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PaGouast mporpamMma OCHOBHOT'O OOIIIETO 00pa30BaHMs MO KypCcy MaTeMaTHKHU 8 Kilacca COCTaBjIcHa B
coorBeTcTBUM ¢ DefepanbHbBIM KOMIIOHEHTOM TOCYIApPCTBEHHOI'O CTaHAapTa OCHOBHOTO —OOIIEero
oOpa3oBaHMsI O MaTeéMaTHKe Ha OCHOBE MPUMEPHOW MporpaMmbl Mo mpeamery «MaTemaTukay,
yTBepKIAeHHOM  MunucrepctBoM P®d, ¢ yderoM  pekoOMeHJauuMid ~ aBTOPCKUX  IIPOrpamMm
A.I''Mep3isik,B.b.Ilomonckuii u np. mo anredpe ( Maremaruka. 5-11 xin./ A.I'.Mepsnsk,B.b.Ilononckuii n
ap. — M.: Benrana-I'pa,2019) u JI.C.Artanacsna no reomerpun (IIporpammer o0rieo0pa3oBaTenbHBIX
yupexnaenuid. ['eomerpus. 7-9 kmaccel /aBT.-cocT. T.A.bypmucrpoma.- 2 m3a. — M.: «lIpocBemienue»,
2015r.), o0s3aTeIbHBIM MHHUMYMOM COJICPKaHHsI OCHOBHBIX 00pa30BaTENIbHBIX MPOrpaMM, TPEOOBaHUSIMHU
YPOBHIO IOATOTOBKH OOydaronuxcs u paccuntana Ha 170 gacos (5 gacoB B Hememo: 3 yaca aiareOpsl u 2
yaca reOMETpUH).

YMK a1 uzydeHus Kkypca MaTeMaTHKU COCTOMT U3 CIEAYIOIIMX AJIEMEHTOB:

1.AnreGpa.8Ki1.: y4eOHUK A7 y4-Ccsl 0011e00pa30BaTeNbHBIX YUPESKIACHUH/

A.I''Mep3imsx,B.b.Ilononckuii u ap. — M.: Benrana-I'pad,2019

2. Anrebpa.8KII.: TMIAKTHYECKHE MaTEePHUAJIbL: TOCOOUE IS Y4-cs  00IIe00pa3oBaTeIbHBIX
yupexaenuit/ A.I'.Mepansik,B.b.Ilononckuit u qp. — M.: Benrtana-I'pa,2019

3. Anrebpa.8xir.: Mmetogudeckoe mocooue/ A.I.Mep3mnsak,B.b.ITononckwmii u ap. — M.: Benrtana-
I'pad,2019

4. JI.C.Aranacsan, B .®.byty30B u np. ['eomerpust. YueObnuk nms 7-9xnaccos;

5. b.I'.3uB. JlunakTudeckue MaTeprabl.8 Kiacc;,

6. b.I".3uB. 3agaun o reomeTpun 115 7-11 Kaccos;

7. JI.C.AranacsH, B.®.byry30B u n1p. U3yuenue reomerpun B 7-9 kiiaccax.
MeTtoauyeckue peKOMEHIAlNUN K YUSOHHKY.

IINTIAHUPYEMBIE PE3YJIbTATDBI
OCBOEHMUSA YYEBHOI'O KYPCA «<MATEMATHUKA»

Inanupyembie pe3yabTaThl
OO0yuenus aaredpe B 7-9 kiaccax?

AnrefpanyecKune BbIPaKeHHsI

BBIMyCKHUK HAYYHTCS:

* ONEPUPOBATH TOHATHIMH «TOXIECTBO», «TOXICCTBEHHOEC MPEOOpa3OBaHUE», pEIIaTh 3a/auu,
coziepkalie OyKBeHHbIC JaHHbIC; paboTaTh ¢ GOpMyIIaMH;

. OrmepupoBaTh MOHITHEM “KBaJIPATHBINA KOPEHB’, MPUMEHSTDH €T0 B BEIYUCIICHUSX;

* BBINIOJIHATH MPEOOPA30BaHUS BBIPAKEHHMN, COMEPIKAIINX CTEICHH C [EJIBIMU IOKa3aTeIsIMH |
KBaJ[paTHbIC KOPHHU;

* BBIMIOJIHATD TOK/IECTBEHHBIC MMPEOOPAa3OBAHUS PAIMOHAIBHBIX BBIPAKEHHH HA OCHOBE MPABHIT
JCHCTBUIA HaJl MHOTOWICHAMH M AJITeOpanvecKuMu JIpOOsSIMHU;

* BBITIOJIHSATD PA3JI0KEHNUE MHOTOYWJICHOB Ha MHOXHTEJIH.

