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TTOACHHUTEJIBHAA 3AIIHCKA
Pabouas mnporpamma pa3paboTaHa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl CpelHEero ooOmero o0pa3oBaHHA C YYETOM MPOrpaMM, U SIBISIETCA
npunoxxenuem k. OOIT COO.
Pabouas mporpamma pa3paboTaHa Ha OCHOBENPHUMEPHOW MPOrpaMMBbl CPEAHEro 00IIero oopa3oBaHus MO
npeamery «MaremaTtukay ¢ yderoM aBTOpckux mnporpamm A.I. Mopakosuuya (Anrebpa. — M.:
Muemosuna, 2011 1.) u JI.C. Atanacsna (I'eomerpus. — M.: BAKO, 2015r.).
Pabouas mporpamma paccuuTaHa Ha 86 4acoB anreOpsl W Hayan aHanuza U 50 yacoB reomerpuu B 10
KiIacce. B ydeOHOM miaHe sl WM3yYeHUS MaTeMaTUKA OTBOAUTCS 4 Yaca B HENEN0, M3 KOTOPBIX
npegaycMoTrpeHo I nomyroaue 2 yaca B HeJeNI0 HA W3y4eHHUe Kypca anreOpbl M Haval aHajau3a U 2 Jaca Ha
u3ydeHne reomerpun. Ha KOoHTposbHBIE paboTh 0TBOAUTCS 13 9acos.

ABTOpcKas paboyas mporpamMma paccuutaHa Ha 34 Heaemu.

Pabowas mporpamma paccuntana Ha 86 yacoB anreOpbl M Hadanm aHanm3a u 70 4acoB
reomerpun B 11 kinacce. B yueOHOM miiaHe Ui M3y4eHHUS MaTeMaTHKU OTBOAUTCS 4 yaca B HEJENO, U3
KOTOPBIX IpeaycMoTpeHo [ momyronue 2 yaca B HEJENIO Ha U3YUYEHHE Kypca aaredpbl M Hayal aHanusa u 2
yaca Ha M3y4yeHHe reomerpuu. Ha koHTponbHble pa®oThl oTBoxuTcs 13 wacoB. PaGouas mporpamma
MIOJTHOCTBIO COOTBETCTBYET aBTOPCKUM IPOTPaMMaM.

Conepkanue pabouell mporpamMMbl HampaBIEHO HAa OCBOEHHE YYalllUMHCS 3HAHUN, YMEHUH Hu
HaBBIKOB Ha 0a3oBoM ypoBHe. OHa BKIIOYaeT B ce0s BCE TEMbI, NPEAYCMOTPEHHBIC (enepaabHbIM
rOCyJJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM CpPEAHEro oouiero oOpa3oBaHMsA MO MaTeMaTHKE U
AaBTOPCKOHN MPOrpaMMoii yueOHOTo Kypca st o0ydenus: mareMaTuku A.I'. Mopnkosuda, JI.C. AtaHacsHa.

[Ipeobnanatomumu  ¢opMaMu  TEKYLIETO  KOHTPOJS — BBICTYHAIOT  MUCBMEHHBIH  ONpoC
(camocTOsATENbHBIE U KOHTPOJIBbHBIE PabOTHI) M YCTHBIN (cOOece10BaHUE).

W3ydenne maremaTuku B cTaplied HIKoje Ha 0a30BOM YpOBHE HAIPABICHO Ha JIOCTH)KEHUE
CIIEIYIOLINX Uenei:

. ¢opMHupoBaHUE TpelICTaBIeHUMM 00 uAesX U MeToJax MaTeMaTHKH; O MaTeMaThKe Kak
YHUBEPCAIbHOM SI3bIKE€ HAyKH, CPEACTBE MOJEINPOBAHUS SIBIICHUN U ITPOLIECCOB;
. OBJIAJICHAE YCTHBIM M IUCBbMEHHBIM MAaTE€MaTUYECKUM S3bIKOM, MAaT€MaTUYECKUMH 3HAHUAMHU U

