I[HosicHuTEIbHASA 3AIUCKA
Jlannast pabGouast mporpamma OCHOBHOrO OOIIEro oOpa3oBaHHs 10

npeamery  «MaremaThka» — COCTaBlieHa B COOTBETCTBUM  OOHOBJIEHHBIM
denepaibHbIM TOCYJAPCTBEHHBIM CTaHAAPTOM OCHOBHOTO 00IIEro oOpa3zoBaHus,
YTBEPKAEHHBIM ITpuKazoM MunuctepcTBa npocsemenus PO ot 31.05.21 Ne 287, a
TaKk)K€ Ha OCHOBE IJIAHUPYEMBIX PE3YyJbTAaTOB JTYXOBHO-HPABCTBEHHOT'O Pa3BUTHS,
BOCIIUTAHUSI U COLMAIM3ALMU O0yYarouIuxcs, MNPEACTaBICHHBIX B IMPUMEPHOU
nporpamme BocnutaHusa. IIporpamma coctaBieHa omnupasch Ha Ilucemo
MunucrepctBa npocsemenust PO ot 11.05.22 Ne A3 — 686/03 «O paszpabotke
pabouyux mporpamMm» M Ha HUHCTPYKTHBHO-MeTOJMYeckoe muchMo «O
npenojaBaHuu yuyeOHoro mnpeamera «Marematuka» B 0011€00pa3oBaTeIbHbIX
opranmuzauusax benropozackoit obnactu B 2022 — 2023 yue6HoM roay» ot 21.06.22
ITpoTokoi Ne2.

Jlannass pabovass mporpamma mo mpeamery «Marematuka» ana 10-11
kjaccoB coctaBieHa B cootBercTBuu ¢ OI'OC cpennero odiiero oOpazoBanus, Ha
OCHOBE aBTOpCKoil mnporpammbl no wmarematuke C.M. Hukonbckoro, M.K.
[Toranmosa, H.H. PemernukoBa, A.B. IlleBkuna. Anre6pa .10-11 xmaccel. / CocT.
bypmuctpoa T.A. - M.: Ilpocemenne, 2020 u  aBTOPCKOMU
nporpammbl Matematuke JI.C. Aranacana: ['eomerpusi. COOpHUK paboumx
nporpamM. 10 — 11 kimaccel. ba3oBblit U yriyOJaeHHBIA. YpOBHH: MOCOOHE s
yuuTesie obrieodpa3oBaTenbHbIX opranusamuii / coct.T.A. Bypmucrpora. - M.:

[Ipoceemenne, 2020, coorBeTcTByeT yueOHOMY IwiaHy OI'BOY «llsaTHunkas
COL».

Henn:

1)B HampaBJIeHUH JUYHOCTHOI'O PA3BUTHS

* pa3BUTHE JIOTHYECKOTO M KPUTHYCCKOTO MBIIUICHHUS, KYJIbTYypbl peyH,
CITOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

* opMHUpOBaHUE y YYAIIUXCS HWHTEIUICKTYaJbHOW YECTHOCTH U OOBEKTUBHOCTH,
CITOCOOHOCTH K TIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITCKAIOIIHMX W3
O0OBIZICHHOTO OIIBITA;
* BOCIHTAHUE KAYeCTB JIMYHOCTH, 00ECIICUNBAIONINX COMHAIBHYIO MOOWIBHOCTD,
CIOCOOHOCTh MMPUHUMATh CAMOCTOSTEIbHBIC PCIICHHUS;

* (QopMHupoBaHHE KauyeCTB MBINIICHNUS, HEOOXOJMMBIX JUIS aJanTalldd B
COBPEMEHHOM HUH(POPMAITMOHHOM OOIIIECTBE;

* pa3BUTHEC HHTEpeca K MaTEeMaTHUYECKOMY TBOPYECTBY W MAaTEMAaTHYCCKHUX
CHOCOOHOCTEM;

2) B METanpeAMETHOM HAIPaBJICHUN

* (hopMupoBaHHE TPEACTABICHUM O MaTeMaTHKE KaK YacTH OOIIEeYeIOBEYSCKOM
KYJbTYPBI, O 3HAYUMOCTH MAaTEMAaTHKH B PA3BUTUH ITUBUIIM3AIMA M COBPEMECHHOTO
o011€ecTBa;



* pa3BUTHE TNPEACTABICHUNW O MaTeMaTUKEe Kak (opMe OMUCaHUS U METOJe
MO3HAHUSI  JEHUCTBUTEIBHOCTH, CO3JaHUE  YCIOBUM  JJIsi  MPUOOPETCHUS
MEPBOHAYATBLHOTO OMbITA MATEMATUYECKOTO MOJICTUPOBAHUS,

* (QopmupoBaHre OOHUX CIOCOOOB  WHTEUICKTYaIbHOM  JI€SITEIBHOCTH,
XapaKTEepPHBIX JJISI MaTeMaTHUKA W SBIISIIONIMXCS OCHOBOM TO3HABATEIBLHOMU
KYJbTYpPbI, 3HAUMMOM JJIS pa3IMUHbIX Cep YeTOBEUECKON NeATeIbHOCTH,

3) B IpeIMETHOM HaIpaBJICHUU

* OBJIAQJICHHEC MAaTeMAaTHYECKUMH 3HAHUSAMU W YMEHHUSIMHU, HEOOXOAUMBIMHU IS
MPOJOKEHUsT OOYy4EeHHUsS] B CTaplllel IIKOJIE WM HHBIX 0011e00pa3oBaTebHBIX
YUPEKICHUSIX, U3YUCHUS CMEKHBIX NHUCIUILUINH, NMPUMEHEHUS B TOBCEIHEBHOU
KU3HH;

* cozmanue (QyHIAMEHTa I MaTeMaTU4ecKoro pa3BUTHA, (opMupoBaHUs
MEXaHU3MOB MBIIIUICHUS, XapaKTEPHBIX I MATEMATUYECKON JEATeIbHOCTH.
3anaum:

OBnageTh CHUCTEMON MaTeMAaTHYECKUX 3HAHWW M YMEHHUH, HEOOXOIUMBIX IS
PUMEHEHHUS B TIPAKTHYECKOMN JEATeTbHOCTH, U3YUYEHUHN CMEXHBIX TUCIUILINH.
CnocoOCTBOBaTh  MHTEIJIEKTYaJIbHOMY  pa3BUTHIO, (OpMHpOBaTH KauecTBa
JUYHOCTH, HEOOXOJUMBIE YEJIOBEKY JUIsl TOJIHOIEHHOW J>KM3HU B COBPEMEHHOM
o0111ecTBe, CBOWCTBEHHBIE MAaTEMATHYECKOW NESITEIBHOCTH: SCHOCTh M TOYHOCTH
MBICIIH, MHTYHUIIHIO, JIOTUYECKOTO MBIIIJIEHUE, IPOCTPAHCTBEHHBIX
npe/ICTaBlIeHUH, CIOCOOHOCTH K MPEOAOJIECHUIO TPYTHOCTEH;

dopMupoBaTh NpEICTaBIeHUS 00 UAEIX M METoJaX MaTeMaTHUKU Kak
YHUBEPCAJIBHOTO $13bIKa HAYKH M TEXHUKH, CPEACTBAX MOJEIMPOBAHUS SIBJICHUI U
POIIECCOB;

BocnuTeiBaTh KynbTypy JWYHOCTH, OTHOIICHHME K MaTEeMaTHKE KaK dYacTH
00IIeueIOBEYECKO KYIbTYphl, Hrparomeii ocoOyr0 pojib B OOIIECTBEHHOM
Pa3BUTHH.

Cpoku peaju3anuu NporpamMmsli: 2 roga

PaGouas nmporpamma BHITIONHSET IBE hyHKUUU.

UudopmarmonHo-mMeroandeckass (QyHKIHMS TO3BOJIET BCEM Yy4YaCTHUKaAM
o0pa3oBaTeIBLHOTO TPOIeCcca MONYYUTh MPEACTABICHHE O IENAX, COACpP)KaHUHU,
oOmielt crpateruu OOY4YEHHs, BOCIUTAHUS W Pa3BUTHUS YYAIIUXCS CPEIICTBAMHU
JTAHHOTO y4eOHOTO MpeIMETa.

OpraHu3alMoHHO-TUTAHUpYIomas  (QYHKIUS TpeaycCMaTpUBAET  BbIICIICHUE
ATanoB OOyYeHHs, CTPYKTYPHUPOBAaHHE Yy4eOHOTO Marepuaia, ONPEACICHHE €Tro
KAUeCTBEHHBIX U KOJMYECTBEHHBIX XaPAKTEPUCTUK HA Ka)KOM M3 3TArOB, B TOM
YHUCIIe AJI COJIEPKATEIbHOTO HAMTOTHEHUS aTTECTAIIUN YUAIINXCS.

YueoupiMm 1ranom OI'BOY  «Ilatammkas COIIl» Ha w3ydeHue npeamera
«Marematuka: anreOpa M Hayall0 MaTEMaTHUYECKOro aHalu3a, TeOMETPUs»
OTBOJMTCS 4 Yaca B HEJCHIO B TCUCHHE KaXKIO0T0 Toj/1a 00ydeHwus, Bcero 272 ypoka.
Tak, B 10 knacce — 136 yacos, B11 knacce — 136 gacos.

JlanHast pabouas mporpaMMa COCTaBJ€HA JJid U3Y4YEHUs NpeaMeTa Io
CJEAYIOIINM yYeOHUKAM:




- Maremaruka: anreOpa W HayaJo MaTeMaTHYECKOro0 aHajliu3a, I'€OMETpHs.
Anrebpa u Hayasa MaTeMaTH4eckoro aHaiausa @ yweb. mama 10 ki
o01ieo0pa3oBaTeabHbIX YUpEKIEHUN: 0a30Bbld M yriyOneHHbld ypoBHU /C.M.
Hukonsckuii, M. K. Ilotanos, H. H. Pemeraukos, A. B. llleBkuH. - 7-¢ u3., IOII.
-M.: IIpocBenienue, 2021.
- Maremaruka: airebpa M Hayajio MaTeMaTHYECKOrO0 aHallu3a, TeOMETpPHS.
Anrebpa u Hauajma MaTeMaTUYeCKOro aHayimza: yueO. s 11ki. olrieobpas3oBar.
yupexaeHuii: 06a3oBbii u yrayOneHHbii ypoBuu /C.M. Hukonsckuii, M. K.
[Totanos, H. H. Pemetnukos, A. B. llleBkuH. - 7-e u3f., gom. -M.: [Ipocsernienue,
2021
- Maremaruka: anrebpa M Hayajlo MaTeMaTHYECKOrO aHajiu3a, TeOMETpHs.
I'eomeTpus 10-11 knaccwl, y4eOHHMK Jyisi 001I€00pa30BATENBbHBIX  YUPEIKICHUM:
06azoBpii u  yrinyOnenueid  ypoBHu /  JI.C.AtanacsH, B.®.byty3os
u ap.. M.: Ilpocsemenne, 2021 r.

VY4eOHbIN MpoIlecC OPUEHTUPOBAH HA PAIMOHAJIBLHOE COYETAHWE YCTHBIX U
MUCHMEHHBIX BUJIOB PaboOT, KaK MpU U3YYEHUU TEOPUH, TaK U MPU PEIICHUH 3a/1a4.
AXTHUBHOE UCIOJIb30BAHHE 3aJady  Ha BceX JTanax yuyeOHOro mpoiecca

pa3BUBAET TBOPUECKHUE CITIOCOOHOCTH IIKOJILHUKOB.

TpeOyst oT ywammxcs YMCTBEHHBIX M BOJIEBBIX YCHIIMN, KOHIIEHTpALUU
BHUMAaHHUSA, AaKTUBHOCTH PAa3BUTOTO BOOOpaXEHHs, MaKTeMaTHKa pa3BUBaET
HPABCTBEHHBIE  YEPThl JUYHOCTU  (HACTOWYUBOCThH, LIEJIEYCTPEMIIEHHOCTD,
TBOPUYECKYI0 aKTUBHOCTB, CAMOCTOSITENILHOCTh, OTBETCTBEHHOCThH, TPYHOJIO0OUE,
OUCHUIUIMHY U KPUTUYHOCTH MBILIJIEHUSA ) U YMEHHE apryMEHTUPOBAaHHO
OTCTaMBaTh  CBOM  B3TJAIBI U yOexXICHHS, a TakkKe CIOCOOHOCTH
OPUHUMATh  CaMOCTOSITEJIbHBIE PEIICHUS.