BoinyckHuk nomyuum 603mMOo*CHOCMb:

* GLINONIHAMb MHO20UIA208blE NPeoOPA306aHUST PAYUOHATILHBIX GbIPANCEHU, NPUMEHSS WUPOKULL
Habop cnocobos u npuémos;

* NPUMEHSIMb MOACOECMBEHHbIE NPe0OPA308aHUSL OJIsL PEUleHUs. 3a0ay U3 PA3IUYHBIX PA30eN08 KYPCd.

YpaBHeHus

BBITyCKHUK HaydHTCS:

* peliaTh OCHOBHBIC BHbI PAIMOHATBHBIX YPaBHEHHH C OJHOW MEPEMEHHON, CHCTEMBI BYX
yYpaBHEHHUH C IBYMsI IEPEMEHHBIMH;

* MOHUMATh ypaBHCHHWE KaK BaKHCHIIYI0 MaTEMaTHUECKYI0 MOJEIb Ul OMHCAHHUS W HM3YyYCHHS
Pa3HOOOPA3HBIX PeabHBIX CHTYAIUH, peliaTh TEKCTOBBIE 3a[aul AIreOpanvIecKuM METOIOM;

! Maremaruka. 5-11 xi./ A.I'.'Mepsmsik, B.B.ITonouckwuii u ap. — M.: Benrana-I'pad,2017, ctp.43



* MPUMEHATh TpapuUecKue MPEICTABICHHUS [UIsl HWCCICIOBAaHUS YpaBHEHHM, WCCICIOBAHHUS U
pEIIeHUs CUCTEM YPaBHEHHH C ABYMS NIEPEMEHHBIMHU.

Buinycknuux nonyuum 603moxicHoCmb.

* 081a0emb CHeYUalbHbIMU NPUEMAMU peuleHUs YPAasHeHull U Ccucmem YPAaGHeHUl, VEepeHHO
NPUMEHAMb annapam YpasHeHuu O/l peueHuss pasHoOOPA3HuIX 3a0ay U3 MAMeMAamuKu, CMeNCHbIX
npeomemos, NPaKmuKu,

* npuMeHaAms epaguyeckue npeocmasieHus Oasf UCCIe008aHUA YPAGHEHUl, CUCmeM YpasHeHUll,
cooeparcawux OykeenHvie Kodghhuyuenmol.

HepaBencrBa

BbInyckHUK Hay4YHUTCS:

* IOHUMATh U TPUMEHSATH TEPMUHOJIOTHIO M CHMBOJIUKY, CBSI3aHHBIC C OTHOIICHHEM HEPAaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* peliaTh JMHEHHBbIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHUCTEMBI; peEllaTh KBaJgpaTHbIC
HEPaBEHCTBA C ONMOPON Ha rpaduuecKue MpeicTaBICHHUS;

* IPUMEHSATH aIMapaT HEPABEHCTB JJIS pEIIeHUs 3a/1a4 U3 Pa3JInYHbBIX Pa3JIeNIoB Kypca.

Buvinyckuux nonyuum 603mMoxicHOCHb .

* PA3HOOOPA3HBIM NPUEMAM  OOKA3AMENbCMEA HEPABEHCME, YBEPEHHO NPUMEHAMb annapam
Hepagencma 0/ peuleHuss pasHoOOPAHbLIX MAMeMamu4eckux 3a0ad U 3a0ay U3 CMeNCHbIX Npeomemos,
NPAKMuKU,

* npuMeHsAms epaghuuecKkue npedcmasieHus 01 UCCIe008aHUS HePABEeHCME, CUCMeM Hepa8eHCma,
cooepoicawux OyKeeHHvie Kodppuyuernmaol.

YucoBble MHOKECTBA

BBITyCKHHUK HAYIHTCS:
e [loHuMaTh TEPMUHAIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C MOHITHEM MHOXKECTBA, BBINOIHSTH
oriepaiy HaJl MHOXKECTBAMU;
e lcnonp30BaTh HavaIbHBIC IPEACTABICHUS O MHOYKECTBE ACHCTBUTEIBHBIX YHCEI.
Buinycknux nonyuum 6o3modrcHocms:
e Pa3BuBath mpecTaBiICHUE O MHOXKECTBAX;
e Pa3BuBaTh MpeCTaBICHHUE O YUCIIE U YUCIOBBIX CHCTEMaX OT HATYPaJbHBIX J0 ACHCTBUTEIHHBIX
YHCell; O POJIU BBIYUCIIEHUHN B IPAKTHKE;
e Pa3BuTh u yriyOuUTh 3HAHHUA O ACCATUYHOM 3aITUCH JACHCTBUTENBHBIX YHced (IEPUOJUUECKUE U
HeNepuoJuuecKue I1podu).

