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IIporpamma no MareMaTHKe Il NOCTYNAKIIMX HA OCHOBHbIE
oOpa3oBaTreibHbIE POrPaMMBbl OaKkajJaBpuaTa

Hacrosiiass mporpamMma cocTaBlieHa B COOTBETCTBUU C MPOTPAMMOM IO
MaTE€MaTUKe JUIsl Yy4YalluXcs CpeAHed IIKoJabl Ha ocHoBe «O0s3aTeabHOr0
MUHHAMYMa COJIEpP>KaHUs CPEAHETO (ITOJTHOTO) 00IIero 00pa3zoBaHus» (MPoHIIbHBINA
YPOBEHB) U MpeaHA3HAUCHA JJIs1 ToAroToBKH K nocTymieHnio B OAHO BO «/IT'N».

TPEBOBAHNA K YPOBHIO IIOAI'OTOBKH

B pesynvmame u3yuenusa mamemamuku Ha NBPOPUILHOM YPOGHE
adumypuenm 00.J194ceH

3HATH/MMOHUMATD

- 3HQYCHHUE MaTEMaTHUYE€CKOM HAaYKH JId pCHICHUA 3a/a4, BO3HHKAIOIIUX B
TCOPUHU U IPAKTHUKEC, MHUPOTY MU OIrpaHUYCHHOCTH IMPHUMCHCHUA MATCMATHUUYCCKUX
MCTOAOB K aHAJIN3Yy K UCCIICAOBAHHIO ITPOLICCCOB U SIBJICHUM B [Ipupoac u O6IHCCTB€;

- 3HAU€HHUE MPAKTUKUA U BOIIPOCOB, BO3ZHUKAIOIINX B CAMOW MaTEMaTUKE, JJIs
dbopMUpOBaHUS U PA3BUTHS MAaTEMaTHUYECKON HAYKH;

- UACHU paCIIUPCHUA YHMCIIOBBIX MHOKXCCTB KaK crocoba IMIOCTPOCHHUA HOBOI'O
MAaTCMAaTUYCCKOro arrmapara ajd pCHICHHA IMPAKTHYCCKHUX 3aJad W BHYTPCHHHX
3aJa4 MaTCMaTHUKH,

- 3HA4YCHUC I/II[eﬁ, MCTOJIOB W PC3YJIbTATOB anre6p1>1 n Mar€MaTu4cCKOIro
dHaJIn3a OJI1 ITIOCTPOCHUA MOIIGJIGﬁ PCAIBHBIX ITPOUCCCOB U CPITyaIlI/Iﬁ;

- BOBMOXHOCTHU I'COMCTPHU AJIAA OIMMCAHUA CBOICTB PCAIBHBIX ITPCAMETOB U
X B3aMMHOI'O PaCIIOJIOKCHUA,

- YHUBEPCAJIbHBIN XAPAKTEP 3AKOHOB JIOTMKYA MAaTEMAaTUYECKUX PACCYKIACHUM,
UX IPUMEHUMOCTD B PA3JIMYHBIX 00JACTAX YEIOBEUECKOM EATEIbHOCTH;

- paznuure TpeOOBAHUM, IPEIBIBISIEMbIX K J0Ka3aTEIHCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COLMAIBHO-DKOHOMUYECKMX W TyMaHUTAPHBIX HayKax, Ha
IIPAKTHUKE;

- POJb AKCHOMATUKHM B  MATCMATHUKC, BO3MOXKHOCTb  ITOCTPOCHHUA
MAaTEMaTH4YCCKHUX TCOpHI;'I Ha aKCHOMaTHUYECKOM OCHOBC, 3HA4YCHUEC aKCHOMATHKU
I APYTUX oOylacTel 3HAHMSA U I ITIPAKTUKH

- BEPOSTHOCTHBIX XapaKTep pa3MYHBIX TMPOIECCOB M 3aKOHOMEPHOCTEH
OKPYKaIOIIET0 MUPA;

YucsoBble 1 OyKBeHHbIE BbIPAsKEHUS

YMeThb:

- BBITIOJIHATH apu(MeTHUUecKre NEHCTBUs, COYeTasi YCTHBhIC M MUChbMEHHBIC
MPUEMBbI, TPUMEHEHHUE BBIUMCIUTEIBHBIX YCTPOMCTB; HAXOAUTh 3HAUYCHUS KOPHA
HATypaJbHOM CTEIMEHU, CTENECHM C paIMOHAIBHBIM IOKa3areieM, jorapudma,



