AHHOTAUA
K pa0o4eii mporpamme 1o yuyeo0Homy Kypcy «MaremaTuka» s 5-9 kiaccoB ( OCHOBHOe
o01ree o0OpazoBaHue )

PaGouas mporpamma y4deOHoOro kypca «MaremaTtuka» s 5-9 KJIacCcOB COCTaBJIeHa Ha
OCHOBAHMM:

1.3akoH «O06 obOpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012 1. No273-D3 (¢ m3m.,
BHeceHHbIMU DenepanbHbiMu 3akoHaMu 0T 04.06.2014 1. Ne 145-@3, ot 06.04.2015 r. Ne 68-D3
(pen. 19.12.2016)).

2. 3akoH «O0 obpa3oBanuu B Pecnybiuke bamkoproctan» ot 01.07.2013 1. Ne 696-3.

3. [Ipuka3z MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 31.03.2014

r Ne 253 «OO06 ytBepxkiueHnH (eaepaqbHOrO TepedHsi Y4eOHUKOB, PEKOMEHIYeMBIX K
UCIONB30BAHUIO  TMPU  peald3allid  HMMEIOIIMX  TOCYAAapCTBEHHYIO  AKKPEIUTAIIHUIO
00pa3oBaTEeNbHBIX TMPOTPaMM HAYaIBHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOImero
obpazoBanus» (B pen. IlpukazoB MwunHoOpHayku Poccum ot 08.06.2015 1. Ne576, ot
28.12.2015r. Ne1529, ot 26.01.2016 r. Ne38, ot 21.04.2016 1. Ne459, o1 29.12.2016 1. Ne1677)

4. IlocranoBnenue [ 1aBHOro rocy1apcTBEHHOI0 caHuTapHoro Bpada P® ot 29.12.2010 r. Ne189
(pen. ot 25.12.2013 r1.) «O6 yrBepxkaenuun CanlluH 2.4.2.2821-10 «CanutapHo-
SMHUIEMHONIOTUYECKHEe  TpPeOOBaHMS K  YCJIOBHSIM M OpraHu3amud  oOydeHus B
00111€00pa30BaTEIILHBIX YUPEIKICHHUSIXY, C U3MECHEHHSIMH.

5. Ilpuka3z MunuctepcTBa oopazoBanus u Hayku PD ot 17.12.2010 r. Ne 1897 (B pen. [Ipukazos
MunoOpnayku Poccun ot 29.12.2014 1. Nel1644, ot 31.12.2015 r. Nel577) «O0 yTBEpKIeHUH
denepanbHOTO  TOCYJAapCTBEHHOTO  00pa30BaTENIbHOTO  CTaHIapTa OCHOBHOTO  OOIIETro
o0pa3oBaHUs»

6. IIpuxa3z MunucrepctBa oOpasoBanus U Hayku Poccuiickoit @enepanuu ot 30.08.2013 Nel015
(c wm3MeHeHmsMH ¥ gononHeHWsMH) «OO0 yrtBepkaeHuu [lopsimka opraHuzanmMu U
OCYIIECTBIICHHS O0O0pa30BaTEIbHON JEATEIIFHOCTH 10 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM
nporpaMmaM - 00pa30BaTeIbHBIM MPOTpaMMaM HadaJbHOTO OOIET0, OCHOBHOTO OOIIEro u
CpelHero o0I1Iero oopa3oBaHusD.

7. Ilpukaz MunoOpazoBanus Poccun ot 05.03.2004 Ne 1089 (B pen. IIpukazoB MuHOOpHAYKH
Poccun ot 03.06.2008 1. Ne 164, or 31.08.2009 r. Ne 320, ot 19.10.2009 r. Ne 427, ot
10.11.2011 r. Ne 2643, ot 24.01.2012 1. Ne 39, ot 31.01.2012 1. Ne 69, ot 23.06.2015 r. Ne609)
«O06 ytBepxkaenun DeneparbHOrO0 KOMIIOHEHTa TOCYJApCTBEHHBIX  00pa30BaTENIbHBIX
CTaHJAPTOB HAYAJIBHOrO OOIIET0, OCHOBHOTO OOIIEro W cpeaHero (IMOJHOro) OOIIero
00pazoBaHU

8. IIpuka3 MunucrtepctBa oopazoBanus U Hayku PD ot 07.07.2005 r. Ne 03-126 «O npumMepHBIX
nporpamMmax 1o y4eOHbIM IpeMeTaM QpeaepaabHOTo 0a3MCHOTO YyUeOHOTO TIaHay

9. IIpuka3z MunucrepcTBa oopazoanus Pecryonmku bamkoprocran ot 29.04.2015 1. Ne 905 «O
PEKOMEHJIyeMbIX 0a3uCHOM Yy4yeOHOM TIUIaHE U TPUMEPHBIX YYEOHBIX IUTaHAX ISt
o0mreo0pas3oBarenbHbIX opranuzanuii PecryOmimku bamkoproctany

10 .®enepanbHBIM TOCYAapCTBEHHBIM 0O0pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OOIIETro
oOpa3oBaHMsl, YTBEPKIACHHBIM IMpPUKa3oM MUHHUCTEpCcTBa oOpa3oBaHus U Hayku Poccuiickoit



Oenepanuu ot 17.12.2010  Nel897 (¢ u3MEHEHHMSAMH, YTBEPXKIACHHBIMH  IPUKA30M
MunucTtepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparmu ot 29.12.2014 Nel644);

11. TpeGoBaHusIMH K pe3yJbTaTaM OCHOBHOTO OOIIET0 00pa30BaHusl, yTBEPKACHHBIMU
dI'OC 00O (ITpuka3z MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu
ot 31 nexabps 2015 . Ne 1577 B mocieqHeit pegakimm)

12.denepanibHpIM  MIEPEYHEM  yUEOHHMKOB, YTBEP)KICHHBIM IpHKa3oM MUHHCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @enepanun ot 31 mapra 2014 roga Ne253 «O06 yTBepKaeHUN
denepanbHOrO mepevHss YYEeOHHMKOB, PEKOMEHIYEMBIX K HCIOJb30BAHUIO MPHU peau3aliu
UMEIOUINX TOCYAapCTBEHHYIO aKKpeIUTalHUI0 00pa3oBaTeNbHBIX MPOrpaMM HAYalIbHOTO OOIIEro,
OCHOBHOT'O O0IIIETO, CPEeTHEro 001Iero 00pa3oBaHusm»;

13.ABropckas mporpamma A.I'. Mep3msiak, B.b. Ilomonckuii, M.C. fxup, E.B. Byuxo
(Maremaruka: mporpammbl : 5-9 xmaccet A.I'. Mepsnsk, B.b. Tlomonckumii, M.C. Sxup, E.B.
bymko /. — M. : Benrana-I'pag, 2013. — 112 c.

14.YyeOuukamu:
1. MaremaTuka:5 Kiacc: y4eOHHMK Ui ydYaluxcsi OO0Ieo0pa3oBaTEeIbHBIX YUPEKIACHUH /
A.I" ' Mep3ansk, B.b.Ilononckuii, M.C.Sxup. — M.:Benrtana-I"pad,2017.

2. Maremaruka:6 kiacc: y4eOHHMK MJisi ydamuxcs o0meoOpa3oBaTeNbHBIX YUPEKICHUNA /
A.I''Mep3insk, B.b.Ilononckuii, M.C.Axup. — M.:Benrana-I"pad,2017.

3. Yueonuk mis 7 kmacca./ FO.H.Makaperue, H.I'.Munmtok, K.M.Hemkos, C.b.CyBoposa. -
M.: Ilpocsemenue, 2017.

4. Yuebnuk ans 8 xnacca./ FO.H.Makaperues, H.I . Munntok, K.M.Hemkos, C.b.CyBoposa. -
M.: IIpocsemenue, 2017.

5. VYuebnuk mnsa 9 kmacca./ F0.H.Maxkaperue, H.I'.Munmiok, K.M.Hemkos, C.b.CyBopoga. -
M.: Ilpocsemenue, 2017.

6. YueOnuk mius 7-9 kmacca./ JI.C.Atanacsa, B.®D.byry3oB, C.b.Kagomuer u ap. - M.:
[Ipocsemenue, 2017.

15. OcHOoBHOI 00pa30BaTEILHON MPOTrpaMMbl OCHOBHOTO OOIIIETO obpazoBanusi MbOY
«COII um. N.AGaynuHa ¢.3UpHUKIIBDY
16. ITonoxenust o padoueit mporpamme MBOY «COII um.N.Ab6aymnmuna ¢.3upukiasy (ITpukas
Neo 157-1 o1 30.07.2018 1.)
17. Yuebnoro mnana MBOY "COUI um.M.AGaynnuna ¢.3upukisr”

18. Kanengapuoro yuebnoro rpagpuka MBOY «COILl um.1.AGayniunna ¢.3upuKIIbD

COJAEP/KAHME KYPCA

ConepxaHne KypcoB MaTeMaTHKUA 5—6 KJIaccoB, aireOpbl U TeoMeTpuu 7—9 KiaccoB 0OBETUHEHO

KaK B HCTOPHYCCKHU CJIIOXKUBIIUCCS JIMHUH (LII/ICJ'IOBaH, anre6pa1/meCKaﬂ, reoMETprudecCKas,

GbyHKIMOHAIbHAsT U Jp.), TAK U B OTHOCHUTEIBHO HOBBIE (CTOXacCTHUECKas JHMHHUS, «peaybHas

MareMartrka). OTIeNbHO MPEACTABICHBI TUHUS CIOKETHBIX 3a/1a4, UCTOPUYECKAsl JIMHHUS.
JJleMeHThI TEOPUH MHOKECTB U MATEMATHY€eCKOM JTOTUKH



Cornacio @I'OC ocHOBHOro 00mIero 0Opa3oBaHUS B Kypc MaTeMaTHKH BBEICH pa3fel
«Jlorukay», KOTOpBIM HE NpPEAnoiaraeT JOMOJHHUTEIbHBIX YacOB HA M3YYEHHHM U BCTPauBaeTCA B
pa3inyHble TEeMbl KYypCOB MaTeMaTHMKH W HHPOPMATHKU U TpeABapsSeTCs O3HAKOMIICHHEM C
AJIEMEHTAMHU TEOPUU MHOXKECTB.

MHoxecTBa M OTHOLIEHHUS MEK1Y HUMH

MHO0X€eCTBO, XapaKTEpPUCTUYECKOE CBOMCTBO MHOYKECTBA, AJIEMEHT MHOXECTBA, IYCTOE,
KOHEYHOe, OecKOHeuHOe MHOXeCTBO. [loaMHOkecTBO. OTHOIIEHNE MTPUHAICKHOCTH, BKIIIOYCHUS,
paBeHCTBa. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 33/1aHNs MHOXKECTB, PACIIO3HABAaHUE TTOJIMHOXKECTB U
AJIEMEHTOB MOJIMHOKECTB C UCIIOJIb30BAaHUEM KpYToB Dilepa.

Omnepannu HaJx MHOKECTBAMM

[Tepeceuenne u 0ObEAMHEHHE MHOXXECTB. PasHOCTh MHOXKECTB, JOMOJIHEHHE MHOXKECTBA.
WNurepnperanus onepauuii HaJl MHOKECTBaAaMU C IIOMOLIBIO KPYroB Jijepa.

DJ1eMeHTBbI JIOTUKH

Omnpenenenue. YTBepKaeHUs. AKCHOMBI U TeopeMbl. [lokazarenbcTBo. Jloka3aTeabcTBO OT
npotuBHoro. Teopema, oOpaTtHas ganHou. [Ipumep u KOHTpIIpUMED.

Bricka3biBaHus

W cTUHHOCTD M JIOKHOCTH BhICKa3biBaHUs. CIIOXKHBIE U MPOCTHIE BhICKa3biBaHUs. Onieparuu
HaJl BBICKA3BIBAHUSAMH C HCIIOJIB30BAHUEM JIOTMUECKUX CBS30K: UM, WM, HE. YCJIOBHBIC
BBICKA3bIBaHUS (MMIUTUKALIAN).

