I[HosicHuTEIbHASA 3AIUCKA
Jlannast pabouass nporpamma OCHOBHOro o001Iero oOpa3oBaHUsI IO

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.

JlanHass pabouas mporpamMma Mo mnpeaMery «Marematukay s 10-11
kjaccoB coctaBieHa B cootBercTBuu ¢ OI'OC cpennero odiiero oOpazoBaHus, Ha
OCHOBE aBTOpCcKoil mnporpammbl no wmarematuke C.M. Hukonbckoro, M.K.
[Toranmosa, H.H. PemernukoBa, A.B. IlleBkuna. Anre6pa .10-11 kmaccel. / CocT.
bypmuctpoa T.A. - M.: Ilpocemenne, 2020 u  aBTOpPCKOMU
nporpammbl Matematuke JI.C. Aranacana: ['eomerpusi. COOpHUK paboumx
nporpamM. 10 — 11 kimaccel. ba3oBbiit U yriayOJaeHHBIA. YpOBHM: MOCOOHE s
yuuTesie obrieodpa3oBaTenbHbIX opranusamuii / coct.T.A. bBypmucrpora. - M.:
[TIpocsemenue, 2020, coorBercTByeT yueOHOMY Iany OI'BOY «llatHuikas
COL».

Henn:

1) B HampPaBJICHUM JTMYHOCTHOTO PA3BUTHUS

* pa3BUTHE JIOTUYECKOTO M KPUTUYECKOTO MBIIUICHUS, KYJIbTYypbl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY

* (opmMupoBaHHE Yy ydalIUXCsl MHTEIICKTYATbHOM YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOJIOJICHUIO MBICTUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIINX U3
O0OBIZICHHOTO OIIBITA;
* BOCIIUTAaHUE KAYECTB JIMYHOCTH, 00ECIIEUMBAIOIINX COIUATBHYI0 MOOMIBHOCTb,
CIIOCOOHOCTh MMPUHUMATH CAMOCTOSITEIIbHBIC PEIICHHUS,

* (opmMupoBaHHE KadeCTB MBIIUICHNS, HEOOXOMMMBIX [JIsl aJanTalud B
COBPEMEHHOM HH(POPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE HHTEpeca K MaTEMaTHYECKOMY TBOPYECTBY M MaTeMaTHYECKHUX
CHOCcOOHOCTEMH;

2) B METaNpeMETHOM HaIpaBJICHUU

* (hopMupoBaHUE TPEACTABICHUN O MaTeMaTHKE KaK 4acTH OOIIe4esIOBEUeCKOM
KyJbTYpPbl, O 3HAYUUMOCTH MAaTEMATUKU B PA3BUTUU IIUBUIIN3AIMHA U COBPEMEHHOTO
o011€ecTBa;

* pa3BUTUE NPEACTABICHUNA O MaTeMaTUKe Kak (opMe OmUCaHUS U METOJe



MO3HAHUSI  JEUCTBUTEIBHOCTH, CO3JaHUE  YCIOBUM  JJIsi  MPUOOPETCHUS
MEPBOHAYATBLHOTO OMbITA MATEMATUYECKOT'0 MOJICIUPOBAHUS;

* (QopmupoBaHre OOHUX CIOCOOOB  WHTEUICKTYaJIbHOM  JI€SITENBHOCTH,
XapaKTEepPHBIX JJIsI MaTeMaTHUKA U SBIISIIONIMXCS OCHOBOM TMO3HABATEIbHOMU
KYJbTYpPbI, 3HAUUMOM JJIS pa3IMUHbIX Chep YeTOBEUECKON NeATeIbHOCTH,

3) B IpeIMETHOM HalpaBJICHUU

* OBJIAQJICHHEC MATEeMAaTUYCCKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMU IS
MPOJOKEHUsT OOYyYEeHHUSI B CTaplllel IIKOJIE WM HHBIX 0011e00pa3oBaTeIbHBIX
YUPEKICHUSIX, U3YUCHUS CMEKHBIX NHUCIUILUINH, NMPUMEHEHUS B TOBCEIHEBHOMN
KU3HH;

* cozmanue (QyHIAMEHTa [JIi MaTeMaTU4ecKoro pa3BUTHS, (OPMUPOBAHUS
MEXaHU3MOB MBIIIUICHUS, XapaKTEPHBIX I MATEMaTUYECKON JEATeTbHOCTH.
3agaum:

OBnajgerh CHUCTEMON MaTeMAaTHYECKUX 3HAHUW M YMEHUH, HEOOXOIUMBIX IS
PUMEHEHHUS B TIPAKTHYECKOMN JEATETbHOCTH, U3YUYEHUH CMEXHBIX TUCIUILINH.
CnocoOCTBOBaTh  MHTEIJIEKTYaJbHOMY  pa3BUTHIO, (oOpMHpOBaTH KauecTBa
JUYHOCTH, HEOOXOJUMBIE YEJIOBEKY JUIsl TOJIHOIEHHOW J>KM3HU B COBPEMEHHOM
o0111ecTBe, CBOMCTBEHHBIE MAaTEMATHYECKOW NESITEIBHOCTH: SCHOCTh M TOYHOCTH
MBICJIH, UHTYUIIHIO, JIOTUYECKOTO MBIIIJICHHE, IPOCTPAHCTBEHHBIX
IpeICTaBlIeHUH, CIOCOOHOCTH K MPEOAOJIEHUIO TPYAHOCTEH;

dopMupoBaTh NpEICTaBIEHUS 00 UAEIX M METoJaX MaTeMaTHUKU Kak
YHUBEPCAJIBHOTO SI3bIKa HAYKU U TEXHUKH, CPEIICTBAX MOJAECIUPOBAHUS SBJICHUN U
IIPOLIECCOB;

BocnuTeiBaTh KynbTypy JIMYHOCTH, OTHOLIEHHE K MATeMaTUKE KakK 4YacTH
oOIIeueIoBeYeCKOr KYJIbTYphl, Wrparoiieil o0coO0yr poJib B 0OIIECTBEHHOM
Pa3BUTHUHU.

Cpoku peaju3anuu nNporpamMmsli: 2 roja

PaGouas nmporpamma BHITIONHSET JIBE hyHKUUU.

UndopmarimonHo-mMeroandeckass (QyHKIHMS TO3BOJIIET BCEM Yy4YaCTHUKAM
o0pa3oBaTeIBLHOTO MPOIecca IMOMYYUTh MPEACTABICHHE O IENAX, COJEpPKaHHH,
oOmielt crpaTeruy OOy4YeHHs, BOCIUTAHUS W PA3BUTHUS YYalIMXCA CPEICTBAMHU
JTAHHOTO y4€OHOTO MpeIMETa.

OpraHu3alMoHHO-TUTAHUpYIomas  (QYHKIUS TpeaycCMaTpPUBAET  BbIJICIICHUE
ATanoB OOYyYeHHs, CTPYKTYPHUPOBAHHE y4eOHOTO Marepuana, ONPEACICHHUE €ro
KAUeCTBEHHBIX U KOJIMYECTBEHHBIX XapAKTEPUCTHUK Ha KAXKJIOM U3 ATANOB, B TOM
YHUCIIe AJI COJIEPKATEIbHOTO HAMTOTHEHUS aTTECTAIIUN YUAIINXCS.

YueoupiMm 1ranom OI'BOY  «Ilatammkas COIIl» Ha w3ydyeHue npeamera
«Marematuka: anreOpa W Haudajl0 MAaTE€MaTUYECKOr0 aHaJN3a, TE€OMETPHUS»
OTBOJMTCS 6 YacOB B HEACIIO B TCUCHHE KaXKIOro roga oOydeHwus, Bcero 408
ypokoB. Tak, B 10 xitacce — 204 gacos, Bl 1 kiacce — 204 gacos.

JlanHast pabouas mporpaMma COCTaBJ€HA Jid U3Y4YEHUs NpeaMeTa Io
CEAYIOIINM yYeOHUKAM:




- Maremaruka: ainrebpa MW HayaJo MaTeMaTHYECKOro0 aHallu3a, TEeOMETPHUS.
Anrebpa W Hayaja MaTeMaTH4eckoro aHaiausa : yweb. ama 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: anrebpa M Hayajio MaTEeMaTHYECKOTO aHaiu3a, I'€OMETpHs.
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: ajnredpa M Hayajo MaTeMaTHYECKOro aHallu3a, TeOMETpPHs.
I'eomeTpus 10-11 knaccwl, y4eOHHMK Jyisi 001I€00pa30BATENBbHBIX  YUPEIKICHUM:
06azoBpii u  yrinyOnenueid  ypoBHu /  JI.C.AtanacsH, B.®.byty3os
u ap. . M.: [Ipocsemienue, 2021 r.

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

pPa3BUBAET TBOPUECKHUE CITIOCOOHOCTH IIKOJIHLHUKOB.

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.



OO0uas xapakTepucTHKa Kypca

«MartemaTuka: aaredpa u Ha4yajla MATEeMATH4Y€CKOI0 AHAJIN3a, FeOMeTPHsD)

10-11 xkiaaccenl

IIpn wu3ydyeHMM Kypca MAaTEMaTUKH MPOJOJDKAIOTCS M IOJYYalOT pPa3BUTHUE
coJiepKaTesibHble TUHUU: «Anredpa», « DyHKIUN», «YpPaBHEHHS] U HEPABEHCTBAY,
['eometpus», «neMeHTbl KOMOMHATOPUKHU, TEOPUHU BEPOSATHOCTEH, CTATUCTUKU U
JOTUKW», BBoAUTCA JnuHUA «Hawana marematmdeckoro ananmmsza». B pamkax
YKa3aHHBIX COJAEPKATEIbHBIX JTUHUMN PEIIAIOTCS CICAYIOIINE 3a0a4n:

v

ANIRN

v

CUCTEMaTH3alls CBEJACHUN O YHUCIaX; U3YYEHUE HOBBIX BUOB YHMCIIOBBIX
BbIpaKEHUU W (OPMYJ; COBEPUICHCTBOBAHUE NPAKTUYECKUX HABBIKOB U
BBIUUCITUTEIBHOW  KYJIbTYpPbl, pacUIUPEHHME UM  COBEPILIECHCTBOBAHME
anredpanvecKkoro ammnapara, COpMUPOBAHHOIO B OCHOBHOMW ILIKOJE, U €ro
NpPUMEHEHHE K PEIICHUI0O MATEMaTHYEeCKUX U HEMAaTeMaTHUYEeCKUX

3ajay;

pacliMpeHre W CcUCTeMaTu3auus OOIMX CBEACHHM 0 (QYHKUIHUAX,
NOMOJHEHUEe KJacca HW3y4aeMbIX (YHKIHHM, WUIIOCTpalUs IUPOTHI
npuMeHeHUs] GYHKUUN TSl OTMCAaHUS U U3YUYEHUS PEaIbHbIX 3aBUCUMOCTEH;
U3y4YeHHE CBOWCTB TMPOCTPAHCTBEHHBIX Tel, (OPMHUPOBAHUE YMEHHS
NPUMEHSTH OJYYeHHbIE 3HAHMS JIJIs1 PEIICHUS MPAKTUYECKHUX 3a/1ay;
pa3BUTHE [IPEICTaBICHUI 0 BEPOSITHOCTHO-CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B OKPYXKAIOIIEM  MHUPE,  COBEPIICHCTBOBAHME
UHTEJUIEKTYalbHBIX M PEYEeBBIX  yMEHUH  myTeM  oOoraiieHus
MaTEMaTUYECKOTO S3bIKA, PA3BUTHS JIOTHYECKOTO MBIIIJICHUS;

3HAKOMCTBO C OCHOBHBIMM MJI€IMH M METOJaMU MaTEMaTUYECKOT0 aHAJIN3a.