HCIIOJIB3Yys IIpU HCO6XOI[I/IMOCTI/I BBIYHMCJIINTCIBHBIC yCTpOﬁCTBa; IIOJIB30BAaTHCA
OHGHKOﬁ u HpHKHI[KOﬁ IIpHU IPAKTHYCCKUX paACUYCTaX,

- IIPUMCHATb IIOHATHA, CBA3AHHBIC C JOCIIMMOCTBIO ILCIBIX YHCCI, IIPpHU
PCHICHUHY MAaTCMAaTUYCCKUX 3a/1aq;

- HaxOJHUTb KOPHHU MHOI'OYJICHOB C O}]HOﬁ HepeMeHHOﬁ, pacKiIaablBaTb
MHOI'OYJICHBI HA MHOKHUTCIIN,

- BBINOJIHATH JCHUCTBUA C KOMIUIEKCHBIMU YHCJIaMH, TOJIb30BaThCS
reOMETPUYECKOW MHTEPIPETAUNEN KOMIUIEKCHBIX YMCEII, B MPOCTEUIIUX CIIydasiX
HAXOJIWTh  KOMIUIEKCHBIE  KOPHU  ypaBHEHUU C  JIEUCTBUTEIbHBIMU
kodpunneHramu;

- TPOBOAUTH MPEOOPa30BaHMSI UUCIOBBIX M OYKBEHHBIX BBIPAXCHUH,
BKJIFOUAIOIIMX CTEIEHU, PaJluKalbl, JJOrapu(Mbl U TPUTOHOMETpUUECKUE (QYHKIUY;

HCIIOJIB30BaTh l'lpl/IOﬁpeTeHHble SJHAHUSA M YMCHHUA B HpaKTquCKOﬁ
ACATCJIBHOCTH U HOBCC}IHCBHOﬁ KM3HH I

- MPAKTUYECKUX PAcueToB Mo (opMmysaMm, BKItoUdas (OPMYJIbI, COIEpKAIINAEC
CTENEHH, paJUKabl, JOrapu(Mbl U TPUTOHOMETpUYECKUE (DYHKIMH, UCTIONB3YS MPU
HEOOXOJIMMOCTH CHPABOYHBIE MaTepHaibl W MPOCTEUINNE BBIUYMUCIUTEIbHbBIC
YCTPOMCTBA,;

DyHKUMH U Tpaduku

yMeTh:

- OTIPENETATh 3HaYCHUE (PYHKITUH 110 3HAYCHHUIO apTyMEHTa MPH Pa3IMIHBIX
crioco0ax 3aganus GyHKIINN;

- CcTpouTh TpaduKu H3YYEHHBIX (DYHKIMI, BBIMOIHATH MpPeoOpa3oOBaHUS
rpaduKoOB;

- OMKCHIBATH 10 rpaduKy U 1o GopMylie MOBEICHNE U CBOMCTBA (DYHKIINIA;

- pewmaTe YpaBHEHHMs, CHCTEMbl ypAaBHEHHWI, HEPAaBEHCTBA, HCHOJb3Ys
cBOMCTBa (PyHKIMI U UX TpaduyecKue MpeacTaBICHUS;

HCNO0Jb30BAaTh NPUOOpPETEHHbIe 3HAHUS W YMEHHSI B MNPAKTHYECKOil
AesITeJIbHOCTH U MOBCEAHEBHOM KU3HU JIJIS:

- OTMCAHUS U UCCIIEOBAHMS C TOMOIIBIO (DYHKIUI pealbHbIX 3aBUCUMOCTEH,
IPEACTABICHUS UX TpapuecKu; HHTEPIPETAUU IPaQUKOB PeaIbHbIX MPOLECCOB;

Hauana MmaTeMaTn4ecKoro aHajamsa

yMeTh
- HAXOJUTh CYMMY O€CKOHEYHO yOBIBAIOIIEH T€OMETPUUECKHUI MPOTPECCUU;

- BBIYMCIIATh TPOU3BOJHBIE U TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIIHA,
NPUMEHSSL TIpaBUJia BBIYMCIICHUS TPOU3BOJHBIX M TMEPBOOOPA3HBIX, HCIOJB3YS
CIIPaBOYHBIE MaTEPHUAJIbI;