YMCHUSMU, H€O6XOI[I/IMI)IMI/I OJI1 U3YUCHUA HIIKOJBbHBIX C€CTCCTBCHHO-HAYYHBIX JUCITUIIINH, JJIsA
IPOI0JKEHUsT 00pa30BaHMsI U OCBOCHHS N30paHHON CIELMAIbHOCTH Ha COBPEMEHHOM YPOBHE;
. pa3BUTHE JIOTUYECKOTO MBIIUICHUS, aAITOPUTMHYECKOM  KYJIbTYpHI, IIPOCTPAHCTBEHHOTO
BOOOpaXEHUS, Pa3BUTHE MATEMaTHUECKOTO MBIIIJICHUS M MHTYULUH, TBOPUYECKUX CIIOCOOHOCTEH Ha
YpOBHE, HEOOXOAWMOM JUISI TIPOJOJDKEHUS OO0pa3oBaHUsI M Uil CAMOCTOSITENIEHOW NI TETLHOCTH B
00J1aCTH MaTEeMAaTUKU U €€ IPUIOKEHUI B Oyayiiel npodeccnoHaabHOM e TeTbHOCTH;
° BOCIIUTAHUEC CPEACTBAMU MATCMATHUKH KYJIBTYPbI JUYHOCTHU: 3HAKOMCTBO C HCTOpHCfI Pa3sBUTHUA
MaTeMaTHKH, 53BOJIIOLMEH MaTeMaTHMYeCKUX MJeH, MOHMMaHHEe 3HAUYUMOCTH MaTeMaTHKH s
00IIECTBEHHOT' O Iporpecca.

OcHoBHbBIC 321241 y4e0HOI0 Kypca:
. . @®opmMupoBaHue  yCTOWYMBOIO HMHTEpeca K MpeAMETaM €CTeCTBEHHO-MaTeMaTH4YeCKOIo
IUKJIA.
. PasButue nccnenoBaTebCKoil KyIbTyphl U HaBBIKOB PabOTHI IO caMO0Opa30BaHUIO.



Ilnanupyemoie (nuunocmubvie, Mmemanpeomennsle u nPpeOMemHuvle)  pe3yibmamosl 0C60eHUS
yueoH020 npeomema
N3yueHnue maTeMaTUKH B CpeIHEHN IIKOJIE 1aeT BO3MOKHOCTh 00YyYarouUMCs TOCTUYD CIIETYIOIINX

PE3yIbTATOB Pa3BUTHSA:
Jluunocmuuvie:

1)

2)

3)

4)

5)

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIICCTBCHHON NPAKTHKH;

c(OpMUPOBAHHOCTH ~ OCHOB  CaMOpa3BUTHUS M  CAMOBOCIHUTAaHUS B  COOTBETCTBUU  C
00IIeUeIOBEUECKUMY HPABCTBEHHBIMH IICHHOCTSIMU W HJCAIAMHA POCCHICKOTO TPakJIaHCKOTO
oOmiecTBa; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITETbHOM, TBOPUYECKOH M OTBETCTBEHHOU
JesATeIbHOCTH (00pa3oBaTeNbHOM, y4eOHO-UCCIEIOBATEIBCKON, MPOEKTHON, KOMMYHHUKATHUBHOM,
WHOM);

c()OPMHUPOBAHHOCTh HABBIKOB COTPYJHHUYECTBA CO CBEPCTHUKAMH, JETHhbMH CTapuiero u
MJIQJIIIET0 BO3pacTa, B3POCIBIMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO TOJE3HOMW, Yy4eOHO-
WCCJICIOBATEILCKOM, MPOCKTHON U IPYTUX BHJAX JEATCIHHOCTH,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YHCIE CaMOOOPa30BaHMIO, Ha MPOTSHKEHUU
BCEM IKU3HU;, CO3HATEIBHOE OTHOIIEHHWE K HENPEphIBHOMY O0Opa30BaHUIO KaK YCJIOBHIO
yCHeuHoM npodeccuoHalbHOM 1 001IeCTBEHHON JesITeNbHOCTH;

OCO3HaHHBIM BBIOOp Oyaymiel mpodeccud HAa OCHOBE TOHHMMaHHUS €€ IIEHHOCTHOTO
COJIep’KaHUs M BO3MOXHOCTEH peanu3anii COOCTBEHHBIX >KU3HEHHBIX IUIAHOB; OTHOILIEGHUE K
po(heCCUOHATLHOW  JIEATEIBHOCTH KaK BO3MOXKHOCTH  y4YacTUsi B  PENICHUM  JIUYHBIX,
00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX TPOOIIEM;

Memanpeomemunie:

1)

2)

3)

4)

5)

6)

