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IHosicHUTEJLHAA 3aIIHCKA

Pabouas mporpamma no yueOHOMY npeamMeTy «Maremaruka (BKIIO4as aiaredpy W Hadaia
MaTeMaTUYeCKOro aHaiu3a, TeOMETpur0)» (0a30BBIH YPOBEHB) CpPEJAHETO O0OIIero
oOpa3oBanus (0a30BbI YPOBEHB) COCTaBICHA HA OCHOBE:

- (QenepalbHOTO TrOCYAApCTBEHHOrO CTaHAapTa cpeaHero oOmiero oOpa3oBaHus,
YTBEP)KICHHOTO MpHKa3oM MuHHcTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparyu
ot 17 mas 2012 1. Ne 413 (c U3MEHEHHSIMNU );

- MPUMEPHOI OCHOBHOH 00pazoBaTEIbHON MPOrpamMMbl CPEAHEro 0O0Lero oO0pa3oBaHMS,
0100peHHON  (enepabHBIM ~ y4eOHO-METOJIUYECKUM OOBEIMHEHHEM II0  OO0IemMy
oOpasoBanuio (mpoTokon 3acenanus oT 18 suBaps 2020 r Ne 1);

- paboueil mporpamMmbl K ydeOHHMKaM anreOpa ¥ Hayana aHaim3a (0a30BBIM ypOBEHB),
reomerpun (6a3oBblii ypoBeHb) i 10-11 xmaccer aBropoB A.I.Mep3nsk u ap,
cocraButenbA.l" . Mep3isik u np. — M: Benrana-I"pad, 2020;

- paboueii mporpaMMbl BOCTTUTAHHUS.

Pa6ouast mporpamma cocrtaiiena ¢ yuérom @OII COO B yacTu nMpeaMEeTHBIX TUIAHUPYEMBIX
pe3yJIbTaTOB O0yUYCHUSI.

VYueOubiii npeamer «MartemaTtnka (BKIOYas anreOpy M Havajga MaTEeMaTHYeCKOTo
aHaJM3a, TEOMETPHIO)», Jlallee — MAaTeMaTHKa, BXOAUT B MEPEUCHb YUEOHBIX IPEIMETOB,
o0si3aTeNbHBIX I HW3Y4EeHHUS B cpeaHel oOmeoOpa3oBarensHOM 1mikone. JlaHHas
porpamMMa npeaycMaTpuBaeT u3ydeHue rnpeamMera Ha 0a30BOM ypOBHE.

[IporpamMma peanu3yeTr aBTOpCKHE WIEH pa3BHUBAIOIIEro OOydyeHHs ainredpe M Havaiam
MaTeMaTHYeCKOTO aHajh3a M TEOMETPHUH, KOTOpOE JIOCTUTACTCS OCOOECHHOCTSIMH
U3JI0KEHHUSI TEOPETUUECKOro MaTepuana U CUCTEMOW YyNpa)KHEHUI Ha cpaBHEHUE, aHAU3,
BBIJICJICHHE TJIABHOTO, YCTAaHOBJICHME CBsi3ed, Kiaccudukaiuioo, o0o0imeHue u
CUCTEMAaTH3AIIHIO.

Lesn u 3a1aun Kypca

W3yuenne mareMaTHKH KaK HMHTETPHPOBAHHOTO Kypca HAINPaBIECHHO Ha JOCTH)KEHHUE
CIIEYIOIIUX Heell U 3a0au:

® OBJIAZICHHWE CHCTEMON MaTeMaTHUECKUX MOHATHH, 3aKOHOB U METO/IOB, H3y4aeMbIX B
npejenax OCHOBHOM 00pa3oBaTenbHON HpOrpaMMbl CpeiHero (MOJHOTo) oOIIero
o0pa3oBaHUs;

e OCO3HaHHE M OOBSACHEHHE DOJIM H3YUYEHHBIX IOHATHHA, 3aKOHOB M METOIOB B
OIMCAaHWH W WCCIIEOBAHUU PEAbHBIX IMPOIECCOB M SBICHHIA; TOHUMAHHE OCHOB
aKCMOMAaTHYECKOTO TIOCTPOCHUE TEOpU; MpPEACTaBICHHE O MaTeMaTHYeCKOM
MOJICIIMPOBAHUH U €TO BO3MOKHOCTSIX;

e OBJIQJCHHE MATEeMAaTHYECKON TEPMHUHOJOTHEH U CUMBOJMKOW, HAYaIbHBIMU
MOHATHSIMM ~ JIOTUKA W TPHHIMIIAMA ~ MAaTEeMAaTHYECKOTO  JIOKA3aTelbCTBa,
CaMOCTOSITENIbHOE TPOBEJICHHE JOKA3aTENbHbIX DPACCYXKJAECHUH B XOJ€ pELICHHS
3azady;

e BBIIOJIHCHWE TOYHBIX W TPUOJVKEHHBIX BBIYUCICHUH W TpeoOpa3oBaHUi
BBIpQXKEHUI; pellleHre YpaBHEHH M HEPAaBEHCTB, pEIICHHE TEKCTOBBIX 3ajady;
UcClieloBaHNe  (YHKIWH, TOCTPOSHHE Tpa(uKOB; OIEHKA  BEPOATHOCTH
HACTYIUJICHUSI COOBITHI B TPOCTEHMINNX CHUTYalMsIX; H300paKeHHE TUIOCKUX U
MIPOCTPAHCTBEHHBIX ~ I'€OMETpPHUYECKUX  (QUTYp, WX KOMOWHAIWN; YTCHHE
TEeOMETPHUECKUX 4YepTekel; onucaHue U OOOCHOBAaHME CBOMCTB QUIyp H
OTHOIICHUN MEX]Ty HUMH,

e CIOCOOHOCTh MPUMEHSATH IPUOOPETCHHBIE 3HAHUS U YMEHUS JUIsl pEeUIeHHs 3a1a4, B
TOM 4YHCIIe 3a7ad TpPaKTUYECKOTO XapaKTepa W 3aJad M3 CMEXHBIX Y4eOHBIX
MIPEIMETOB.

KoMmnioHeHnTBl paloyeii mporpaMMbl BOCIMTAHUSI OPUEHTUPOBAHBI HAa JIMYHOCTHOE
pa3BuTHE  OOydaroUIMXcsi, oOecredeHne JOCTIDKEHHsI — YYallUMUCS  JIMYHOCTHBIX
pe3yapTaToB: (OPMHPOBAHHWE OCHOB POCCHUICKOW WAGHTHYHOCTH, TOTOBHOCTH K
camMopa3BUTHIO; (pOpMHpPOBaHHE [IEHHOCTHBIX YCTAHOBOK M COIMAIIbHO-3HAYUMBIX KaueCTB



JIJMYHOCTH, a TaKXC HaIllpaBJICHbI Ha PCHICHUC HpO6HCM TapMOHHUYHOI'0O BXOXICHUSA
IIKOJILHUKOB B COIIMAJILHBIHN MHUPp U HaJTAXKUBAHHUA OTBCTCTBCHHBIX B3aMMOOTHOIIICHUHN C
OKpYyXaromuMH UX JHOAbMHU.