- hccaenoBaTh QYHKIIMH U CTPOUTH UX TpadUKH ¢ TOMOIMIBIO MPOU3BOIHOM;



- pemiath 3aJaud C NPUMEHEHUEM YPAaBHEHMS KacaTelIbHOM K rpauky
INZINIVIH

- pemiaTh 3a/1a4ydl Ha HAXOXKJEHHE HauOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHUS
(YHKUIHU HA OTPE3KE;

- BBIYMUCJISITH TUIOIA/Ib KPUBOJIMHEHHOMN Tpaneluu,
HCNO0Jb30BAaTh NPHOOpPETEHHbIe 3HAHUS W YMEHHSI B MNMPAKTHYECKOi
AeITeJIbHOCTH U MOBCEHEBHOM KU3HU IS

- pfuicHusd TICOMCTPHUYCCKUX, (I)I/ISI/I‘-IGCKI/IX, O9KOHOMHWYCCKHUX H [OPYIHX
IIPUKJIIaAAHBIX 3a/la4, B TOM YHUCJIC 3a1a4 Ha HauOOJIBIIINE ¥ HAUMEHBIINE 3HAYCHMS C
IMPUMCHCHHCM alIlllapaTa MaTCMATHYCCKOI'O dHAJIM34,

YpaBHeHUs ¥ HEPABEHCTBA
YMeETh:

- peiaTth pauruOHAJIbHBIC, ITIOKA3aTCIIbHBIC U HOFapI/I(l)MI/I‘ICCKI/IC YPaBHCHUA U
HCPaBCHCTBA, HPPALMOHAIIBHBIC 1 TPUTOHOMCTPHYCCKHUC YPABHCHU A, UX CUCTCMBI;

- J10Ka3bIBATb HCCJIOKHBIC HCPABCHCTBA,

- peuarh TEKCTOBBIE 3aJa4M C IOMOIIBIO COCTABICHUS YyPaBHCHUU, U
HEPABEHCTB, UHTEPIPETUPYS PE3YJIbTAT C YUETOM OIPAHUYEHUN YCIIOBUS 334U,

- 1300pakaTh Ha KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUI YpaBHEHUN
Y HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM.

- HaAXOJUTh MPUOJIMKEHHBIE PEIIeHUs YPAaBHEHUA U UX CHCTEM, MCHOJb3Ys
rpauuecKuil METON;

- pelaTh ypaBHEHUS], HEPABEHCTBA U CUCTEMBI C TPUMEHEHHUEM IrpadUuecKux
IIPE/ICTABICHU, CBOMCTB (DYHKIIHIA, MPOU3BOHOM;

HCIIOJIB30BaTh l'lpHOﬁpeTeHHble SJHAHUAA M YMCHHUA B HpaKTquCKOﬁ
ACATCJIbHOCTH U HOBCGI{HCBHOﬁ AKM3HHU I

- HOCTPOCHUA N UCCIICIOBaHUA HpOCTGﬁH.IHX MAaTEMATHYCCKUX MOI[CHCﬁ;

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHA ¥ TEOPUHU BEPOSITHOCTE
yMeTh

- pelaTh NpocTeiIe KOMOMHATOPHBIE 3a/1aUul METOJIOM Tepedopa, a TaKKe
C HCIIOJb30BaHUEM H3BECTHBIX (OpMYI, TpeyrojbHHKa Ilackans; BBIYUCIATH
koa(punnenTsr OHOMa HhI0TOHA 11O hopMyJie U ¢ HCTIOJIH30BAHUEM TPEYTOJbHUKA
ITackans;

- BBIYHCIIATH BEPOSTHOCTH COOBITHH Ha OCHOBE TMOJCYETA YHCIIAa HMCXOJ0B
(mpocreiiiue ciiy4yan);

HCNOJIb30BATh NMPUOOPETEHHbIE 3HAHUS M YMEHHSl B NPAKTHYECKOW
NeSITeJTbHOCTH U MOBCEIHEBHOM KMU3HU IS

- AaHAJIM3a PEATbHBIX YUCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJIE JUArPAMM,
rpaduKoB; s aHajIu3a HHPOPMAIMHU CTaTUCTHUECKOTIO XapaKkTepa;
I'eomerpus
yMeThb:



