HazBanme |PaGouas nporpamma yuebHoro npeamera «Maremarrka». ba3oBblii ypoBeHb Ha YPOBEHb
IIPOrPaMMBI | cpeiHero ol1ero 0opazoBaHus
Kiace 10-11 xnacc
YVyeOHUuK 1) Vuebuwmk mox pemakiueit A.I'. Mopakouya «Aredpa v Hadalla MaTEMaTHIECKOTO
ananmuza. 10-11 xmacc. B 2 u.: Y.1. YueOuuk», 3anaunuka moa peaakuuei A.l.
MopakoBuua u ap. «Anredpa 1 Hayana Matematuaeckoro anainmsa. 10-11 xmacc. B 2 4.
Y.2. 3agauHuK;
2) VYuebnuuk mox pemakuueii JI.C. Aranacsaa u3n-so «IIpocsemenue», 2019 rog.
KomwmaectBo | 10 k1. — 136 4. (4 4. B Henemo)
JacoB 11 k1. — 136 4. (4 4. B HEzIEMO)
Wroro: 272 yaca
1581071
10 k1. — 170 4. (5 4. B HEAEIMIO)
11 k1. — 170 4. (5 4. B HEIEIIO)
Hroro: 340 yacos
Llenp kypca | ® craHOBIEHHE U Pa3BUTHE JINYHOCTH O0YUAIOIIETrOCs B €€ CaMOOBITHOCTH U YHUKaJIbHOCTH,
0CO3HaHHE COOCTBEHHOW MHIAMBU/IYaTbHOCTH, MOSIBJICHUE )KU3HEHHBIX IUIAHOB, TOTOBHOCTD
K CaMOOTIPEICTICHUIO;
e  OBJAJCHHE MAaTEMATHYCCKUMH 3HAHUSAMU M YMEHUSIMH, HEOOXOAMMBIMHE IS TIPOIOIDKSHUS
O6y‘-ICHI/ISI B MHBIX 06HI€O6paBOBaTCJ'H)HI>IX YUPCKACHUAX, U3YUCHUA CMCKHBIX JUCHUIIIINH,
NPUMEHEHUS B TIOBCEHEBHOM KHU3HH;
e coznganue (pyHAAMEHTa JJIsl MAaTEeMaTHYECKOTo pa3BUTHS, (HOPMUPOBAHUS MEXaHU3MOB
MBIIIUICHHS, XapaKTEePHBIX TSI MATEMAaTHIECKOH IS TETbHOCTH.
Crpykrypa 10 knacc
Kypca AJiredpa ¥ Ha4YaIa MATEMATHYECKOI0 AHAJIN3a

[ToBTOpenue. PemeHue 3agad ¢ HCMHOJB30BAHMEM CBOWCTB YHMCEI M CHUCTEM
CYMCIICHHUS], IETMMOCTH, I0JIEM U 4acTeH, IPOLICHTOB, MOAYJ el yucell. Pelienne 3aaad ¢
WCITOJIb30BAaHNUEM I'PATYCHOM MEPHI yIuIa.

Pemienue 3a1a4 Ha JABM)KEHHE U COBMECTHYIO pabOTy C MOMOIUIbIO JIMHEHHBIX U
KBaJPAaTHBIX YpPaBHEHUMHM W HX CHCTeM. PenieHue 3amad ¢ MOMOIIBIO YHCIIOBBIX
HEPaBEHCTB U CUCTEM HEPABEHCTB C OJJHON MEPEMEHHOM, ¢ MPUMEHEHHEM N300pakeHUs
YHUCJIOBBIX IPOMEKYTKOB.

Pemenne 3amad ¢ MCHOJB30BAHMEM YHCIOBBIX (GYHKUMH M HMX TpaduKOB.
Hcnonp30BaHne CBOMCTB U IpaMKOB JTUHEHHBIX U KBaJPAaTUYHBIX (QYHKIUH, 0OpaTHON

MPOMOPLUUOHAILHOCTY U (QYHKIHH Y = \/; . I'paduueckoe pemieHue ypaBHEHUU H
HEPaBEHCTB.