Peanuzanuss KOoMIoHEHTOB paboueil mporpaMMbl BOCIHTAHHS OTpakKeHa B paboueit
mporpaMMe 1o npeaMery B pasgene «llmanupyemsble pe3ynbrarhl. JIMUHOCTHBIE
pe3yJIbTaTel», a TaKKe B KaJICHIAPHO-TEMATUYECKOM IUIAHMPOBAHMM IO IIPEIMETY B
rpade «JIMYHOCTHBIE PE3YNbTAaThl» MU TMPOXOIUT €KEYPOUHO B CICIYIOIIMX BHIAX U
dhopmax:

- YCTaHOBJICHME JOBEPUTCIBHBIX OTHOIICHUH MEXIY YYUTEIEM U €ro Yy4YeHHKaMH,
CIOCOOCTBYIOIIMX O3UTUBHOMY BOCHPUATHIO yHalllUMKCS TpeOOBaHUM U IPOCHO yUUTENs,
MPUBJICUCHUIO MX BHUMAHH K 0OCY)KZaeMOW Ha ypoke MH(OpPMALUHU, aKTHMBH3ALUU UX
IIO3HABATEJIbHOMN NEATEIbHOCTH;

- HOOYX/IeHUE IIKOJIBHUKOB COONIO/aTh HAa YPOKE OOLICIPUHATHIE HOPMBI IOBEICHHUS,
mpaBwia OOIIEHUS CO CTapmmuMH (YIUTENSIMH) W CBEPCTHUKAMHU (IIKOJBHUKAMM),
INPUHLUIBI Y4eOHON AUCHUILUIMHBI U CAMOOPraHU3alluu;

- IpUBJICYEHHE BHHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY acIeKTy MU3y4aeMbIX Ha ypOKax
SBJICHUM, OpraHu3alus HMX paboThl C IOJIy4aeMOW Ha YypOKe COLMAIbHO 3HAYMMOMN
nHbopManrell — MHUIMHPOBAHHE €€ OOCYXICHUS, BBHICKA3bIBAHUS YYAITUMHECS CBOETO
MHEHHMS I10 €€ MOBOJLYy, BBIPaOOTKH CBOETO K Hell OTHOIIEHUS;

- HCIOJIb30BaHME BOCIMTATEIbHBIX BO3MOXKHOCTEHM cojlep)kaHus Y4eOHOro IpenmMera
yepe3 JEMOHCTpALMIO JACTSAM IPUMEPOB OTBETCTBEHHOIO, TI'PAXKIAHCKOIO IIOBEIEHUS,
MIPOSIBJICHUSI YEJIOBEKOJIIOOUS M J00pOCEpIEeYHOCTH, 4Yepe3 MOI00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTEHUs, 3a7ay JUli pEIIeHUs, MPOOJEeMHBIX CUTyaluil Ui OOCYXICHHs B
KJIacce;

- TPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OpM palbOThl y4yalllUXCs: MHTEIUIEKTYaJbHBIX
Urp, CTUMYJIHPYIOIIMX [103HABATEIbHYIO MOTHBALMIO IIKOJbHUKOB; JHUJAKTUYECKOTO
TeaTpa, I7ie MOJIYYEHHBIE HA YPOKE 3HaHUS OOBITPHIBAIOTCSA B T€ATPAJIbHBIX MOCTAaHOBKAX;
JMCKYCCH, KOTOpBI€ JAlOT Y4YallUMCS BO3MOXXHOCTh IPHOOPECTH ONBIT BEICHHS
KOHCTPYKTUBHOT'O JIMAJIOTa; IpymnrnoBoid paboTsl WM paboThl B mapax, KOTOpbIE yyar
IIKOJIBHUKOB KOMaHAHON padoTe U B3aUMOJIEUCTBHUIO C APYTUMU JE€TbMU;

- BKJIIOYEHHE B YPOK WUIPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAalOT MOAAEPKaTh MOTHUBALIUIO
JeTeH K MOJTY4YEeHUIO 3HAHHM, HaTa)KMBAHUIO MMO3UTUBHBIX MEXJINYHOCTHBIX OTHOILIEHUH B
KJ1acce, IOMOTaloTyCTaHOBJICHUIO JOOPOJKeIaTeNbHOM aTMoc(hepbl BO BpeMs YpOKa;

- opraHm3aiys meQpcTBa MOTHUBHPOBAHHBIX M DJPYJMPOBAHHBIX YyYalIUXCA HaJ HX
HEYCIIEBAIOIIMMHU OJHOKJIACCHUKAMHM, JAIOIIET0 HIKOJIBHUKAM COLMAIBHO 3HAUYMMBIN OIBIT
COTPYJHUYECTBA U B3aUMHOMN NTOMOIIIH;

- THULIMMPOBAHKE U MOAJIEPIKKA HCCIIEN0BATENbCKON EATENBHOCTH IKOJIbHUKOB B paMKax
peainzali UMH UHAMBUYAJIbHBIX M TPYIIIOBBIX MCCIIEI0BATENIbCKUX MPOEKTOB, YTO AACT
IIKOJIbHUKAM ~ BO3MOXHOCTb ~ NPUOOPECTH  HAaBBIK  CAMOCTOSITENIHOI'O  pEIleHUs
TEOPETUYECKOW MpOOJIEMbI, HAaBbIK T'€HEPUPOBaHUS U O(OPMIIEHUS COOCTBEHHBIX HJEH,
HaBBIK YB@)KUTEJILHOTO OTHOIIEHUS K Yy>KUM HJesM, 0(OpMIIEHHBIM B paboTax Ipyrux
uccienoBaTene, HaBbIK  NYOJMYHOTO  BBICTYIJICHUS nepen  ayauTopHei,
apryMEHTHPOBAHMS U OTCTaMBaHUs CBOEH TOUKH 3PEHHUS.

Poab u MecTO npeamera

VYuebublil npenMer «MaremaTtuka» SBISETCS WHTETPUPOBAHHBIM yYEOHBIM HPEIMETOM,
OXBAaThIBAIOIIMM OCHOBHOE COJEp)KaHUE Yy4eOHBIX NpeaMeToB «AnreOpa M Hadaia
MaTeMaTHYeCKOr0 aHalIu3a» U

«["eomerpusi». OH u3yyaetcst Ha 6a30BOM ypOBHE, 0OecreunBasi ypOBeHb MaTeMaTHYeCKOM
MOJITOTOBKH B COOTBETCTBUM C MPOEKTOM cojiepkanusi PyHAaMEHTAIBbHOIO f1pa OOIIero
cpennero obOpazoBanusi U TpeboBanuss OGI'OC k pe3yabTaTaM OCBOEHHUS 00pa30BATEIHHOM
IPOTrpaMMBl.

Pabouas mporpamma 1o MaTeMaTuke paccuyMTaHa Ha 5 yacoB B Hexaenro B 10 kiracce — 170



yacoB M 5 4acoB B Henento B 11 kiacce - 165 wacoB. ABTOpckHe pabodrie MpOorpaMmbl K
nanHoMy YMK paccunTaHbl Ha MpenoaBaHue MAaTEeMaTUKH MIPH TISATH Yacax B HENENO: 3
4y — Ha anreOpy M Hauyaja aHanu3a, 2 4 - Ha reomeTpuro. B pamkax enumHoro kypca
1es1ecoo0pa3Ho u3ydyaTb Marepuan OJIOKaMH, KaXKIbld M3 KOTOPBIX OyIeT 3aBepIuaThCs
KOHTPOJIbHON paboTOi.

IInanupyemMble pe3y/bTaThl 0CBOEHHS IPOrPaMMBbI 10 MaTeMaTHKe
JIuunocmmnule pezynomamol:

BOCIIMTAHHE POCCHMCKOW TPKIAHCKOW HMICHTUYHOCTH: MATPUOTH3Ma, YBAKEHHUS K
OteudecTBY, OCO3HAHUE BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKU;
(GbopMUPOBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKW HOOIICCTBCHHON IPAKTHKH;

OTBETCTBEHHOE OTHOIIICHHE K O0YYCHHIO, TOTOBHOCTh U CITIOCOOHOCTh K CAMOPa3BUTHIO
U CcaMOOOpa30BaHUI0 Ha TPOTSHKCHHHM BCEW JKHM3HH; CO3HATEIHHOE OTHOIICHUE K
HENPEPHIBHOMY OOpPa30BaHHUIO KaK YCJAOBHIO YCIEIIHOW MNPO()EeCCHOHAIBLHOW U
OOIIECTBCHHON JNEATCILHOCTH;