Baxwuerien 3ajauyeii MAaTEMaTUKU SIBJISIETCS Pa3BUTHE JOTMYECKOTO MBIIUICHUS
yuamuxcsi. Camu OOBEKTHI MaTEeMaTHUYECKUX YMO3AKIIOYCHUH W TPHUHATHIC B
MaTEeMaTUKE MpaBHJia UX KOHCTPYHPOBAHUSI  CIOCOOCTBYIOT  (hOPMHPOBAHUIO
yMEHUM OOOCHOBBIBaTb M JOKa3blBaTh  CYXKIECHHUS,  NPUBOJUTH  YETKHUE
ONpPENEIICHUs, PAa3BUBAIOT JIOTMYECKYK) HMHTYUMLHIO, KpPaTKO W  HarjsIHO
PaCKpBIBAIOT MEXaHU3M JIOTUYECKUX IIOCTPOEHUM M ydaT WuX
IIPUMEHEHHI0. TeM caMblM MaTeMaTUKa 3aHUMAET OJHO M3 BEAYIIUX MECT B
dbopMHUpPOBAaHNN HAYYHO-TEOPETHUECKOTO MBINUICHUS NIKOJBHUKOB. PackpbiBas
BHYTPCHHIOIO TapMOHHMIO MAaTeMaTWKH, (OpMHpYS TMOHUMAHUE KPACOTHI U
M3SIECTBA MATEMATUYECKUX PACCYKIACHHM, MATEMATHKA BHOCUT 3HAYUTEIbHBIN
BKJIAJ, B O3CTETUYECKOE BOCIUTAHUE YHAUIUXCH.

Kypc «Matemartuka 10-11» cTtpouTtcst Ha UHAYKTUBHOM OCHOBE C IPUBJICYEHUEM
3JIEMEHTOB JI€NYKTUBHBIX PACCYXJICHUN. TeopeTHueCKuii MaTepruall U3JIaracTcs Ha
MHTYUTUBHOM YPOBHE, MATEMATUUYECKHE METOJIbI U 3aKOHBI (HOPMYIHUPYIOTCS BUJIE
MpaBUII.



[IpomexxyTouHast arTecTalusl MOPOBOAUTCS B (OpME MNHCbMEHHBIX padoT,
MAaTeMaTH4YECKUX JUKTAHTOB, TECTOB, B3ANMOKOHTPOJIS.

OcHoOBHBIE (POpPMBI OpraHU3aLMK Y4eOHOrO Mpolecca: KIaCCHO-ypOYHasi, YpOK-
urpa, ypok-copeBHoBaHue. Bce Qopmbl opranuzanuu yyeOHOro mpouecca
MO3BOJISIIOT HCIONB30BaTh TPYNIOBbIE W MHAUBUAyalbHbIE (hopmbl paboThl. B
pamkax peamuzanuun  DI'OC  Broporo mokojeHuss pabouas mporpaMmma
IPEIOoJaraeT UCIOIb30BaHUE TEXHOJIOTUU CUCTEMHO-AEATEIbHOCTHOIO MOAX0/a,
TEXHOJIOTUH TPOOJIEeMHOT0 OOyYeHHs, UIPOBOM TEXHOJOTHUH, TEXHOJIOTHH
ypOBHEBOU U] PepeHrany, TEXHOIOTUU «HOpTHONro», HHGOPMAIMOHHO-
KOMMYHUKAIIHOHHOW TEXHOJIOTHH.



Oo0mas xapakrepucTuka kKypca «Maremaruka: ajredpa M Hayaja

MaTeMaTH4YeCKOro aHajausa, reomerpus» B 10-11 kiaccax

IIpn wu3ydyeHMM Kypca MAaTeMaTUKH MPOJOJDKAIOTCS M IIOJNYYalOT pPa3BUTHE
coJiepKaTesibHble TUHUU: «Anreopa», «DyHKIUN», «YPaBHEHHS] U HEPABEHCTBAY,
['eometpus», «neMeHTbl KOMOMHATOPUKHU, TEOPUHU BEPOSATHOCTEH, CTATUCTUKU U
JOTUKW», BBoAUTCA JnuHUA «Hauana marematmueckoro ananmmsza». B pamkax
YKa3aHHBIX COJAEPKATEIbHBIX JUHUHN PEIIAIOTCS CICAYIOIINE 3a0a4n:

v

AN

v

CHUCTEMATH3alHsl CBEJACHUM O YMCIIAX; W3YyYECHHE HOBBIX BHUIOB YHCIOBBIX
BbIp@XEHUU U (OPMYJ; COBEPIICHCTBOBAHUE MPAKTUUYECKUX HABBIKOB H
BBIYMCIIMTENBHON  KyJNbTYpbl, pacUIMPEHUE M  COBEPLICHCTBOBAHUE
anredpanvecKkoro ammnapara, COpMUPOBAHHOTO B OCHOBHOMW ILIKOJE, U €ro
IPUMEHEHHE K PELIEHUIO MATEMATUUECKUX U HEMAaTEMATUYECKUX

3az1ad;

paclIMpeHde W CcucTeMaTu3auus OOIIMX CBEACHHM 0 (QYHKUHUAX,
NOMOJHEHUEe KJacca HW3y4aeMbIX (YHKIMM, WUTIOCTpalUs IIUPOTHI
npuMeHeHUs] GYHKUUN TSl ONMCAaHUS U U3YUYEHUS PEaIbHbIX 3aBUCUMOCTEH;
U3y4YeHHE CBOWCTB TMPOCTPAHCTBEHHBIX Tel, (OPMHUPOBAHUE YMEHHS
IPUMEHATH MOJYYEHHBIE 3HAHUS ISl PEIICHHS TPAKTUYECKUX 3a/1a4;
pa3BuTHE peACTaBICHUN 0 BEPOSTHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B OKPYXKAWIIEM  MHPE,  COBEPIICHCTBOBAHME
UHTEJUIEKTYalbHBIX M PEYEeBBIX  yMEHUH  myTeM  oOoraiieHus
MaTEMaTUYECKOTO S3bIKA, PA3BUTHS JIOTHYECKOTO MBIIIJICHUS;

3HAKOMCTBO C OCHOBHBIMM MJI€IMH M METOJaMU MaTEMaTUYECKOr0 aHaJIN3a.

N3yuenue MateMaTuku cpeaHero (IOJIHOT0) 00IIero 0opa3oBaHus HAMIPaBICHO
Ha JOCTH>KCHUE CIEAYIOIINX LIEJICH:

v

v

dbopMupoBaHue TPEACTaBICHUM O MaTEMAaTHKE KaK YHHUBEPCAIBLHOM S3BIKE
HayKHd, CPEJCTBE MOJICIMPOBAHMS SIBICHUNW M IPOIECCOB, 00 HACAX U
METOJIaX MaTEeMaTUKU;

pa3BUTHE JIOTUYECKOTO MBIILIICHHs, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
AJTOPUTMUYECKON KYJIbTYpPbl, KPUTHUYHOCTHM MBIIUIEHUS Ha  YPOBHE,
HEOOXOMMOM [l OOy4YeHHUsS B BBICHICH IIKOJIE MO COOTBETCTBYIOIICH
CHEIUATBHOCTH, B OyIyIIel MpopecCuOHAIBHON AESTEIbHOCTH;

OBJIaJICHNE MAaTEeMATHYECKUMHU 3HAHHSIMU U YMEHHUSMH, HEOOXOIUMBIMHU B
IIOBCETHEBHOM KU3HU, Uil M3YYCHHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JTUCIUTUTHH Ha 0a30BOM YPOBHE, NIJISl TIOJNyYEeHHs] 00Opa30BaHUs B 001aCTsIX,
HEe TPEOYIOMMX YIITyOJIeHHON MaTeMaTHIeCKOM MOATOTOBKH;

BOCIIMTAHUE CPEACTBAMU MATEMATHUKH KYJIbTYPbl JIMYHOCTH: OTHOILICHUS K
MaTeMaTHKe KaK YaCcTU 00I1Ie4eI0BEYECKON KyIbTYpPHI:

3HAKOMCTBO C  HCTOpPHEHM  pa3BUTUS  MATEMATUKH,  DBOJIOLUEH
MAaTEMAaTHYECKUX HJIECH, TNOHUMAHUSA 3HAYUMOCTHM MATEMaTUKUA  JJIs
0011IeCTBEHHOTO TIporpecca

Conepxanue paszaena «Anredpa» cnocoOCTByeT (HOPMUPOBAHUIO Y YUAITUXCS
MaTeMaTH4eCKOro ammaparta sl pelleHUs 3ajad HU3 pa3lielioB MaTeMaTUKH,
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CMEXHBIX NPEAMETOB M OKpYyXawouen peanpbHOCTH. [Ipopoimkaerca u3ydeHue
MHOTOYJIEHOB C IedbIMH  KO3(D(PUIMEHTaMH, METOJAOB HAXOXJICHHUS UX
panroHanbHbIX KopHe#l. [IpoucxoauT pasButre u 3aBepiieHrne 0a30BbIX 3HAHUHN O
yucne. Tema «KoMmIIeKCHBIE YHCIIa» 3HAKOMHUT YYalIUXCA C IOHATHEM
KOMIUIEKCHOTO 4YHCJia, TpaBUJiaMHU JIEUCTBUU C HUMH, Pa3IMUYHBIMU (PopMamu
3allUCH  KOMIUIEKCHBIX YHCEJ, PEUICHHUEM MPOCTEHIINX YpPaBHEHHU B TMOJE
KOMIUIEKCHBIX YHCEJl M 3aBEPIIACT OCHOBHYIO COJIEP)KATENBHYIO JIMHHUIO Kypca
LIKOJIbHOM MaremaTuku «Hucna». OCHOBHOE HA3HAYEHHE ATUX BOMPOCOB CBA3aHO
C TIOBBIIIEHWEM OOIIEed TMOJATOTOBKM Y4YalllUXCs, OCBOEHHUEM TIPOCTHIX U
3¢ PEeKTUBHBIX MPUEMOB PEIICHUS aNreOpanyecKkux 3aaad.

Paznen «Marematnueckuil aHalin3» MPEACTABICH TPEMSI OCHOBHBIMU TEMAaMM:
«InemenTtapubie pyHkuun», «lIpousBognas» u «Muaterpan». CoaepxaHue 3TOro
paszerna HalleJIeHO Ha TOJIyYeHHUE IIKOJIbHUKAMU KOHKPETHBIX 3HaHUHN O ()YHKIUU
KaK Ba)XHEHIEH MOJEIu OMUCAHMS U HCCIEJAOBaHUS PasHOOOPA3HBIX peabHBIX
npoiieccoB. M3yueHue CTENMEHHBIX, IMOKa3aTeIbHBIX, JIOTApUPMUUECKUX H
TPUTOHOMETPUYECKUX  (QYHKIIUHA  MPOJODKAET 3HAKOMCTBO  y4aIlllUXCAd  C
OCHOBHBIMH 3JIEMEHTApHBIMU (PYHKIIUSIMHU, Ha4YaTO€ B OCHOBHOM mikojie. [Tomumo
OBJIAJICHUSI  HEMOCPEACTBEHHBIMH  YMEHHUSMHU  pellaTh  COOTBETCTBYIOIINE
YpaBHEHHsS] M HEPAaBEHCTBA, y Yydalluxcs (QopMupyercs 3amac IeOMETPUYECKUX
NpEe/ICTaBIICHUH, JIeXkKAIIUX B OCHOBE O0BSICHEHUS ITPABOMEPHOCTH CTaHJIAPTHBIX U
IBPUCTUYECKUX NPUEMOB peuieHus 3anad. Temsl «lIpousBoanas» u «MHTErpanm»
cozepkKaT TPAAULIMOHHO TPYAHBIE BOIPOCHI JUIS IIKOJIBHUKOB, JAXKe I T€X, KTO
BbIOpas U3yuyeHne MaTEeMaTHUKU Ha YTIIyOJIEHHOM YpPOBHE, MOTOMY UX H3JIOKEHHE
[IpPEAIIoaaracT Omopy Ha TEOMETPUUYECKYIO HaIVBIAHOCTh UM HA ECTECTBEHHYIO
UHTYUILIMIO YyYaliuxcs, Oojiee, 4YeM Ha CTpOTHe ompenesieHus. Tem He MeHee
3HAKOMCTBO C 3THMM MaTepUaJiOM JaeT MPECTaBICHUE yJalIuMcs 00 00X Uaesx
Y METOJIaX MaTEMATUYECKON HAYKHU.

IIpn wn3ydyenun pasgena «BepoATHOCTP M CTAaTUCTHUKA» PacCMaTPUBAIOTCS
pa3IM4YHBIE MATEMAaTHYECKUE MOJICNIH, MO3BOJIAIOIINE H3MEPATh U CPABHUBATH
BEPOSITHOCTU PA3UYHBIX COOBITHI, J€NaTh BBHIBOJABI U MPOTHO3BL. DTOT MaTepUal
HEOOXOIMUM TpeXxzae Bcero sl (GOpMHPOBAHUA Yy ydamuxcs (yHKIIMOHAIHHOM
rPAaMOTHOCTH — yMEHHE BOCHPUHUMATh W KPUTHUYECKHM AHAIU3UPOBATH
uHbOpMaIMIO,  TPEACTAaBIEHHYI0O B  pa3luyHbix  ¢Gopmax,  MOHUMAThH
BEPOATHOCTHBIN XapaKTEP MHOTUX PEAJIbHBIX 3aBUCUMOCTEM.

Mecto npeamera B @enepaibHOM 0a3MCHOM Y4eOHOM ILIAHeE.

bazucHblli yueOHbIN (00pa3oBaTeNbHBIN) TUIaH AJ1s1 00pa30BaTEIbHBIX YUPEKICHU I
Poccuiickont ®@enepanun s u3ydeHus: npeamera «Maremaruka» OTBOAWT Ha
06a30BOM ypoBHE OT 4 y4eOHBIX YacOB B HENETIO W Ha YIIIYOJICHHOM YPOBHE OT 6
y4eOHBIX YacoB.

