICTh TIOHATHSIMU: TIPOU3BOIHAS (PYHKITUHU B

Locmuoicenue pezynoemamos pazoena I1;

€c80000HO 811a0emb CIMAHOAPMHLIM ANNAPAMOM
MaAmemMamuyecko2o auaiu3a 0 8blYUCIeHUs
NPOU3B0OHBIX PYHKYUU OOHOU NEPEMEHHOLL,
C80000HO NPUMEHAMb ANNAPAM MAMEMAMUYLECKO20
aHanuza O UCCAe008aAHUS DYHKYUL U NOCMPOCHUS
2paguxos, 8 mom yucie UCCied08anust Ha
8bINYKIOCHY;

onepuposams noHamMuem nepeooopazHol hyHKyuu
0J151 peutenus 3a0ay,

0811a0emb OCHOBHbIMU C8e0eHUAMU 06 unmezpane
Hvromona—Jleiibnuya u e2o npocmetiuiux
NpUMEHeHUsX,




TOYKE, IPOU3BOHAS (PYHKIIUH;

BBIUUCIIATH IPOU3BOIHBIE SJIEMEHTAPHBIX
GbyHKIUN 1 UX KOMOWHAIIH;

UCCIIeIOBaTh (PYHKIIUK HA MOHOTOHHOCTD U
IKCTPEMYMBI;

CTPOUTDH rpapUKH U MPUMEHSTH K PEIICHUIO
3aJ1a4, B TOM YHUCJIE C TapaMeTPOM;

BJIQ/IETh NIOHATHEM KacaTeabHas K TpapuKy
(YHKIIUM U yMETb IPUMEHSTH €T0 NP PEILICHUN
3ajady;

BJIAJETh NOHATHIMU NEPBOOOpa3Has QyHKIIHS,
ONPEIECIICHHBIA HHTETPAJ;

npuMeHsaTh Teopemy Herorona—Jleitonuia u ee
CJIEJICTBHSI U1l PELICHUS 3a/1a4.

B nosceonesnou orcuznu u npu usyuenuu opy2ux y4eoHvix

npeomemos:

pemaTh IpUKIaAHbIC 3a/1a4u U3 OUOJIOTHH, (PU3UKH,
XUMHUHU, SDKOHOMUKH U JPYTUX MPEIMETOB, CBI3aHHBIE C
MCCJIEI0BAHNEM XapPAKTEPUCTUK MPOLECCOB,;
WHTEPIPETUPOBATH MOTYIECHHBIC PE3YTbTATHI

onepuposams ¢ CMaHOAPMHBIX CUMYAYUSIX
NPOU3BOOHBIMU BbICUIUX NOPSOKOS,

YMemsb NPUMEHAMb NPU peuleHuy 3a0ay ceolcmea
HenpepuleHbIX QYHKYULU,

YyMemb NPUMEHAMb NPU peuleHuy 3a0a4 meopembl
Beuiepwumpacca,

YyMemb 8bINOIHAMb NPUOTUNCEHHbIE BbIYUCTICHUS
(MemoOobl peuieHus YPagHeHUll, 8bIYUCTIeHUS
onpeoeieHH020 UHme2paia);

YMemsb NPUMEHAMb NPULOACEHUE NPOUIBOOHOU U
OnpeoeneHH020 UHMe2pala K peueHuro 3a0ay
ecmecmeo3Hanusl,

61a0emsb NOHAMUAMU 8IMOPAsL NPOU3BOOHAS,
8bINYKIOCMb 2padura GyHKyuu u ymems
uccnedo8amuv YHKYUO Ha 8bINYKIOCHDb

Cmamucmuka u
meopus
eéepoamuocmeit,
Jl0cuKa u
KomMOunamopuka

OnepupoBaTh OCHOBHBIMH ONUCATEIbHBIMU
XapaKTEPUCTHUKAMHU YMCIOBOTO HaOOpa, TOHITHEM
reHepalbHas COBOKYITHOCTh M BHIOOPKOI U3 HEE;
ONEPHUPOBATH NOHATUSAMM: YAaCTOTA U BEPOSITHOCTh
COOBITHSI, CYMMa M TIPOU3BEJICHUE BEPOSITHOCTEH,
BBIYHUCIISITh BEPOATHOCTH COOBITUN HAa OCHOBE
MOJICUeTa YKCIIa UCXOJI0B;

BJIaAC€Th OCHOBHBIMH ITOHATUAMU KOM6I/IHaTOpI/IKI/I u

Jlocmuoicenue pesynomamos pazoena ll;
umMemv npedcmasieHue 0 YeHmMpaibHol
npeoenvbHol meopeme;

uUMemv npedcmasieHue 0 8bl00POUHOM

K03 puyuenme xoppersyuu u IUHeUHoU
peepeccull,

umemv npedcmaegierue 0 CMamucmu4ecKux
2unomesax u npogepke CMamuCmuyecKoll




YMETb UX MPUMEHATH IPU PELICHUU 3a]a4;

UMETH TPEJICTaBIIEHNE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

MMETH NIPEICTABICHUE O JUCKPETHBIX U HENIPEPBIBHBIX
CIIy4alHBIX BEJIMYMHAX U PACHPENCIICHUSX, O
HE3aBHCHMOCTH CIIy4aiiHbIX BEJINYMH;

MMETBH NIPEICTABICHUE O MATEMAaTUYECKOM OXKUAAHUU U
JUCIIEPCUU CIIy4alHbIX BEJIUYMH;

UMETBH IIPEACTaBICHUE O COBMECTHBIX PACIIPENCICHUAX
CIIy4alHBIX BEJINYMH;

NOHUMATh CyTh 3aKOHA OOJIBIINX YHCEN U BEIOOPOYHOTO
METO/1a U3MEPEHUSI BEPOSITHOCTEN;

MMETBH NPEACTABICHUE O HOPMAIBHOM PacIpeieICHUN U
IIpUMepax HOPMAJIBHO PaCIpPEIEICHHbIX CIy4alHbIX
BEIINYUH;

MMETBH IIPEICTaBICHUE O KOPPEISILUY CIIyJalHBIX
BEJINYMH.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:

BBIYHCIIATH UM OLICHUBATh BEPOSITHOCTU
COOBITHI B peasibHOM KU3HHU;

BBIOMPATH METOBI MTOAXOISIIECTO MPEICTABICHUS
1 00paOOTKH TaHHBIX

2unomesbvl, 0 CMAMUCMUKe Kpumepus u ee
VPOBHEe 3HAYUMOCU

umMems npedcmasienue o cesa3u
IMAIUPULECKUX U MEeOPEemUYecKux
pacnpeoenenutl;

umems npedcmasienue 0 KOOUpo8aHuu,
0BOUYHOU 3aNUCU, OBOUYHOM Oepese;
871a0emb OCHOBHLIMU NOHAMUSAMU MeopUU
epacghos (epag, eepuuna, pebpo, cmenets
8epuUHbL, NYMb 8 2page) u ymems
NPUMEHSAMb UX NPU peuleHUuU 3a0ay;

umems npedcmaeienue 0 0epesvsx u ymems
NPUMEHAMb NPU peueHuly 3a0a4,

81ademsv NOHAMUEM CEA3HOCb U YMemb
NPUMEHAMb KOMNOHEHMbl C83HOCU NPU
peutenuu 3a0a4,

