MyHUIIUTIaTFHOE aBTOHOMHOE 00111e00pa30oBaTeIbHOE YUPEKICHNE
cpennsis oOmeoOpazoBarenbHas mkoja Ne 197

PABOYAA [TPOTPAMMA

o yuyeOHOMy TpenMeTy «MartemaTuka
10-11 xmacc

ExarepunOypr
2019



IHosicHUuTeEIbHAS 32N CKA
PaGouast mporpamma yuebHoro npeamera «Marematuka» aisa 10-11-x Ki1accoB COOTBETCTBYET
®enepanbHblif KOMIOHEHT ['ocyaapcTBeHHOr0 cTannapra odmero oopazoBanus ot 05.03.2004 Nel1089
(B pen. ITpukazo MunobOpuayku Poccun ot 03.06.2008 N 164,01 31.08.2009 N 320, ot 19.10.2009 N
427,01 10.11.2011 N 2643, ot 24.01.2012 N 39, o1 31.01.2012 N 69, ot 23.06.2015 N 609);
[Tporpamma pazpaborana Ha ocHOBe [IpuMepHOi porpaMMel 06111€00pa30BaTENIbHBIX
yupexaenuit «<AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A». Coct. Bypmucrposa
T.A. — M.: «IIpocsemienuey, 2012; [IpumepHoit mporpaMMbl 00I11e00pa30BaTEIbHBIX YIPEIKICHUN
«I'eomerpusi». Coct. Bypmucrposa T.A. — M.: « IIpocBemenue», 2012;
Pabouast mporpamMmma obecnieueHa yaeOHUKAMH:
1. Komsarun F0.M., TkaueBa M.®., ®enoposa H.E./mox penakiueit XKwkuenko A.b./
«Anrebpa W Hayaia mMateMatudeckoro ananmsa 10» (6a30BbId M TPO(IBHBIA YPOBHH)
AO MznarensctBo «Ilpocsemenue» 2014r.
2. 2. Komsarun KO.M., TkaueBa M.®., ®enoposa H.E./mox penakmueit Xuxaenko A.b./
«Anrebpa ¥ Hayasa MaTeMaTH4ecKoro anamusza 11» (0a30Bblii U MPOGUIBHBIA YPOBHH)
AO MznarensctBO «lIpocBemenue» 2014r.
3. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u ap «['eomerpus 10-11» (0a30Bblii u
npoduibHbI ypoBHN» AO U3narensctBo «lIpocBemenne» 2014r.

enn:

W3ydyeHne MaTeMaTHKU Ha 0a30BOM YpOBHE cpeaHero (MOJHOro) oOmero ooOpa3oBaHUS
HAIPABJICHO Ha JIOCTHKCHHE CIICAYIOIINX IICTICH:

- (hopMupoBaHmE MpenCTaBICHU O MaTEMaTHKE KaK YHHUBEPCAIBHOM S3bIKE HAYKH, CPEACTBE
MO/JICJIMPOBAHUS SIBIICHHUI U TIPOIIECCOB, 00 HESIX U METO/IaX MATEMATUKU;

- Pa3BHUTHUEC JIOTMYCCKOI'O MBILNIJICHUSA, MTPOCTPAHCTBCHHOI'O BOO6pa)KeHI/I$I, aJII‘OpHTMPI‘-ICCKOfI
KYJIbTYpbl, KDUTHYHOCTH MBIIIJICHUS Ha YpOBHE, HEOOXOAMMOM JijIsl Oyayiied npodeccruoHaaIbHON
JeSITEIBHOCTH, a TAKXKE MMOCICIYIOIIEI0 O0YUYCHHUS B BBICIICH IIKOJIE;

