Hannast pabouass mporpamma ydeOHOro mpeamera «Maremaruka» s ydammxcs 10-
11kmaccoB pa3paboTaHa Ha OCHOBE MPUMEPHON 00pa30BaTENbHON MPOTrPaMMBbl B COOTBETCTBHH
@I'OC n yuebnsm mranom OOIT OO0 MBOY «COLI Ne8» na 2020 — 2021 y4eOGHBIH TO.

Ilenmn nmporpaMMBI:

v\ pasBHUTHE JUYHOCTHU IIKOJILHMKA CPEACTBAMU MATEMATUKH;

v/ [OArOTOBKA €r0 K INPOJI0JIKEHHIO OOYYEHHS U K CAMOpeaIn3alui B COBPEMEHHOM
00I111eCTBE.

3ajayu OporpaMMBbl:

V' (opMHpOBaHHE MOTUBALMK U3yYEHHS MATEMATHKH, TOTOBHOCTH U CIIOCOOHOCTH
yYalmmxcss K CaMOPAa3BUTHIO,  JIUYHOMY  CAMOOTNPEICIICHHIO,  TOCTPOCHUIO
WHIUBUAYATBHON TPASKTOPHH B U3YYCHUU MTPEIMETA;

V' (opmMHupoBaHHE Yy ydaNIMXCA CIOCOOHOCTH K OpraHU3alud CBOEH yd4eOHOM
JESITETLHOCTH MOCPEJCTBOM OCBOCHUS JIMYHOCTHBIX, IMO3HABATEIBHBIX, PETYISTHBHBIX H
KOMMYHHKATHBHBIX YHUBEPCABHBIX YUEeOHBIX JICHCTBUI;

V' (opmupoBanue creuM(PUUECKHX OIS MATEMATUKM  CTHJIEH  MBIIIJIEHHS,
HEOOXOIUMBIX— JJIsl TIOJTHOIICHHOTO (YHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE, B
YaCTHOCTH JIOTHYECKOTO, aJITOPUTMUYCCKOTO U IBPHCTUICCKOTO;

v\ OCBOEHHE B XOJI€ M3Yy4YEHHUsS MATEMATHKU CIENU(HUUECKUX BUIOB JEATENHLHOCTH,
TaKUX— KaK TOCTPOCHHUE MAaTEeMaTHYECKHUX MOJICIICH, BBITIOJIHEHUE WHCTPYMEHTATBHBIX
BBIYHCIICHUH, OBJIaJICHUE CHMBOJMICCKIM SI3BIKOM TTpeIMeTa U JIp.;

V' (opMHpoBaHWE YMEHUI MPEACTABIATHL HMHPOPMALUIO B 3aBUCUMOCTH OT
MTOCTABJICHHBIX— 337]a4 B BHJIE TAONWIIBI, CXeMbI, TpaduKa, JUarpaMMbl, HUCIOJIb30BATh
KOMIBIOTEpHBIC MporpaMmbl, THTEpHET npu e€ 0OpaboTKe;

v\ OBJIaJicHHE yYaIlUMMCS MATEMAaTHYECKUM S3BLIKOM U allapaTtoM Kak CPEICTBOM
OTIMCAHUs U UCCIICIOBAHMS SIBJICHUN OKPY)KAIOIIET0 MHUPA;

v\ OBlaZeHHME CHUCTEMOW MAaTeMaTHYECKUX 3HAHMN, YMEHMH H  HaBHIKOB,
HEOOXOMUMBIX JUIS pEIIeHUs 3a7ad IMOBCEIHEBHOM IJKWU3HHM, HW3YYCHHUS CMEXHBIX
JTUCITUTIITMH ¥ TIPOJIOJDKEHUS 00pa30BaHUs;

V' (popMHpOBAHUA HAYYHOTO MUPOBO33PEHUS;

BOCIIUTAHWE OTHOILIEHHUS K MaTeMaTHKe Kak K 4YacTH OOIeYeI0BEYECKON
KYJIbTYPbI, UTPAIOIIEH 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.
Cpok peanu3anuy Nporpammsl 2 Toja.

PaGouas mporpamma mo npeamery «MaremaTtuka: anreOpa ¥ Hadyajlo MaTEMaTHYECKOTO
aHanuza, reometpus» st 10-11 kmaccoB cocraBieHa B coorBeTcTBUM ¢ PI'OC cpennero
oOmiero oOpa3oBaHusl, HA OCHOBE aBTOPCKOM mporpaMmsbl 1o maremaruke C.M. Hukomibckoro,
M.K. IloranmoBa, H.H. PemernukoBa, A.B. IlleBkmHa. Anrebpa .10,11 xmaccer. / Cocr.
Bbypmuctposa T.A. - M.: IlpocBemienue, 2018 u aBropckoi nporpammsl matematuke JI.C.
Artanacsa: ['eomerpusi. COopHuK paboumx mporpamMm. 10 — 11 kmaccel. ba3zoBblil u
yriayOJIeHHBI. ypoBHU: mocoOue aisi yduresneil o0meoOpa3oBaTeNbHBIX OpraHu3anuii /
coct.T.A. Bypmuctposa. - M.: Ilpocsemenue, 2018, cootBeTcTBYeT yueOHOMY manHy MbOY
«COII Ne8». B paboueii mporpamme mo0aBieHa KOHTpoJbHas paboTa 1O TeMe
«/leficTBUTENIbHBIE YUCIIA.»

VYuebubm mianom MBOY «COI Ne8» m3ydenue npeamera «Martemaruka: anredpa u
Hayajio MaTeMaTUYECKOIr0 aHalau3a, FT€OMETPHs OTBOJAUTCA 6 4acOB B HEJENIO B TEUEHUE
Kaxxaoro rona odyuenusi, Bcero 408 ypokos. Tak, B 10 kmacce — 204 gacos, B11 kmacce —
204 ygacos.

Jannast pabouass mporpamMma COCTaBlieHa UIi H3YYCHHUS TpeaMeTa MO0  CIEAYIOUIUM
yueOHHKaM: MaTtemaruka: anredpa U Ha4yajao MaTeMaTH4eCKOro aHajlu3a, reoMeTpus, Anredpa u
Hayajla MaTeMaTudeckoro aHamusa : yueO. ans 10 k. oOimeoOpa3oBaTeNbHBIX YUPEkKICHUI:
6a30BbIif 1 yrayonenusiii yposau /C.M. Hukonbckuii, M. K. Tlotanos, H. H. Pemmernukos, A. B.



leBkwn. - 5-¢ wm3g., mom. -M.: Ilpocmemenue, 2018. MaremaTtuka: anrebpa W Hayalo
MaTeMaTH4YeCKOTO aHajnu3a, TeoMeTpus, AnreOpa W Hadala MaTeMaTHYECKOro aHaiu3a: yd4eO.
st 11k, oOmeoOpas3oBart. yupexaeHuii: 6a30BbIi U yriyonennsiil yposau /C.M. Hukonbsckuid,
M. K. [loranos, H. H. Pemernukos, A. B. llleBkun. - 7-¢ u3z., nomn. -M.: IIpocBeuienue, 2018
JI.C.Aranacsx, B.®.byry3oBu ap. Matemarnka: anreOpa ¥ Hayalo MaTeMaTHYEeCKOTO aHAM3a,
reomerpus ,I'eomerpust 10-11 wmaccel, y4eOHUK Ui 0OIIEOOpa3oOBaTENbHBIX YUPEXKICHUA. M.:
[Ipocserenue, 2018r.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS YYEBHOI'O

MNPEAMETA

JIMYHOCTHBIE:

- c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH; KPUTUYHOCTh MBIIUICHHUS, YMEHHE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIIMYATH TUTIOTE3Y OT (aKTa;

- TOTOBHOCTb M CIIOCOOHOCTh BECTH JAHAIOT C JPYTMMHU JIIOABMH, JIOCTHTaTh B HEM
B3aMMOTIOHUMAaHUSI, HAXOIUTH OOIIHE TIeJTH U COTPYAHUYATH JUTSI UX TOCTHKCHUS;

- HaBBIKA COTPYTHHYECTBA CO CBEPCTHHUKAMH, JETHMH MIIAIIIETO BO3pPACTa, B3POCIBIMH B
o0pa3oBaTeabHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-MCCIIe10BaTeNbCKOM, MPOSKTHOW U IPYTHX
BHJIAX JIEATEIBHOCTH;

- TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CamMOOOpa30BaHUIO, HaA
MPOTSDKEHWHM BCEH JKU3HHU; CO3HATEIhbHOE OTHOIIEHHE K HENpPEepHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHOW MPOECCHOHATHHON M 00IIECTBEHHOH JESITEIIbHOCTH,

- DCTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs JCTETHKY OBITA, HAyYHOTO W TEXHUYECKOTO
TBOPYECTBA;

- OCO3HaHHBIN BBIOOP Oymymiell MpodecCuu W BO3MOXHOCTH PEaTM3allud COOCTBEHHBIX
KU3HCHHBIX IIJJAHOB; OTHOMICHHWE K MPO(ECCHOHANBHON AEATENBHOCTH KaK BO3MOXKHOCTHU
YUYaCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOMIECTBEHHBIX TPOOIEM;

MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSTEIBHO OINMpPEICISATh LENH CBOET0 OOydeHHsI, CTaBUTh U (OPMYITHUPOBATH
st ce0st HOBBIE 3a/7auu B y4€0e W TI03HABAaTEIBHOW [ESTEIHHOCTH, Pa3BHBaTh MOTHBBI U
WHTEPECHl CBOCH NIO3HABATEIIHHOM e TEILHOCTH;

- YMEHHE CaMOCTOSTEIHFHO IUIAHUPOBATh IIYTH JOCTIIKCHHS IIeJiel, B TOM YHCIE
aNbTepHATUBHBIC, 0CO3HAHHO BBIOMpaTh HanoOosee F3(h(HEKTUBHBIE CIIOCOOBI PEIICHUs YYCOHBIX U
MO03HABATEIILHBIX 3a]1a4;

- YMCHHE COOTHOCUTH CBOM JCWUCTBHS C IUIAHUPYEMBIMHU pE3YIbTaTaMU, OCYIIECTBISATH
KOHTPOJIb CBOEH NESATENPHOCTH B IPOIECCE JOCTHKCHHS PE3yNbTara, ONPEIeisiTh CII0COOBI
JCWCTBUI B paMKax IMPEJIOKCHHBIX YCIOBUI U TpeOOBaHU, KOPPEKTUPOBATh CBOU JICHCTBHS B
COOTBETCTBUM C U3MCHSIIOIICICS CUTYaIUCH,

- YMCHHE OIICHUBaTh MPAaBHIBHOCTh BBINOJHEHUs Y4eOHOUM 3amauu, COOCTBEHHbBIC
BO3MOKHOCTH €€ PEIICHUS;

- BJIaJICHHE OCHOBAMHU CAMOKOHTPOJISl, CAMOOIICHKH, MPHHSATUS PEIICHHA M OCYIIECTBICHHUSI
OCO3HaHHOTO BHIOOPA B y4eOHOW | MO3HABATECIHLHOMU JICATEIILHOCTH;

- yMEHHE MpPOAYKTMBHO OOMIaTbCcs M B3aMMOJICHCTBOBaTH B IMPOLECCE COBMECTHOM
NeSITeNbHOCTH, YIUTHIBATh MO3UIIMU JPYTUX YIaCTHUKOB JAEATEIHHOCTH, YP(HEKTUBHO pa3peniaTh
KOH(JIMKTBI;

- BIAJCHHE HABBIKAMHU T[I03HABATENBHON , Yy4eOHO-HCCIENOBATENbCKOH M TMPOEKTHOM
NeATeNbHOCTH, HAaBbIKAMU  paspelieHus MpobjeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TOMCKY METOJIOB PELIEHUsI MPAKTHUECKUX 3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B MO3HAHMUS;

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENbHOM WH(OPMAIMOHHO-TI0O3HABATEIbHOM
NeSITENLHOCTH, BKIIIOYas YMEHHE OPHEHTHUPOBAThCS B PA3NUYHBIX MCTOYHUKAX WH(OOpMAIUH,
KPUTHYECKH OLIEHWBaTh WM WHTEPIPETHPOBATh HHOOPMAIUIO, TOIYYaeMyl M3 Pa3IMYHBIX
HMCTOYHHKOB;



- YMCHHE HCIIOJIb30BaTh CpEACTBa MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJIOTHMA
(UKT) B pemeHud KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3AaIllMOHHBIX 3a7ad C
COOIIIOICHUEM TpeboBaHU OPrOHOMHKH, TEXHUKHU 0€30I1aCHOCTH, TUTHUCHBI,
pecypcocOepexeHus, IPaBOBBIX U AICTETHUECKUX HOPM, HOpM MH(POPMALIMOHHON OE3011aCHOCTH;

- BJIQJICHUE SI3BIKOBBIMH CPEACTBAMH — YMEHUE SICHO, JIOTUYHO M TOYHO H3Jararb CBOK TOUKY
3pEHHsI, UCIIOJIb30BaTh aJICKBATHBIE SA3BIKOBBIEC CPEICTBA;

- BJIQJICHUE HAaBBIKAMU IMO3HABATEIILHON pe(IeKCHN KaK OCO3HAHHUS COBEPIIACMBIX JICHCTBUI
Y MBICTTUTEIBHBIX MPOIIECCOB, X PE3YIBTATOB U OCHOBAHMM, TPAHUIl CBOECTO 3HAHUS U HE3HAHUS
HOBBIX ITO3HABATEJIBHBIX 3a71a4 U CPEJCTB UX JI0CTHIKEHUS,

npeaMeTHble (yI1yOJIEHHBIN YPOBEHb):

-c(hOpMUPOBAHHOCTH MPEACTABICHUN O MAaTEeMaTUKE KaK YaCTH MUPOBOM KYJIBTYPHI U O MECTE
reOMETPUM B COBPEMEHHOM IMBMIIM3AIMM, O CMOCO0AaX OMMCAHMA HAa MaTEeMAaTUYECKOM SI3bIKE
SIBJICHUM pEAIbHOTO MUPA;

- c(OpMHPOBAHHOCTh TMPEACTABICHUM O MaTEeMaTHYEeCKUX TOHITHSX KaK O BaKHEHIIHNX
MaTeMaTHYECKUX MOJIENSIX, TTO3BOJISIOMIUX ONMUCHIBATh U M3ydaTh pa3HbIC MPOIIECCHI U SBIICHUS,
ITOHUMAaHHE BO3MOKHOCTH AKCMOMATUYECKOTO IMOCTPOEHUS MaTEMAaTUYECKUX TEOPUI;

-c()OpMUPOBAHHOCTh MPEJICTABICHUH O HEOOXOJMMOCTU J0KA3aTeNbCTB MPU 000CHOBAHUU
MaTeMaTHYeCKUX YTBEPXKJIEHWW ¥ POJM AKCMOMATHUKH B TPOBEJICHUU JICAyKTHBHBIX
paccyXIeHui;

- c(hopMHpPOBAHHOCTh MOHATHIHOIO ammapara 1Mo OCHOBHBIM pasfieliaM Kypca IeOMEeTpHH;
3HaHUSI OCHOBHBIX T€OpeM, (GOpPMYT U YMEHHUS MX MPUMEHSTHh; YMEHHUS JOKa3bIBaTh TEOPEMBI U
HAXOJIUTh HECTAHAAPTHHIE CIIOCOObI pEIeHUs 3a/1a4;

- chOpMUPOBAHHOCTh YMEHHH MOJENUPOBaTh peajibHble CUTYyallud, HCCIIEA0BATh
IIOCTPOEHHBIE MOJENIN, UHTEPIPETUPOBATh NOJYYEHHBIN PE3YIIbTaT;

- BJIQJICHUE T€OMETPUYECKUM SI3BIKOM; Pa3BUTHE YMEHHMs HCIIOJIb30BATH €r0 JJIsl ONUCAHUS
MPEIMETOB  OKPYXKAIIIEr0o  MHUpPA;  pa3BUTUE  MPOCTPAHCTBEHHBIX  IPEICTABICHUH,
M300pa3UTEIbHBIX YMEHHM, HABBIKOB F€OMETPUUYECKUX ITOCTPOCHU;

- BIIAJICHHE METOJaMHU JOKAa3aTelbCTB M aJrOPUTMOB pEUICHUS; YMEHHE WX NPHUMEHSTH,
MIPOBOJIUTH JOKA3aTENIbHbIE PACCYXKACHUS B XOJ€ PEIICHUS 3a/1a4;