Coaeprxanue Kypca MmaTeMaTuKH B 5—6 kiaccax HatypanbHble yucia u HyJIb

HarypanbHblii psii 4uces U ero cBoiicTBa

HatypanbHoe u4McI0, MHOKECTBO HATypajbHBIX 4YMCEI M €ro CBOWCTBA, M300pakeHHe
HaTypaJbHbIX YUCEJ TOYKAMHU HA YMCJIOBOU MpsMOi. Vcronp30BaHne CBOMCTB HATypaIbHBIX YUCEN
P PEIICHUH 3a/1a4.

3anuch ¥ YTeHHEe HATYPAJIBHBIX YK CeJI

Paznuune mexnay mudpoit m uucinom. Ilo3unmoHHas 3amuch HaTypajibHOIO YHMCIA, IO-
MECTHO€ 3HauyeHHe LU(PBI, pa3psiibl U KIACChl, COOTHOIIEHUE MEXIY IBYMS COCEIHHUMH paz-
PAOHBIMHM €IMHUIIAMM, YTEHUE U 3aIIHCh HATYPAIbHBIX YHCEIL.

OxkpyriieHue HaTypPaJbHBIX YK CeJ

HeoOxonumocts okpyriienus. [IpaBuno okpyrieHus HaTypaibHBIX YUCEIL.

CpaBHeHHMe HATYPAJIbHBIX YHCeJI, CPABHeHHE ¢ YucaoM (

[loHsiTHE O CpaBHEHUHU YHWCEN, CPABHEHUE HATYPAJIBHBIX YHCEIN JIPYr C JIPYrOM U C HYJEM,
MaTeMaTH4YecKas 3alucCh CPaBHEHHIA, CTOCOOBI CPABHEHUS YHCEI.

JleliCTBHS ¢ HATYPAJBHBIMH YHCIAMH

CnoxxeHre W BBIYMTAHHE, KOMIIOHEHTBHI CIIO)KCHHSI W BBIYUTAHUS, CBSI3b MEXIY HHUMH,
HaxXO0XJIEHUE CYMMbl M Pa3HOCTH, U3MEHEHHE CYMMbl U Pa3HOCTH IMPU W3MEHEHUU KOMIIOHEHTOB
CJIOXKEHUS U BHIYUTAHMUSL.

YMHOXEHUE U JeJIeHWe, KOMIIOHEHThl YMHOXXEHHMSI W JIEJ€HHs, CBSI3b MEX]Iy HHUMH,
YMHOKEHUE M CIIO)KEHHE B CTOJIOMK, J€JIEHHE YTOJIKOM, IPOBEpPKa pe3ysbTaTra € MOMOUIbIO
MPUKUIKA ¥ 0OpaTHOTO JIEHCTBUSL.

[lepemMecTUTENbHBIA W COYETATENBHBIA 3aKOHBI CIOXKEHUS W YMHOXEHHUS, pacrpene-
JUTENbHBIA 3aKOH YMHOXEHUSI OTHOCUTEJIBHO CIIOKEHUSI, 0O0OCHOBAHHME AJITOPUTMOB BBITIOJHEHUS
apu(pMETHISCKUX JTCUCTBHUI.

CremneHb ¢ HATYPaJbHBIM IOKa3aTeseM

3anuch 4YKclia B BHJIE CYMMBI Pa3psIHBIX CIaraeMbIX, TOPSIOK BBITIOJHEHUS JIEHCTBUHA B
BBIPOKECHHSIX, COJCPIKAIINX CTETICHb, BHIYUCIICHUE 3HAYCHUH BBIPAKEHUM, COACPIKAIINX CTEIICHbD.

YucnoBble BbIpasKeHU S



YucnoBoe BbIpaXXEHHE U €ro 3HaYeHHE, MOPSAJOK BBIITOJIHEHUS JCHCTBUIA.

JleaeHue ¢ ocTaTKOM

Jlenenne ¢ oCcTaTKOM Ha MHOXECTBE HATypaJIbHbIX YHCEI, CBOMCTBA JENEHUS C OCTATKOM.
[TpakTryeckue 3a1a4u Ha JAEJIEHUE C OCTATKOM.

CBoJliCTBa M IPU3HAKH 1JTUMOCTH

CBOWCTBO JIETMMOCTH CyMMBI (pa3HocTH) Ha uncio. [Ipu3Haku nenumoctu Ha 2, 3, 5, 9, 10.
[Ipuznaku nemumoct Ha 4, 6, §, 11. Jloka3aTenbCTBO MPU3HAKOB JE€IUMOCTH. PeleHue
MPAKTHUECKUX 3a71a4u C MPUMEHEHHEM MPU3HAKOB JIETTUMOCTH.

Pa3no:keHue 4yncia Ha MPOCTbIE MHOKUTEH

[IpocTeie 1 cocTaBHBIE YnCa, pemeTo JpaTocheHa.

PasnoskeHne HATypalbHOTO YHCIIa HA MHOXHUTEIH, Pa3jOKEHUE Ha MPOCThIE MHOMKHUTEIH.
KonuuecTBo nenureneil uucia, alrOpuTM paziloKEHUs YKcla HA MPOCThIE MHOKUTEIH, OCHOBHAS
TeopemMa apu(METHKH.

Auiredpanyeckue BbIPasKeHHs

Hcnons3oBanue OyKB Uiss 00O3HAUEHUsS] YHCEI, BBHIYHUCICHHE 3HAYCHUS aNreOpamdecKoro
BBIPQXKCHUS, TMPUMEHEHHE aNreOpanmyecKuX BBIPAKCHHUN JUIsl 3alHCH CBOWCTB apH(PMETHUECKUX
JeicTBUH, MpeoOpa3oBaHne anreOpanvdecKux BHIPAKCHUH.

JleuTeId U KPaTHbIE

Jenutens u ero CBOMCTBA, OOIIMN JENUTENb NBYX W Oojiee 4HCel, HauOOJbIINNA OOIIHiA
JIeJIUTEIb, B3aMMHO TIPOCThIE YUCIIAa, HAXOXKAECHUE HanbobIIero oodmero aenurens. KpatHoe u ero
CBOMCTBa, oOIllee KpaTHOe JABYX W OoJjiee 4YHCesl, HauMeHbllee o0Illee KpaTHOe, CHOCOObI
HAXO0XJICHUS HAUMEHBIIIETO 00IIEro KPaTHoTO.

Apodu

OO0bIKHOBEHHbBIE IPOOH

Honsi, yacth, OpoOHOE umcio, aApoOb. [[pobGHoe umciao kak pesynbrar aeneHus. Ilpa-
BWIbHBIE ¥ HEMPABWIBHBIC TPOOH, CMEIIaHHas ApOoOh (CMEIIaHHOE YHUCIIO).

3amuch HaTypaJlbHOTO YHCIa B BHJIE JIPoOHM C 3aJaHHBIM 3HaMeEHaTesleM, peoOpa3oBaHue
CMENIaHHOW IpoOU B HEMPABWIIbHYIO IPpOoOb U HA0OOPOT.

[IpuBenenue npoGeit k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX OPOOEH.
CrnosxeHue v BbIYMTaHUE OOBIKHOBEHHBIX JpOo0eil. Y MHOKEHUE U JielieHne OOBIKHOBEHHBIX IPOOeii.

ApudmeTnueckne ACUCTBUS CO CMEUIAHHBIMU Jpo0sSMHU. ApudmeTnueckue IEHCTBUS C
JTPOOHBIMU YHCTAMH.

Crioco0bl paroHaTM3aIH BRIYUCIEHUN 1 UX PUMEHEHHE NP BBIMOJHEHUN JCHCTBUN.

JecaTH4HbIE IPOOH

Ilenas n npoOHas wactu aecaTUuHOW Jpobu. [IpeoOpasoBaHue necATHUHBIX Jpobeill B
oObIKHOBeHHbIe. CpaBHEHHE JIECATUYHBIX JpoOel. CroxkeHne W BBhIYMTAHUE JECATUYHBIX JpoOei.
OxpyrieHue aecITUYHBIX JpoOeil. YMHOKEHHUE U JIeJeHne JecITUIHbIX ApoOeil. IIpeoOpa3oBanue
OOBIKHOBEHHBIX JIpo0eii B ecaTuunbie Apodu. Koneunsie n OeCKOHEUHBIE IECITUIHBIE IPOOH.

OTHoueHne ABYX Ynces

Macmrab Ha muiane u kapte. [Iponopuuun. CoiicTBa mponopiuii, IpUMEHEHUE TPONOPLUil
Y OTHOLIEHUH IIPU PELLECHUU 3a/1a4.

CpenHee apupmeTndeckoe quceJi

Cpennee apudmernueckoe NByX uucel. M3o00paxeHue cpeaHero apupMETHUECKOTrO IBYX
YyCeJ Ha YUCIOBOW NpsMON. PemeHue mNpakTHUECKUX 33Jad C NPUMEHEHHEM CpPEIHETO
apudmernyeckoro. CpeaHee apupMeTHIECKOE HECKOIBKUX YHCEIL.

IIpoueHTHI



[TonsiTve npoueHTa. BeunciaeHne IPOLEHTOB OT YKCia U YHCIA IO U3BECTHOMY IIPOLEHTY,
BBIPA)KCHHE OTHOILIECHMSI B IPOLIEHTaX. PerieHre HeCI0KHBIX TPAKTUYECKUX 33]1a4 C MPOLEHTaMU.

JAnarpamMmmbl

Cronbuatble M KpyroBble auarpammsl. M3BiedeHue nHpoOpManMu U3 JUATPaMM.

N300pakeHue quarpaMm Mo YUCIOBBIM JaHHBIM.

PanmonajnHbIe YHcIa

ITostokuTEIBHBIC M OTPHIATEIbHBIC YHCJIA

N300pakeHre 4ucesn Ha 4MCIOBOH (koopauHaTHOM) mpsimoi. CpaBHeHHe yucen. Moayib
qucila, T€OMETpPUYECKas HHTEpIpeTanus MOAYIs uucia. JIeHCTBUSA C MOJIOKHUTEIbHBIMU U
OTpULATEIBbHBIMH YUCIIaMUA. MHOXECTBO LIEJIBIX YUCEIL.

IlonsaTHe 0 panMoHaNbLHOM u4Hcie. [lepBUYHOE IIPENCTaBIEHHE O MHOXKECTBE palu-
OHAJIBHBIX 4Kcen. [IeiCTBUS ¢ pallMOHAIbHBIMU YACIAMHU.

Pemenue TeKCTOBBIX 32124

EauHuubl mM3MepeHWii: IUHBI, IUIOIAAHM, OOBEMa, MacChl, BPEMEHM, CKOPOCTH. 3a-
BUCUMOCTH MEXJIy €IUHUIAMH H3MEpPEHUs KaxJ0H BEJIWYMHBI. 3aBUCHMOCTH MEXIy BEJIU-
YMHAMH: CKOPOCTb, BPEMs, PACCTOSHUE; MPOU3BOAUTEIBHOCTD, BpeMs, paboTa; 11eHa, KOJIMYEeCTBO,
CTOMMOCT.

3agauu Ha Bce apupMeTHYECKHE NelCTBUS

Pemenne TekcTOBBIX 3adau apupmeTHueckuMm crocobom. Mcnonp3oBaHue TabauL, CXeM,
YepTeke, APyruX CPeACTB IPEACTABICHUS JaHHBIX [IPU PEIICHUH 3aa4H.

3agaum HA IBUKEeHUE, padoTy M MOKYIIKH

Pemenne HeCOXKHBIX 3a7a4 Ha JBM)KCHHE B IIPOTHUBOIIOJIOKHBIX HAIPABJICHUIX, B OJHOM
HaIPAaBJICHUH, ABI)KCHUE IO PEKE 10 TEYCHUIO U ITPOTUB TeYCHMs. PelleHne 3a1a4 Ha COBMECTHYIO
pabory. [IpumeHenune apoo6eit mpu perieHun 3a1a4.