- COOTHOCHUTH IJIOCKHE reoMeTpruuecKkre (GUrypbl U TpeXMepHbIe OOBEKTHI C
UX OIMCAaHUSIMH, YEPTeKAMH, H300pKECHUSIMU; pa3inuyaTh U aHAIU3UPOBATH
B3aMMHOE PacCIojokeHue puryp;

- U300pakaTh reoMeTpuueckue (Urypbl U Teja, BBINOJHATH YEPTEX IO
YCIIOBHIO 3a]1a4H;

- pemarp IeOMETpUYECKHE 3a7add, OMUPasCh HA H3Yy4YECHHBIE CBOMCTBA
IUIAHUMETPUYECKUX U CTEPEOMETPHUUECKHX (UIYp M OTHOLICHHH MEXIy HHUMH,
OpUMEHSA anreOpandecKuil ¥ TPUrOHOMETPUYECKUI anmapar;

- MPOBOJIUTH JJOKa3aTeIbHbIE PACCYKIEHUS PU PEIICHUH 3a/1a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

- BBIYUCHIATH JIMHEWHBIE DJIEMEHThl UM YIJbl B MPOCTPAHCTBEHHBIX
KOH(UTYypalusix, 00beMbl U TUIOMIAIN ITOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI U UX
MPOCTENIIINX KOMOMHAIINIH;

- IPUMEHATh KOOPJAMHATHO-BEKTOPHBIN METOJ JIJIsl BBIYMCIIEHNSI OTHOLIEHUH,
PACCTOSIHUM U YTJIOB;

- CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB U M300pakaTh CEUCHUS TS BPAIICHHS;

HCMOJIb30BATh TMPHOOPETEeHHbIe 3HAHUS W YMEHHSI B NPAKTHYECKOI
AeSITeJIbHOCTH U MOBCEHEBHOM KU3HU IS

- UccaeaoBaHus (MOJCITUPOBAHMS) HECIOKHBIX MPAKTHICCKUX CUTYyaIlMi Ha
OCHOBE M3yYCHHBIX (JOPMYJI U CBOUCTB (PUTyp;

- BBIYHCJICHHS JUIMH, TUIOMIAJACH W OOBEMOB peadbHBIX OOBEKTOB TIIPH

pEIIeHUH MPAKTUYECKUX 3a]a4, MUCIOJb3Yysl P HEOOXOAMMOCTH CIPABOYHUKHU U
BBIYMCIINTEIbHBIE YCTPONCTBA.



OBSA3ATEJBHbIM MUHUMYM COJIEPKAHUA

YNUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUSA
JlenuMocTh 1enblXx uywucen. JlemeHume ¢ ocratkoM. PemieHwe 3amad C
1I€JI0YMCIICHHBIMU HEU3BECTHBIMU.

KommnekcHble uyuncna. ['eomerpuyeckas HMHTEpIpeTanus KOMIUIEKCHBIX
yucen. JleMCTBUTENbHAsA U MHHMAas 4acTb, MOAYJb U apryMEHT KOMILIEKCHOIO
yucia. AnreOpandeckas M TpUTOHOMETpUYecKas (POpMbI 3alMCU KOMIUIEKCHBIX
yucen. Apu(pMETHYECKHE NEUCTBUS HaJ KOMIUIEKCHBIMH YHCIAMU B Pa3HbIX
(popmax 3anucu. KoMIiekcHO conpsiKeHHbIE Yncia.

MHoOrouneHsl 0T OAHOM NEpeMEeHHOMU. [[enmnmocTh MHOrouieHoB. [lenenue
MHOT'OYJIEHOB C OCTaTKOM. PalMOHalIbHbIE KOPHM MHOTOWIEHOB C LEJIBIMU
kodhdunmentamu. Teopema besy. Uncno kopHelt MHOTOUIeHA. MHOTOWICHBI OT
JBYX TIepEMEHHbIX. POPMYJIbI COKPAIIEHHOTO YMHOXEHUS 1151 CTAPIIUX CTEIECHEMH.
bunom HeroToHa.

Kopenb crenenu n>1 u ero cBoictBa. CTeneHb € palMOHAIBHBIM
IIOKa3aTeJIEM U e€ CBoMcTBa. [[oHATHE O CTENEHU C IENCTBUTEILHBIM IT0KAa3aTEIEM.
CBOICTBA CTEIIEHU C JEUCTBUTEILHBIM [TOKA3aTEIEM.