N3yuenue MateMaTuku cpeaHero (IOJHOT0) 00IIero 0opa3oBaHus HAMIPaBICHO
Ha JOCTH>KCHUE CIEAYIOIINX LIEJICH:

v

v

dbopmMupoBaHue TPEACTABICHUM O MaTEMAaTHKE KaK YHHBEPCAIBLHOM S3BIKE
HayKHd, CPEJCTBE MOJCIUPOBAHMS SBICHUNW M TMPOIECCOB, 00 HACAX U
METOJIaX MaTEeMaTUKU;

pa3BUTHE JIOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYyJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha  YpPOBHE,
HEOOXOIMMOM [l OOy4YeHHUsS B BBICHICH IIKOJIE MO COOTBETCTBYIOIICH
CHEIUATBHOCTH, B OyTyIIel MpopecCuOHAIBHON AeSTENbHOCTH;

OBJIaJICHNE MAaTeMATHYECKUMHU 3HAHHSIMU U YMEHUSMH, HEOOXOIUMBIMHU B
MOBCETHEBHOM JKM3HU, ISl M3YYEHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JTUCIUIUTHH Ha 06a30BOM YPOBHE, IIJISl TIOJyYEeHHUS] 00pa30BaHUs B 001aCTsIX,
HEe TPeOYIOMMX yriTy0JeHHONH MaTeMaTHICCKOU ITOTOTOBKH;

BOCIIUTAHHE CPEJICTBAMU MATEMAaTUKH KYJIbTYPbI JIMYHOCTU: OTHOUIEHUS K
MaTeMaTHKe KaK YaCcTU 00I1Ie4eI0BEYECKON KyIbTYpHI:

3HAKOMCTBO C  HCTOpPHEH  pa3BUTUS  MATEMATHKH,  DBOJIOIUEH
MaTeMaTU4eCKUX uJAeH, TMOHMMAaHUA 3HAYMMOCTH MaTEeMaTUKHU  JIs
0011IeCTBEHHOTO TIporpecca



Conepxanue pasjaena « Anredpa» crnocoOCTByeT (HOPMUPOBAHUIO Y YUAITUXCS
MAaTEMAaTHYECKOr0 armapara [Js pelIeHus 3aaad M3 pa3[esioB MaTEeMaTHKH,
CMEXHBIX NPEAMETOB U OKpYyXalUlel peanbHOCTU. [IpomoikaeTcs u3ydeHHe
MHOTOYJIEHOB C IeibIMH  KOd(pdULIMEHTaMU, METOJOB HAXOXKACHUS HX
palnMoHaIbHbIX KopHe#. [IpoucxoauT pa3Butre u 3aBepiieHrne 0a30BbIX 3HAHUHN O
yucne. Tema «KoMIIeKCHBIE YHCIIa» 3HAKOMHUT YYalIUXCAd C MOHATHEM
KOMIUIEKCHOTO 4YHCJa, TpaBWjIaMU JEUCTBUU C HUMH, pa3IUdHbIMU (popMamu
3allUCH  KOMIUJIEKCHBIX YHCEJ, PEIICHUEM MPOCTEUIINX YpPaBHEHUH B TOJIE
KOMIUIEKCHBIX YHUCEJ M 3aBEPIIACT OCHOBHYIO COJIEP)KATENBHYIO JIMHHUIO Kypca
IIKOJIbHOW MaTeMaTuku «Hucna». OCHOBHOE Ha3HAUYEHUE ATUX BOIMPOCOB CBS3AHO
C TIOBBIINICHWEM OOIIEH TMOJATOTOBKM Y4YalllUXCs, OCBOCHHUEM TIPOCTHIX U
() PEKTUBHBIX MPUEMOB PEIICHUS alreOpandecKkux 3aaad.

Paznen «Marematnyeckuil aHalin3» MPEACTABICH TPEMSI OCHOBHBIMU TEMAaMHM:
«InemenTtapubie pyHkuun», «lIpousBognas» u «Muaterpan». CoaepxaHue 3TOro
paszelnia HalleJIeHO Ha TOJIyYeHHUE IIKOJIbHUKAaMU KOHKPETHBIX 3HaHUH O (DYHKIUU
KaK Ba)XHEHUIIEH MOJIETM ONUCAHUS U HMCCIEAOBAaHUS Pa3HOOOpA3HBIX peasibHBIX
npoiieccoB. M3yueHue CTEMEHHBIX, IMOKa3aTeIbHBIX, JIOTApUPMUUECKUX H
TPUTOHOMETPUYECKUX  (QYHKIIUNA  MPOJOJDKAET 3HAKOMCTBO  yYalllUXCAd  C
OCHOBHBIMU 3JIEMEHTApHBIMU (DYHKIMSIMHU, Ha4aToe B OCHOBHOM mikoje. [Tomumo
OBJIQJICHUSI  HEMOCPEACTBEHHBIMM  YMEHHMSIMHU  pemaTh  COOTBETCTBYIOIIHE
YpaBHEHMsSI M HEPABEHCTBA, y ydalluxcs (QopMupyercs 3amac IeOMETPHUYECKUX
Npe/ICTaBIICHUH, JIekKAIIUX B OCHOBE O0BSICHEHUS MTPABOMEPHOCTH CTAHJIAPTHBIX U
ABPUCTUYECKUX NMPUEMOB pelreHus 3anad. Temsl «lIpousBogHas» u «HTErpan»
cojiepKaT TPAAULMOHHO TPYJHbBIE BONPOCHI JJI MIKOJBHUKOB, JaXe ISl TEX, KTO
BbIOpas U3yuyeHne MaTEeMaTHUKU Ha YTIIyOJICHHOM ypPOBHE, MOTOMY UX H3JIOKECHHE
IPEANoJiaraeT ONopy Ha TEOMETPUYECKYI0 HArJIAHOCTh M Ha €CTECTBEHHYIO
UHTYUIIMIO ydYaluuxcs, Oojiee, 4YeM Ha CTPOTHE OIpeiesieHus. TeM He MeHee
3HAKOMCTBO C 3THUM MaTepUaJiOM JaeT MPECTaBICHUE yJalIuMcs 00 OOIINX Uaesx
Y METOJAaX MAaTEMATUYECKON HAYKHU.

[Ipn wm3ydyenun paszaena «BepoATHOCTP M CTAaTHCTHUKA» PACCMATPUBAIOTCA
pa3IM4YHBIE MATEMAaTHYECKUE MOJIEIIH, MO3BOJIAIOIINE H3MEPATh U CPABHUBATH
BEPOSITHOCTU PA3UYHBIX COOBITHH, J€IaTh BBHIBOJABI U MPOTHO3BL. DTOT MaTepUal
HEOOXOIUM TIpeXxzae Bcero sl (GOpMHPOBAHUA Yy ydamuxcs (yHKIIMOHAIHHOM
rPAMOTHOCTH — YMEHHE BOCIPUHUMATh M KPUTHYECKH aAHAIU3UPOBATh
uHOpMAIMIO,  TPEACTABICHHYIO B  pa3nuuHbiXx  (opmax,  IMOHUMATH
BEPOATHOCTHBIN XapaKTEP MHOTUX PEAJIbHBIX 3aBUCUMOCTEM.

Mecto npeamera B @PenepaibHOM 0a3MCHOM Y4eOHOM ILIAHeE.

bazucHblii yueOHbIM (00pa3oBaTebHBIN) TUIaH AJ1s1 00pa30BaTENbHBIX YUPEKICHU I
Poccuiickoit @enepanun s u3ydeHus: npeamera «MaremMaTtuka» OTBOJAWT Ha
0a30BOM ypoBHE OT 4 y4eOHBIX YAaCOB B HEJENIO U Ha YTIyOJIEHHOM ypOBHE OT 6
y4eOHBIX YacoB.



JanHas pabouasi mporpamMma pacCUlTaHa Ha U3y4eHHE aireOpbl U3 pacuera 4 yaca
B HEJIEJI0 U TEOMETPUH U3 pacuera 2 yaca B HEJENIO.

Cornacno ®denepanbHOMy 0a3UCHOMY Yy4eOHOMY IUTaHYy JUIsi 0Opa3oBaTeNbHBIX
yupexxaenuid Poccuiickoit ®Depeparuu, peaqu3yomMUX MIpOrpaMMbl  0OIIEro
oOpa3oBaHus, HAa U3y4YE€HHUE Kypca «AnreOpa U Hayajga MaTeMaTHYECKOro aHalu3a
10-11 xnaccel» (yrayOJieHHBI ypOBEHB) OTBOAMTCS He MeHee 136 uvacoB B 10
kjacce U 136 yacoB B 11 kiacce u3 pacuera 4 yacoB B Henento. JlanHast pabouas
nporpaMMa COCTaBjleHa M3 pacuera 136 yacoB B Troja Ha H3ydy€HHUE Kypca
«Anrebpa u Hadana ananuza 10-11 kmacce» B 10 kiacce u 136 yacoB B rox B 11
kiacce (34 yueOHbIX Heaenu 1o 4 yaca B HeAeno). [ 00s13aTenbHOro U3ydeHus
Kypca «l'eomeTpusi» Ha JTane cpeaHero (ModaHOro) oOumero oOpa3zoBaHUsA
OTBOAUTCS 68 4 B roJ] U3 pacyera 2 4 B HEJIEIIO.