YyMemyb 0Cyuwecmeniams nymu no peopam,
00x00bl pebep u sepuiun epaga;,

umMemsv npedcmasiieHue 00 U1eposom u
2aMUNLIMOHOBOM NYMU, UMEMb
npeocmaeierue 0 mpyoHocmu 3a0aiu
HAXO0HCOCHUSL 2AMUTLIMOHO8A NYMU,

81100emb NOHAMUAMU KOHEeYHble U CUemnble
MHOSHCECMBA U YMeENb UX NPUMEHANTb NPU peuleHUU
3a0au;

ymenib npuUMeHAnb Memoo Mamemamu4eckou
UHOYKYUU;

yMemv npuMeHsAmsb npuHyun [upuxie npu peulenuu
3a0ay




Texcmoewie 3a0auu

B

Pemrats pa3Hble 3aa4u MOBBIIIEHHON TPYIHOCTH;
aHAJIM3UPOBATH YCIOBUE 33/1a4M, BEIOUPATh ONTUMAIIbHBIN
METO/I peLIeHHs 3aa4u, pacCMaTpUBas pa3inyHbIe
METO/IBI;

CTPOUTH MOJIEIIb PEIIEHUs 3a]]a4i, IPOBOAUTH
JIOKa3aTeNbHbIE PACCYKICHUS MPU PELUICHUH 3a/1a4H;
pemats 3a1a4u, Tpedyroiue nepedopa BapuaHTOB,
MIPOBEPKHU yCIIOBH, BEHIOOPA ONTHUMAIILHOTO PE3yiIbTaTa;
aQHAIM3UPOBATH U UHTEPIPETUPOBATH OTyYCHHbBIE
pCeHICHUA B KOHTCKCTEC yCJIOBHA 3a4a4u, BBIGI/IpaTB
pelleHus, He MPOTUBOPEYaIINe KOHTEKCTY;

NEPEBOJUTH MPU PELICHUH 3a/1a4l UHPOPMALIUIO U3
OJTHOY (hOPMBI 3aIMCH B APYTYIO, UCIIONIB3YS PH
HEOOXOIUMOCTH CXEMBbI, TA0JIULIbI, TpaUKH, TUArpaMMBbl.

NOBCEOHEBHOU HCUSHU U NPU U3YUEHUU OPY2UX NPeOMemO8:

pelaTh MPaKTUYECKUE 3a1a4 U 3a/1a91 U3
JIPYTHUX IPEAMETOB

Jlocmuoicenue pesyromamog pazoena |l

T'eomempusn

BnaneTs reoMeTpu4ecKUMU MOHSATUSMHU [IPU
pelIeHn  3a7a4 U MPOBEACHUN MaTeMaTHIECKUX
pacCyXJIeHUN;

CaMOCTOSITENIbHO (POPMYIIUPOBATH ONPEACICHUS
TreOMETPHUECKUX (GUTYP, BBIIBUTATh THUIIOTE3HI O
HOBBIX CBOMCTBAX M MPHU3HAKAX T€OMETPUIECKHIX
buryp u 000CHOBBIBATH WJIU OMIPOBEPraTh UX,
0000111aTh UM KOHKPETU3UPOBAThH PE3YJILTATHI Ha
HOBBIX KJ1accax GUryp, MpOBOAUTH B HECIOKHBIX
CiIydasix KiaccupuKaiuio GUryp mo pa3indHbIM
OCHOBAHWMSIM;

HCCJIICA0BATh YCPTCIKHU, BKIIHOYAA KOM6I/IHaI_II/II/I (I)I/Il"yp,

Hmemwb npedcmasnenue 06 akcuomMamuieckom
Memooe;

671a0emb NOHAMUEM 2eoMempuiecKue Mecma modex
8 NPOCMPancmee U ymens NPUMeHsImb ux OJisl
peulerus 3a0au,

yMemb npuMeHsmy OJisl peuteHust 3a0ay C8OUCmed
NJIOCKUX U O8YCPAHHBIX Y208, MPEXSPAHHO20 Yeid,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MPeXePaAHHO20
yena;

611a0emsb NOHAMUEM NEPREHOUKYTIAPHOE CeUeHUe
NpU3MbL U YMemsb NPUMEHAMb €20 NPU peuleHuu
3a0ay,

umemsv npedcmasieHue o0 080UCHBEEHHOCMU
NPABUTLHBIX MHO202PAHHUKOB,




U3BJIEKaTh, MHTEPIIPETHPOBATH U MPEOOPa30BHIBATH
UH(POPMALINIO, TIPEACTABICHHYIO HA YEPTEeXKaX;

pemIaTh 3a/1a4u reOMETPHYECKOTO COJePIKaHMs, B TOM
YHCIIe B CUTYAIHAX, KOT/a allTOPUTM PEIICHHS HE CIIeyeT
SABHO U3 YCJIOBH:, BBIIIOJIHATH H€O6XOI[I/IMBI€ AJIg pCUICHU A
3a/1a4M JOTIOJIHUTEIbHBIC TIOCTPOCHHUS, HCCIIEIOBATh
BO3MOXXHOCTh TIPUMEHEHUS TeOpeM U (hOPMYIT JIsI
pelIeHus 3a1ay;

yMeTh (POPMYIIHPOBATH M JOKAa3bIBATh T€OMETPUUYECKHE
YTBEP)KICHHUS;

BJIAJICTh MIOHATUSMH CTEPEOMETPUH: ITPHU3MA,
napaJulelenuIe]], TupaMuaa, TeTPadp;

HMCETHb NPCACTABJICHUA 00 akcuoMax CTCPCOMCTPHHU U
CICACTBUAX U3 HUX U YMCTb IPUMCHATH UX IIPU PCIICHUN
3aj1ad;

YMCTb CTPOUTH CCUCHUSA MHOT'OI'PAHHHUKOB C
HCIIO0JIb30BAHUEM PA3JIMYHBIX METOA0B, B TOM YHCJIC U
MEeTo/Ia CIIE/IOB;

HMCETBb NPCACTABJICHUC O CKPCIINBAIOIIUXCA MTPSMBIX B
IPOCTPAHCTBE M YMETh HAXOJUTh YTOJl U PacCTOSIHUE
MCKIAY HUMU,

HNPUMEHSTHh TEOPEMBI O MAPAJUIETBHOCTH MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE IPU PELICHUH 33/1a4;

YMETh PUMEHSITH MapajIeIbHOE TPOSKTHPOBAHNE JITIS
n300paxeHus: GUryp;

YMETh MPUMEHSTh NEPIEHANKYISIPHOCTH MPSIMOH U
IUIOCKOCTH TIPH peIIeHUH 3aj1ay;