JlanHas pabodas mporpaMma paccyiTaHa Ha HW3ydeHHUE anreOpsl W3 pacuera 2,5
yaca B HEJIEIII0 U TeOMETPUH U3 pacueTa 1,5 yaca B Heeno.



Cornacno ®enepanbHOMy 0a3UCHOMY yu4eOHOMY IUIAHY JIJIsi 00pa30BaTEIbHBIX
yupexaennii Poccuiickoit ®enepanuu, peanu3ylIIMX OporpaMMbl  0OIIETo
o0Opa3oBaHus, HA U3y4YE€HHE Kypca «AnreOpa U Hayajga MaTeMaTHYECKOro aHajlu3a
10-11 xnaccel» (yriyOneHHbI YypoBeHb) OTBoaMUTCS He MeHee 136 uacoB B 10
kiacce u 136 gacoB B 11 kiacce u3 pacuera 4 yacoB B Henento. JlanHas pabouas
IporpamMma COCTaBJIeHa U3 pacyeTa 85 4acoB B rojla Ha U3ydeHue Kypca «Anredpa
1 Hadana aHanuza 10-11 kmacce» B 10 knacce u 85 ywacoB B roa B 11 kiacce (34
y4eOHBIX HeJenu Mo 2,5 yaca B Henenio). s o0s3aTeibHOr0 M3y4deHus Kypca
«["eomeTpus» Ha 3Tane cpeAHero (MoJHOro) oduero oopasoBanus oTBoauTcsA 51
B roJl U3 pacyeta 1,5 4 B HEAENIO.



JIn4HOCTHBIE, MeTaNPeAMEeTHBIEC U MPeAMeTHbIE Pe3y/JIbTAThI 0CBOCHUSA
yueOHoro npeamera B 10-11 kiaccax

Iliianupyemble pe3yabTaThbl OCBOCHUSI Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIE:

- chOpMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAyKW; KPUTUYHOCTH MBIIUICHUS, YMEHHUE paclo3HaBaTh
JIOTUYECKU HEKOPPEKTHBIC BBICKA3BIBAHUS, OTINYATh TUIOTE3Y OT (PaKTa;

- TOTOBHOCTh U CITIOCOOHOCTh BECTH JUAJIOT C APYTUMHU JIFOABMU, JOCTUTATh B HEM
B3aMMOIIOHUMAHUS, HAXOIUTh OOIIME e U COTPYIHUYATH JI UX JOCTHXKCHUS;
- HaBBIKM COTPYIHMYECTBA CO CBEPCTHUKAMHU, AETbMHU MIIAJUIEr0 BO3pacTa,
B3pOCIABIMU B 00pa3oBaTeNbHOW,  OOIIECTBEHHO  TOJIE3HOM,  y4eOHO-
MCCIIEI0BATEIBCKOM, TPOEKTHOM U JPYTUX BUIAX AEATCIBHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTbH K 00pa30BaHUIO, B TOM YHUCJIE CaMO00pa30BaHUIO, HA
OPOTSIKEHUU BCEW JKU3HU; CO3HATEJIBHOE OTHOILICHHWE K HENPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOW TpodecCHOHaTbHON M OOIIEeCTBEHHOM
NESATEIbHOCTH;

- DOCTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUas AICTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOr0 TBOPYECTBA;

- OCO3HaHHBIM BBIOOpP Oynymiedr mnpodeccu W BO3MOXKHOCTh PeaTH3aINU
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K MpodhecCHOHATBHOM
JESTENHHOCTH KaK BO3MOKHOCTH YYacCTHSl B PEUICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIECTBEHHBIX MTPOOIEM;

MeTanpeaMeTHbIE:

- YMEHHE CaMOCTOSITEJIbHO ONpENEesaTh LEeTU CBOEro OOy4YeHHs, CTaBUTh U
dbopmynupoBaTth s ceOsd HOBBIE 3aJaud B y4éOe W TO3HABATEIIBHOM
NEeATENIbHOCTH, pa3BUBaTh MOTHUBBI M HWHTEPEChl CBOEW IO3HABATEIbHOMN
NEeATEIbHOCTH;

- YMEHUE CaMOCTOSITEJIbHO TUIAHUPOBATh MYTH JOCTUKEHHUS LIEJIEH, B TOM 4YHCIIE
aJTbTEpPHATUBHBIC, OCO3HAHHO BHIOMpATh HamoOosiee A(HPEKTHUBHBIE CIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

- yYMEHHUE COOTHOCUTh CBOM JECHUCTBHUS C IUIAHUPYEMBIMHU pe3yJIbTaTaMH,
OCYILIECTBIIATh KOHTPOJIb CBOEU JIEITEIBHOCTH B IIPOLECCE JOCTHUKEHHUS
pe3ynbTaTa, ONpeAessiTh CIIOCOOBI JEHCTBUM B paMKaxX MPEIIOKEHHBIX YCIOBUMA U
TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHUCTBHUS B COOTBETCTBHUH C HM3MEHSIOIICHCS
CUTYaIUEH;

- YMEHHE OIEHWBATh NMPABWIHHOCTH BBIMOJHEHUSI Y4eOHOW 3a/1aun, COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHHUS;

- BIIaJICHHE OCHOBAMHU CAMOKOHTPOJISI, CAaMOOLICHKH, MPUHATHUS PEIICHUN WU
OCYIIECTBJIICHHSI OCO3HAHHOTO BbIOOpa B y4eOHOW U  TIO3HABATEIHHOMU
NEeATEeNbHOCTH;

- YMEHHE MPOJYKTUBHO OOIATHCS M B3aMMOJICHCTBOBATh B MPOIECCE COBMECTHOM
NEATeNIbHOCTH, YYUTHIBATh MO3UIMU JIPYTUX YYaCTHUKOB  JEATEIbHOCTH,
3¢ PekTUBHO pazpenaTb KOHMIUKTHI;



- BJAQJCHHE HaBbIKAMU TO3HABAaTEJIbHOM , Yy4eOHO-UCCIIENOBATEIbCKON H
MIPOEKTHOW JESTENbHOCTH, HABBIKAMHU pa3pelieHus NpoOsieM; CIOCOOHOCTh H
TOTOBHOCTB K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELICHHs MPAKTUISCKUX 3a/1a4,
MPUMEHEHUIO PA3IMYHBIX METOAOB IMO3HAHUS;

- TOTOBHOCTh W CIOCOOHOCTh K  CaMOCTOSITEIbHON — MHGOPMAIMOHHO-
MO3HABATENbHOM JESITENFHOCTH, BKIIIOUAs YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX WH(OpMaNMK, KPUTHUECKH OICHUBATh M HMHTEPIPETHPOBATH
uHGOPMAITUIO, TIOTYyYaeMYI0 U3 Pa3UIHBIX HCTOUHUKOB;

- YMEHHE UCIOJB30BaTh CpeICcTBa HWH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texnonoruii (MKT) B pemieHnH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPTraHM3aIMOHHBIX 33734 C COOMoJeHHEeM TpeOOBaHUI SPrOHOMUKH, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, PeCYypCcOCOepEKeHNS, TIPABOBBIX M ICTETUIECKUX HOPM,
HOPM HH(OPMAIIMOHHOW 0€30TacCHOCTH;

- BIIQJICHHE SI3BIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTHYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3pEHUS, HCIIOIH30BATh aJICKBATHBIC SI3IKOBBIE CPEJICTBA;

- BJIaJICHUE HABBIKAMU MMO3HABATEIHHON PE(IICKCUN KaK OCO3HAHHUS COBEPIIaeMbIX
JICHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAaHWH, TPaHMII
CBOETO 3HAHWS W HE3HAHWS HOBBIX TIIO03HABATEIBHBIX 33/lad U CPEICTB WX
TOCTH)KCHUS,

npeaMeTHble (YriyOJeHHBIA YPOBEHB):

-cOpMUPOBAHHOCTHh TMPEJCTABICHUM O MaTeMaTHKe KaKk YacTh MHPOBOU
KyJIbTYpbl U O MECTE€ T€OMETPHU B COBPEMEHHOM LMBHIM3AIUMU, O CIOco0ax
ONMCAaHMS HA MATEMATHUYECKOM SI3bIKE SIBIICHUN PEaTIbHOT'O MUPA;

- c(OpMHUPOBAHHOCTh TPEJCTABIEHUNA O MATEeMAaTUYECKUX TOHITHSIX KaK O
BOXHEUIINX MAaTEMaTUYECKUX MOJIEISAX, IMO3BOJSIONIMX OINUCHIBATh W M3y4YaTh
pa3Hble TPOIECCHl W SIBJICHUS; MOHMMAaHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOCHHSI MAaTEMaTHYECKUX TEOPUH;

-c()OpMUPOBAHHOCTh TPEACTABICHUN O HEOOXOAMMOCTH JOKa3aTelbCTB TpHU
000CHOBaHMHM MaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCHOMATHUKH B IIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUMH;

- c(hOpPMHUPOBAHHOCTh MOHATUMHOIO ammapaTa IO OCHOBHBIM pa3sfelnaM Kypca
reOMEeTpPUH; 3HAHUSI OCHOBHBIX Te€OpeM, (OpMYJT U YMEHUS UX IMPUMEHSATh; YMEHHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIapTHBIE CIIOCOOBI pelICHUs 3a/1ay;

- ¢(OpMUPOBAHHOCTh YMEHHI MOJEIUPOBATH pealbHbIE CUTYallUH, UCCIIEOBATH
MOCTPOEHHBIE MOJICNN, HHTEPIPETUPOBATH MOJIYUCHHBIN pPe3ysIbTarT;

- BJIQJICHUE T'€OMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHHsI MCIIOJIB30BAaTh €ro IS
OMHUCAaHUS TPEIMETOB OKPYXKAIOUIET0 MHpa; pPa3BUTHE MPOCTPAHCTBEHHBIX
NpEJCTaBICHUN, HM300pa3uUTENbHBIX  YMEHHM, HABBIKOB  I'€OMETPHUYECKHX
IMOCTPOEHHU;

- BJQJICHHE METOJaMH JI0Ka3aTelIbCTB W QJITOPUTMOB pEIICHUS; YMEHHE UX
NPUMEHATDH, IPOBOJIUTH JOKA3aTEeIbHBIC PACCYKICHHUS B XOJ€ PEIICHUS 3a/1aY;

- BJAJICHUE OCHOBHBIMH TOHSATHSMH O TIUIOCKUX M MPOCTPAHCTBEHHBIX
reoMeTpuyecKux (Urypax, iX OCHOBHBIX CBOHCTBaX; C()OPMHUPOBAHHOCTh YMECHHS
pacrmo3HaBaTh Ha YEPTEXkKax, MOJEIIX W B pEaTbHOM MHpPE TE€OMETPHYECKHE
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(buUryphl; NpUMEHEHUE U3YUYEHHBIX CBOMCTB reoMeTpudeckux Guryp u Gopmyn as
pEIICHUsI TEOMETPUUECKUX 3a71a4 U 33724 C MPAKTUYECKUM COJICPKAHUEM;

- BJIQJICHUE HABBIKAMM MCIIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM MNpHU
pELICHUY 3aaY;

- BIAQJICHUE CTAaHJAPTHBIMM MNpUEMAMHU  PEIICHUS  PAMOHATIBHBIX U
MppalMOHAIBHBIX, MOKA3aTEIbHbBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKNX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM;

- chOpMUPOBAHHOCTh TMPEJCTABICHUN O TMpoleccax MU SBJICHUSAX, HUMEIOIINX
BEPOATHOCTHBIA XapakTep, O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM
MUpe, OO0 OCHOBHBIX TOHSTHSIX OJEMEHTApPHOW TEOPUHM BEPOSTHOCTEH;
c(hOpMUPOBAHHOCTh YMEHHUN HaXOJUTh U OIICHUBATH BEPOSITHOCTH HACTYILICHUS
COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYAIUsIX U OCHOBHBIC XapaKTEPUCTUKU
CJIy4ailHbIX BEJIMYUH;

- c(hOPMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MaTeMaTHYECKOTO
aHallu3a M HUX CBOMCTBAX, BJIQJICHUE YMEHHEM XapaKTEpHU30BaTh MOBEJICHUE
GbyHKIMM, WCMONb30BaHUE TMIOJYUYCHHBIX 3HAHUM JUIS OMHCAaHWS M aHaju3a
pealIbHBIX 3aBUCUMOCTEI;

- BJIQJICHUE YMEHUSIMU COCTABJICHUS BEPOATHOCTHBIX MOJIECJICH IO YCIOBUIO 3a]1a4u
Y BBIYUCJICHUS BEPOSTHOCTH HACTYIUICHHUS COOBITUH, B TOM YHUCJIE C IPUMEHEHHUEM
dbopMyn KOMOWMHATOPUKA M  OCHOBHBIX TEOPEM TEOPHH BEpPOSTHOCTEH;
UCCJIEOBAHUE CITyYAHBIX BEJIMUMH 10 UX PACIpPEAEIICHUIO.