JInuHOCTHBIE, MeTaNPeAMEeTHbIE U MPeJIMEeTHbIE Pe3yJIbTAThI 0CBOCHUS
yueOHoro npeamera B 10-11 kiaccax

Ilnannpyembie pe3yjbTaThl OCBOEHUS] Y4€OHOI0 NpeaMeTa

JINYHOCTHBIE:

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

- TOTOBHOCTh U CITIOCOOHOCTh BECTH UAJIOT C APYTUMU JIFOAbMHU, JOCTUTATh B HEM
B3aMMOIIOHUMAHUS, HAXOIUTh OOIIME e U COTPYIHUYATH JI UX JOCTHXKCHUS;
- HaBBIKM COTPYJHHUYECTBA CO CBEPCTHUKaMH, JACTbMU MIIQJIIETO BO3pacCTa,
B3pOCIABIMU B 00pa3oBaTeNbHOW,  OOIIECTBEHHO  TOJIE3HOM,  y4deOHO-
UCCJIEI0BATEIBCKOM, MPOSKTHOM U IPYTUX BUAAX JAEATCIBHOCTH,

- TOTOBHOCTh U CIIOCOOHOCTbH K 00pa30BaHUIO, B TOM YHUCJIE CaMO00pa30BaHUIO, HA
NPOTSDKEHUM  BCEM  KU3HHM; CO3HATEJIIbHOE OTHOIIEHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHUIO YCHEIIHOW MpodecCHOHANbHOW M O0OIIeCTBEHHOU
NeSATeIIbHOCTH;

- DOCTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOUas AICTETUKY OBbITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA;

- OCO3HaHHBIM BBIOOpP Oynymiedr mnpodeccu W BO3MOXKHOCTh PeaTH3aINU
COOCTBEHHBIX  JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K NpodeccHoHaTbHOM
JESTENHbHOCTH KaK BO3MOKHOCTH y4YaCTHsl B PEIIEHWU JIMYHBIX, OOIIECTBEHHBIX,
rOCy/IapCTBEHHBIX, OOIIECTBEHHBIX MTPOOIEM;

MeTanpeaMeTHbIE:

- YMEHHE CaMOCTOSITEJIbHO ONpENEesaTh LEeTU CBOEro OOy4YeHHs, CTaBUTh U
dbopmynupoBaTth I ce0sd HOBBIE 3aJaud B yd4éOe W T03HABATEIIHHOM
NEeSTENbHOCTH, pPa3BUBaTh MOTHBBI M HWHTEPECHl CBOEH MO3HABATEIHHOMN
NEeSITEbHOCTH;

- YMEHHE CaMOCTOSITENIbHO TUIAHUPOBATh MYTHU JAOCTHIKEHUS €€, B TOM YHUCIIe
albTCpPHATUBHBIC, OCO3HAHHO BBIOMpPATh Hambosee 3PPEKTUBHBIE CIIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

- yYMEHHE COOTHOCUTb CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYHIECTBIIATh KOHTPOJIb CBOEM JIESITENIBHOCTH B MPOLECCE JTOCTUKEHUS
pe3ynbTaTa, ONpeAessiTh CIIOCOOBI JEHCTBUM B paMKaxX MPEIIOKEHHBIX YCIOBUMA U
TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEHCTBHS B COOTBETCTBHH C HU3MEHSIOIICHCS
CUTYaIUEH;

- YMEHHE OIIEHHWBATh NMPABWJIHHOCTH BBIMOJHEHUSI Y4€OHOUN 3a/1auu, COOCTBEHHBIC
BO3MOKHOCTH €€ PEIICHHUS;

- BIIaJICHHE OCHOBAMHU CAMOKOHTPOJISI, CAaMOOLICHKH, MPUHATHUS PEIICHUN WU
OCYIICCTBJIICHHsI OCO3HAHHOTO BbIOOpa B Yy4eOHOW W  TO3HABATEIBHOU
NEeATEeNbHOCTH;

- YMEHHE MPOAYKTUBHO OOIAThCS M B3aMMOJCHCTBOBATH B MPOIIECCE COBMECTHOM
NEATeNIbHOCTH, YYUTHIBATh MO3UIMU JIPYTUX YYaCTHUKOB  JEATEIbHOCTH,
3¢ PekTUBHO pazpenaTb KOHMIUKTHI;



- BJAQJCHHE HaBbIKAMU TO3HABAaTEJIbHOM , Yy4eOHO-UCCIENOBATEIbCKON H
MIPOEKTHOW JESTENbHOCTH, HABBIKAMU pAa3pelieHus MNpoOJieM; CIOCOOHOCTh U
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(OpManMy, KPUTHUECKH OICHUBATh H HMHTEPIPETHPOBATH
uHGOPMAITUIO, TIOTYyYaeMYI0 U3 Pa3UIHBIX HCTOUHUKOB;

- YMEHHE UCIOJB30BaTh CpeICcTBa HWH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texnonoruii (MKT) B peleHnH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpPTaHM3AIMOHHBIX 3a/ad C COONOJeHNEeM TpeOOBaHUI SPrOHOMHUKH, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, PeCYypCcOCOepEKeHNS, TIPABOBBIX M ICTETUIECKUX HOPM,
HOPM HH(OPMAIIMOHHOW 0€30TacCHOCTH;

- BIIQJICHHUE SI3bIKOBBIMU CPEJICTBAMU — YMEHHUE SICHO, JIOTHYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3pEHUS, HCIIOIH30BATh a/[CKBATHBIE S3BIKOBBIC CPEIICTBA;

- BJIaJICHUE HABBIKAMU MMO3HABATEIHHON PE(IICKCUN KaK OCO3HAHHUS COBEPIIaeMbIX
JICHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAaHWH, TPaHMII
CBOETO 3HAaHUS W HE3HAHWs HOBBIX II03HABATEIBHBIX 3aad W CPEICTB HX
TOCTH)KCHUS,

npeaMeTHbIe (yriyOJIeHHBINH YPOBEHBD):

-cOpMUPOBAHHOCTHh TMPEJCTABICHUM O MaTeMaTHKe KaKk YacTh MHPOBOU
KyJIbTYpbl U O MECTE€ T€OMETPHU B COBPEMEHHOM LMBHIM3AIUMU, O CIOco0ax
ONMCAaHMs HA MAaTEeMaTHUYECKOM S3bIKE SIBICHUN PEaIbHOIO MUPA;

- c(OpMHUPOBAHHOCTh TPEJCTABIEHUNA O MAaTEeMAaTUYECKUX TMOHATHUSAX Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJIEISAX, IMO3BOJSIONIMX OINUCHIBATh W M3y4YaTh
pa3Hble TPOIECCHl W SIBJICHUS; MOHMMAaHUE BO3MOXKHOCTH aKCHOMATHYECKOTO
MOCTPOCHHSI MAaTEMaTHYECKUX TEOPHI;

-c()OpMUPOBAHHOCTh TPEACTABICHUN O HEOOXOAMMOCTH JOKa3aTelbCTB TpHU
000CHOBaHUHM MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCMOMATUKH B MIPOBEACHUH
JIEAYKTUBHBIX PACCYXKIACHUMH;

- c(hOpPMHUPOBAHHOCTh MOHATUMHOIO ammapaTa IO OCHOBHBIM pa3sfelnaM Kypca
reOMETPUH; 3HAHUSI OCHOBHBIX TeOpeM, (OPMYJT U YMEHUS UX MPUMEHSATh; YMEHHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOAUTh HECTaHIAPTHBIE CIIOCOOBI pELIeHUS 3a/1a4;

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

- BJIQJICHUE T'€OMETPUUYECKUM SI3BIKOM; Pa3BUTHE YMEHHMsS HMCIIOJIb30BATh €ro JUIs
OMHKCAaHUS TPEIMETOB OKPYXKAIOLIETO MHpa; pPa3BUTHE MPOCTPAHCTBEHHBIX
NpEJCTaBICHUN, HM300pa3uUTENbHBIX  YMEHHM, HABBIKOB  I'€OMETPHUYECKHX
IMOCTPOEHHU;

- BJAJICHHE METOJaMH JI0Ka3aTelIbCTB W AJITOPUTMOB pEIICHUS; yYMEHHE UX
NPUMEHATDH, IPOBOJIUTH JOKA3aTEIbHBIC PACCYKIICHHUS B XOJ€ PEIICHUS 3a/1a4;

- BJAJICHUE OCHOBHBIMH TOHSATHSMH O TIUIOCKUX M MPOCTPAHCTBEHHBIX
reoMeTpuyecKux (Urypax, iX OCHOBHBIX CBOHCTBaX; C()OPMHUPOBAHHOCTh YMECHHS
pacrmo3HaBaTh Ha YEpTEkax, MOJCNIAX U B PEATbHOM MHPE TE€OMETPUUYECKHUE
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(buUrypbl; NpUMEHEHUE U3YUYEHHBIX CBOMCTB reoMeTpudeckux Guryp u hopmys s
pEIICHUsI TEOMETPUUECKUX 3a71a4 U 33724 C MPAKTUYECKUM COJICPKAHUEM;

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

- BIAJICHUE CTaHAAPTHBIMM  MNpUEMAMHM  PELICHUS  PAIMOHAJBHBIX U
MpPalUOHAIBHBIX, MOKA3aTEIbHbBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUM
Y HEPABEHCTB, UX CUCTEM;

- chOpMUPOBAHHOCTh TMPEJCTABICHUN O TMpoleccax MU SBJICHUSAX, HUMEIOIINX
BEPOATHOCTHBIA XapakTep, O CTATUCTUYECKHX 3aKOHOMEPHOCTAX B pPEATbHOM
MUpe, OO0 OCHOBHBIX TOHSTHSIX OJEMEHTApPHOW TEOPUHM BEPOSTHOCTEH;
c(hOpMUPOBAHHOCTh YMEHUN HAaXOAUTh U OIICHUBATH BEPOSITHOCTH HACTYILICHUS
COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYAIUsIX U OCHOBHBIC XapaKTEPUCTUKU
CJIy4ailHbIX BEJIMYUH;

- c(hOPMUPOBAHHOCTD MPEJICTABICHUN 00 OCHOBHBIX MOHATUSIX MAaTEMAaTHYECKOTO
aHaliu3a M HUX CBOMCTBAxX, BJIAJCHHE YMEHUEM XapaKTepPU30BaTh ITOBEICHUE
GbyHKIMM, WCMONb30BaHUE TMIOJYUYCHHBIX 3HAHUM JUIS OMHCAaHWS M aHaju3a
pealIbHBIX 3aBUCUMOCTEI;

- BJIAJICHUE YMEHUSIMH COCTABJICHUS BEPOATHOCTHBIX MOJEIEH MO YCIOBHUIO 3a1a41
Y BBIYUCJICHUS BEPOSITHOCTH HACTYTUICHHUSI COOBITUH, B TOM YHCIIE C IPUMEHEHUEM
dbopMyn KOMOWMHATOPUKA M  OCHOBHBIX TEOPEM TEOPHH BEpPOSTHOCTEH;
UCCJIEOBAHUE CITyYAHBIX BEJIMUMH 10 UX PACIpPEAEIICHUIO.