BJIAACTD MOHATHUAMU OPTOTOHAJIBHOC ITPOCKTUPOBAHUC,
HAKJIOHHBIC U UX MIPOCKINH, YMETh IPUMCHATb TCOPEMY O
TpeX MepPHeHANKYIsIpax MpH peleHnH 3a1ay;

BJIQ/IETh MOHATUSIMU PACCTOSIHUE MEXy (pUrypamu B
MIPOCTPAHCTBE, OOIINIA MEPIEHIUKYIISP ABYX
CKPELMBAIOIIUXCS MPSIMBIX U YMETh IPUMEHSTh UX MIPH

611a0emsv NOHAMUSAMU YEHMPATbHOE U NAPAJLIETbHOE
NPOEKmMupoBanue 1 NPUMEHIMb UX npu NOCMpPOoeHUuU
ceyeHUll MHO202PAHHUKO8 MemMOOOM NPOEKYUlL,
umems npeocmasierue 0 pazeepmie
MHO202PAHHUKA U Kpamyuaiuiem nymu Ha
NOBEPXHOCIU MHO20CPAHHUKA,

umems npeocmasieHue 0 KOHUYECKUX CeUeHUsx,
umems npeocmasierue 0 Kacarnwuxcs cepax u
KOMOUHAyUY mei 6PAujeHUst U yMemy NPUMEHAMb Ux
npu pewienuu 3a0au,

NPUMEHSIMb NPU PEUEHUU 3A0ay HOPMYLy
PACCMOAHUL OM MOYKU 00 NIAOCKOCHU,

671a0emb Pa3HbLMU CNOCOOAMU 3A0AHUSL NPIAMOTU
VDABHEHUSMU U YMEMb NPUMEHSIMb NPU PeUleHUU
3a0auy;

NPUMEHSMb NPU PEUEeHUU 3a0ay U 00KA3amelbCmee
meopem 6eKMOPHbIUL Memoo U Memoo KOOPOUHAM,
umems npedcmasienue 06 akcuomax oovema,
npUMEHAMb HOPMYIbL 00BEMO8 NPAMOY20bHO2O
napanneienuneoa, NPusMbl U NUPAMUObL,
mempa’opa npu peuteHuu 3a0ay;

NPUMEHSIMb Mmeopembl 06 OMHOUWEHUSIX 00bEMO8
npu pewienuy 3a0au;

NPUMEHAMb UHMe2Pail OISl BbIYUCTEHUSL 00bEMO8 U
nosepxHocmerl mei 6paAujeHUsl, bIYUCTEHUS.
naowWaou cghepuyeckozo nosaca u 00vema wmaposo2o
cnos;

uMemb npedcmasiienue 0 OBUNCCHUSIX 8
npocmpancmee: napaiielbHoM neperoce,
CUMMemPUYU OMHOCUMENbHO NIOCKOCIU,
YEeHMPAaNbHOU CUMMEMPUU, NOBOPOME
OMHOCUMENbHO NPAMOU, BUHIMOBOU CUMMEMPULU,
YyMemb NPUMEHAMb UX NPU peuleHuu 3a0a4;




pEILIEHNN 3a]a4;

BIIQJICTh IIOHATUEM YIOJI MEKIY NPSAMOM U IIJIOCKOCTBIO U
YMETb IPUMEHSATH €0 IIPU PELICHUH 3a/1a4;

BJIA/ICTh NOHATUAMMU JBYTPAHHBIN YrOJ, YTOJI MEXKIY
IUIOCKOCTSIMU, NIEPIECHANKYIISIPHBIE IINIOCKOCTU U YMETh
IPUMEHSTH UX MPU PELICHUU 3a/1a4;

BJIA/ICTh NOHATUAMM IIPU3Ma, ITapaJlICIICIUIIE]] 1
IIPUMEHATH CBOMCTBA MapaJllesIeIuIe/a IPY PELICHUH
3a/1a4;

BJIA/ICTh NIOHATHEM IIPSIMOYTOJIBHBIN IapajuIeIeuIe] U
IIPUMEHATH €r0 IIPY PELICHUN 3aay;

BJIQ/IETh NOHIATUSIMHU [TUPAMU/JIA, BUIbI MUPAMUL,
3JIEMEHTHI IPAaBUIbHOW MUPAMHU/IBI U YMETh IIPUMEHSTh UX
IIPU PELLIEHNN 3a/1a4;

MMETH MPEICTABIEHUE O TeopeMe Diliiepa, NpaBUIbHBIX
MHOIOTpaHHMKAX;

BIIQJICTh IOHATHEM IUIOIIAAN IIOBEPXHOCTEMN
MHOTOTPaHHUKOB U YMETb IPUMEHSTH €T0 MPU PELICHUU
3ajad4;

BJIa/IETh NOHATUSIMU Te€Ja BpallleHus! (HUIMH]P, KOHYC,
niap u cdepa), UX CeUeHUs: U yMETh IPUMEHATh UX MPU
pELICHUH 3a/1a4;

BIIQJIETh IIOHATUSAMU KAacaTeJbHbIE IPSIMBIE U IINIOCKOCTH U
YMETbh IPUMEHSATH U3 PU PEIICHUH 337aY;

MMETBH MPECTABIICHUS O BIIMCAHHBIX U ONHUCAaHHBIX
cdepax U yMeTh IPUMEHATh UX MPHU PEIIeHUH 3a/1a4;
BJIQ/IETh NOHATUSIMH 00bEM, 00BEMBI MHOTOTPAHHUKOB,
TEJI BPAIlleHHs U IPUMEHSTh X IIPU PEIICHHUH 3a/1a4;
UMETBH INIPECTaBICHUE O pa3BEPTKE LUIMHAPA U KOHYCa,
IJIOIIA Y TOBEPXHOCTH IIWIIMH/IPA U KOHYCA, YMETh
INPUMEHSTH UX MPU PELICHUH 3a/1a4;

UMETh MPEJCTaBIIEHUE O TUIoUaau chepsl 1 yMETh
IIPUMEHSATH €r0 NPU PEIICHUH 3a/1a4;

umems npeocmasierue o0 NIowaoU OPMo2OHAIbHOU
npoexyuu,

umMems npedcmasiienue 0 mpexespaHHoM u
MHO202PAHHOM Yelie U NPUMEHAMb CE0UCEA
NIIOCKUX Y2ll08 MHO20SPAHHO20 Y2lld NPU peuleHuu
3a0au;

umMemsv npeocmasieHus 0 npeodopazo8anuu N0O0OUsL,
20MOmemuy u ymenms NPUMEHIMb UX NpU peueHuu
3a0au;

yMemb peuams 3a0ayu Ha NI0CKOCMU Memooamu
cmepeomempuu;

yMemb npumMeHams Qopmyivl 06bemMo8 npu
peutenuu 3a0a4




— yMeTh peniarh 3a7a4u Ha KOMOWHAIIMA MHOTOTPaHHUKOB
U TeJ BpallleHHST,

— HWMETh MPEJCTABICHHUE O TIOJJOOUHU B IPOCTPAHCTBE U
YMETh pelIaTh 3a/[a4i Ha OTHOIICHHE 00BEMOB H
TUIOINAICH TOBEPXHOCTEH MOTOOHBIX QHTYD.