OCO3HAaHHBII BBIOOp Oynymiedt mnpodeccHoHanbHOM  JeATelNbHOCTH Ha  0ase
OpPUEHTUPOBKH B MHUpe Npodeccuii U mpodheCCHOHATHHBIX MPEANIOYTCHUIH; OTHOIICHUE
K Npo(ecCHOHAIBHOW NEATEIPHOCTH KaK K BO3MOXKHOCTH YYacTHS B PEUICHUU
JUYHBIX, OOIIECTBCHHBIX, TOCYIAPCTBCHHBIX H

o0mIeHAIIMOHABHBIX TIpo0ieM; GpopMUpOBaHNE YBaXKUTEIBHOTO OTHOLICHHUS K TPYAY,
Pa3BUTHUC OIbITA Y4aCTUA B CONUAJIBHO 3HAYUMOM TPYIC,

yMEHHE KOHTPOJIMPOBATh, OIICHWBATh U AaHAJTM3UPOBATh MPOLIECC U PE3yNIbTaT yueOHOH
1 MaTeMaTHYeCKOM JACATCIIbHOCTH,

yYMEHHE yIPaBJIATh CBOCH IO3HABATEIBEHON ESTEIbHOCTHIO;

yMEHHE B3aHMOJICHCTBOBATh C OJHOKJIACCHUKAMH, JETHMH MIIAQJIIEr0 BO3pacTa |
B3pPOCJIBIMHU B 00pa3oBaTeIIbHOM, 00LIECTBEHHO 10JIE3HOM, yueOHO-
UCCIIEI0BATEIbCKOM, MPOSKTHON M JPYIHX BHIAX JIESATEIbHOCTH;

KPUTHUYHOCTb MBINIJICHUS, WHHUIIMATHUBA, HAXOJYHUBOCTb, AKTHUBHOCTL IIPpU PCIICHHUU
MaTeMaTHYECKUX 3aJ1ay.

Memanpeomemmnuie pe3ynvmamol:

YMEHUE CaMOCTOSATEIBHO OMNpEAeNsATh 1IN CBOero oOOy4YeHHs, CTaBUTh U
dbopmynupoBath I cebsi HOBBIE 3alauu B yuéOe, pa3BHUBaTh MOTHUBBI U HHTEPECHI
CBOEH MO3HABaTEIbHOM JEeITEIbHOCTH,

YMEHHUE COOTHOCUTH CBOM JEUCTBUA C IUIAHUPYEMBIMHU pPE3yJIbTaTaMU, OCYILIECTBISATH
KOHTPOJIb CBOEW [MIESATENIBHOCTH B MPOLECCE TOCTUIKEHHS pPE3ysbTaTa, OMPEACIISITh
CrocoObl ACMCTBUIA B paMKax MPEAJIOKEHHBIX YCIOBUHN U TPeOOBaHUI, KOPPEKTUPOBATH
CBOH JICWCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTYallUEH;

YMEHHE OIpenesaTh MOHSATHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIMWBATH AaHAJOTHH,
KJIacCU(PUITUPOBATh, CAMOCTOSITEILHO BBIOMpPATh OCHOBAaHUS W KPUTEPUU IS
KITacCU(UKALINH;

YMEHHE YCTAaHABJIMBATH MPUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccyxJIeHHue, yMO3aKIII0ueHHe (MHAYKTUBHOE, J€AYKTUBHOE U MO aHAJIOTHH) U JIeJaTh
BBIBOJIHI,

pa3BUTHE  KOMIIETEHTHOCTM B  00JacTM  WCHONB30BaHUS  MHGOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHU;

NepBOHAYANbHBIE TpEACTaBIeHUS 00 HIAesIX M O MeToJaX MaTeMaTHKH Kak o0
YHUBEPCAIBHOM $SI3bIKE HAYKW U TEXHUKH, O CPEICTBE MOJICIUPOBAHUS SBJICHUU U
IIPOLIECCOB;

yMEHHE BHJIETh MaTEeMaTHYECKYIO 3a/Jady B KOHTEKCTE MPOOJEMHON CHUTyallud B
JPYTUX JTACLUIUIMHAX, B OKPYKAIOILIEH KU3HH;

YMEHUE HAxXOJWUTh B PA3JIMYHBIX HCTOYHHUKAX HWH(POpPMANUIO, HEOOXOIUMYIO IS
pelleHrsT MaTeMaTU4YeCKUX MpoOJieM, W TPEICTaBIsITh €€ B TOHITHOH Qopme,



MPUHUMATh PEIICHWE B YCIOBUAX HEMOJHONW WM W30BITOYHOW, TOYHOU WIIH
BEPOSTHOCTHOM MH(OpMAIHH;

* yMEHHE T[OHMMaTh M HCIOJb30BaTh MAaTEMaTHYECKHE CPEACTBAa HAIVISIIHOCTH
(rpadmku, TaOMMIBL, CXEMBI W JIp.) JUIS  WUIIOCTPAllMH, HWHTEPIpETalnH,
apryMeHTaluu;

* yYMCHHE BBIBUTATH THIIOTE3bl MPU PEHICHHH 337a4d, MOHUMATh HEOOXOIMMOCTh HX
MIPOBEPKU;

* IIOHMMaHHUE CYUIHOCTH JITOPUTMUYECKUX MPEANHUCAHUN U YMEHME JIEHCTBOBAaTh B
COOTBETCTBUU CIIPEJIOKEHHBIM aITOPUTMOM.

IIpenmeTHble pe3yJibTaThI

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A
OcBoeHne y4eOHOro Kypca «Anredpa M Hadala MAaTeMaTHYEeCKOTO aHAJIN3a» Ha YpPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO 00ECIeYMBaTh JOCTHKEHHE CIEIYIOIUX MPEeIMETHBIX
00pa3oBaTelIbHBIX PE3yJIbTATOB!

10 xanace

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh MOHATUSAMH: PallMOHATIBHOE M JAECHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAS U
JecATUYHas ApOOb, IPOLIEHTHI.

BrImonsATh apudMeTHIecKe onepannuy ¢ palMoHaIbHBIMU U JCHCTBUTEILHBIMHI YUCIIAMH.

BoinonHATe npuOnnKEHHBIE BBIYMCICHUS, HCIOJIbB3YS IpaBWJIa OKPYIJIEHMS, JeJaTh
IIPUKUAKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUI.

OnepupoBaTh HNOHATHAMU: CTENEHb C LEJbIM IOKa3zaTeseM; cTaHaapTHas (opma 3amnucu
JIeMCTBUTENIBHOTO YHCIIA, KOPEHb HATypajJbHON CTENEHH; UCIOJIb30BaTh MOAXOIALIYI0 (opMy
3anyucy JEHCTBUTEIBHBIX YHCEN JUIsl PEIICHUs IPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOIO YIJa; UCIIOJIb30BATh
3aMuch MPOU3BOJIBHOTO YIjla yepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHUS H HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO; LIEJOE€, pallMOHAIBLHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BeimonHATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUUYECKHX  BBIPAKEHMH M pellaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHsATe npeoOpazoBaHusl 1IENbIX, PAMOHAIBHBIX U UPPALUOHAIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHATIBHBIX U HPPALMOHAIILHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHUs M HEPABEHCTBA M PELICHUS MATEMaTHYECKUX 3ajJad W 3a7ad u3
pa3INYHbIX 001acTe HAYKU U pealbHOM KHU3HHU.

MopnenupoBaTh peajbHbIE CUTYallUd Ha $3bIKE aiureOpbl, COCTaBISATh BbIPAXKEHMUS,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIIENOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rPpaduKu

OnepupoBaTh MOHATHIME: (QYHKIINS, CITOCOOBI 3aaHusl (DYHKIIMH, 00JIaCTh ONpeNeNeHUs 1
MHO’KECTBO 3HaUeHUN QYyHKIUY, rpa@uK GyHKIH, B3aUMHO OOpaTHbIE (PYHKITHH.

OnepupoBaTh MOHATHAMU: YETHOCTh U HEYETHOCTh (PYHKIMH, HYTU (QYHKIIHH, TPOMEXYTKH
3HAKOIOCTOSIHCTBA.

Hcnonws3oBathk rpaduku QyHKIUN A peLIEHUS] YpaBHEHHH.