3aga4u HA YaCTH, 10JIH, IPOLEHTHI

Pemenne 3amay Ha HaxOXKJIEHHWE YAacTH 4YMCJIA M YHMCIIAa IO €ro 4acTu. PemieHue 3amad Ha
IIPOLEHTHI U 1onu. [IpuMeHeHne nponopuuil py peleHny 3aaad.

Jloruyeckue 3axaun

Perienue HecIoXKHBIX JIOTHUECKUX 3a/1a4. PeleHne 1oruyeckux 3ajgad ¢ NoMoIlbIo rpados,
TaOJINII.

OcHOBHBIC MeETOABI pemieHHs TEeKCTOBBIX 3aJa4: apuMeTHYeCKHi, mnepedop
BAPHAHTOB.

Harusinnas reomerpus

®urypsl B okpyxaroieM mupe. Harmsauele npeacraBieHus o GUrypax Ha IIOCKOCTH:
npsiMasi, OTpPE30K, JIyd, yroJl, JOMaHasi, MHOTOYI'OJbHHUK, OKPYXHOCTb, KpYyT. UeThIpeXyroyibHUK,
IPSIMOYTOJIBHUK, KBaapaT. TpeyroiabHUK, BUIbl TPEYrOJbHUKOB. [IpaBMiIbHBIE MHOIOYIOJIBHUKH.
N300pakeHre OCHOBHBIX FeoMeTpruecKkux (uryp. BzanmHoe pacnonoxeHne AByX
IPSMBIX, JBYX OKPYKHOCTEH, INpPSMOM U OKpPYXKHOCTH. [[nuHaA oTpe3ka, jiomaHOW. EnuHuib
n3MepeHus JUIMHbL. 1locTpoeHue orpeska 3amaHHOM JiuHBL. Bunasl yrios. I'pagycHas Mepa yria.
W3mepenue 1 MOCTPOCHUE YIJIOB € IIOMOILBIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOyronmpHUKA. [loHATHE TUTOMAAN (DUTYPBI; €IUHHUIBI U3MEPEHHS TUIOIA TH.
[Tnomanp npssMoyronbHUKa, kBaapara. [Ipubnmkennoe n3mepeHue mwiomanu Guryp Ha KieT4yaToi
Oymare. PaBHOBenMKue GUrypsl.

Harmnsinaele mpecTaBieHns O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapajiesienure, Ipu3ma,
nupaMuja, map, cepa, Konyc, muuHap. M3o0paxenue mpoctpaHcTBeHHBIX (uryp. IIpumepst
ceyeHnil. MHororpanHuku. IIpaBunbHble MHOTOrpaHHUKU. [IprMepbl pa3BepTOK MHOIOTPaHHUKOB,
LWIMHIPA U KOHYCA.



[Tonstue o6bema; eauHULBI 00beMa. OObeM MPSIMOYTOJILHOTO Napajuieenunena, Kyoa.

[lonsiTue o paBeHcTBe ¢uryp. LlenTpanpHas, oceBas U 3epKajbHas CHMMETPHH.
N300paxeHne CHMMETPUUYHBIX (QUTYD.

Pemenne mpakTuyeckux 3a/1a4d ¢ IPUMEHEHUEM TTPOCTEUIITUX CBOMCTB (UTYP.

HcTopuss MaTeMaTHKH

[TosBnenue 1udp, OykB, HeporinudoB B MpoIlecce cUeTa U paclpeneieHus MPOIyKTOB Ha
Hpesuem binxxnem Bocroke. CBsizb ¢ Heonmutuueckoi peBostoueil.

Poxnenune mectunecsaTepuyHoil cucteMbl cuucieHus. [losBneHue necATUYHON 3amucu
qucel.

Poxnenue u pasButue apudmeruku HarypanbHbix yucen. HOK, HOJI, mpocteie uucna.
Pemero Dparocdena.

[TosiBiieHHe HYIIS U OTPHUIIATEIBHBIX YKCEN B MaTeMaTHKe ApeBHOCTH. Ponb nodanTa.

Jpobu B BaBmione, Erunre, Pume. OTkpbiTue necaTHUHBIX apodel. CTapuHHBIE CUCTEMBI
Mmep. ecstuunbie qpodu U MeTpudeckas cuctema Mep. JI. MarHUIKuid.

Conep:xaHue Kypca MaTeMaTukH B 7-9 Kjaccax AJreopa

Yucaa

PauuonanbHbIe YncIa

MHoO)ecTBO panuoHanbHBIX uuced. CpaBHEHHE palMOHAIbHBIX uucen. [JleWctBusa c¢
panoHanbHbIMU ynciaamu. [IpeacraBieHue paloHaibHOIO YUcia AECATUYHON APOObIO.

HppannoHajibHbIe YHUCIA

[TonsiTne mppanuoHampHOro umcna. Pacrno3HaBaHume HMppanuMoOHAIBHBIX 4ucel. [Ipumepbl
JloKa3aTenbeTB B anredpe. MppaunoHanbHOCTh uncna 2 . IlpuMmeHeHue B reomMeTpuu.

CpaBHeHHE UpPALMOHAIBHBIX YKCcesl. MHOXKECTBO NEMCTBUTEIIbHBIX YHCET.

ToxnectBeHHble peoOpa3zoBaHus YuciioBble 1 OYKBEHHbIE BBIPAXKECHUS

Bripaxkxenne ¢ nepemeHHO#. 3HaueHue BbIpakeHUs. [lojcTaHOBKAa BBIPAKEHUH BMECTO
MEPEMEHHBIX.

Leabie BbIpaKeHUs

CrereHb C HATypaJIbHBIM IIOKa3aTeleM M ee¢ CBoWcTBa. lIpeoOpa3oBaHus BBIpaKEHUH,
coJiepKalllMX CTENEHU ¢ HATypaJbHbIM MIOKA3aTEIEM.

OpnowneHn, mMHorowieH. JleMcTBUS ¢ OAHOWIEHAMH M MHOTOWIEHAMH (CIIOKEHUE, BbI-
YUTaHue, YMHOXXeHue). DopMynbl COKpAIIEHHOTO YMHOXKEHHS: PAa3HOCTh KBaJpaToB, KBaApaT
CYMMBI U pa3HOCTU. Pa3nokeHne MHOTOYJIeHAa HA MHOXKHUTEIH: BBIHECEHHE OOIEro MHOXKHUTENS 3a
CKOOKH, TpyNIHUPOBKA, TpUMeHeHHe (HOpPMYIT COKPAIIEHHOTO YMHOXeHHsI. KBaapaTHBIN TpexdieH,
pa3NoKeHHe KBaJIpaTHOTO TPEXWJICHAa Ha MHOXKHUTEIH.

JIpoOHO-panMOHAIbHBIE BHIPAKEHUS

Crenenp ¢ nenblM noOKazareneM. IIpeoOpazoBaHue ApPOOHO-IMHEHHBIX BBIPAKCHUM:
CIIO’)KEHHE, YMHOXEHHUE, JiesieHue. Anredpandeckas ApoOs. JlomycTUMble 3HaYeHUsI TIEPEMEHHBIX B
JIpOOHO-pallMOHANBHBIX  BhIpakeHHAX. CokparieHune anredpanuyeckux Jpobei. [IpuBenenue
anrebpandecknx Jpobeil k oOmemy 3HaMmeHarenro. JeWcTBUsS ¢ anreOpandecKuMu JAPOOSIMH:
CJI0)KEHHE, BBIUNTAHHUE, YMHOXEHHE, JIEIEHUE, BO3BEACHNUE B CTEIIEHD.

[TpeoOpa3oBaHue BBIPAKEHHUH, COACPIKAIINX 3HAK MOTYJIA.

KBaaparnbie kopun

Apudmernueckuii KBaJpaTHbIi KopeHb. lIpeoOpa3zoBaHue BBIpAKEHUI, COJEPIKALINX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, J€JICHHUE, BBIHECEHUE MHOMKUTENS M3-1I0J 3HaKa KOpPHs, BHE-
CEHHE MHOXKMUTEJS O] 3HAK KOPHSL.

YpaBHeHusi u HepaBeHcTBa PaBeHcTBa

UYucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOIA.



YpaBHenust

IlonsiTne ypaBHEeHUs M KOpHs ypaBHeHMs. [IpencraBieHne o paBHOCHIBHOCTH ypaBHEHUH.
O6nacte omnpeneneHus ypaBHeHus (0071acTh JOMYCTUMbIX 3HAUEHUH epeMeHHOM ).

JIuHeiliHOe YpaBHEHUE U er0 KOPHU

Pemenue nuneliHbIX ypaBHeHul. JInHeiiHOe ypaBHeHue ¢ napameTpoM. KonndyecTBo kopHei
JIMHEWHOTO ypaBHEHHUs. PellieHne JIMHEHHBIX YPaBHEHUN C TapaMeTPOM.

KBagpaTHoe ypaBHeHHe H er0 KOPHH

KBanpatuele ypaBHeHus. Henonnele KBaapaTHble ypaBHEHHsA. JIMCKPUMHHAHT KBaj-
patHOoro ypasHeHus. dopmyiia KOpHEW KBaapaTHOro ypaBHeHusA. Teopema Bumera. Teopema,
oOpatHast Teopeme Buera. Perienue KkBajpaTHBIX YpaBHEHUI:MCIIONb30BaHHE (HOPMYJIIBI IS
HaXOXXJCHUSI KOPHEH, rpaduuecKuil METOJ| PEeLICHHs, Pa3IoKeHNEe Ha MHOXKHUTENH, T0A00p KOpHEH
C HCII0JIb30BaHUEM TeopeMbl Buera. KonnuecTBo KOpHEH KBagpaTHOIO ypaBHEHHUs B 3aBUCUMOCTHU
OT €ro JIUCKpUMMHAHTA. DHUKBagpaTHble YpaBHEHHs. YPABHEHUS, CBOJMMBIC K JIMHEHHBIM U
KBaJpaTHbIM. KBajjpaTHbIE ypaBHEHUS C TAPAMETPOM.

J/IpoOHoO-panuoHAIbHbIC YPABHEHUS

Pemenue mpoctedmmx ApoOHO-IMHEHHBIX ypaBHeHUH. Pemenune apoOHO- parioHaTIbHBIX
YPaBHEHUH.

MeTtoapl pelieHHs ypaBHEHHMM: METOIbl PaBHOCWJIBHBIX MPEOOpPa30BaHUN, METOJI 3aMEHbI
NepeMEHHOM, rpaduueckuii Mmetos. Vcnonb3zoBaHue cBONCTB GYHKIMM MPU pelIEeHUH YPAaBHEHUH.

IIpocreiimne nppalOHAIBHBIE YPABHEHHUS .

VYpaBHeHus BUa X = a.YpaBHEHM B LIEIIBIX YHUCTIAX.

Cucrembl ypaBHeHH

YpaBHeHUE ¢ AByMs [IEPEMEHHBIMU. JIMHEHOE ypaBHEHUE C IBYMs [IEPEMEHHBIMU.

[TpsimMast kak rpaduueckast HHTEpIIpeTalus JUHEHHOrO ypaBHEHUS C ABYMS [IEPEMEHHBIMU.

ITonsiTHe cucTeMbl ypaBHeHUM. PellieHne cucTeMbl ypaBHEHUM.

Mertonbl pelieHusl CUCTEM JIMHEHHBIX ypaBHEHMH € JBYMs NEpEeMEHHBIMM: rpadudeckuii
METO/, METOJ, CJIIOKEHUS, METOJ ITOJCTAHOBKHU.

Cucrembl TMHEWHBIX YPaBHEHUN C IApaMETPOM.

HepaBencrBa

Yucnossle HepaBeHcTBAa. (CBOMCTBa YHMCIIOBBIX HeEpaBeHCTB. I[IpoBepka cnpaBerIMBOCTU
HEPaBEHCTB P 33/IaHHBIX 3HAYCHUAX [IEPEMECHHBIX.