B nosceomnesnoti scuznu u npu uzyyenuu Opyeux npeomemos:

— COCTaBIISITh C UCIIOJIb30BAHUEM CBOMCTB

reOMEeTPUUECKUX PUTYp MaTEMaTHUYECKHE MOJICITU

JUISL PEIICHUs 3a/1a4 MPAKTUYECKOr0 XapaKTepa u
3a/1a4 U3 CMEKHBIX TUCIUIUINH, UCCIEI0BATh
MOJTYYEHHbBIC MOJICTTU U UHTEPIPETUPOBATH
pe3ynbTaT

Bexmoput u
KoopOunamol 6

— BnageTs noHATUSAMU BCKTOPbI U UX KOOPAUHATLI;
— YMCTH BBIIOJHATE OII€pallkui HAal BEKTOPAMU;

—  Jlocmuorcenue pezynomamos pazoena ll;
—  Haxooums 00vem napaiienenunedd u mempa’opa,

npocmpancmee — HCIIOJIb30BaTh CKAISIPHOE MPOU3BEACHUE BEKTOPOB MPHU 3A0AHHBIX KOOPOUHAMAMU CEOUX BEPUIUH,
PpCUICHUHA 3a/1a4; — 3a0aamv NpAMYI0 8 NPOCMPAHCMEe,
— MPHUMCHATH YPAaBHCHHUE INIOCKOCTH, QOPMYILY PACCTOSHUS | —  yaxooums paccmosiHue om mouku 00 NIOCKOCMU 8
MEXIy TOUKaMH, YpaBHCHHE c(hephl IPH PEIICHUHN 33]1a9; cucmeme KoopoOuHam;,
— MPHUMEHATH BEKTOPBI U METOJ KOOPAMHAT B IIPOCTPAHCTBE | —  yaxodums paccmosinue Meicoy cKpeuusaouumucs
1IpH PCIICHAN 3a/1a4 NPAMbIMU, 3A0AHHBIMU 8 CUCEME KOOPOUHAM
Hcmopusa — HwMetp npeacTaBieHUE O BKIAA€ BbIIAIOIINXCS Hocmuoicenue pesyromamos pazoena |l
Mamemamuku MaTE€MaTHUKOB B Pa3BUTHE HAYKH,
— TIOHUMATh POJb MAaTEMATUKH B pazBuTun Poccun
Memoowt — MHcnoap30BaTh OCHOBHBIE METOJIBI JJOKA3aTEIbLCTBA, —  Jlocmuoicenue pe3yiomamos pagaeﬂa I;
Mamemamuku

MMPOBOAUTD NOKA3aTCIILCTBO U BBITIOJIHATE OIIPOBEPIKCHUC,

— HPHUMCHATH OCHOBHBLIC METOABI PCIICHUA MaTEMATHYCCKHUX

3aJ1a4;

— Ha OCHOBC MaTCMaTH4YCCKUX SaKOHOMepHOCTef/'I B IIpUpOAC

XapaKTEepU30BaTh KPacOTy U COBEPILICHCTBO OKPYXKAIOLIETO
MUpPa ¥ IPOU3BEIEHUN UCKYCCTBA;

—  NpUMEHAMb MamemMamuyecKue 3HaHus K
UCCNIe008AHUIO OKPYAHCAIOULE20 MUDA
(MoOenuposanue Gusuueckux npoyeccos,
3a0a4u SKOHOMUKU)




— MPUMEHSTh IPOCTEHIINEe IPOrpaMMHBIE CPEACTBA U
AEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN
MaTeMaTHYeCKUX 3ajay;

—  TOJIb30BAThCS MPUKIATHBIMU IIPOrpaMMaMH U
IporpaMMaMy CUMBOJIBHBIX BBIYUCICHHUM 1151
HCCJICJIOBAaHUS] MATEMATUYECKUX OOBEKTOB

2. Conepmaﬂne y‘l@ﬁHOI‘O npeamerTa «MaTemaTHKa. aﬂreﬁpa H HAYaJa MAaTEMAaTUYICCKOI0 aHa/In3a, recoMETPpUus»

Yriy0JieHHbI yPOBEeHb

Aure0pa m Ha4aJ1a aHAJIU3a

[ToBTOpeHue. Pemenne 3a1a4 ¢ UCMOIB30BAHUEM CBOMCTB YHCENI U CUCTEM CUMCIICHHS, AEJIMMOCTH, JOJIEW U YacTeil, MPOLIEHTOB, MOAYJICH YHCEIL.
Pemienue 3a1a4 ¢ UCM0JIb30BaHUEM CBOMCTB CTEINIEHEH U KOPHEH, MHOIOWIEHOB, MPe00pa30BaHU MHOIOWIEHOB U IPOOHO-PALlMOHATBHBIX
BBIpaKECHMI. Pemienne 3a1a4d ¢ MCIoIb30BaHUEM I'PAyCHOM Mephl yria. MoyJib yucia u ero cBoucTBa. Penienue 3a1a4 Ha IBUKEHHE U COBMECTHYIO
paboTy, CMeCH U CILIaBbl C TIOMOUIbIO IMHEWHBIX, KBaIPATHBIX U JPOOHO-pAllMOHATILHBIX YPAaBHEHUN U UX cucTeM. Perenue 3aa4d ¢ oMoUIbo
YHCJIOBBIX HEPABEHCTB U CCTEM HEPABEHCTB C OJIHOM MEPEMEHHOMN, C IPUMEHEHHEM U300pakeHNUs YUCIIOBBIX IPOMEKYTKOB. Pelenue 3aiay ¢
MCIOJIb30BAHUEM YUCIOBBIX (DYHKIMIA U UX TpaduKoB. Mcronp30BaHie CBOMCTB U rpa)KOB JIMHEHHBIX M KBaIpaTUYHbIX (QYHKIMN, 0OpaTHON

ponopIHOHaNEHOCTH U GyHKIMK Y =/ X . I'paduueckoe penienne ypaBHEHHI U HepaBEHCTB. VICIonb30BaHMe ONepanyii HaJl MHOKECTBAMU U

BbICKa3bIBaHUSIMHU. VICTIOIb30BaHNE HEPABEHCTB M CUCTEM HEPABEHCTB C OJJHON EPEMEHHOM, YHCIOBBIX MPOMEXYTKOB, UX 00BEANHEHUH U
nepeceueHuil. [I[pumeHenne npu perieHny 3aad CBONCTB apu(PMETHIECKON U TEOMETPUUYECKON MPOorpeccuu, CyMMUPOBAaHUsI O€CKOHEUHOM
CXOIAIIENCS TEOMETPUYECKON ITPOTPECCUM.

MHoecTBa (YUCIIOBbIE, FEOMETPUUECKUX (UTyp). XapaKTepUCTHUECKOE CBOWCTBO, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE, OECKOHEUHOE
MHOXkecTBO. Crioco0bl 3a1anust MHOKeCTB [logmMHOoxecTBO. OTHOIIEHUS TPUHA/UIEKHOCTH, BKIFOUEHUS, paBeHcTBa. Onepaliui HaJl MHO>KECTBAMHU.
Kpyru Diinepa. Koneunslie u 6eckOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA.