- BJAJICHHE OCHOBHBIMM MOHATHUSAMHU O IUIOCKMX M MPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢burypax, uX OCHOBHBIX CBOMCTBax; c(pOPMUPOBAHHOCTb YMEHHS PACIO3HABaThb Ha YEPTEXKaX,
MOJICISIX U B PEalbHOM MHpE reoMeTpuyeckue (Urypbl; MpUMEHEHHE H3YYeHHBIX CBOMCTB
reomerpuueckux ¢uryp u GopMmyn JUis pelieHuss TeOMETPUYECKHUX 3aJad W 334ad C
MIPAKTUYECKUM COJIEP)KAHUEM;

- BJIQJICHUE HABBIKAMHU HCIOJIb30BAaHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IPH PELICHUU
3a/1a4;

- BIAJICHUE CTaHJIAPTHBIMU NpPUEMAMU PELIECHUS pPAlUOHAIBHBIX M HUPPALMOHAJIBHBIX,
[I0Ka3aTeJIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHU U HEPABEHCTB, UX CUCTEM;

- cOpMUPOBAHHOCTH MPEACTABICHUI O Mpoleccax U SBICHUSX, UMEIOLIUX BEPOSTHOCTHBIH
XapakTep, O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pPEaTbHOM MHUpE, 00 OCHOBHBIX MOHSATHUAX
ANIEMEHTAPHONH TEOPHH BEPOATHOCTEH; CHOPMUPOBAHHOCTH YMEHHI HAXOJUTh M OIICHUBATH
BEPOSITHOCTH HACTYIUJICHHUS] COOBITUH B MPOCTEHIINX MPAKTUYECKUX CUTYAIlUSX U OCHOBHBIC
XapaKTEPUCTUKH CIIyYailHbIX BEJTUYHH;

- cOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSX MAaTEMAaTUYECKOTO aHAIIM3a U
WX CBOWCTBax, BIaJICHHE YMEHHEM XapaKTepU30BaTh MOBeACHHUE (YHKIIMM, HCIIOIb30BaHUE
MOJIYYCHHBIX 3HAaHUM JIJI1 OUCAHUs U aHAIN3a PEAlbHBIX 3aBUCUMOCTEN;

- BIIaJICHUE YMEHUSIMU COCTaBJICHUS BEPOSTHOCTHBIX MOJIEIEH MO YCIOBUIO 3aJa4d H
BBIYHCIICHUSI BEPOSTHOCTH HACTYIUIEHUS COOBITHIA, B TOM 4HCIE C MpPUMEHEHHeM (hopMyi
KOMOWHATOPUKH M OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; HCCICAOBAHUE CIy4alHBIX
BEJIMYUH IO UX PACTIPEACIICHHUIO.

IINTAHUPYEMBIE PE3YJIBTATBI M3YUYEHUSA YYEBHOI'O ITPEIMETA



IInanupyemble pe3yabTaThl H3y4eHHs N0 TeMe «Unci0Bble H OyKBeHHbIe BbIPAKEHUSD)

BbInycKHMK Hay4YUTCS:

BBITIOJTHATE apu(METHYECKHE JECHCTBUS, COYeTass YCTHBIE M IUCHbMEHHBIE IPHEMBI,
IIPUMEHEHHE BBIYMCIUTENbHBIX YCTPONCTB; HAaXOAUTh 3HAYEHUs KOPHSA HATypaJbHOMU
CTETIEHW, CTENEHM C pPAlMOHAJIBHBIM IOKa3aTejeM, Jorapudma, HCIOJIb3ysl IpH
HEOOXOMMOCTH BBIYMCIUTEIbHBIE YCTPOIMCTBA; MOJIB30BATHCS OLUEHKOW M MPHUKHUIKON TpU
MIPaKTUYECKUX pacyeTax;

NPUMEHATh TIOHATHSA, CBSI3aHHBIE C JIEIMMOCTBIO LEJIBIX YHUCEN, MpPU pelIeHUU
MaTeMaTHYECKUX 3aa4;

HaXOJUThb KOPHM MHOTOYJIEHOB C OJHOM IEpPEMEHHOH, pacKiaJblBaTb MHOTOYJIEHbI Ha
MHOKHTEH;

MIPOBOJUTH TMPEOOpa30BaHUSI YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, BKIIIOYAIOIINX
CTENEHHU, PaIuKaJbl, Jorapu(Mbl U TPUTOHOMETPUUYECKUE (PYHKIIUH.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

BBINIOJIHATh MPAKTHUECKHUE pacueThl 1o (opMyiaaM, BKItoyas (OpMYIbI, COJeprKallinue
CTENEHH, paJAUKaIIbl, JJOTapU(PMbl U TPUTOHOMETpUUYECKUE (YHKIMH, NMPU HEOOXOAMMOCTU
WCIIOJIb3YS CIPaBOYHbIE MaTepUaibl U MPOCTEUIITNE BIYMCINUTEIbHBIE YCTPONCTBA.

I[Inanupyemblie pe3yabTaThl H3y4eHHs M0 TeMe «DYHKIUUM ¥ rpaduKm»

BbInyCKHUK HAy4YHUTCH:

- ONpeAensaTh 3Ha4eHHe (QYHKIMHU MO 3HAUYCHUIO apryMeHTa MpU pa3iMyHBIX CHOco0ax
3a1aHus QYHKINY;

- CTPOUTH I'paUKK U3YyYEHHBIX (PYHKUNH, BBIIOIHITH MpeoOpa3oBaHus rpa@UKoB;

- OMKCHIBATH 10 Tpaduky u mo Gopmyse MOBEACHUE H CBOMCTBA (DYHKIIHIA,

pemaTh ypaBHEHHUs, CUCTEMbl YPAaBHEHHM, HEPABEHCTBA, UCIOJIB3Ysl CBOMCTBA (DYHKITUN U
uX rpaduueckre npeaCcTaBICHUs.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

OTHCHIBATh U UCCIIENOBATh C MOMOIIBIO GYHKIMHA peanbHble 3aBUCUMOCTH, MPEACTABIATh
UX rpauuecKku; MHTEPIPETUPOBATH TpadUKU peaIbHbIX MPOIIECCOB.

Ilnanupyemblie pe3yJbTaThbl H3Y4EHHS 10 TeMe «YPABHEHHS H HEPABEHCTBA»
BbINMyCKHUK HAYYUTCS:
pelaTh pauMoHalIbHbIE, I0KA3aTeNIbHbIE U JIOTapU(PMUUECKUE YPaBHEHHS U HEPABEHCTBA,
UPPpalMOHAJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI;
JOKa3bIBaTh HECIIOJKHBIC HEPABEHCTBA,
pelmars TEKCTOBbIE 3aJayd C IIOMOIIBID COCTaBJICHMSI YPABHEHMM, M HEPABEHCTB,
UHTEPIPETUPYSL PE3YJIBTAT C YIETOM OTPaHUYEHUN YCIOBUS 3a1a4H;
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBAa pEIIEHUH ypaBHEHUH U
HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.
HaXOJUTh MPUOJIMKEHHbIE PELICHUs] YPaBHEHMH M MX CHUCTEM, MCIOJIb3ys TpapUuecKHii
METOJ;
pelmaTb ypaBHEHHs, HEpPaBEHCTBA U CHUCTEMbl C TPUMEHEHHEM TpapHuecKuX
NpeJCTaBICHUN, CBOUCTB (PYHKIIMIA, TPOU3BOIHOM;
BBINYCKHUK MOJYYHUT BO3MOKHOCTD:
UCIOJb30BaTh MPUOOPETCHHbIC 3HAHUS M YMEHHUS B NPAKTUUYECKOW MIEATENbHOCTH U
IIOBCETHEBHOU JKM3HU Ul TOCTPOCHUS U HCCIEAOBAHUSA IPOCTEMIIMX MAaTEMaTHYECKHUX
MOJIEJIEH.

IInanupyemble pe3yJbTaTbl H3y4YeHHS] 1O TeMe «JJeMEHTbl KOMOHHATOPHMKH,
CTATHCTHKHU M TEOPHH BEPOATHOCTEH»
BbinycKHMK Hay4YuTCs:



- pemarp MpocTelne KOMOMHATOPHBIE 3aJadyd METOJOM Iepebopa, a Takke
C  UCHOJNB30BaHUEM M3BECTHbIX (opmyn, TpeyroipHuka [lackans;  BBIYHCIATH
Kodpduuuentsl OuHoma HplooToHa 1O QopMyle W C HUCHOIB30BaHHEM TPEYTrOJIbHUKA
ITackans;

- BBIUHMCIIATH, B IPOCTEUIINX CITy4dasiX, BEPOATHOCTH COOBITHI Ha OCHOBE MOJCYETa YKCIa
HCXOJIOB.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

- AQHAJU3UPOBATh pEalbHbIC YMCIIOBHIE JIAHHBIE, MPEJCTABICHHbIE B BUJE AUATPAMM,
rpaduKoB;

- QHAJIM3UPOBATH UH(OPMALIHIO CTATUCTUYECKOTO XapaKTepa.