1. Ilnanupyemble pe3ybTaThl U3yYeHUHA MO TeMe «UHCI0BbIe U OyKBEHHbIE
BbIPA/KEHHU D)

BpInyCKHMK HAy4YHTCSH:

BBITIOJHATH apudMeTHueckue IeHCTBUs, COUeTas YCTHbIE U TUCbMEHHBIE IPUEMBI,
OPUMEHEHHE  BBIYUCIUTEIBHBIX  YCTPOWCTB; HAXOAUTh 3HAYEHHS  KOPHS
HATypaJbHOW CTENEeHHW, CTENEHW C pallMOHAJbHBIM I[OKaszareneM, Jiorapudma,
UCTIONIb3Ys TPU HEOOXOJUMOCTH BBIYUCIUTENbHBIE YCTPOMCTBA; MOJIB30BATHCS
OLCHKOW Y TIPUKHUIKOU IIPU MPAKTUUECKUX pacueTax;

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

HaXOAUTh KOPHH MHOTOWIEHOB C OJHOW NEPEMEHHOM, PACKJIaAbIBATh MHOTOUYJIEHBI
Ha MHOXUTEIIN;

MIPOBOJUTH MPEOOPa30BaHUS YMCIOBBIX U OYKBEHHBIX BBIPAKCHUH, BKIIFOUAIOIINX
CTETICHH, paJUKaIIbI, TOTapU(GMbI 1 TPUTOHOMETPUUECKHE (PYHKITUH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTD:

BBITIONIHATh TPAKTUYECKHE pacueThl 1o ¢opMynaMm, BKIOYas (GopmyIsl,
coJiep Kalnue CTENEHHU, PaIUuKalbl, JorapudMbl U TPUTOHOMETpUYECKHE (DYHKIIHH,
Mpu HEOOXOAMMOCTH UCIOJIb3Yys CIPABOYHBIE MaTepuaigbl M MNPOCTEUIINE
BBIYMCIIUTENBHBIE YCTPOMCTBA.

Ils1anupyembie pe3yabTaThl H3yYeHHs N0 TeMe « PyHKuuu U rpapuxkm»
BbInyCKHUK HAYYHTCH:

10



- ONpeAeNATh 3HAaueHHE (PYHKUUU [0 3HAYEHHIO apryMeHTa MpU pa3InyHBIX
cnocobax 3a1aHusi PyHKIUY;

- CTPOUTH IpaPUKU U3YyYEHHBIX (DYHKIINI, BHIIOIHIATH NIPeoOpa3oBaHus rpaduKoB;
- OIIUCBIBATh MO IrpaduKy U no Gopmysie NOBEAECHUE U CBOMCTBA (YHKUMA;
pemarb ypaBHEHHs, CUCTEMbl YpPaBHEHHUI, HEpaBEHCTBA, HUCIOJIb3ys CBOMCTBa
(GyHKUIUN U UX rpapuyecKue npeacTaBIeHUs.

BbInyCKHMK MOJYYUT BO3MOKHOCTb:

ONMKCHIBaTh M HCCIEAOBaTh C TNOMOUIbI0 (YHKUUNA peajbHble 3aBUCUMOCTH,
MPEACTABIATh UX TpaUueCKH; HHTEPIPETUPOBATH IPAPUKU PEATBHBIX MPOLECCOB.
Ilnanupyembie pe3yJibTaThl H3yYeHHS 10 TeMe «Y pPaBHEHUS] M1 HEPABEHCTBA»
BpInyCKHUK HAyYHTCH:

pemarb palnuoHalIbHbIE, TOKAa3aTelbHbIE U Jorapu(MuUecKkue ypaBHEHUS U
HEPABEHCTBA, UPPALMOHAIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS, UX CUCTEMBI;
JI0Ka3bIBaTh HECJIOKHbIE HEPABEHCTBA;

peliaTh TEKCTOBBIE 3aJa4i C MOMOIIBIO COCTaBJICHUS YpaBHEHUM, U HEPABEHCTB,
UHTEPIPETUPYS PE3YIbTaT C YIETOM OFPAHMUYEHUIN YCIIOBUA 3a1a4H;

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

HaXOAUTh MPHUOJIMKEHHbIE PEHICHUS YpaBHEHUH © MX CHCTEM, HCIOJb3Ys
rpauyeckuii MeTox;

peliaTte ypaBHEHHUS, HEPABEHCTBA M CHUCTEMBl C IPUMEHEHHEM TIpaduuecKux
peACTaBICHUN, CBOUCTB () YHKITUH, TPOU3BOTHOM;

BbIyCKHHMK IOJIYYUT BO3MOKHOCTh:

UCMOJIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUUECKOM EATEIbHOCTH U
NOBCETHEBHOM KW3HM I IIOCTPOEHUS M  HCCIEAOBAHMS  IMPOCTEUIINX
MaTEMATHYECKUX MOJICIIEH.

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

BeinycKHMK Hay4YHTCH:

- pewmarh mHpocTeline KOMOWHATOpHBIE 33Jaud METOJOM Iepedopa, a TaKxke
C UCHOJb30BAaHMEM H3BECTHBIX (OpMyl, TpeyroibHuka [lackans; BBIYMCIATH
KO3 (P hUITHEHTBI OmHOMA Hprotona o dbopmye u c
UCII0JIb30BaHUEM TpeyrojpHuka Ilackans;

- BBIYHCIIATh, B MPOCTEHIINX CIIY4asiX, BEPOATHOCTU COOBITHII HA OCHOBE IMOJICYETA
YKCJIa HCXOJ0B.

BbInyCKHMK MOJYYUT BO3MOKHOCTh:

- AHaJU3MpOBaTh pEAIBHBIE YHCIOBBIE JIaHHBIE, IPEICTABICHHBIE B BUJE
auarpaMm, rpaduKos;

- aHAJM3UPOBATh UHPOPMALIMIO CTATUCTHYECKOTO XapakKkTepa.

I'eomerpusn

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

11



BpInyCKHUK HAYy4YHTCH:

M300pakaTh F€OMETPUYECKHE (PUTYPBl U TeJa, BBIIOJIHATH YEPTEXK MO YCIOBHIO
3a/1a4y;

pemaTe IEOMETPUYECKHE  3aJadd, ONUpasCh HA M3Y4YEHHbBIE  CBOMCTBA
IJJTAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (DUTYP M OTHOIICHUU MEXKITYy HHUMH,
MIPUMEHsISl aNreOpandyeckuil 1 TPUrOHOMETPUUYECKHUH amapar;

MIPOBOJIMUTh JIOKA3aTEIBHBIE PACCYKICHHS NpPH PEUIEHWH 3a7ad, J0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

BBIYUCIISATh JIMHEHHBIE 3JIEMEHThI U YTJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpaIUsX,
00bEeMBbI W TUIONIAA TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN U WX MPOCTEHUIIUX
KOMOMHAINH;

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

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

UCITIOJIH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYCCKON JIEITEIIBHOCTH U
NOBCETHEBHOM KU3HHU JIJIS:

uccienoBaHus (MOJECIUPOBAHNS) HECIOKHBIX MPAKTUYECKUX CUTYyalluii HA OCHOBE
U3Y4YEHHBIX (OPMYJT U CBOUCTB (UTYD;

BBIUMCIICHUS [UTUH, TUIomaZell U 0ObEMOB peajbHBIX OOBEKTOB MPHU PEIICHUU
NPAKTUYECKUX 3aJlay, HCIOJb3ys TP HEOOXOJMMOCTH CIPABOYHUKUA H
BBIYHCIIMTEIbHBIE YCTPOICTBA

2. TpeOyemble pe3yJibTaThl 00y4eHHUs MO ajaredpe.

YucsioBbie M OyKBEHHbIE BBIPAKEHUS

yMeTh:

* BHIIIOJIHATh apu(METUUECKHe JEHUCTBUS, codYeTas YCTHbIE M IHUCbMEHHbBIC
IPUEMBI, MPUMEHSSI BBIUUCIUTEIbHBIE YCTPOMCTBA; HAXOAUTH 3HAYEHUS KOPHS
HATypaJbHOW CTENEeHHW, CTENEHUW C palMOHAJbHBIM I[OKa3zareneM, Jiorapudma,
UCTIONIBb3Ys .MIPH HEOOXOAMMOCTH BBIYUCIUTENbHBIE 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;

BBITIOJIHATh JACHCTBHS C KOMIUIEKCHBIMHM YHCIIAMH, MOJIb30BATHCS T€OMETPUUECKOMN
MHTEpIpETAMe KOMIUIEKCHBIX YHCEN, B MPOCTEHIIMX CiIy4yasX HaXOAUTh
KOMITJIEKCHBIE KOPHHU YpaBHEHUN C JEHCTBUTEIHHBIME KO3 PuIimeHTaMu
HCNOJIb30BaTh MNPHOOpPETeHHbIE 3HAHMA W YMEHHSI B NPAKTHYECKOM
AesiTeJIbHOCTH U MOBCEHEBHOM KU3HU J1JIA

* IPAKTUYECKUX pacyeToB mo ¢dopmynaMm, BKIOUYas (QOpMYJbl, COAEpKAIlIKEe
CTENEHHU, PaJIUKaibl, JIorapudMbl U TPUTOHOMETpHUUECKHE (DYHKIUHU, OOpaliasch
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IpyU HEOOXOAMMOCTH K CIPAaBOYHBIM MaTephallaM W HOPHUMEHsS NpOCTEHIINe
BBIYMCIIUTEIBHBIE YCTPONCTBA.

DyHKUUM U TPaPUuKu

yMeTh:

* OpeNeNATh 3HaueHue (QYHKUMM TNO 3HAYEHHUIO apryMEHTa MpH pa3IMyHBIX
cnoco0ax 3a1aHusi PyHKIUY;

* CTPOUTH rpadMKi U3yUYECHHBIX (PYHKIUML;

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

* HAXOJIUTH M0 TpaduKy PYyHKIMU HAMOOJIbIINE U HAUMEHBIIINE 3HAUCHUS;

* 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 TPOCTEUIIUX paIlMOHAIBHBIX (YHKIMA C HCIOJB30BAaHWEM armmapara
MaTE€MAaTHYECKOTO aHAJIN3a; MCIOJIb30BATH NPUOOPEeTeHHbIC 3HAHUA U YMEHHS B
NMPAKTHYECKON AeATeJIbHOCTH U MOBCEAHECBHOM KU3HM JJIA

* OIMMCAHUsS C MOMOIIbI0 (DYHKIMI pa3IMYHbIX 3aBUCUMOCTEH, MPEACTABICHUS UX
rpaduyecku, HHTEpIpeTa rpaduKoB.