VIcTUHHBIE U JI0’)KHBIE BBICKA3bIBAaHMSI, OTIEPALIMHU HAJ| BHICKA3bIBAHUAMU. Aneebpa evickasviéanuti. CBS3b BBICKa3bIBAaHUM ¢ MHOXKecTBaMH. KBaHTOpBI
CYILIECTBOBAHMSI U BCEOOIITHOCTH.

3aKkoHbl JIOTUKU. OCHOGHblIE l02utecKue npasuia. Penenne JOrnueckrx 3a1ad ¢ UCIOIb30BaHUEM KPYTOB DIIIEpa, OCHOBHBIX 102UHECKUX NPAGUIL.
YMmozakmroueHuss. OO0CHOBaHMS M IOKA3aTEIHCTBO B MaTeMaTHKe. TeopeMbl. BUIbl MaTeMaTHYECKUX YTBEPKACHUN. Buowvl dokazamenbcma.
Mamemamuueckas unoykyus. YmeepoicoeHus. obpamnoe 0aHHOMY, HPOMUBONOI0NCHOE, 0OpAmMHOe NPOMUBONONI0HCHOMY OanHomy. IIpu3HaK u
CBOMCTBO, HEOOXOAMMBIE U IOCTATOYHBIE YCIOBUSI.

Ocnoenas meopema apugpmemuru. Ocmamku u cpagrnenus. Aneopumm Eexnuoa. Kumaiickasa meopema 06 ocmamkax. Manas meopema @epma. Q-
uunble cucmemvl cuucienus. Pynkyus Jinepa, YUcio u cymma oearumeinei HamypaibHo20 YUCd.



Paaguannas mMepa yria, TpUrOHOMETpUYECKasl OKpYKHOCTb. TpUroHomerpuueckue GyHKIUY Yrced U yriioB. GopMyIibl IPUBEAECHUS, CI0KEHUS
TPUTOHOMETPHUYECKUX (DYHKUIUH, POPMYIIBI JBOWHOTO U OJOBUHHOTO aprymMenTa. [IpeoOpa3oBanue CyMMbl, pa3HOCTH B TPOU3BEACHNE
TPUTOHOMETPUUYECKUX (QYHKLHUH, U HAOOOPOT.

Hynu QyHKIMM, TpOMeXyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. Hanboubiiee 1 Hanmenbiee 3Hadenne pynkuuu. [lepuoanyeckue GyHKIMN U

HAaUMEHBIIHIA TTepro/]. UeTHbIe U HeYeTHbIE PYHKIUU. PYHKYUU «OpoOHAs yacms yuciay Y = {X} u «yenasa wacmo yuciay Y = [X] :
Tpuronomerprueckue HYHKIIMU YMCIOBOTO apryMmenTta Y =C0SX, Y =sinX, y=tgXx, y =ctgx. CBoiicTBa 1 rpaQMK{ TPUTOHOMETPUIECKHX
GbyHKIHH.

OOpaTHble TpUrOHOMETpUYECKUE (PYHKIINH, UX TJIaBHbIE 3HAYEHUsI, CBOICTBA U rpaduku. Tpuronomerpuyeckue ypaBHeHus. OIHOpOAHbBIE
TPUTOHOMETPHYECKHE ypaBHEHUs. Perienre npocTeimnux TpUroHoMeTpuieckux HepaBeHceTB. [Ipocreiinirie cucteMbl TPUTOHOMETPUYECKUX
YPaBHEHUU.

Crenens ¢ IeHCTBUTENBHBIM MTOKa3aTeNeM, CBOMCTBa cTeneHu. [IpocTeiire noka3zaTenbHble YpaBHEHHS U HepaBeHCTBa. [lokazarenbHas QyHKIIUSA U
ee coiicTBa u rpaduk. Yucno € u pynkuusa y =e*.

Jlorapudwm, cBoiictBa norapudma. Jlecstuunslii u HaTypaidbHbIH Jorapudm. [IpeodbpazoBanue norapudmudeckux Beipaxkenuid. Jlorapudpmudeckne
ypaBHEHHUs U HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOUCTBA U TpaduK.

Crenennast GpyHKIUS U €€ CBOMCTBA U Tpaduk. MppanmoHanbHbIe ypaBHEHHUS.

[lepBrYHbIE NpeICTABIECHUS O MHOKECTBE KOMIUIEKCHBIX Yncell. Jelicmeus ¢ KomnaeKcHolmu yuciamu. Komniekcno conpsidicennvle yucaa. Mooy u
apaymenm uuciaa. Tpueonomempuueckas opma KOMNIEKCHO20 ducia. Pewenue ypasnenuii 6 KOMNIEKCHbIX YUCTAX.

Mertoa uHTEpBaNIOB U1 pereHus HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB QyHKIMM: CABUT, YMHOXKEHUE HA YUCIIO, OTPAKEHUE OTHOCUTENIBHO
KOOpJMHATHBIX ocell. ['padmueckue MeToabl pelieHusl ypaBHEHUM U HEpaBeHCTB. Pelienrie ypaBHEHUI U HEPABEHCTB, COJAEPIKAIIUX IEPEMEHHYIO 1101
3HAKOM MOJYJIS.

CucreMbl MOKa3aTeabHBIX, JOTapU(PMUUECKUX U UPPALMOHAIBHBIX ypaBHEHUH. CUCTEMBI TOKa3aTeNbHBIX, JIOTApU(PMUIECKUX U UpPAIIIOHATbHBIX
HEPABEHCTB.

B3aumno oOpatsbsle pyHkun. ['padrku B3auMHO 00paTHBIX PYHKIIMH.

VYpaBHEHMUSI, CUCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hetomona. Pewenue ypasHenuii cmenenu eviude 2 cneyuaivHuix 6udos. Teopema Buema, meopema besy. Ilpusooumvie u
Henpugooumvie mrozounenvl. Ocnosnas meopema aneeopol. Cummempuieckue MHo2ouneHsl. Llenouucnennvie u yenio3HauHvle MHO20UIEHbI.
Huoghanmoswr ypasuenus. []ennvie opoou. Teopema @epma o cymme K6aopamos.

Cymmbl u psosl, MEMOObL CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaIUACEHUY OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmea na KoopOUHamMHO NIOCKOCMU.

Hepasencmeo Kowu—Bynsxosckoeo, nepasencmeo Hencena, nepasencmsa o cpeonusx.



[TonsTue npenena GyHkuuu B Touke. [lonamue npedena gynkyuu 6 beckoneynocmu. Acumnmomul epagura ¢ynxyuu. CpagneHue 6ecCKOHeUHO MAlblX
u beckoneuno dbonvuux. HempepsiBHocts Gpynkuuu. Ceoticmea nenpepuignuix (hynkyuil. Teopema Betiepuwmpacca.