I'eomerpus
IInanupyemsble pe3yabTaThl H3ydYeHusi no Teme « [lapasienbHOoCTh NPAMBIX H
IUIOCKOCTEI

BbinyckHUK HayuuTCs:

e u300paxaTbh reoMeTpuueckrue (Urypsl U Tela, BHIIOJIHATh YEPTEXK MO YCIOBUIO
3a/1a4y;

e pemaTh TIEOMETpPUYECKHE 3aJauyd, ONHMpasCh Ha H3Y4YEHHbIE CBOMCTBa
IUIAHUMETPUYECKHX M CTEPEOMETpUYECKUX (UTYp U OTHOIIEHUH MEXIy HHUMH,
MpUMeHsis areOpanyeckuii 1 TPUTOHOMETPUYECKUI anmapar;

e TPOBOAMTH JOKa3aTeNIbHbIE PACCY)KIECHUS MpH pEIIeHWH 3ajad, JO0Ka3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

e  BBIYMCIATH JIMHEWHBIE 3JIEMEHTHI M YIJIbl B IPOCTPAHCTBEHHBIX KOH(UTypalusX,
0o0beMBl M TMJIOUIAJAM TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE€I M HX MPOCTEHUIINX
KOMOMWHALIHI;

e IPUMCHATb KOOPAMHATHO-BEKTOPHBIA METOJ JJIs BBIYHCICHHUS OTHOLICHUH,
pacCTOSIHUI U YTJIOB;

e  CTPOUTH CEYEHMS MHOTOI'DAaHHHUKOB U M300pakaTh CEUCHUs TEJl BPALICHUS;

BhInyCKHUK MOJIYy4YUT BO3MOKHOCTD:
WCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS M YMEHHMS B THPAKTUYECKON JEATEIbHOCTH U
MOBCETHEBHOM JKU3HU IS
e ycciefoBaHus (MOJAETUPOBAHNUS) HECIOKHBIX IPAKTUUECKUX CUTYaIHil HA OCHOBE
M3y4YEHHBIX (DOPMYIT U CBOUCTB (PUTYD;
®  BBIUMCJICHMS JUIMH, TUIOMAaJe U O00BEMOB peallbHbIX OOBEKTOB IPHU PEIICHUU
MPAKTUYECKUX 3aJ1a4, UCII0JIb3Ys MPU HEOOXOMMOCTH CIIPABOYHUKU U BHIYMCIUTEIbHBIE
YCTPOUCTBA

Tpedyemble pe3yibTaTbl 00y4eHHUSsI

YucJioBble U OyKBEeHHbIE BbIPA:KEHHA

yMeThb:

* BBINOJHATH apuMeTHuecKue NeHCTBUS, coyeTas YCTHble M HUCbMEHHBbIE IPHEMBI,
IIPUMEHSS BBIYNCIUTEIBHBIE YCTPOICTBA; HAXOAUTh 3HAUE€HUsI KOPHS HAaTYypaJIbHOM CTEIEHH,
CTENIEHU C pPALMOHAIbHBIM IIOKa3aTeseM, Jorapudma, HMCIONIb3ys .MPU HEOOXOJUMOCTH
BBIYMCIIUTENBHBIE YCTPOMCTBA; IMOJIB30BATHCSI OLEHKON M IMPUKUAKOW MPHU NPAKTUIECKHX
pacuerax;

* IPOBOJUTH MO U3BECTHBHIM (opMydaM U MpaBuiaM IpeoOpa3oBaHusi OyKBEHHBIX
BBIPQXKEHUH, BKJIIOYAIOIIMX CTENEHHW, paJuKalbl, Jorapupmbl U TPUTOHOMETPHUECKHUE
GbyHKIHH;

* BBIYMCIIATh 3HAYECHUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHHI, OCYIIECTBIISAS HEOOX0JMMbIE
MOJICTAHOBKHU U ITPe0Opa30oBaHus;



®  BBIIIOJIHATH AEUCTBUSI C KOMIIJIEKCHBIMM YUCIIaMH, M0JIb30BaTHCS TEOMETPUUYECKOM

MHTEpIpEeTalel KOMIUIEKCHBIX YHCEN, B IPOCTEUIINX CIIydasiX HaXOJAUTh KOMIIJIEKCHbIE

KOPHHU YpaBHEHHH ¢ JeCTBUTENbHBIMU KO3 (DUITEHTAMH

HCII0JIL30BATH NPHOOPETEeHHbIe 3HAHUS U YMEHHUSI B PAKTUYeCKOH AeATeJJbHOCTH U
NOBCEeHEBHOM KNU3HU IS

* IPaKTUYECKUX PACUYETOB MO (popmynam, BKIOYas (OPMYIIBI, COJEpIKAIHe CTEICHH,
panuKaibl, JorapupmMbl ¥ TPUTOHOMETPUYECKHE (YHKIMH, 00pamasch Ipu HEOOXOJMMOCTH
K CIIPaBOYHBIM MaTepHajiaM U PUMEHSS IPOCTENIINE BEIYUCIUTEIbHBIE YCTPONUCTBA.

DyHKIUHA U rpaGUKU

yMeTh:

* OIpeNeNsITh 3HAa4eHHE (PYHKIMU MO 3HAUYEHUIO apryMEHTa IpU Pa3IMYHBIX crioco0ax
3a1aHus QYHKINY;

* CTPOUTH TpaUKU U3YYEHHBIX (QYHKIUI;

* ONMCHIBATH MO TpaduKy U B IPOCTEHIINX caydasx 1o (GopMysie OBEIEHUE U CBOICTBA
byHKUINH;

* HAXOAHTH MO rpaduKy GYHKIUU HAMOOIBIINE U HANMEHBIIINE 3HAUCHHUS;

* pelaTh ypaBHEHUs, IPOCTEHIIINE CUCTEMBl YpaBHEHUH, UCIIONb3Yysl CBOMCTBA (DYHKIIMH U
uX rpaduku;

* HCCIEeOBaThb B MPOCTEHIIMX CilIy4asX QYHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOOJbIINE W HaMMEHbIIWE 3HAa4eHHUs] (YHKIUH, CTPOUTHh TIpaUKHM MHOTOWIEHOB H
MPOCTEHIINX pallMOHANBHBIX (YHKIHMHA C HUCHOJIB30BAHUEM ammapara MaTeMaTH4YeCKOTo
aHaIM3a; MCHO0Jb30BaTh IMPUHOOPETEHHbIE 3HAHMS W YMEHMS B IPAKTHYECKOH
AeATeJIbHOCTU U NMOBCEHEBHOM KU3HHU 115

* ONMCaHUS C MOMOIIBIO (YHKUUH pa3IMuYHBIX 3aBHCUMOCTEH, IpPEJICTABICHUS UX
rpagu4ecKu, UHTEPIPETAIUN TPAPUKOB.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

yMeTh:

* BBIYMUCIATH IMPOU3BOAHBIE U NEPBOOOpPA3HBIE NIEMEHTAPHBIX (DYHKIMH, HCIOJIB3Ys
CIIPaBOYHBIE MATEPHAJIbL;

* BBIYUCIIATH B IPOCTEHIINX CIIydasiX IUIOMIAIU C UCIIOIb30BaHUEM I1€PBOOOPA3HOIL;

HCII0JIL30BATH NIPHOOPETEHHbIC 3HAHUA U YMEHHUS B NPAKTUYECKOH NeATeJbHOCTH U
NOBCEIHEBHOM KU3HU IS

* peleHMs NPUKIIAJHBIX 3a]1a4, B TOM YHUCJIE COLUAIbHO-IKOHOMUYECKUX U (PU3UUYECKUX,
Ha BBIYMCICHHE HAMOOJBIIMX M HAUMEHBIIMX 3HAUYEHUH, HAa HAXO0XJIEHUE CKOPOCTH U
YCKOpEHHUS.