Havana MmaTeMaTH4eCKOro aHajamu3a

yMeTh:

* BBIYUCIISITh  MPOU3BOJIHBIE M IMEPBOOOpA3HBbIE DIIEMEHTAPHBIX  (DYHKIHUH,
UCIIOJIb3YS CIIPABOYHBIE MAaTE€pUAIIbI;

* BBIUUCIATH B MPOCTEHMIIMX  ClIy4yasxX IUIOMQAM C  HMCIOJIb30BAHUEM
epBOOOpa3HOM;

HCNOJIb30BAaTh MNPHOOpPETeHHbIe 3HAHUA W YMEHHMSI B INPAKTHYECKOMH
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU JJIA

* pELICHHs] TPUKIAIHBIX 3a/lady, B TOM UYHCIE COLMAIbHO-3KOHOMUYECKUX 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, ITPOCTEUIINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKAE YPAaBHEHMUS,
UX CUCTEMBI;

* COCTaBJISAITh YPABHEHHs M HEPABEHCTBA 110 YCIOBUIO 33J1a4H;

* HCIIOJIb30BaTh TpaduUeCcKUii METO IJsl MPUOIMKEHHOTO PEIICHUs ypaBHEHUH 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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* IOCTPOCHUS W UCCIEOBAHUS MPOCTEHUIINX MATEMATUUYECKUX MOJICIICH.
JIeMeHTbl KOMOMHATOPUKH, CTATUCTHKHU U TEOPHHU BEPOATHOCTEH

yMeTh:

* pemiath MPOCTEHIINEe KOMOWHATOPHBIE 3aJja4yd METOJIOM Iepedopa, a TakkKe C
HCIIOJIb30BaHUEM U3BECTHBIX (HOPMYIT,

* BBIUUCIIATH B MPOCTEUIINX CIIydasiXx BEPOSTHOCTU COOBITHIM Ha OCHOBE MOJICUETa
YHUCIIa UCXO0B.

Hcnonb3oBaTh npuoOpeTeHHbIE 3HAHUS M YMEHHUS B MNPAKTHYECKO
AeSITeJIbHOCTH U NMOBCEAHEBHOM JKU3HHU JIJIsI

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

* aHanM3a UHQPOPMAIUU CTATUCTUUECKOTO XapaKTepa

3. TpeOyeMble pe3yabTaThbl 00y4eHUS BbINNYCKHUKOB 0 FeOMeTPHH.

JI0JI5KHBI 3HATD:

. Muororpannuku. Ilpusma, ee ocHoBaHuUs, OOKOBBIE pebOpa, BbICOTA, OOKOBas
MIOBEPXHOCTb. [Ipsimas u HaKJIOHHAasl, TpU3Ma. [TpaBunbHas npu3ma.
[Mapamnenenunesn. Kyo6.

[lupamunma, ee ocHoBaHUEe, OOKOBbIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTD.
TpeyronbHas nupamuia. [IpaBuiibHas nupamMuaa. Y cedyeHHas NUpaMuaa.
Cummerpun B KybOe, mapawienenunesae, 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. OCeBbIE CEYEHUS U CEUCHHUS], TapaAJIJIEIbHbIE OCHOBAHUIO.

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

O6bembl Ten W IUIOmMEAAM UX mnoBepxHocTel. [lonstTue 00 oO0beme Tena.
OTtHomeHrne 06beMOB MOAOOHBIX TEN.

dopmyibl 00beMa Kyda, IPSIMOYTOJIBHOTO Mapajuiefenuneaa, TPU3Mbl, IMIHH]IPA.
@opmynbl 00beMa TUpamMuAbl U KOHyca. Dopmymnbl TUIOMAAM TOBEPXHOCTEH
MUIMHAPA U KoHyca. DopMysrel 00beMa mmapa 1 Iioaan cQepol.

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 YepTeKaxX U MOJEISAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCUTH
TpeXMEpHbIE OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUAMU;

aHAIM3UPOBATH B MPOCTEHIIMX CIy4yasX B3aUMHOE pPACHOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

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

CTPOUTH NPOCTEUIINE CEUeHUSI KyOa, MPU3MbI, TUPAMHUIBI;

pelarh IUIAaHUMETPUUYECKHE M IMPOCTEMIINE CTEPEOMETPUYECKHE 3aJadd  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-TI03HABATEIBHOM, LIEHHOCTHO-
OpUEHTAMOHHOW,  pedyeKCUBHOM, KOMMYHUKATUBHOW, HMH(POPMAIIMOHHOM,
COLIMAIbHO-TPYAOBOM.

CIIOCOOHBI MCHOJIB30BAaTh MPUOOPETEHHbIE 3HAHUS M YMEHHUS B TNPAKTHYECKOU
NEATENIbHOCTY U MIOBCEIHEBHOW KU3HU:

JUIs ACCIIEIOBaHMs (MOAENMPOBAHMS) HECIOXKHBIX NPAKTUUYECKUX CHUTyaluil Ha
OCHOBE M3yYEHHBIX (POPMYJI U CBOWUCTB (HUTYD;

BBIYUCIIEHHUA OOBEMOB U IJIOUIa/IEH MOBEPXHOCTEW NMPOCTPAHCTBEHHBIX TEN IMPH
pEIIEHNH MPaKTUYECKUX 3a/]ay, UCIOJb3Ysl MPU HEOOXOIUMOCTH CIIPABOUYHUKH U
BBIYKCIIUTEIILHBIE YCTPOMCTBA
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Conepxanune yueonoro kypca <MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A, TEOMETPUS B 10-11 xiaccos
Marematuka
10 kiacc
(6 yacoB B Hexe110, Bcero 204 yaca)

IIpoBeneHue NpoBepOYHBIX PA0OT MO TEKCTY aAMUHHUCTPAUMHU (44)

1. JeiictBuTesibHBIE ynuca (14 yacos).
ITonsaTue neictBuTENbHOTO Urciaa. MHoxecTBa unces. CBOMCTBA 1€MCTBUTEIbHBIX
qucen
Meton maremarndeckod uHAyKuuH. IlepectanoBku. Pasmemenusi. Coueranusl.
Jloka3aTenbCTBO YMCIOBBIX HEPABEHCTB JlennMoCTh 1enblx yuces. CpaBHEHUE MO
MOJYJII0 M. 3a7]a4H C 1IEJIOYNUCICHHBIMUA HEU3BECTHBIMU.

2.'eomeTpus HA MI0CKOCTH (8 4)
CgoiicTBa OHCCEKTpUCHI yrja TpeyrojibHUKa. PeleHne TpeyroiabHUKOB.
Brluncnenue OucCeKTpHC, MEAWaH, BBICOT, PAJMYCOB BIHCAHHOW M OMHCAHHOM
OKpYy>XHOCTeH. DOpMyIIbI TIIOMIAINU TPEyroiabHuKa: dhopmyna ['epoHa, BeIpaKeHUs
IJIOIIAAU TPEYTOJIbHUKA YEPE3 PAINYC BIIUCAHHOW U OTMIMCAHHOU OKPY>XHOCTEH.
Bbiuncienus yrioB ¢ BEPIIMHOW BHYTPU W BHE Kpyra, yriia MExIy XOopJamu Hu
KacaresnbHOU. TeopeMa 0 mpou3BeeHUH OTPE3KOB XopA. TeopeMa o kacaTenbHOM
u cekymen. Teopema ©0 cyMme KBaAparoB CTOPOH U JUaroHaleu
napajuiesiorpaMmma.
Teopema Yesl u Teopema MeHenast.

3. PanuonanbHble ypaBHeHUs U HepaBeHcTBa (18 u).
Panmonanpabie BhIpakeHus. Dopmynbl 6mHoMa HpoTOHA, CyMMBI M pa3sHOCTH
creneHen. JleneHne MHOroudjieHoB ¢ octraTtkoM. Anroput™m EBkinupa. Teopema
besy. Kopenb mHorousiena. PaiimonanpHbie ypaBHEeHHS. CHCTEMBI palluOHAIBHBIX
ypaBHEHUH. MeTo[  MHTEPBAJIOB  PEIICHUA HEPABEHCTB. PanuoHaibHbIE
HepaBeHcTBa. Hectporue HepaBeHcTBa. CHUCTEMBI pallUOHAJIbHBIX HEPABEHCTB.

4. BBenenue B crepeomeTpuio ( 44)
OCHOBHbIE TOHSATHUS CTEPEOMETPUU (TOUKA, MpsMasi, IIOCKOCTb, MPOCTPAHCTBO).
[TorsiTHe 00 AKCHOMATUYECKOM CIIOCOOE TTOCTPOCHUS T€OMETPHH.

5. IlapaaneJbHOCTH NPAMBIX U IJIOCKOCTEH ( 16 1)
[TapannenbHble TIpsiMBIE B IPOCTpaHCTBE. llapamienbHOCTH TpeEX MNPAMBIX.
[TapannenbHOCTP NMPAMON M INIOCKOCTH. B3auMMHOE pacnoyioKeHue MNpsSIMbIX B
MIPOCTPAHCTBE. YTOI MEXAY IBYMs NpsiMbIMU. CKpemMBaOmKecs: IpsiMble. Y TIIbI
C COHAaNpAaBJICHHMHU CTOPOHaMHM. YTroa Mexay npsaMmbeivMu. [lapamtensHOCTh
miockocted. IlapamnenbHble mockocTu. CBoOMCTBa mapaieNbHBIX TIOCKOCTEH.
Terpasnp wu mapamnenenunen. Terpasnap. Ilapannenenunen. 3amaun  Ha
MOCTPOCHUE CEUCHUH.
6. Kopenn crenenu N (12 1)
[Tousatre ¢ynkiuu u e€ rpadpuka Oyaknus 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 YUCIIA.
7. CTeneHb NOJIOKHUTEIbHOr0 yucja (13 yacoB)
Crenenp C palMOHAIBHBIM MoOKa3aTeneM. CBOMCTBAa CTENEHU C PalMOHAIBHBIM
nokazareneM. [lonsatne mnpenena mnociaenoBaTenbHOCTH. CBOWMCTBA MpPEEIOB.
beckoneuno yObIBatomas reomerpuueckas mnporpeccus. Yucno e. Ilonstue
CTENeHH C UppallMOHANIbHBIM Noka3areneM. [lokazarenbHas QyHKIusS
8. IlepneHaAUKYISIPHOCTH NPAMOIi U MIocKkocTH (17 4)
IleprieHAUKYISAPHOCT IPAMOM M IUIOCKOCTH. lleprieHaukynspHbIe IpsMbIE B
IPOCTPAHCTBE.
[lapamienbHble  NpsMbIE, TNEPHEHAMKYJISpPHbIE K  IUIOCKOCTH.  lIpu3Hak
NEPNEHAUKYJIIPHOCTH  OPSIMOM M IUIOCKOCTH. Teopema O  HpsIMOH,
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.
JIByrpanHblii  yroia. llepneHauKyIsspHOCTH  IUIOCKOCTEH.  IIpsAMOyronbHbIN
napauiesIeunen.
Tpexrpannsiii yroi. MHOTOrpaHHbId yroi.
9._Jlorapudgmsbi (6 yacos).
Jlorapudm umcna. OcHoBHOe Jorapupmuueckoe ToxaecTBo. Jlorapudm
IIPOU3BEICHMS], YACTHOI'O, CTEIIEHH, MIEPEeX0l K HOBOMY OCHOBaHUIO. JlecsITHUHBIN
U HaTypanbHbli Jorapudmel. [IpeoOpa3zoBaHue BBIpaKEHUH, COAEpPIKAIIUX
Jorapu@mel.
Jlorapudmudeckas GyHKIHS, €€ CBOHCTBA U Tpaduk.
10.IMpocTeiiimmue mnoka3zatejibHble W JorapuMuyeckue ypaBHeHHS H
HepaBeHCTBA, MeTOAbI UX pemenns (11 yacos).
[IpocTeiimue Tmoka3atenbHble YypaBHEeHUs. [Ipocreiimue sorapudMudecKre
YpaBHEHUs. YPaBHEHUs, CBOIAIIMECSH K IMPOCTECUIIMM 3aMEHOW HEU3BECTHOTO.
[Ipocreiimue moKa3zaTenbHbIE HepaBeHCTBA. lIpocteiimme morapupmMudeckue
HepaBeHcTBa. HepaBeHcTBa, cBOASIIMECS K IPOCTEMIIMM 3aMEHOM HEU3BECTHOTIO.
11. Muororpannuxku (144)
ITonstue mHororpanHuka. I'eomerpuueckoe Tteno. Teopema Oitnepa. Ilpusma.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamuma. IlpaBunpHas nupamuna.
Vceuennas nupamuna. llpaBunbHble  MHOrorpanHuku. Cummerpuss B
MpOCTpaHCTBE (LIEHTpasibHasi, oceBasi, 3epKajbHas). [loHATHE mPaBUIBHOTO
MHOTOTPaHHUKA. DJIEMEHThl CHMMETPUU MTPABUIIbHBIX MHOTOTPAHHUKOB.
12.Cunyc u KoCUHYC yrJja u uyncja (74acos).
[Tonatue yrnma m ero mepel. Pangmannas mepa yria. OnpeneneHue cuHyca U
KOCHHYCa yriia U 4yncia. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO ISl CUHYyCa
n kocuHyca. llonstus apkcuHyca, apkkocunyca. IIpumepsl ucCnonabp30BaHUS
apKCUHYyCa U apKKocuHyca. @opMyIibl 1JIs1 apKCUHYCOB U ApKKOCUHYCOB.
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13. TaHreHc U KOTAHTeHC YIJia U 4uciia (6 yacos).
Onpenenenue TaHreHca W KoTaHreHca yriia. OCHOBHBIE TPUTOHOMETPUYECKHE
TOKJIECTBA U1l TAHT€HCAa U KoTaHreHca. [loHATHe apKTaHreHca W apKKOTaHTEHCA.
IIpuMepbl HCHONB30BAaHUS apKTaHI€HCA M apKKoTaHreHca. Q@opMmynbl s
apKTaHI€HCa U ApKKOTAaHI€HCA.