Huddepenumpyemocts ¢pynkiuu. [IponsBoanas ¢hyakuun B Touke. Kacarenbnas k rpaduky ¢ynknuu. ['eomerpudeckuii U GU3NIECKUNA CMBICIT
MIPOU3BOIHOMN. [Ipumenenue npoussooHotl 6 gusuxe. IIponsBoaabie aneMeHTapabix Gyakuuid. [IpaBuna nuddepenmpoBanus.

Bropas npousBoHas, ee reoMeTpUUeCKUil U GU3MUECKUN CMBICTT.

Touku sxcTpemyma (MakcuMyMa U MEHEMYMa). MccnenoBanue s3neMeHTapHbIX (YHKIUI Ha TOYKH SKCTpEeMyMa, HanOOJIbIIiee U HAaUMEHBIIICE
3HAYEHHUE C MOMOIUIBIO TPOU3BOIHON. [locmpoenue epaguxos yrnkyull ¢ NOMOWBIO NPOU380OHBIX. [Ipumenenue npousso0HoL npu peuleHuu 3a0ay.
Haxoorcoenue sxkcmpemymos pynKyuil HeCKOIbKUX NepeMeHHbIX.

[TepBooOpasnas. Heonpenenennsiii nuaterpai. [leppooOpa3nbie ameMeHTapHbIX GyHKIui. [Inomans kpuBonuHeHoOM Tpanenun. @opmynna HeroToHa-
Jletibnuna. OnpeneneHHblil MHTETpal. Boliuucienue niowaoetl niockux gueyp u 00vemos mei 8paujeHus ¢ HOMOWbIO UHMe2pad..

Memoovl pewienus YyHKYUOHATLHBIX YPABHEHUL U HEPABEHCNS.

I'eomerpus

[ToBTOpenue. Pemenne 3a1au ¢ UCIIONB30BaHUEM CBOMCTB (UTYpP Ha IUIOCKOCTH. Pemenne 3a1ad Ha J0Ka3aTeIbCTBO M MOCTPOCHUE KOHTPIIPHMEPOB.
[TpumMeHeHne TpOCTEHIINX JIOTHUECKUX MpaBuJl. Perrenue 3a1a4 ¢ UCIOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHHUH B IPSIMOYTOJIBHBIX
TPEyroJbHUKaX, (PaKTOB, CBSI3aHHBIX C YETHIPEXyroJbHUKAaMH. Penienne 3a1a4 ¢ Ucroab30BaHNEeM (aKTOB, CBI3aHHBIX C OKPYXHOCTMU. Pemenue
3a]a4 Ha U3MEPEHUs Ha IJIOCKOCTH, BRIYMCIICHUS JUTMH U TUIOIAACH. Pewenue 3a0au ¢ nomowbio 8eKmopos u KOOpOUHAam.

Harnsnnas crepeomerpust. [lpu3ma, napaienenumnesn, TupaMuaa, TeTpasap.

OCHOBHBIE TIOHSTHS TEOMETPUH B MTPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH H CIEJCTBUS U3 HUX. [lonamue 00 akcuomamuieckom memoade.

Teopema Menenas ons mempasopa. IlocTpoeHre ce4eHnit MHOrOTpaHHHKOB METOJIOM ciieioB. LlenTpanbHoe nmpoektupoBanue. [loctpoenue ceuennit
MHOTOTPaHHUKOB METOJIOM TPOEKIIHA.

CkperuBaronyecs npsiMble B MPOCTPAHCTBE. YTOII MEXy HUMH. Memoobl HaxodcoeHus: paccmoanuti Mexicoy CKpewusaowuMucs npsamolMu.
TeopeMsl 0 mapauIeTbHOCTH MPSIMBIX M IJIOCKOCTEH B mpocTpaHcTBe. [lapannensHoe mpoekTupoBanue 1 n3oopaxenue guryp. I eomempuueckue
Mecma moyex 8 npoCmpaHcmee.

[eprieHAUKYISAPHOCTH MPSMOK | TIIOCKOCTH. OPTOTOHAIEHOE POEKTHPOBaHKe. HakIOHHBIE M TPOeKIInHU. Teopema o TpexX MepreHanKyIsIpax.
Buovit mempasopos. Opmoyenmpuueckuii mempasop, KapKacHvlil mempasop, pagHocpanHvli mempa’op. Ilpamoyeonvruiii mempasdp. Meouanwvi u
bumeouanvl mempasaopa.

Jlocmpausanue mempasdpa 0o napaiieienuneod.

Paccrosaus mexny durypamu B npoctpanctse. OOmui MEPHEHIUKYISAP ABYX CKPEIINBAIOIIMXCS MPSMBIX.

Vsl B mpoctpancTse. [leprnenaukynspHble mII0CKOCTH. [Inoujads opmozonansvhol npoekyuu. Ilepnenouxynaproe cevenue npusmol. Tpexepannuiii u
Mmuoeozpannblil yeon. Ceolicmea niocKux yenos MHo2ozpannozo yaia. Ceolicmea naoCKuX u 08Y2paHHbIX Y208 mpexepannozo yena. Teopemol
KOCUHYCO8 U CUHYCO8 OISl MPeXePaHHo20 Y2id.

Bunbl MHOTOTpaHHUKOB. Pazgepmku mHocoepannuka. Kpamuativiue nymu na nosepxHocmu MHO202PAHHUKA.



Teopema Dtinepa. 1lpaBunbHbIE MHOTOTPAHHUKHU. /[80UICMBEHHOCTb NPABUNLHBIX MHO202PAHHUKOS.

[Ipusma. [Tapamnenenunen. CpoiicTBa napasuienenunena. [Ipsmoyronbusiii napawienenunes. HakinoHHble TPU3MBI.

[Mupamuna. Buasl nupamu. DneMeHThI MpaBUIbHON nUpaMubl. [TupaMupl ¢ paBHOHAKJIOHEHHBIMH peOpaMu U TpaHsIMH, UX OCHOBHbIE CBOMCTBA.
[Tnomaau moBepxXHOCTEH MHOTOTPAHHHUKOB.

Tena BpaieHus: TUIMHIP, KOHYC, map u chepa. Cedenus HuIMHIpa, KOHyca U mapa. [llapoBoii cerMeHT, 1mapoBoi ClI0H, apoBoil CEKTOP (KOHYC).
YcedeHHas TUpaMu/ia ¥ YCEUCHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHus.

KacarenbHble npsiMble 1 UI0CKOCTH. Bricanubie u onucanuslie chepsl. Kacaowuecs cghepol. Kombunayuu men spawjenus.

BekTops! u koopaunatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO. YTOI MeXay BekTopaMu. CKallipHOE TPOU3BEICHUE.

VYpaBHenue miockoctu. opmMyiia pacCTOSHUS MEXy TOUKaMu. Y paBHeHue chepbl. Popmyna paccmosHus om mouku 0o niockocmu. Cnocoowi
3a0aHusi NPAMOU YPABHEHUAMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWbBIO BEKMOPO8 U MEMOOOM KOOPOUHAM. DNeMeHMbL 2e0MempUL MAcc.