Tpuronomerpudeckasi OKpYXHOCTb, paouannas mepa yena. CUHYC, KOCHUHYC,
TaHTEHC, KOMAaH2eHC TIPOU3BOJILHOTO yriia. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO
U CJICJICTBUS U3 HETO. 3HAYCHUS TPUTOHOMETpHUeCKuX (yHKI s yrios 0°, 30°, 45°,

s T
60°, 90°, 180°, 270°. (0, —, —,—, — pamn). Popmyvl CLOHCEHUS MPULOHOMEMPULECKUX
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@yHryuil, popmynsl npugedeHus, Gopmynvl 08OUHO20 APeyMeHmd. .

Hynu ¢yHkmm, npoMexyTKu 3HaAKOOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosbiee
U HauMeHbllee 3HaueHue Gpynkuun. [lepuonnueckue pyHkuun. YeTHOCTh U HEUETHOCTD
byukuuii. Cnoowcnsie ynkyuu.

Tpuronomerpudeckue GyHkimu Y =C0SX, Y =SINX, Yy =1t9X. @yuxyus y = ctgx .
CBoiicTBa U rpaUKH TPUTOHOMETPUUYECKUX (YHKLIUH.




APKKOCHHYC, apKCHHYC, apKTaHT€HC Yucia. Apkkomaneenc uucna. Ilpocreiimme
TPUTOHOMETPHUUYECKUE ypaBHEHUs. PellleHrne TpUroHoMeTpu4ecKux ypaBHEHUH.

Obpammuvie mpueconomempuyeckue QyHKyuu, ux ceoucmea u epagpuxu. Pewenue
npocmenuux mpueoHOMempu4ecKkux HepaseHcms.

Memoo unmepsanos 05 peuieHus HepaseHcma.

Ilpeobpazosanus epaguxoe Gyukyuii: cosue 6001b KOOPOUHAMHBIX OcCell,
pacmscenue U - cocamue, OMpaxfCceHue OMHOCUMENbHO KOOPOUHAMHBIX — OCell.
I'paghuueckue memoowvl pewenuss ypasueHuil u HepageHcms. Bzaumno obpamHvle
@yuxyuu. I'paguru e3aummno obpamuuvix Qyuryuil.

[IpousBonnass ¢yukuuun B TOouke. KacatenbHas Kk rpaduky (QyHKIMH.
['eomerpuuecknii 1 (GU3NIECKUN CMBICI TMPOU3BOIHON. [Ipon3BOgHBIE 37€MEHTapHBIX
byakuuid. Ilpasuna oughghepenyuposanusi.

Bmopas npouzeoonas, ee ceomempuieckuti u puzuyecKutl CMuici.

[TonsitTne o HenpepbIBHBIX (QYHKIMSIX. Touku sKcTpemyma (MakcCUMyMa U
MUHEUMYyMa). VcciemoBaHnwe dieMEHTApHBIX (DYHKIMI HAa TOYKH OKCTPEMyMa,
HauOoJblllee W HAaUMEHbIIEe 3HAYCHHE C TIOMOIIbI0 MPOU3BOJAHOWU. [locmpoenue
epaghuxos pyuxyuii ¢ NOMowbio NPou3eooHsIX. llpumenenue npouzeo0Hol npu peueHuu
3a0au.

I'eomeTpus

[ToBropenue. Pemenune 3amad ¢ mpuMEHEHHEM CBOWCTB (UTYp Ha IUIOCKOCTH.
3anayy Ha J0Ka3aTeJIbCTBO M MOCTPOEHUE KOHTpIpHUMepoB. Mcnonp30BaHue B 3aja4ax
IIPOCTEUIINX JIOTMYECKUX IIpaBuil. PemieHuwe 3agad ¢ MCIOJIB30BAaHUEM TEOPEM O
TPEYroJbHUKaX, COOTHOLIECHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX
C 4YeThIpexyrojbHUKaMu. PemnieHue 3asay ¢ HCHOIb30BaHUEM (PAKTOB, CBSI3aHHBIX C
OKpYXHOCTsAMU. Pemenue 3agad Ha U3MEpPEHMs] Ha IUIOCKOCTH, BBIUMCICHHME JIJIUH U
wionanen. Pewenue 3a0au ¢ nomowpbio 6eKmMopos u KOOpOuHam.