14. ®opmy.nsl caoxenus (11 yacos).
CuHyC, KOCMHYC W TAaHT€HC CyMMbl M Pa3HOCTH JABYX apryMeHTOB. DOpMyIbl
npuBeAeHus. CHHYC M KOCHHYC JIBOMHOIrO apryMeHTa. @opmyibl HOJI08UHHOSO
apeymenma. [lpeoOpazoBaHue CyMMbl  TPUTOHOMETPUYECKUX  (YHKUUNA B
IPOU3BEJICHUE W TPOU3BEICHUS B CyMMY. BuipasiceHue mpucoHOMempuieckKux
QyHKyul  uepe3  mameeHc — noN08UHHo2o  apeymenma. llpeoOpa3oBaHue
TPUTOHOMETPUUECKUX BBIPAKEHHUI.

15. Tpuronomerpnyeckue GyHKIMU YMCJI0BOr0 aprymenTa (9 yacon).
Tpuronomerpudeckue ¢GYHKIMM, HX CBOMCTBA W Tpaduku, MNEPUOIUIHOCTD,
ocHoBHOM nepuoa. Oynkuus y = sin x. OyHkus y = cos X. OyHkuus y = tg x.
OyHKIMA y = Cctg X

16. TpuronomeTpnyecKkue ypapHeHus1 M1 HepaBeHcTBa (12 yacos).

Pemienne mpocTedinx TPUTOHOMETPUUECKUX ypaBHEHUH. TpUroHoMeTpuyecKue
YpaBHEHHUS, CBOJSIIMECS K IMPOCTEHIINM 3aMEHOM Heu3BecTHOro. IIpumeHeHue
OCHOBHBIX TPUTOHOMETPUYECKUX (POpMYIT A pelieHus ypaBHeHu. OTHOPOIHbIE
ypaBHeHuUs. Pewenue  mpuconomempuueckux  Hepagencme.  HepaBeHCTBa,
CBOZSLIUECS K MPOCTEUIINM 3aMEHOI HEU3BECTHOTO. Brenenue
BCIIOMOTATEIBHOrO yIiia. 3aMeHa HeU3BeCTHOro t=Sin X + COS X.

17. IloBTOpeHue Kypca reomerpuu (9 4)

18.BeposiTHOCTBH coObITHII. YacToTa. Y c/IOBHASI BEPOSITHOCTD (8 yacoB).
TabnuyHoe U rpaduueckoe mpencTaBieHre JaHHBIX. YHCIOBBIE XapaKTEPUCTUKH
PAOB JAHHBIX.

[Toodepénupiii 1 OTHOBPEMEHHBIN BHIOOP HECKOJIBKHUX DJIEMEHTOB W3 KOHEYHOTO
MHOYECTBA.

DneMeHTapHble M CJIOXHBIE COOBbITHS. PaccMoTpeHue ciyyaeB M BEpPOSTHOCTD
CYMMbI HECOBMECTHBIX COOBITHI, BEpPOSITHOCTb INPOTHUBOIOJIOKHOTO COOBITHS.
[TonsiTue 0 HE3aBUCUMOCTU COOBITHI. BeposTHOCTH M CTaTHCTHUYECKas 4acToTa
HACTYIUICHUSI COOBITHSL.

19.1ToBTOpeHne Kypca ajredOpbl U MaTeMaTH4decKkoro aHaausa 3a 10 kiaacc (19

4acoB).
Maremaruka
11 kiacc
(6 yacoB B Hexen10, Bcero204 yaca)

1. ®yukuuu u ux rpadpuxu (20 gacon)

1.1 Tlonsitue ¢yHkuuu. dineMeHTapHbie QyHkuuu. OOIACTh OMNpENeSCHUs U
obnmactb u3MeHeHu  (PyHkuuu. OrpaHudeHHOCTh  (QYHKIUU. UYUETHOCTH,
HEUYETHOCTh, MEPUOAUYHOCTh (PyHKUMM. [IpomexyTku Bo3pacTaHus, yObIBaHUS,
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3HAKOMOCTOSIHCTBA U HyNnu QyHKuuu. MccnenoBanue (QyHKIIMNA U TOCTPOCHHUE UX
rpauKOB 3JIeMEHTapHbIMU MeTojaMu. (OCHOBHBIE CHOCOOBI MPeoOpa3zoBaHUs
rpadukoB. I'padbuxu ¢GyHKIUE, coxep)amux Moayiau. ['paduku CIOXKHBIX
byHKIMI

1.2 Ilpenen ¢pynkuuu u HenpepbIBHOCTD. IloHsaTHE Npeaena pynkuuu
Opnocroponnue  mpenensl.  CpoiictBa  npenenoB  ¢yHkumid.  [loHsiTHE
HenpephiBHOCTH PyHKIIMKU. HenmpephIBHOCTE d7eMeHTapHbIX (hyHKIUN. Pa3peiBHEBIE
byHKIUY.

1.3 Oopartnbie pynkuuu. Ilonsitue 00 o0paTHOil PyHKIMH

B3aumuo oOpatHeie ¢yHKuuu. OOpaTHbIE TPUTOHOMETPUYECKUE (QYHKIUU.
[Tpumeps! ucnonb30BaHUS 0OPATHBIX TPUTOHOMETPUUYECKUX (PYHKITHIMA
2.lnnunap, konyc, map (16 u)

Hununap. Ilowstue nunuuapa. Ilnomaas noBepxHocTw muiauHapa. Konyc.
[lonstue xonyca. Ilmomans MmoBepXHOCTH KoHyca. YceueHHbH KoHyc. Cdepa.
Mlap u cdepa. B3zaumuoe pacnonoxkenue chepsl U miaockoctu. KacartenbHas
wiockocTh K cdepe. [lmomans cdeprl. B3zaumuoe pacnosnoxkenue chepbl u
npsmoi. Cdepa BnrcaHHas B MUIUHIPUYECKYIO MoBepXHOCTh. Cepa BrucaHHas
B KOHUYECKYIO MOBEepXHOCThb. CedeHue unuiaumHApuyeckoi moBepxHoctu. Cdepa
KOHWYECKOUN MOBEPXHOCTH.

3.00bembl Tea (17 )

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

dopmyibl 00beMa Kyda, IPSIMOYTOJIBHOTO Mapajiefenuneaa, Tpu3Mbl, IIUIHH]IPA.
@opmynbl 00beMa TUpamMuAbl U KOHyca. Dopmynbl TUIOMIAAM TOBEPXHOCTEH
UIMHAPA ¥ KoHyca. @opMyIiel 00beMa Iapa U Iiomaand cepeol.

4. Bextopsnl (6 4)

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. Cl0XEHHME BEKTOPOB U
YMHOKE€HUE BeKkTopa Ha uncio. KoopauHatel Bektopa. KommianapHsie BEKTOpHI.
Pa3noxeHne no TpeM HEKOMIIJIAaHAPHBIM BEKTOPAM.

5. MeTtoa koopauHAaT B npocTrpaHcrse (15 1)

JlekapToBbl KOOpAHHATBHI B mpocTpaHcTBe. Dopmylia pacCTOSIHUS MEXKIAY ABYMS
ToukamH. YpaBHeHUs cepbl u miaockoctu. Dopmyrna paccTOsSHHUS OT TOYKU [0
IJIOCKOCTH.

VYron mexny BekTtopamu. CkansipHoe NHpou3BeleHHE BEKTOpOB. KosmmHeapHbie
BEKTOpbI. Pa3noskeHne BeKTopa Mo ABYM HEKOJJIMHEAPHBIM BEKTOPam

6. [IpousBoanas (11 4)

[Torsitue o mpou3BOAHON (PYHKINHU, GU3UUECKUI W TEOMETPUUYECKUNA CMBICI
MPOU3BOHON. YpaBHEHHE KacaTelbHOW K Tpaduky ¢yHKuuu. [IpomsBomHbIe
CyMMBbI, pPa3HOCTH, TPOU3BEACHUS W 4YacTHOro. IIpou3BOgHBIE OCHOBHBIX
ajeMeHTapHBIX QYHKIUN. [Ipouszsoonsie croxcHol u oopammuoil @yrkyuil. Bropas
MIPOU3BO/THAS.

