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PabGouass mporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOM paboueit
nporpamMmbl  «Anrebpa M Hayajda MaTEeMaTHYECKOTO aHajau3a» /0a3oBbId U
yrayonennsiii ypopau/(IILLA. Ammmos, F0.M. Koasrun, M.B. TkaueBa, H.E.
®enopoBa, M.U. Iladynun). M.: Ilpocemenne, 2018. COopHHK pabouux
nporpamm. «I'eometpus, 10 — 11 xnaccei»/6a30Bbiit v yrayosnenusiii yposau/(JI.C.
Artanacsn, B.®. byry3os, C.b. Kagomues, JI.C. Kucesesa, J.I'. [lo3nsk). M.:
[Tpoceemenne, 2018. COopHUK pabOUUX TIPOTPAMM.

Pabouass mporpamma paspabotana B cooTBeTcTBUU ¢ DeaepaabHbIM
rOCyJapCTBEHHBIM  00pa30BaTENIbHBIM  CTAHAAPTOM, YTBEPXKIECH NPHUKA30M
Muno6pnayku PO ot 17.05.2012r. Ne 413, pen. ot 29.06.2017r.

Jlannast pabouas mporpamma peanusyercss no ydeOHukam [IpeameTHoit
auaun  [I.A. Anumos, FO.M. Komsarun, M.B. TkaueBa, H.E. ®enoposa, M.M.
[[TaOynuH. Maremaruka: anredpa M Hayajga MaTeMaTUYECKOro aHajIu3a,
reomeTpusa. Anredpa W Havajsa maremMaTudyeckoro anammsa: 10 — 11 kmaccsr:
y4eOHUK JJ1s1 00111e00pa30BaTe/IbHBIX OpraHu3aluii: 0a30BbIA U yriyOJICHHBIN
ypoBan — M.: Ilpocemenne, 2018. JI.C. Artanacsan, B.®D. byryzos, C.b.
Kanommes, D.I'. Ilo3msak, JI.C. KuceneBa. Maremaruka: anreOpa W Hadaja
MaTeMaTU4YeCKOro ananusa, reometpus. ['eometpus: 10 — 11 kiacchl: yueOHUK 115
o01reo0pa3oBaTeNbHbIX OpraHu3auii: 0a30BbIA W yIrIyOJEHHBIH ypoBHU — M.:
[Ipocsemenue, 2018.

1. Ilnanupyemble pe3yJbTaThl OCBOCHUA Y4eOHOI0 MpeaMeTa

I/I3yquHe MaTEMATUKHN B CT&pHICfI HIKOJIC I[aéT BO3MOXHOCTBh OOCTHKCHUS
O6yanOHII/IMI/ICH CIcaAyromux pe3yjabTaTOB.

JINYHOCTHBIE Pe3yJIbTATHI:

Jluunocmmuovie pezyibmamovl 6 chepe omHowieHuil oodyuarowuxca K ceoe, K
ceoemy 300pP06blo, K HO3HAHUI) ce0s:

— OpHeHTaIusl O0ydYaroIMXCcsi Ha JOCTIKEHHE JIMYHOTO CYACThs, PEeaU3aIuio
MO3UTUBHBIX  KU3HEHHBIX  MEPCIEKTUB, HMHUIUATUBHOCTb, KPEATUBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K JUYHOCTHOMY CaMOOIPEIAEICHUI0, CIIOCOOHOCTh
CTaBUTh 1IEIU U CTPOUTDH KMU3HECHHBIC TJIAHBIL;

— TOTOBHOCTb U CHOCOOHOCTH oOecrneuuTh cebe W CBOMM OJIM3KUM JIOCTONHYIO
)KM3Hb B TIPOLIECCE  CAMOCTOSITEIbHOW, TBOPYECKOM U  OTBETCTBEHHOM
NeATEeIIbHOCTH;

—TOTOBHOCTh U  CHOCOOHOCTh OOydYaromuxcss K OTCTauBaHHMIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOT'O MHEHMS, TOTOBHOCTh U CIIOCOOHOCTh BBIpA0aTHIBATH
COOCTBEHHYIO MO3UITHIO;

— TOTOBHOCTH U CITOCOOHOCTH 00YYaroONuXcsi K CAaMOPa3BUTHIO U CAMOBOCITUTAHUIO
B COOTBETCTBUHM C  OOIICYETIOBEYECKUMH  IIEHHOCTSM  MHPOBO33PCHHUE,
COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPAKTUKH, a TakKe pa3TudHbIXx (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE
CBOEr0 MECTA B MOJUKYIBTYPHOM MUPE;



— WHTEPUOpPH3ALNs LEHHOCTEW JEMOKPAaTMM W COLMAJIBHOM COIMAAPHOCTH,
TOTOBHOCTb K JOTOBOPHOMY pEryJIMPOBAHMIO OTHOLIEHWW B Tpynne WIN
COLIMAJIbHON OpraHU3alluy;

Jluunocmnoie pezynomamovt 6 cghepe OomHOWEHUU  OOyuUANOWUXCA  C
OKPYHCAIOUWUMU TITIOObMU:

— HPAaBCTBEHHOE CO3HAHME U MOBEJACHUE HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUECKHUX
[EHHOCTEH, TOJEPAaHTHOIO CO3HAHUS U TOBEJACHHUS B MOJMUKYJIbTYPHOM MHUpE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH JMAJIOT C JPYTUMU JIOJIbMU, JOCTUTaTh B HEM
B3aMMOIIOHUMAHHUSA, HAXOAUTH OOIIUE IETTU U COTPYAHUYATH JIJISl UX JOCTH)KCHUS;

- TOpPUHATHE TYMAaHHCTHYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXUTEIbHOE U
no0poKenaTeabHOe  OTHOUIEHWE K  JAPYrOMY  4YEJIOBEKY, €ro MHEHHUIO,
MHUPOBO33PEHUIO;

Juunocmuvle pezynomamovt 6 chepe omHowlenunl  odyyawwuUxca K
OKpYHCAIOuiemy Mupy, Hcueoi npupooe, Xy00HcecCnmeeHHol Kyavmype:

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH,
3HAYMMOCTH HAayKH, TOTOBHOCTh K HAYYHO - TEXHHUYECKOMY TBOPUYECTBY, BIaJCHUE
JIOCTOBEPHOI MH(POpMAITEN O MEPEIOBBIX JOCTHKEHUAX U OTKPBITUSIX MUPOBOH U
OTEUYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE
MUpa 1 O0IIeCTBa;

— FOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCJIE CAaMOOOpa30BaHUIO, Ha
NPOTSKEHUM BCEHM KU3HU; CO3HATEIBHOE OTHOILICHHE K HEMPEPHIBHOMY
0o0pa30BaHUIO KaK YCIOBHIO YCIEHIHOM MpodeccuoHaIbHOM M OOIIECTBEHHOM
JEATEIIbHOCTH;

Jluunocmmuovie pezyibmamol 6 chepe omuouieHus ooOyyawwuxca K mpyoy, 6
cghepe couuanbHO-IKOHOMUYUECKUX OMHOUIEHUIL:
— OCO3HaHHBIN BBIOOp Oynymied mpodeccun Kak MyTh U CIOCOO peanu3aiuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB;
— TOTOBHOCTBH 00YYaIOIUXCs K TPYAOBOU NMPOGECCHOHAIBHON EATETLHOCTH KaK K
BO3MOYKHOCTH y4YacCTHsl B PEIICHUM JIMYHBIX, OOIIECTBEHHBIX, FTOCYJAPCTBEHHBIX,
OOLIEHAIMOHAIBHBIX MPOOJIEM;
— MNOTPEeOHOCTb TPYIUTHCS, YBAXKEHHE K TPyAy M JIOASIM TpyAa, TPYIOBBIM
JIOCTUKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIIEHUE K
pPa3HBIM BUJAM TPYI0BOU JIESITEIHLHOCTH.

MeTanpeaMeTHblIe pe3yJbTAThI.