1. Ilnanupyemble pe3ybTAaThl U3yYeHUA MO TeMe «UHC/I0BbIe U OyKBEHHbIE
BbIPA/KEHHU D)

BpInyCKHMK HAy4YHTCSH:

BBITIOJHATH apudMeTHdeckue NedCTBUS, CoueTas YCTHbIE U MTUChbMEHHBIE TPUEMBI,
OPUMEHEHHE  BBIYUCIUTEIBHBIX  YCTPOWCTB; HAXOAUTh 3HAYEHHS  KOPHS
HATypaJbHOW CTENEeHHW, CTENEHW C pallMOHAJbHBIM I[OKaszareneM, Jiorapudma,
UCTIONIb3Ys TPU HEOOXOJUMOCTH BBIYUCIUTENIbHBIE YCTPOMCTBA; MOJIB30BATHCS
OLCHKOW W TIPUKHUIKON IIPU MPAKTUYECKUX pacyueTax;

OPUMEHATh TOHATHS, CBSI3aHHBIE C JIEJIMMOCTBIO LIEJBIX YHUCEN, MPU PEIICHUH
MaTeMaTHYECKHUX 3a/]a4;

HaXOAUTh KOPHH MHOTOWIEHOB C OJHOW NEPEMEHHOM, PACKIAAbIBATH MHOTOWICHBI
Ha MHOXUTEIIN;

MIPOBOJUTH MPEOOPa30BaAHUS YMCIOBBIX U OYKBEHHBIX BBIPAKCHHUH, BKIIOUAIOIINX
CTETICHH, paJUKaIIbI, TOTapU(GMbI 1 TPUTOHOMETPUUECKHE (PYHKITUH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTD:

BBITIONIHATh TPAKTUYECKHE pacueThl 1o ¢opMynaMm, BKIOYas (GopmyIsl,
coJiep KaInue CTENeH!, PaauKalbl, Jorapu(Mbl B TPUTOHOMETPpUUYECKHE (DYHKITHNH,
pu  HEOOXOAMMOCTH UCIOJB3YSl CIPABOYHbIE MaTepualbl W MpOCTEHIINe
BBIYMCIIUTENBHBIE YCTPOMCTBA.

Ils1anupyembie pe3yabTaThl H3yYeHHs N0 TeMe « PyHKuuu U rpapuxkm»
BbInyCKHUK HAYYHTCH:
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- OIpeAeNATh 3HAUeHHE (QYHKUHMHM MO 3HAYEHHUIO apryMeHTa IpH Pa3IMYHbIX
cnocobax 3a1aHusi PyHKIUY;

- CTPOUTH IPAPUKU U3YyUEHHBIX (DYHKIIHMI, BHIIOIHITH NPeoOpa3oBaHus rpaduKoB;
- OIIUCBIBATh MO IrpaduKy U no Gopmysie NOBEAECHUE U CBOMCTBA (YHKUMA;
pemarb ypaBHEHHUS, CUCTEMbl YpPaBHEHHUH, HEPaBEHCTBA, HUCIOJNb3ysl CBOMCTBA
(GyHKUIUN U UX rpapuyecKue npeacTaBIeHUs.

BbInyCKHMK MOJYYUT BO3MOKHOCTh:

ONMKCHIBaTh M HCCIEAOBaTh C TNOMOUIbI0 (YHKUUNA peajbHble 3aBUCUMOCTH,
MPEACTABIATh UX TpaUueCKH; HHTEPIPETUPOBATH IPAPUKU PEATBHBIX MPOLECCOB.
IInanupyembie pe3yJIbTaThl H3yYeHHS 1O TeMe «Y paBHEHUS M HEPABEHCTBA»
BpInyCKHUK HAyYHTCH:

pemarb panuoOHalIbHbIE, TOKa3aTeJdbHble M JIOTApU(DMHUUECKHE YpaBHEHUS U
HEPABEHCTBA, UPPALMOHAIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;
JI0Ka3bIBaTh HECJIOKHbIE HEPABEHCTBA;

pelaTh TeKCTOBBIE 3aJa4i C TIOMOIIBI0 COCTaBJICHUS YpaBHEHUM, U HEPABEHCTB,
UHTEPIPETUPYS PE3YIbTAT C YUETOM OIpaHUYCHUI YCIOBUS 3a/1a4u;

U300pakaTh Ha KOOPJIMHATHOM IJIOCKOCTH MHOKECTBAa pEIICHUI ypaBHEHHH U
HEPABEHCTB C ABYMSI IEPEMEHHBIMU U UX CUCTEM.

HaXOAUTh MPUOJIMKEHHbIE PEIICHUS YpPaBHEHUHW M UX CHUCTEM, HCIOJIb3Ys
rpauyeckuii MeTox;

peliaTte ypaBHEHHUS, HEPABEHCTBA M CHCTEMbl C HPUMEHEHUEM TIpadHuuecKux
peACTaBICHUN, CBOUCTB () YHKITUH, TPOU3BOTHOM;

BbIyCKHHMK IOJIYYUT BO3MOKHOCTh:

UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUUYECKOH 1€ATEIbHOCTU U
NOBCETHEBHOM KW3HM I IIOCTPOEHUS M  HCCIEAOBAHMS  IMPOCTEUIINX
MaTEMATHYECKUX MOJICIICH.

Ilnanupyemblie pe3yjbTaThl U3YUYEHUS N0 TeMe «DJIeMeHThl KOMOMHATOPHKH,
CTATHCTHKH U TEOPUH BEPOATHOCTEN»

BeinycKHMK Hay4YHTCH:

- pewmarh IpocTeline KOMOWMHATOpHBIE 3aJaud METOAOM Iepedopa, a Takxke
C UCHOJb30BAaHMEM H3BECTHBIX (GOpMyl, TpeyroibHuka [lackans; BBIYHCIATH
KO3 (P hUITHEHTBI OmHOMA Hprotona o dbopmye u c
UCII0JIb30BaHUEM TpeyrojpHuka Ilackans;

- BBIYHCIIATh, B MPOCTEHIINX CIIY4asiX, BEPOATHOCTU COOBITHII HA OCHOBE IMOJICYETA
YHCJIa HCXO0B.

BbInyCKHMK MOJYYUT BO3MOKHOCTh:

- AHaJU3MpOBATh pEAJIBHBIE YHCIOBBIE JIAHHBIE, MPEJACTABICHHbIE B BHJIE
auarpaMm, rpaduKos;

- aHAJM3UPOBATh UHPOPMALIMIO CTATUCTHYECKOTO XapakKkTepa.

I'eomerpusn

IInanupyembie pe3yabTaThl H3y4eHHs 10 TeMe « [lapajieJbHOCTh NPAMBIX H
IIOCKOCTEeN»
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BpInyCKHUK HAYy4YHTCH:

M300pakaTh F€OMETPUYECKHE (PUTYPBl U TE€Ja, BBINOJIHATH YEPTEK IO YCIOBHUIO
3a/1a4y;

pemaTe IEOMETPUYECKHE  3aJadd, ONUpasCh HA M3Y4YEHHbBIE  CBOMCTBA
IJJTAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (DUTYP M OTHOIICHUU MEXKITYy HHUMH,
MIpUMEHsIsl anreOpanuecKuil 1 TPUTOHOMETPUUYECKUH arapar;

IIPOBOJIMTh JIOKA3aTEIbHBIE PACCYKICHHS NpPH PEUIEHWH 3a/1ad, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

BBIYUCIISATh JIMHEHHBIE 3JIEMEHThI U YTJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpaIUsX,
00bEeMBbl W TUIONIAA TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI W UX MPOCTEHUIIMX
KOMOMHAINH;

IPUMEHATh KOOPJMHATHO-BEKTOPHBIA METOJ| JUIs BBIYMCIICHUS OTHOIICHUH,
PACCTOSIHUU U YIJIOB;

CTPOUTH CEUCHHUSI MHOTOTPAHHUKOB U M300paXKaTh CEUCHUSI TEJI BPAILICHUS;
BhInyCKHMK MOJYYHT BO3MOKHOCTD:

UCII0JIH30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B MPAKTUYECKOUN JEATETLHOCTH U
NOBCETHEBHOM KU3HHU JIJIS:

uccaeqoBaHus (MOJECIUPOBAHMS) HECIOKHBIX NMPAKTUYECKUX CUTyallMii HA OCHOBE
U3Y4YEHHBIX (OPMYJT U CBOUCTB (UTYD;

BBIUMCIICHUS [UTUH, TUIomaZell U 0ObEMOB peajbHBIX OOBEKTOB MPHU PEIICHUU
NPAKTUYECKUX 3aJlay, HCIOJb3ys TMpPU HEOOXOIUMOCTH CHPABOYHUKH U
BBIYHCIIMTEIbHBIE YCTPOICTBA

2. TpeOyemble pe3yJibTaThl 00y4eHHUs 1O ajredpe.

YucsioBbie M OyKBEHHbIE BBIPAKEHUS

yMeTh:

* BHIIIOJIHATh apu(METUUECKHe JEHUCTBUS, codYeTas YCTHbIE M IHUCbMEHHbBIC
IPUEMBI, MPUMEHSSI BBIYMCIUTEIIbHBIE YCTPOWCTBA; HAXOAUTh 3HAYEHHS KOPHS
HATypaJbHOW CTENEeHHW, CTENEHUW C palMOHAJbHBIM I[OKa3zareneM, Jiorapudma,
UCTIONIBb3Ys .MIPH HEOOXOAMMOCTH BBIYUCIHUTENbHBIE YCTPOMCTBA; MOJIB30BATHCS
OLICHKOM M IPUKUJKOUN IIPU IMTPAKTUYECKUX pacueTax;

* MPOBOJIUTH IO MU3BECTHBHIM (hOpMyJsiaM U TpaBUiIaM MpeoOpa3oBaHUsi OYKBEHHBIX
BBIpaKEHU, BKJIFOYAIOILIHAX CTEIEHH, pauKalbl, JorapugpMsbI u
TPUTOHOMETpUYEeCKUe (PyHKIIHH;

* BBIYUCIISITh 3HAYCHHUS YHCIOBBIX W OYKBEHHBIX BBIPAKEHUM, OCYIIECTBISS
HE0OXOIUMBIE TIOJICTAHOBKH M MPE0Opa30BaHUS;

BBITIOJIHAThH JAEHUCTBUS C KOMIUIEKCHBIMHM YHCIIAMH, MOJIb30BATHCS T€OMETPUUECKOM
MHTEpIpETAMe KOMIUIEKCHBIX YHCEN, B MPOCTEHIIMX CiIy4yasX HaXOAUTh
KOMIIJIEKCHBIE KOPHH YPaBHEHUH C ACHCTBUTEIBHBIMU KOA(DPUITHEHTAMHU
HCNOJIb30BaTh MNPHOOpPETeHHbIE 3HAHMA W YMEHHSI B NPAKTHYECKOM
AesiTeJIbHOCTH U MOBCEHEBHOM KU3HU J1JIA

* IPAKTUYECKUX pacyeToB mo ¢dopmynaMm, BKIOUYas (QOpMYJbl, COAEpKAIlIKEe
CTENEHU, paJUKaibl, JIorapudMbl U TPUTOHOMETpHUUECKUE (YHKIMH, OOpallasch
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IpyU HEOOXOAMMOCTH K CIPAaBOYHBIM MaTephallaM W HOPHUMEHsS NpOCTEHIINe
BBIYMCIIUTEIBHBIE YCTPONCTBA.

DyHKUUM U TPaPUuKu

yMeTh:

* OIIpe/eATh 3HaueHue (QYHKUUM MO 3HAYCHHUIO apryMEHTa IMpH pa3IMyHBIX
cnoco0ax 3a1aHusi PyHKIUY;

* CTPOUTDH rpaMK U3yUYEHHBIX (PYHKIIUH;

* ONMCHIBATh MO TIpauKy M B MPOCTEHIIHUX Ciy4yasx 1o (Gopmyse MOBEICHHUE U
CBOICTBa QYHKIHUU;

* HAXOJIUTH 10 TpaduKy PYHKIMU HAMOOJIbIINE U HAUMEHBLINE 3HAYEHUS;

* pelIaTh ypaBHEHHWs, MPOCTEHIINE CHUCTEMbl YPABHEHHM, MCHOJb3ys CBOMCTBA
GyHKIUN U UX rpaQuKy;

* HCCNIEIOBaTh B NPOCTEHIIMX clydasX (PYHKIMM Ha MOHOTOHHOCTb, HaXOJHUTh
HauOOJbIINE U HAUMEHbIIINE 3HAYEHUsI PYHKIUH, CTPOUTH Tpa(UKH MHOTOUYJICHOB
U TPOCTEHUININX pAlMOHAIBHBIX (YHKIMA C HCIONB30BAaHHWEM ammapara
MaTEMAaTHYECKOTO aHAIM3a; MCNO0JIb30BATh NPHOOPETEeHHbIE 3HAHUS U YMCHUSA B
NMPAKTHYECKON AeATeJIbHOCTH U MOBCEAHECBHOM KU3HM JJIA

* OIMMCAHUsS C MOMOIIbI0 (DYHKIMI pa3IMYHbIX 3aBUCUMOCTEH, MPEACTABICHUS UX
rpaduuecku, HHTEpIIpeTaIui rpaduKoB.