YMEHUE CaMOCTOSITEIbBHO  ONpeNesiTh LEId W COCTABJIATh  IUIAHBL, CaMOCTOSITEJIBHO
OCYILIECTBIISATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATh YPOUHYIO M BHEYPOUHYIO (BKJIIOUas
BHEIIKOJIbHYI0) JI€ATENbHOCTh; HCIOJIb30BaTh PA3IUYHBIE PECYpChl JUIsl JOCTHKEHHS IIeNei;
BBIOMPATH YCIICITHBIE CTPATETHH B TPYIHBIX CUTYAIIHSIX;

yMEHHE TPOAYKTUBHO OOmIaThbcsl W B3aMMOJACHCTBOBATH B NPOIECCE  COBMECTHOM
NESTEIILHOCTH, YUYUTBIBATH MMO3UITUU JAPYToro, 3G(HEeKTHBHO pa3peniaTh KOH(IUKTHI;

BJIQJICHHE  HABbIKAMU  [IO3HABATENIbHOHM,  y4eOHO-HCCNEAOBAaTENbCKOM M MPOEKTHOU
JeSTeTbHOCTH, HABBIKAMU pa3pelieHus mpooaeM; crnocOOHOCTh U TOTOBHOCTh K CAMOCTOATEIIEHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO PA3JIMYHbIX METOJI0B TO3HAHNUS;
TOTOBHOCTh M CHOCOOHOCTP K  CaMOCTOSITENIbHOW  MH(OPMAIMOHHO-TIO3HABATEIHLHOU
NEeSTeNIbHOCTH, BKIIOYas yMEHHE OpPHUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HH(oOpmanuu,
KPUTHYECKH OIICHWBAaTh W WHTEPIPETUPOBATH WHQPOPMAIUIO, TMOIYyIaeMyl0 W3 Pa3IHYHBIX
MCTOYHHKOB;

BJIAJICHUE S3BIKOBBIMH CPEICTBAMU — YMEHHUE SICHO, JIOTMYHO M TOYHO M3JIaraTb CBOKO TOYKY
3pEHHUs], UCTIOIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIQJICHUE HABBIKAMH TIO3HABATEILHOW pPEQIICKCHH KaK OCO3HAHUS COBEPIIACMBIX ICHCTBHIA U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3yJbTATOB M OCHOBAaHWMW, I'PAaHUIl CBOETO 3HAHUS WU HE3HAHUS,
HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPEJICTB UX JTOCTHKECHUS.

Llpeomemnule:

1)

2)

3)

4)

c(OpMUPOBAHHOCTh NPEJCTABICHUA O MaTeMaTHKE KaK 4YacTH MHPOBOM KYJbTYpbl M O MECTE
MaTeMaTHUKH B COBPEMEHHOM LMBWIM3ALMM, O CIOCO0axX ONHMCAaHUS Ha MaTeMaTH4eCKOM
A3BIKE SIBJICHUN PEAJIBHOIO MUPA;

c(OPMHUPOBAHHOCTh TMPEJACTABIEHUH O MaTeMaTHYEeCKMX TMOHATHUAX KaK O BaKHEHIIMX
MaTE€MaTU4YeCKUX MOJEIAX, IO3BOJLIONIMX OINMCBIBAaTH M H3y4daTb pa3HbIE IPOLECCHl U
ABJICHUS; TIOHUMaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOTO IIOCTPOEHUSI MAaTEMATUUECKUX TEOPHH;
BIIQJICHUE METOJAMM JIOKA3aTEJIbCTB W AITOPUTMOB pELICHUS; YMEHHE HX IPUMEHATH,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKIACHUSA B XOJI€ PEIICHMS 3a/1a4;

BIIQJICHUE  CTAaHIAAPTHBIMH  INPUEMAMM  PEIICHUS  PAalHUOHAIBHBIX W  HMPPALMOHAIIBHBIX,
NIOKA3aTENbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPABHECHMM M HEPABEHCTB, HX CHCTEM;



S)

6)

7)

8)

WCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM YHCIIE I IOUCKA IyTH PELIECHUS
Y WUTIOCTPALMK PEIICHUSI YPAaBHEHUN U HEPABEHCTB;

c(OpPMUPOBAHHOCTh  MPEACTAaBICHUH 00  OCHOBHBIX  TOHATUAX, HUIEIX W METOoAax
MaTEeMaTH4YeCKOro aHaJn3a;