- OBJIQJICHUE MATEMATUYCCKUMHU 3HAHUSAMU M YMEHHUSIMH, HEOOXOIMMBIMH B TIOBCEIHEBHOM
JKHU3HHU, OJId HU3YUYCHUSA MIKOJIBHBIX €CTCCTBCHHO-HAYUYHBIX AOWCHUILUIMH Ha 0a30BOM YpPOBHEC, OJId
MoJTy4deHUs: 00pa30BaHUs B 00J1acTAX, HE TPEOYIOIINX YIITyOJEHHONH MaTeMaTu4eCKO MOATrOTOBKHY;

- BOCHHUTAHHUC CpCACTBAMHU MATCMATUKW KYJIbTYPbl JIMYHOCTH, IMOHHMAHUSA 3HAYUMOCTH
MaTeMaTUKU Ui Hay4YHO-TEXHHYECKOTO Mporpecca, OTHOIICHHS K MaTeMaTHKe Kak K 4YacTh
00I1IeYeI0BEYECKON KYIbTYPhl Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTEMAaTHKH, JBOJIIOIUCH
MaTeMaTHYECKUX HUJICH.

Onucanue Mecra y4e0HOro npeaMera B y4eOHOM ILIaHe:

VY4eOHblii 1uan s oOpa3oBaTenbHbIX — yupexnaeHudd  Poccuiickoit  @enpepanuu
npeaycMaTpuBaeT o0sA3aTesIbHOE U3yYeHHEe MaTeMaTHKU Ha 3Tale OCHOBHOIO 00Iero oopa3oBaHus B
cnenytomeM oobéme: B 10-11 kimacce o 140 gacos.

I[lnanupyemMble pe3y/ibTaThl H3yYeHHUs Y4eOHOT0 MpeaMeTa:

TpeOoBaHusi K BBIIYCKHUKY

B pe3ynbrare nzydeHnus MaTeMaTUKU Ha 6a30BOM YpOBHE YYEHUK JIOJKEH

3HaTh U NOHUMATh:

- BHAUYCHUEC M&TGM&TH'—ICCKO?I HayKI/I JJIA peHIeHI/ISI 3aJa4, BOSBHUKAKIINX B T€0pI/II/I 158 HpaKTI/IKe;
IIUPOTY U B TO K€ BpPEMsi OTPAaHUYEHHOCTh MPUMEHEHUS MATEMaTUYECKUX METOJIOB K aHAIU3y M
MCCIIEIOBAHUIO TIPOIIECCOB U SIBJICHUH B IPUPOJC U OOIIIECTBE;

- 3HaYCHHE MPAKTUKU U BOMPOCOB, BOSHUKAIONINX B CAMO MaTeMaTHuke JUisi (GOPMUPOBAHUS U
pa3BI/ITI/I$[ MaTeMaTquCKOﬁ HaYKI/I, I/ICTOpI/IIO pa3BI/ITI/I${ IOHATHA YHCJIa, CO31aHUA MAaTEMAaTH4YCCKOI'O
aHaM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHUU;

- YHMBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYEeCKUX PACCYXKIEHUH, HX
MIPUMEHUMOCTH BO BCEX 00JIACTSAX YEIOBEUYECKOU IeATETHbHOCTH;

- BEPOSITHOCTHBIN XapaKTep Pa3IMIHbBIX MPOIECCOB OKPYKAIOIIETO MHUPA.

Auredpa



YMmeThb:

- BBITIOJTHATH apuUMETUUECKUE IEHCTBUSI, COUETasl YCTHHIE M TUChbMEHHBIE TIPUEMBI,
HpI/IMeHeHI/Ie BBIUUCINUTCIIbHBIX YCTpOﬁCTB; HaXOJIUTh 3HAUYCHUS KOpHSI HaTypaHBHOﬁ CTCIICHH,
CTETNIEHU C PAIIMOHAIILHBIM TOKa3aTesieM, Jiorapudma, UCTIoIb3ys P HEOOXOAUMOCTH
BBIYMCIIMTEIIBHBIE YCTPOMCTBA; MTOJIb30BAaThC OLEHKOW U IPUKUIKON ITPU MPAKTUYECKUX pacyeTax;