Harnsinnas crepeomerpus. durypsl u ux u3zoOpaxkeHus (KyO, mupamujia,
npusma). OcHosHbie nowsmusi cmepeomempuu u ux ceoticmea. CedeHus Kyda H
TeTpaspa.

Touka, mpsiMas M MJIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU H
CIIEICTBUS U3 HUX. B3aMMHOE pacrosiokeHue NpsAMBIX U MJIOCKOCTEN B IMIPOCTPAHCTBE.
[TapamienbHOCTh NPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. M300paskeHne mpocTenmx
IPOCTPaHCTBEHHBIX (PUTYp HA MIOCKOCTH.

Paccrosinust Mexay ¢purypamu B mpOCTPaHCTBE.

VYriel B npoctpadcTBe. [lepneHnKyIsIpHOCTD NPSAMBIX U TNIOCKOCTEH.

[Ipoekuust ¢purypsl Ha MIOCKOCTb. [IpU3HAKN NEPIEHIUKYISIPHOCTH MPSAMBIX U
IUIOCKOCTEN B MPOCTpaHCTBE. Teopema 0 Tpex NePIEeHIUKYIApax.

MHOrOorpaHHMKH. [Tapannenenunesn,. CaoiicTBa PSIMOYTOJIBHOTO
napamienenunena. Teopema Iludaropa B mnpocrpanctBe. [Ipusma u nupamuza.
[TpaBuiibHas nupaMuaa U npaBuibHas npusma. [Ipsmas nupamuna. D1eMeHThl TPU3MbI
Y TIUPaMU/IBI.

Brruucienue 351eMEeHTOB MPOCTPAHCTBEHHBIX (uUryp (pedpa, 1uaroHaiu, yIiibl).

[Inomiaap MOBEPXHOCTH NPABUIIBHON NMUPaMUIBI U IPSMOU ITPU3MBI.

Heuoicenusa 6 npocmpancmee:  napaiieibHblli  NEPEHOC,  YEeHMPATbHAA
CUMMempUs, CUMMeMpPUs OMHOCUMENbHO niockocmu, nogopom. Ceoticmea 08uUNCEeHUI.
IIpumenenue osudicenuti npu peweHuu 3a0au.

BexTtopsl M koopaumHaTel B mpocTpaHcTBE. CymMma BEKTOPOB, YMHOXCHHE
BEKTOpA Ha YUCJIO, YTOJI MEXAY BekTopaMH. KosmmHeapHble 1 KOMIUTAHAPHBIE BEKTOPHI.
Teopema o pasznodicenuu 6eKmopa no mpem HeKOMNIAHAPHLIM 6eKMOPaM.

BeposiTHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMHU




[ToBropenue. Pemienue 3amau Ha TabnM4YHOE M TrpadUUecKoe Ipe/CTaBICHUE
naHHbIX. VMcnonp30BaHuE CBOMCTB M XapaKTEPUCTUK YHCIOBBIX HAa0OPOB: CPEIHUX,
HauOOJBIIET0 M HAMMEHBIIETO 3HAYEHUs, pasMaxa, oucnepcuu. Pewenue 3adau na
onpeoeneHue wacmomvl U eposmuHocmu codvimui. Pewenue 3adau ¢ npumenenuem
Kombunamopuxu. Pewenue 3a0au Ha 6vluucClieHUe BEPOAMHOCMEU HEe3A8UCUMbBIX
cobvimutl, npumeHenue )opMyivl CLONHCEHUS 8ePOSMHOCME.

Jluckpemnvie cuyyaiinvie enuyunsl u pacnpeoenenus. Hezasucumvie ciyuatinvle
senuuuHbl. Pacnpeodenenue cymmol u npoussedenuss He3a8UCUMbIX CIYYAUHBIX 8EIUYUH.

Mamemamuueckoe  oxcuoanue U OUCHEPCUs  CAVYAUHOU  BENUUUHDL.
Mamemamuueckoe  oocuoaHue U OUCNEPCUS — CYMMbL  CAVYAUHBIX — BETUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanvrHoe pacnpeoenenue u e2o C80UCMEA.