BJIAJICHUE OCHOBHBIMM IIOHATUSIMHA O IUIOCKUX M TIPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
durypax, UX OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTH YMEHHMsI paclo3HaBaTh Ha dYEpPTEKax,
MOJIETISIX UM B pPEaTbHOM MHUpPE TeOMeTpudeckue (QUrypbl; MPUMEHEHHE W3YyYEHHBIX CBOWMCTB
reoMeTpuueckux Guryp u Gopmys1 ajis peuieHus TEOMETPUIECKUX 3a1a4 U 3a/1a4 C MPAKTUUECKUM
COZEPIKAHUEM;

c(hOpMUPOBAHHOCTh TMPEACTABICHUN O TMpoIreccax M SBJICHHUIX, WMEIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM MHpE, 00 OCHOBHBIX TMOHSATHSIX
SJIEMEHTAapHOM TEOpHH BEPOSATHOCTEW; YMEHU HAXOIWTh MW  OIEHUBATh BEPOSITHOCTH
HACTYIUICHHSI ~ COOBITMMI B MPOCTEHIIMX  NPAKTUYECKUX  CHUTyallUsIX W OCHOBHBIC
XapaKTEPUCTUKHU CIIyYalHbIX BEJINYMH;

BJIaJICHHE HAaBBIKAMU HUCIOJIb30BAaHKS TOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM IIPU PELIEHUN 3aJad.

B xonxe ocBoeHus COACPpIKaHUA MATECMATHYCCKOI'O O6pa3OBaHI/IH ydamuecs OBJIaACBAIOT CHCTEMOM

JIMYHOCTHBIX, PCrYJIATUBHBIX, IIO3HABATCIIbHBIX, KOMMYHHUKATHBHBIX YHHMBEPCAJBbHBIX y‘lCﬁHI)IX
HeﬁCTBHﬁ, NOCTPOCHUA H HUCCIICAOBAHUA MATCMATUUCCKHUX MOIIGJ'IGIZ AJid  OINMUCaHUuA W PCIICHUMA
IMPUKIaJHBIX 3a1a4, 3aaa4 U3 CMCKHBIX JUCIUIIINH;

BBIIIOJIHEHUE U CAMOCTOSTEIbHOE COCTaBICHUE AJITOPUTMUYECKUX IIPEANUCAHUN U UHCTPYKLMHM Ha
MaTE€MaTUYeCKOM MaTepHalie; BBINOJIHEHUS PACUYETOB IMPAKTUYECKOTO XapaKTepa; MCIOIb30BAHMS
MaTeMaTHYeCKUX (OpPMYJ M CaMOCTOSITEIBHOIO COCTaBJieHUS (opMysl Ha OCHOBE 00O0OIIEHUS
YACTHBIX CIIy4YaeB U IKCIIEPUMEHTA;

caMoCTosiTeNIbHasE paboTa ¢ HCTOYHMKAMU HHPOpMAaLuH, O0000LIeHUs U CUCTeMaTH3aluu
MOJTy4YeHHOW HH(OPMALIMK, HTHTETPUPOBAHMSI €€ B JIMUHBIN OIBIT;

NPOBE/ICHUE JOKa3aTelIbHbIX PACCYXJECHUH, JOrMYecKoro OOOCHOBAHHUS BBIBOJIOB, pa3MYCHUs
JIOKa3aHHBIX W  HEJOKAa3aHHBbIX yTBEPXKICHHH, AaApPryMEHTHPOBAHHBIX M  OMOILMOHAIBHO
yOeaUTeNbHBIX CYXICHHIH;

CaMOCTOSTENIbHASI U KOJUIEKTUBHAS JIEATEIbHOCTb, BKIIOUEHHS CBOUX PE3YyJbTAaTOB B PE3YJIbTATHI
paboThl TpyNNbl, COOTHECEHHWE CBOETO MHEHHMS C MHEHHMEM JpPYTruX YYaCTHUKOB Y4eOHOTro
KOJUIEKTUBA 1 MHEHHEM aBTOPUTETHBIX NCTOYHHUKOB.

pasBuTHE y  OOyyaromMXCs  CIIOCOOHOCTM K  CaMOCO3HAHHUIO,  CaMOPa3BUTHIO U
CaMOOIIPEIEIICHHUIO;