- MPOBOJMTH 1O U3BECTHBIM (JOPMYJIaM M MPaBHIIaM MPpeoOpa3oBaHus OYKBEHHBIX BBIPAKCHUH,
BKJTIOYAIOIIUX CTETICHH, PauKaibl, JOrapu(Mbl 1 TPUTOHOMETPHUUECKUE (PYHKIIUH;

- BBIYUCJIATH 3HAUYCHUSI YMCIIOBBIX U OYKBEHHBIX BBIPQXKCHHH, OCYIIECTBIISISI HEOOXOIMMbIC
MOJCTAaHOBKHU U MTPeoOpa3zoBaHus.

Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IIPAKTHYECKOU eI TEIbHOCTH U
IIOBCEIHEBHOM KU3HU JUISL:

- IPAKTUYECKHUX PacUeToB Mo (hopMyinam, BKIt04ast GopMyIibl, CofepKaHue CTENEHH,
panuKaibl, JorapupmMsl ¥ TPUrOHOMETPUUECKUE (PYHKIUH, UCTIOIb3Ys IIPU HEOOXOIUMOCTH
CIpaBOYHBIC MAaTEPUAIIBI M TPOCTEHUIITNE BEIYUCIUTEIbHBIC YCTPOWCTBA;

- IOHMMAaHMsl B3aMMOCBSI3U Y4eOHOI 0 IIpeiMeTa ¢ 0COOEHHOCTAMU npodeccuii n
npoeCCUOHATLHOM IeATEFHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHUA MO JJAHHOMY Y4eOHOMY
IpEeIMETy.

DyHKIUHN U ITpadUKH

Ymers:

- OTIpeNIeNSATh 3HaYeHNE (PYHKIIUH 110 3HAYSCHHUIO apryMeHTa MPH Pa3InYHBIX CIIOco0ax 3adaHus
byHKIUY;

- CTPOHTD TpapUKU U3YICHHBIX (YHKIIUH;

- ONMCHIBATH IO TpaQUKy U B MPOCTEHIINX cilydasx 1o (opMmysie MOBeIEeHHE U CBOWCTBA
(byHKIUH, HAXOAUTH 1O TpaduKy GYHKIIMHA HAaHOOIbIINE M HAUMEHBIINE 3HAYCHUS;

- pelaTh ypaBHEHHMsI, IPOCTEUIINE CUCTEMbl YPaBHEHUH, UCIIOJIb3Yys CBOMCTBA (YHKLUHN U UX
rpauKoB.

Mcnonb30BaTh NpUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKON JeSTeNbHOCTH U
MIOBCEHEBHOM KU3HU JUIS:

- ONMCaHUs C IOMOILBIO (PYHKIMH PAa3IUYHBIX 3aBUCUMOCTEH, NIPEJICTaBICHUS UX rpadudecky,
MHTEPIpETany TpauKoB.

Hauyana maTeMaTH4eCKOro aHAJIN3a

Ymern:

- BBIYUCIIATH IPOU3BOJIHBIE U IEPBOOOPA3HBIE IIEMEHTAPHBIX (DYHKIIMA, UCTIONB3Ys
CIpaBOYHBIE MAaTEPHAIIBI;

- HCCJIEZIOBATh B MPOCTEHIINX cilydasX (PyHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HauOOJIbIIINE U
HaMMEHBIINE 3HAYCHUS! PYHKIUH, CTPOUTH TpapUKH MHOTOUICHOB M MPOCTEUIIINX PAI[HOHATBHBIX
(GyHKIMH C HCIIOIB30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHAIN3a;

- BBIYMCIIATH B POCTEHIINX ClIydasix IJIOIIAIU C UCIIOJIb30BAHUEM NIEPBOOOPA3HOI.