1. Pecynamuenvie ynugepcaivhble yuedoHble Oeicmausl.

BbInyCKHUK HAYYHTCH:

— CaMOCTOSITENIbHO OMpPEAeNATh IENH, 33aJaBaTh MapaMeTpbl M KPUTEPUH, IO
KOTOPBIM MOKHO OIPENETUTh, YTO IEJIb JOCTUTHYTA;

— OIICHWBAaTh BO3MOXXHBIE TIOCTEACTBHUSA JOCTIIKEHHUS TIOCTABICHHOW IIENH B
JeSITEIIbHOCTH, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOUINX JIFOJIeH, OCHOBHIBASICH
Ha COOOPAKEHUSIX STUKHA U MOPAJIH;

— CTaBUTh W (QOpMyIUpPOBaTH COOCTBEHHBIE 3aJadyll B 00pa30BaATEIHHOU
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

— OILICHMBATh PECYpPCHl, B TOM YHCJIE BpeMs U JAPYTHe€ HEeMaTepUalbHBIE PECYPCHI,
HEO0OXOMMBIE JUTsI TOCTHKEHUS TIOCTABJICHHOM 1€,



— BBIOMpATh MyTh JOCTUKEHUS 1I€JIH, IJIAHUPOBATH PEILICHUE MOCTABICHHBIX 3a/a4,
ONTUMU3HUPYS MATCPUAIBHBIE U HEMATEPUAIIBHBIE 3aTPAThI;

— OpraHu3oBbIBaTh A(PGEKTUBHBI TMOUCK PECYpCOB, HEOOXOAUMBIX JiA
JOCTUKEHUS IOCTABICHHOM 1ENH;

— CONOCTABIIATh MOJYYECHHBIN PE3yJIbTAT JIEITEIBHOCTH C MOCTABIECHHOM 3apaHee
LETBIO.

2. Ilo3naeamenshole yHusepcaivHvle yueoHbvle OCicmUsl.

BbINyCKHUK HAYYHUTCH:

— HMCKaTh M HAXOJUTh OO0OOIIEHHBIE CHMOCOOBI pPEIICHHs 3ajlady, B TOM YHCIE,
OCYIIECTBIIATh Pa3BEPHYTHIM MH(GOPMAIIMOHHBIN MMOUCK W CTaBUTh HAa €T0 OCHOBE
HOBbIE (yueOHbIC U TTO3HABATEIbHBIC) 33/1a4U;

— KPUTHYECKHU OIEHWBATh U MHTEPIIPETUPOBATh WH()OPMAITUIO C PA3HBIX MTO3UIIHMA,
pacno3HaBaTh U (GPUKCUPOBATH MPOTUBOPEUHS B UHPOPMAITMOHHBIX UCTOUYHUKAX;

—  HCHOJIb30BaTh  PA3JUYHBIE  MOJICIIBHO-CXEMATUYECKUE  CpelCTBAa IS
MIPEJICTABJICHNS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUMW, a TAaKXE MPOTUBOPECUUIA,
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOUYHUKAX;

— HAXOJIUTh U NPUBOAUTH KPUTUUYECKUE APTYMEHTHl B OTHOUIEHWU ACHUCTBHUI U
CY’KIACHUM JPYroro; CIOKOMHO M Pa3yMHO OTHOCUTbCS K KPUTHYECKUM
3aMEYaHUsIM B OTHOIIEHUU COOCTBEHHOTO CYXKJICHHUS, pacCMaTpuBaTh HX Kak
pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJIUTH 332 paMKH y4€OHOTO MpeaMeTa U OCYIIECTBIIATH lLeJICHAPABICHHBIN
MOMCK BO3MOKHOCTEH JIJIsl IIUPOKOTO MEePEHOCa CPEJCTB U CIIOCOOOB JEHUCTBUS;

— BBICTpaWBaTh WHAWBUIYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBAS
OTPAHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHUS;

— MEHSATh U yIEP>KUBATH Pa3HbIE MO3UIMU B IO3HABATEIBHON AEATEIBHOCTH.

3. Kommynukamuensle ynugepcanvHole yueoHble 0elicCmeus.

BbInyCKHMK HAYYHTCH:

— OCYLIECTBJISITh JICJIOBYI0O KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMHM, TaK M CO
B3pOCJIBIMH (KaK BHYTPU 00pa30BaTEIbHON OpraHu3alliy, TaK U 3a €€ MpeaesiaMiu),
noa0upaTh MapTHEPOB JJIA JEIIOBOM KOMMYHHUKAIIUU HUCXONS U3 COOOpaKeHHI
pPE3YIABTAaTUBHOCTU B3aUMOJICUCTBUS, @ HE JIMYHBIX CUMITATHH;

— TMPU OCYIIECTBJICHUH TPYIIOBOM pabOThl OBITh KaK PYKOBOAMTENIEM, TaK U
YJICHOM KOMAaHJIbI B Pa3HbIX pOJsiX (TE€HEpaTop WA, KPUTHK, UCIOJHUTEb,
BBICTYTAIONINH, SKCIEPT U T.1.);

— KOOPJIMHUPOBATh U BBIMIOJHATH PaOd0Ty B YCIOBUSX PEAJbHOTO, BUPTYAIHLHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BEPHYTO, JOTUYHO U TOYHO M3JIaraTh CBOK TOUKY 3PEHHS C UCMOJIb30BAHUEM
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(JIMKTOTE€HHBIE CUTYyalluu W MPEIOTBpaIlaTh KOHMIUKTHI 10
WX aKTUBHOM (ha3bl, BEICTPAUBATH JICJIOBYIO U 00pa30BaTEeIbHYI0 KOMMYHHKAIIMIO,
n30erast JIMYHOCTHBIX OLICHOUHBIX CYXKJICHUM.

IIpeameTHbIe pe3ybTaTHI.

Pe3syinbTaThl  0a30BOr0  YPOBHSI ~ OpPHEHTHPOBaHBI  Ha  OOIIYIO
GYHKIIMOHATBHYIO I'PAMOTHOCTb, IIOJIyYEHHE KOMIIETEHTHOCTEH  JUIA
NOBCEIHEBHON O KM3HM M OOIIEro pa3BuUTUSA. OTa Tpynma pe3ylbTaToB
IIPEAIO0JIAraeT:



— IIOHUMAHHC NPCAMCTA, KIHOYCBBLIX BOIIPOCOB M OCHOBHBLIX COCTAaBJIAIOIINX
9JICMECHTOB HsyqaeMoﬁ HpeﬂMeTHOﬁ 06J'IaCTI/I, YTO 00ECIIEUNBAETCS HE 3a CUET

3ay4MBaHUs OINpEACICHUA U TpaBui, a MOCPEICTBOM MOJECIUPOBAHUA H
MOCTAHOBKM MPOOJIEMHBIX BOIMPOCOB KYJBTYPbl, XapaKTEepPHBIX [JIs JTAHHOM
peIMEeTHON 00JIacTH;

— yMEHHE peliaTb OCHOBHBIC MPAaKTUYECKHE 3aJadyd, XapaKTepHble i
UCIIOJIb30BAHUSI METO/I0B U MHCTPYMEHTapHUs JAHHOM MpeaMeTHOH o01acTy;

— OCO3HAaHHME PaMOK M3y4aeMOU MpeAMETHON 00JIaCTH, OTPAHUUYEHHOCTH METOJIOB
¥ UHCTPYMEHTOB, THTUYHBIX CBS3EH C HEKOTOPBIMH JPYTUMHU 00JIACTAMU 3HAHMUS.