YpaBHeHus 1 HEPABEHCTBA

yMeTh:

* pemare palMoOHaJbHBbIE, IIOKa3aTesbHble M JiorapuMuyeckue ypaBHEHHUS M
HEPABEHCTBA, IPOCTEHIINE HUPPAUUOHAIBHBIE W TPUIOHOMETPUYECKUE YPAaBHEHHUA, HUX
CUCTEMBI;

* COCTaBJISITh YPABHEHUS U HEPABEHCTBA 110 YCIOBUIO 33]1a4H;

* HCIOJIb30BaTh TpaUuecKHuil MeToh A NPUOIMKEHHOTO pelIeHUs ypaBHEHUH H
HEPABEHCTB;

* u300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXXECTBA pEIIeHHH MpOCTEHIINX
YPaBHEHUH U UX CUCTEM.

HCII0JIL30BATH NMPHOOPETeHHbIC 3HAHUS U YMEHHUSI B IPAKTHYECKOH NeATeJbHOCTH U
NOBCEIHEBHOM KU3HU IJIsl

* IOCTPOEHUS U UCCIIET0BAHUS POCTEUIINX MaTEMaTHUECKUX MOJIEIIEH.

DJIeMeHTbI KOMOMHATOPUKH, CTATHCTUKH ¥ TEOPHUH BePOSITHOCTEH

yMeTh:

* pewmarb NOpocTellne KOMOMHATOpHBIE 3aJadyd METOJOM Iiepebopa, a TaKke C
HCIOJIb30BAHNEM M3BECTHBIX (POPMYIT;



* BBIYMCIIATH B MPOCTEHIINX CIIydasiX BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYETa YHcia

HnCXO0a0B.

* aHAJIN3a PEATbHBIX YHCIIOBBIX JTAHHBIX, MPEACTABICHHBIX B BUJIE TUarpaMm, rpadukos;
* aHAJIM3a HHPOPMALIUU CTATUCTUIECKOTO XapaKTepa

TpedyemMble pe3y/ibTaThl 00yUeHNsI BLIYCKHUKOB 110 TeOMeTPUHU
JI0JI5KHBI 3HATH:

e . Muororpannuku. [Ipu3zma, ee ocHoBaHMs, OOKOBbIC peOpa, BhICOTA, OOKOBas
noBepxHocTh. [Ipsimas u HakioHHas, npu3Ma. llpaBunbHas npusma. [lapamnenenunen.
Kyo0.

e Ilmpammma, ee ocHoBaHHe, OOKOBbIE peOpa, BBICOTA, OOKOBAas TOBEPXHOCTD.
TpeyronbHas nupamua. [IpaBunpHas nupamuaa. Y cedeHHas MUPaMHIA.

e Cummerpuu B KyOe, mapaienenumnene, npusme u nupamune. llonarue o
CUMMETPUHU B IPOCTPAHCTBE (LIEHTpajbHAasl, oceBas, 3epKkaibHas). [Ipumepsl cuMMmeTpuun
B OKpY)KaroIlleM MHUpE.

o Ceuenus Ky0a, IpU3Mbl, TUPAMUBI.

o IlpencraBineHne O MNpaBUIBHBIX MHOTOTPaHHMKAX (TETpa’ap, KyO, OKTa’Jp,
JIOJICKAdIp U UKOCAdIP).

o Tema wm mnosepxHoctn BpameHusa. [{unuHAp M KOHYC. YCEYEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, 0Opa3ymomas, pazBepTka. OceBble ceueHUs
U CEYeHUs, apajuieIbHble OCHOBAHHUIO.

o IHap u chepa, ux ceuenusi, kacaTesbHas MIOCKOCTh K cdepe.

e OOweMbl TenMm W TmJomamM HX TmoBepxHocTel. [lonstne 00 oOBeme Tena.
OTtHoIIeHrEe 0O0BLEMOB MOIOOHBIX TEI.

e @opmynsl o0beMa Kyba, NPAMOYrOJIBHOTO Mapajuielenunena, MpU3MBI,
uminHapa. @opmyiasl 06beMa nupaMuibl U KoHyca. @opmyrbl TUIONIAAN MOBEPXHOCTEHN
HWINHAPA U KoHyca. Popmysibl 00beMa 11apa U miomaau chepsl.

e KoopauHatel u BeKTOphl. JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. Dopmyna
paccTosHUS MeXAy JABYMs TOUKamMH. YpaBHeHHs cdepbl U IuiockocTH. PDopmyna
PacCcTOSIHUS OT TOUKH JI0 TNIOCKOCTH.

e Bexkropel. Monaynb Bektopa. PaBeHCTBO BekTOpoB. Cl0KEHHUE BEKTOPOB U
YMHOKEHUE BEKTOpa Ha 4YHCIO0. YTOJl MExXIy BekTopamu. KoopauHaTel BekTOpa.
CkansipHO€ MPOU3BEICHNE BEKTOPOB.

[ ]

e JloJKHBI yMeETh:

e  paclo3HaBaTh HA YEPTEkKaxX U MOJEIAX MPOCTPAHCTBEHHBbIE (POPMBI; COOTHOCHUTH
TpPEeXMEpPHbIE OOBEKTHI C UX OMUCAHUSIMHU, U300pAKECHUIMH,

e  AHANIM3UPOBATh B MPOCTEHIIMX CIy4yasX B3aHMMHOE PACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

e U300paxaTh OCHOBHBIE MHOTOI'PAHHUKH U KPYTJIbIE T€Ja; BHIMOJIHITH YEPTEKHU I10
yCIIOBUSIM 3aJ1a4;

e  CTPOUTH MPOCTEHIINE CeUeHUs KyOa, MPU3MBbI, TUPAMUIBI;

e pemaTh IUIAHUMETPUYECKHE M TMPOCTEUIINE CTEPEOMETPUYECKHE 3a/Jauyd Ha
HaX0XJICHUE TeOMETPUUECKUX BEIMYHH (JUIMH, YTIIOB, MO/, 00beMOB);

e  HCHOJIb30BaTh NPH PEIICHUH CTEPEOMETPUYECKUX 3a7ad IUIAHUMETPUUYECKUE
(akThl 1 METOMBI;

e  TPOBOAWTH JOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PELICHUS 33]1a4;

e  BIAJIETh KOMIIETEHIUSIMU y4eOHO-1103HaBaTEIbHOM, LIEHHOCTHO-
OpPUEHTAIIMOHHOW, peIeKCUBHON, KOMMYHHUKATUBHON, MH(POPMAIMOHHOH, COIUATBHO-
TPYZIOBOM.

e  CHOCOOHBI HCIOJIb30BaTh MPHOOPETEHHBIC 3HAHWS M YMEHHUS B MPAKTUYECKOU
JEeSTEILHOCTH U TIOBCEIHEBHOM KU3HMU:



e JUIA UCCIEeNOBaHMs (MOAEIMPOBAHMUS) HECIOXKHBIX MPAKTUUYECKUX CHTyallUd Ha
OCHOBE M3YUEHHBIX (DOPMYI U CBOKMCTB (huUTyp;

®  BBIYHCICHUA OOBEMOB U IUIOLIA/ICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IMPH
pelIeHNH TPAKTUYECKUX 3a7ad, HCIOJb3Yysl MPU HEOOXOAUMOCTH CIPABOYHHKH U
BBIUMCIIUTEIBHBIC YCTPOICTBA

Coaep:xkanue yueOHoro kypca «MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A,'EOMETPUSI» B 10-11 knaccos

Marematuka

10 kaacc

(6 yacoB B Heaes10, Bcero 204 yaca)

IToBTOpEeHUe Kypca ajaredOpbl 0CHOBHOM HIKOJIbI (44)

1. JleiictBuTesibHbIE uncaa (14 yacoB).

[Tonsarue nerictBUTENbHOTO YKcia. MHOXKecTBa yrcesl. CBOMCTBA AEUCTBUTEIBHBIX YUCEI

Meron  Marematmyeckol — wHAyKHuu.  [lepecTraHoBKw. Pasmemenus.  CoueraHus.
Jloka3zaTenbCTBO YHMCIOBBIX HepaBeHCTB JlenmuMocTs menbix yucen. CpaBHEHHE TIO MOIYIIO m.
3ajauu ¢ 1eI0YnCIeHHBIMU Hen3BecTHRIMU. KoHTposibHas pabota Ne 1

2. T'eomerpusi Ha mIockocTH (8 )

CBoiicTBa OHCCEKTPUCH yTila TpEyrojbHUKa. Pemenne TpeyroapbHUKOB. BrruucieHue
OMCCEeKTPUC, MEAMaH, BBICOT, PAJUyCOB BIHCAHHONW U ONHUCAHHOW OKpYyKHOCTEeH. DOopMyIibl
MJIOMIAIN TpeyroJbHuKa: hopmyna ['epoHa, BeIpaXeHUs TJIOMAAN TPEYroJdbHUKA Yepe3 paanyc
BIIMCAHHOW M OMKMCAaHHOW OKPYKHOCTEH.