Hcnonb30BaTh NpUOOPETEHHbIE 3HAHUS M YMEHUS B PAKTUUECKOM JeSITeIbHOCTH U
MTOBCEIHEBHOM KU3HU IS

- peleHust MPUKJIAAHBIX 33a4, B TOM YHCJIE COLUATbHO-3KOHOMUYECKUX U (PU3NYECKUX, Ha
HanOOJbIINE M HANMEHBIINE 3HAYCHHS, HA HAXOXKJICHHE CKOPOCTH M YCKOPEHUSI.

YpaBHeHHUs! M HEPABEHCTBA

Ymern:

- pemaTh palMoHalbHbIE, TOKa3aTeNbHbIE U JOrapu(pMHUUECKUE YPaBHEHHS U HEPAaBEHCTBA,
MPOCTEUIINE UPPAIMOHATHHBIE U TPUTOHOMETPUIECKHE YPABHEHHUS, X CHCTEMBI;

- COCTaBJIATh YPAaBHEHMS U HEPABEHCTBA M0 YCIOBHUIO 33Jauy;

- ACTIOJIB30BAaTh ISl IPUOJIMKEHHOTO PEIICHUsT YPaBHEHUH W HEPAaBEHCTB Ipad)MIeCKuil METOI;

- 1300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOKECTBA PEIIEHUI MPOCTEHITNX ypaBHEHUH U
UX CHCTEM.

Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHUECKOM JesITeIbHOCTH U
TTOBCEIHEBHOM KU3HU IS

- IOCTPOEHUS U UCCIIEIOBAaHUS IPOCTEUIIIMX MATEMAaTUIECKUX MOEIICH.



DJ1eMeHThl KOMOMHATOPUKH, CTATUCTUKHA U TEOPHH BEPOSITHOCTEM

YMmeTh:

- pemiaTh IpocTeire KOMOMHATOPHEIE 3a1a4l METOJIOM Tiepedopa, a TakKe ¢
WCIIOJIb30BaHUEM M3BECTHBIX (POPMYIT,

- BBIYUCIIATH B MPOCTEHIINX CITydasix BEPOSATHOCTH COOBITUI Ha OCHOBE MO/ICYETA YUCIIa
HCXOJIOB.

Hcnonb30BaTh MpuoOpEeTEHHBIC 3HAHUS U YMEHUS B TPAKTHUECKON JIEATESILHOCTH H
MOBCEIHEBHOM KU3HHU JIJIS:

- aHaJIM3a peajJbHbIX YHCIIOBBIX JAHHBIX, MPEJICTABJICHHBIX B BUC IUarpamMmm, rpaduKoB;

- aHanu3a HHPOPMAIUHU CTATUCTUIECKOTO XapaKkTepa.

I'eomerpus

YMmern:

- pacro3HaBaTh Ha YEPTEKaxX U MOJEIISX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCHTH TPEXMEPHBIE
OOBEKTHI C UX ONUCAHUSIMHU, U300PAKEHUAMH;

- OIIMCBIBATh B3aMMHOE PACIOJIOKEHNE IPSIMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE,
apryMEHTHPOBAaTh CBOM CYKJEHUs 00 3TOM paclioyIOKEHUH;

- aHaJIM3UPOBATh B IPOCTEUILINX CIydyasiX B3aUMHOE PACIIONOKEHHE OObEKTOB B IPOCTPAHCTBE;

- 1300pakaTh OCHOBHbIE MHOTOIPAHHUKH U KPYTJIbIE TEJIA, BHIIOIHITH YEPTEXKH 110 YCIOBHIM
3ajady;

- CTPOMTD MPOCTEHIINE CeUeHUsI KyOa, IPU3MBbI, TUPAMU/IbI;

- pemarth IaHUMETPUUECKHE U IPOCTEHMIINE CTEPEOMETPUUECKHE 3a/1a4H Ha HAX0XKICHHE
reOMETPHUECKUX BEIUYMH (JIMH, YIJIOB, IUIOIIAJeH, 00bEMOB);

- HCIIOJIB30BATh IIPU PEUICHUU CTEPEOMETPHUECKUX 33]1a4 TUIAHUMETpHUYECKUE (DaKThI 1
METO/pbI;

- IPOBOJUTH J1I0Ka3aTEIbHbIE PACCYKIEHUS B XOJI€ PEIICHUS 3a]1a4.