Ctpoutpb ¥ yuTaTh rpa@uUKu JUHEWHOM (QYHKIMH, KBaJApPaTUUYHON (QYHKIMH, CTENEHHOU
(YHKLNU C LENbIM [TOKa3aTeIeM.

Hcnonb3oBate rpaduku (YHKUMN A7 UCCIEIOBaHMS IPOLIECCOB M 3aBUCUMOCTEH INpH



peLIeHUH 3ajad U3 JAPYruxX y4eOHBIX NPEIMETOB M pealbHOW KU3HM; BBIpaXaTh (opMyrIamu
3aBUCUMOCTHU MEX]ly BETUYMHAMH.

Hayana maTreMaTH4ecKoro aHajaim3a

OnepupoBaTh MNOHSTHUSIMH: TOCIEAOBATEIbHOCTh, apU(pMETHUECKas M TeOMeTpUYecKas
IIPOrPECCHUH.

OnepupoBaTh NOHATHAMH: OECKOHEUHO yOBIBAIOIIasi T€OMETPHUECKAs MPOTPECcCHs, CyMMa
0ecKOHEYHO yOBbIBAIOLICH TeOMETPUUECKON MTPOrPECCUH.

3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IMOCIEAOBATEIBHOCTEH M IPOTPECCUM JUIsl PELICHHS pealbHBIX
3a/1a4 PUKJIAJAHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHSAMU: MHOKECTBO, OIIEPAIIUU HAaJl MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Jjsl ONUCAHMS PEAIbHBIX MPOIIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: OIIPEEIECHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 kace

Yuciia 1 BIYUCICHUSA

OnepupoBaTh NOHATUSAMU: HATypaJIbHOE, 1IEJI0€ YUCIIO; CIIOJIb30BaTh IPU3HAKHU AETUMOCTU
LIEJIBIX YUCEJI, PAa3JIOKEHUE YHCIIa HA ITPOCThIE MHOKUTENM JUIsl PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [T0KA3aTEJIEM.

OnepupoBath MOHATUSAMHE: JIOTApU(M YUCIIA, IECITUYHBIE U HATYPAIbHbIE JIOTapU(MBL.

YpaBHeHUsI M HEpaBEHCTBA

[TpuMeHATH CBOICTBA CTENEHU JUIsl TPe0Opa30BaHUs BEIPAXKEHUI; ONIEpUPOBaTh MOHITUAMU:
II0Ka3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI II0KA3aTEIbHBIX YPAaBHEHUN
Y HEPaBEHCTB.

BoinonHATe 1mpeoOpazoBaHUs BBIPAXKEHWM, COJEp)KallMX Jorapudmsl; ONepupoBaTh
HNOHATUSAMM: JIOTApU(PMHUUYECKOE YpPaBHEHHE U HEpPaBEHCTBO; pellaTb OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxoauts pemenus NpocTeNnX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CUCTEMa JIMHEHHBIX YpaBHEHUH M €€ pelleHHe; HCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIS pELICHUS PAKTUYECKUX 3a/1ad.

HaxoauTs pemeHuss npocTelnX CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB.

MopnenupoBaTh peajbHbIE CUTYallUW Ha $3bIKE aiureOpbl, COCTaBIATh BbIPAXKEHMUS,
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI I10 YCIOBUIO 3aJ1a4H, UCCIIEA0BATH IIOCTPOECHHBIE MOJEIIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH

OnepupoBaTh NOHATUSAMHU: TepuoAUYECKas (QYHKIMS, TMPOMEKYTKH MOHOTOHHOCTHU
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee U HAaUMEHblIee 3Ha4eHUs (YHKIUH Ha
POMEXYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTh MIOHATUSAMH: rpaduky  TOKa3aTeNbHOM,  JorapupMuueckod  u
TPUTOHOMETPHUUECKUX (PYHKUMN; n300pakaTh UX Ha KOOPAUHATHON IJIOCKOCTU U MCIOJB30BaTh
JUIsl pEIIEHNs] YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKd JIMHEHHBIX YypaBHEHHH U
WCITOJIB30BAaTh UX JUUIS PEIICHHS CUCTEMBI TUHEHHBIX YPABHEHUM.

Ucnonp3oBarhk rpaduku GYHKIHA IS HCCICIOBAHUSA TMPOIECCOB W 3aBUCHUMOCTEH W3
JPYTUX y4eOHBIX AUCHUILINH.

Havana maTeMaTH4eCKOro aHAJIM3a



OnepupoBaTh MOHATUSMU: HETIpepbIBHASL (YHKIMS; MIPOU3BOAHAS (YHKINH; HCIIOIB30BaTh
reOMEeTPUYECKUi 1 (PU3MYECKH CMBICI TPOU3BOIHON Ui peLIeHUs 3a1ay.

HaxonuTe Npou3BOAHBIE 3JIEMEHTAPHBIX (YHKLUMN, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
IPOM3BEACHUS, YACTHOIO (DYHKIIUH.

Hcnonb30BaTh TPOM3BOAHYIO U HWCCIEAOBAaHUS (YHKIMM HA MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYILIEro PEIICHHs B IPHUKIAIHBIX, B
TOM YHCJIE COLMAIIBHO-DKOHOMMYECKHX, 3aa4ax.

OnepupoBaTh MOHATHUAMHU: IEpBOOOpa3Hasi M MHTErpajl; NOHUMAaTb TIE€OMETPUYECKUH U
(u3nUecKuii CMbICT HHTETpaa.

Haxomute mepBooOpasHble 3yeMEHTApHBIX (YHKIMK; BBIYMCIATH HMHTErpasl 1Mo Qopmyie
Herorona—JleiiOuuma.

Pemate npukiasHble 3aaud, B TOM YHUCIE COLUAIBHO-3KOHOMUYECKOIO U (PU3UYECKOTO
Xapaxkrepa, CpeICTBAMHA MaTEMAaTUYECKOr0 aHAJIA3a.

I'EOMETPUA
OcBoenne yueOHOro kypca «l'eomeTpusi» Ha ypOBHE cpelHero oOiiero oOpa3oBaHUs

JOJDKHO 00ecreunBaTh JOCTH)KEHUE CIIeTYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
10 xanacce

OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, MJIOCKOCTb.

[TprMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PEIIEHUH M€OMEeTPUUYECKUX
3aja4.

OnepupoBaTh NOHATUAMU: NapaLIEIbHOCT U MEPIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacnoIokKeHNe NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATHSMHU: JIBYTPAaHHBIA yroJl, TIpaHd JABYTPaHHOTO Yyria, peodpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OnepupoBaTb HOHSTUSIMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBITYKJIbI MHOIOTPAHHUK,
AJIEMEHTBHl MHOTOTPAaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUBI MHOTOTPAaHHUKOB (MHUpaMuja; MpU3Ma, MPSIMOYTOJIbHBIN
napajuieyenumnes, Kyo).

KnaccuguupoBaTe MHOTOTpaHHUKH, BBIOUPAst OCHOBaHUS 17151 KJIaCCU(PUKALMU (BBIITYKJIbIE
Y HEBBINYKJIBIE MHOTOTPAaHHUKY; IPABUJIbHBIE MHOIOIPAaHHUKH; MIPSMBIE U HAKJIOHHBIE ITPU3MBI,
napauIeIeIUIEb]).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CE4eHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CtpouTh ceuyeHUs] MHOTOTPAHHUKOB METOJIOM CJI€ZOB, BBIMOJHSATH (BBIHOCHBIE) IJIOCKHE
YepTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOX/I€HWE TE€OMETPUUYECKUX BEITUYMH IO 00paslaM WK alropuTMam,
MIPUMEHSISI U3BECTHBIE AHAJTUTUYECKHE METObl MPHU PEIIEHUH CTAaHAAPTHBIX MaTEeMaTHYECKHUX
3a/1a4 Ha BBIYMCJIECHUE PACCTOSHUN MEXIY IBYMS TOUKAaMHU, OT TOUKU 1O IPSIMOH, OT TOUKH 0
IUIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IPSIMBIMHU.