7.11pumeHenne npou3BoaHoi (16 4)

19



MakciMyM W MUHUMYM (QYHKUUU. YpaBHEHHE KacaTenbHOW. [IpubmmxénHble
BbIUMCIIEHUA. Teopembl O cpeaHeM. Bospactanue u yObiBaHue (yHKIUH.
[Ipou3Bo/iHbIE BBICIIUX MOPSAKOB. BhIMykiocTh rpaduka GyHKIHH. DKCTPEMYM
(GYHKIMU C €IMHCTBEHHOM KPUTHUYECKOM TOUKOM. 3aJauyd Ha MAaKCUMyM U
MUHUMYM. AcumntoTbl. JlpoOHo-nuHeitHas ¢ynkuua. [loctpoenue rpadukon
GyHKUIUH ¢ IpUMEHEeHHeM Npou3BoaHbIX. Popmyna u psan Teitnopa.

8. IlepBooOpa3nas u unrerpaJ (13 yacos).

[lnomane  kpuBoJuHEWHON  Tpameuuu. [loHsitTue 00  ompenereHHOM
unterpaie. [leppoobpasnas. IlepBooOpasubie anemeHTapHbix GyHkumid. [IpaBuia
BbIUMCIEHUsT nepBooOpazHbix. @Popmyna Herorona-Jleitonuma. IIpumepsr
NpPUMEHEHHs] MHTerpaia B PU3UKE U T€OMETPUH.

YpaBHeHus1 u HepaBeHcTBA (57 4acos).

9.1 YpaBHenusi. HepaBencra. Cucremsbl (44.)

PaBHOCHIBHOCTh ypaBHEHMH M HEpPaBEHCTB . PaBHOCWIIbHBIE MpeoOpa3oBaHUs
ypaBHeHHI. PaBHOCHIIbHBIE TPEOOPA30BaHUsl HEPABEHCTB

9.2 YpaBHeHnusi-cjeacTeus (94 )

IlonsiTue ypaBHEHHs-CIEeACTBUA. BoO3BeleHHE ypaBHEHHS B UYETHYIO CTEIICHb.
[loTennupoBanue ypaBHeHUH. Jorapudpmuueckux JIpyrue mnpeobpa3oBanus,
IPUBOASIINE K YPAaBHEHUIO-CIIECTBUIO

[IprMeHeHue HECKOIBKUX MpeoOpa3oBaHUM.

9.3 PaBHOCH/ILHOCTH YPABHEHHH 1 HepaBeHCTB cucTteMam.(134)

OcHoBHble MNOHATHA. PemieHue ypaBHEHHMH C MNOMOIIBIO cuUcTeM. Pemnienue
ypaBHEHUM C MOMOIIBIO cHCTeM (TpoaokeHue). YpapHenus Buga f (a(x)) = f
(b(x)). Pemienue HepaBEeHCTB € IOMOIIbIO CHUCTEM. PelieHue HEpaBEHCTB C
nomotipio cucteM (mpoaoinkenue). Heparencrsa Buaa f (a(x)) > f(b(x))

9.4 PaBHOCHJILHOCTH YPaBHeHM T HAa MHOKecTBax (10 v)

OcHoBHble MOHATUS. Bo3BeneHue ypaBHEHHS B YETHYHO CTENEHb. Y MHOKECHHE
ypaBHeHus Ha ¢yHknuio. Jlpyrue mnpeoOpa3oBaHus ypaBHeHuu. IIpumeHeHme
HECKOJIbKUX MpeoOpa3oBaHuil. YpaBHEHHUSI C IOMIOJHUTEILHBIMH YCIOBHUSIMHU.

9.5 PaBHOCMJIBHOCTH HEPABEHCTB HA MHOKecTBaX (74 )

OcHoBHbIE NOHATUA. Bo3BeneHHEe HEPAaBEHCTB B YETHYIO CTENEHb. Y MHOXXEHHE
HepaBeHCTBa Ha (ynkumio Jlpyrue mpeoOpa3oBanusi HepaBeHCTB. lIpuMeHnenwue
HECKOJIbKUX TmpeoOpa3oBaHuil. HepaBeHCTBa ¢ JOMOJHUTEIBbHBIMU YCIOBUSMHU.
Hectporue nepaBencraa

9.6 MeToa NpoMe:KyTKOB IJISi yPABHEHUI M HEPaABEHCTB (5 4)

VYpaBHeHnuss ¢ moxayisimu HepaBeHncTBa ¢ moaynsmu. MeTon WMHTEpPBAJIOB s
HEMPEPBHIBHBIX PYHKIINM.

9.7 HUcnoab3oBaHHe CBOMCTB (PYHKUUIA IPH PpPeUICHUH YPaBHEHHMH U
HepaBeHCTB (64)

Hcnonp3oBanue o0macTeil CymecTBOBaHUs (PYHKITUI

Hcnonp3oBanue HeoTpuuaTeabHOCTH QyHKIMM. VMcnonb3oBaHre OrpaHUYEHHOCTH
¢yskuuu.  Mcnonb3oBaHME  MOHOTOHHOCTHM M JKCTPEMYMOB  (DYHKIIMH.
Hcnonb3oBanne CBOMCTB CUHYCA U KOCHHYCA

9.8 CucteMbl ypaBHeHHMH ¢ HECKOJIbBKUMH HEeU3BeCTHBIMH (14)
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PaBHOCHIBHOCTH cucteM. Cuctema-ciencrsre. MeTos 3aMeHbl HEM3BECTHBIX
Paccyxnenust ¢ UuCI0BBIMU 3HAYEHUSMU MPU PEIIEHUHN YPABHEHU U HEPABEHCTB
9.9 YpaBHeHus1, HepaBeHCTBa U cUcTeMbl ¢ mapamerpamu(1l 1)
VYpaBHeHnus ¢ nmapamerpom. HepaseHctBa ¢ mapamerpom. CHCTEMBI YPaBHEHUH C
napamMeTpom. 3aJauu ¢ yCIOBUSIMU
10.KommiekcHblie ynciaa (8 yacon).
Kommnekcubie uucna. ['eomerpuyeckas HHTepIpeTanusi KOMIUIEKCHBIX YHUCEN.
JleificTBuTeNbHAsT U MHHMMas 4acTh, MOAYJb M APryMEHT KOMIUIEKCHOI'O YHUCIa.
AnreGpanueckass U1 TPUTOHOMETpUYEcKass (POPMBI 3alMCH KOMIUIEKCHBIX YHCEIL.
Apudmernyeckue AEUCTBUS HaJ KOMIUIEKCHBIMU YHMCJIaMU B pa3HbIX (opmax
3anucu. KoMriekcHo comnpsikeHHble yucia. Bo3BegeHue B HaTypaibHYIO CTENEHb
(bopmyna MyaBpa). OcHOBHas Teopema ajreOphl.

11.1ToBTOpeHue Kypca ajaredOpbl 1 MATEMATHYeCKOT0 aAHAJIN3a, TeOMeTPUH

(25 gacos).
TemMaTnyecKui 1JIaH
Ne HaumeHoBaHue KoaunuectBo | BocnurarejabHbIM NOTEHIINAJ
pasjaeJsia 4acoB
AJire0pa m Havyaj1a MaTeMaTu4eckoro anaamsa 10 kiace
1 JlelicTBUTEIIbHBIC 14 Bocnuranne OTBETCTBEHHOTO
yucsa OTHOIIEHUS K  YYEHHIO, K
CaMOpPa3BUTHIO u
caM0o0oOpa3oBaHHI0O Ha OCHOBE
MOTHBallMM K OOYYECHHIO |
MMO3HAHUIO
2 ParmmonasnnsHbIe 18 Bocnuranue MIPOSIBJICHUS
ypaBHEHUS WHTEpeca K MNOpouuIoMYy U
HEpPaBEHCTBA HACTOSIIEMY poccuiickou
MaTEMaTHUKH
3 Kopens crenienu n 12 Bocrnuranue IPOSIBIICHUS
IIECHHOCTHOTO OTHOIIIEHHEM K
JOCTUKEHUAM POCCUMCKUX
MAaTEMaTUKOB MW POCCHUUCKOU
MATEMaTHYECKOW MIKOJIbI
4 Crenenn 13 Bocnuranue IIPOSIBJICHUS
MOJIOKUTEIBLHOTO WHTEpeca K MCIIOJIb30BAHUIO
qyucia JIOCTHUKEHUM MaTeMaTHKOB B
NPYTUX HayKax U MPUKIIaIHBIX
chepax
5 Jlorapudmsr 6 Bocnutanue TrOTOBHOCTH K
BBITIOJTHEHHUIO  OOsSI3aHHOCTEH
rpaXIaHWHAa ¢ peaau3aluu
ero mpas.
6 [Ipocrerimme 11 Bocnutanne  cmocoOHOCTH K
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MOKa3aTeIbHbIE U
aorapupmMuyecKkue
ypaBHEHUS u
HEpaBEHCTBA, METOJIbI
UX PEIICHHUS

SMOLHMOHAIBHOMY  BOCHPHUSTHUSA
MaTEeMaTHYECKHUX 00BEKTOB,
3a71a4, PEUICHUM, PACCYKICHUN.

7 Cunyc u kocuHyc | / JemoHCTpanus npuMepa
yriia u 9yucia OTBETCTBEHHOTO  T'Pa)KJaHCKOTO
MOBEJICHUSI, POSIBIICHUS
YeJI0BEKOII00us "
100poCcepIeYHOCTH.
8 Tanrenc u xkoraHreHc | 6 Bocrutanue  roroBHOCTH K
yria v yucia 00CYXJICHUIO DTUYECKUX
npoosem, CBSI3aHHBIX c
MPaKTUYECKUM TIPUMECHEHUEM
JIOCTHXKEHHUIN HAyKHU.
9 ®opmyibl cnoxenus: | 11 Bocnurtanue OCO3HAHHOTO
OTHOIIICHUS K BAYKHOCTHU
MOPaTbHO-ITHUYECKUX
MPUHIIUIIOB B JICSITEILHOCTH
YUYEHOT O
10 Tpuronomerpuueckue | 9 Bocniutanue  ycTaHOBKM  Ha
(GYHKIIMM  YUCIOBOTO aKTUBHOE y4YacTHE B PEUICHUU
aprymeHTa MPAKTUYECKUX 3aza4
MaTeMaTU4eCKOM
HamnpaBJICHHOCTH
11 Tpuronomerpudeckue | 12 Bocnuranue OCO3HaHUs
ypaBHEHHS u BAKHOCTH MaTeMaTHU4eCKOTO
HEPaBEHCTBA o0pa3oBaHUs Ha TMPOTIKECHUU
BCEM IKU3HU JJIsI YCHEIIHOHU
npo¢eCCUOHATIBHOU
JESITEIBHOCTU W Pa3BUTHUEM
HEOOXOJIMMBIX YMEHUU
12 BeposiTHOCTD 8 Bocnuranue OCO3HAHHOTO
coOprThii.  Yacrora. BBIOOpA u MOCTPOCHUSA
VYcnoBHas WHIUBUAYAJIbHOU  TPACKTOPUU
BEPOSITHOCTh 00pa3oBaHUsI U  KUIHEHHBIX
IJIAHOB €  Yy4Y€TOM  JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEeM
13 [ToBTOpenne  kypca | 9 Bocnutanue cnocoOHOCTH K
anreopsl " AMOIIMOHATBHOMY Hu
MaTeMaTH4eCKOro ACTETUYECKOMY  BOCHPUSATHIO
axHaim3a 3a 10 kiacc MaTEMaTHYECKMX 00BEKTOB,

3a/1a4, pEUICHUM, pacCyXICHUN
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AJire0pa u Hayaj1a MaTeMaTH4YecKoro anaamsa 11 kiace

OyHKIMHU u ux | 20 Bocnutanue yMeHUs BUJIETH

rpaduku MaTeMaTHYECKUe
3aKOHOMEPHOCTHU

[IpousBoHas 11 CnocoOcTBOBaTh OpPHUEHTALUU
B JEeSITeIbHOCTH Ha
COBPEMEHHYIO CUCTEMY

Hay4YHBIX MPEACTaBICHUNA 00
OCHOBHBIX  3aKOHOMEPHOCTSX
Pa3BHUTHS YEJOBEKA, MPHUPOIBI
1 o01ecTna.