(¢opMHpOBaHUE JTUYHOCTHBIX LIEHHOCTHO-CMBICIOBBIX OPHUEHTHUPOB M YCTAHOBOK, CIOCOOHOCTH
UX HCIOJB30BaHUS B y4eOHOM, MO3HABaTEeNbHOM W COLMANIbHON MPAKTUKE;

CaMOCTOSITENIFHOTO TUIAHUPOBAHMUS W OCYIIECTBICHHS Y4YeOHOHW JesITeNbHOCTH W OpraHu3aluu
y4eOHOro COTPYJIHHUYECTBA C MEJaroraMM W CBEPCTHUKAMHU, K TMOCTPOCHHUIO HWHJIMBUIYaJIbHOU
00pa3oBaTeNbHON TPACKTOPHH;

dbopMupoBaHrue y oOydaroluXcs CHCTEMHBIX IPEACTaBICHUM M OIbITa NMPUMEHEHHUS METOJOB,
TEXHOJIOTUM W (OPM OpraHM3ali IMPOEKTHOH M Yy4eOHO-MCCIIEOBATEILCKON esTeIbHOCTH
JUISL TOCTHKEHUS! PAKTUKO-OPUEHTHUPOBAHHBIX PE3yIbTaTOB 00pa30BaHMUS;

¢opMHpOBaHHE  HABBIKOB  pa3pabOTKW, peaju3allMd M OOIIECTBEHHOM  Mpe3eHTaluu
00y4JaroIUMUCs Pe3yJIbTaTOB HCCIEIOBaHMs, WHAWBHUIYyaJbHOTO IPOEKTa, HAIPaBJIEHHOTO Ha
peleHne Hay4YHO, TMYHOCTHO U (WJIN) COIMATIbHO 3HAUMMON TPOOIEMBI.



COJEP/KAHUE TEM YYEBHOI'O KYPCA
10 KJIACC

AJITEBPA

YuciioBble PyHKUHMHU

Onpenenenue GpyHKIMHU, CIIOCOOBI ee 3a/1aHus, CBOHCTBA (yHKIUI. OOpaTHas QYHKIUS.

Tpuronomerpuyeckne pyHKIUuU

UucnoBass OKpYXHOCTb. JlIMHA JyrM €IMHUYHOM OKpYKHOCTH. YuciioBas OKpPY>XHOCTH Ha
KOOpAMHAaTHOU TuiockocTh. CuHyc M KocuHyc. TaHreHc M KOTaHreHc. TpuroHomerpuueckue (QyHKIIHH
YUCJIOBOTO apryMeHTa. TpUrOHOMETpHuYecKue (YHKUMHU YIIIOBOTO apryMeHTa. @OpMylibl NPHBEICHHUS.
OyHKIUA y=sin x, ee cBorcTBa U rpadpux. OyHKIMs y=cos x, ee cBoicTBa U rpaduk. [leppuoanaHOCTH
byHkuwmii y = sin x, y= cos x. [loctpoenne rpaduka ynkuuit y=mf(x) u y=f(kx) no usBecTHOMy rpauKy
byakuun y=f(x). DyHKIUM y=1g X K y = ctg X, UX CBOUCTBA U I'paUKH.

Tpuronomerpuyeckue ypaBHeHHs

IlepBpie mNpeacTaBIEHHs O PEHIEHUH TPUTOHOMETPHUYECKHXYpaB-HEHHHA. ApKkocuHyc. PemreHne
yYpaBHEHUS cos = a. ApkcuHyc. PemeHne ypaBHeHMs sin = a. ApPKTaHT'€HC M apKKOTaHreHc. PerieHue
YpaBHEHHUH 1g X = a, cig x = a.

[Ipocreiimne TpPUrOHOMETPUYECKHE YpaBHEHMA. J[Ba MeTona peleHuss TPUTOHOMETPUYECKUX
YpaBHEHMII: BBEJIICHHE HOBOM TIEPEMEHHOM W  pa3lIoKEHHWEe Ha  MHOXUTeNH. OIHOPOIHBIE
TPUTOHOMETPUYECKHUE YPABHEHUS.

IIpeo6pa3oBaHue TPUTOHOMETPUYECKUX BbIPaKeHUMH

CHHYC M KOCHMHYC CyMMBbI M Pa3HOCTH apryMmeHToB. dopmyibl aBoiiHOro aprymenta. ®opmyiibt
NOHWXKEHUs cTeneHu. [IpeoOpa3oBaHue CcymMM TPUTOHOMETPUYECKMX (YHKUMHA B IPOU3BENIECHUE.
[IpeoOpa3zoBanue Npou3BeICHUNA TPUTOHOMETPUYECKUX (PYHKIHI B CYMMBI.