Henpepuviguvie cnyuaiinvie eeruyunvl. [lonamue o niomuocmu 6eposmuoOCmu.
Paenomepnoe pacnpedenenue.

IlokazamenvHoe pacnpedeneHue, e2o napamempbi.

llonamue o HopmanvHOM  pacnpedenenuu. llapamempvi  HOpManbLHO20
pacnpedenenus. Ilpumepvl cryyaiinblX 6elUYUH, NOOYUHEHHBIX HOPMANbHOMY 3AKOHY
(nocpewinocms usmMepeHuti, pocm 4ei08eKa).

Kosapuayus 0eyx cnyuaiinsix éenuuun. Ilonsmue o ko3ggpuyuenme xoppenayuu.
Cosmecmuvie HabOMOOEHU 08YX CAYUAUHLIX GeauduH. Bulbopounviii xkosgduyuenm
KOppensayuu.

11 knace

AJire0pa ¥ HA4YAJIa MATEMATHYECKOT0 AHAJIN3Aa

[ToBropenue. PemeHne 3amad ¢ MCHIONB30BAHMEM CBOMCTB YHUCENI U CUCTEM
CUMCIICHUS, IETTUMOCTH, JI0JIeH U YacTel, MPOIeHTOB, MOayJel uncen. Pemenue 3aga4 ¢
HCIIOJIb30BAaHUEM CBOMCTB CTENEHEH M KOpHEH, MHOIOWIEHOB, IpeoOpa3oBaHUi
MHOTOYJICHOB U APOOHO-PAllMOHAIBHBIX BBIPAXKCHHIH.

Mopynp 4ynciia 1 ero CBOMCTBaA.

Pemienue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy C MOMOUIbIO JIMHEHHBIX U
KBaJPaTHBIX YPAaBHEHHUH U X CHCTEM.

CreneHb ¢ JeHCTBUTENBHBIM IIOKa3aTelleM, CBOMCTBa creneHu. IIpocrteiimme
noKa3aTeJbHbIC YpaBHEHUS W HepaBeHCTBa. [loka3aTenmpHast QYHKIUS M €€ CBOWCTBA M
rpaduxk.

Jlorapugm umncna, cpoiictBa norapupma. [lecsatuunsiii norapudpm. Yucno e.
Hamypanonvui  nocapugm.  IlpeoOpasoBanue  norapuMuyecKux  BbIpaKEHUI.
Jlorapudmuueckue ypaBHeHHs W HepaBeHCTBa. Jlorapupmuueckas QyHKUHUS U ee
CBOWCTBA U IpaduK.

CrenenHas QyHKIMS U ee cBoMcTBa U rpaduk. MppannoHaibHble ypaBHEHHUS.

Memoo unmepsanos 0is peuieHus HepaseHCcma.

Ilpeobpazosanus epaguxoe yukyuii: cosue 6001b KOOPOUHAMHBIX OcCel,
pacmsdiceHue U - cocamue, OmMpaxycewue OMHOCUMENbHO KOOPOUHAMHBIX — OCell.
I'pagdhuueckue memoowvl pewienus ypaeuenuil u Hepasencms. Peuienue ypaeHeHuil u
HepaseHcma, Co0epHCaux nepemenHyro noo 3HaKOM MOOYIIL.

Cucmemvl noKazamenvbHuIX, 102APUGMULECKUX U UPPAYUOHATLHBIX VPASHEHU.
Cucmembl nokazamenvHbix, 102aPUPMUYECKUX HEPABEHCNS.

Bzaummno oopamusie pynkyuu. I paguxu 83aumno oopamuvix hynkyuil.

Ypaenenus, cucmemvl ypasnenuii ¢ napamempom.

[TepBooOpasnas.  [lepsoobpasuvie  snemenmapmuvix  Qyuxkyui.  Ilnowaow
Kkpusonunetinoti mpaneyuu. @opmyna Hviomona-Jletionuya.Onpedenenusiii unmezspa.
Buvluucnenue nnowadeii niaockux ¢ueyp u obvemos men 6pawjeHus ¢ NOMOUbIO
unmezpana.