Havana MmaTeMaTH4eCKOro aHajamu3a

yMeTh:

* BBIYUCIISITh  MPOU3BOJIHBIE M IMEPBOOOpPA3HBbIE  DIIEMEHTAPHBIX  (YHKIIMA,
UCIIOJIb3YS CIIPABOYHBIE MAaTE€pUAIIbI;

* BBIUUCIATH B MPOCTEHMIIMX  ClIy4yasxX IUIOMQAM C  HMCIOJIb30BAHUEM
epBOOOpa3HOM;

HCNOJIb30BAaTh MNPHOOpPETeHHbIE 3HAHMS M YMEHHUSI B MPaKTHYeCKOil
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU JJIA

* pELICHHs] TPUKIAIHBIX 3a/a4y, B TOM YHCIE COLHAIBHO-3KOHOMUYECKHX U
¢u3nyecknx, Ha BbIUKCICHHE HAMOONBUINX W HAUMEHBIIMX 3HAYCHHUH, Ha
HAax0KJICHUE CKOPOCTU U YCKOPEHUS.

YpaBHeHUS U HEPABEHCTBA

yMeThb:

* pemiath paluoHaJbHbIE, MOKa3aTeIbHbIE U JIOTapU(PMHUUECKUE YpaBHEHHUS U
HEPABEHCTBA, MTPOCTEUIINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKHAE YPaBHEHMUS,
UX CUCTEMBI;

* COCTaBJISAITh YPABHEHHs M HEPABEHCTBA 110 YCIOBUIO 33J1a4H;

* UCIIOJIb30BaTh TpaduUecKuii METO 7Sl MPUOIMKEHHOTO PELIeHHs] YpaBHEHUHN U
HEPABEHCTB;

* U300pakaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXECTBA PEUICHUN MPOCTEHIINX
YPaBHEHUW U UX CUCTEM.

Hcnosab3oBaTh nNpHOOpeTeHHBbIE 3HAHUA M YMEHHS B IPaAKTHYECKOH
AeATeJbHOCTH U NOBCEAHEBHOM KU3HU /I
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* IOCTPOECHUS U UCCIIEIOBAHUS MPOCTEUIINX MATEMATHYECKUX MOJEIEH.
JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKHU U TEOPHHU BEPOATHOCTEH

yMeTh:

* peliath MpOCTeHIre KOMOMHATOPHBIE 3aJa4yl METOJIOM Mepedopa, a TaKkKe C
HCIIOJIb30BaHUEM U3BECTHBIX (HOPMYIT,

* BBIUUCIIATH B MPOCTEHIIUX CIIy4asiX BEPOSTHOCTH COOBITHII HA OCHOBE IOJICUETa
YHUCIIa UCXO0B.

Hcnonb3oBaTh npuoOpeTeHHbIE 3HAHUS M YMEHHUS B MNPAKTHYECKO
AeSITeJIbHOCTH U NMOBCEIHEBHOM KU3HHU JJISL

* aHaJM3a peaJbHbIX YHUCJIOBBIX JAHHBIX, MPEICTABICHHBIX B BHUAEC JUarpamMmm,
rpaduKoB;

* aHanM3a UHQPOPMAIUU CTATUCTUUECKOTO XapaKTepa

3. TpeGyemble pe3yabTaThl 00yUeHUs BbINYCKHUKOB M0 FeOMETPHH.

JI0JI5KHBI 3HATD:

. Muororpannuku. Ilpusma, ee ocHoBaHus, OOKOBBIE peOpa, BbICOTa, OOKOBas
MIOBEPXHOCTb. [Ipsimas u HaKJIOHHAasl, TpU3Ma. [TpaBunbHas npu3ma.
[Mapamnenenunesn. Kyo6.

[lupamuma, ee ocHoBaHWEe, OOKOBBIE peOpa, BHICOTa, OOKOBas IMOBEPXHOCTb.
TpeyronbHas nupamuia. [IpaBuiibHas nupamMuaa. Y cedyeHHas NUpaMuaa.
Cummerpun B KybOe, mnapamienenunene, npusme u nupamuzge. [lonstue o
CUMMETPUM B TIPOCTPAHCTBE (LIEHTpajbHas, oceBas, 3epKaibHas). lIpumepsl
CUMMETPUH B OKPY’KAIOIIEM MHUpE.

Ceuenus kyOa, MPU3MBI, TUPAMUJIBL.

[IpencraBienne o TMpaBUIBHBIX MHOTOTPAHHHMKAX (TeTpa’ap, KyO, OKTadp,
JTOAEKadAP U UKOCAIP).

Tema wu  mnoBepxHOCTHM  BpameHus. HwmmHAp W KOHYC. YCEUCHHBIU
koHnyc. OcHOBaHue, BBICOTA, OoxoBas MTOBEPXHOCTh, oOpa3zyroras,
pa3BepTka. OCEeBbIE CEYEHUS U CEUCHHUS], TapAJIIEIbHBIE OCHOBAHUIO.

[lap u cdepa, ux cedeHus, KacaTeabHas TNIOCKOCTh K cepe.

O0bembl Ten W IUIOMAAM UX moBepxHocTel. [lonstue 00 o0beme Tena.
OTtHomeHrne 06beMOB MOAOOHBIX TEN.

dopmyibl 00beMa Kyda, IPSIMOYTOIBHOTO MapauieJenuneaa, TPU3Mbl, ITUIUHAPA.
@opmynbl 00beMa TUpamMuAbl U KOHyca. Dopmymnbl TUIOMAAM TOBEPXHOCTEH
MUINHAPA U KoHyca. DopMyiel 00beMa mapa ¥ miomaad chepsl.

Koopaunatel m BekTOpbl. JlekapTOBBI KOOpAHMHATHI B IpocTpaHcTBe. Dopmyiia
paccTosiHUSI MEXAY JABYMs TOUKaMH. YpaBHeHUs: cepsl u miockoctu. Dopmyna
paccTosIHUA OT TOYKH JO TJIIOCKOCTH.

Bekropsl. Monynb BekTopa. PaBeHCTBO BekTOpoB. CloXKeHHME BEKTOPOB U
YMHOKEHUE BEKTOpA Ha YHUCIO. YTOJI MEXIy BekTopamu. KoopawHaTel BEKTOpA.
CxanapHoe NpOoHu3BEAEHUE BEKTOPOB.

JO/IZKHBI yMeTh:
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pacno3HaBaTh Ha 4epTekax M MOJEISAX MPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUAMU;

aHAIM3UPOBATH B MPOCTEHMIIMX CIy4yasX B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

M300pakaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIbIE TENa; BBHITOIHATH YEPTEKU 1O
YCIIOBUAM 3a7ady,

CTPOUTH NPOCTEUIINE CEUeHUSI KyOa, MPU3MbI, TUPAMHUIBI;

pelarh IUIAHUMETPUUYECKHE U IMPOCTEMIIME CTEPEOMETPUUYECKHE 3aJa4yd  Ha
HAXO0XKJIECHUE T€OMETPUUECKUX BEJIMYUH (JJIMH, YIJIOB, IJI0Iaaeld, 00beMOB);
UCIIOJB30BaTh IIPU PELICHUU CTEPECOMETPUUECKMX 3a1a4 I[UIAHUMETPUYECKHUE
(aKTbl U1 METO/IbI;

IIPOBOAUTH JI0KA3aTEIbHbIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BJIAJICTh KOMIICTCHIUSAMMU y4eOHO-TI03HABATEILHOM, LIEHHOCTHO-
OpUEHTAMOHHOW,  pedyeKCUBHOM, KOMMYHUKATUBHOW, HMH(POPMAIIMOHHOM,
COLIMAIbHO-TPYAOBOM.

CIIOCOOHBI MCIOJIb30BAaTh MPUOOPETCHHbIE 3HAHUS M YMEHHUS B MPAKTUYECKOU
NEATENIbHOCTY U MIOBCEIHEBHOW KU3HU:

JUIs ACCIIEIOBaHMsS (MOAEIUPOBAHMS) HECIOXKHBIX NPAaKTUUYECKUX CUTyallMi Ha
OCHOBE M3yYEHHBIX (POPMYJI U CBOWUCTB (HUTYD;

BBIYUCIIEHHUA OOBEMOB U IJIOUIa/IEH MOBEPXHOCTEW NMPOCTPAHCTBEHHBIX TEN IMPH
pEIIEHNH MPaKTUYECKUX 3a7ad, UCIOJIb3Yys IPU HEOOXOAMMOCTH CHPAaBOYHUKHU U
BBIYKCIIUTEIILHBIE YCTPOMCTBA
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Conepxanune yueonoro kypca <MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIU3A, TEOMETPUS B 10-11 xiaccos
Marematuka
10 kiacc
(4 yacoB B HeeJ10, Bcero 136 yacon)

1. JleiicTBUTE/IbHBIE YHCJIA.
[TonsaTue neiictBuTENbHOTO Urciaa. MHoxecTBa uncesn. CBOMCTBA AEHCTBUTEIbHBIX
qucen
Meron maremarnuyecko uHAykuuu. IlepecranoBku. Paszmemenus. Coueranus.
Jloka3aTenbCTBO YMCIOBBIX HEPABEHCTB JlennMoCTh 1enbix yucesl. CpaBHEHUE MO
MOJYJIIO M. 3a7]a4u C LIEJOUYUCICHHBIMUA HEU3BECTHBIMU.
I'eomeTpust HA JIOCKOCTH
CgoiicTBa OHCCEKTpUCHI yrja TpeyrojibHuKa. PelieHne TpeyroiabHUKOB.
Boruncnenue OuccekTpuc, MeauaH, BBICOT, PaJNYCOB BIHCAHHOW W ONMHUCAHHOM
OKpYy>XHOCTeH. DOpMyIIbI TIIOMIAIU TPEyroiabHuKa: dhopmyna ['epoHa, BeIpaKeHUs
IJIOIIAAU TPEYTOJbHUKA Yepe3 painyC BIMCAHHON U ONUCAaHHON OKPY>KHOCTEH.
Boeiuncienus yrioB ¢ BEPIIMHOW BHYTPU M BHE Kpyra, yriia MEXIy XOpJamMu u
KacaresnbHOU. TeopeMa o mpou3BeaeHUH OTPE3KOB XopA. TeopeMa o kacaTenbHOU
u cekymeud. Teopema 0 cyMme KBaaparoB CTOPOH M JWaroHalieu
napajuiesaorpaMmma.
Teopema Yesl u Teopema MeHenasl.

3. PaumoHanbHble ypaBHEHNSI U HEPABeHCTBA.
Pannonansubie BoipakeHus. @opmynbl 6mHOMa HblOTOHA, CyMMBI U Pa3HOCTH
creneHer. JlenmeHne MHOroudsieHOB ¢ octraTtkoM. Anroput™m EBkinupa. Teopema
be3y. Kopenbp mHorowiena. Paunonanenbsie ypaBHeHUs. CHCTEMBI pallMOHAIBHBIX
ypaBHEHUH. MeToJ  MHTEPBAJIOB  PELICHUS HEPABEHCTB. PanuoHaibHbIE
HepaBeHcTBa. Hectporue HepaBeHcTBa. CHUCTEMBI pallUOHAJIbHBIX HEPABEHCTB.

4. BBejeHue B CTEPEOMETPHIO.
OCHOBHbIE TOHSATHUS CTEPEOMETPUU (TOUKA, MpsiMasi, MIOCKOCTb, MPOCTPAHCTRBO).
[TorsiTHe 00 AKCHOMAaTUYECKOM CIIOCOOE TTOCTPOCHHS T€OMETPHH.

5. IlapasneJbHOCTH NPAMBIX U IJIOCKOCTEIA.
[TapannenbHble TIpsAMBIE B IPOCTpaHCTBE. llapamienbHOCTH TpeX MNPAMBIX.
[TapamnenbHOCTP TPAMON M INIOCKOCTU. B3auMMHOE pacmnosioKeHue MpsSMbIX B
MIPOCTPAHCTBE. YTOI MEXAY IBYMs NpsiMbIMU. CKpeluBaromuecs: npsiMbie. Y TIIbl
C COHAaNpAaBJICHHMHU CTOPOHaMHM. YTroa Mexay npsaMmbeimu. [lapamtensHOCTh
miockocted. IlapamnenbHble miockocTu. CBOMCTBa mapaieNbHBIX TIOCKOCTEH.
Terpasnp wu mapamnenenunen. Terpasnap. Ilapannenenunen. 3amaun  Ha
MOCTPOCHUE CEUCHUH.
6. KopeHb cTenenu n.
[Tousatue ¢ynkuu u e€ rpadpuka OyHknus y = X". TloHATHE KOpPHS CTENEHHU n.
Kopuu uétHoii u Heu€tHOU creneHed Apudmernueckuit kopeHb. CBoiicTBa
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kopHer creneHn n. Oynkumsa y = .OyHkuua y = . Kopenp cremeHn n w3
HaTypaJIbHOTO YHCIIA.
/. CTeneHb MOJIOKUTEIbHOI0 YHCJIA.
Crenenp C palMOHAIBHBIM MoOKa3aTeneM. CBOMCTBAa CTENEHU C PalMOHAIBHBIM
nokazareneM. [lonsatne mnpenena mnociaenoBaTenbHOCTH. CBOWMCTBA MpPEEIOB.
beckoneuno yObIBatomas reomerpuueckas mnporpeccus. Yucno e. Ilonstue
CTENeHU C UppalMOHANIbHBIM NoKa3areneM. [lokazartenbHas QyHKIus
8. llepneHAUKYJISAPHOCTH NPSIMOM M MJIOCKOCTH.
IleprieHAUKYISAPHOCT IPAMOM M IUIOCKOCTH. lleprieHaukynspHbIe IpsMbIE B
IPOCTPAHCTBE.
[lapamienbHble  NpsMbIE, TNEPHEHAMKYJISpPHbIE K  IUIOCKOCTH.  lIpu3Hak
NEPHNEHAUKYJISIPHOCTA  OPsIMOM M IUIOCKOCTH.  Teopema O  MpsMOWH,
NEPNEHAUKYISPHON K IJIOCKOCTH. lIepneHauKynsp M HaKJIOHHBIE. YTOJI MEXKIY
IIPSAMOU U TIIOCKOCTBIO.
PaccTosHus OT TOYKM 10 TJIOCKOCTU. Teopema O Tpex NEPHEeHAUKYJsApax. YToi
MEXIY MPSAMOU U MIIOCKOCTBIO.
JIByrpannsiii  yroa. llepnenaukynspHocTs  mmockocten.  [IpsAmMOyronbHbIi
napauiesIeunen.
Tpexrpannsiii yroi. MHOTOrpaHHbId yroi.
9._Jlorapugmsl.
Jlorapudm umcna. OcHoBHOe Jorapupmuueckoe ToxaecTBo. Jlorapudm
IIPOU3BEICHMS], YACTHOI'O, CTEIIEHH, MIEPEeX0l K HOBOMY OCHOBaHUIO. JlecsITHUHBIN
U HaTypaibHbli Jorapudmbl. [IpeoOpazoBaHue BbIpaXEHUH, CoOJEpIKaIIUX
Jorapu@mel.
Jlorapudmudeckas GyHKIHS, €€ CBOHCTBA U Tpaduk.