TpeOoBaHHus K NpPEIMETHBIM pe3yibTaTaM OCBOEHUS 0a30BOro Kypca
MaTEeMaTUKHU OTPAXKakoT:

1) cpopMUpOBaHHOCTH MpPEACTABICHUN O MaTeMaTHKE KaK YacTh MHPOBOU
KyJIbTYphl U O MECTE€ MaTeMaTHKH B COBPEMEHHOW LMBHWJIM3AIMH, O CIOCO0ax
OMMCaHUS HA MAaTEMAaTUYECKOM SI3BIKE SIBIICHUI pEaIbHOTO MUPA;

2) chopMUPOBAaHHOCTH MPEACTABICHUN O MaTeMaTHUYECKHX IMOMATUSAX KakK O
BOKHEUIITUX MATEeMATHUYECKUX MOJIEISAX, MO3BOJISIONIMX ONKMCHIBATh U HU3YyYaTh
pa3Hbl€ TMPOLECCHl M SBICHUS; MOHUMAHHUE BO3MOXKHOCTH AKCHOMATHYECKOIO
MIOCTPOCHUSI MATEMaTUYECKUX TEOPUH;

3) BiaJeHUE METOJIaMM JOKa3aTeJbCTB M aJITOPUTMOB PEIICHUS; YMEHUE HX
MPUMEHSITh, TPOBOJIUTH I0KA3aTEIIbHBIC PACCYXKICHUS B XO/I¢ PEIICHU 3a/aY;

4) BHmageHue CTaHAAPTHBIMM  TpUEMaMHM  PEIICHUS  pallMOHAIBHBIX U
UppalMoHaIbHbIX, TOKA3aTEIbHBIX, CTENIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHCHUN
Y HEPaBEHCTB, UX CHUCTEM; HCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MIPOTpaMM, B
TOM 4YHUCJE JUIsl TIOMCKA MYTU PELICHUs] U WUIIOCTpAllU pPEelIeHUs YpaBHEHUU U
HEPABEHCTB;

5) chopMUPOBAHHOCTD MPEACTABICHNUN 00 OCHOBHBIX MOIISTHAX, UISIX U METOaX
MaTeMaTUYECKOTO aHaJIN3a;

6) BIAJICHUE OCHOBHBIMUIIOISATHSIMU O IUIOCKUX UM IPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTDH YMEHUS
pacrio3HaBaTh Ha YEpTEkKax, MOJENAX U B PEATbHOM MHPE T€OMETPUUECKUE
(burypsl; NpUMEHEHNE U3YYCHHBIX CBOMCTB reoMeTpudecKkux Guryp u Gopmym ajs
pelIeHrs TeOMETPUUYECKUX 3a1ad U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM;

7) chopMUPOBAHHOCTh MPEACTABICHUNA O Mpoleccax M SBJICHUSAX, HUMEIOUIUX
BEPOSTHOCTHBIA XapakTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B peaJbHOM
MUpe, 00 OCHOBHBIX MOHATHUSX 3JIEMEHTApHOW TEOPUU BEPOSITHOCTEW; YMEHHIA
HaXxOJWTh M OILIGHUBATh BEPOATHOCTH HACTYIICHUS] COOBITUH B MPOCTEUIIMX
MPAKTUYECKUX CUTYAIIUSIX U OCHOBHBIC XapaKTEPUCTUKHU CIyYalHBIX BEJIMUUH;

8) BrajieHNE HAaBBIKAMH HMCTIOJIH30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TIpU

PCUICHUHU 3aaa4.

Buinycknuk na 6azoeom ypoene nayuumcs:

e lcnonp3oBaTh NPUOOPETCHHBIE 3HAHUS W YMEHHUS B MPAKTUYECKON
JEATEIbHOCTH W TIOBCEJHEBHOM XKU3HU JJISPEHICHUH MPAKTHUYECKUX 3a7ad,
UCIIOJIB3Ysl TPU HEOOXOJAMMOCTH CHPABOYHUKH W  BBIYUCIIHTEIIbHBIE
YCTPOMCTBA.



® BBIYUCISATH 3HAYEHUS! YUCIIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISISA
HE00XO0MMBbIE MTOACTAHOBKHU U IPe0Opa30oBaHus;
® pellaTh ypaBHEHUSI U HEPABEHCTBA;

BblnyCKHuK Ha 0a3060Mm YPOBHE ROJIYUUM 603MOHCHOCHID HAYUUMBCA .

® pewams JHCUZHEHHO NpaKmuiecKue 3a0adu,

®  1071b3086aMbCS NPEOMEMHbIM YKa3amenem ISHYUKIONeOull U CHpagouYHUKO8
07151 HAXO0HCOCHUS] ungopmayuu;

® CaMOCMOAmMeNbHO O0elcmeosams 6 CUmyayuu HeonpeoeieHHOCmuU npu
peuteHuy aKkmyanvhsix Ol HUX — NpooJieM.

® VY3HamMb 3HAYEHUe NPAKMUKU U BONPOCOS8, BOZHUKAWOWUX 6 CaAMOU
Mamemamuxe OJis1 POPMUPOBAHUSA U PA3GUMUSL MAMEMAMUYECKOU HAYKU,
UCOPUIO PA3BUMUS BOZHUKHOBEHUS U PA36UMUSL All2eOpbl.

«MaTemMaTHKa (ajredpa u HavyaJia MaTeMATHIECKOT0 aHAJIN3a)».
ba3osbiii ypoBenb. 11 kiacc

Tpuronomerpuyeckue ¢pynkuuu (14 yacon)
BoinyckHuK Ha 02a30BOM YPOBHE HAYYMTCS

- Haxonute o00macte ompeneseHuss W MHOXECTBA 3HAYECHUU
byHKIMH;

- Haxomute oOnacte ompeneiaeHuss u  o0JacTb 3HAYEHUM
TPUTOHOMETPUUECKUX (PYHKIIHIA;

- Haxomute  mepuoj  NpPOCTEMINMX  TPUTOHOMETPUYECKUX
byHKIHUH,

- HccnenoBaTh TPUrOHOMETpUUECKHE (DYHKUIMH Ha YETHOCTh U
HEYETHOCTB;

- Crpouts rpapuk (GyHKIMH y = COSX, HAXOIUTh MO Tpaduxy
IPOMEKYTKH BO3pAaCTaHUs U yOBIBAHMSI, MPOMEKYTKH MOCTOSHHBIX 3HAKOB,
HanOoJIblIEe U HAMMEHbIIIEEe 3HAUCHUS (PYHKIUU;

- Crpouth rpaduk QyHKIMU y = SINX, HAXOTUTHh MO TPAPHUKY
IPOMEKYTKH BO3pAaCTaHUs U yOBIBAHMSI, MPOMEKYTKH MOCTOSHHBIX 3HAKOB,
HanOoJIbLIeE U HAMMEHbLIEE 3HaYeHUsT (DYHKIIMH.

- Crpouts rpadux QyHKmuu y = tgX, HaxoAUTh MO TpaduKy
IPOMEXYTKH BO3pAcCTaHUs U YOBIBaHMS, MPOMEXYTKH 3HAKOMOCTOSIHCTBA,
HanOOJIbIITNE M HAMMEHBIITNE 3HAYCHUS (DYHKITHH.

BoinyckHuK Ha 0230BOM yYPOBHE MOJIYYMT BO3MOKHOCTb HAYYUTHCH:

- llonumame,  kaxkue — QyuKkyuu  AGIAIOMCA  O0OPAMHLIMU

MpPU2OHOMEMPULECKUMU.