Brruncienust yriioB ¢ BepUIMHON BHYTPH U BHE KpyTa, yrila MEXIy XOpJaMu B KacaTelIbHOM.
TeopeMa o mpou3BeeHWH OTPE3KOB XopA. Teopema o KacarenbHOM M cekymel. Teopema o
CyMMe€ KBaJIpaTOB CTOPOH U JIMAaroHaJeN MmapamuiesorpaMma.

Teopema Uesbl u Teopema MeHenas.

3. PanuoHajJbHble YypaBHeHHsi W HepaBeHcTBa (18 1wy, U3 HHUX
KOHTPOJIbHAasE padora Ne2 — 1 yac).

Panuonaneubie BoipakeHus. @opmynbsl 6mHOMa HblOTOHA, CyMMBI M Pa3HOCTH CTEIEHEH.
Jenenue MHOTOUNIEHOB ¢ octaTkoM. Anroput™m EBknuaa. Teopema besy. Kopenb MHOrousiena.
Panmonaneueie ypaBHeHUs. CHCTEMBI PallMOHANBHBIX YpaBHEHU. MeTo/1 MHTEPBAJIOB pelIeHuUs
HepaBeHCTB. PaninonansHble HepaBeHCTBa. Hectporue HepaBeHcTBa. CHCTEMBI pallMOHATBHBIX

Kontponbnas padora Ne 2

4. BBenenue B crepeoMeTpuio ( 44)
OcHOBHBIE MOHATHS CTEPEOMETPUH (TOUKA, MpsMasi, MIOCKOCTh, MPOCTpaHcTBO). [lonarue 06
AKCMOMAaTHYECKOM CI0CcO0e TOCTPOCHUSI TEOMETPHUH.

5. TlapaqieJbHOCTh NPSAMBIX U MJI0CKOCTeM ( 16 )

[lapannenbHple  mpsiMble B mpocTpaHcTBe.  IlapamnenbHOCTH  TpeX — HpSIMBIX.
[TapannenbHOCTh NPSIMOM U INIOCKOCTU. B3auMHOE pacnosiokeHue MpsIMbIX B IIPOCTPAHCTBE.
Yron Mexnay nByms npaMbIMU. CKpelIMBaroImIMeEcs NpsMbIE. YTUIBI ¢ COHAIIPaBICHHMU
CTOpOHaMH. Yros  Mexnay npsmbeiMu. llapamnensHocts miockocred. Ilapannenshsle
mockoctu. CBoMCTBa MapajuienbHbIX MIIockocTel. Terpasnp u napamienenunesn. Terpasap.
[Mapannenenunen. 3agaun Ha nocTpoeHue cedeHuid. KonrposbHbie paboTsr Ne3,4

6. Kopensb crenenu N (12 4, U3 HUX KOHTPOJIbHasA padota Ne 5— 1 yac)
[Mousitue ¢pynkuuu u e€ rpaduka Oyukiwms y = x". [lonstre kopHs crenexn n. Kopau u€rHoi
1 Heu€THOU cremneHedt Apudmerndyeckuil kopeHb. CBoicTBa KopHel creneHd n. DyHKuus y =

Vx.®ynxius y =vx . Kopenb cTeneny n u3 HaTypaabHOro yncia. KoHrposbHas padota Ne 5



7. CreneHb MOJOKMTEJAbHOro 4uciaa (13 yacoB, U3 HUX KOHTPOJIbHAs
padora Ne6 — 1 gac)

Crenenb ¢ pallMOHaIBHBIM MOKa3aTeraeM. CBOIMCTBA CTENEHU C PALIMOHAIBHBIM MMOKA3aTEIIEM.
[Tonsitne mnpenena mocnenoBarenbHocTH. CBOMCTBA TpenenoB. beckoHedHO yObIBaromias
reomeTpuueckas nporpeccusi. Yucno e. [loHsitue creneHu ¢ MppandoOHAIBHBIM IOKa3aTeIeM.
[ToxazatensHast pynkuns KonrponsHas padora Ne 6

8. IlepneHauKyJasipHOCTH MPSAMON H MI0cKocTH (17 1)

[IepneHUKYISIPHOCTD NPSAMOM U IVIOCKOCTH. IlepneHuKyIIspHbIE IPSIMBIE B IPOCTPAHCTBE.

[TapamiensHble NpsMbIe, NEPIEHIUKYISIPHBIE K IUIOCKOCTH. lIpU3HaK nepneHauKyIspHOCTH
IIPSIMOM M IUIOCKOCTH. Teopema o npsiMoil, IEPIEHANKYIIIPHOM K INIOCKOCTU. llepnenaukynsp u
HAaKJIOHHBIE. YTOJI MEXKly IPSAMOU U IJIOCKOCTBIO.

Paccrosgnus oT TOYkM A0 IUIOCKOCTH. TeopeMa O TpexX MHEPHEHAMKYIApax. YTOJI MEXIy
MIPSIMOM U TUIOCKOCTBIO.

JIByrpanHsb1i yrou. [lepneHauKyIsipHOCTD III0CKOCTEN. [IpsAMOyroapHbIi napasuiesenuIent.

Tpexrpannsiii yros. MHororpanusliii yros. KonrpoabHas pabora Ne 7

9. Jlorapudmsi (6 yacos).

Jlorapupm umcia. OcHoBHOE jorapupmMuueckoe ToxAecTBo. Jlorapudm mnpousBencHwUs,
YacTHOT'O, CTEINEHH, NePeXo/] K HOBOMY OCHOBaHMIO. JleCSTUUHBIA U HAaTypaJIbHBIN JIOTapU(pMBL.
[IpeobpazoBaHue BhIpaKEHUMN, COIEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckas GyHKIUS, €€ CBOMCTBA U T'PadUK.

10. Ipocreiimme noka3atejbHble U JorapupMuuecKue ypaBHEHUS U
HepaBeHCTBa  MeToAbl UX pemeHusa (11 4YacoB, M3 HHUX KOHTPOJIbHAS
padoraNe8 — 1 yac).

[Ipocreiiiue mnokaszarenbHble ypaBHeHHs. [Ipocreiimme norapudmuueckue ypaBHEHHS.
YpaBHeHUsI, CBOASIIMECA K MPOCTEUIINM 3aMEHOM Hen3BecTHOTo. [IpocTelinive noka3areyibHbIe
HepaBeHcTBa. [lpocreiimne norapupmuyeckne HepaBeHcTBa. HepaBeHCTBa, cBoasimuecs K
MPOCTEHIINM 3aMeHO# Hem3BecTHOTro. KoHTposibHast paboTa Ne 8

11. Muororpannuku (144)

[lonatue wmHoOrorpannuka. I'eomerpuueckoe Tteno. Teopema  Oinepa. Ilpusma.
[IpoctpancrBennas teopema Iludaropa. IMupamupa. IlpaBunpHas nupamuaa. YceueHHas
nupamuia. [IpaBunbHbie MHOTOrpaHHUKH. CUMMETpPUS B IPOCTpaHCTBE (LIEHTpaibHas, oceBas,
3epkanbHasi). [loHATHE NPAaBUILHOTO MHOTOTPAHHUKA. DJIEMEHThl CHUMMETPHH MPaBUIbHBIX
MHOTOTpaHHUKOB. KoHTpoJsibHas paboTa Ne 9

12. Cunyc 1 KocHHYC yrja U yuciaa (74acos).

[Tonsitue yrna u ero Mepsl. Pagnannas mepa yria. OnpezeneHne CHHyca U KOCHHYca yria u
yuciaa. OCHOBHOE TPUIOHOMETPHUYECKOE TOXIECTBO sl CHHyca W KocuHyca. IlonsTus
apkcuHyca, apkkocunyca. [Ipumepsl HCronb30BaHUs apKCUHYca U apKKocuHyca. DopMyssl uis
apKCUHYCOB M apKKOCHHYCOB.