Pemarp 3amaun Ha HaX0XJIEHUE T'€OMETPUUECKUX BEIMUYMH MO o0pas3laM WU alropUTMaM,
MIPUMEHSISI U3BECTHBIE AHAJTUTUYECKHE METObl NMPHU PEIIEHUH CTAaHAAPTHBIX MaTEeMaTHYECKHUX
3a7lad Ha BBIYMCIIEHHE YIJIOB MEXJYy CKPEIIMBAIOIIUMUCSA MPSAMBIMH, MEXAYy NpSIMOH U
IUIOCKOCTBIO, MEKY IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI U TUIONIAIM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MHUpaMuia)
npyUMeHeHHeM (GOpMYyJ; BBIUHCIATH COOTHOIIEHUS MEXIy IUIOMAAsIMH IOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OChb U IUIOCKOCTH



CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, MpeoOpa3oBbIBATE M HUHTEPHPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpumeHsaTh reomerpuueckue (akThl ISl PEHICHUS  CTEPEOMETPHYECKUX  3ajad,
npeamojgararomux HECKOJIbKO IMaroB pCIICHHA, €CJIM YCIOBUA NPHUMCHCHHA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHINUEe MPOTPaMMHBIC CpPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

[lpuBOaMTH TPHMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOJIE U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

IIpuMeHATh 1NOJIy4CHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATh DPEANBHBIE CUTYallMU U
OPUMEHATh  HM3YYCHHbIC TMOHATHS B  MPOIECCe IMOWUCKAa PEIICHHUS  MaTeMaTHYECKH
copMyIHPOBAHHON MPOOJIEMbI, MOACIMPOBATh pPEabHbIC CHTYallMH Ha SI3bIKE I'€OMETpPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHHEM I'COMETPUYCCKUX TOHATHH U TEOPEM,
amrmapara aireOpbl; peniaTh MPaKTUYCCKHUE 33/auH, CBSI3aHHbIC C HAXOXKICHUEM T€OMETPHUYCCKIX
BEJTUYHH.

11 knacc

OnepupoBaTh MOHITUAMH: IHJIUHAPHYECKAs TIOBEPXHOCTH, 00pa3ylolie IUIHHIPUIECKON
IOBEPXHOCTH; LMIMHJIP; KOHUYECKas IOBEPXHOCTh, OOpa3yrolie KOHMYECKON MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMHU: IIAPOBOM CErMEHT, OCHOBAaHME CEIMEHTA, BBICOTA CErMEHTAa;
IapOBOM CJIO, OCHOBaHUE APOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00BbEMBI M TUIOIIAIM TOBEPXHOCTEM TeN BpAIIEHMs, T€OMETPUUYECKUX TE C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATHUSMHU: MHOTOTPaHHUK, BIUCAHHBIM B cepy M OMHUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BpAIllEHUS.

BbluncnsaTe COOTHOLIEHUS MEKY TIOLIAIIMU TOBEPXHOCTENW U 00BbEMaMHU MTOOOHBIX TEJ.

N300paxkaTh n3ydaemble (QUIypbl OT PYKHM U C HPUMEHEHMEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI TEJ BPAILCHHUS.

N3BnekaTb, MHTEPIPETUPOBATh U NMPEOOpPa3OBBIBATE MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (purypax, npecTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE A€MCTBUSI CII0KEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMM OHM 00J1aJat0T.

[TpuMeHSATH MpaBUIIO NapajieNenunesa.

OnepupoBaTh NOHATHUSMHU: JI€KAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, yrojl MEXIy BEKTOpaMH, CKaJlsipHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEAECHHUE BEKTOpA HA YMCIIO, YIoJl MEXAY BEKTOpamH,
CKaJISIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTeMEe KOOpAMHAT.

[TIpumensaTs reomeTpuueckue (akThl JUIs pELICHUS CTEPEOMETPUYECKHX  3ajad,
IIPEIIOJIaraoIiMX HECKOJIBKO IIIaroB PELIEHUs, €CIIM YCJIOBHUS NPUMEHEHUsS 3a/laHbl B SBHOMU



dopme.

Pemate mpocreiiiine reoMeTpHUYSCKUE 3aaud Ha MPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.

Pemath 3agaus Ha J10Ka3aTelIbCTBO MATEMAaTHUCCKMX OTHOINCHHHA ¥ HAXOXKICHHUEC
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM HJIN aJiIrOpuT™MaM, NpUMCHA U3BCCTHBIC MCTOJbLI IMPU
PCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1ay.

[IpuMeHATh MPOCTEHINNHEe MPOTPaMMHBIC CpPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

[lpuBOaMTH TPHMEPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOJIE U IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEABHBIE CUTYallUd M
OPUMEHATh  HM3YYCHHbIC TMOHATHS B  MPOIECCe IMOWUCKAa PEIICHHUS  MaTeMaTHYECKH
copMyIHPOBAHHON MPOOJIEMbI, MOACIMPOBATh pPEabHbIC CHTYallMH Ha SI3bIKE I'€OMETpPHUH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIIOJIb30BAHUEM TCOMETPUYCCKUX TOHSATHH U TEOPEM,
amrmapara anreOpbl; peath MPaKTUYCCKHUE 3a/auu, CBSI3aHHbIC C HAXOXKICHUEM IeOMETPUUYCCKIX
BEJTUYHH.

BEPOATHOCTDB U CTATUCTHUKA
10 xiacc

YuTaTh U CTPOUTDH TAONHUIBI M JUATPAMMEL.

OnepupoBaTh MOHATHSMU: cpeqHee apudMeTHueckoe, MenuaHa, HauOoJbllee, HaUMEHBIICE
3Ha4YeHHe, pa3Max MacCHBa YHCIIOBHIX JaHHBIX.

OnepupoBaTh MOHITUSMHE: CITyYaiHBIA YKCIIEPUMEHT (OMBIT) U CIy4aifHOe COOBITHE, DIIEMEHTapHOE
coObITHE (9JIEMEHTApHBI WMCXO0J) CIyYailHOTO OIbITA; HAXOAWTh BEPOSTHOCTH B OMBITaX C
PaBHOBO3MOXKHBIMH CITyYaliHBIMH COOBITHUSIMH, HAaXOAMTh M CpPaBHUBATH BEPOATHOCTH COOBITHH B
M3YYEHHBIX CITy4allHBIX 3KCIIEPUMEHTAX.

Haxomute u ¢popmynupoBaTh coOBITHS: TIepecedeHrne U 00beTUHEHNE TaHHBIX COOBITHI, COOBITHE,
MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO; TIOJB30BAThCs JUarpaMMmaMu Jiiepa U (GopMyNoi cIoXKeHus
BEPOATHOCTEHN TPH PEIIeHUH 3ajau.

OnepupoBaTh MOHATUSIMH: YCIOBHAS BEPOSITHOCTh, HE3ABHUCUMBIE COOBITHS; HAXOUTh BEPOSITHOCTH
C TIOMOIIIBIO MTPAaBHJIa YMHOXKEHHUS, C TIOMOIIBIO JIepeBa CIIy4aifHOTrO OIbITA.

[TpuMeHATH, KOMOMHATOPHOE MIPABUIIO YMHOXKEHUSI ITPH PELICHUH 3a7a4.

OnepupoBarh MOHATHAMH: HUCHBITAHHE, HE3aBUCHMBIE HWCIBITAHUS, CEpUs HCIBITAaHUH, ycleX U
Hey/Jaya, HaXxOJWUTh BEPOSTHOCTH COOBITHH B CEPHHM HE3aBHCHUMBIX HCIBITAHUI 1O TIEPBOTO yCIeXa;
HaXOJIUTh BEPOSITHOCTH COOBITHH B CEpUM HCIIBITAaHUN bepHyu.

OnepupoBarh MOHATUSIMH: CilydyailHas BeJUYMHA, PACIpENEIeHUE BEPOSTHOCTEH, auarpamMma
pacrpenencHus.