IIpousBoaHas u ee reomerpuuyeckuii cMbica (16 yacos)
BoinyckHuk Ha 02a30BOM YPOBHE HAYUMTCS:

- DopMyIUpOBaTH ONPEAECIECHUS IPOU3BOAHOM;

- [IpuMeHATh (OpMyIbI MPOU3BOJHBIX dJIEMEHTAPHBIX (PYHKITUH,
MpOCTENIINE TPaBUiia BEIYUCIEHUS TPOU3BOAHBIX;

- Crpouts rpaduku d1€MEHTAPHBIX QYHKIUNI;

- Hcnons30BaTh ONpeAesieHHe NPOU3BOJHOM IPU HAXOXKICHHUU
MPOU3BOIHBIX SJIEMEHTAPHBIX (PYHKIIUM, TPUMEHSIS;



= [TpumeHaTs GOpMyITBI TPOU3BOIHBIX CTEIIEHHON (PYHKITUU Y =
X", neRu y=(kx+p)", neR;

- HaxomuTe mnpousBoaHbIC CTENEHHON (YHKIMU, 3HAYCHUS
MPOU3BOIHOM (DYHKITMHU, €CITU yKa3aHa 3ajaromias ee popmya;

- HaxoguTe mnpou3BOAHBIE CYMMBI, HPOU3BEICHUS, YacCTHOTO,
MIPOU3BOIHYIO CIIOKHOU (DYHKITHH;

- HaxoauTh 3HaYCHUS IPOU3BOIHBIX (hYHKITHI;

- PemaTte HepaBeHCTBA METOJI0M HHTEPBAJIOB;

- [IpumeHsTH dbopMyIIBl  MPOU3BOAHBIX  IOKAa3aTCIBHOM,
Jgorapu(pMuUEcKo, TPUTOHOMETPUUECKHUX (PYHKITUH;

- [ToHuMaTh, 4YTO HA3BIBAIOT YIJIOBHIM KOY(PGUIIMEHTOM TPSMOH,
YIJIOM MEXIY TpsMOM U ocblo OX; B YEM COCTOUT T€OMETPUUYECKUN CMBICI
MIPOU3BOJIHOMU;

- 3anuchIBaTh YpaBHEHHUE KacaTebHOU K rpaduKy QyHKIIUH.
BpinyckHMK HA 6230BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUTHCS:

- IIpumenames meopemuueckue 3HaHUs Ha NPAKMUKe,

- llpumensamo cnocob nocmpoenus KacamenvbHou K napabo.e.

IIpyMeHeHHe NPOM3BOAHOM K Hccaea0BaHuI0 GyHKUui (12 yacoB)
BoinyckHuk Ha 02a30BOM yPOBHE HAYUYMTCS:

- @opMynHpOBaTh U MOHUMATh IOCTATOYHBIN IPU3HAK YObIBAaHUS
(Bo3pacrtanus) ¢pyHKIMH, TeopeMy Jlarpanxa;

- [ToHUMAaTh MOHATHUS KIIPOMEKYTKH MOHOTOHHOCTH (DYHKIIUNY;

- [IpuMeHATh TPOU3BOJHYIO K HAXOXKIEHUIO IPOMEKYTKOB
BO3pacTaHus U yObIBaHUs PYHKINU;

- @opMyIHpPOBATh ONPEIEIEHUS TOUEK MAKCUMyMa 1 MUHUMYMa,
HEOOXOMMMBIA TIpU3HAK JKCTpemyMa (Teopemy depma) u mocTaTOUHBIN
IPU3HAK MAaKCUMyMa U MUHUMYMQ;

- OnpenensTh cTalUOHApHBIE U KPUTUYECKUE TOUKU (DYHKLUY;

- Haxonutb skcTpeMymbl  (QYHKIMH, TOYKM DKCTPEMyMa,
ONPEAENATh UX MO rpaduKy;

- [IpuMeHsATh OOIIYI0O CXEeMy HCCIeNOoBaHUs (PYHKIMU, METOJ
NOCTpOEeHUs rpadrika 4eTHON (HEUETHOM) PYyHKIUU;

- [IpoBoauTh nccneaoBaHre PYHKIUU U CTPOUTH €€ Tpaduk;

- [IpuMeHATh  aNropuT™M  HAXOXKIEHUS  HAWOOJIbIIEro U
HAMMEHBIIETO 3HaYeHUI (QYHKIIMU Ha oTpe3ke [a;b] u Ha uHTEpBare.
BeinyckHuk Ha 0230BOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:

- llonumame  nowsmue  nNpou38OOHOU  GLICUUUX  NOPAOKOB
(6mopoco, mpemvezo u m. 0.).

HNurerpan (10 yacos)

BeinyckHuK Ha 0230BOM YPOBHE HAYYMTCS:

- @opMynupoBaTh  ONPENCIICHHE NEepBOOOPa3HOW, OCHOBHOE
CBOMCTBO MEPBOOOPA3HOI;

- [IpoBepsTh, sBngerca nu AaHHas (QyHkuus FnepBooOpaszHoii
I ApYyToi 3anaHHoi GyHKIMK fHa TaHHOM TIPOMEKYTKE;

- [IpumensTh TabIUILy nepBOOOPa3HbIX, IpaBUiIa
VUHTEIPUPOBAHUS;



- Haxoauts nepBOOOpa3HbIC byHKIIAN B Clyvasx,
HEIMOCPEICTBEHHO CBOJSIINUXCS K MPUMEHEHHUIO TaOIUIBI IEPBOOOPA3HBIX U
MIPaBUJI MHTETPUPOBAHNS;

- [Tonumats, Kakyw (GUTYpy Ha3bIBAlOT  KPUBOJWHEHHOU
Tpaneuueu;

- [IpumMeHATs (GopMyiTy BBIYUCICHUS TUIOMAAN KPUBOJIHMHEHHON
Tpaneiuu, ornpezelieHue narerpana, popmyniny Hetotona-JleliOnuna;

- Haxomuts nmomaas KpUBOJIMHEWHON TPANELINY;

- [IpumeHsATH MpOCTENIINE IpaBUIIa WHTETPUPOBAHUS
(MHTErpUpOBAHUE CYMMBbI, HHTEIPUPOBAHUE MPOU3BEACHUS MOCTOSIHHON Ha
(GYHKIUIO, HHTETPUPOBAHHUE CTENICHH ), TAOIHUIy IEPBOOOPA3HBIX;
BorinyckHuk Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCSH:

- Ilpumensmo  nousmue nepeoobpazHou U  unmMezpaIaANPU
pewieHuu 3a0ay no gusuxe, Xumuu, 6UOI02UU, 2EOMEMPULL.

KomoOunaropuka (10 gacos)
BrinyckHMK HA 0230BOM YPOBHE HAYUMTCH:

- [IpuMeHATh OCHOBHBIE 3aKOHBI KOMOWHATOPUKH: IPABUIIO
CYMMBI, IPABUJIO MPOU3BECHNUS;

- [Tonb30oBaThcst OCHOBHBIMH  (hOpPMYyJIaMH  KOMOMHATOPUKHU:
pasMelieHuss C  TOBTOPEHUSAMHM, pa3MelleHuss ©0e3  MOBTOPEHHUI,
NepecTaHoOBKU 0€3 MOBTOPEHMI, coueTaHusl 0€3 MOBTOPEHUH, NTEPECTAHOBKU
C IOBTOPEHUSIMU.COUETAHUS C TTIOBTOPECHUSIMH.

BoinyckHuk HA 6230BOM YPOBHE NMOJIYYUT BO3MOKHOCTh HAYYUThCSH:
npuMeHsims meopemsl, Heobxoo0umvle OJisl peuleHUs NPAKMUYecKuUx 3a0au.

JaemMeHThI Teopuu BeposiTHOCTeH (11 yacoB)

BrinyckHMK HA 0230BOM YPOBHE HAYYMTCH:

- AHanu3upoBaTh peasibHbIC YHCIIOBBIE TaHHbIE, HHPOPMAIIUIO
CTaTUCTHUYECKOTO XapaKTepa;

- N3Bnekats wHOpMaIMio, NPEICTaBICHHYI0O B TaOiMIlax, Ha
ayuarpammax, rpadukax;

- Boraucisats BEpOSITHOCTH COOBITHI;

- [Ipumensars dopmyny ymHOxeHus, popmyny bepHymmun npu
pELIEHNN BEPOATHOCTHBIX 33/1a4.
BrinyckHMK Ha 0230BOM YPOBHE NOJIYYUT BO3MOKHOCTH HAYYUThCH:

- Onucvleamv ¢ nomMowblo @OYHKYUl paziuunvie peaibHble
3a8UCUMOCTU MEHCOY 8ETUUUHAMU.