Jlorapupm umcna. OcHoBHOe norapudmuyeckoe ToxaecTBO. Jlorapudpm
IPOU3BEICHUS, YaCTHOTO, CTETICHH; ITEPEX0]] K HOBOMY OCHOBaHUIO. [lecATHUHBIN 1
HATypaJIbHBIN JIOTapu(DMBI, YUCIIO €.

[IpeoOpazoBanus BEIpAKEHUN, BKIIOYAIOIINX apu(PMETHIECKUE ONepaIiu, a
TaKKe OIepariiy BO3BEJEHUS B CTENEHb U JIOTapu(pMUPOBAHHUSL.

Tpuronomerpus
CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC TPOU3BOJIBHOTO yriia. Pannannas mepa
yrima. CHHYC, KOCHMHYC, TaHI€HC M  KOoTaHreHc uyuciaa. OCHOBHBbIE
TPUTOHOMETPHUYECKHE TOXKAeCTBA. PopMynsl npuBeneHusa. CHUHYC, KOCHHYC U
TaHI€HC CYMMBI U Pa3HOCTH ABYX yTioB. CHHYC M KOCHMHYC JBOWHOIO yTJIA.
@®opmynsl mosoBUHHOrO yria. IIpeoOpazoBanus CyMMBlI TPUTOHOMETPHYECKHX
dbyHKUMIA B NpOM3BEIEHHE W TPOU3BEIACHUS B Cymmy. BripaxkeHue
TPUTOHOMETPUUECKUX (YHKUMA 4Yepe3 TAHIE€HC IOJOBUHHOTO apryMEHTa.
[TpeoOpazoBanus TPUTOHOMETPUUYECKUX BBIPAKECHUH.

[Ipocrenimme TPUTOHOMETPUYECKUE YpaBHEHHS. Pemenns
TPUTOHOMETPUYECKUX YPABHEHUU.

ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC, aPKKOTAHI€HC YHCIIa.

OYHKIUN
Oyukuuu. OO0nacTb onpeneneHuss W MHOXKECTBO 3HadeHuil. ['paduk
¢bynaknuu. [Toctpoenne rpadukoB GyHKIHHA, 3aJaHHBIX PA3TUYHBIMHA CTIOCOOAMMU.
CgoiicTBa (GyHKIUNA: MOHOTOHHOCTb, YETHOCTb U HEUETHOCTH, MEPUOAUYHOCTD,
orpaHMueHHOCTh. [IpomMexxyTKM BoO3pacTaHusi W yObIBaHUS, HauWOOJbIIEEe WU
HauMEHbIlIee 3HAUYEHMs, TOYKM OSKCTpeMyma (JIOKaJbHOTO MaKCUMyMa H



MuHUMyMa). ['padmueckass  uHTepnperauus.  I[lpumepsl  (QyHKIHMOHAIBHBIX
3aBHCHMOCTEH B peaibHbIX MPOLIECCaX U SABJICHUSX.

Crnoxnast pynkmus (komrozunus GyHKmii). Bzanmao oOpaTHbie GyHKITUN.
OGnacTb ornpeseneHus U 001acTh 3HaUeHUH oOpaTHON GyHKIMH. [ paduk odpaTHOH
¢ynkunu. Haxoxnenue pyHkunu, 00OpaTHOM TaHHOM.

CrenenHas GyHKIUS ¢ HATYypaJbHBIM IOKa3aTeIeM, €€ CBOMCTBA U IPpa(UK.

Tpuronomerpuueckne QyHKIMHN, UX CBONCTBA U TpaduKu, TEPUOTUIHOCTD,
OCHOBHOM IIEPUOLL.

[TokazarenbHas GyHKIMS (PKCIIOHEHTA), €€ CBOWCTBA U rpaduK.
Jlorapupmuueckas GpyHKIUsA, €€ CBOMCTBA U TpaduK.

[IpeoOpazoBanusi rpaduKoB: TapaJUICIbHBIA  MEPEHOC, CHUMMETPHUS
OTHOCUTEJILHO OCEM KOOpJAMHAT, 1 CUMMETPHUSI OTHOCUTEJIBHO Hayajla KOOpJUHAT,
CUMMETPHSI OTHOCUTEIBHO MPSIMON Y = X.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
[TonsTne o mnpenene mnocienosarenbHocT. CyllecTBOBaHUE IIpeelia
MOHOTOHHOM OTpaHUYEHHOM NOCIeA0BaTENbHOCTH. J{JIMHA OKPYKHOCTHU U IUIOIIAIb
Kpyra Kak TIpefesbl  IOocienoBaTelbHOCTEH.  beckoHeuHo — yObIBaromas
reOMETPUYECKAsl IPOTPECCUs U €€ CyMMa.