11 knace

CpaBHUBaTh BEPOSTHOCTH 3HAUEHHWH CIIyYailHOM BEIMYHMHBI 110 PACHPEACICHHUI0 WM C MOMOIIBIO
JUarpaMmm.

OnepupoBaTh MOHITHEM MaTEMATUYECKOTO OXKMIAHW;, NPUBOAUTH IPHUMEpPHI, KaKk MPUMEHACTCS
MaTEMaTHYECKOE OXKHUJIAHUE CITy4alHOM BEIMUYMHBI HAaXOJUTh MaTEMAaTHYECKOE OKMJAHHE IO JTaHHOMY
pacnpeneneHuIo.

Wmets npencTaBieHue 0 3aKOHE OONBLINX YUCE.

Mmets npencTaBneHne 0 HOPMAIbHOM PACIPEICIICHUN.



Conep:xanue yueoHoro npenmera «MaremaTruka (BKJIo4asi anredpy u Hadajia
MaTeMaTH4YeCKOIro aHAJIN3a, FreOMeTPHI0)» (0a30BbIii YPOBEHb)
10 xanace

I'naBa 1. IloBTOpeHue U pacuiupeHue cBeleHNl 0 QyHKIUHA

Haubosnpmiee n HanMensbInee 3HaueHue GyHKiuu. YerHsie n HeueTHole (GyHkimu. [loctpoenue
rpa¢ukoB (YHKIMH C TIOMOIIBIO TEOMETPHYECKUX mpeoOpa3oBanuil. OOpaTHas QyHKIIHS.
PaBHOCUIIBHBIC YpaBHEHUS U HEpaBeHCTBA. MeTo 1 mHTepBasioB. [IpuMeHeHne CBOUCTB (PYHKITHIA.
Kontposbnas padora Nel «IloBTopeHue u pacmmpenue cBeieHui 0 (PyHKITINY

I'naBa 2. BBeieHue B cTepeoMeTpHIo.

OCHOBHBIE TOHSATUS CTEpeOMETpUU. AKcHOMbI cTepeomerpuu. CreacTBus M3 aKCHOM
crepeomeTpuu. [IpoctpancTBennbsie Gurypsl. HadanbHble mpencTaBieHUs O MHOTOTPaHHUKAX.
MeTto ceueHu .

KonTposbnasi padora Ne 2«AKcHOMBI cTEpeOMETpUM M CIEACTBUS U3 HUX. HauanbHble
IPECTABICHNU0 MHOTOTPAaHHUKAX)

I'naBa 3. Ctenennas pyHkumus.

Crenennass (GyHKIMS C HaTypalbHbIM ToOkazaTeneM. CreneHHas (yHKIHUSA C  IEJIBIM
nokazatesnieM. OmnpeneneHue KopHS n-ou creneHd. CBOWCTBA KOPHS #  -0u CTEICHHU.
ToxaecTBeHHbIe MPeoOpa3oBaHMs BBIPAKEHUH, COAEpKAIIUX KOPHH 7 -OU CTEICHH.
Omnpenenenus u cpoiictBa ctenend. MyHKIUSA ¢ palMoOHaNbHBIM NoKa3ateneM. [IpeobpasoBanue
BBIPQXECHUM, COJAEpXKAIUMX CTENEHU C palloHalIbHBIM IIOKa3aTesneM. VppanuoHanbHbie
ypaBHEHUA. MeToA paBHOCWIBHBIX MPEOOpa3OBaHMUN I PELIEHUS HUPPALMOHAIBHBIX
ypaBHeHUI. ppanroHanbHble HEPABEHCTBA.

Kontposbnasi padora Ne 3 «Crenennas ¢ynkius. KopeHb n-il cTeneHu U ero CBOMCTBa»
KonTposbnass padora Ne 4 «CremeHb ¢ palMOHAJIBbHBIM IIOKa3aTeleM U €€ CBOMWCTBA.
HppauroHanbHbleypaBHEHUS U HEPABEHCTBA

I'nasa 4. [lapannenbHOCTh B IPOCTPaHCTBE.

B3aumHoe pacnosnoxkeHue ABYX MNpAMBIX B IHpocTpaHcTBe. IlapamnenbHocTh mpsiMO U
wiockoctu. [lapamnensHocTs miockocted. IlpeoOGpa3oBanue ¢uryp B IPOCTPAHCTBE.
[TapannensHoe npoekTHpoBanue. CIPOEKTUPYEM IIIOCKOCTb.

KontpoabsHast padora Ne 5 «[lapanienbHOCTh B IPOCTPAHCTBE»

I'naBa 5. Tpuronomerpnuyeckue PyHKINHU.

Pangnannas mepa yrna. Tpuronomerpudeckue GyHKIMN YUCIOBOTO apryMeHTa. 3HaKu 3HaYeHUH
TPUTOHOMETPUUECKUX (PyHKIMNA. YETHOCTh M HEYETHOCTh TPUTOHOMETPUUYECKHUX (DYHKLIMH.
nepuoanueckue Qynkiun. CoiictBa u rpaduku GyHKuuit y = Sinxuy = COSX. CBoiicTBa u
rpaduxu QyHkuuii y = tgxuy = CtgX. OCHOBHBIE COOTHOIIEHUS MEXAY TPUTOHOMETPUYECKUMU
(GYHKLIUSAMH OJHOTO W TOro k€ aprymeHta. ®opmyinsl cioxxeHus. OopMyibl HpUBEAEHUS.
®opMynbpl TBOMHOTO M TOJOBHHHOTO yrioB. CymMma W pa3HOCTh CHHYCOB (KOCHHYCOB).
dopmyIiel Tpeodpa3zoBaHus MPOU3BEACHUS TPUTOHOMETPUUECKUX (DYHKIIHIA B CyMMY.
KontpoabsHasi padora Ne 6 « Tpuronomerpudeckue GyHKIUU U UX CBOWCTBA

KontpoabHasi padora Ne 7 «CooTHOLIEHHE MEXAY TPUTOHOMETPHUECKUMH (DYHKIUSAMU
OJIHOTO U TOTOXe apryMeHTa. @opMyIibl CIIOKEHUS U UX CIEJICTBUS»

I'naBa 6. [lepneHMKyJISIPHOCTH B POCTPAHCTBE.

Yrom Mexay MNpsAMBIMA B IIPOCTpaHCTBE. llepneHAMKyISApHOCTE MPSMONM U IIIOCKOCTH.
Ilepnenaukynsp u HakiaoHHas. Teopema O TpexX NEPHEHIUKYISIPAX. YTOI MEXAY NPSIMOU H
IJIOCKOCTBIO. JIBYrpaHHBIM yros. YToa MEXIy IUIOCKOCTAMHM. IlepneHauKynspHble IUIOCKOCTH.
[Inomane OpTOTOHAIBHOW IMPOEKIMH MHOTOYrOJdbHUKA. «CTEpeOMETPUUYECKOE» PACIOIOKEHHE



JBYX TPSIMBIX.

KontpoabHasi padora Ne 8 «[lepnieHIuKyIIpHOCTD MPSIMOI U TIOCKOCTH

KonTpoabHnas padora Ne 9 «Yron Mexay npsSiMOd U MIIOCKOCTHIO. YTOJI MEXKIY MIOCKOCTSMH.
[leprieHAUKYJIApHBIE IIIOCKOCTH

I'nmaa 7. Tpuronomerpuyeckue ypaBHeHHsI 1 HEPaBeHCTBA.

VYpaBuenue CosX = b. YpaBuenuesinx = b. YpaBuenuetgx = bu ctgx = b. ®yukuuu y = arcsinx,
y = arccosx, y = arctgxuy = arcctgx. TpuroHoMeTrpuyeckue ypaBHEHHUs, CBOIALIUECST K
anreOpandyeckuM. PelieHne TPUTOHOMETPUYECKHX YpPAaBHEHUH METOJOM pa3lioKEHUs Ha
MHOXUTENH. Pelienre npocTelimmx TpUroHoMeTpUIECKUX HEPABEHCTB.