Crarucruka (8 yacos)
BoinyckHMK HA 60230BOM YPOBHEHAYUMTCH:
- OrnepupoBaTh NOHATUSMH CIy4YalHbIC BEIMYUHBI, T€HEpAJIbHAS
COBOKYITHOCTb, BEIOOpPKA, MaTEMaTUYECKOE OKUJIAHNUE;
- Haxonuts Mepy pazbpoca, pazmax u Moay.
BorinyckHuK HA 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUYUTHCSH:
NPUMEHAMb MeopeMbl, Heobxo0umble OJisl peuleHus NPaKmu4eckux 3a0au.

IToBTOpenue (4 yaca).



«MartemaTtuka (reomeTpusi)». ba3oBelii ypoBenn. 11 kiace

Huannap, konyc, map (13 yacoB)
BepinyckHuK Ha 0a30BOM YPOBHE HAYYHTCH:

- BBoaUTh NOHATHE WIMHIPUYECKON MOBEPXHOCTH, HUIMHAPA U
ero 3JeMeHTOB (OOKOBas IOBEPXHOCTb, OCHOBaHUS, OOpa3yloIlue, OCh,
BBICOTA, PAINYC);

- BoeiBoauTh opMysbl ISl BBIUMCIEHMS IUIOIIAACH OOKOBOM U
HOJIHOW MOBEPXHOCTU LUJIMHJPA;

- BBoauTh NOHSTHE KOHMYECKON NOBEPXHOCTH, KOHYCa M €ro
3JIEMEHTOB (OOKOBasi MOBEPXHOCTh, OCHOBAaHME, BEpILIMHA, O0Opa3yrollue,
0Cb, BBICOTA), YCEUEHHOTO KOHYCA;

- BoeiBomuTh opMysbl ISl BBIUMCIEHMS IUIOIIAACH OOKOBOM U
IOJIHOM MMOBEPXHOCTH KOHYCa U YCEYEHHOIO KOHYCa;

- Pemate 3amaum Ha HaAXOXKIEHUE DJIIEMEHTOB LWIMHApA H
KOHYCa;

- BBoauth mnoHsATHE CcQepbl, mapa U UX 3JIEMEHTOB (LEHTD,
paauyc, AMameTp);

- [IpumensaTs popmyiy miomanu chepsl Npy pelIeHUH 3a4a4.
BopinyckHuk Ha 0a30BOM yPOBHE IOJYYHMT BO3MOKHOCTH HAYYHUTHCH:

- Jloxazvieams meopemul 0 KacamenbHOoU NI0CKOCmU K cghepe.

Oo6bembl Tea (15 yacoB)
BoinyckHuk Ha 0a30BOM YPpOBHE HAYYHUTCS:

- BBoauth nousitue oobema tena;

- [IpumensaTy cBoiicTBAa 00BEMOB, TeopeMy 00 oObeme
MPSIMOYTOJILHOTO TapajUieenuIneaa Npy PelieHny 3a/1a4;

- [IpumeHsaTH ciencteue o0 00beMe MPSIMOM  MPU3MBL,
OCHOBAaHHMEM KOTOPOW SIBJISICTCS TPSMOYTOJNBHBIA TPEYTOJBHUK TIPH
pEIICHNH 3a/1a4;

- [TpumMeHATh TeopeMbl 00 00BEMaxX MPSIMON MPU3MBI U ITUITUHAPA
IIPY peIICHUH 3a]1aY;

- [IpumensaTs Teopemy 00 00beMe MUpPaMHIbI U, KAK CIEICTBHE,
dbopmyiy o6beMa ycedeHHOM MUPaMUIbI PY PEIICHUH TUTIOBBIX 3a/1a4;

- Pemrate TumoBwle 3amaud  Ha IpUMEHEHHE (PopMyn 0OBEMOB
KOHYyCa M YCEYEHHOTO KOHYCa;

- [Ipumensatsy dopmyrnsl oObeMa mapa W miIomanu chepsl npu
pEIIeHUH 3a/1a4.

BoinyckHuk Ha 0a30BOM ypPOBHE TMOJYYHMT BO3MOKHOCTh HAYYUTHCS:

- Buvisecmu  gpopmynvt obvema wapa u niowaou cgepvl npu
peuienuu 3a0ad;

- Hcnonvzosams opmynvt 015 evivucienus obvemos uacmell
wWapa — wmaposo2o cezcmenma, waposo2o Clos U Wapo8oco ceKmopd.

BekTopsl B npocTpancTBe (6 4acoB)
BoinyckHuk Ha 0a30BOM YPOBHE HAYYHUTCH:
- BBomuTh MNOHATHE BEKTOpa B MPOCTPAHCTBE M PABEHCTBA
BEKTOPOB U CBSI3aHHBIE C 3TUM MOHATHEM 0003HAUCHUS;



- [lonuMaTe mpaBwiIa TPEYrojJbHUKA W  HapajUIesorpaMmma
CJIOEHUS BEKTOPOB B IPOCTPAHCTBE, 3aKOHBI CII0KEHUS BEKTOPOB;

- [TpumeHsTH 1Ba CIOCO0A MOCTPOEHUS PA3HOCTH JBYX BEKTOPOB;

- [IpuMeHATh MpPaBUIIO CIOKEHHUSI HECKOJIBKHUX BEKTOPOB B
IPOCTPAHCTBE TIPU HAXOXKJIECHUU BEKTOPHBIX CyMM, He mpuberas K
PUCYHKaM;

- [IpuMeHATh NpPaBWIO YMHOXKEHMS BEKTOpa Ha YHCIO U
OCHOBHBIE CBOMCTBA ITOI'0 IECWCTBUS NPU PEIICHNUH 3a1a4;

- JlaBaTh onpeneneHue KOMIUIaHAPHBIX BEKTOPOB;

- [IpuMeHATh TNpU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB U
paBUJIO Mapajvieenuneaa, CI0KeHHE TPEX HEKOMIUIAHAPHBIX BEKTOPOB;

- [lonuMaTe TEOpEMy O pa3IOXKEHUUM BEKTOpa IO TPEM
HEKOMILJIAHAPHBIM BEKTOPAM.

BbinycKkHMK Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYMTHCH:

- Cogepuiencmeosams  HABLIKU  GLINOAHEHUS OEUCmeUll Hao

BEKMOPAMU.

Metoa koopauHaT B npocTrpancrie. JIBm:kenns (11 yacos)

BoinyckHMK Ha 0230BOM YPOBHE HAYYHTCH:

- BBoauTe mnoHATHME NOPSIMOYTrOJIBHOM CHCTEMBI KOOpPAMHAT B
MIPOCTPAHCTBE;

- CtpouTh TOUKY MO 3aJlaHHBIM €€ KOOpJMHATaM U HaXOIUTh
KOOPAMHATHI TOUKH, U300paXKEHHOM B 3aIaHHON CUCTEME KOOP/IMHAT;

- BeimonuaTe  AedcTBUS  HAJ  BEKTOpaMHU € 3aJaHHBIMU
KOOpJAMHATaAMU;

- [TpumensTs Ghopmylibl KOOpAUHAT CEPEMHBI OTpPE3Ka, JJIUHBI
BEKTOpA Yepe3 €ro KOOPAUHATHI U PACCTOSIHUSL MEXKTY IBYMSI TOUKAMU;

- BBoauTh mMOHSATHE yrojl MEXAy BEKTOpaMH W CKaJsSIPHOTO
MIPOU3BEACHUSI BEKTOPOB;

- [Ipumenars  ¢opMmyny  CKaJIpHOTO  TMPOU3BENCHHUS B
KOOpAMHATaX U CBOMCTBA CKAJIIPHOTO MMPOU3BEACHNUS;

- Bpruncnars ckalsipHOE NPOU3BEICHUE BEKTOPOB M HAXOIUTh
YTOJI MEXKy BEKTOPAMH 10 UX KOOPAUHATAM;
BoinyckHuK Ha 0230BOM yPOBHE MOJYYHMT BO3MOKHOCTb HAYYMTHCSH:

- Hcnonvzosams  ckanapHoe npouszgeoenue 8eKmMopos npu
peuieHuly 3a0ay HA BbIYUCICHUE Vel08 MeNCOY 08YMS NPAMbIMU, A MAKHCE
MeHCOY NPAMOU U NAOCKOCHBIO.