IIpousBoanas

Omnpenenenue YHUCIOBOM TMOCIEAOBATEIBLHOCTH M CHOCOObI ee 3anaHus. CBOWCTBA YHCIOBBIX
MOCJIEIOBATEILHOCTEH.

Omnpenenenue mpenena IMocieqoBaTeNbHOCTH. (CBOMCTBAa CXOIAIIMXCS IOCIEN0BATENBHOCTEN.
Brruncnienue npenenoB nocieaoBareabHocTei. CyMMa 0€CKOHEYHON T€OMETPUIECKOM MPOTPECCHH.

IIpenen ¢ynkuuum Ha OeckoHeuHoctd. Ilpenen ¢yHkuumm B Touke. Ilpuparnenue aprymenra.
[Tpupaiienue GyHKIMU.

3ajaud, MPUBOAAIIME K TOHATHIO Npou3BoAHOM. OmpezneneHue MNPOU3BOJHOW. AITOpUTM
OTbICKaHusi  mpou3BoaHON.  Dopmynsl  nuddepenuupoBanus. [lpaBuna  nuddepeHunpoBaHus.
Huddepenumponanue Gynkumu y = flkx+ m).

VYpaBHeHue KacaTenbHOU K rpaguKy (yHKIIUU. AJITOPUTM COCTaBIICHUS YPaBHEHHs KacaTeIbHON K
rpaduxy GyHKIUH y = f(x).

[TpumeHeHne mNPOU3BOJHON Ml MCCIeNOBaHUS (QYHKIMH Ha MOHOTOHHOCTb U JKCTPEMYMBI.
[octpoenue rpadukoB ¢pynkuuil. [Ipumenenne npon3BoHON A OTHICKAHUS HAaUOOIBIINX U HAUMEHBIITNX
3HAYEHU! BEJINYMH.

O6o6matoiee mosroperue (114)

I'EOMETPUsA

IIpsiMble M JIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIC TOHATUS CTEPEOMETpPUM (TOUKa, MpsMasi, IIOCKOCTb, MPOCTpaHcTBO). lloHsTHE 00
aKCMOMAaTHYeCKOM  crmoco0e  mocTpoeHuss  reomerpud.  Ilepecekaroiuecs,  mapauienbHble U
CKpELIMBAIOIIUEC MpsAMbIEC. YTIOJI MEXKIY IIPsMBIMM B IIPOCTPAHCTBE. [IepHeHIMKYISAPHOCTH NPSIMBIX.
[TapaynenbHOCTh M NMEPHEHAUKYJISIPHOCTh MPSIMOM M IUIOCKOCTH, IPU3HAKKA U CBOMcCTBA. Teopema o Tpex
NepHeHauKyisipax. IlepneHauKkynsap M HakJIOHHAs K IUIOCKOCTH. YTOJI MEXAY IPSIMOM M IUIOCKOCTBIO.
[TapannenbHOCTh TJIIOCKOCTEH, MEPHNEHIUKYJIIPHOCTh IUIOCKOCTEM, MPU3HAKK M CBOMCTBA. JIByrpaHHbIN
yIOJ1, IMHEWHBIN Yrojl JBYIPaHHOrO yria. PaccTosiHus OT TOYKM 10 IJIOCKOCTU. PaccrosiHue OT mpsAMou 10



IUIOCKOCTU. PaccTrosiHue Mexay MapajielIbHBIMM IJIOCKOCTSIMHM. PaccTosHME MEXIYy CKpEIMBAIOLIUMUCS
MMPAMBIMH,

KoopaunaTtsl u BeKTOpbI

JlexapToBel KOOpAMHATBI B mpocTpaHcTBe. DopMmyrna pacCTOSHUSA MEXKIY JABYMS TOUYKAMH.
VYpaBHeHus chepbl U MI0cKOCcTH. BekTopbl. Moy BekTopa. PaBeHcTBO BekTOpoB. ClioyKeHHE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha 4ucio. Yros Mexay Bekropamu. Koopannatel BekTopa. CkansipHOe MpOU3BEICHUE
BeKTOpoB. KosumHeapHble BeKTOpbl. PazioxkeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
KomrmanapHbie BeKTOpbI. PaznokeHne 1o TpeM HEKOMIUTAHAPHBIM BEKTOPAM.