[Ipumenenue 16 CnocoOcTBOBaTh  MOHUMAaHHIO
IPOU3BOIHOM MaTEeMaTUYeCKOM  HAyKu Kak
chepnl YeJI0BEeYECKOM
JICSITEIIbHOCTH, 3TAIOB ee

Pa3sBUTHUA W 3HAYUMOCTU OJIA
PAa3BUTHA UBUIJIN3AITUH

[TepBooOpa3zHas u |13 HampaButh JnesTeNbHOCTh Ha
UHTErpal OBJIaJICHUE SI3BIKOM MaTEMaTHUKHU
A MaTeMaTHYECKON KYyJIbTYpOU
KaK CpeJCTBOM MO3HAHUS MUPA

YpaBHeHuUs u| 57 d@opMUpOBAHUE  TPOCTEHUIIUX

HEpaBEHCTBA HAaBBIKOB  HCCJIEIOBATEIbCKON
JIESITEIbHOCTH

KommuiekcHpie uncna | 8 Bocniuranue TOTOBHOCTH

MPUMEHSITh  MaTEeMaTHUYECKUE
3HaHUSI B HHTEpPEcax CBOEro
310pPOBbs, BEACHUS 3J0POBOIrO
obpaza  >KHU3HH (3mopoBoe
NMUTaHue, cOalaHCUPOBAHHBIN
pEXXUM 3aHITUM © OTAbIXA,

perynsapHas dbusznueckas
aKTHBHOCTH)
[ToBTOpenne  kypca | 25 OpueHTupoBaHUe Ha
anreopsl u MPUMEHEHUE MaTeMaTHYECKUX
MaTEMaTHIECKOTO 3HAaHUW JJIs PEIeHUs 3a7a4 B
aHaM3a, TeOMETPHUH oOmacTu COXPaHHOCTH

OKPY>KaroIIEeN CpeIbl

I'eomerpus 10 kiaace

I'eomeTpus Ha | 8 CriocoOcTBOBaTh BOCIIUTAHUIO
TJIOCKOCTH OCO3HAHUS rj100a71bHOTO
XapakTtepa AKOJIOTUYECKUX

npodieM W OyTed  ux
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pemeHus

BBenenue B
CTEPEOMETPHUIO

Bocnuranue
IUTAHUPOBATH NOCTYIIKM M
OCYILIECTBJISITh  OLEHKY  HX
BO3MO>KHBIX IOCJICICTBUM

YMEHUS

[TapannenbHOCTH
IPSMBIX u
IJIOCKOCTEMN

16

Bocnuranue CIIOCOOHOCTH
OCO3HaBaTh CTPECCOBYIO
CUTYAIHIO, BOCTIIPUHUMATH
CTPECCOBYIO CHUTYallUI0 Kak
BBI30B, TPEOYIOIIUN KOHTPMED,
KOPPEKTUPOBATH
NpUHUMaeMble  pEIIeHUs |
neucTBusA, (GOpMyJUpPOBATH U
OIICHUBATh pHUCKHU "
nocnencTeusi,  (GopMHUPOBATH
OTTBIT

[leprieHAUKYIISIPHOCTH
IIPSIMOU U IIJIOCKOCTH

17

Bocrnuranue naTpuoTH4ecKux
YYBCTB: YyBCTBA BEPHOCTHU
pOJIMHE, TOTOBHOCTH K
BBITIOJTHEHUIO CBOETO
IpaXXIaHCKOTO J0JTa M0 3aIUTe
WHTEPECOB POJIHON CTPAHBI.

MHororpaHHuKH

14

Bocnurtanue MHTEpEca K
MaTepHUAIBHOM KYJIbTYpE
YeJIOBEYECTBA KAaK  YHHKaJIbHOU
nHQOpMAITU O XWU3HU JIOJEH B
pa3Hble UCTOPUUYECKHUE DIOXU.

[ToBTOpEeHUE
reOMEeTpUHU

Kypca

Bocnuranne HPaBCTBEHHOT'O
CO3HaHU, ryMaHU3Ma,
KOJUIEKTUBU3MA, a TaKXe
PacCKpbITUE COJIEpKAHUE TaKHX
HPAaBCTBEHHBIX KAaTErOpHM, Kak
n00po, CHpaBEeIMBOCTD, IO,
COBECTbH , TPYJOIIO0HE, YECTh.

I'eomerpus 11 kiace

Hunmusap, KoHyC, map

16

Bocnuranne HpaBCTBEHHO-
BOJIEBBIX KaUeCTB: MOTPEOHOCTH U
YMEHHE JOBOAUTH HAYATOE 10
KOHIIA, COCPENOTOYEHHO U
LEJICHATIPABICHHO 3aHUMAThCS,
MIOMOraTh TOBapUILy,
MIPEOJ0JIEBATH TPYTHOCTH.

O0BEMBI TETT

17

Bocnuranue YBAKUTCJIBHOI'O
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OTHOILIEHUA K TPYyAy, YMEHUS

IPOSIBIATH  TPYIOBBIC  YCHIIUA,
OBJIAJICBATh TPYJAOBBIMH
HaBBIKaAMU.

BexTopsl 6 Bocnuranue Takux Ka4ecTB Kak
WHUIINATHBA, CMEJIOCTh, KEITaHHUE
OIpoOOBaTh ceOs1 B HE3HAKOMOM
NeATEeIbHOCTH, CTPEMIICHUE
IIOMOYb, B3ATh Ha Ce0s 4acTh
WHTEPECHON PabOoThI,
OTBETCTBEHHOCTb, YBAKECHUE K
cebe u Apyrum.

Merton koopnunat B | 15 Bocnuranue JTOOPOTHI,

IPOCTPAHCTBE CIOPaBEUIMBOCTA U APYTUX
0JIaropogHBIX JyBCTB U
KpEaTUBHBIX CIOCOOHOCTEH
peOeHka.

[loBTOopenue  kypca | 14

TCOMETPUHU
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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
T€OMETPHUH.
KonTponbsHbie pabOThI B3SITH U3:
1. Anrebpa m Hauajna maremaruueckoro anamu3a. COOpHUK MPUMEPHBIX pabOuMX
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'eometpus. COOpHUK TpUMEpPHBIX padouux mporpamm. 10-11 xmaccel: yueO.
mocobue s oOmieoOpa3oBaT. OpraHM3anuii: 0a30BBIM W Yyrayd. ypOBHH/ COCT.
T.A.Bypmuctposa, 4-e uza. --- M.: IIpocsemenue, 2020.
AJiredpa m HaAYaJIa MATEMATUYECKOT0 AaHAJIM3a

10 xknace
KontponwsHas pabota Ne 1 «/lelicTButensHble uncia. PannoHanbHbIe ypaBHEHUS U
HEPaBEHCTBA»
Kontponbnas padota Ne2 «KopeHb cTenenu n»
Kontponbhnas padora Ne3 «CteneHb MoJ0KUTEIHbHOTO YHCIIa»
KontponsHass pabota Ned «llokazatenbHple W JorapudMUUYECKHE YypaBHCHHs U
HEPABEHCTBA»
KonTponbHas padota NeS5 «Cunyc, KOCHUHYC, TAHT€HC M KOTAHTE€HC yTria
KonTponbsHas padota Ne6 «Tpuronometpuyeckue pyHKIIMU YUCIOBOIO apryMEHTa»
KonTponbsHas padota Ne7 « TpuroHomeTpuueckie ypaBHEHUSI U HEPABEHCTBAY
Nrorosas koHTpoJsibHas padora Ne§

11 kiace
Kontponbnas padora No 1 «DyHKIIMU U UX TpapUKI».
Kontponbnas padora Ne 2 «IIpousBogHas».
Kontponbhuas padora Ne 3 «IIprumeHeHne MpOU3BOHONY.
KontponbHas padora Ne 4 «IlepBooOpa3Hasi 1 HHTETpai.
Kontponbnas padora Ne 5 «YpaBuenusi. Hepasenctsa. CucTeMbi».
Kontponrhas padota Ne 6 «MeToa MpOMEKYTKOB JUIsl YpaBHEHUN U HEPABEHCTBY.
KonTponbsnas padota Ne 7 «Cuctembl ypaBHEHHUH ¢ HECKOJIBKUMH HEU3BECTHBIMI.
HtoroBas koHTpoabpHas padorta Ne 8.

I'eomerpus

10 knace
KonTponshas padota Ne 1 «[lapannensHoCTh NpAMBIX U IIOCKOCTEW» (20 MUH)
KonTponsnas padota No2 «Terpasap u napasuienenumnen
KonTponbsnas padota Ne3 «IlepneHauKyIsIpHOCTh IPSIMBIX U IITIOCKOCTEI
KonTponbnas padota Ne4 «MHOTOrpaHHUKN

11 knace
KonTponsnas padota Ne 1 « {ununap. Konyc. lap.»
Kontponbaas padotra No2 «O0BEMBI TE»
KonTponsnas padota Ne3 «Metoa KOOpAUHAT B MPOCTPAHCTBE. [IBUKEHUS



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 MaTEMaTUYECKOTO 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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http://zhohov.info/
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JIuct KOppEKTUPOBKHU
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[Tpunoxenus
[Tpunoxenue 1. KanennapHo-rematnueckuii minan «Marematuka: anredpa u
HayaJla MaTeMaTU4YeCKOr0 aHanu3a; reometpus» g 10 xknacca
[Tpunoxenue 2. KanengapHo-rematnyeckuii minan «Marematuka: anredpa u
HayaJla MaTeMaTHYECKOr0 aHaau3a; reomeTpush» 1 11 knacca
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