IToBTOpEeHue (6 yacos).

3. Conep:kanue y4eOHOT0 nmpeaMeTa

Conepskanue Kypca «Ajredpa v HayaJla MATEMATHYECKOr0 aHaan3a» B 11
Kkjaacce (85 uv)
1.Tpuronomerpuveckue pynkuuu (14 1)

OOnactb ompeneneHuss MU  MHOXKECTBO 3HAYEHUM TPUTOHOMETPUYECKHUX
bynkuuid. YETHOCTh, HEYETHOCTb, MNEPUOJUYHOCTH TPUTOHOMETPUUECKUX
dbyukiuit. CroiicTBa u rpaduku GyHKIIUH y = COS X, Y = Sin X, y = tg X.



Ocnognvie yenu: (HOpMHUPOBAHHME MPEACTABICHUNH 00 OOJACTH OMpeAeieHUs U
MHO’KECTBE 3HAUEHUN TPUTOHOMETPHUYECKHX (PYHKIMHA, O HEYETHOW M YETHOM
(GYHKIUAX, O NEPUOANYECKON (QYHKUMH, O nepuoae (yHKUUU, O HaUMEHbLIEM
HOJIOKUTEIBHOM — NEepuoAe; (OpMUPOBAHME YMEHUH  HAXOAUTh  00JIACTh
OIIpPENENICHUS] 1 MHOXECTBO 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIMM CIIOKHOTO
apryMeHTa, IpPEJCTaBICHHOIO B BUJAE JApOOM U KOpHS; OBJAJCHUE YMEHHUEM
CBOOO/IHO CTPOUTH TpaUMKU TPUTOHOMETPUUECKUX (YHKUMH M OMNMCHIBATh HUX
CBOWCTBA.

2.11pou3BoaHas u €€ reomeTpudeckuid cMbica (16 4)

[IpousBonnas. [IpounsBonnas CTEIICHHOU (GyHKUIUN. [IpaBuna
muddepennpoBanusi. [Ipon3BoAHBIE HEKOTOPHIX 3JIEMEHTApPHBIX  (PYHKIIHA.
['eomeTprdecKnii CMBICII TPOU3BOTHOM.

Ocnoguvie yenu: (HOpMHpOBAHHE TOHATHH O MTHOBEHHOW CKOpPOCTH, O
KacaTelbHOM K TUIOCKOM KpHUBOM, O KacartenbHOW K Trpaduky (yHKIMH, O
IPOU3BOAHON (PYHKIIMH, O PU3HUYECKOM CMBICIIE MPOU3BOIHOM, O TEOMETPUUYECKOM
CMBICJIE TIPOM3BOJHON, O CKOPOCTH M3MEHEHHUs (PYHKIMH, O mpejaene QyHKUUU B
TOYKe, O AUPPEpPEHUUPOBAHUU, O TMPOU3BOAHBIX DBJIEMEHTAPHBIX (HYHKUIUH;
(GbopMUpOBaHHE YMEHHUS HCIIOJIb30BATh AJITOPUTM HAXOXKJIEHUS IPOU3BOIHOM
3JIEMEHTApHBIX (PYHKLIMN IPOCTOrO U CIOKHOTO apryMEHTa; OBJIAJICHUE YMEHUEM
HaxXOAWTh NPOU3BOAHYIO JIOOOH KOMOMHAIIMM  3JIEMEHTapHbIX  (YHKIUI;
OBJIaJICHHE HaBbIKAMH COCTABJICHUS YPaBHEHMsI KacaTelbHOM K rpapuky QpyHKIUH
IpU  JONOJHUTENBHBIX YCIOBUSAX, HAXOXIEHUS YIJIOBOTO Ko3(duuueHTa
KacaTeJIbHOM, TOUKH KaCaHMUSI.

3.JIpumeHeHue NPOU3BOAHOM K Hcce 0BaHUI0 pyHkumi (12 u)

Bo3pacranue u yObiBaHue (yHKIMil. DkcTpeMymbl (pyHkiuu. Ilpumenenue
MPOU3BOJHON K MOCTpoeHHI0 rpad@ukoB (yHkuuil. Hanbomnbiiee n HaumeHblIee
3HaueHusa QpyHkiuu. Beinykiocts rpaduka. Touku neperuda.

OcHosnvie yenu: GOPMUPOBAHUE MPEICTABICHUN O MPOMEXKYTKAaX BO3pAaCTaHUA U
yObIBaHMS (YHKIIMH, O JIOCTATOYHOM YCJIOBUU BO3pacTaHus (QyHKIUH, O
IPOMEXYTKaX MOHOTOHHOCTM (PYHKIHMH, 00 OKPECTHOCTH TOYKH, O TOYKax
MakCUMyMa ¥ MHUHUMYyMa (QYHKIMH, O TOYKaX SKCTPEMyMa, O KPUTHYECKHUX
TouKax; (OpMHUPOBAHUE YMEHHUS CTPOUTH 3CKU3 rpaduka (yHKIMU, €CIU 3aaH
OTPE30K, 3HAUCHMsI (PYHKIMHM Ha KOHI[AX ATOr0 OTpe3Ka M 3HAK MPOU3BOJHON B
HEKOTOPBIX TOYKaX (DYHKLHHU; OBJIAJEHUE YMEHUEM NPUMEHSATh IMPOU3BOIHYIO K
UCCJENOBAHUIO (PYHKIIMI W TOCTPOCHHUIO TpaUKOB; OBJIAJCHUE HaBbIKAMU
UCCJENOBATh B MPOCTEHIIMX Ciay4yasx (YHKUMM HAa MOHOTOHHOCTb, HAaXOAMTb
HamOoJIblIee U HauMEHblllee 3HaYeHUs (YHKUMMA, TOUYKH Iepernda u MHTEpBAJIbI
BBITYKJIOCTH.

4.Aurerpan (10 u)

[lepBooOpaznas.  IlpaBunma  HaxoxaeHus  mepBooOpasHbix.  Ilmomans
KPUBOJIMHEMHON Tpaleuuu U MHTErpall. BeruucieHue mHTerpanos. Beruncienue
IUIOIIAJEHN C MOMOIIBIO UHTErPAJIOB.

OcHosHble yenu: HOpPMHUPOBAHUE TIPEACTABICHUN O TEpBOOOpa3HOl (YHKIIUHU, O
CEeMEHCTBE TMepBOOOpa3HbIX, O nudPEepeHIMpPOBaHUN W HWHTETPUPOBAHUU, O
Tabnuie  MepBOOOpa3HBIX, O  TMpaBWiIaX  OTHICKAHUS  TEPBOOOPA3HBIX;
dbopMupoBaHUEe YMEHHMA HAXOAuTh s (YyHKIMU TmepBOoOpa3Hyto, rpaduk
KOTOPOH MPOXOJIUT YEPE3 TOUKY, 3aJaHHYI0 KOOPJAWHATAMH; OBJIAJIEHUE YMEHUEM
HaxXOAWTh IUIONIa/b KPUBOJMHEHHOW Tpameuuy, OrpaHMYEHHOM TIpaduxamu



bynkuit y = f(x) u y = g(X), orpaHu4eHHON NPsAMBIMH X = a. X = b, ocbio OX u
rpaduxom y = h(x).