DOyHKIUUHA

BBIMyCKHUK HAy4YHUTCS:

* IOHUMAaTh W HCIIOJNB30BaTh (DYHKIIMOHATBHBIC TOHATHS W S3BIK (TEPMHHBI, CHMBOJIHYECKUE
0003HAYEHNUS);

* CTPOUTH TpauKH dIEMEHTApHBIX (DYHKIIHIA, CCIeI0BaTh CBOMCTBA YUCIIOBBIX (DYHKIMH HAa OCHOBE
W3YYEHHUS TOBEACHUS UX TPAPUKOB;

* MOHUMATh (PYHKITUIO KaK BKHEUIITYI0 MATEMaTHUECKYIO MOJIENb JUIS OTIMCAHUS TIPOLIECCOB U SIBICHUH
OKpY)XaIIIer0 MHUpa, MPUMEHSTh (DYHKIMOHANBHBIM S3BIK JUISI OMHCAHHWS U HUCCIIEJOBAHUS
3aBHUCHUMOCTEHN MKy (PU3NUYECKUMH BETUIUMHAMHU.

e [loHMMATh M MCTIOIB30BATH SA3BIK IMOCIIEAOBATEILHOCTEH (TEPMHUHBI, CHMBOJIHMUYECKHE 0003HAYCHNU);
e [lpumensats Gopmynbl, CBsi3aHHBIE C apUMETHYECKOW W TEOMETPUYECKOW MPOTpPEecCUsiMH, U
anmapart, chOpMHUPOBAHHBIN MPU W3YYEHUU JAPYTUX PA3AETIOB Kypca, K PEIICHUIO 3a7a4, B TOM YHCIE C
KOHTEKCTOM U3 PeabHOI KU3HU.

Buvinycknux nonyuum 603moicHoOCMb.

* IPOBOOUMb  UCCIE008AHUS, CBA3AHHbIE C U3VHUEHUeM C8OUcme (QYHKyul, 6 moMm uyucie ¢
UCNONbL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 UYYEHHBIX QYHKYUL Cmpoums 6o/iee ClodCHble
epaghuxu (KycouHo-3a0auHbvie, ¢ «BbIKOAOMBIMUY MOYKAMU U M. N.);

* UCNONIL308aMb  (YYHKYUOHANbHBIE — NPEOCMAGIeHUss U C80UCM8a  (YHKYuUl  O1a  peuleHus
MamemamuyecKux 3a0a4 U3 paziudHslx pazoenos Kypca.

® pewiams KOMOUHAMOPHBIE 3A0aYU C NpUMEeHeHUuem Gopmyn N-20 YieHa u cymmbvl N NEPEbIX UIeHO8
apugmemuueckou U 2eoMempuyecKol npozpeccuti, NPUMeHss Npu SMOM annapam YpaeHeHul u
Hepagencma,