Hcnonb30BaTh NpUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUUECKOM JeSITeIbHOCTH U
IIOBCEIHEBHOM >KU3HU JUISL:

- HccIleoBaHus (MOJICIMPOBAHUS ) HECIIOKHBIX MPAKTHUECKUX CUTYallMid HA OCHOBE
M3Y4YEHHBIX (POPMYI U CBOICTB QUIyp;

- BBIYMCJIEHUS] 00BEMOB U IUIOIIAAEH OBEPXHOCTEH MPOCTPAHCTBEHHBIX TN MIPU PELICHUN
MPAKTUYECKUX 3aJ1a4, UCTOJb3Ysl P HEOOXOAMMOCTH CIPABOYHUKH U BBIYUCIUTENbHBIE YCTPOICTBA.

Conep:xxanue yueOHOro npeamera:

Auredpa

Kopuu u crenenu. Kopens crenenn n>1 u ero coiicta. CTeneHb ¢ paliMOHAIbLHBIM
IIOKa3areseM U ee cBoiicTa. [IoHATHE O cTeneHu ¢ AeCTBUTENbHBIM MTOKa3aTeneM. CBONWCTBA CTENIEHU
C IEVCTBUTENBHBIM ITI0KA3aTEIEM.

Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JorapupmMuueckoe ToxecTBo. Jlorapupm
IIPOU3BE/ICHNUS], YACTHOTO, CTEIIEHH; IIEPEX0/ K HOBOMY OCHOBAHUIO. [IeCATUYHBIN U HATYPAJIbHBIN
Jorapu@Mmsl, YUCIIO €.

[TpeoOpa3zoBanus MPOCTEHIINX BBIPAXKEHUH, BKIIIOYAIOIINX apu(PMETHUECKUE OTepaliiy, a
TaKXe OIepalMio BO3BEJCHUS B CTEIIEHb U ONEpaltio JorapupMUpPOBAHUSI.

OcHoBbl TpuronomeTpuu. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC NTPOU3BOJILHOTO YIJIa.
Pannannas mepa yria. Cunyc, KOCUHYC, TAHT€HC M KOTaHreHC uncia. OCHOBHbIE
TPUTOHOMETpHUYECKHE ToxkaecTBa. Popmyiibl puBeaeHus. CHHYC, KOCUHYC U TaHT'€HC CyMMBI U
pa3HoCTH ABYX yrioB. CHHYC U KOCUHYC ABOMHOrO yria. @opMyJibl IOJIOBUHHOTO YIa.
[IpeoOpa3oBanus CyMMbl TPUTOHOMETPUYECKUX (PYHKLMN B IPOU3BEIEHUE U IPOU3BEIACHUS B CYMMY.
BripaxkeHue TpUroHOMETpHUECKUX (DYHKIMIA Yepe3 TAHT€HC MOJIOBUHHOTO apryMEHTa.
[IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUI.

IIpocreiiline TPUrOHOMETPUYECKUE YPABHEHU . PellIeHUs TPUIrOHOMETPUYECKUX YPAaBHEHUM.
[Ipocreiimne TPUrOHOMETPUUECKHE HEPABEHCTBA.

ApKcuHYC, apKKOCHUHYC, apKTaHI€HC YUCIIA.



DOyHKIUHA

Oynaknun. O61acTh oNpeAesieHus] 1 MHOXKeCTBO 3HaueHui. [ paduk Gynkmuu. [locrpoerune
rpaduKoB (PYHKIMH, 3aJaHHBIX Pa3IMYHBIMU criocobamu. CBocTBa PYHKIIMNA: MOHOTOHHOCTb,
YETHOCTh M HEYETHOCTD, IEPUOAUYHOCTb, OTPaHUYEHHOCTh. [IpoMexXyTKH Bo3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HAMMEHbIIIEEe 3HAYCHHUSI, TOUKH IKCTpEeMyMa (JIOKAJIbHOTO MAaKCUMyMa U MUHHUMYMA).
I'padpuueckas unrepnperanus. [IpuMeps! GyHKIMOHANBHBIX 3aBUCUMOCTEN B peallbHBIX Ipolieccax 1
SBJICHUSX.