13. TaHreHc u KOTaHIeHC yrja U 4ucjiaa (6 4acoB M3 HMX KOHTPOJIbHbIE

padora Nel0 — 1 yac).
Omnpenenenne TaHreHca M KoTaHreHca yria. OCHOBHbBIE TPUTOHOMETPUUYECKUE TOXKIECTBA
JUId TaHTeHca U KoTaHreHca. [loHsaTre apkTaHreHca u apkkoTaHresca. IIpumeps! ncnosapzoBaHus



apKTaHTeHca W apKKoTaHrenca. @opMysbl JUlsi apKTaHreHca W apkKkoTaHreHca. KoHTposbHas
pabora Nel(

14. ®opmyasl ciaoxenus (11 yacos).

CuHyC, KOCMHYC M TaHI'€HC CyMMBbl U Pa3HOCTH ABYX apryMeHTOB. DOpMyIbl NpPUBEICHUS.
CuHYC ¥ KOCHHYC JBOMHOTO aprymeHTta. Qopmynsl nonogurnnozo apeymenma. [IpeoOpazoBanue
CYMMbl TPUTOHOMETPUUYECKUX (YHKUMH B MPOU3BEAECHUE U MPOU3BEACHUS B CYMMY.
Buipasicenue  mpuconomempuyeckux @ynxkyuti uepes mameeHc NOJNOBUHHO20 apeyMeHmda.
[IpeoOpazoBaHre TPUTOHOMETPHUUECKUX BBIPAKECHUH.

15. Tpuronomerpuuyeckne GyHKIUH YMCI0BOI0 aprymenra (9 4acos, u3
HHMX KOHTpOJbHBbIe padora Nell — 1 4ac).

Tpuronomerpruueckue ¢GYHKIMHM, WX CBOWCTBA W TpaduKH, NEPUOJUYHOCTb, OCHOBHOU
nepuos. OyHkius y = sin Xx. Oynkuus y = cos x. Oynknus y = tg x. OyHkus y = ctg x
KonTponabnas padora Ne 11

16. Tpuronomerpuyeckne ypaBHeHHsi U HepaBeHcTBa (12 yacoB, U3 HHUX
KOHTpOJIbHasA padoraNel2 — 1 4ac).

Pemrenne mpocteMmmx TpPUrOHOMETPUYECKUX YpaBHEHUN. TpUroHOMETpUYECKHE YPaBHEHHS,
CBOJAIIMECS K  MPOCTEHIIMM  3aMEHOM  Hews3BecTHOro.  [IpuMeHeHMe  OCHOBHBIX
TPUTOHOMETpUYECKUX (GopMyl Ui perieHusi ypaBHeHui. OnHopoaHble ypaBHeHMs. Pewenue
mpucoHomempuyeckux Hepaeencme. HepaBeHCTBa, CBOAAIIMECS K IPOCTEUINIMM 3aMEHOMU
HEHM3BECTHOTO. BBe/ieHHe BCIIOMOTaTEIbHOrO yria. 3aMeHa HEeM3BECTHOro  t=SinX + COSX.
KonTtponbnas padora Ne 12

17. IloBTOpeHue Kypca reomerpuu (6 4)

18. BeposiTHOCTB coObITHIL. UacToTa. ¥ cjI0BHAsI BepOSITHOCTH (8 yacoB).

Tabnuunoe u rpaduueckoe NpeAcTaBieHUE AaHHBIX. UHCIOBbIE XapaKTEPUCTUKH PSAIOB
JTAHHBIX.

[Toouepénuplii U OJHOBPEMEHHBIH BHIOOP HECKOJBKUX D3JIEMEHTOB M3 KOHEYHOTO
MHO>KECTBA.

DneMeHTapHble U CIOXHbIE CcOObITUA. PaccMoTpeHue ciydaeB M BEpPOSTHOCTH CYMMBI
HECOBMECTHBIX  COOBITUH, BEpPOSITHOCTh  IMPOTHUBOMNOJOXKHOTO  coObitus. Ilonartue o
HE3aBHCUMOCTH COOBITUI. BeposSTHOCT U cTaTUCTHYECKAask YaCTOTa HACTYIICHUSI COOBITHSL.

19. IloBTOpeHHe Kypca ajaredpbl M MaTeMaTH4ecKoro anaausza 3a 10
KkJjacce (74acoB, M3 HUX KOHTPOJbHasi padora Nel3— 2 yaca).

Marematuka
11 kiacce
(6 yacoB B Heaea10, Bcero204 yaca)
1. ®dynxknum u ux rpaguxu (20 yacoB m3 HUX 1 4Yac KOHTPOJLHas

padoraNel)
1.1 IousiTne GpyHkumuu. DiemeHTapHble QyHKIUK. OOMacTb ompeaenaeHus U 00JacTb
U3MEHEHHH (DYHKLUH. OrpaHM4YeHHOCTb GbyHKIIH. YérHOCTb, HEUETHOCTH,

nepuoaAnYHocTh (pyHkuui. IlpomexyTku Bo3pacTaHus, yObIBaHUS, 3HAKOIOCTOSIHCTBA U HYJIH
¢ynkuuu. MccnenoBanue GyHKIUMH W TOCTpOEHHE UX I'padHUKOB 3JIEMEHTApPHBIMU METOIAMHU.
OcHoBHBIE c1IOCOOBI MpeoOpa3oBaHusi rpadukos. I'paduku ¢GyHKIUH, comepxamux MOMYIH.
I'paduxu cnoxHBIX QyHKIMN
1.2 Ilpenesa pyHKIMH U HENPEPBHIBHOCTD. IHonsTHe npenena GpyHKUuU
Onnocroponnue mnpezaensl. CpoiictBa mpenenoB QyHkuuid.. IloHsTHe HenmpepbIBHOCTH
¢ynkuuu. HempepbIBHOCTD 3lieMeHTapHbIX (GyHKIUI. Pa3pbriBHBIE (yHKIIMH.



1.3 O6parubie pynkuuu. [lonsaTue 06 06paTHOIl PyHKIUN
B3aunmuo oOpatabie QyHkiun. OOpaTHbIE TpUroHOMEeTpHYeckue QyHKIuH. [Ipumeps
UCIIOJIb30BAaHUS 0OpPAaTHBIX TPUrOHOMETpU4ecKnX QpyHkuuil. KontposbHas padora Ne 1)

2.1{uannap, konyc, map — 16 4

Hunuuap. [Honsatue munuaapa. [lnomane nosepxnoctu nunuuapa. Konyc. [lonarue konyca.
[Tnomans mNOBEpXHOCTH KOHYyca. YcedeHHbI koHyc. Cdepa. Illap um cdepa. Bzammnoe
pacrionoxenue cdepbl W miockoctu. KacarembHas miockocte K cdepe. [lmomans cdepsr.
B3aumHoe pacnonoxenue cdepbl u npsmoil.  Cdepa BhnucaHHas B LWIMHIPUYECKYIO
noBepxHocTh. Cdepa BnHMcaHHas B KOHUYECKYIO MOBEpXHOCTh. CedeHHe NMIMHAPHUYECKON
noBepxHocTU. Chepa KOHUUYECKOH MOBEPXHOCTH.

KonTtpoabHas pabora Ne 2

3.00bembl Teg (17 u)
TTousarue 00 o0vpeme Tena. OTHOIIEHNE 0OBEMOB OIOOHBIX TEIL.
®dopmyibl 00beMa Ky0a, MPSIMOYTOIBLHOTO Tapaylieenuneaa, Tpu3Mbl, TUIHHAPA. DopMyITsl
oO0bema mnupaMuibsl U KoHyca. DopMmynbl IUIOMIATM TOBEPXHOCTEH IMIMHApPAa U KOHYcA.
dopmyibel 00beMa mapa 1 tionaan cQepsol.
KontposbHas padora Ne3,

4. Bekrtopsbl ( 6 1)

Bektopel. Monynb BekTtopa. PaBeHCTBO BekTOpoB. (CioK€HHE BEKTOPOB W YMHOKEHHE
BekTopa Ha uyucio. Koopawnatel Bekropa. Kommanapueie BekTOphl. PasznokeHue mo tpem
HEKOMILJIaHAPHBIM BEKTOPaM.

5. Metoa koopauHaTt B nmpoctpancrse (15 v)

JexapToBbl KOOpAMHATHI B TpocTpaHCTBE. Dopmyna pacCTOSHHS MEXIY JABYMsI TOYKAMH.
VYpaBHeHus cdepbl U iockoctu. PopMyiia pacCTOSHUSA OT TOYKHU JI0 THIOCKOCTH.