HepaBenctBo ¢ nepemenHoil. Ctporue u Hectporue HepaBeHcTBa. OOnacTh ompeneneHus
HepaBeHCTBA (001acTh JOMYCTUMBIX 3HAUEHUN IEPEMEHHOM).

Penienue nuHEHHBIX HEPABEHCTB.

KBagparHoe HEpaBeHCTBO M €ro peunieHus. PerieHne KBaapaTHBIX HEPABEHCTB: UC-
MOJIb30BAHNE CBOMCTB W TpaduKa KBagpaTHUHOW (PYHKIIMH, METOJ MHTEPBAJIOB. 3alHCh PEIICHUS
KBaJPaTHOTO HEPaBEHCTBA.

Pemenune nensix 1 JpoOHO-pallMOHATIBHBIX HEPABEHCTB METOJIOM UHTEPBAJIOB.

CucremMbl HepaBeHCTB

CucremMbl HEpaBEHCTB C OJHOM IepeMeHHOH. PemeHue cucreM HEpPaBEHCTB € OJHOMN
IIEPEMEHHOI: JINHEHHBIX, KBaApaTHbIX. 300pakeHue penieHns: CUCTEMbl HEPABEHCTB Ha YHMCIIOBOM
MIPSAMOM. 3aInCh PENIEHUs] CUCTEMBI HEPABEHCTB.

DYyHKINA

Housite pyHKkuumn

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. DOpMUpOBaHHE MIPEICTaBICHHH O MeTa-
IPEJMETHOM IOHATUM «KOoOpauHaTb». CrocoObl 3amaHus (QyHKUMHA: aHanuTHYecKuil, rpadu-
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yeckuid, TaOmumuHbld. ['paduk Qynkmuu. [Ipumepsl (yHKOHA, MOMy4aeMbIX B MPOIECCE HC-
CIIEIOBaHMSI PA3JIMYHBIX PEATBHBIX IMPOLIECCOB U pelleHus 3anady. 3HaueHHe (YHKIUH B TOUKE.
CpoiictBa (QyHKUMI: 007acTh ONpENENeHUs, MHOXECTBO 3HAYeHUH, HYJH, MPOMEKYTKH
3HAKOIOCTOSHCTBA, YeTHOCTH/HEUETHOCTb, IIPOMEXKYTKU BO3pacTaHus U yObIBaHUS, HAaUOOJIbLIEE U
HalMeHblIee 3HaueHus. MccnenoBanue QyHKIUM 110 €€ TpaduKy.

[TpencraBnenue 06 acUMOTOTAX.

HenpepsiBHoCTh PyHKIIMH. KycouHO- 3ajaHHbIe (QYyHKIUH.

Jluneiinass pyHKIUs

CaoiicTBa 1 rpaduk JTuHeHHOW GyHKIMU. YTIIoBOH KO3 dumeHT npsimoid. Pacnonoxenue
rpaduka JUHEHHON (QYHKINU B 3aBUCUMOCTH OT €€ YIJIOBOro KO3 QHIMeHTa U CBOOOIHOTO YJCHA.
Haxoxnenne k03ppUUIUEHTOB IMHEHHOM (YHKIUM 1O 3aJaHHBIM YCIOBUSM: IPOXOXKICHUE
IPSIMOM 4Yepe3 JIB€ TOYKU C 3aJaHHBIMH KOOpDAMHATAMH, NPOXOKIEHHUE IPSIMOW 4Yepe3 JaHHYIO
TOYKY U ITApaJUICIIbHON JAHHOU IPSMOM.

KBagpaTnunas pyHkous

CpoiictBa u Trpaduk KBagpatuuHoi ¢yHkumu (mapaboma). Iloctpoenme rpaduka
KBaJIpaTUYHOW (YHKUMH MO ToukaM. HaxokaeHue Hyled KBaapaTUUHOM (YHKLMH, MHOXKECTBA
3HAYEHUH, MPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUMOHAIBHOCTD

CpoiicTBa QYHKIMH y=X . 'unepbomna.

I'paduxu ¢ynkumii. [IpeobpazoBanue rpaduka (yHKINN

y = f(x) nns noctpoenus rpapukoB ¢pyHkuui Buaa y = af +kx + b+c .

I'padvku pynkmmii y =a+k, y=x+bx,y=3 x,y= X.

ITociienoBaTeIbHOCTH U MPOIPECCHH

UucnoBasg mocieqoBaTeNbHOCTh. [IpUMepbl YHMCIIOBBIX MOCIEAOBATENbHOCTENH. becko-
HEUYHble MOCIe0BaTeNbHOCTU. ApudMeTHueckass Hporpeccust U ee cBoiictBa. I'eomerpuyeckast
nporpeccusi. @opmyna oO0miero 4ieHa M CyMMbl N TEpPBBIX WIEHOB apU(pMETHUECKOH U
reOMETPHYECKOM nporpeccuid. Cxonaniasicsi reoMeTpudecKasi IpoOrpeccus.

Pemenne TekcToBbIX 327124

3agaum Ha Bce apuMeTHUYECKHUE AeHCTBUA

Pemenne TekcToOBBIX 3ahay apupMeTHUecKUM crocoboM. Mcmonb3oBanue Tabiun, cxem,
4epTeKEH, APYTUX CPEACTB NPEACTABIEHUS JaHHBIX IIPU PEILIEHUU 3aauu.

3anayu HA IBUKeHHUE, Pa00Ty M MOKYIKH

AHaJIM3 BO3MOKHBIX CHTyallMii B3aWMHOIO PAcCIOJIOKEHHUsI OOBEKTOB NPU UX JIBU)KEHUH,
COOTHOILIEHHSI 0OBEMOB BBINOJIHAEMBIX padOT IIPU COBMECTHOI paboTe.

3agaym HA 4acCTH, 101, IPOLEHTHI

Pemenne 3ajau Ha HaxOXKICHME YacTU YMCJIA U YUCIA IO €ro dacTu. Pemenue 3agad Ha
IPOLEHTHI U 10onu. [IpuMeHeHne nponopuuil Npy peleHu  3a4ad.

Jlornuyeckue 3agauu

Pemenune normueckux 3agad. Pemenne Torndeckux 3a1a4 ¢ IOMOIIBIO TpadoB, TAOIHII.

OcHOBHbIE METO/bl pelleHHs TEeKCTOBbIX 3aa4: apupMETHUUYECKHi, aaredpanyecKui,
nepebop BapuaHTOB. llepBUuHBIE mpeACTaBIEHUS O JPYrMX METOJax pelIeHus 3aaay
(reomeTpuueckre U rpa)uueckue MeTO/Ibl).

CraTucTuKa U Teopus BeposiTHocTell CTaTucTHKA

TabnmuyHoe 1 Tpaduueckoe MpeACTaBICHUE JaHHBIX, CTOIOYAThIE U KPYTOBBIE THArpaMMBl,
rpaduky, MpUMEHEHHe AuarpaMM U rpaduKoB JUIs OMHMCAHUS 3aBUCUMOCTEN pEealbHbIX BEIWYHH,
u3BJIeUCHHE WH(POpPMANUU W3 TaOIUI, auarpamMM u rpadukoB. OmucaTeNbHBIE CTATUCTHYECKHUE



MOKa3aTeNIM YHUCIOBBIX HAOOPOB: cpeHee apupMeTHIecKoe, Merana, HauboJbllee 1 HauMeHbIIee
3HaueHHs. Mephl paccenBaHus: pa3Max, IUCIEPCHs U CTAaHJAPTHOE OTKJIOHEHHE.

CrnydaiiHass U3MEHYMBOCTh. VI3MEHUMBOCTh NpH H3MepeHusx. Pemaromye npasuia.

3aKOHOMEPHOCTH B U3MEHYMBBIX BEINYMHAX.

Cay4aiinbie coObITHS

CnydaifHple ONBITHl (PKCIIEPUMEHTHI), JJIEMEHTAPHBIC ClydalHbIE COOBITHUSA (MCXOJBI).
BepositHocTH »nemeHTapHbIX cOObITUH. COOBITHA B CIy4alHBIX SKCHEpUMEHTax U OJyaronpu-
ATCTBYIOIIME 3JIEMEHTapHble COOBITHSA. BeposTHocTH ciydaiHbIX cOObITHI. OMBITEI C paBHO-
BO3MOXHBIMH JIEMEHTAPHBIMH  COOBITHSIMH. Kitaccmueckue BepOSTHOCTHBIE OIBITHI C  HC-
MOJIb30BaHWEM MOHET, KyOukoB. I[lpencraBneHue coObITHII ¢ TOMOIIBIO Jauarpamm Oiiepa.
[TpoTHBONONIOKHBIE COOBITUS, OOBEOUHEHHWE W TMepecedyeHue coObiTuil. IlpaBuio cnoxeHus
BeposiTHOcTed. Cayvaiinelii BeIOOp. IIpencraBienue skcriepuMeHTa B BHUJE aepeBa. HezaBucumeble
COOBITHS. YMHOXEHHE BEPOSITHOCTEH HE3aBUCHMBIX coObITHH. [lociienoBarenbHble HE3aBUCHUMBIC
ucnbITanus. [IpeacraBieHue 0 HE3aBUCUMBIX COOBITUSAX B KU3HHU.

DJIeMeHThl KOMOMHATOPUKH

[TpaBuIO yMHOXKEHUS, TIEpECTaHOBKH, (akTopuan uncia. CodyeTaHHs M YUCIO COYCTAHUM.
®opmyna uyucna coueranuil. TpeyronpHuk [lackams. OmnbITel ¢ OOJBIIMM YHUCJIOM paB-
HOBO3MOYKHBIX 3JIEMEHTapHBIX COOBITHH. BbruncieHne BEposSTHOCTEN B ONbITaAX C INPUMEHEHUEM
KoMOuHaTOpHBIX (popmyin. Wcneiranus beprymum. Ycenex m Heymada. BepostHocTH coObITHII B
cepuM ucnblTaHui bepHysum.

Ciyyaiinble BeJIHYUHbI

3HAKOMCTBO CO CJIy4allHBIMM BEJIMYMHAMU Ha MPUMEpPax KOHEYHBIX JUCKPETHBIX CIy-
yallHbIX BeaWYMH. Pacnpenenenue BeposiTHOCTeH. Martemarndeckoe oxuaanue. CBoOKWCTBa
MaTemMatuyeckoro oxkuganus. Ilonarue o 3akoHe Oonbpmmx uyucen. M3MmepeHue BeposTHOCTEH.
[IpumeneHne 3akoHa OONBIIMX YHCET B COLMOJIOIMM, CTPAXOBaHMM, B 3JPAaBOOXPAaHEHUH,
oOecrnieueHny Oe30MaCHOCTH HACEIeHHsSI B UPE3BbIUAHBIX CUTYaIUIX.

I'eomerpust I'eomeTrpuyeckue purypni

@urypbl B reoOMeTpUH H B OKPY:KaloLeM MUpe

I'eometpuueckas ¢urypa. dopMupoBaHHE MPEACTABICHUI O METanpeAMETHOM MOHATUU
«purypay.

Touka, TUHMS, OTPE30K, MpsMasi, Jyd, JIOMaHasi, IJIOCKOCTb, YroJl, OUCCeKTpuca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOIOYTOJIbHUKH, KPYT.

OceBast cumMMeTpus reomMeTrpuyeckux ¢uryp. LleHTpaibHas CUMMETpHs TeOMETPHUUECKUX
uryp.