5.0/1eMeHTbl MaTeMAaTH4eCKON CTATHCTHKH, KOMOMHATOPMKHM W TeOpPUH
BeposiTHOCTEMH (29 1)

Tabmuunoe w  rpaduueckoe  HpeACTaBICHHE  JaHHBIX.  YuciaoBble
XapaKTePUCTUKU pAnoB  JaHHbIX.IloouepEénHplii M  OJHOBPEMEHHBI BBIOOP
HECKOJIBKMX  JJIEMEHTOB M3 KOHEYHOro MHoxectBa. Dopmynbsl  4wucia
IEPECTAaHOBOK, COYETaHWM, pa3melleHuil. PemeHne KOMOMHATOPHBIX 3ajad.
®opmyna Ounoma HproTona. CBoiicTBa OMHOMUHAIBHBIX KOI(PPHUIIMEHTOB.
Tpeyronbauk Ilackans. DnemMeHTapHBIE W CIIOXKHBIE COOBITHS. Paccmorpenue
CIly4aeB: BEpPOSITHOCTh CYMMBI  HECOBMECTHBIX  COOBITHIl, BEpOSITHOCTD
POTUBOMOJIOKHOTO cOObITUS. [ToHsSITHE O HE3aBHCUMOCTH COOBITUN. BeposSTHOCTD
Y CTAaTHUCTUYECKAsl YAaCTOTA HACTYIUIEHUs COOBITHS. PelleHne npakTH4ecKux 3a1ay
C IPUMEHEHUE BEPOSITHOCTHBIX METOJ0B. CilydaiiHble BeNIW4YUHBI. LleHTpanbHbIe
TeHACHIUU. Mepel pa3Opoca. PemieHne nNpakTHUECKUX 3a4ad IO TEMeE
«CTaTuCTHKaY.

Ocnoguvie yenu: (OPMUPOBAHUE NPEJICTABICHUA O HAy4YHBIX, JIOIMYECKHUX,
KOMOMHATOPHBIX METOAAX pEIICHHUs MaTeMaTU4YecKuX 3a7ad; (OpMUpOBaHUE
YMEHHMsSI aHAJIM3UPOBATh, HAXOJUTh Pa3IMYHbIE CLIOCOOBI PELICHHS OJJHOW U TOM e
3aJauM, JeNaTh BBIBOJBI, PAa3BUTHE KOMOWHATOPHO-JOTUYECKOTO MBIIICHUS;
(bopMHpOBaHUE MPEACTABICHUS O TEOPUH BEPOSTHOCTH, O IOHITHUSIX: BEPOSATHOCTD,
UCIIBITaHUE, COOBITHE (HEBO3MOXKHOE U JOCTOBEPHOE), BEPOSTHOCTH COOBITUM,
O0ObEIMHEHUE U TIepeceyeHUe COOBITUM, CJIEACTBUE COOBITHS, HE3aBUCUMOCTD
cOOBITHI; POPMUPOBAHUE YMEHUS BBIUUCIATH BEPOSATHOCTh COOBITHI, ONPEAEISTH
HECOBMECTHBIE U TIPOTUBOIOJIOKHBIE COOBITHS; OBJIaICHUE YMEHHEM BBITTOJIHEHHUS
OCHOBHBIX OINEpauuid HaJa COOBITUAMM; OBJIAJCHUE HABBIKAMU PEIICHUS
MPaKTUYECKUX 3a]1a4 C IPUMEHEHHUEM BEPOSITHOCTHBIX METOJIOB.

1. O6o6maiIee MOBTOPeHHEe Kypca ajre6pbl M Hauyaja aHaausa 3a 10- 11

KJjaccnl (4 4)

Uucna wu anrebpanyeckue npeoOpasoBaHus. YpaBHeHus. HepaBeHcTsa.
Cucrtembl ypaBHeHUH U HepaBeHCTB. [IpousBonHas GyHKIUU U €€ IPUMEHEHHE K
pemieHuto 3anady. DOyHkuuu u rpadukd. TeKkcToBble 3ajaud Ha TMPOLEHTHI,
JBUKEHUE, IPOTrPECCHM.

OcHosHvle yenu: 000OIIEHHWE W CUCTEMaTu3alusl Kypca aireOpbl W Hayall
ananu3za 3a 10- 11 xnaccel.

Conep:kanue kypca «I'eomerpus» B 11 kiaacce (51 1)
1. Huannap, konyc u map (13 v)

Tema Bpamenus. [loBopor Bokpyr npsimou. Ilonstue nmnuuapa. Hunusmp.
Konyc. Yceuennsiit konyc. Chepa. YpaBuenue chepsl. B3aumHoe pacnosioxkeHue
cdepsl u wiockoctr. KacarenbHas miockocTs K cepe. [nomans cdepsr.

Ocnoeuvie yenu: JlaThb ydaliuMcs CHCTEMAaTHUYECKHE CBEICHUS 00 OCHOBHBIX
BUJIaX TeN BpamieHus. V3ydenuwe Kpyribix Ten (MHJIMHApa, KOHYyca, Imap)
3aBepIaeT M3y4eHUE CUCTEMbI OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
Ten. [103HaKOMUTh ¢ MOHATHSIMH ONKMCAHHBIX W BIIMCAHHBIX MPU3M M ITHUPAMU/I.
CdhopmupoBaTh MpeACTaBICHUS YUAIIUXCS O KPYTJIBIX TelaX, U3yYuTh CIIydau UX



B3aMMHOTO PACIIOJIOKEHUS, HAYYUTh H300pakaTh BIUCAHHBIE W OIHMCAHHBIE
burypsr.
B nmanHO# TeMe 000011at0TCsl CBEICHUS U3 IJIAHUMETPUU 00 OKPYKHOCTH U KpyTe,
O B3aWMHOM PaCITOJIOXKEHUH MPSMONA U OKPYKHOCTH, O BIUCAHHBIX U ONMUCAHHBIX
OKPYXHOCTSIX. 37I€Ch y4YalIUecsi 3HAKOMSITCS ¢ OCHOBHBIMHM (pUTYpamMu BpaIleHHUs,
BBISICHSIOT MX CBOKMCTBA, ydarcs MX H300pakaTh W peliath 3a7add Ha (QUTYPHI
BpameHus. @opmupoBaHuio 0oJiee TIIYOOKHX MPEICTABICHUN YYalluXCs MOTYT
CIIy’)KUTb 33J]Ja4il Ha KOMOMHAIINA MHOTOTPAHHUKOB U (PUTYp BpaIeHUSI.
2. O6bembI Tea(15 4)

[Tonsitue oO0wvema. OOBEM MPSAMOYTOALHOTO mMmapasutenenumnena. OO0bem

NPSAMOYTOJIBHOW TIPU3MBI, OCHOBAaHHEM KOTOPOW SBIIAECTCS IPSAMOYTOJBHBIN
TPEYTOJIbHHUK.

Ob6beM mpsmoi mpusMbl U IMHApa. llpusma, ee ocHoBaHHe, OOKOBBIC
pedpa. Breicota, 6okoBast moBepxHOcTh. [Ipsimast u HaknoHHas npusma. [lupamuaa,
ee OCHOBaHME , OOKOBBIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTb. TpeyrosbHast
nupamuja. IlpaBunpHas nupamupa. YceueHHas nupamujga. OO0beM HaKIOHHON
IPU3MBI, TMPAMHJIBI U KOHYca. Berancnenne o0beMOB Tell ¢ TOMOIIIBIO0 HHTETpaa.
O0beM HakIOHHOM mpu3Mbl. O0beM mupamuabl. O0beM KoHyca. CeueHue KyoOa,
npu3Mbl, upamMubl. [IpeacraBienne o MpaBUIBHBIX MHOTOTPAHHUKAX (TETpasap,
KyO0, OKTa3JIp, NOJEKadIp U UKOCAdIP).

Hlap u chepa, nx ceuenus. KacarenapHas miockocTs Kk chepe. O0beM mapa u
wiomane cpeppl. OObeM HIAPOBOTO CETMEHTa, LIAPOBOrO KOHYCa, CEKTOpa.
VYpaBHenue chepsl U MIOCKOCTH.

OcHosnvie yenu: 1IpogoIKUTh CUCTEMATHUYECKOE U3YUEHHE MHOTOIPAHHUKOB U
TET BpalleHWs BXOJAE pEIIeHUs 3aJa4 Ha BBIYHCICHHE WX OOBEMOB.
CdhopmupoBaTh MpeACTaBICHUS YYAIIUXCS O TOHATUAX O0bEeMa W TUIOIIAIH
MOBEPXHOCTH, BBIBECTH (POPMYIIBI 0OHEMOB U ILTOMIAACH TTOBEPXHOCTEH OCHOBHBIX
IPOCTPAHCTBEHHBIX (PUTYp, HAYUUTH pEIIaTh 33/7a4d HA HAXOXKIACHHE O00BHEMOB H
MJIOIIAJEH TTOBEPXHOCTEM.