[TonsiTrie o6beMa. OO6BEeMBbI MHOTOTPAaHHUKOB. OOBEMBI TN BpalIeHUS. AKcuombl 0bvema. Bvisood gpopmyn 06vemos npsamoyeonibHoco
napanienenunedd, npusmsl U NUPamuosvl. Dopmynvl 01 HaAXoHCOeHUuss 00vema mempas’opa. Teopemvl 06 OMHOUIEHUAX 0OBEMOB.

Ipunosicenus unmezpana K 8bl4UCIeHUIO 00beM08 U nogepxnocmel men epawjenus. Ilowaos cghepuueckoeo nosaca. Obvem waposozo cios.
IIpumenenue 06vemo8 npu peuteHuy 3a0au.

[Tnomank chepsr.

Paszeepmra yununopa u konyca. Ilnomanb NoBepXHOCTH HMJIMH]IPA U KOHYCA.

KoMOuHammm MHOTOTpaHHUKOB U TEJT BPALICHUS.

[Tono6ue B mpoctpancTBe. OTHOILIIEHNE 0OBEMOB U TUIOIIA IEH TOBEPXHOCTEH MOAOOHBIX QUTYD.

suoicenus 6 npocmparcmee: napanienbtblil NEPeHoc, CUMMEMPUSL. OMHOCUMETLHO NIIOCKOCHU, YEHMPATbHASL CUMMEMPUSL, NOBOPOM OMHOCUMETLHO NPSAMOU.
IIpeobpazosanue nodobus, comomemus. Peutenue 3a0a4 Ha nIOCKOCMU € UCNONIb308AHUEM CINEPEOMEMPUYECKUX MEMOO8.

BeposATHOCTH U CTATHCTHKA, JIOTHKA, TeOPHUS rpadoB 1 KOMOMHATOPUKA

[ToBTOpenue. Mcnonb3oBanne TabauL ¥ JuarpaMm JAjsl IpeACTaBlIeHUs JaHHbIX. Pelenue 3a1a4 Ha MpUMEHEHNE ONMCATENbHBIX XapaKTEPUCTHK
YHCIIOBBIX HAOOPOB: CPETHUX, HAUOOJIBIIETO U HAMMEHBIIIETO 3HAYEHUS, pa3Maxa, JUCIIEPCUHU U CTaHIapTHOTO OTKJIOHEHHUs. BeIuncieHne 4acToT u
BEPOATHOCTEN cOObITHIL. BbuncieHne BeposTHOCTEN B ONbITaX ¢ paBHOBO3MOKHBIMU 3JIEMEHTApHBIMU UcXoAamu. Vcnonb30BaHre KOMOMHATOPUKH.
Brruncnenme BeposiTHOCTEH HE3aBUCUMBIX cOObITHI. Mcnonb3oBanue GopMyIbl CI0KEHHUS BEPOSTHOCTEH, AUarpaMM Diiniepa, AepeBa BEPOSATHOCTEH,
¢dbopmynbl beprynm.

Bepoamnocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmei.

VYcnoBHas BeposATHOCTD. [IpaBuio ymHokeHus BeposiTHOCTENH. Dopmylia moaHou BepoaTtHocTH. Dopmyna baiieca.



JIMCKpeTHBIE ciyyaliHble BEJIMYUHBI U pacnpezeneHus. CoBMecTHbIE pacnpenencHus. Pacipeaenenue cyMMel M IPOU3BEICHUS HE3aBUCUMBIX
CIIy4alHbIX BEJIMYMH. MaTeMaTH4eCKOe OKUJAHUE U AUCIIEPCHs CIIy4alHOW BEJIMYMHBI. MaTeMaTudecKoe 0KUIAHUE U TUCIIEPCUsl CYMMBI CIIy4aiHbIX
BEJIMYHH.

bunapnas ciydaiinas BenuuuHa, pacupenenenue beprymn. ['eomerpruueckoe pacnpeneneHue. buHOMUanbHOE paclpeesIeHUe U ero CBOMCTBaA.
I'unepeeomempuueckoe pacnpeoenenue u e2o0 ceoUCMaa.

HenpepsiBHble cinyualinbie BenuuuHbl. [InoTHOCTE BepositHOCTH. DyHKIMA pacnpenenenus. PaBHomepHoe pacnpeneneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacnpeznenenue. @ynkuus Jlannaca. [lapamerpsl HopManbHOro pacnpeaeneHus. [lpumepst
Clly4yailHbIX BEIMYHUH, HOJYNHEHHBIX HOPMAJIBHOMY 3aKOHY (IIOIPEIIHOCTh U3MEPEHUH, POCT YenoBeka). Llenmpanvhas npedenvHas meopema.
Hepasencmeo Yebviwmesa. Teopema Yebviuesa u meopema bepuynnu. 3axon bonvuiux uucen. Boibopounsiii memoo uszmepenusn seposmuocmetl. Pono
3aKOHA OONLWUX HUCeN 8 HAYKe, npupooe U ooujecmae.

KoBapuanus nByx cinyyaiiHbix BennuuH. [lonstie o koapdunmente koppensaunu. CoBMeCTHbIE HAOIIOICHHS IBYX CIyYalHbIX BEJIMUUH. BboiOopoyHblil
K09(puyuenm xoppenayuu. Jluneinas pecpeccus.

Cmamucmuyeckas cunomesza. Cmamucmuxa Kpumepusl u ee ypogenv 3nauumocmu. [Iposepka npocmetiviux 2unomes. Imnupuieckue pacnpeoenenus
U UX C6s3b C meopemudeckumu pacnpeoenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuil. nvekmusHule u cropvekmugHvle coomeemcmesus. buekyuu. /Juckpemnasa nenpepvignocmo. lpunyun Jupuxie.
Koouposanue. /leouunas 3anuco.

OcnosHule nonsamus meopuu 2paghos. /lepegws. /[eouunoe oepego. Ceaznocmo. Komnonenmor céaznocmu. Ilymu na epage. iinepogul u
T'amunomonosw nymu.



4. TEMATUYECKOE IINTIAHUPOBAHUE
AureOpa u Hayasa anaau3al( kiaace

Paznen

KomnuecTBO 9acos B
paboyeii mporpamMme

1. JleficTBUTENIbHBIC YK CIIA 12
2. PanlnoHanbHbIEC YPABHEHMS M HEPABEHCTBA 18
3. Kopenn cTernenu n 12
4. CreneHp NOJIOKUTEIBHOTO YHCIIa 13
5. Jlorapugmsr 6
6. [TokazaTenbHbIe U JTOrapu(PMUIECKHIE YpaBHEHUS U 11
HEpaBEHCTBA

7. CHHYC ¥ KOCHHYC yTJIa 7
8. TaHTeHC M KOTAaHTEHC 6
9. ®opmyIIbI CIOKECHUS 11
10. TpuronHomerpuyeckre GyHKIIMU YUCITOBOTO apryMeHTa 9
11. TpuroHoMeTpuuecKue ypaBHEHHsI U HEPABEHCTBA 12
12. BeposITHOCTH COOBITHS 8
13. TloBTOpEHUE Kypca aJireOpbl M Ha4Yajl MaTEMaTUIECKOTO 11
aHanu3a 3a 10 knacc

Htoro 136

I'eomerpus 10 kiaace.