MHOroyroJibHUKH

MHOroyrojapHuK, €ro JIEMEHTBl M €ro CBoWcTBa. PacrozHaBaHuME HEKOTOPBIX MHOIO-
YTOJIbHUKOB. BBINyKIIbIE ¥ HEBBITYKJIbIE MHOTOYTOJIbHUKU. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. Breicora, menuana, OuccekTpuca, CpeAHsAs JUHHMA TpeyrosibHuka. Pas-
HOOEJPEHHBIM TpPEyroJbHUK, €ro CBOMCTBA M NpU3HAKKH. PaBHOCTOPOHHUI TpPEyroJbHUK.
IIpsAMOYTONIbHBINA, OCTPOYTOJbHBIM, TYNOYIOJBHBIA TPEYrOJbHUKU. DBHemHHMe yribl Tpe-
yronbHHUKa. HepaBeHCTBO TpeyroibHHKa.

YerbipexyronpHuku. [lapamnenorpamm, pomO, NpsAMOYIrOJbHHUK, KBajapar, Tpamneuus,
paBHOOeapeHHas Tpamnenus. CBOMCTBa W MPU3HAKYU Mapaiienorpamma, pomOa, NpsMOyrojbHUKA,
KBaJpara.

OKpy,KHOCTB, KPYI

OKpy’KHOCTb, KpYyI, UX DJIEMEHTBbl U CBOICTBA; IIEHTpPaJbHbIC M BIUCaHHbIE yribl. Ka-

carciibHasgd M CEKyllasAd K OKPYXKXHOCTH, HUX CBoOMcTBa. BrimcaHnbkle M omycaHHBIC OKPYXHOCTH JIsA
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TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB, IPABUIIBHBIX MHOTOYT'OJIBHUKOB.

I'eomeTrpuueckue Gurypsl B npocTpaHcTee (00beMHbIE TeJa)

MHoOrorpaHHuK U €ro 3jeMeHThl. Ha3BaHUS MHOrOTpaHHUKOB C Pa3HbIM IOJIOKEHUEM M
KOJIMYeCTBOM rpaHeil. [lepBuuHble peacTaBieHus 0 TUpaMu/e, Mapaelnenumnese, npusme, cepe,
mape, UMIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OtHomienusi PaBeHcTBO (huryp

CBoiicTBa paBHBIX TPEYTroJbHUKOB. [IpU3HaKu paBeHCTBA TPEYTOJIbHUKOB.

I[HapanneabHOCTH NPAMBIX

[Ipu3Haku U CBOICTBA NapaJJIeNbHBIX IPSIMBIX. AKCHOMa NapaieabHOCTH EBKimnaa.

Teopema Parneca.

IlepnieHauKyIsIpHbIE NPSIMbIE

ITpsamoii yron. Ilepnenmukynsap k npsmol. Haknonnas, npoexkuus. CepequHHBIN Iiep-
MEHIUKYJISP K 0oTpe3Ky. CBOMCTBA U MPU3HAKHU NEPICHAUKYISIPHOCTH.

ITonodue

[TponopunonanbHble OTpe3ku, noxodue ¢uryp. Ilomobubie TpeyronbHukH. [Ipu3Haku
no00us.

B3aumMHoe pacnosioskeHue IpsIMON U OKPYKHOCTH, IBYX OKPYKHOCTEH.

HN3mepenusi u Bbruuciaennss Benuunbl

[Toustne Bennunnbl. JynHa. M3mepenue mimHbl. EnuHUNG M3MepeHus JIMHbL. BennunHa
yria. I'pagycHas mepa yria.

[TonsiTne o TuTOIAAM TIOCKON (UTYpHI U ee cBoicTBax. M3mepenue miomaneid. EquHuIb!
WU3MEPEHHUS TUIOLIAH.

[IpencraBnenne o6 oObeme u ero cBoicTBax. M3mepenne oObema. EnuHHIBI M3MEpeHUs
00BEMOB.

HN3mepenusi M BBIYUCICHUS

NHCcTpyMEeHTBI 11 M3MEPEHUN W TOCTPOCHUN; W3MEPEHUE W BBIYHCICHHUE YTJIOB, UIHH
(pacctosHuit), miom@aae. TpuroHomeTpudyeckue QYHKIMH OCTPOTO yriia B MPSIMOYTOJIbHOM
TpeyrojbHuKe TpuUroHoMerpuueckue QYHKIMM TYNOTO yria. BpluncieHwe 3JIeMEHTOB Tpe-
YrOJBHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOUIEHUH. @dopmynbl miiomaau
TpeyrojbHHKa, M[MapajjieiorpaMMa M €ro 4YacTHBIX BHUAOB, (OPMYJbl JUIMHBI OKPY>KHOCTH U
wiomaau kpyra. CpaBHeHue W BolumcieHue miomazaeir. Teopema [Iudaropa. Teopema cuHycoB.
Teopema KOCHHYCOB.

Paccrosnus

Paccrosinue mexnay Toukamu. PaccrossHue OT TOukM A0 mpsiMoi. PaccrosiHue Mexay
burypamu.

I'eomeTpnyeckue nocrpoeHus

['eomeTpuueckie MOCTPOCHHUS MJIsi WJUIIOCTPALMM CBOIMCTB TE€OMETPUUYECKUX (UTyp.
NHcTpyMeHTBl [ TOCTPOCHUN: WUPKYJb, JIMHEWKa, yronbHUK. [Ipocteitine mnoctpoeHus
IUPKYJIEM W JIMHEHKOW: IMOCTpOeHHE OMCCEKTPHUCH yIia, MEepHeHIUKYJspa K TNPsSMOH, YIia,
PaBHOTO JaHHOMY,

[TocTpoeHre TpeyroJpHUKOB MO TPEM CTOPOHAM, JBYM CTOPOHAM M YTy MEXAY HUMH,
CTOpPOHE U JIBYM IIPUJICKAIIKUM K HEH yIyiaMm.

Jlenenue oTpe3ka B JAHHOM OTHOIIICHUHU.

I'eomeTrpnueckne npeodpazoBanus [IpeodpazoBanus

[Tonstue mnpeoOpazoBanus. llpencraBieHne o MeTanpeaMETHOM TIOHSATUH «IIpeodpa-
3oBaHuey. [lonobue.

JABuxeHust
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OceBass U LIEHTpaJibHAsi CHUMMETpPHS, MOBOPOT M NapasuieiabHbId mnepenoc. KomOunanuum
JBHKEHUH Ha IUIOCKOCTH U UX CBOMCTBA.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH BekTOpbI

[TonsiTue BekTOpa, NEHUCTBUS HaJl BEKTOpPAaMH, HCIIOJIb30BAHHE BEKTOPOB B (U3HKE,
pa3noKeHHe BEKTOPa Ha COCTABIISIOIINE, CKAIIPHOE IPOU3BEACHHE.

Koopannatsi

OcHOBHbBIE TOHATHS, KOOPAMHATHI BEKTOpPA, PAcCTOSHUE Mexay ToukaMmu. KoopauHaTsl
CepenHbI OTpe3Ka. Y paBHEHUS QUTYD.

IIpMeHeHre BEKTOPOB U KOOPAMHAT JJIs PEILIEHUS] IPOCTEUIINX T€OMETPUUECKHUX 3a/ad.

HcTopuss MaTeMaTHKHU

BO3HUKHOBEHHE MaTeMAaTHKM KaK HAayKW, J3Tambl €€ pa3BUTHs. (OCHOBHBIE pa3leibl
MaTeMaTUKH. Brlgaroniyecss MaTeMaTUKU U UX BKJIAJ] B pa3BUTHE HAYKH.

BeckOHEUHOCTh MHOXKECTBA MPOCTHIX uyMcesn. Uucna u JUIMHBL OTPE3KOB. ParmoHanbHbIE
yucia. [lorpe6HocTh B uppanoHansHbix yucnax. lkona [Tudaropa

3apoxaeHue anreOpel B Henpax apudmeruku. An-Xopesmu. Poxaenune OyKBEeHHOU
cumBosukd. I1. @epma, @. Buer, P. Jlexkapt. McTopust Bompoca 0 HaXOXICHUU (POPMYINT KOpHEH
areOpanvecknx ypaBHCHHMU creneHer, Oosmbmmx yetbipex. H. Taprames, k. Kapmano, H.X.
AbGensb, D. INanya.

[TosiBiieHne MeTo/na KOOPJAMHAT, IMO3BOJISIONIET0 NEPEBOAUTh T'€OMETPUUECKHE OOBEKTHI Ha
s3Ik anreOpel. [losiBienue rpadukoB gynkuuii. P. Jlekapr, I1. @epma. [Ipumeps! pas- JTUYHBIX
CUCTEM KOOpJUHAT.

3anmava Jleonapno [luzanckoro (dubonauum) o kponwkax, uncia PuboHauywn. 3amada o
maxMaTHoOU JTocke. CXOAMMOCTh T€OMETPUUYECKON TPOTPECCUH.

Hcrokn Teopun BEpOATHOCTER: CTPAaXxoBOE J1ei10, azapTHeie urpsl. I1. depma, b.Ilackans, .
bepnynnu, A.H.Konmoropos.

Ot 3emuenenusi k reomerpun. lludarop m ero mkona. Pamec, Apxumen. [lmaron u
Apucrotens. [locTpoeHne npaBUIIBHBIX MHOTOYTOJIBHUKOB. Tpu cexuus yrina. Kagpatypa kpyra.
Ynsoenune kyOa. Hcropus umcnma p. 3omotoe ceuenue. «Hauwamay EBxmmma. JI  Diinep,
H.W1.Jlo6aueBckuii. icTopus msToro mocrynara.

I'eomerpus 1 uckycctBo. ['eoMerpuueckrue 3akOHOMEPHOCTH OKPYIKAOIIET0 MUPA.

ActpoHomust u reomerpus. Uto W Kak y3Hanu AHakcarop, DpatoceH U Apucrapx o
pasmepax Jlynsl, 3emau u Connuma. PaccrostHuss ot 3emnu g0 Jlywel u Connua. M3mepenue
paccrosiHus oT 3emiu 10 Mapca.

Ponp poccuiickux yueHbIx B pa3Butuu Mmarematuku: JI. Diinep. H.M. Jlo6aueBckwuii,
[T.J1.Ye6nmmes, C. KoBanesckas, A.H. KonMoropos.

Maremaruka B pasButuu Poccuu: Iletp I, mikona mareMaTMdeckuX M HaBUTALKUX HayK,
pazButue poccuiickoro ¢uota, A.H. KpsutoB. Kocmuueckas mporpamma u M.B. Kengpim.

Coaeprxanue Kypca MaTeMaTHKH B 7-9 kiaccax (yriry0J1eHHbIH YPOBeHb) Auredpa

Yuciaa

PanuoHajibHbBIE YHCJIA

CpaBHEHHME pallMOHAJIBHBIX uucen. J(eHcTBUSA ¢ paluOHANbHBIMU 4YuciaamMu. KoHeuHble U
OeckoHeuHbIe aecsATHUHBIE ApoOu. [IperncraBieHure panMOHAIBLHOIO YMCIA B BUAC JECATUYHOM
JpoOwu.

HppannoHajibHbIe YHUCIA

[TonsiTne mppanmonanbHOro uyncia. Pacno3HaBaHne MppalMOHAIBHBIX 4Hcell. JlefcTBus ¢
UppaluoHaIbHbIMU yuciaMu. CBoMcTBa JEHCTBUI C UppanyoHaIbHBIMU uuciaMu. CpaBHEHHE

UPPALMOHAIBHBIX Yncell. MHOKECTBO NEHCTBUTEIBHBIX YUCEIL.
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IIpencraBieHus O paCHIMPEHUSAX YUCIOBBIX MHOKECTB.

ToxnecTBeHHbIe NpeodpasoBaHus UnciioBbie H OyKBEHHbIE BbIPAKECHUS

Beipaskenue ¢ nepeMeHHON. 3HadeHue BbIpaxkeHMs. [loacTaHOBKa BBIpaXEHHM BMECTO
IIEPEMEHHBIX.

3akoHbl apupmeTnueckux AeWcTBuil. IIpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUH, CO-
JIepKalMX CTEIIEHU ¢ HATYPAJIbHBIM U LEJIbIM IIOKA3aTEIIEM.

