DJIEKTUBHBIN Kypc
10 MaremaTuke (0230BbIil YPOBEHb)
«I[IpakTHKYM 110 MaTeMATHKe»
10-11 kace

1. Ilnanupyemblie pe3yabrarhbl:

B pesynemame ycneuwino2o usyuenus Kypca ydawyuecs OONJHCHbl 3HAMb. ANTOPUTMbI PELIEHUS
YpaBHEHU, HEPAaBEHCTB , COAEPKAIMX IMEPEMEHHYIO IO/l 3HAKOM MOJYJsSl; CHOCOOBI peleHUs
CUCTEM YPaBHEHUI, HEPABEHCTB PA3JIMYHOIO YPOBHS CIIO)KHOCTH; IMPUEMBI PAllMOHAIBHOIO CUETA;
OCHOBHBIE METOJbl JU(PPEepeHIUPOBaHUS CIOXKHBIX (PYHKUUH; NMPUMEHEHHE MPOU3BOAHON IpHU
pELICHUH 3a]a4 IPUKIIAJHOIO XapaKTepa,

Yuawueca oonocnvl ymems: pemarb ypaBHEHHs BBICIIMX CTEIEHEH, TPUTOHOMETPHUYECKHUE,
MOKa3aTeNIbHbIe, JIorapu(MUdIecKue , coaepKalue NepeMEeHHYI0 0/l 3HAKOM MOJYJS, IPUMEHSTh
HECTAH/IAPTHBIE METO/BI IPHU PELICHUM YPAaBHEHWM M HEPAaBEHCTB, MX CHCTEM; pellarh 3aJadu C
napaMeTpoM; NpUMEHTh AudepeHIrpoBaHNE IPU PELICHUH 33124 IPUKIIAJHOTO XapaKTepa.

2. Conep:xanue Kypca:

10-i1 kiaace
1. Pemienue ypaBHeHHii, HePABEHCTB U UX cucTeM (7 4acoB)
Pemenue ypaBHeHMI 1 HEPaBEHCTB BTOPOU CTENEHU M BbIIIE. Perienne nppannoHanbHbIX
ypaBHeHUI. CHMMETpHUUYECKHE U BO3BPATHBIE YPABHEHMUSI.
2. [IpeoOpa3oBanue ajaredpanyeckux BbIpa:keHui (5 yacos)
[TpeoOpa3oBanue BbIpaXeHUH, cofepKalux paaukansl. [IpeodpasoBanue BeIpaxxeHU ,
COJIepKAIINX CTETIEHU C PallMOHAJIbHBIM ITOKA3aTEJIEM.
3. Jlorapupmudeckas u nokasareabHas GyHkunu (8 yacos)
[ToxazatenbHas GyHKIMS. YCIOBUS CYLIECTBOBAHUS PEIICHUI TTOKAa3aTeIbHbIX YPaBHEHHI.
Jlorapudmuyeckast pyHKIMA. YCIOBUS CYIIECTBOBAHUS PEIICHUH Torapu(pMUUECKUX YpaBHEHU.
Perienne noka3aTenbHbBIX YpaBHEHUI 1 HepaBeHCTB. Pemienue norapudmMuueckux ypaBHEeHUN U
HEPABEHCTB.
4. Tpuronomerpuuyeckue GyHKuuu ( 7 4acoB)
Beruucnenye 3HaueHUI TPUTOHOMETPUYECKUX BeIpaskeHHH. [IpeoOpa3oBaHmst YMCIOBBIX
TPUTOHOMETPUYECKUX BhIpakeHUH. [IpeoOpa3zoBanusi OyKBEHHBIX TPUTOHOMETPHUUYECKHUX
BeIpakeHUH. [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAKEHUN (OCHOBHBIE
TPUTOHOMETPUUYECKUE TOXKAECTBA, (OPMYIIbI ABOWHOTO apryMEeHTa, CyMMbI U Pa3HOCTH)
5. Pemienne TpPMroHOMeTPHYECKUX YPABHEHHUH, HEPaBEHCTB U UX cucTeM (6 4acoB)
Perienue TpUroHOMeTpUYECKUX YpaBHEHMI, HEPABEHCTB U UX CUCTEM, COJIEPKALINX IEPEMEHHYIO
1oJ] 3HakoM Moxyisa. CBeleHUE pelIeHNs HPPAaLMOHAIIBHOTO YPABHEHUS K PEIICHUIO
TPUTOHOMETPUYECKOTO YPaBHEHUSI.
PemieHnie TpUrOHOMETPUYECKUX YPAaBHEHUH U UX CUCTEM, C IPUMEHEHHEM KOMOMHUPOBAHHbIX U
HECTaHJApTHBIX METOJIOB.
6. Utorosoe 3ansitue (2 yaca)