Konrpoabnas padora Ne 10 «TpuronomeTpruiecknue ypaBHEHHs 1 HEPABEHCTBA

I'naBa 8. MHOrorpaHHuKH.

IIpusma. Ilapamrenenunen. Ilupammpa. VYceuenHas nmpamupa. IlnatoHoBbl  Tena.
I'eomeTpuyeckoe Teno.

KonTpoubnas padora Ne 11 «MHororpaHHUKN»

I'naBa 9. [IpousBoaHas U eé npuMeHeHHe.

[IpencraBienue o npenene GyHKINU B TOYKE M O HETPEPHIBHOCTH (YHKLIUHU B TOUKE. 3a7a9u O
MI'HOBEHHOH CKOPOCTHM U KacaTelnbHOU K rpaduky ¢ynkuuu. [lonsrtue npousBogHoi. IIpasuia
BBIUMCJIEHUE NPOU3BOJHOW. YpaBHeHHE KacareinbHOW. [Ipu3Haku Bo3pacTaHuss M yObIBaHUS
¢ynkuuu. Touku »skcrpemyma QyHKuuu. IlpumeHeHue mPOU3BOAHONW MNPH HAXOXKIACHUU
HauOO0JIbIIEr0 U HAUMEHBILIErO 3HAYCHUHN (PYHKIINH.

Kontpoabsnast padora Ne 12« IpousBoaHasi. YpaBHeHHE KacaTelbHOIN»

Kontpoabnasi padora Ne 13« Ipumenenune npou3BoaHOMN»

IloBTOpeHue u cucremMaTu3anus yueoOHoro marepuasna. Utorosoe noBropenue.

11 knacc

I'naBa 1. [loka3aTenbHas u Jorapupmuyeckasi GyHKuuu

CreneHb ¢ TMPOU3BOJBHBIM JIEUCTBUTENBbHBIM TOKa3zareneM. [lokasarenpHas (yHKIUS.
[Toka3zarenbHble ypaBHEHUsI M HepaBeHcTBa. Jlorapupm u ero cpoiictBa. Jlorapupmuueckas
¢byHkus u e€ coicTBa. Jlorapudmuueckue ypaBHeHMsI M HepaBeHCTBA. [Ipou3BoaHbIE
noka3zareabHOI U orapugmuyeckoit GyHKINH.

KonrTposbnass paGora Ne 1 «lloxazarenbHast ¢ynkuusa. Iloka3aTenbHble ypaBHEHUS U
HEPABEHCTBA»

KonTpoubnas padora Ne 2 «Jlorapudpmuueckas pynkuus. Jlorapudpmuueckue ypaBHEHUs u
HepaBeHCTBa. [Ipon3BogHbIE TOKA3aTENIbHON U JIorapuMU4ecKoil pyHKIui»

I'naBa 2. KoopaAnHaThI M BEKTOPbI B MPOCTPAHCTBE

JlekapToBbl KOOpIMHATBI TOYKH B NpOCTpaHCTBE. BekTopel B mpocrpaHcTBe. CroxkeHue u
BbIUMTAaHUE BEKTOPOB. YMHOKEHUE BeKTOopa Ha uucio. ['omorteTtus. CkalsgpHOE MPOU3BEAECHUE
BEKTOPOB. I 'eOMeTprYECKOE MECTO TOUEK IIPOCTPAHCTBA. Y PABHEHUE IUIOCKOCTH.

KonTtpoubnas padora Ne3«KoopanHaTsl 1 BEKTOPBI B IPOCTPAHCTBE»

I'nmasa 3. UHTerpaj u ero npumMeHeHue

[TepBooOpaznas. IlpaBuna HaxoxaeHus nepBooOpa3Hoi. [Inomane KpUBOIMHEHHON TpamneryH.
OnpenenéHubiil HHTErpai. Beruncnenue 00bEMOB Tel.

Kontpoabsnasi padora Ne 4« HTerpan u ero npuMeHeHUE»

I'nasa 4. Tena Bpamenust

[Mumuuap. KomOuuanuu munmunapa u npusmsl. Konyc. Yceu€nnslii konyc. KomOnHamu konyca
unupamuasl. Cepa u map. YpasHeHue chepsl. B3anMHoe pacnonoxkeHue cepbl U IIIOCKOCTH.
MHororpaHHuKM, BIHCAaHHbIE B cdepy. MHOrorpaHHUKH, OMNMCAHHbIE OKOJIO Cdepshl.



KoMmOunammumamHapa u chepsl, KOHyca U chephl.

Kontpoabnas padora Ne 5 «[{unmunap. Konyc. Yceu€nnsiii konyc. KoMOnHanmmm nuauHApa,
KOHYCa HYCEYEHHOTO KOHYCa C MHOTOTPAaHHUKAMI)

Kourpoabnas paGora Ne 6 «Cdepa m map. YpasHenue chepbl. KomOuHanum mrapa c
MHOTOTPaHHUKAMU, [IIITUHAPOM U KOHYCOM)

I'masa 5. DieMeHTHI KOMOUHATOPUKU. BuHoM Hbl0TOHA
Mertoa MmaremaTudeckoil HHAYyKUUM. [lepectanoBku, pa3menieHus, couetanus. bunom HerotoHa.
KontposbHaas padora Ne 7«OnemenTsl KoMOUHaTOpuKu. buaom HeroToHay

I'naBa 6. O6bémbl Teu. Ilnomans chepbi

O06bEéM Tena. PopMyIbl sl BRIYUCICHUS 00bEMa IpU3Mbl. DOPMYIIBI ISl BBIYUCICHUS 00BEMOB
nUpaMuIbl U yceu€HHoW nmupamuabl. O0bEMBI Ten Bpamienus. [lnomans cdepsi.

KonTpoubHas padora Ne 8 «O6bEMbI MHOTOTPAHHUKOBY

KontpoabsHast padora Ne 9 «O6w&mbl Ten Bpamenus. [Inomanes cheppi»

I'maBa 7. Dj1ieMeHTBbI TEOPUM BEPOSITHOCTH

Onepanuu  Haja COOBITUAMH. 3aBUCHUMBIE M HE3aBUCHUMBIC COOBITHSI.
XapakTepUCTUKHUCITYIalHON BEIIUYNHBI.

Kontpoabnas padora Ne 10 «31neMeHTbI TEOpUU BEPOSITHOCTEN»

Cxema bepnymnu.

IToBTOpeHnue u cucremaTusanus yueOHoro marepuana rorosoe nopropeHue.

TemaTH4yeckoe IMJIAHNPOBAHUE,
B TOM YHCJIe C Y4eTOM padoyeil mporpaMMbl BOCIMTAHUS

10 xkaacc —170 u

6 m.u.
Buowt u popmut oeamenvnocmu 6 Konuuecmeo KONLUUCCIEO
Tnasa, mema coomeemcmeuu cpadoyeil npozpammoi wacos KORMPOTBIBIX
eéocnumanusn (mooyaw «ILIkonvHbLil ypok»)
pabom
Inasa 1. YCTaHORBJICHUE JIOBEPUTEIBHBIX OTHOLICHHI
Tllosmopenueu MEXIy yUYUTelleM W €ro Y4YCHHKaMH,
pacuupenue CIOCOOCTBYIOIINX MO3UTHBHOMY
ceedeHull BOCIIPHUATHIO yYallUMHCS TpeOOBaHUN U 12 1
0 ¢pyHKYyUU MPOCHO0  yuWTeNns, TMPHUBICYCHHUIO  UX
BHAMaHUSI K OOCYyXJaeMoil Ha YpoOKe
nH(OpPMAIIUY, aKTHBH3AIMUA UX
[103HABATEJIBHOM JIEATEIbHOCTH
Inasa 2. MPUBJICYCHUE BHUMAHMS IIKOJHHUKOB K
Beeoenue 6 [IEHHOCTHOMY acCIleKTy HW3yYaeMbIX Ha
cmepeomempuio YpOKaxsIBJICHUU, OpraHu3alus uX padoThI ¢ 9 1
MojJy4yaeMoll  Ha  YpPOKE  COLMAIbHO
3HaYMMON HHQOpMaren
HUcnonb3oBanue BOCIHTATENBHBIX
Inasa 3. BO3MOXKHOCTEH  CcomepkaHusi  y4eOHOTo
Cmenennasaghynxyus mpeaMeTa dYepe3 JIEeMOHCTPAIUI0  IETSIM 19 2
MIPUMEPOB OTBETCTBEHHOTO, TPaXTaHCKOTO
TTOBEICHUS
MIPOSIBIICHHE YEeJIOBEKOMIOONS |
Inasa 4. JI0OpOCEpICUHOCTH, Yepes mo100p
Illapannenvrocms 6 COOTBETCTBYIOIIMX TEKCTOB JUISI YTEHUA, 13 1
npocmpancmee 3ajad A0S pelieHus,  NpoOJIeMHBIX
CUTYaIMil U1 00CYKJIEHUS B KIIacCe




Thaea 5.