11 KJIACC

AJITEBPA

Crenenn n kopHu. CteneHHble QyHKIUH

[lonsiTue KOpHSA n-ii CTENEHU W3 JEHUCTBUTENbHOrO 4Hciaa. PyHKIUH y:’f/;, X CBOWCTBA H
rpapuku. CoiicTBa KOpHS n-u cTeneHH. IIpeoOpa3oBaHHMe BBIpaKEHH, COAEPIKAIIMX PaJUKaIbI.
O06o00meHne NOHATHSA O ToKa3aTene creneHu. CTteneHHbie PYHKIMN, UX CBOMCTBA U IPaUKH.

IToka3arejbHasA U Jorapupmuyeckass GyHKIHU

[TokazarenvHas (yHkums, ee cBoiictBa W rpaduk. [lokazarenpHble ypaBHeHHs. [lokazaTenbHbIC
HEPaBEHCTBA.

[Tonsitue norapudma. dyukums y = log.x, ee cBoiictBa u rpaduk. CpoiicTBa sorapudmos.
Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeHCTBa. llepexog K HOBOMY OCHOBAHHUIO
norapudma. J{uddepennupoBanue nokazaTeabHON H Jorapumudeckon GyHKITHA.

IlepBooOpa3Hasi 1 HHTErpas

[lepBooOpa3nas. I[lpaBuia oOThICKaHWS TEPBOOOpPA3HBIX. TabnHIla OCHOBHBIX HEOIPEAETECHHBIX
WHTETPAJIOB.

3anaum, NPUBOASIINE K MOHATHIO ONPEAEICHHOr0 uHTerpana. Ilonsarue onpeneneHHoro HHTerpaia.
®opmyna Herotona — JleiiOnuia. Beraucnenue miomazei miockux (GuUryp ¢ moMOIIBI0 OMPeaeIeHHOTO
WHTErpana.

DJIeMeHTbl MATEMAaTHYeCKO CTATHCTHKH, KOMOMHATOPMKH M TEOPHH BePOSITHOCTE

Craructudeckass o0paboTka nmaHHbIX. [Ipocrelimme BeposTHOCTHBIe 3amauu. CoderaHus u
pasmerienus. ®opmyna 6maoma Herotona. CirydaiiHbie COOBITHS U X BEPOSTHOCTH.

YpaBHeHus U HepajieBCcTBA. CHcTeMbl YPABHEHHM I 1 HEPABEHCTB

PaBHocmiibHOCTh  ypaBHeHMH. OOImue MeToAbl pEIIeHUs YpaBHEHHWH: 3aMeHa ypaBHEHUS
h(f(x))=h(g(x)) ypaBHeHHEeM f(x)=g(x), pa3JIO)KCHHE HAa MHOXXUTEJIM, BBEICHHE HOBOH TIEPEMEHHOM,
(YHKIHMOHAIEHO-TPaQUYECKUNA METOI.

Pemienne HepaBeHCTB ¢ OAHOM TNEepeMEHHOH. PaBHOCWJIBHOCTH HEPAaBEHCTB, CHUCTEMBI U
COBOKYITHOCTH HEPABEHCTB, HPPALIMOHAIbHBIE HEPABEHCTBA, HEPABEHCTBA C MOYJISIMU.

Cucrtembl ypaBHEHUIN. Y paBHEHHS M1 HEPABEHCTBA C MapaMeETPAMHU.

O0o0maromee NOBTOpeHNE

I'EOMETPUA

MHoOrorpaHHuKH

Bepuunbl, pebpa, TpaHu MHororpaHHuka. Pa3BepTka. MHororpaHable yribel. Bsinmykiibsle
MHororpanHuku. [Ipusma, ee ocHoBaHus, OOKOBbIE pedpa, BbicOTa, OOKOBasi MOBEPXHOCTh. [Ipsimas u Ha-
KJIoHHas npusma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. [lupamuna, ee ocHoBanue, 60koBbIe pedpa,
BBICOTA, OOKOBasi IOBEPXHOCTh. TpeyroiabHas mupamuia. [lpaBuibHas nupaMua. Y cedeHHas MUpaMuia.
[ToHsiTHE O CUMMETPUU B MPOCTPAHCTBE (LIEHTpalbHAasi, oceBas, 3epKanbHasi). CeueHuss MHOTOIPaHHHUKOB.
[Moctpoenne ceuenmii. [IpencraBieHne O TNpaBUIBHBIX MHOTOTpAaHHHKAx (TeTpa’ap, KyO, OKTasap,
JOZIEKa3p ¥ UKOCAIP).