11-i kiace
1. PemieHne TPUTrOHOMETPHYECKHX YPABHEHMI, HEPABEHCTB H MX cHCTeM (6 4YacoB)
Penienne TpUroHOMeTpUYECKUX YpaBHEHUI, HEPABEHCTB U UX CUCTEM, COJIEPKALINX EPEMEHHYIO
10J] 3HAKOM MOAYJIS.
Pemienue 6omee CI0KHBIX TPUTOHOMETPUUECKUX YPAaBHEHUI U X CUCTEM, C IPUMEHEHHEM
KOMOMHUPOBaHHBIX U HECTAHIAPTHBIX METO/IOB.
2. ITpousBoaHasi pyHKuMH (8 YacoB)
®usnyeckuil ¥ reOMETPUUECKHI CMBICI TPOU3BOAHON. BrlunciieHne npon3BOIHbIX CI0KHBIX
¢byukumii. Penienne 3agad Ha HaXOXK/IeHHUE HAMOOJBIIIETO0 U HAUMEHBILIETO 3HAUeHUsT (YHKIIUHA.
Pemenue 3a1au npakTUueCKOM HaPaBIEHHOCTH C IPUMEHEHUEM TIPOU3BOIHOM.
[TprMmeHeHre TPOM3BOAHOM MpHU pellIeHNH NMPUKIAAHbIX 3a/1a4. Mcnonbp3oBaHe MOHOTOHHOCTH



(byHKIUH.
3. Pemienne reomerpudeckux 3aaad (12 yacos)

Tpeyroabuauk. [TapannenorpamMmm, NpsMOyTOIbHUK, poMO, kBapat. Tpaneuus. OKpy>KHOCTb U KPYT.
OKpyXHOCTb, BIIUCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO TPEYToJIbHHUKA.
MHuoroyronsHuk. CyMMa YITIOB BBIITYKJIOIO MHOTOYTrOJIbHUKA. [[paBMIIbHBIE MHOTOYTOJIBHUKH.
BrnincanHas okpy>KHOCTb M ONTUCAaHHAs! OKPY>KHOCTH NMPaBUIILHOIO MHOTOyTrosibHUKa. KoopauHarHas
IUIOCKOCTh. BekTOpBI. BpIuncienne UIMH U II0Imanei.

3anauu, cBsi3aHHBIE € yIIIaMUd. MHOTOKOH(UTYpallMOHHBIE UTAHUMETPUUECKHUE 3a0a4H.

[Tpusma, ee ocHOBaHUs1, OOKOBBIE peOpa, BHICOTA, OOKOBAsI TOBEPXHOCTD; MpsIMasi IPU3Ma;
npaBwibHas npusma. [lapamnenenunen; kyo; cuMMeTpus B KyOe, B mapayuienenunese. [lupamuza,
ee OCHOBaHHe, O0OKOBbIE pedpa, BbICOTa, OOKOBAs MIOBEPXHOCTH; TPEYToIbHAs MUPAMU/IA;
npaBwibHas nupamuaa. Cedenus Ky0a, mpusMbl, mupamuabl. [IpeacraBneHue o mpaBUIbBHBIX
MHOTOTPaHHUKaX (TeTpasip, Ky, OKTayIp, J0ACKadAp U UKOCAID).

Benuunna yria, rpajgycHasi Mepa yrjia, COOTBETCTBUE MEXy BETUUMHON yIvia U JUIMHOM TyTH
OKpPY>KHOCTH. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE; YTOJ MEXY NPSAMOU U IIIOCKOCTBIO, YIOJI
MEXy MIIOCKOCTAMU. PaccTosiHuE OT TOYKU JI0 MPSIMOM, OT TOUKH JI0 TNIOCKOCTHU; PACCTOSIHUE
MEXly MapajuIeIbHbBIMU U CKPELIUBAIOLIIMMUCS MPSAMBIMH, PACCTOSIHUE MEXY NapajuleIbHbIMU
iockocTsIMU. [11011aap MoBEpXHOCTH COCTaBHOTO MHOTOTpaHHHKA.

4. Pemienue 3ajad 1o TeOpuu BepoOATHOCTH (6 4acoB)

Knaccuueckoe omnpenenenue BepoaTHOCTH. CirydaliHble cOOBITHS. BepoSTHOCTH M 4YacTOTHI.
BepositTHOCTh cOOBITHS. ManoBeposiTHbIe COOBITHSA. MoOHeTa M UrpajbHas KOCTh B TEOPHH
BEpPOSITHOCTEH. TeopeMbl 0 BepoSITHOCTSIX coObIThH . HecoBMecTHbIe coObITHsA. CrokeHue u
YMHO)KEHHUE BEPOSTHOCTEH.