[loHsiTHE O HEPEPBIBHOCTU (DYHKLIMH.

[TonsiTue 0 npou3BogHON QYHKIMH, PUHUECKHI U T€OMETPUUECKHUI CMBICIT
IPOU3BOJHON. YpaBHEHUE KacaTenbHOW K rpaduky ¢yHkuuu. IIpomsBonHbie
CyMMBI, Pa3HOCTH, IIPOU3BEIEHMs U YacTHOro. IlIpousBoaHbIE OCHOBHBIX
aneMeHTapHbIx (GyHKUud. Bropas npousBonnas. IlpumeHeHune Npou3BOJHON K
UCCIIEIOBAaHUIO (PYHKIIMI U OCTPOEHUIO IpadukoB. Vcrnoap30BaHNE MPOU3BOIHBIX
OpU pPELIEHUM YPaBHEHUH M  HEPABEHCTB, TEKCTOBBIX, (U3NYECKUX U
r€OMETPUYECKUX 3a]1a4, HAX0KI€HUH HauOOJIbILINX U HAMMEHBIINX 3HAYEHUN.

[momans kpuBonuHEHHON Tpanenuu. Ilonstue 00 omnpeneIeHHOM
unterpane. [leppoodpasnas. IlepBooOpa3Heie snemeHTapHbIX (pyHKmil. [IpaBuna
BBIYHMCIICHUS ITepBooOpa3Hbix. @opmyna HeroToHa-JIeitbHuIA.

[IpuMepsl MCHOJB30BaHUS MPOU3BOAHON JUISI HAXOXKIAEHUS HAMIYYIIEro
pelIeHus B IPUKIAIHBIX 3a1a4ax. HaxoxxeHne ckopocTy Ui mpouecca, 3a1aHHOTo
dopmynoli wim rpagukoM. Ilpumepbl TpuUMEHEHUsT HUHTErpaja B (puU3uMKe H
reometrpun. Bropas nmpousBoaHas u ee GU3NIECKUil CMBICIL.

YPABHEHUA N HEPABEHCTBA
Pemennie  panMoHaNbHBIX,  IOKA3aTENbHBIX,  JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB. PellleHne uppanyuoHaIbHbIX
YPaBHEHHUIA.



OCHOBHBIE TIPUEMBI  pEHIEHHUs] CUCTEM  YPAaBHEHMI: IIOJCTAaHOBKA,
anreOpanvyeckoe CIOKEHUE, BBEJCHHE HOBBIX IEPEMEHHBIX. PaBHOCHUIBHOCTH
YPaBHEHUM, HEPABEHCTB, CHUCTEM. PemieHue cucreM ypaBHEHUH C JByMs
HEU3BECTHBIMU (MpOCTElIMe TuUmbl). PelieHue cucteM HEpPaBEeHCTB C OJHOMN
IIEPEMEHHOU.

JlokazarenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpenHeM apu(pMeTHIecKOM |
CpEeIHEM reOMETPUUYECKOM JIBYX UUCEN.

Hcnonp3oBanue CBOMCTB U TpapukoB QPYHKIUHN MPU PEIICHUU YpaBHEHUN U
HepaBeHCTB. MeTon uHTEepBasioB. M300pa’keHne Ha KOOPAMHATHOM IIOCKOCTHU
MHOXECTBA PEIICHUN YPaBHEHMM M HEPABEHCTB C JBYMS IIEPEMEHHBIMM U HX
CUCTEM.

[IpuMmeHeHne MaTeMaTU4YeCKUX METOAOB IS PEHICHUs COAEPKATEIbHBIX
3a/1ay U3 pa3IMYHbIX 00JacTell HayKu W MpakTUKU. MHTepnperauus pe3ynbrarta,
y4eT peaJIbHbIX OTPAHUYCHUI.

IJIEMEHTbI KOMBUHATOPUKHU, CTATUCTUKHU U TEOPUN
BEPOSITHOCTEM
Tabnuunoe u rpadudecKoe mpecTaBICHUE JaHHBIX.