N3yyenue 00beMOB 00O00OIIAET M CUCTEMATU3UPYET MaTepHall IUIAHUMETPUU O
wiomaasax rmiockux ¢uryp. Ilpu BbIBoge ¢GopMya 0OBEMOB HCIOJIB3YETCS
npuHuun Kapambepu. DTO MO3BOJIIET YHMCTO T'€OMETPUUECKHMHU METOoAamu, Oe3
MCIIOJIb30BaHUs MHTETpaia WK NPeAesIbHOTO Nepexo/ia, HAaTH 00beMbl OCHOBHBIX
MIPOCTPAHCTBEHHBIX (PUTYp, BKIIOYAsi 0OBEM IIapa U ero 4acTei.

[TpakTHyueckasi HaPaBICHHOCTh 3TON TEMbI ONMPEAEINIAETCS OOJIBIIUM KOJTNYECTBOM
pa3zHoO00pa3HbIX 3a/1a4 HA BHIYHUCIIEHIE 0ObEMOB U IIOIIACH OBEPXHOCTEH.

3. BexkTopsl B npocTpancTie (6 4).

Bektopsl B mpocTtpaHcTBe. KosummHeapHble W KOMITJIaHApHBIE BEKTOPHI.
[TapayutenbHbI  TIepeHOC. IlapaiuieslbHOE IPOEKTUPOBAHME U €ro  CBOWCTBA.
[TapamnenbHpie OpoekUMH IUIOCKUX Quryp. M300pakeHne NpoCTPaHCTBEHHBIX
¢uryp Ha mockoct. CeueHuss MHOTOTPaHHUKOB. MIcToprdeckue cBeIeHus!.

OcHosHble yenu:chopMHUPOBATH Y YHAIIMXCS TTOHSITHE BEKTOpPa B MPOCTPAHCTBE;
PaccMOTPETh OCHOBHBIE OIEpaIlii Ha/l BEKTOPAMH.

4 Metoa koopauHAT B npocTpancrTie (11 4)



KoopauHatel TOYKM M KOOpPAMHATBHI BEKTOpa. JleKapTOBBI KOOPIHMHATHI B
npoctpaHcTBe. PopMyiia pacCTOSIHUSA MEXAYy ABYyMs Toukamu. lIpsimoyrospHas
cucTeMa KoopauHaT B ImpoctpaHcTBe. Koopaunatsel Bekropa. CBs3p MEXIy
KOOpJIMHATaMH BEKTOPOB M KoopAauHaT Touek. Ilpocrelmme 3amaun B
KOOpJIMHATAX.

Bekropel. Moayne BekTopa. PaBeHCTBO BekTOpOB. CIll0)KEHHE BEKTOPOB U
YMHOKE€HHE BeKTOpa Ha yncio. KoopauHatel BeKTOphl. CKalsipHOE NPOU3BENCHUE
BeKTOpOB. JlyinHa BekTOpa. Yrosq Mexay Bekropamu. CKalgpHOE NpPOU3BEIACHHUE
BEKTOpPOB. BrpluncieHue yriioB MexAy NpsSMbIMH W IUIOCKOCTSMH. YPaBHEHHUE
IUIOCKOCTH ™.

JBrxenus. [lonsTue cumMeTpuu B IpocTpaHCTBe. LleHTpanbHas cHMMETpHS.
3epkanbHass cummerpua.  OceBas cummerpusa. llapamnensHblid  mEpeHoC.
[IpeoOpazoBanus nopobus™. Cummerpus B KyOe, mapajuienenunesne, npusMe u
nupamuze. [I[puMepsl CHMMETpPUN B OKPYIKAIOIIEM MUPE.

Ocnosnvie  yenu: ChopMupoBaTb yMEHUS NPUMEHATH KOOPJAWHATHBIN U
BEKTOPHBIM METOABI K PEIICHUIO 33Ja4 Ha HAXOXKJICHUE JJIMH OTPE3KOB M YIJIOB
MEXIy NMPSIMBIMU U BEKTOpPaMH B MpocTpaHcTBe. OOOOMMUTS U CUCTEMATU3UPOBATH
IIPEJICTABIICHUS] yYalUXCsl O JEKAPTOBBIX KOOPAMHATAX U BEKTOPAX, IO3HAKOMUTH
C MOJISIPHBIMU U ¢(hEePUUECKUMU KOOPJUHATAMHU.

M3y4yeHnue KoopAUHAT U BEKTOPOB B IIPOCTPAHCTBE, C OJHOM CTOPOHBI, BO MHOTOM
IIOBTOPSET U3YYEHUE COOTBETCTBYIOLIUX TEM IUIAHUMETPHH, a C APYTOi CTOPOHBI,
JaeT anredpanyecKuil MEeTo/| peIeHHsI CTEPEOMETPUUECKUX 3a/1a4.

5. AtoroBoe nosropenue kypca reomerpun 10-11kmaccoB (6 4). AKCHOMBI
crepeomeTpun. [lapamnenbHOCTh NPSAMBIX, TAPATUIEIBHOCTD MPSAMOU U TIOCKOCTH.
CkpemmBaronecs npsamele. [TapamnensHocTs miockocten. [leprnenauKynsipHOCTS
IPSAMOM U IJIOCKOCTU. TeopeMa O Tpex NMEPIEHANKYIsIpax. YTOJI MEKIY NPAMONA U
IUIOCKOCTBIO.  JIByxrpanHblii  yron.  IlepnmeHIUMKYyJIApHOCTh  IIOCKOCTEM.
MHOrorpaHHuKM:  mapajulelenunen, NOpu3Ma, NUpaMuaa, IUIOMAAM  HX
noBepxHOCTEN. BekTopel B mpocTpancTBe. JlencTBus Haa Bekropamu. CKalsipHOE
MIPOU3BEACHUE BEKTOPOB. L{MnmHap, KOHYC M map, IUIOMAAM X IMOBEPXHOCTEM.
O6nembl Tenn. KomOuHamus ¢ onucaHHbIMU chepamu.

TemaTnveckoe IIIAHUPOBAHUE

IIpeameTst KonunuectBo yacos
IIpumepnas nporpamma PaGouast mporpamma 1o
KJ1accam
11 xmacc 11 xnace
Anrebpa u Hadaja MaTeMaTHYECKOTO aHAIIN3a 85 85

(6a30BbIil ypOBEHB)

I'eomerpus (0a30BbIil ypOBEHB) 51 51

Uroro 136 136




KosunuecTBO Yacon

Ne Conep:xaHue yuedOHOro MaTepuaJia paboyeii nporpaMmsl
TeMBbI (0a30BBIii YPOBEHB)
2,5 uaca 6 nedenio
11 kaace
1 Tpuronomerpuueckue GyHKIUH 14
2 IIpousBoaHas 1 €€ TeOMETPHUECKUI CMBICIT 16
3 [IpuMeHeHHE MPOM3BOIHON K HMCCIICIOBAHHUIO 12
GbyHKIMIA
4 Wnrterpan 10
5 Komb6unaropuka 10
6 DJIEMEHTHI TEOPHH BEPOSTHOCTEH 11
7 CrarucTuka 8
8 HtoroBoe moBTOpeHHE Kypca aiureOpbl H 4
HayaJl aHaJIHM3a
Hroro 85
KoaunuyecTBO 4acos
Ne Conep:xanue yue0HOro MaTepuaJia padoyeii nporpaMmbl
TeMBbI (0a30BbIii YPOBEHB)
1,5 uaca 6 neoenro
11 kaace
1 [{umuHIp, KOCHHYC | HIap 13
2 O0BeMsl Ten 15
3 BexkTopsl B mpocTpaHCTBE 6
4 Meroa KOOpIMHAT B IPOCTPAHCTBE 11
5 HTororoe nNoBTOpEeHUE Kypca reOMETPUH 6
HToro 51
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