10.IMpocTeiiimmue mnoka3zatejibHble W JorapuMuyeckue ypaBHeHHS H
HEPaBEHCTBA METOAbI UX PeLIeHMS.
IIpocTeiimme Tmoka3atenbHble ypaBHeHUs. [Ipocteiimue morapudmuyeckue
YpaBHEHUs. YPaBHEHUs, CBOIAIIMECS K MPOCTEUIIMM 3aMEHOM HEHU3BECTHOTO.
[Ipocreiimue moKa3zaTenbHbIE HepaBeHCTBA. lIpocteiimme morapupmMudeckue
HepaBeHcTBa. HepaBeHcTBa, cBOASIIMECS K IPOCTEMIIMM 3aMEHOM HEU3BECTHOTIO.
11. MHOrorpaHHMKHM.
[Tonstue mHororpanHuka. I'eomerpuueckoe Tteno. Teopema Oinepa. IIpusma.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamuma. IlpaBunpHas nupamuna.
Vceuennas nupamuna. llpaBunbHble  MHOrorpanHuku. Cummerpuss B
MpOCTpaHCTBE (LIEHTpasibHasi, oceBasi, 3epKajibHas). [loHATHE mNpPaBUIBHOTO
MHOT'OTPaHHUKA. DJIEMEHThl CHMMETPUU MTPABUIIbHBIX MHOTOTPAHHUKOB.

12.CuHyC ¥ KOCHHYC yIJia U YHcJa.
[Tonatue yrnma m ero mepel. Pangmannas mepa yria. OnpeneneHue cuHyca U
KOCHHYCa yriia U 4yncia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO ISl CUHYyCa
n kocuHyca. [loHATHs apkcuHyca, apkkocuHyca. IIpumepsl HCHOJIB30BaHMS
apKCHHYCa U apKKOcuHyca. POpMyJIbl I ApKCUHYCOB U apPKKOCUHYCOB.
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13. TaHreHc U KOTAHI€HC YIJIa M YUCJIA.
Onpenenenue TaHreHca W KoTaHreHca yriia. OCHOBHBIE TPUTOHOMETPUYECKHE
TOKJIECTBA JUIsl TAHITE€HCA U KOTaHreHca. [loHsATne apKTaHreHca M apKKOTaHI€HCa.
IIpuMepbl HCHONB30BaHMSI ApPKTAaHI€HCA M apKKoTaHreHca. @opmysbl  Juis
apKTaHI€HCa U ApKKOTAaHI€HCA.
14. ®opmyJbl c10KeHUS.
CuHyC, KOCMHYC W TAaHT€HC CyMMbl M Pa3HOCTH JABYX apryMeHTOB. DOpMyIbl
npuBeAeHus. CHHYC M KOCHHYC JIBOMHOTO apryMeHTa. @opmyibl HOJI08UHHOSO
apeymenma. [lpeoOpazoBaHre CyMMbl  TPUTOHOMETPUYECKUX  (YHKIMA B
IPOU3BEJICHUE W TPOU3BEICHUS B CyMMY. BuipasiceHue mpucoHOMempuieckKux
QyHKyul  uepe3  mameeHc — noN08UHHo2o  apeymenma. llpeoOpa3oBaHue
TPUTOHOMETPUYECKUX BBIPAKEHUH.

15. Tpuronomerpnyeckue GyHKIMUA YMCJI0BOr0 APryMeHTA.
Tpuronomerpuyeckue (GyHKIUHU, WX CBOWCTBAa W TpaduKH, MEPUOJUYHOCTD,
ocHoBHOM nepuoa. Oynkuus y = sin x. OyHkus y = cos X. OyHkuus y = tg x.
OyHKIMA y = Cctg X

16. TpuronoMeTpuyecKkue ypaBHeHUsI 1 HEPaBEHCTBA.
Penienre nmpocTedmmx TPUTOHOMETPUYECKUX YpaBHEHHUU. TpHUroHOMETpuYecKue
YpaBHEHHUS, CBOJSIIMECS K IMPOCTEHIINM 3aMEHOM Heu3BecTHOro. IIpumeHeHue
OCHOBHBIX TPUTOHOMETPUYECKUX (POpMYIT A pelieHus ypaBHeHu. OTHOPOIHbIE
ypaBHeHUs. Pewenue  mpuconomempuueckux  Hepasencme.  HepaBeHCTBa,
CBOZSLIUECS K MPOCTEUIINM 3aMEHOI HEU3BECTHOTO. Brenenue
BCIIOMOTATEIBHOTO yIiia. 3aMeHa HEU3BECTHOro t=SinX + COSX.
17. IloBTOpPEHHE Kypca reOMeTPHH.

18.BeposiTHOCTB coObITHII. YacToTa. Y C10BHASI BEPOSITHOCTD.
TabnuyHoe U rpaduueckoe mpencTaBieHre JaHHBIX. YHCIOBBIE XapaKTEPUCTUKH
PAOB JAHHBIX.
[Toodepénuplii 1 OTHOBPEMEHHBIN BBHIOOP HECKOIBKHX JJIEMEHTOB U3 KOHEYHOTO
MHOYECTBA.
DneMeHTapHble M CJIOXHBIE COOBbITHS. PaccMoTpeHue ciyyaeB M BEpPOSTHOCTD
CYMMbI HECOBMECTHBIX COOBITHI, BEPOATHOCTb MPOTUBOMOIOKHOTO COOBITHS.
[TonsiTue 0 HE3aBUCUMOCTU COOBITHI. BeposTHOCTH M CTaTHCTHUYECKas 4acToTa
HACTYIUICHUSI COOBITHS.

19.TToBTOpEeHME Kypca ajredpbl U MaTeMaTHYecKOro aHaau3a 3a 10 kiacc.

MaremaTuka
11 kiacc
(4 yacoB B Hene0, Beero 136 yacon)

1. ®yukunu u ux rpapuku
1.1 Tlonsitue ¢yHkuuu. dieMeHTapHbie QyHkuuu. OOIACTh OMNpENeSCHUs U
obnmactb u3MeHeHu  (PyHkuuu. OrpaHuyeHHOCTh  GYHKIUU. YETHOCTD,
HEYETHOCTh, MEPUOAUYHOCTh (yHKUMH. [IpomexyTku Bo3pacTaHus, yObIBaHMS,
3HAKOMOCTOSIHCTBA U HyIu (pyHKkuuu. VccnenoBanne QyHKUUMNA U TOCTPOCHUE UX
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rpauKOB 3JEeMEHTapHbIMU MeTojaMu. (OCHOBHBIE CHOCOOBI MPeoOpa3zoBaHUs
rpadukoB. I'paduxu ¢dyHkui, coaepxkamux wMoayiau. ['paduku CIOKHBIX
byHKIMI

1.2 Ilpenen ¢pynkuuu U HenpepbIBHOCTD. IlonsaTHE npeaena pyHkuuu
Opnocroponnue  npenensl.  CpoiictBa  npenenoB  ¢yHkumid.  [loHsiTHE
HernpepeiBHOCTH PyHKIIMKU. HenmpepbhIBHOCTH 37eMeHTapHbIX (hyHKIUN. Pa3peiBHEBIE
GyHKIUY.

1.3 Oopartnbie pynkuun. Illonsitue 00 o0paTHoil pyHKIMH

B3aumuo oOpatHbie ¢yHKuuu. OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIUU.
[Tpumeps! ucmonb30BaHUS 0OPATHBIX TPUTOHOMETPUUECKUX (PYHKIIUMA

2.1InauHap, KOHYC, WIap.

Hununap. Ilowstue wmunuuapa. Ilnomaas noBepxHocTH muiauHapa. Konyc.
[lonstue xownyca. Ilmomanp moBepXHOCTH KOHyca. YceueHHbI koHyc. Cdepa.
Map u cdepa. B3zaumuoe pacnonoxenue chepsl u miaockoctu. KacarenbHas
mwiockocTh K cdepe. [lmomans cdeprsl. B3aumuoe pacnosnoxkenue chepbl u
npsamoit. Cdepa BnucaHHas B IMUIUHIPUYECKYIO nmoBepXxHOCTh. Cepa BnucanHas
B KOHUYECKYIO MOBEepXHOCThb. CedeHue unuiaumHApuyeckoi moBepxHoctu. Cdepa
KOHUYECKOM TTOBEPXHOCTH.

3.00bemMblI TeJI.

[Mousatue 06 00beMe Tena. OTHOIIEHHE 00BEMOB ITOOOHBIX TEI.

dopmyibl 00beMa Kyda, IPSIMOYTOJIBHOTO Mapajiefenuneaa, Tpu3Mbl, IIUIHH]IPA.
@opmynbl 00beMa mUpamMuAbl U KOHyca. Dopmymnsl TUIOMIaAM TOBEPXHOCTEH
IIMH]Ipa ¥ KoHyca. DopMyIibl 00beMa 1mapa U 1miomaau chepsl.

4. BekTOpbl.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. Cl0XEHHME BEKTOPOB U
YMHOK€HUE BeKkTopa Ha uncio. KoopauHatel Bektopa. KommianapHsie BEKTOPHI.
Pa3noxxeHnne no TpeM HEKOMILJIAHAPHBIM BEKTOPAM.

5. MeToa KOOpPAMHAT B IPOCTPAHCTBE.

JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. DopMylia pacCTOSTHUS MEXKIY ABYMS
ToukamMH. YpaBHeHUs cepbl u miaockoctu. Dopmyrna paccTOsHHUS OT TOYKU [0
IJIOCKOCTH.

VYron mexny BekTtopamu. CkansipHoe Ipou3BeneHUE BekTOopoB. KominHeapHbie
BEKTOpbI. Pa3nokeHne BeKTopa Mo ABYM HEKOJJIMHEAPHBIM BEKTOPam

6. IlpouzBoaHas.

[Torsitue o mpou3BOAHON (PYHKINHU, GU3UUECKUI W TEOMETPUUYECKUNA CMBICI
MPOU3BOIHON. YpaBHEHHE KacaTelbHOW K Tpaduky ¢yHKuuu. [IpomsBomHbIe
CyMMBbI, Pa3HOCTH, NPOU3BEICHHUSI U YacTHOro. I[IpoW3BOJHBIE OCHOBHBIX
aJIeMEHTapHBIX QyHKIHH. [Ipouzsoonsie crodchou u oopamuou gyuxyuti. Bropas
MIPOU3BO/THAS.

7.JIpuMeHeHre TPOU3BOIHONM.

MakcumMyM U MUHMUMYM GQYHKIUU. YpaBHeHHE KacarelbHOU. [IpuOnmxEHHbIE
BblUMCiIeHUsA. Teopembl O cpeaHeM. Bospactanue u yObiBaHue (YHKIUH.

[Ipou3Bo/iHbIE BBICIIUX MOPSAKOB. BhIMykiIocTh rpaduka GyHKIHH. DKCTPEMYM
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(GYyHKIMU C €IMHCTBEHHOM KPUTHUYECKOM TOUKOM. 3aJauyM Ha MAaKCUMyM U
MUHUMYM. AcumntoTsl. JlpoOHo-nuHeitHas ¢yHkuua. I[loctpoenue rpadukon
GyHKUIMH ¢ IpUMEHEHHEeM Npou3BoAHbIX. Popmyra u pan Teinopa.

8. IlepBooOpa3Has U MHTErpaJl.

[Inomane  kpuBosuHEWHOW  Tpameuuu. IloHstue 00  ompeaerIeHHOM
unterpaie. [leppoobpasnas. IlepBooOpasubie rnemeHTapHbix GyHkumid. [IpaBuia
BbIUMCIIEHUS niepBooOpa3Hbix. Dopmyna Herortona-JleitOnuna. [Ipumepst
MIPUMEHEHUS UHTerpayia B (PU3UKE U T€OMETPHHU.