5. UToroBoe 3ansitue (3 yaca)

3. Temaruyeckoe IJIAHMPOBAHME:

HaumeHoBaHue pa3aesioB M TeM Kosmuecrso
4acoB
10 xknacc
1. Pemmenne ypaBHeHUil, HEPABEHCTB U UX CHCTEM.
1.1. Pemmienne ypaBHEHMI BBICIIMX CTETICHEH. 3
1.2. PenieHne HEpaBEHCTB U UX CHCTEM. 2
1.3. Pemienue uppanmoHaibHbIX YPaBHEHUI 2
Hroro mo paszneny 7
2. IIpeoOpa3oBanue ajredpandeckux BbIPpasKeHUH
2.1. [IpeoOpa3zoBaHue BBIpAXKEHUM, COIEPKAIINX PaJUKAIbI 2
2.2. IlpeoOpa3oBaHME BBIPAKEHUI, COAEPIKALINX CTENEHH C PALlMOHAIBHBIM I0Ka3aTeIeM 3
Hroro no pasaey 5
3. Jlorapupmudeckas ¥ noka3areJbHast QyHKIHUHA
3.1. [IpeoOpa3oBaHue MOKa3aTENbHBIX BBIPAKESHUN 2
3.2. Pemienune nokas3aTenbHbIX YPABHEHUI U HEPABEHCTB. 2
3.3. IIpeoOpazoBanue gorapupMUIECKIX BBIPAKCHHUI 2




3.2. Pemienue gorapupMuUUeCcKux ypaBHEHUI U HEPABEHCTB. 2
Hroro mo paszneny 8
4. Tpuronomerpudeckue GyHKIMHU
4.1. TlpeoOpa3oBaHHE TPUTOHOMETPUIECKHUX BBIPAKCHUHN (OCHOBHBIC 2
TPUTOHOMETPUYECKHE TOXKIECTBA)
4.2. TlpeoOpa3zoBaHrEe TPUTOHOMETPUUYECKUX BBIpAKECHHUH (POPMYJIIbI TBOWHOTO 3
apryMeHTa)
4.3. IlpeoOpa3oBaHHE TPUTOHOMETPUUECKHUX BBIPAXKECHUN ((POPMYIIBI CYMMBI M Pa3HOCTH) 2
Hroro no pasaey 7
S. Pemienue TpMroHOMEeTPHYECKUX YPABHEHNH, HEPABEHCTB U UX CHCTEM
5.1. Pemienrie TpUrOHOMETPUUECKUX YPABHEHUI 3
5.2. PemieHre TpUrOHOMETPUYECKHUX YPABHEHUI U UX CHCTEM, C IPUMEHEHUEM 3
KOMOMHUPOBAaHHBIX U HECTAHJAPTHBIX METOI0B
Hroro no pazgeny 6
6. UTorosslii 3auer 2
BCETO: 35
11 knace
1. PemreHue TpMroHoMeTpHYeCKUX YPAaBHEHMIl, HEPAaBEHCTB U UX CHCTEM
1.1. PerieHre TPUrOHOMETPUYECKHUX YPABHEHUI, HEPABEHCTB U UX CHCTEM (COAepKALIUX 3
MOJYJIb).
1.2. Pemmienue Gosee CIOKHBIX TPUTOHOMETPUYECKUX YPABHEHUHN M UX CUCTEM, C 3
IIPUMEHEHHEM KOMOMHUPOBAHHBIX M HECTaHIapPTHBIX METO/I0B
HToro mo paszneny 6
2. lIpousBogHast GyHKIUH
2.1. ®uznyecKkuil CMBICII TPOU3BOIHON 2
2.2. 'eomeTpu4eCcKuil CMBICI IPOU3BOJHON 3
2.3. YpaBHeHUE KacaTeabHOU K rpaduky 2
2.4. [IpumeHeHne TPOU3BOIHOMN K HCCIEOBAHUIO (DYHKITUH 3
Hroro no pasneny 8
3. Pemienne reoMeTpu4ecKHX 32124
3.1. Penienue rmiaHUMETPUUECKUX 3a7a4 4
3.2. Pemienue 3a7a4 o CTEPEOMETPUU 4
3.3 Pemienue 3a1ay npakTUUECKOTO COJIEPKAHUS 4
HToro mo paszueny 12




4. Pemuenne 3a3a4 10 TEOPHH BEPOSITHOCTH

4.1 Knaccuueckoe onpeneneHue BEpoITHOCTH 3

4.2. TeopeMbl 0 BEpOSITHOCTIX COOBITHI 3
Hroro no pazgeny 6

5. 3auer. 3

BCETO: 35

Huroro 70

YuebHoe nocodue:

e EI'D. Maremaruka. 25 unyumux BapuaHtoB oT «lIpocBemienus» : yueb. mocoOue ais
o0mreo0pas3oBar. opranuzanuii : mpogui. yposens / A. A Ilpokodses. — M.: IIpocsemenue, 2019.

® Maremaruka. ba3oBbiii ypoenb. Enunbiii [ocynapcTBenHblii Dk3ameH. [0ToBUMCS K UTOrOBOM
arrecrauuu: (yueoHnoe nmocodue) / A.B. Cemenos, 1.B. Amenko, NU.P. Beicoukuii, A.C. Tpenanus,
E.A. Kykca; mox pen. U.B. Smenko; MockoBckuii LleHTp HempephIBHOTO MaTeMaTHY€CKOTO
oOpasoBanus. — Mocksa: UznarensctBo « UnTemnexr-Lientpy, 2019.