Tesia 1 MOBepPXHOCTH BpallleHUs



Hunuaap u koHyc. YcedeHHbI koHyc. OCHOBaHME, BBICOTa, OOKOBasi MOBEPXHOCTh, 00pa3yroIias,
pasBeptka. OceBble CEUYCHHS M CEUYCHHs, MapauienbHbie ocHoBaHwio. [llap m cdepa, ux ceudeHusl.

Kacarenpnass mimockocte k chepe. Cdepa, BhucaHHas B MHOTOTPAaHHHMK, cdepa, OIMUCAHHAS OKOJIO
MHOTOI'PaHHUKA.

O0beMbl TeJ1 ¥ IIOIIAH X MOBEPXHOCTEH

[Tonsitne 00 oOwveme Tenma. OtHomeHne 00BEMOB TOMO0OHBIX Ten. Dopmynsl oObema KyOa,
napajuiefienumnena, npusmsl, UiauHApa. Popmyssl odbeMa mupamuibsl U KoHyca. DopMynbl IUIOMAAN
MOBEPXHOCTH IMIIMHIPA U KOHYca. DopmyIbl 00beMa Iapa 1 1ionau chepesl.



Temamuueckoe naanupoeanue

10 KJIACC
Komnuectso
4acoB
No
pasznena | HaumeHnoBaHue pa3aenoB U TeM
/ TeMbI Bcero
Auredpa
1 YucnoBsle GyHKIUN 7
2 Tpuronomerpuyeckue QyHKIUH 20
3 TpuroHomeTpuyeckre ypaBHEHHUs 10
4 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX BBIPAKCHHUMA 15
5 [IpousBoanas 31
6 O6o0maroree MOBTOPEHHE 3
I'eomeTpus
1 BBenenne. AKCHOMBI CTEPEOMETPUH U UX CIIEACTBUS 3
2 [TapamienbHOCTE NPSMBIX U INIOCKOCTEN 15
3 [lepnieHAMKYASAPHOCT MPAMBIX U IIOCKOCTEH 15
4 MHororpanHuku 11
5 BekTops! B npocTpaHCTBE 5
6 [ToBTOpEHME Kypca reOMETpUn 1
Bcero 136




11 KJIACC

KonungectBo
4acoB
No
pasnena | HaumenoBaHue pas3ienoB v TeM
/ TeMbl Bcero
Auredpa
1 Crenenu u kopHH. CTeneHHble PYHKINUN 15
2 [TokazarenbHble 1 orapudmMudeckne GyHKIUN 24
3 [TepBooOpasHast 1 HHTETpa 8
4 DeMeHThl MaTeMaTUYeCKON CTaTUCTUKH, KOMOMHATOPUKU U TEOPUHU 12
BEPOSITHOCTH
5 YpaBHeHus 1 HepaBeHCTBa. CHCTEMbI YpaBHEHUM U HEPABEHCTB 15
6 O6o0maroiee MOBTOPEHUE 12
I'eomerpus
1 Metoibl KOOpAWHAT B MPOCTPAHCTBE 11
2 [unmuaap, KOHyC U map 14
3 OOBembl TEn 18
4 IToBTOpEHUE Kypca cCTepeoMeTpuu 7
Bcero 136




	развитие у обучающихся способности к самосознанию, саморазвитию и самоопределению;
	формирование личностных ценностно-смысловых ориентиров и установок, способности их использования в учебной, познавательной и социальной практике;
	самостоятельного планирования и осуществления учебной деятельности и организации учебного сотрудничества с педагогами и сверстниками, к построению индивидуальной образовательной траектории;
	формирование у обучающихся системных представлений и опыта применения методов, технологий и форм организации проектной и учебно-исследовательской деятельности для достижения практико-ориентированных результатов образования;
	формирование навыков разработки, реализации и общественной презентации обучающимися результатов исследования, индивидуального проекта, направленного на решение научной, личностно и (или) социально значимой проблемы.