YpaBHeHUsS M HEPABEHCTBA.

9.1 YpaBuenusi. HepaBencrBa. Cucremsl.

PaBHOCUJIBHOCTh ypaBHEHUH M HEpaBEHCTB. PaBHOCWIbHBIE MpeoOpa3oBaHUs
ypaBHeHMI. PaBHOCHIIbHBIE TPEOOPA30BaHUs HEPABEHCTB

9.2 YpaBHeHUS-CJIEICTBHS.

IlonsiTue ypaBHEHMSA-CIEACTBUA. BoO3BeneHHE ypaBHEHHS B UYETHYIO CTEIICHb.
[loTenuupoBanue ypaBHeHUH. Jorapupmuueckux Jpyrue mnpeobpa3oBanus,
OPUBOASIINE K YPAaBHEHUIO-CIIECTBUIO

[IprMeHeHne HECKOIBKUX MpeoOpa3oBaHUM.

9.3 PaBHOCHJILHOCTH YPABHEHHI U HEPABEHCTB CHCTEMAaM.

OcHoBHble NOHATHA. PemieHue ypaBHEHMH C MOMOIIBIO cuUcTeM. PelieHue
ypaBHEHUN C MOMOIIBIO cucTeM (TpoaokeHue). YpapHenus Buga f (a(x)) = f
(b(x)). Pemienue HepaBEeHCTB € IOMOIIbIO CHUCTEM. PelieHue HEpaBEHCTB C
nomoIipio cucteM (mpoaoipkenue). Heparencrsa Buaa f (a(x)) > f(b(x))

9.4 PaBHOCHJILHOCTH YPABHEHHI HA MHOKECTBAaX.

OcHoBHbIE MOHATHS. Bo3BeneHuE ypaBHEHHS B YETHYHO CTENEHb. Y MHOYKEHHE
ypaBHeHMsI Ha (QyHkiuio. Jpyrue mnpeoOpa3zoBaHus ypaBHeHui. llpumenenue
HECKOJIbKUX MpeoOpa3oBaHuil. YpaBHEHHUS C IOMIOJHUTEILHBIMH YCIOBHUSIMHU.

9.5 PaBHOCMJIBHOCTH HEPABEHCTB HA MHOKECTBAX.

OcHoOBHbIE TOHATHS. Bo3BeneHUE HEPAaBEHCTB B YETHYIO CTENEHb. Y MHOKEHHE
HepaBeHCTBa Ha (yHKuuio Jpyrue npeoOpazoBaHus HepaBeHCTB. [IpuMmeHeHue
HECKOJIbKUX mMpeoOpa3oBaHuii. HepaBeHCTBa ¢ JOMOTHUTENBHBIMU YCIOBUSMH.
Hectporue nepaBencTna

9.6 MeToa nNpoMe:KyTKOB JIJISl yPABHEHH I M HEPABEHCTB.

VYpaBHenus ¢ moxayisimu HepaBencTBa ¢ moayinssmu. MeTon MHTEpPBAjOB s
HETPEPBIBHBIX (PYHKITUH.

9.7 MHMcnogb3oBaHMe CBOWCTB (YHKUMI TPH pelleHUNW YPABHEHUH H
HEPABEHCTB.

Hcnonp3oBanue o0macTeil CymecTBOBaHUs (PYHKITUI

Hcnonp3oBanue HeoTpunaTenbHOCTH (PyHKIMI. Vconp30BaHne OrpaHUYCHHOCTH
¢ynkuuu.  Mcmonb3oBaHME  MOHOTOHHOCTH M OKCTPEMYMOB  (YHKITUH.
Hcnonb3oBanne CBOMCTB CUHYCA U KOCHHYCA

9.8 CucTemMbl ypaBHEHMH ¢ HECKOJIbKUMH HEU3BECTHBIMU.

PaBHocuiibHOCTB cucteM. Cructema-ciienctere. Meto 3aMeHbl HEM3BECTHBIX
PaccyxneHust ¢ YMCIIOBBIMU 3HAYEHUSIMU P PEIICHUN YPABHEHUN U HEPABEHCTB
9.9 YpaBHeHusl, HEPABEHCTBA U CHCTEMbI C IApaMeTPaMM.

20



VYpaBHeHus ¢ nmapamerpoMm. HepaseHctBa ¢ mapamerpom. CHCTEMBI YPaBHEHUH C

rnapameTpom. 3aJauu ¢ yCIOBUIMHU

10.KommiiekcHbIe YHCIIA.

KommiexkcHble umcia. ['eomerpuueckas WHTEpHpeTanys KOMIUIEKCHBIX YHCEI.

JleficTBuTeNbHAs U MHHMMasi 4acTh, MOAYJIb U apryMEHT KOMIUIEKCHOTO YHCJA.

AnreGpanyeckasi U1 TPUTOHOMETpUYEcKass (POPMBbI 3alMCH KOMIUIEKCHBIX YHCEIL.

ApudmeTndeckue NEUCTBUS HAJT KOMIUIEKCHBIMH YHCJIaMU B pa3HbIX (opmax

3anucu. KOMIUIEKCHO cOmpsKeHHbIE yucia. Bo3BeaeHne B HaTypaiabHYyIO CTEIIEHb

(bopmyna MyaBpa). OcHOBHas Teopema ajreOphl.

11. IloBTOpEeHHE Kypca ajaredOpbl 1 MATEMATHYECKOT0 AHAJIN3A, T€OMETPHUM.
TemMaTuyeckuil JIaH

Ne HaumeHoBaHue KoanuectBo | BocnurareabHBIA MOTEHIIHAJ
pa3jaeJia 4acoB
AJire0pa u Havyaj1a MaTeMaTH4ecKoro anaamsa 10 kiace
1 JlencTBUTEIBHBIE 8 Bocnuranue OTBETCTBEHHOI'O
qyucia OTHOIIIEHUA K  YYEHHIO, K
CaMOpPa3BUTHIO u

CaMOO6pa3OBaHI/II-O Ha  OCHOBC
MOTHBAIlUH K 06y‘l€HI/IIO )51

MO3HAHUIO

2 PannonanbHbie 2 Bocnuranue MIPOSIBIICHUS

ypaBHEHHUS " HHTEpeca K MPOIUIOMY H

HEpaBEHCTBA HACTOSIIEMY poccuicKou
MaTeMaTUKHU

3 Kopens crenienu n 6 Bocrnuranue IPOSIBIICHUS

IIEHHOCTHOTO OTHOIIIEHHUEM K

JNOCTHKEHUIM POCCHUUCKHUX

MAaTEMaTUKOB MW POCCHUUCKOU
MATEMaTUYECKOM NIKOJIbI

4 Crenenn 8 Bocnuranue IIPOSIBJICHUS
MOJIOKUTEIBHOTO UHTEpeCa K HCIOJIb30BAHUIO
qyucia JIOCTH>KEHUM MaTeMaTHKOB B
JNPYyTUX HAayKax W MPHUKIIATHBIX

cdepax
5 Jlorapudmsr 5 Bocriutanue TOTOBHOCTH K

BBITIOJTHEHUTO 00s13aHHOCTEN
rpaxkJaHuHa ¢ peajau3aluu

ero mpas.

6 IToxazaTenbHbIC ulr Bocriuranme  cmocoOHOCTH K
jorapumudeckne SMOLMOHAIILHOMY  BOCHIPUSTHSA
ypaBHEHUSA u MaTeMaTHYECKUX 00BEKTOB,
HEPABEHCTBA 3a71a4, PEIICHUM, PACCYKICHUM.

7 Cunyc u KocuHYC | / JlemoHCTpanus npuMepa
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yria

OTBETCTBEHHOTO  T'PaKIAHCKOTO
TIOBE/ICHMSI, TIPOSIBIICHUS
YeJI0BEKOTIO0US 51
T00pOCEePACYHOCTH.

TaHreHc m KoTaHTEHC
yria

Bocriutanne  TrOTOBHOCTH K
00CYXJICHUIO ATUYECKUX
npooem, CBSI3aHHBIX c
MPAKTUYECKUM MPUMEHECHUEM
JIOCTUKEHUN HAYKHU.

DopMyIIbl CIOKEHUS

Bocnuranue OCO3HAHHOTO
OTHOIICHMUS K Ba)KHOCTHU
MOPaJIbHO-3THYECKUX
NPUHIHUIIOB B JEATEIBHOCTHU
Y4E€HOT O

10

Tpuronomerpruueckue
(GYHKIIMK  YUCIOBOIO
apryMeHTa

Bocnuranue YCTAaHOBKH Ha
dAKTUBHOC Yy4YaCTHC B PCHICHUU
MMPAKTUYICCKUX 3ajJa4
MaTeMaTU4ECKOU
HaIIpaBJICHHOCTH

11

Tpuronomerpuyeckue
ypaBHEHHUS U
HEpaBeHCTBA

Bocnuranue OCO3HaHUA
BaKHOCTH MaTEeMaTHUYECKOT'O
o0pa3oBaHHUsl Ha TIPOTSIKECHUHU
BCEM JKU3HU JUIS YCIEUIHOWU
npo¢eCcCUOHATIBHOU
JIESITEIbHOCTU W Pa3BUTUEM
HEO0OXOUMBIX YMEHUN

12

BepositHocTh
COOBITHSA

Bocniuranue OCO3HAHHOTO
BBIOOpa " TTOCTPOCHUS
WHIWBUIYAJIbHOH  TpPacKTOPUH
o0pa3oBaHHsI W  KU3HCHHBIX
IDIAHOB €  y4Y€TOM  JIMIHBIX
HHTEPECOB M  OOIIECTBEHHBIX
MOTPEOHOCTEH

13

Htorosoe
ITOBTOPEHUE

Bocrutanne cnocoOHOCTH K
AMOIIMOHAJIBHOMY 71
ACTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTHYECKHUX 00BEKTOB,
3a/1a4, pEIICHUM, pacCyXICHUN

AJire0pa ¥ HayaJla MATEeMaTH4YeCKOro anajausa 11 kiacc

DOyHKIUU Hu UX
rpaduku

6

Bocnutanue ymeHwus
MaTEMATHYECKUE
3aKOHOMEPHOCTH

BUIETH

[penen ¢yukuuu un
HENPEPHIBHOCTH

CrniocoOCcTBOBaTh OpPUEHTALIMU
B TeSITeTbHOCTH Ha
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COBPEMEHHYIO CHUCTEMY
Hay4HBIX TpPEACTaBICHUNA 00
OCHOBHBIX  3aKOHOMEPHOCTSX
pa3BUTHS YEJIOBEKA, MPHUPOJIBI
U o011ecTBa.

OO6patHbie GyHKUUU

CnocoOcTBOBaThH
MaTeMaTH4YEeCKOM
cepsnl YeJIOBEUECKOMU
JCSTCIIBHOCTH, 3TAIoOB eé
pa3BUTUSL YW 3HAYUMOCTH JJIsi
pa3BUTHS IMBUIIN3ALIUU

IMOHMMaHUIO
HAayKM Kak

[IpousBoaHas

HanpaBute nedaTenbHOCT, Ha
OBJIAJICHUE SI3BIKOM MAaTEMAaTUKHU
A MaTeMaTHYECKOM KYJIbTYpPOU
KakK CpeJICTBOM MMO3HAHUS MUPA

[Ipumenenue
IIPOU3BOAHOM

15

dopMUpOBaHUE  TMPOCTEUIIUX
HaBBIKOB  HCCJIEIOBATEIJILCKON
JIESITEIIbHOCTHU

[TepBooOpa3zHas u
UHTETpal

Bocnuranue TOTOBHOCTH
MPUMEHITh  MaTeMaTHYeCKHUE
3HAHUSI B HMHTEpPEcax CBOEro
3I0POBBS, BEJICHUS 3J0POBOr0
obpaza  XW3HM  (3I0pPOBOE
MUTaHWe, CcOaJTaHCUPOBAHHBIN
pEXXUM 3aHATUM H OTAbIXA,
peryJsipHast dbusznueckas
aAKTHBHOCTH)

PaBHOCWILHOCTE
ypaBHECHUH 151
HEPABCHCTB

OpueHTupoBaHuE Ha
NPUMEHEHUE MaTeMaTHYECKUX
3HAHWUM AJI peLICHUs 3ajlad B
oOmacTu COXPaHHOCTH
OKPY>KaroIIEeN CPeJIbl

YpaBHeHuUs-
CJIEJICTBUS

Cnoco0cTBOBaThL BOCIHUTAHUIO
OCO3HaHUS rJ100aJIbHOTO
xXapakTepa SKOJIOTMYECKUX
npodieM W OyTel  ux
peIIeHUs

PaBHOCHIEHOCTE
YpaBHEHUU U
HEPABECHCTB CUCTEMAM

Bocnuranue
IJTAHUPOBATH NOCTYIIKU M
OCYIIECTBJISITh  OLIEHKY  HX
BO3MOJKHBIX ITOCJICICTBUI

YMEHUSA

10

PaBHOCHIEHOCTBE
YpaBHEHUH Ha
MHOECTBaX

Bocriuranue CITOCOOHOCTH
OCO3HaBaTh CTPECCOBYIO
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CUTYAIHIO, BOCIIPUHUMATH
CTPECCOBYI0 CHUTyallMI0 KakK
BBI30B, TPEOYIOIIUNA KOHTPMED,
KOPPEKTUPOBATH
IpUHUMAaeMble  pelIeHus U
neucTBusA, (GOpMyJHUpPOBATH U
OLICHUBATh pUCKH "
nocinencTsusi,  (GopMHUPOBATH
OTBIT

11

PaBHOCUIILHOCTH
HCPABCHCTB Ha
MHO>XKXCCTBaAX

Bocnuranue naTpuoTHYECKUX
YyBCTB: YyBCTBAa BEPHOCTH
POJIMHE, TOTOBHOCTHU K
BBIIIOJIHEHUIO CBOETO
IpaXKAaHCKOT O J0JIra 110 3alNUTe
VHTEPECOB POJIHOMN CTPaHBI.