OO6parnas ¢pyakius. O61acTh onpeaeeHus U 001acTh 3HaueHu oOpaTHOU GyHKIMuU. ['padux
oOpaTHO! (yHKINH.

CrenenHas (GyHKLHUS C HaTypaJbHbIM II0Ka3aTeNIeM, €€ CBOWCTBA U IpaduK.

BeptukanpHbie 1 TOPH30HTAIBHBIE aCUMITTOTHI IpaduKkoB. ['paduku 1poOHO-THHEHHBIX
GhyHKIHHA.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpadUKH; NEPUOTUIHOCTH, OCHOBHOM MEPUO/I.

ITokazaTenpHas GyHKIMS (SKCTIOHEHTA), €€ CBOMCTBA U TpaduK.

Jlorapudmuueckas QyHKIUS, €e CBOWCTBA U TpaduK.

ITpeoOpa3oBanus rpaduKoB: napaeabHblil IEPEHOC, CHMMETPHS OTHOCUTEIBHO OCEii
KOOpJMHAT U CUMMETPHUS OTHOCUTENIBHO Hayajla KOOpJUHAT, CHMMETPHs OTHOCUTENIBHO NPSMOH Yy = X,
PacTsDKEHUE U CKaTue BAOJb OCEH KOOPAMHAT.

Hayana maTreMaTH4ecKOro aHajmu3a

[TonsiTue o npexnene nocienoBaTesbHOCTH. CylIEeCTBOBAaHUE IIPEEIa MOHOTOHHOM
OTrpaHUYEHHOM IOCIEN0BATENBHOCTHU. JUIMHA OKPYKHOCTH U TUIOLIAAb KPyra KaK IIpeIesbl
nocjeoBarenbHOCTEN. beckoHeuHo yObIBaroIas reoMeTpuyeckas Iporpeccus U ee Cymma.

[TonsiTve 0 HEMPEPHIBHOCTU (DYHKIUU.

[TonsTue 0 npon3BoAHON QyHKIMH, GU3NIECKUNA U TEOMETPUYECKUN CMBICI IPOU3BOIHOM.
VYpaBHeHHE KacaTenbHOU K TpaguKy GpyHKIuU. [I[pon3BOHBIE CyMMBI, pa3HOCTH, TPOU3BEACHUS,
yacTHOro. [Ipon3BojHBIE OCHOBHBIX 3JeMEeHTapHbIX QyHKIMH. [IpuMenenne npou3BogHOM K
UCCIIeIOBaHMIO (DYHKITUI B TOCTPOCHHIO rpadukoB. [Ipon3BoaHbIe 00paTHON (QYHKIIMN U KOMITO3HIIUN
JTaHHOU (YHKIUH C TMHEHHOM.

[TonsiTHe 006 ompeneneHHOM HHTETpasie KaK MU0 KPUBOJIUHEHHON TPAICIHH.
[TepBoobpaznas. @opmyna Herorona-Jleitbnuia.

[Tpumeps! UCITI0JIB30BAHUS TPOU3BOIHOM JUIsl HAXOXKACHUSI HAUITYUIIEro PEIIECHUs B
IIPUKJIAHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1adax. Haxoxaenue ckopoctu ais
npoiiecca, 3aaHHoro GpopMyoi uinu rpaduxom. [Ipumepsl npuMeHeHUsT HHTETpajia B GU3NKe U
reomeTpuu. Bropas npousBoaHas u ee GU3NUECKU CMBICIT.