I'eomerpus




[ToBTOpenue. 3amaunm Ha A0KA3aTeNbCTBO M TIOCTPOCHHUE KOHTPIPHUMEPOB.
Hcnonp3oBaHne B 3ajjadyax MPOCTEHUINIMX JIOTHYECKUX NpaBwil. Pemienue 3amad ¢
UCIIOJIb30BAHUEM TEOPEM O TPEYroJbHUKAX, COOTHONICHUH B TPSIMOYTOJIBHBIX
TpeyrojibHUKax, (akToB, CBS3aHHBIX C YEThIpEXyroJbHUKaMu. Pemenue 3amgau ¢
UCIIOJIb30BaHNEM (aKTOB, CBS3AHHBIX C OKPYKHOCTSIMH. Perenue 3aqad Ha U3MepeHust
HAa TIOCKOCTH, BBIUYHCICHHE 0ObEMOB.

Tena BpameHus: MIMHAP, KOHYC, cepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO
KpPYroBOrO IMJIMHAPA, MPSIMOr0 KPYroBOro Konyca. M3oOpakeHue Ten BpallleHUs Ha
TIOCKOCTH.

IlIpeocmasnenue 06 yceuenHOM KOHYce, cedeHus KoHyca (napanieibHoe
OCHOBAHUIO U NpOXooawee uepe3 GEePpUIUHY), CceyeHus YuauHopa (RapaiienvHo u
nepneHoOUuKyIApHo ocu), cedenus wapa. Pazeepmra yununopa u konyca.

IIpocmetiwue KoMOUHAYUU MHO202DAHHUKOG U MeJl 8DAUEHUS MeHCOY COOOLL.

[Inomans MOBEPXHOCTH HPSIMOTO KPYroBOTO IMJIMHJIpPA, MPSMOTO KPYroBOI'O
KOHYCa U IIapa.

[Tonstue 06 o6beme. OOBeM MUpaMHIbl M KOHYCa, TPU3MBbI U uIuHApa. OobeM
nrapa.

Ilooobnvie mena 6 npocmparcmee. COOTHOUICHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH ¥ 00beMaMH TOTIOOHBIX TEI.

Ceoticmea osudicenutl. Ilpumenenue 08udiICeHULl NPU peuteHuu 3a0ay.

BekTopsl 1 KoopAauHATH B TIpOCTpaHCcTBE. CrausapHoe npoussedenie 6eKmopos.
Ckansipnoe npousseoerue 6eKmopog 6 Koopounamax. Ilpumenenue eekmopos npu
peutenuy 3a0a4 Ha HaxoxucoeHue paccmosiHuil, OJIUH, NI0Waoell U 00beMo8s.

Vpaeuenue niockocmu 6 npocmpancmee. Ypasnenue cgepvl 6 npocmpancmae.
Dopmyna 015 8bIMUCTIEHUS PACCMOAHUS MENHCOY MOUKAMU 8 NPOCMPAHCMEE.

BepositHocTh M cTaTucTHKA. PadoTa ¢ JaHHBIMU

IToBTOpenue. Buiuucnenue eepoamuocmell 8 ONbIMAX C PABHOBOZMONCHHIMU
neMeHmapHoiMy  ucxooamu. Pewenue 3adau Ha  evluuCIeHUe  8ePOAMHOCHEN
He3aBUCUMbIX COObIMULL, NpuMeHeHue Gopmynvl crodxicenus eeposmuocmel. Pewenue
3a0a4 ¢ npumeneHuem ouazpamm Jinepa, depesa eeposmHocmeti, popmynvt Beprynnu.

Vcnosnas eepoamnocms. Ilpasuno ymuoowcenuss eeposmuocmeti. Popmyna
NOJHOU BEPOAMHOCTU.

Hepasencmeo Uebviwesa. Teopema bBepuynnu. 3axon Oonvuux —yucei.
Buvibopounwiii memoo usmepenus eepossmuocmei. Ponb 3akona 6onvuux uucen 6 nayxe,
npupooe u obwecmae.