[loouepeaHblii U OJHOBPEMEHHBIA BBIOOP HECKOJIBKUX D3JIEMEHTOB W3
KOHEYHOT'0 MHOXkeCTBa. DOpMyIIbl UKClia IEPECTAaHOBOK, COYETAHUM, PA3MELICHHM.
Pemenne komOuHatopHbix 3amady. @dopmyna OuHoma Hsiorona. CpolicTBa
OMHOMHAIIBHBIX KO3 puumenToB. TpeyroasHuk [lackans.

DneMeHTapHbIE U CII0KHBIE COOBITHS. PaccMoTpeHue ciydaeB U BEpOSITHOCTD
CYMMBbI HECOBMECTHBIX COOBITUM, BEPOSTHOCTH MMPOTHUBOMOIOKHOTO COOBITHSI.

IF'EOMETPUA
I'eomeTpus Ha UIOCKOCTH
CBOWCTBO OHMCCEKTPHCHI yIJIa TPEyrojibHHUKa. PeleHue TpeyroabHUKOB.
Brruucnenune OuccekTpuc, MeaMaH, BBICOT, PAaJWyCOB BIHCAHHOW W ONHUCAHHON

okpyxxHocTei. DopMyiibl mIomaau TpeyrojbHuka: Gopmyna ['epona, BeIpaxkeHue
IJIONIAY TPEYTOJIbHUKA Yepe3 paAuyC BIIMCAHHOW U OMCAHHON OKPYKHOCTEM.

Brruncnenue yrioB ¢ BEpIIMHOKW BHYTPHU U BHE KPyra, yrila MEXIY XOpAou U
KacaTeJIbLHOMU.

Teopema o0 mnpousBeneHUMH OTPE3KOB XOopH. Teopema O KacaTelbHOW U
cekyueil. TeopeMa 0 cymMme KBaJpaTOB CTOPOH U IMAaroHajIel napauiesiorpamma

BrnincanHble ¥ ONHMCaHHbIE MHOTIOYrojabHHKH. CBOWCTBA M MPU3HAKHU
BIIMCAHHBIX U ONMMCAHHBIX YETHIPEXYTOJIbHUKOB.

['eomeTpuueckne MecTa TOUEK.

Pemenne 3agad ¢ MOMOIIBIO TE€OMETPUYECKUX NpeoOpa3oBaHUl U
r€OMETPUYECKHX MECT.



Ilpsimble u miaockocTH B npocrpaHncTBe. (OCHOBHBIE IOHATHSA
CTepeoMeTpuu (TouKa, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO).

Ilepecekaromuecs, MmapajuieibHbIE W CKPEIIMBAIOIIMECS MPSIMbIE. YTOI
MEXIy TNpsAMbIMH B  IpocTpaHcTBe.  [lepneHANKYyIsIpHOCTh  MPSMBIX.
[TapamienbHOCT ¥ NEPNEHAUKYJISIPHOCTh OPSIMOM M TUIOCKOCTH, MPU3HAKU U
cBoiictBa. Teopema 0 Tpex nepneHaukynspax. [lepneHaukynssp ¥ HaKJIOHHasA K
IUIOCKOCTH. YTOJ MEXKAY MPSIMOU U MIIOCKOCTHIO.

[TapajuteIbHOCTD IUIOCKOCTEN, IEPIIEHINKYIIIPHOCTD IIIIOCKOCTEM, ITPU3HAKU
Y CBOMCTBA. JIBYTrpaHHBIN YIOJ, JUHEUHBIA YTOJI IBYTPAHHOTO YIJIa.

PaccrositHust OT TOUKHM 10 IIOCKOCTU. PaccTositHue OT mpsIMOM 10 MIIOCKOCTH.
Paccrosaue Mexay mnapamienbHbIMM  IUIOCKOCTSIMHU. PaccrosiHme  Mexmay
CKPEIIHNBAIOIIMUMHUCS MPSMBIMU.

[TapannensHoe  npoektupoBaHue. OpTOroHaJbHOE  MPOEKTUPOBAHHUE.
N3o0paxkeHne mpoCcTpaHCTBEHHBIX QUTYD.

Muororpannnku. Bepuimnel, pedpa, rpaHd MHOTOI'paHHHUKA.

ITpusma, ee ocHoBaHMs, OOKOBbIE peOpa, BbICOTA, OOKOBasi MOBEPXHOCTb.
[Ipsimas 1 HakioHHas npusMa. [IpaBunbsHas npusMma. [lapamnenenunen. Kyo0.