YpaBHeHusI U HepaBeHCTBa

Pemenue panroHanbHbIX, IOKa3aTeNbHbIX, JOTapU(MUUYECKUX YPAaBHEHUI U HEPABEHCTB.
Pemenue nppanyoHanbHbIX YpPaBHEHHUM.

OcCHOBHBIE TIPUEMBI PEIICHUs] CUCTEM YPaBHEHUIL: T0/ICTAaHOBKA, allredpandeckoe ClI0kKeHHUe,
BBEJICHUE HOBBIX I1I€PEMEHHBIX. PABHOCHIIBHOCTh YpaBHEHMI, HEPABEHCTB, cucTeM. Pemienue
IIPOCTEHMIINX CUCTEM YPAaBHEHUH C IBYyMs] HEM3BECTHBIMU. PellleHne CUCTEM HEPaBEHCTB C OTHON
IIEPEMEHHOM.

Hcnonb3oBanue cBOMCTB U rpagukoB (GYHKIMHA IpU peIIeHNH YpaBHEHUH U HEPaBEHCTB.
Meton untepBainoB. M300paxeHre Ha KOOpAMHATHOMN MJIOCKOCTH MHOKECTBA PELLIEHUI YpaBHEHHH U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CHCTEM.

[IpuMeHeHre MaTeMaTUYECKUX METOOB ISl PEIICHUS COIEP KATENbHBIX 3a/1a4 U3 Pa3InYHBIX
obnacTeil HayKH U MpaKTUKU. MHTeprpeTalys pe3yibrara, yueT pealbHbIX OTpaHUYCHUH.

JJ1eMeHThl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOATHOCTEH

TabGnuuHoe u rpaduyeckoe npeacTaBieHHe JaHHBIX. YHCIOBbIe XapaKTEPUCTHKH PSI0B
JAHHBIX.

[ToouepenHblit 1 OTHOBPEMEHHBIHN BHIOOP HECKOIBKUX AJIEMEHTOB M3 KOHEYHOTO MHOKECTBA.
®opmyIbl YKciia IepecTaHOBOK, COUeTaHU, pa3MenieHnii. Perenrie KoOMOMHATOPHBIX 3aa4.
®opmyna Ounoma HetoToHa. CBoiicTBa OMHOMHATIBHBIX KOd(QduuueHToB. Tpeyronsuuk [lackas.

DneMeHTapHBIE U CII0KHbBIE COOBITUSA. PaccMoTpeHue ciay4yaeB U BEPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTh MIPOTHBOIOIOKHOTO coObITHS. [ToHsATHE O HE3aBUCUMOCTH



cOOBITHI. BEposSTHOCTH U cTaTUCTHYECKAst YACTOTA HACTYIUICHHsI COOBITUS. Perenne npakTH4eckux
3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

I'eomeTpus

[Tpsimble ¥ IIIOCKOCTH B TpOcTpaHcTBE. OCHOBHBIE MOHATUS CTEPEOMETPHUH (TOUKa, IIpsimMas,
IUIOCKOCTB, IPOCTPAHCTBO).

Ilepecekaromuecs, napauleIbHbIe U CKPEILIMBAIOLINECS IPSAMBIE. YTOJ MEXKIY IPSIMBIMU B
npocrpanctse. IleprnenaukynsaspHocTs npsimbIX. [lapanenbHOCTh U NEPIEHIUKYIPHOCTD PSIMON 1
IIJIOCKOCTH, IIPU3HAKU U CBOMCTBA. TeopeMa o Tpex nepneHaukyisapax. llepnenaukyisap u HakJIoHHasl.
VYron Mexay npsmMoi ¥ mI0CKOCTHIO.

[TapannenbHOCTh IIOCKOCTEN, NEPIEHAUKYISIPHOCTD INIOCKOCTEN, ITPU3HAKU U CBOMCTBA.
JIByrpaHHbIN yToJ, JMHEHHBIA YTOJ ABYTPAHHOTO yIJIa.