OPpUMCHCHHUEC Ha YPOKEC MWHTCPAKTHUBHBIX

Tpueonomempuuecku | hopm paboTHhI YYAIIHAXCS: 29 2
epynryuu MHTEIUIEKTYAIBHBIX WP, CTHMYJIHPYIOIIHX
MO3HABATEIILHYIO MOTHBAIHIO
IIKOJIbHUKOB
I'nasa 6. BKJIFOUCHHE B YPOK  HMIPOBBIX
Ilepnenouxynsapuocms | TpoLERYp, KOTOPbIE IIOMOTar0T 14 2
6 npocmpancmee NoJJiepkKaTh ~ MOTHBALMIO  JETeH K
MOJTYYCHHUIO 3HAHHI
Thasa 7. MIPIMEHEHHE HA yPOKE TPYMIIOBOH paOOTHI
Tpueonomempuyeckue | v paboOTBl B MapaxX, KOTOPbIE YydYaT 16 1
VpaeHeHus u IIKOJIFHUKOB ~ KOMaHIHOH  pabore u
HepaseHcmed B3aMMOJICHCTBHIO C APYTUMH JIETHMHU
Ihaea 8. Nunnunposanue u MOAJIEPIKKA
Mnozoepannuk HUCCIIEI0BATEIbCKON NEeSITCIILHOCTH 15 1
IIKOJIbHUKOB
Inasa 9. MHHINHPOBAHUE " HOAJEPKKa
Ilpouseoonas u eé HCCIIEI0BATENBCKON JIEATEIIbBHOCTH
npuMeHeHue IIKOJIbHUKOB, ~ HaBBIK  YBaKUTEJIHHOTO
OTHOILICHHUS K qyKUM UM, 26 2
opopmieHHsIM B paboTax  JIpyrux
uccliefioBaTenel,  HaBBIK  MTyOJIWYHOTO
BBICTYIUICHUS nepen ayAuTOpUEeH,
apryMEHTHUPOBAaHUS M OTCTaWBAHUS CBOEH
TOYKHU 3pCHUs
Tloemopenue BKJIFOUCHHE B YPOK HIPOBBIX TPOLEIYD,
KOTOpBIE MIOMOTAIOT HOJJIePKaTh
MOTHBAIMIO JIETE€H K TOJYYCHUIO 3HAHHIA, 8
HaJ1a>XUBaHHIO ITO3UTHUBHBIX
MEKJINYHOCTHBIX OTHOIICHWH B KJiacce,
MOMOTAIOT ~ YCTAQHOBJICHHIO
Jno0poKenaTenbHOi atMochepbl BO BpeMs
ypoka
Peseps 9 3
Hroro 170 13
1 kmace—170 4
Buovt u popmol desmenvrocmu 6 K 6 1.5,
N . o1uvecmeo Konuuecmeo
Tasa, mema coomeemcmeuu cpaboyeii nPOZPamMmo wacoe KORMPOTBHBLX
eéocnumanusn (mooynv «ILIKo1bHbLL ypOK»)
paoom
Inasa 1. MoOyX/IeHHEe IIKOJbHUKOB COOIOAATH
Iloxazamenvras u Ha YpPOKE OOIIECNPUHATBIE HOPMBI
Jno2apugmuveckasn MOBECHUS, TMpaBWiIa OOIIEHUS CO 28 2
dyHrkyuu CTapIIMH (yuurensmn) u
CBEpCTHUKAMU (ILIKOJIbHUKAMHU),
MPUHIMIIBL  YIEOHOW AUCIUIUTHHBI |
CaMOOpPra”Hu3aluu
Inasa 2. Hcnonb3oBanue BOCIUTATEIbHBIX
Koopounamei u BO3MOKHOCTEH cojepxaHus y4eOHOro
8EKMOpbL 8 MpeaMeTa 4epe3 JTEMOHCTPALUIO AETIM 16 1
npocmpancmee IPUMEPOB OTBETCTBEHHOTO,

TpaXXAaHCKOIr0 MHOBCACHUA, IPOABICHUA
YEJIOBEKOIIO0OUS U HO6pOCCpI{C‘-IHOCTI/I




Inasa 3.
Hnmeepan ueco
npumeHeHue

IPUMEHEHHE Ha YPOKE MHTEPAaKTUBHBIX
bopm paboThI YUaIIMXCA:
MHTEIUICKTYaIbHBIX urp,
CTUMYJIUPYIOIINX MI03HABATEIBHYIO
MOTHBAIIMIO IIKOJLHUKOB

11

Inasa 4.
Tena epawenus

BKJIFOUEHHUE B YPOK UTPOBBIX MTPOLENYP,
KOTOpbIE  TIIOMOTalT  MNOJAJEpXKaTh
MOTHUBALMIO JIETEH K  IOJYYEHHIO
3HaHUM, HaJaXUBAaHUIO IO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIIEHUI B KJIACCE

25

Thasa 5.
Onemenmul
KOMOUHAMOPUKU.
bunom Horomona

Ucnonb3oBanue BOCIIUTATENIbHBIX
BO3MOXXHOCTEH copepKaHus y4eOHOTOo
npeaMera yepes noxoop
COOTBETCTBYIOIINX TEKCTOB JUTSt
YTeHMs,  3adad Ui peUIeHHs,
MIPOOJIEMHBIX CUTyaIui TUTS
00CY>KJIeHUS B KJlacce

12

Ihasa 6.
Ob6vémbl men.
Inowaow chepwi

IIPUMEHEHUE Ha YpOKE TpYNIOBOU
paboThl WK paboThl B apax, KOTOPbIE
ydyaT IIKOJIBHUKOB KOMAaHJIHOW pabote
U B3aUMOJCHCTBUIO C  JAPYTHUMH
JNETHbMU

17

Thasa 7.
Dnemenmuvlmeopuu
eeposimuocmel

BKIIFOYCHHE B YPOK MTPOBBIX MPOLICAYD,
KOTOpBIC MOMOTAIOT CTaHOBIJICHHIO
no0poskenareapHoll  aTtMochepsl  BO
BpeMs ypoKa

12

Ilosmopenue

NPUMEHECHHE Ha YPOKE WHTEPAKTUBHBIX
bopm paboThI YUAIIAXCSL:
MHTEIUICKTYaIbHBIX urp,
CTUMYJIUPYIOLIHAX [103HABATEJIbHYIO
MOTHBALIUIO IIKOJIEHUKOB;
JMIAKTHIECKOTO Tearpa, rae
NOJyYeHHbIE HAa  YpOKE  3HAHUS
06I)IFpI)IBaIOTC$I B TCATPAJIbHBIX
MIOCTaHOBKAX; JWUCKYCCHH, KOTOpBIC
Jal0T ydammmest BO3MO)XHOCTh
npuodpecTu OIIBIT BE/ICHUS
KOHCTPYKTHUBHOI'O IMAJIOTra

30

Peseps

19

Hrtoro

170

10