[Tupamuna, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTA, OOKOBAsI TOBEPXHOCTb.
TpeyronpHasd nupamuaa. [IpaBunpHas nupamuga. Y ceyeHHas nupamMmuaa.

CummeTtpuu B KyOe, B apajuiejenumnese.
Ceuenust MHOrOrpaHHUKOB. [TocTpoeHune ceueHui.

[Ipencrarnenre o0 MPaBUIBHBIX MHOTOTPAaHHHUKAX (TeTpas’ap, KyO, oKTasip,
TOAEKa’ AP U UKOCA D).

Tena u nmoBepxHocTu Bpamenus. [[uMHAp U KOHYC. Y CEYEHHBIN KOHYC.
OcHoBanue, BbicOTa, 00KOBasi MIOBEPXHOCTh, 00pa3yrollas, pa3BepTka.

[Map u chepa, ux ceuenus. KacarenpHas miockocTs kK cdepe.
O0bemMbl TeJI M IUI0LIAIM UX TOBEPXHOCTEI.

®opmyibl o0beMa Ky0a, mapaiesienureia, Ipu3Mbl, MnHapa. Gopmysl
o0beMa mupamubl U KoHyca. Dopmynbl MIOmMAaM MOBEPXHOCTEH LMIUHApPA U
koHyca. opmyiel o0bema 1rapa u Iiomaan cepeol.

Koopaunatel u BekTOpbI. JleKapTOBbl KOOPAMHATHI B MPOCTPAHCTBE.
@opMyIia pacCTOSTHUS MEXAY ABYMSI TOUKaMU. Y paBHEHUS CEPBHI.

Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpOB. CIllO)KEHHE BEKTOPOB U
YMHOXXEHHE BEKTOpa Ha YUCJIO. YT0oJ MeXAy Bekropamu. KoopamHarsl BekTOpA.
CkansspHoe mnpousBefeHue BeKTopoB. KoimmHeapHsle BeKTOphl. PasiioxeHue
BEKTOpa IO JBYM HEKOJUIMHEApHbIM BeKTopaM. KommaHapHble BEKTOPBI.
Pa3znoxxenue o TpeM HEKOMIUIAHAPHBIM BEKTOPAM.



CIIMCOK JIMTEPATYPBI

1. Anrebpa. 9 knacc. YrayOlieHHBIM ypoBeHb. B 2-x dacTsax. YdeOHHK.
Mopakosuu A.I'., Hukonaes H.II., Cemenos I1.B., 2019.

2. Anre6pa. 10 kimacc. YueOHuk. ba3oBblii ¥ yriyOJieHHBI ypOBEHb. 1-2
yactb. Mopakosuu A.I'., Cemenos I1.B., 2020.

3. Anrebpa u Havana MmaTeMaTudeckoro ananmmsa. 11 kmacc - Pyoun A.T'.,
Yynkos I1.B., 2016.

4. AnreOpa ¥ Hayana MmaTeMaTHdyeckoro aHaimsa. 11 knacc. Y4ueOHUK.
Mopakosuu A.I'., Cemenos I1.B., 2020.

5. T'eometpus. 11 kmacc. ba3oBwiii u yrimyosenHbsii ypoBau. ['yce B.A.,
Pyoun A.T'., 2016.

6. 'eomerpus. 7-9 knaccel. Kosnosa C.A., Pyoun A.I'., I'yces B.A., 2015.

7. 'eometpus. 10-11 wmaccel. (mpodunbnbiii ypoBens). Kammaun A.I1O.,
Tepémmn I.A., 2011.

8. Maremartuueckuii ananaus. bazoswie monsTus. Cokonos A.B., [llarun B.JI.,
2019.

9. Maremartuka. TumnoBble TecToBble 3aaanus. [IpodunbHblil ypoBens. 14
BapuaHToB. Smenko B.U., 2022.

10. Maremaruka B 3amadax ¢ pemieHusiMd. Jlucuukun B.T., Conoeluuk
Nn.JI1., 2014.

11. DnemeHTapHBIi Kypc TEOpPHUM BEpPOSITHOCTEH M MaTEMAaTH4YECKON
cratuctuku. bopoaun A.H., 2011.

ABTOp-cocTaBuTeb: AckepoB A.C., K.IL.H., TOIEHT Kadeapbl 5JKOHOMUKH U
MH(POPMAIIMOHHBIX TEXHOJIOTUH.