Paccrostnust oT TOuKM 10 mIocKoCcTU. PaccTosHue oT nmpsiMoii 0 1iockocTy. PaccTosiHue
MEXy MapajuleIbHbIMU IUNIOCKOCTAMU. PaccTosiHrEe MEXAYy CKPEIUBAIOIUMUCS IPSIMBIMHU.

[TapamnensHoOe poekTupoBanue. Ilnomans opToroHalbHON NPOEKIUU MHOIOYTOJIbHUKA.
N300pakeHne MpOCTPaHCTBEHHBIX QUTYD.

MHororpanauku. Bepmunsl, pedpa, rpanu MHOrorpanHuKa. PassepTka. MHOTOrpaHHBIE YTJIBL.
Brinykibsie MHOTOrpannuku. Teopema Diiepa.

[Tpusma, ee ocHOBaHus1, OOKOBbIE pedpa, BbICOTA, OOKOBAsl MOBEPXHOCTH. [IpsiMast 1 HakJIOHHAs
npusma. [lpaBunbHas npusma. [lapamienenunen. Kyo6.

[Tupamua, ee ocHOBaHKE, OOKOBbIE pedpa, BbICOTa, OOKOBAs IOBEPXHOCTb. TpeyronbHast
nupamuja. [lpaBunpHas nupamuaa. Y cedeHHas NUpaMua.

Cummerpuu B KyOe, B apajjiesienumee, B npu3Me u nupamuje. [loustue o cuMMeTpuu B
IIPOCTpPaHCTBE (LIEHTpalbHasi, OceBast, 3epKayibHas). [IpuMepbl cHMMETpUM B OKPY>KalOLeM MUDE.

Ceuenus Ky0a, MPU3MBbI, TUPAMH/IBL.

[IpencraBieHne o NpaBUIbHBIX MHOIOIPAaHHUKAX (TETpa’ip, KyO, OKTa’Ap, JoJeKa’3ap U
HUKOCAdIP).

Tena u noBepxHocTH BpauieHus. Llununap u konyc. Y cedeHHbI KOHYC. OCHOBaHUE, BBICOTA,
O0KOBast MOBEPXHOCTh, 00pa3yroasi, pazBepTka. OceBbIe CEUCHHS U CEUCHMSI, TapalJIeIbHbIC
OCHOBAHHUIO.

lap u cepa, ux ceueHus, kKacaTenbHasl MIOCKOCTD K cdepe.

OO0bembl Ten U IUI0IIaau uxX nosepxHocte. [lonstue o6 oobeme Tena. OTHOIIEHHE 00BEMOB
MOJI00HBIX Tel.

®opmyiiel 00beMa KyOa, IpSIMOYTOJIBHOTO MapajuieNenunesia, Npu3mMsl, TUIMHApa. Dopmyisl
o0bemMa nupamMubl 1 KoHyca. @opMyIibl IIIOIIAM TOBEPXHOCTEN IUIMHAPA U KOHyca. POpMyIIbl
o0beMa Iapa u miouau cepsl.

Koopannats!l 1 BeKTOpHL. JlekapToBBI KOOpAUHATHI B IpocTpaHcTBe. Dopmysia pacCTOSHUS
MEXy ABYMS TOUKaMU. Y paBHEHHs cepbl U IIocKocTH. PopMyna pacCcTOSHUSA OT TOUKH J10
IIJIOCKOCTH.

Bektopsl. Moayns BekTopa. PaBeHCTBO BEKTOpOB. Cll0)KEHHE BEKTOPOB U YMHOKEHHE BEKTOPA
Ha 4ucio. Yroua Mexay Bekropamu. Koopannartel BekTopa. CKalsipHOE MPOU3BECHUE BEKTOPOB.
Komnnmueapssie BekTopbl. Pa3iioxkeHne BeKTOpa Mo 1ByM HEKOJUIMHEAPHBIM BEKTOPAM.
Kommianapusie BeKTopbl. PaznoxkeHue no TpeM HEKOMIUIaHAPHBIM BEKTOPAM.
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