Yron mexnay BekTopamu. CKalsipHOE NMpoM3BeaeHHE BEKTOPOB. KosumHeapHbIE BEKTOPHI.
PaznosxeHue BekTopa 1o AByM HEKOJUTMHEAPHBIM BEKTOPaM

KoHntpobHbie padoTa Ne 4

6. IlpousBoanas (11 4)

[TonsiTue 0 MpoOM3BOAHONW (QYHKIMM, (PU3NUECKUNA M T€OMETPUUYECKHI CMBICI MPOU3BOIHOM.
VYpaBHeHue kacatenbHOH K rpaduky GyHkiuu. IIponsBoaHble CyMMBbl, Pa3HOCTH, IPOU3BEACHUS
u yactHoro. ITpou3BojHBIE OCHOBHBIX 3JI€MEHTApPHbIX (DYHKUMH. [Ipoussoonvie crodicHOU U
oopamnoti ¢pynxyuil. Bropas npousBoaHas. KonrpoasHas padora Ne 5

7.JIpuMeneHue npou3BoaHoMu (16 1)

MakcuMyM 1 MUHMMYM (QYHKIMH. YpaBHEHUE KacaTenbHOH. [IpuOmkEéHHbIE BBIYMCICHMSL.
Teopemsl 0 cpennem. Bo3spactanue u yoObiBanue (yHKkuuid. [Ipon3BoaHbIe BBICIIUX MOPSIKOB.
Beinmyknocts rpaduka gpyHkuuu. SxkcTpeMyM (QYHKIMH C €IMHCTBEHHOM KPUTHUYECKON TOUYKOM.
3amaun Ha MakCUMyM U MHHUMYM. AcuMnToThl. JlpoOHo-nuHeilHas ¢yHkuus. [loctpoeHue
rpa¢uKoB QyHKIMHA ¢ MpUMEHeHUueM Mpou3BojHbIX. Popmyna u psaa Teinopal . KonTponsHas
pabota Ne 6

8. IlepBooOpa3nas n uHTerpan (13 yacoB u3 Hux lyac KOHTpOJLHasE padora
Ne6).
[Inomane  kpuBoJMHEHHOW  Tpameuuu. [loHsTne 00 OmpeaeneHHOM  WHTerpaie.
IlepBooOpa3znas. IlepBooOpaszHbie  aneMeHTapHbIX  (QyHkimid. [IpaBunma  BBIYHMCICHUA



nepBooOpa3zubix. @opmyna Hetotona-Jleliouuna. [Ipumeps! npuMeHeHust HHTErpaia B (GU3KKe U
reoMerpun. KontponbHas padorta Ne 7

9. VYpaBHeHus u HepaBeHcTBa (57 4yacoB, U3 HMX 3 Yaca KOHTPOJIbHBIE
padotbi Ne8,9,10,).

9.1 YpaBuenus. HepaBencrBa. Cucremsbl (44.)

PaBHOCWIIBHOCTE ypaBHEHUI U HEPABEHCTB . PaBHOCWIIBHBIE npeoOpa3zoBaHUs
ypaBHEeHUN. PaBHOCHIIbHBIE TPEO0OPa30BaHMsI HEPABEHCTB

9.2 YpaBHenus-cjaencrous (94 )

[lonsiTue  ypaBHeHuUs-ciieACTBUS.  Bo3BeaeHue  ypaBHEHMsT B YETHYIO  CTEIEHb.
[ToTenumpoBanue ypaBHeHUH. Jorapupmuueckux Jlpyrue mnpeoOpazoBaHuUs, NMPUBOAALINE K
YpaBHEHUIO-CJIE/ICTBUIO

[IpumMeHeHne HeCKOIbKUX MTPeoOpa3oBaHu.

9.3 PaBHOCHJILHOCTH YPABHEHHIT U HepaBeHCTB cucTtemam.(134)

OcHoBHble NOHATHS. PelieHue ypaBHEHHMI ¢ OMOIIbIO CUCTEM. PelieHue ypaBHEHH ¢
MOMOTIIBIO cucTeM (Tpoospkenne). YpapHenus suaa f (a(x)) = f (b(x)). Pemenue HepaBeHCTB ¢
MOMOIIBI0 cHcTeM. PerieHre HepaBEHCTB € MOMOIIbIO cucTeM (mponaosnkeHue). HepaBencTna
Buja f (a(x)) > f (b(x))

9.4 PaBHOCHJILHOCTH YpaBHeHH i Ha MHOkecTBax (10 1)

OcHOBHBIE TOHATUA. Bo3BeneHWe ypaBHEHUS B YETHYIO CTENEHb. YMHOMXEHHE
ypaBHeHUs Ha (QyHKOuio. [pyrue mnpeoOpasoBaHusi ypaBHeHUU. [IpuMeHeHHE HECKOJBKUX
npeoOpa3oBaHUid. YpaBHEHHUS C JONOJHUTEIbHBIMU ycloBUsMU. KoHTposibHas padota Ne 8

9.5 PaBHOCWJIBHOCTH HEPABEHCTB HA MHOKecTBaXx (74 )

OcHoBHBIE TIOHATHS. Bo3BeneHWEe HEpPaBEHCTB B YETHYIO CTEMEHb. Y MHOXKEHHUE
HepaBeHCcTBa Ha ¢yHKuuioo Jpyrue mpeoOpa3oBaHusi HepaBeHCTB. lIpuMeHeHHE HECKOJIbKHX
npeobpazoBanuii. HepaBeHCTBA ¢ TOMIOTHUTENBHBIME yciaoBUsAMH. HecTporue HepaBeHCTBa

9.6 MeToa NpoMe:KYTKOB /IJIsl YyPABHEHUI U HepaBeHCTB ( S v)

VpaBHenuss ¢ wmoxaynsimu  HepaBenctBa ¢ moaymsiMu. MeTon MHTEPBAJIOB IS
HernpepbIBHBIX GyHKIUNA. KoHTposbHas padoTa Ne 9

9.7 Ucnosib30BaHMe CBOMCTB (PYHKUMH NP pellleHuH YPABHEHUI U HepaBeHCTB (64)

Hcnons3oBanue obnactei cymecTBoBaHus PyHKIIHI
Hcnonb3oBanue HeoTpulareabHOCTU (QyHKIMMA. Vcronb30BaHue OrpaHUYEHHOCTH (PYHKIUU.

Hcnonb30BaHrEe MOHOTOHHOCTH UM 3KCTpeMyMOB ¢GyHKIHH. Mcnonb30BaHue CBONCTB cHHYcCA U
KOCHHYCa

9.8 Cucrembl ypaBHEHHH ¢ HECKOJIbKUMH HeU3BeCTHbIMH (14)

PaBHOCcuibHOCTH cucteM. Cucrema-cienctsue. Meros 3aMeHbl HEM3BECTHBIX
Paccyxnenus ¢ 4MCiIOBBIMU 3HAYEHUSIMU MIPU PEIICHUH YPABHEHUN U HEPABEHCTB
KonTtponbHas padorta Ne 10
9.9 YpaBHeHusi, HepaBeHCTBA U cucTeMbl ¢ mapamerpamu(l )

VYpaBuenuss c¢ napamerpoM. HepaBencrBa c¢ mnapamerpoMm. CucTeMbl ypaBHEHHMH C

rnapamMeTpom

3anayu ¢ ycIoBUSIMHU

10.KomniekcHbIe yncia (8 yacon).

KomnnekcHpie  uymcna.  ['eomerpuueckass  HMHTEpHpeTaldsi  KOMIUIEKCHBIX — YHCEI.
JleiicTBUTENbHAS ¥ MHUMAs 4acTh, MOJYJb U apTyMEHT KOMIUIEKCHOTO Yncia. Anredpandeckast
U TpUroHoMeTpudeckas (popmbl 3alTUCH KOMIUIEKCHBIX 4rcell. Apudmernyeckue IeHCTBUS HAJ
KOMILJIEKCHBIMM YHCIIaMU B pa3Hbix (opmax 3anucu. KOMIUIEKCHO COMNpPSHKEHHBIE YHUCIA.
Bo3sBenenue B HaTypanbpHYIO cTeneHb (hopmyna MyaBpa). OcHOBHasi Teopema anreOpsl.



11. IloBTOpeHne kypca ajaredpbl # MaTeMAaTHYeCKOr0 aHAJIM3a, FeOMETPHHU
(25 yacoB M3 HHX 2 yaca WUTOroBasi KOHTpoJibHasi padora Nell m 10 yacoB
pe3epB HA NPOOHUKH).
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