MHuoro4/jieHsl

OpHowieH, crTeneHb OAHOWIEHA. JIeHcTBUSA ¢ oOOHOWIEHaMH. MHOIOWIEH, CTENeHb
MHOrO4YJ€Ha. 3HA4Y€HUs MHOroudjaeHa. JIeHCTBUS C MHOIOWIEHAMHU: CJIOXEHHE, BBIYMTAHUE,
yMHOXeHue, paeneHue. [IpeoOpazoBaHue 1L€J0ro BbIpaXeHHs B MHorowieH. Popmynsl co-
KpAIlleHHOTO YMHOXEHMS: Pa3HOCTb KBAJpaTOB, KBAaJApaT CyMMbl M pa3HoOCTH. DopMmysibl mpe-
00pa3oBaHUsl CyMMBI U Pa3HOCTH KyOOB, KyO CyMMbI U pa3HOCTH. Pa3iiojkeHne MHOrOYJICHOB Ha
MHOXHTEJIH: BHIHECEHHE OOIIEro MHOXKHUTEINS 32 CKOOKH, IPYNIIMPOBKA, MCIOIb30BaHUE (POPMYI
COKPAIIEHHOTO YMHOXEHHUs. MHOTOWIEHBl ¢ OQHON NepeMeHHO. CTaHIapTHBIN B MHOTOUJIEHA C
OJIHOM IIEPEMEHHOM.

KBanpatubiii TpexwieH. KopHM KBajgpaTHOro TpexuieHa. Pa3iokeHue Ha MHOMKUTENIN
KBajgpaTHoro TpexuieHa. Teopema Buera. Teopema, oOparnHas teopeme Buera. Boinenenue
IIOJIHOTO KBajpaTa. Pa3noxeHne Ha MHOKUTENN CIIOCOOOM BbIEIIEHUS MOJIHOIO KBajpaTa.

IlonsiTHe TOXKACCTBA

ToxnecTBeHHOE MpeoOpa3oBanue. [IpencTaBieHe o TOX/eCTBE Ha MHOYKECTBE.

HpoOHo-paninoHanbHbIE BBIPAXKEHUS

Anrebpanueckast apooOb. [IpeoOpa3oBaHus BBIpAKEHUH, COACPIKANUX CTEIICHH C IEIBIM
nokaszareneM. JlomycTumble 3HaueHHs HEPEMEHHBIX B JPOOHO-PALMOHAIBHBIX BBIPAKEHMSIX.
Cokpamienue anreOpamdeckux ApooOeit. IlpuBenenme anreOpamdeckux ApoOel K  oOmemy
3HaMeHaremo. JlelcTBus ¢ anreOpandeckuMy ApoOsMU: CI0KEHHUE, YMHOKEHHUE, JICTIEHUE.

[IpeoOpa3oBanne BbIpaXeHHH, COEPIKALINX 3HAK MOYJIS.

HNppanuoHanbHble BhIPaKEHUS

ApudmMernuecknii KBaJpaTHBIH KOpeHb. JlomyCTHMBbIE 3HAa4YeHWS TIEPEMEHHBIX B BHI-
paKeHMsIX, conepKaliux apudmernueckue KBajapaTHble KOpHHU. IIpeoOpa3oBaHue BbIpaKEHUH,
COJEpIKaIIMX KBAIPATHBIE KOPHHU.

Kopuu n-bIx creneHei. JlonmycTumele 3HaUEHUS NIEPEMEHHBIX B BBIPAKEHUSAX, COJEPIKALINX
KOpHHU n-bIX cTeneHel. [IpeobpazoBaHne BbIpakeHHM, COEPKALIMX KOPHHU N-bIX CTETIEHEH.

CreneHp ¢ palMOHAIBHBIM TOKa3zareneM. [IpeoOpa3oBaHue BBIpaXEHUH, COJEpIKAIIUX
CTEIEHb C PALIMOHAIBHBIM I10Ka3aTEIIEM.

YpaBHenus PaBencrsa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO C IEpEMEHHOM.

YpaBHeHust

ITonsiTue ypaBHEHMs U KOpHs ypaBHeHus. [IpencraBieHne o paBHOCWIBHOCTH YpaBHEHUN U
YPaBHEHHUAX-CIIEACTBUSIX.

[IpencraBieHne O pPaBHOCHIBHOCTM Ha MHOXECTBE. PaBHOCHIIbHBIE NpeoOpa3oBaHUS
YPaBHEHUH.

MeTtoas! peuieHust ypaBHEeHU

MeToapl paBHOCWIIBHBIX IMPEeOOpa3OBaHUN, METOJ 3aMEHbl IEPEMEHHOM, rpaduueckuit
Mmetoa. Mcnonp3oBaHuWe CBOMCTB (PYHKIMI TpPU PEUICHWH ypaBHEHHM, WCIOIB30BAHUE TEOPEMBI
Buera nns ypaBHEHM CTENIEHU BBILIE 2.

JInneiiHoe ypaBHeHHe M er0 KOPHH
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Pemienne nuHelHbIX ypaBHeHUH. KoyimuecTBO KOpHEW JIMHEHHOTO ypaBHeHUs. JIMHeitHoe
ypaBHEHHUE C TapaMeTPOM.

KBanpaTHoe ypaBHeHuUEe H er0 KOPHH

JIMCKpUMHUHAHT KBaJpaTHOTO YypaBHeHUA. DopMyna KOpHEW KBaApaTHOTO YpaBHEHUSI.
KonnuecTBO NEHCTBUTENBHBIX KOpPHEHW KBaJpaTHOTO YypaBHEeHHs. PeleHHe KBaJpaTHBIX ypaB-
HEHUil: TrpaduyecKuil METOH peIIeHUs, HCIOJIb30BaHHE (GOPMYIBl A HAXOXKACHUS KOpPHEH,
pa3ioXeHne Ha MHOXKHUTENH, MOA00p KOpHEH ¢ Hcmonbp30oBaHeM TeopeMbl Buera. bukBanpaTtHbie
ypaBHEHHA. YpaBHEHHs, CBOJMMBIE K JIMHEWHBIM M KBaJapaTHbIM. KBaapaTHoe ypaBHEHHE C
napameTpoM. PemieHue mnpocTeMInMxX KBaJpaTHBIX YpaBHEHHUW C mapamerpamu. Perienue
HEKOTOPBIX TUIIOB ypaBHEHUH 3 U 4 CTENEHH.

J{poOHO-panMOHAIbHbIEC YPABHEHUS

Pemenne npoOHO-pallnOHATBHBIX YPAaBHEHUH.

IIpocreiiline uppanuoOHAJIbHbIEC YPABHEHUSI BU/IA:

JF@ = aVf (Vg ()

v e W UX pelieHue. PemeHune uppanyMoHaIbHBIX YpaBHEHUN
BHJA

Cucrembl ypaBHeHH

YpaBHeHUE ¢ AByMs IIEpeMEHHBIMHU. PerieHue ypaBHEHHMH B LENbIX yuciax. JIMHenHoe
ypaBHEHHE C ABYMs NepeMeHHbIMU. ['paduueckas nHTepnpeTanys JMHEHHOTO ypaBHEHUS C ABYMS
[IEPEMEHHBIMHU.

[IpencraBnenue o rpaguueckoidl HMHTEPIpPETALMM MPOU3BOJIBHOTO YPaBHEHUS C JBYMs
[IEPEMEHHBIMU: JIMHUY HA IUIOCKOCTH.

Ilonsatue cucrembl ypaBHeHu#. Pemenue cucreM ypasHeHuid. IIpencraBinenue o
PaBHOCUJIIBHOCTH CUCTEM YPaBHECHHM.

Mertoabl pelieHuss CUCTEM JHMHEHHBIX YpPaBHEHUH € JByMsl NMEPEMEHHBIMH TparuecKuii
METOJl, METOJl CJIOKEHHS, METOJ[ IOJCTaHOBKHA. KOJIMYECTBO pELICHH CHUCTEMBI JIMHEHWHBIX
ypaBHeHUH. CrucTema JIMHENHBIX YPaBHEHUH € TapaMETPOM.

Cucrembl HEMMHEHHBIX ypaBHEHUH. MeTOJbpl pelIeHHs] CUCTEM HEJIMHEHWHBIX YpaBHEHUU.
Meton nenenusi, METO1 3aMEHbI IepeMEHHBIX. OJTHOPOIHBIE CUCTEMBI.

HepaBencrBa

UucnoBbie HepaBeHcTBAa. CBOMCTBAa 4YHCIOBBIX HEpaBEeHCTB. lIpoBepka crpaBemsiMBOCTH
HEPaBEHCTB IIPYU 33/IaHHBIX 3HAYEHUSIX [EPEMECHHBIX.

HepaBenctBo ¢ mnepemeHHoil. CTporue M HECTporue HepaBeHCTBa. JloKa3aTenbCTBO
HepaBeHCTB. HepaBeHCTBa 0 CpeHUX I ABYX YHCEIL.

[TonsTne 0 peureHnn HepaBeHCTBA. MHOXKECTBO pelieHuM HepaBeHCTBa. lIpencraBienne o
PaBHOCHIIBHOCTH HEPABEHCTB.

JInHeliHOe HEpaBEHCTBO M MHOXKECTBA €r0 pPEIICHHW. PelleHune JIMHEWHBIX HEPAaBEHCTB.
JIuHeliHOE HEPABEHCTBO C MapaMETPOM.

KBanpaTHoe HepaBEeHCTBO M €ro pemeHus. PemeHne KBaJpaTHBIX HEPABEHCTB: HC-
MI0JIb30BaHNE CBOMCTB U rpaduka KBaJpaTUUHOW (PYHKIMH, METOJ MHTEPBAJIOB. 3alKCh pPEILCHHS
KBaJIpaTHOI'O HEPABEHCTBA.

KBaznpaTHO€ HEPABEHCTBO C IapaMETPOM U €r0 PELIEHUE.

IIpocreniine uppauuoHaIbHbIE HepaBCHCTBa BHJA: a "Jf(x) @)
VI E Je(x)Vf () > a
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OO6001EHHBII METOJ] MUHTEPBAJIOB AJIS PEIIEHUs] HEPABEHCTB.

CucreMbl HEpaBEHCTB

CucrteMbl HEpaBEHCTB C OJHOW IepeMeHHOH. PemieHne cucTeM HEpPaBEHCTB € OJHOU
NIEPEMEHHOM: JTMHEHHBIX, KBaJPaTHBIX, IPOOHO-PAllMOHATIBHBIX, UPPALMOHANbHBIX. M300paxkeHue
peLleHNs CUCTEMBI HEPABEHCTB HA YHCIIOBOM MPSMOil. 3aMuCh pelIeHus] CUCTEMbl HEPABEHCTB.

HepaBeHnctBo ¢ aByms nepemeHHbIMM. IlpencraBieHue o pelleHUM JIMHEHHOTro Hepa-
BEHCTBAa C JIByMs NepeMeHHbIMH. ['paduyeckas umHTepnpeTanus HepaBEeHCTBa C JByMs Ilepe-
MeHHbIMU. ['paduueckuii MeTo/| peleHus: CHCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMH.

DyHKUUH

IlonsTHE 3aBHCHUMOCTH

IIpssMoyronbHas cucrema koopauHar. opMuUpoOBaHKE MPEICTABICHUN O METAIPEAMETHOM
HOHATHH «KOOPIUHATHD». ['pauk 3aBUCUMOCTH.

DyHKUMSA

CrnocoObl  3amanust (GYHKUMA: aHATUTUYECKUH, rpaduyeckuid, Tabnuunbii. ['paduk
¢yskuuu. [Ipumepsl QyHKIMHA, TOTyYaeMbIX B MPOIECCE MCCICIOBAHUS PA3JIMYHBIX MPOIECCOB H
pemieHus 3anad. 3HayeHue (QyHKIMM B Touke. CBoiicTBa (yHKIMIL: o0nacTe omnpeaeneHus,
MHOXECTBO 3HAUYEHUH, HyJIH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA, YETHOCTH/HEUETHOCTD, BO3pACTaHHUE
U yObIBaHME, TPOMEXYTKH MOHOTOHHOCTH, HauOoJbllee M HaWMEHbIIEE 3HAYCHHUE,
epuoInYHOCTh. MccienoBanue GyHKIMM 10 ee rpaduky.