12

Cucrtembl ypaBHEHUU
c HECKOJIbKUMH
HEU3BECTHBIMU

Bocnuranue MHTEpeca K
MarepuagbHOU KYJbType
YeJIOBEYECTBA KaK  YHHUKaJIbHOU
nHQOpMAIIU O XKWU3HU JIOJeH B
pa3HbIE HICTOPUUYECKHUE DIOXHU.

13

Hrorosoe
MOBTOPEHUE

14

Bocnurtanue HPaBCTBEHHOTO
CO3HaHUS, ryMaHHU3Ma,
KOJUIEKTUBU3MA, a TaKkKe
PacCKpBITHE COJIEp)KaHHE TaKHUX
HPABCTBECHHBIX KaTETOpHH, KakK
n00po, CHpaBeUTMBOCTh, IO,
COBECTbH , TPYJ0JIIO0HE, YECTh.

I'eometrpus 10 kiacc

Bsenenue

3

Bocnutanue HpaBCTBEHHO-
BOJICBBIX KAYECTB: MOTPEOHOCTD 1
YMEHHUE JOBOJUTH HAYATOE 10
KOHIIa, COCPEOTOYEHHO U
[IEJICHANPABICHHO 3aHUMAThCH,
IIOMOTaTh TOBAPHIILY,
MPE0JI0JIEBATH TPYAHOCTH.

[TapannenbHOCTH
IPSIMBIX u
IJIOCKOCTEN

15

Bocnuranue YBaXKUTEIBHOTO
OTHOLIEHUA K TPYydy, YMEHUA
MPOSIBIIITh  TPYJIOBBIE  YCHIIHS,
OBJIAJCBATh TPYAOBBIMHU
HAaBBbIKAMH.

[TeprieHAUKYISIPHOCTH
MPSIMbBIX u
IJIOCKOCTEN

17

BocnuTanne Takux Ka4ecTB Kak
WHUITMATUBA, CMEJIOCTh, KEJIaHUEe
onpooOoBaTh ceOs1 B HE3HAKOMOM

24




JeSITEIbHOCTH, CTPEMIICHHE
IIOMOYb, B3STh Ha ce0s 4acTh
UHTEPECHON pabOThI,
OTBETCTBEHHOCTh, YBAKEHUE K
cebe u Apyrum.

MHororpaHHUKH 12 Bocnurtanue JTOOPOTHI,
CIpPaBeIJIMBOCTA M JPYTHX
0JIarOpOTHBIX YyBCTB u
KpEaTUBHBIX CrocoOHOCTEH
peOeHka.

3aKII0YUTENIbHOE 3 BocniutaHue  TOTOBHOCTH K

MOBTOPEHUE  Kypca BBITIOJTHEHUIO 00s13aHHOCTEH

reomeTpuu 10 kitacca

rpakJIaHWHA U peajin3aluud €ro
Mpas.

I'eomeTpus 11 kiacc

Hunusnp, konyc, map | 13 Bocnutanue OTBETCTBEHHOTO
OTHOIIEHUS K  Y4YCHHIO, K
CaMOpPa3BUTHIO u
caM0o00Opa30BaHUI0O Ha OCHOBE
MOTHBAIlMU K OOY4YeHHUIO W
MIO3HAHUIO

OO6BEMBI TEN 15 Bocnuranue MIPOSIBIICHUS
MHTEpeca K TMPOLUIOMY U
HACTOSIIEMY poccumcKou
MaTeMaTUKHU

BekTopsl B|6 Bocnuranne MPOSIBJIICHUS

IPOCTPAHCTBE LIEHHOCTHOTO OTHOIIEHUEM K
JNOCTHKEHUIM POCCHUUCKHUX
MAaTEMaTUKOB MW POCCHUUCKOU
MATEMaTUYECKOM NIKOJIbI

Meron koopaunat B | 11 Bocnuranue IIPOSIBJICHUS

IIPOCTPAHCTBE. UHTEpeCa K HCIOJIb30BAHUIO

JIBHKEHMS JOCTUKCHHUN MaTEeMaTUKOB B
JIPYrux HayKax U MPUKJIIAJTHBIX
cdepax

3aKITI0UYUTENbHOE 6 Bocnutanue  cmocobHOCTH K

IIOBTOPEHHE npu SMOIMOHAIBHOMY  BOCIPUSTHS

MOATOTOBKE K MaTeMaTH4eCKUX 00BEKTOB,

WTOTOBOM aTTeCTaIlnH
110 TEOMETPUHU

3a/a4, peIIEHNUN, pacCyKICHUN
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CpeacrBa KOHTPOJISA

B 10 kmacce 8 yacoB OTBeIEHO IJi MPOBEACHUS TEKYIIUX KOHTPOJIBHBIX paboT
nmo anredOpe W HavajgaM MaTEeMaTHYEeCKOro aHanm3a u 4 yaca mo reomerpun. B 11
Kjacce 8 yacoB — mo anreOpe W HayajiaM MaTeMaTHYeCKOro aHaim3a U 3 Jaca — 1o
Te€OMETPHH.

KonTponbsHbie paboThI B3SITH U3:
1. AnreGpa m Hauyana MareMaTtuyeckoro aHanusa. COOpHUK MPHUMEPHBIX pabodmX
mporpamm. 10-11 kmaccel: yde0. mocobue mis o0meoOpa3oBaT. OpraHU3AIlH:
0a30BbIi U yriry0. ypoBHU / cocT. T.A.bypmucrpona, 4-e¢ uza. --- M.: IIpocBemienue,
2020. - 189 c.
2. T'eometpusi. COopHUK mpuUMepHBIX paboumx mporpamm. 10-11 kmaccel: yueO.
mocobue s oOmieoOpa3oBaT. OpraHM3anuii: 0a30BBIM W Yyrayd. ypOBHH/ COCT.
T.A.Bypmuctposa, 4-e uza. --- M.: IIpocsemenue, 2020.

AJiredpa U HAYaJIa MATEMATHYECKOT0 AaHAJIU3A
10 kaacc

KontponsHas pabota Ne 1 «/lelicTButensHble uncia. PannoHanbHbIe ypaBHEHUS U
HEPaBCHCTBA»
KontponsHas pabota No2 «CTeneHb MOJ0KUTEILHOTO YHCTIa
KontponpHass pabota Ne3 «llokazatenbHble W JorapudMUYECKHE YpaBHCHHS U
HEPaBCHCTBA
KonTponrsHas padota Ne4 «Cunyc, KOCUHYC, TAHT€HC M KOTAHT'€HC yIiia»
KonTponbHas padota Ne5 «Tpuronometpuyeckue pyHKIIMU YUCIOBOIO apryMEHTa»
Nrorosas koHTpoJsibHas padbora Neb

11 kiace
Kontponbnas pabora No 1 « DyHKIIMU U UX Tpa@ukm.
Kontponbnas padora Ne 2 «IIpousBogHas».
Kontponbnas padora Ne 3 «IIpumeHeHnEe TPOU3BOAHOM.
KontponbHas padora Ne 4 «IlepBooOpa3Hasi 1 HHTETpa.
Kontponbnas pabora Ne 5 «YpaBaenusi. Hepasenctsa. CucTemMbi».
Nrorosas koHTposibHas padbora Ne 6.

I'eomerpus

10 knace
KonTponshas padota Ne 1 «[lapannensHoCTh NpAMBIX U IIOCKOCTEW» (20 MUH)
KonTponrhas padota Ne2 «Terpasap u napajuienenumnen
KonTponpnas padota Ne3 «IlepneHIuKyISIpHOCTh IPSIMBIX U IITOCKOCTEI
KonTponbsnas padota Ne4 «MHOrorpaHHUKN

11 knace
KonTponsnas padota Ne 1 « {ununap. Konyc. lap.»
KonTponbnas padota No2 «OO0BEMBI TEI»
KonTponbsnas padota Ne3 «Mertoa KoopAMHAT B MPOCTPAHCTBE. [IBUKEHUS»
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MarepuajibHO-TeXHUYECKOE o0ecriedeHne 00pa3oBaTeILHOI0 Mpolecca.

1) YueOHO MeTOAUYECKHE CPEICTBA 00yUeHMSI.
1. AnrebGpa u Havana MareMaTU4yeckoro aHaian3a. COOpHUK MPUMEPHBIX pabOUHUX
nporpamMm. 10-11 kmaccel: y4ye6. mocobue st oOuieobpa3zoBaT. OpraHu3aIvi:
06azoBpii M yriy6. ypoBHu / coct. T.A.bypmucrpoBa, 4-¢ wu3a. --- M.:
IIpocsemenne, 2020. — 189 c.
2. T'eomerpusi. COOpHUK TpUMEpPHBIX pabouux mporpamm. 10-11 kmaccel: yueO.
nocobue st o0reoOpa3oBar. opraHu3anuii: 0a30BbId M yriy0. ypoBHH/ COCT.
T.A.Bypmuctposa, 4-¢ uza. --- M.: [Ipocsemenue, 2020.
3. Maremaruka: anreOpa W Hayajga MaTeMaTUYECKOrO aHaliu3a, TeOMETpHs.
Anrebpa ¥ Havyajga MareMaTH4eckoro asammza. 10 Kjacc: yweb. s
oO1reo0pa3oBar. opranuzainuii: 6a3oBbii U yriyon. ypoau /[ C.M.Hukonsckui,
M.K.IToranos, H.H.Pemernukos, A.B.IlleBkun]. — 8-¢ uzn. — M. : Ilpocserienue,
2021. — 432 c. : un. — (MI'Y — mikore).
4, Marematuka: aiareOpa W Hadaja MaTEMaTUYECKOrO aHaliu3a, TeOMETPHs.
Anrebpa W Hayajga MaTeMaTuueckoro aHaimmza. 11 Kjacc: yueO. s
oO1reoOpa3oBar. opranuzaiuii: 6a3oBbiid U yriyon. ypoau /[ C.M.Hukonsckui,
M.K.IToranos, H.H.Pemernukos, A.B.IlleBkun]. — 8-¢ uzn. — M. : Ilpocserienue,
2021. — 432 c. : . — (MI'Y — mikore).
5. Maremaruka: anredpa W Hayajga MaTeMaTHYECKOTO aHaju3a, T'C€OMETpHS.
I'eometpusi. 10 — 11 kmaccel: yue6. 115 oOuieoOpazoBart. opranu3aiuii: 6a3oBbIi U
yray6i. yposuu /[ JI.C. AranacsH u ap.]. — 8-e uza. — M. : [Ipocsemenune, 2021. —
287 c. : w1 — (MI'Y — mkore).
2)Inekmponnsle nocoous
1. AnteiHoB I1.M. T'eomerpus. Tectel. 10-11 xi.: YuebHo-MeToa.mocodbue. — 5-¢
u3., crepeotun. — M.: Jlpoda, 2001. — 80 c.
2. T'eomeTpus «noypounsie mianb» 7-11 kinaccel no yue6nuky JI.C. Atanacsina
3. Ayauunsin, FO.I1. Kortponbhbie pabotsl mo reomerpun: 10 kgacc: K yueOHUKY
JI.C. Aranacsu, B.®. Byry3osa, C.b. Kamommesa u ap. «['eomerpus, 10-11» /
O0.I1. Qymaune, B.JI. Kponray3. — 2-e usn. crepeorurn. — M.: M3marenbcTBoO
«DKx3ameny, 2009. — 62, [2] c.
4. AnreOpa ¥ Hadajla MaTeMaTHYEeCKOTO aHanu3a. /umakTudeckue marepuaisl. 10
kiacc: 6azoBbiit U mpoduin. Yposau/ M.K.Iloranos, A.B.IlleBkun --- 4-¢ u3za.- M.:
IIpocsemienue, 2019 — 159 c1p.: un.-(MI'Y — mikose).
5. Anrebpa ¥ Hayaia MaTeMaTHYecKoro aHayimsa. Jlumaktnyeckue matepuansl. 11
kiacc: 6azoBeiit 1 mpoduin. Ypoau/ M.K.Iloramos, A.B.IlleBkun --- 4-¢ u3a.- M.:
ITpoceemienue, 2019 — 159 c1p.: un.-(MI'Y — mikosne).
3) UuTepHeT pecypchl:

1. http://lwww.prosv.ru/umk/10-11

2. http://zhohov.info

1. http:/fipi.ru

2. alexlarin.net - [Toaroroska k EI'D no maremartuke.
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