Nen/m | HaumenoBanwme pasnena (TeMbl)

KonnuecTBo
4acoB B paboueit
porpaMme




1 [ToBTOpEHME OCHOBHBIX TEM Kypca INIaHUMETPUU 7-9 Ki1accoB 12

2 Brenenue (IIpeamet crepeomerpun. OCHOBHBIC TTOHSTHS U aKCHOMBI 3
crepeomeTpuu. llepBbie claeACTBUS U3 TEOPEM)

3 [TapaienbHOCTh MPSIMBIX U TNIOCKOCTEN 16

4 [TeprieHAUKYISIPHOCTH MPSIMBIX M TUIOCKOCTEH 17

5 MHoOrorpaHHUKH 12

6 3aKII0YnTENbHOE TOBTOPEHNE Kypca reoMeTpun 10 kiacca 8
Hroro 68

KonunuectBo yueOHbIX yacoB B 10 kinacce: B roa — 204 yaca; B Henento — 4 daca anreOpbl M Havajla MaTEMaTUYE€CKOTO
aHanu3a u 2 yaca reometpuu; 136 yacoB anreOpsl 1 Hayajla MAaTEMaTUYECKOrO aHajiu3a 3a roJ 1 68 4acoB reOMETPUH 3a rOJ.

Ha BbInoiHeHe MpakTUYeCKO YaCcTh OTBEICHO: TI0 ajireOpe U HavajlaM aHalii3a 8 KOHTPOJILHBIX Pad0T, pACCUUTAHHBIX HA OJTUH
YPpOK + 1 BXoJHasi KOHTPOJIbHAS PadoTa HA 25 MUHYT, + 1 MPOMEKYTOYHBIH KOHTPOJIb HA 25 MUHYT, HTOTOBbIl KOHTPOJIb

[Monyronue KomuuectBo
KOHTPOJIbHBIX
pabor
I 3+2
1 5+1

HUTOT'O: 8+3

[To reomerpun - 4 KOHTpOJILHBIE PaOOTHI U Tpu 3auéTa. [lepBast kKoHTposbHAs paboTa paccuntana Ha 20 MUHYT YpOKa, OCTAJIbHbIC
paccurTaHbl Ha O/IMH YPOK. 3a4€Thl BCE pacCUMTAHBI HA OJIUH YPOK.

Ilonyzooue Koauuecmeo Koauuecmeo 3auémos
KOHMPObHBIX
paoom




HTOI0:

BININ

WIN|

11 knacc. Anreépa u HayaJ1a MATEMATHYECKOT0 AHAJIU3A

KonugecTBo yacoB B paboueit

Paznen
porpaMme
1.DOyHKIUHN U rpauKu 9
2.Ilpenen pyHKIMU U HENPEPBIBHOCTh 5
3.00paTHbIe PYHKITUU 6
4 ITpousBogHas 11
5 IlpumeHeHue Mpon3BOIHON 16
6. IlepooOpa3Hasi U UHTETpal 13
7.PaBHOCHIIBHOCTh YPABHEHUM U HEPABEHCTB 4
8.YpaBHEHUS-CICICTBUS 8
9. PaBHOCHUIIBHOCTh YPaBHEHUI U HEPABEHCTB CUCTEMAM 13
10. PaBHOCUIILHOCTH YpaBHEHHI HA MHOYKECTBAX 7
11. PaBHOCUIIBHOCTH HEPABEHCTB HA MHOKECTBAX 7
12. MeToa npoMeKyTKOB JJIs ypaBHEHU U HEPABEHCTB 8
13. CucreMbl ypaBHEHUN C HECKOJIBKHUMU HEU3BECTHBIMU 8
14. UtoroBoe nmoBTOpEeHUE 17

HUToro

132




11 xknacc. I'eomeTpust

Ne m/m | HanmenoBaHue pazena (Tembl) KomnmaecTBo yacos B
pabodeii mporpamMme
1 [ToBTOpEHNE OCHOBHBIX TEM Kypca IUTaHUMETPHUH 7-9 Ki1accoB 10
2 IloBTOpEHKHE OCHOBHBIX TEM Kypca crepeoMeTpuu 10 kiacca S)
3 BekTtopsl B mpocTpaHCcTBE 6
4 Merton koopAHHAT B TPOCTPAHCTBE 11
5 HunuHap, KOHyC, ap 13
6 OO0BEMBI TEN 15
7 3aKIr0YNTEIFHOE TIOBTOPEHHE MIPH MOATOTOBKE K HTOTOBOM 6
aTTECTAIIUH TI0 TECOMETPUHN
Uroro 66

KonunuectBo yueOnbix yacoB B 11 kmacce: B rom — 198 yacoB; B Henmenmto — 4 yaca aireOpbl U HayaJl MaTeMaTHYECKOTO
aHanu3a u 2 yaca reometpun; 132 gaca anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHalIM3a 3a ToJ] U 66 4acoB T€OMETPHUH 3a TO/I.

Ha BbImonHeHne mpakTUYECKOM 4acTH OTBEACHO: MO airedpe M HavyajdaM MaTeMaTUYecKoro aHain3a 8 KOHTPOJIbHBIX padoT,
pacCUMTaHHBIX HAa OAWH YpOK + 1 BXOJHasi KOHTpO/IbHas padora Ha 25 MuUHYT, + 1 MPOMEKYTOYHBI KOHTPOJIbL HA 25 MHUHYT,
HUTOTOBbI KOHTPOJIb

[Tonyromoue KonnuectBo
KOHTPOJIBHBIX




pabor

3+2

5+1

HNTOI'O:

8+3

KommuecTBo yueOHbIX yacoB B 11 kiacce mo reomeTpuu: B roja — 66 yacoB; B HeJleo — 2 yaca.
Ha BbImoiHeHrE MPpaKTHYECKOM 4acTh OTBEACHO 3 KOHTPOJILHBIE PA0OTHI U 4 3a4€Ta, pacCUMTaHHBIE HA OJIMH YPOK.

Honyzooue Koauuecmeo Koauuecmeo 3auémos
KOHmMPObHBIX
pabom
| 1 2
1 2 2
HTOIO: 3 4
[Tonmyronue KonuuecTtBo
KOHTPOJIBHBIX
pador
I 3+2
I 5+1
HUTOT'O: 8+3

[To reometpun - 4 KOHTpOJILHBIE PaOOTHI U Tpu 3a4éTa. [lepBast KoHTposbHas paboTa paccuntana Ha 20 MUHYT YpOKa, OCTaJIbHbIC
paccurTaHbl Ha O/IMH YPOK. 3a4€ThI BCE paCCUUTAHBI HA OJIMH YPOK.

Ilonyzooue

Konuuecmeo
KOHMPOJIbHbBIX
paoom

Konuuecmeo 3auémoes

2

2

HTOI'O:

Z

WIN|