JIuneiinasi pyHKuus

CaoiicTBa, rpaduk. YTimoBoil kodddumnmeHT npsimoit. Pacnonoxkenne rpaduka JuHEH- HOM
(GYHKIMU B 3aBUCHMOCTH OT €€ KO3 PHUIIMEHTOB.

KBagparuunas pyHkuust

CoiictBa. [lapabona. [Toctpoenue rpadpuka kBaapatuuHoit pynkuuu. [lonoxenue rpaduxa
KBAaJPaTUYHOW (YHKUMH B 3aBUCHUMOCTH OT ee Kod3(p¢uuueHToB. lcrnonb3oBaHHE CBOMCTB
KBaJ[paTUIHOW (DYHKIMH JJIS1 pEIICHUS 3a/1a4.

OopaTHasi NPONOPUHMOHAJIBLHOCTH
¥ Eﬁ}’ =
CaoiicTa pyHKIMH * . Tunep6ona. ITpeacrapienue 06 aCUMITOTAX.
CrenenHasi pyHKIMA C OKa3aTeyeMm 3
CoiictBa. KyOuueckas mapaboa.

0 x~

DyHKUNH

Ux cBoiicTBa u rpaguku. CteneHHast pyHKIMS ¢ IOKa3aTeJIeM CTeneHH Ooublie 3.

[TpeoOpa3zoBanue rpadgukoB (GYHKIUN: MapaIebHBIN IEPEHOC, CAMMETPHS, PacTs- KeHue/
c)KaTue, OTpaskeHue.

[TpencraBnenne o B3auMHO 0OpaTHBIX (PYHKIUSX.

HenpepriBHOCTS GYHKIIMH U TOUKH pa3pbiBa GpyHKuuH. KycouHo- 3aaHHbIe QYHKITUH.

ITocaienoBaTeIbHOCTH U MPOTPecCHH

UucnoBass  nocnenoBaTenbHOCTh.  [IpuMeprl.  beckoHeuHble  MOCIEAOBATENIBHOCTH.
Apudmernueckas Tporpeccusi u ee CBOHCTBa. [eomerpuueckas mporpeccusi. CyMMHpOBaHHE
MEPBBIX WIECHOB apu(pMeTndeckoil M reomeTpudeckoil mporpeccuif. Cxopsimascs reoMeTpuieckas
nporpeccusi. CymMMa  CXOIAIIECHCS TE€OMETPUYECKON mporpeccuu. ['apMoHWYECKUd  psn.
PacxoaumocTe rapMOHMUYECKOTO pAJa.
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Meton MareMaTH4eCKOW HMHIYKIUHU, €ro IpUMEHEHWe [Uisi BbIBoja (opMmyl, goKa3a-
TEJIbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JeIMMOCTb.

Penrenne TeKCTOBLIX 3a7a4

3anauyu Ha Bce apudMeTnIecKne 1elCTBUSA

Pemenne TekcTOBBIX 3afau apudpMeTHueckuMm crocobom. Mcmonp3oBaHue TabIUI, CXEM,
YyepTexke, APyrux CPpeACTB NPEICTABICHUS IaHHbBIX IIPU PEILICHUH 3aauH.

Pemenne 3anqa4 Ha JBH:KeHHe, padoTy, NOKYNKH

AHann3 BO3MOXXHBIX CHTyallMii B3aHMMHOTO PACIOJIOXKEHHs] OOBEKTOB MPU HUX IBUKCHUU,
COOTHOILICHHSI 0OBEMOB BBIMOJIHAEMBIX pabOT P COBMECTHOI paboTe.

Pemenue 3a1a4 Ha HAXOK/AeHHE YACTH YHUCJIA M YHCJIA 110 €ro YacTu

Pemenne 3a1a4 Ha NPOLEHTHI, 10JIM, IPUMEHEHHUE NPONOPLMIA TP PEIICHUN 3a1a4.

Jlornyeckue 3agaun

Pemenue normueckux 3agad. Pemenne nornyeckux 3a1a4 ¢ HOMOIIBIO TpadoB, TAOIHII.

OcHoOBHBIC MeTObI PeLICHHUS 32124

Apudmernueckuii, anreOpanyeckuii, nmepedop BapuaHTOB. l[lepBHYHBIE pEACTaBICHUS O
JIPYTUX METOAX pelIeHus 3a/1a4 (TeOMETpHUYECKUE U TpapruecKue METOIbI).

CraTucTHKa U Teopus BeposiTHOcTell CTaTHCcTHKA

TabnuyHoe u TpaduuecKoe MpeACTaBICHUE JaHHBIX, CTOJIOYAThIE U KPYTOBBIE TMArpaMMBl,
U3BJIEYCHUE HYXHOM HHpopManuu. Jnarpammel paccenBaHus. OnucareiabHble CTaTUCTUYECKUE
MOKa3aTeNnu: CpeAaHee apuQMeThdyeckoe, MenuaHa, HaWOOJIbIIee W HAUMEHbIIEe 3HAYCHUS
grcnoBoro Habopa. Otkionenue. CiyyaiiHbie BBIOpOChl. Mephl paccenBaHus: pa3Max, JUCIepcust U
CTaHJapTHOE OTKJIOHeHue. CBoiicTBa cpefHero apudmernueckoro u aucnepcuu. CiyuaiiHas
W3MEHYMBOCTh. M3MeHuMBOCTh mNpu u3MepeHusx. Pemraromue mnpaBwia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEIMYUHAX.

CuyuyaiiHble ONBITHI U CJIyYalHbIE COOBITHUS

CrnyuyaiiHble ONBITHI (IKCIIEPUMEHTHI), 3JEMEHTapHble Cly4yailHble COOBITHS (MCXO[BI).
BepositHocTH 3neMeHTapHbIX cOObITHI. COOBITHS B CIIy4alHBIX SKCIEPUMEHTaX W OJarompu-
STCTBYIOIIME d3JIEMEHTapHbIC COOBITHA. BeposTHOCTH cCiydailHBIX cOOBITHH. OMBITBI C pPaBHO-
BO3MOXXHBIMH 3JIEMEHTApHBIMU COOBITUAMU. Kiaccuyeckue BEpOSTHOCTHBIE OMBITBI C  HC-
MOJIb30BaHWEM MOHET, KyOukoB. I[lpencrtaBienue coObITHII € TOMOIIBIO Juarpamm Oiepa.
[TpoTuBONONOXKHBIE COOBITUS, OObEOUHEHHME WU mepecedyeHue coObiTuil. IlpaBuio cnoxenus
BeposTHocTel. Ciydaiineiii BeiOOp. HesaBucumbie coOwiTus. I[locnemoBarenbHble HE3aBHCHUMBIE
ucnelTanus. llpencraBieHne SKCIepUMEHTa B BHJAE JEpPEBA, YMHOKEHUE BEPOSTHOCTEH.
WcnbiTanus 10 nepBoro ycnexa. Y cjaoBHasi BEposTHOCTb. DopmyJia IOJHON BEPOSITHOCTH.

DJIeMeHThl KOMOMHATOPUKY U HcnbITaHus bepuysin

[IpaBuno yMHOXeHHMs, NepecTaHOBKH, ¢akropuan. CodeTaHMss W YHUCIO COYETAHUH.
Tpeyronsuuk Ilackans u OuHOM HpioroHa. OmnbITEI ¢ OOJBIIMM YHUCIOM PaBHOBO3MOKHBIX
AIIEMEHTApHBIX COOBITHI. BbluMclIeHHEe BEpOSTHOCTEH B OIBITaX C MPUMEHEHHEM HJIEMEHTOB
koMOuHatopuku. Mcneitanus bepHymin. Ycenex u Heynada. BepostHocTu coOblTHHE B cepuu
ucneITaHui bepryn.

I'eomeTpnueckasi BeposITHOCTH

Cry4aiiHbIil BBIOOp TOUKH U3 (PUTYPBI HA TIOCKOCTH, OTPE3Ka U JYTH OKPY>KHOCTH.

CrnydaifHpI{ BEIOOpP YHCIIa U3 YMCIIOBOTO OTpE3Ka.

Cay4aiinble BeJTHYMHBI

JuckperHas ciydaiiHas BeJMYMHA U paclpesesieHue BeposTHOCTeH. PaBHOMepHOe
JUCKpETHOE pacnpezeneHue. ['eomerpuueckoe pacnpeneneHue BeposiTHOCTeH. Pacnpenenenue

bepnynnu. bunomuanbHOe pacmpenenenue. HeszaBucumbie ciydaitHbie BelIMUUHBL. CloKeHUE,
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YMHOKEHHUE CIydalHbIX BEJIMYMH. MaremaTudeckoe OXHJaHue U ero cpoicTtsa. [lucnepcus u
CTaHJAAPTHOE OTKJIOHEHHE CIIy4ailHOW BEJIMYMHBI; CBOKWCTBA AUCNEpCHH. [ucnepcus yucia ycrnexon
B cepuu ucnbelTanuil bepuymu. Ilonstre o 3akoHe Oonbmux yucen. Vi3mMepeHue BeposTHOCTEH U
TOYHOCTh M3MepeHus. lIpumeHeHue 3akoHa OOJBIIMX YHMCEN B COLMOJOIMM, CTPaXOBaHWH, B
3paBOOXPAaHEHNH, 00ecTIedeHnH 0€30MaCHOCTH HACEICHUS B UPE3BbIYAMHBIX CUTYaLIUsX.

I'eomerpusi 'eomerpuueckune Gurypsl

@urypsl B reOMeTPpHH U B OKPY:Kal0IeM MHUpe

I'eomerpuueckast ¢urypa. BHyTpeHHss, BHeWHss obnactu ¢Gurypsl, rpanuua. JluHuu u
o0JIacTH Ha IUIOCKOCTH. Brimykmas u HeBblnykias ¢urypsl. Ilmockas u Hemockas (UIypBI.
Beinenenue cBoiictB 00bekToB. DopMupoBaHHE NPEACTaBICHUI O METalpeIMETHOM HOHATHH
«purypa». Touka, OTpe3oK, mpsiMasi, Jy4, JIOMaHasi, IUIOCKOCTh, yrojl, OMCCEKTpHca YIjia U ee
CBOMCTBA, BUJbI YIJI0B, MHOTOYT'OJIbHUKHU, OKPY>KHOCTb U KPYT.

OceBast cumMMeTpus reoMeTpuuyeckux ¢uryp. LleHTpanbHas CUMMETpPHs TeOMETPHUYECKUX
uryp.

MHoroyrojbHuK#n

MHOrOyrojapHuK, €ro 3JIEMEHTBl W €ro CBOMCTBA. lIpaBuiibHBIE MHOTOYroJIbHUKH. BBI-
IYKJIbIE ¥ HEBBIYKJIbIE MHOTOYTOJIbHUKH. CyMMa YTJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronpauk. CyMma YIJIOB TpeyroibHUKa. PaBHOOEIpEHHBINH TPEYroJbHUK, CBOWCTBA H
npusHaku. PaBHOCTOpOHHMI TpeyrojabHUK. Mennanbl, OUCCEKTPUCHI, BBICOTHI TPEYTrOJIbHUKOB.
3ameuaTellbHbIE TOUKH B TpeyrojbHuKe. HepaBeHCTBO TpeyrosbHUKA.

YetbipexyronpHuku. [lapamnenorpamm, pomO, NpsSMOYTrOJbHHUK, KBaJpar, Tpamneuus.
CBolicTBa M TNpU3HAKMU MapajenorpamMmma, pom0a, NpSAMOYrojibHUKA, KBajapara. Teopema Ba-
PHHBOHA.

OKpYy,KHOCTB, KPYI

WX smeMeHThI U cBoicTBa. XOpAbl U CEKyIlIMe, UX CBoicTBA. KacarenbHble U UX CBOMCTBA.
IlenTpanbHble U BOUCAHHBIE YIJIbl. BrrcaHHble M OMHCAHHBIE OKPY>KHOCTU JUISl TPEYTOJIbHUKOB.
BrincaHHbple M ONHCaHHBIE OKPYKHOCTH JJISl YETHIPEXYTOJBHUKOB. BHEBIHMCAHHBIE OKPYKHOCTH.
PangnkannHast OCh.

®urypsl B IpocTpaHcTBe (00beMHbBIE TeJ1a)

MHororpanHuk u ero 3jeMeHTbl. Ha3BaHusS MHOTOIpaHHUKOB C Pa3HBIM IIOJIOKEHUEM U
KOJIMYECTBOM TpaHel. IlepBuuHble NpeacTaBiIeHUs O NMpaMuAax, Napajulejenurenax, npusMax,
cdepe, mape, LWIHHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OtHomenns PasencrBo ¢uryp

CBoJicTBa M NPU3HAKK PABEHCTBA TPEYTOJIBHUKOB. JlONOJIHUTENbHBIE IPU3HAKN PAaBEHCTBA
TpeyrojabHUKOB. [Ipu3HaKku paBeHCTBa MapajIeIOrPaMMOB.

ITapaieJJbHOCTH NPAMBIX

ITpu3Haku U cBOMCTBA NapajuIEIbHBIX NPSAMBIX. AKCHOMa MapajiesnbHocTH EBKinaa.

IlepBuuHbIE pEACTABIEHUS O HEEBKIUAOBBIX reoMeTpusix. Teopema Paneca.

IlepnenauKyasipHbIe NPsIMbIe

ITpsmoii yron. llepnengukynsp k npsmoi. CepeAVHHBIN MNEPHEHIUKYISP K OTPE3KY.
CBolicTBa ¥ MPU3HAKU MIEPIEHIUKYISIPHOCTH MpsiMbIX. HakiioHHBIE, MPOEKINH, UX CBOWCTBA.

IHoxooue

[IponopuunonaneHeie 0Tpe3kH, mnopodue ¢uryp. Ilonodusie TpeyrompHuku. IlpusHaku
1o 00Ms TpeyroNbHUKOB. OTHOIICHKE TTOIaiel TOA0OHBIX QUTYp.

B3aumHoe pacnoJioskeHue nNpsiMoil U OKPY’KHOCTH, IBYX OKPY’KHOCTEil.

N3mepenus: u BpiunciaeHns Beanuunbl

[Tonsitue Benuuunbl. J{nuHa. M3mepenue ninvubl. EQUHIBI M3MEpEHUs IJTMHBI.
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Bennunna yrna. I'pagycHas Mepa yrima. CuHyc, KOCMHYC M TaHIE€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonsaTHe o momanu MmWIockol GUrypsl u ee coiictBax. Mamepenue miuomaneil. Equnnis
WU3MEPEHMS TUIOILAIN.

[TpencraBnenue 06 oObeMe NpPOCTpaHCTBEHHOM (urypsl W ero cBoiicTBax. M3mepeHnue
o0bema. Enunuibl n3MepeHus o0beMOB.

N3mepenusi 1 BbIYMCICHHSA

WHCTpyMEHTBI A1 M3MEPEHUM M INOCTPOCHMH; M3MEPEHUE M BBIYMCIEHUE YIJIOB, JJIUH
(paccTosiHUI), IUIOIIAAEH, BBIYMCIEHUE DJIEMEHTOB TPEYIOJbHUKOB C HCIOIb30BAaHUEM TpH-
TOHOMETPUYECKUX COOTHOIIEHHH. [Imomanu. dopmynsl momaau TpeyroybHUKA, Iapajuleso-
rpaMMma M €ro 4acTHBIX BUIOB, Tpameuuu, ¢opmyna I'epona, ¢opmyna ruiomaan BBITYKIOTO
YeThIPEXyrojJbHUKa, (OPMYJIBl JUIMHBI OKPYXKHOCTH M IUIOIAAM Kpyra. [lmomans KpyroBoro
CEKTOpa, KpyroBoro cerMmeHra. [1inomaas npaBuiIbHOrO MHOTOYTOJIbHUKA.

Teopema Iludaropa. IludaropoBsl Tpoiiku. TpUTOHOMETPUYECKHE COOTHOILEHHUS B
IPSMOYTOJIBHOM TPEYToJIbHUKE. TpuroHoMerpuyeckue (GyHKIMH TYIIOTO yTia.

Teopema kocuHycoB. TeopeMa CHHYCOB.

Pemenue TtpeyronbHUKOB. Bpruncienue yrioB. BeluncieHue BBICOTBI, MEAMaHbl U
OuccekTpucsl Tpeyroapauka. OprorpeyronsHuk. Teopema IItonemes. Teopema Menenas. Teopema
UYessl.

Paccrosinus

PaccrossHne mexay Toukamu. PaccrossHme OT TOYkM 10 HpsAMOM. PaccrosiHme Mexay
burypamu.

PaBHOBenMKNE U PABHOCOCTABIICHHbIE (PUTYPBI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEJIMYMHBI yIJIa, IUIOHIaId U o0beMa (pUrypsl.

I'eomeTpryeckne MoCTpoeHU

['eomeTpryeckue NoCTpOeHuUs AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUYECKUX GUryp.

WucTpymeHTSI A1 nocTpoeHui. LIupKys, TuHelKa.

[Ipocreiimue MOCTPOCHUS IUPKYJIeM M JUHEHKOW: TOCTPOCHHE OWCCEKTPHUCH YIia,
NEPIEHIUKYJIApa K NPSMOH, YIJla, paBHOTO JAHHOMY.

ITocTpoeHne TPEYroJbHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHAaM M YIUIy MEXAY HUMH,
CTOPOHE U JIBYM IPUJIEKALIUM K HEH yriiam, 110 APYyTUM 3JIEMEHTaM.

JleneHne oTpe3ka B JaHHOM OTHOILICHHH.

OcHOBHBIE METO/BI pEIICHUs 337ad Ha MOCTPOEHUE (METOJ T'€OMETPUYECKMX MECT TOYEK,
METOJ MapajIeIbHOTO MEPEeH0ca, METOL CUMMETPUH, METOJT TIOA00US).

Ortanpl  pemeHUs 3agad  Ha 1nocTtpoeHue. ['eomerpuyeckume mnpeoOpa3oBaHusi
IIpeoGpa3oBanus

[IpencraBneHne O MEXMIPEAMETHOM TOHSATHH «mpeoOpa3oBaHue». lIpeoOpazoBaHus B
MaTeMmaTuke (B apupMeTHKe, anredpe, reoMeTpruuecKrue mpeoopasoBaHus).

JABukeHust

OceBast U UEHTpaJbHasi CUMMETPHUH, MOBOPOT M MapajuleibHbIi nepeHoc. KomOuHanmum
JBUKEHUM Ha IUIOCKOCTHU U UX CBOMCTBA.

ITono0ue kak npeodpaszoBanue

I'omorterus. I'eomerpuueckue mnpeoOpa3oBaHHUsl KaK CpEICTBO JOKa3aTelbCTBA YTBEp-
JKJICHUM U PELICHUS 3a1a4.

BekTopsl 1 KOOpAMHATHI Ha TIIOCKOCTH BeKTOphI

[TonsiTHE BEKTOpA, NEHCTBUS HAJ BEKTOPAaMH, KOJUIMHEAPHBIE BEKTOPHI, BEKTOPHBINA 0a3uc,

pa3ioeHne BeKTopa Mo 0a3uCHBIM BeKTOpaM. ENMHCTBEHHOCTDh pa3fio;KeHUsl BEKTOPOB 10 0a3ucy,
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CKaJISIpHOE MPOU3BEACHHUE U €r0 CBOMCTBA, UCIIOJIB30BaHUE BEKTOPOB B (hU3HKE.

Koopannartsi

OCHOBHBIE TIOHATHUS, KOOPAWUHATBI BEKTOpA, PACCTOSHHE MeEXAy Toukamu. KoopanHatbl
CepenHbl OTpe3Ka. Y paBHEHUS QUTYD.

[IpuMeHeHre BEKTOPOB M KOOPAWHAT JUIsl PEIICHUs reoMeTpuieckux 3amad. AddunHas
cuctema koopauHat. Paguyc-Bexkropsl Touek. LleHTpous cuctemsl Touek. Mictopus MareMaTuku

BO3HUKHOBEHHE MaTeMaTHKU KaK HAayKd, dTamnbl €€ pa3BUTHA. OCHOBHBIE pa3feiibl Ma-
TEMAaTUKH. Beaaroniyuecss MaTeMaTUKH M UX BKJIAJl B pa3BUTHE HAYKH.

beckOHEYHOCTh MHOXECTBA IMPOCTBIX 4Yucel. Yncena W AIuHBL OTPE3KOB. PanyoHanbHbIE
yrcna. [lorpeGHOCTh B nppanmonansHeix unciax. [lkomna [Mudaropa

3apoxaenue anredpsl B Henpax apudmeruxu. An-Xopesmu. Poxxaenune OykBEeHHOM
cumBoiuku. I1. @epma, @. Buer, P. Jlekapt. McTopust Bompoca 0 HaXoXJIeHUU (OpMYJT KOpHEH
anreOpanvecknx ypaBHeHUU creneHer, Oonmpmmx uetwbipex. H. Taprames, k. Kapmano, H.X.
AGenb, D.I'anya.

[TosiBNieHne MeTo/na KOOpJAMHAT, IMO3BOJISIOLIET0 NEPEBOAUTh T'€OMETPUUECKHE OOBEKTHI Ha
sa3bIk anreOpel. IlosBnenue rpaduxoB ¢ynkumit. P. [Jlexapr, I1. @epma. [Ipumeps! pa3znuyHbIX
KOOpJMHAT.

3anava Jleonapno [luzanckoro (dubonauum) o kponukax, uyncia PuboHauywn. 3agada o
maxMaTHou Jocke. CXOAMMOCTh T€OMETPUUYECKON MTPOTPECCHUH.

HcTokn Teopun BEPOSITHOCTEN: CTPAaxoBOe J1e110, azapTHbIe Urpsl. I1. @epma, b. [1ackains, .
bepunymn, A.H. Konmoropos.

Ot 3emuenenusi k reomerpun. [ludarop m ero mkona. Panec, Apxumen. [lmaron u
Apucrorens. [loctpoeHne npaBUIbHBIX MHOTOYTOJIBHUKOB. Tpuccekiusa yria. KBaaparypa kpyra.
VnaBoenue ky0a. Mcropus uucna p. 3oioroe ceuenue. «Hawamay Eskmmpma. JI. Oinep, H.U.
Jlo6aueBckuii. MicTopus msiTOro mocryJiara.

['eomeTpus u ucKkyccTBO. ['eomMeTpuuecke 3aKOHOMEPHOCTH OKPY>KAIOILIEro MUpA.

ActpoHomust u reometrpus. UTo M Kak y3Hamu AHakcarop, OparoceH u Apucrtapx o
pasmepax Jlynel, 3emnu u Connma. Paccrosnus ot 3emsu ao Jlynsl m Connna. M3mepenue
paccTostHus OT 3eMiu A0 Mapca.

Ponw poccuiickux yueHbIX B pa3Butuu maremaruku: JI.Dwnep. H.U. Jlo6auesckuii, I1.J1.
YeoOnimies, C. KoBanesckas, A.H. Konmoropos.

Marematuka B pa3zsutuu Poccum: Iletp I, mkona mMaTeMaTH4eCKUX M HAaBUTalKMX HAYK,
pasBuTHe poccuiickoro ¢iuora, A.H. Kpeiios. Kocmudeckas nmporpamma u M.B. Kenppi.
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