® NOHUMAMb APUPMEMUUECKVIO U 2eOMemPUYEcKyI0 Npocpeccuu Kaxk @YHKYuu HamypaibHO20
apeymeHma, ceA3vl8amsb apu@MemuyecKyio npoepeccuio ¢ JUHEUHbIM POCOM, 2e0MEemPUUecKyio — C
9KCHOHEHYUATIbHBIM POCHIOM.
DJieMeHThI MPUKJIAJTHONH MAaTEeMATHKH
BeinmyckHUK Hay4uTCs:
® HCIIONB30BaTh B XOJE€ pEIICHHUS 3aJad d3JEMEHTapHbIe TPEACTABICHUS, CBA3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMH BEJIMYWH;
® 1CII0JIb30BaTh IIPOCTEHIINE CIIOCOOB! IPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHBIX;
® HaxXOJUTh OTHOCHUTEJIbHYIO YaCTOTY M BEPOATHOCTh CIy4aliHOTO COOBITHS;
e pemiaTh KOMOWHATOPHBIC 33/]a4H HA HAXO0XKICHUE YHCIa 00bEKTOB MM KOMOWHAITHH.
Buinycknux nonyuum 603modrcHocms:
® NOHAMb, YUMO YUCLOBble OAHHble, KOMOPble UCNONb3VIOMCS OISl XAPAKMEPUCTUKU 00bEKMO8
OKpYdIcaiowjeco Mupa, AGNAIMC NPEUMYWeCmeeHHO NPUOIUINICEHHbIMU, YMO NO 3aNUCU NPUOIUINCEHHBIX
3HAYEeHUU, CO0epAHCAWUXCA 6 UHPOPMAYUOHHBIX UCHOYHUKAX, MOJCHO CYOUMb O NOSPEUIHOCMU
NpUOIUIICEHUSL,
® IOHAMb, YMO NOZPEUIHOCMb Ppe3YIbMama 6blYUCIeHUll OO0IXHCHA OblMmb  cousmepuma ¢
NO2PEUtHOCMbIO UCXOOHBIX OAHHBIX,
®  npuobpecmu NepPeoOHAYANbHBIL ONbIM OP2AHUAYUU COOPA OAHHBIX NPU NPOGEOEHUU ONpOca
00ujecmeenHo2o0 MHeHUs, OCYUeCmeIams Ux anaius, npeocmasisims pe3yabmamsl onpoca 8 guoe maobauybl,
ouazpammol.
®  npuobpecmu onvim NPoOGeOeHUs CAYYAUHLIX IKCHEPUMEHMOS8, 6 MOM HUCle ¢ NOMOUbIO
KOMNbIOMEPHO20 MOOENUPOBAHUS, UHIMEPRPEMAYUU UX PE3VIbMAMO8;
®  HAYYUMbCA HEKOMOPLIM CREYUATIbHBIM NPUEMAM PelueHUss KOMOUHAMOPHBIX 3A0ay.
B pesynvmame uzyuenus Kypca zeomempuu 8 Knacca o0yuarouguecs 0oaxicHol: >
3HATH/MIOHAMATHL
e  CYILIECTBO MOHATHS MAaTEMAaTUYECKOI0 JOKa3aTeIbCTBA; IPUMEPHI 10Ka3aTeIbCTB;
e  CYIIECTBO MOHATHS aIrOPUTMA; TPUMEPHI aJTOPUTMOB;
e KAaK UCHOJb3YIOTCS MaTeMaTudyeckue (OpMylibl, YpaBHEHUS U HEPABEHCTBA; IPHUMEPbI HX
MPUMEHEHHS JUISl PEIICHUST MATEMaTHYECKUX U MPAKTHUECKUX 3a71ad;
e KAaK MaTEeMaTUYECKH ONpeAeTCHHbIe (YHKIMM MOTYT OIMCBHIBaTh pEaJbHBIC 3aBHUCHMOCTH;
MPUBOANUTH IPUMEPHI TAKOTO OMMCAHUS;
e KaK TOTPEOHOCTH TPAKTHKH TPUBEIA MaTEeMAaTHYECKYyI0 HayKy K HEOOXOIMMOCTH pacIIUpeHUs
MIOHATHUS YUCIIA;
e BEPOSTHOCTHBIH  XapakTep MHOTHX 3aKOHOMEPHOCTEH  OKpYXKAloIIero MHUpa;  [PHUMEpPHI
CTaTUCTHYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;
e KakMM 00pa3oM TeOMEeTpHsi BO3HUKJIA W3 TPAKTUYECKUX 3a7ad 3eMIIEeMepHs; PHUMEpPbI
TreOMETPHUECKUX OOBEKTOB U YTBEPXKIECHUI 0 HUX, BXKHBIX JJIs1 IPAKTUKY;
e CMBICT  WJICAIM3ALMH, TO3BOJSIONIEH  pemiate  3aJa4yd  peabHOW  JEHCTBUTENLHOCTH
MaTeMaTHYEeCKUMHU METOJIaMH, TPUMEPHI OIIMOOK, BO3HUKAIOIINX MTPH WACATU3aAINH;
yMeThb
e I0JIb30BAThCA A3BIKOM F'€OMETPHH ISl OTIMCAHMS IPEIMETOB OKPYXKAIOIIEro MHUpa;
e  pacro3HaBaTh F€OMETPHUECKUE (PUTYPHI, pa3InyaTh UX B3aUMHOE PACIIOJIOKECHHE;
e H300paxaTh reoMeTpuYecKue (QUrypbl; BBINOJIHATH YEPTEKU IO YCIOBHUIO 3a/1ad; OCYIIECTBIIATH
npeodpaszoBanus puryp;
e pacro3HaBaThb Ha 4YepTekax, MOJEISIX M B OKpYXaroleil 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHbBIE
Tena, N300paXxaTh UX;
e B IIPOCTEHIIMX CIy4asX CTPOUTH CEUCHHS U Pa3BEPTKH IIPOCTPAHCTBEHHBIX TE;
e TPOBOJUTH OTEpAIMH HAaJ] BEKTOPAMH, BBIYUCISATH JUTMHY W KOOPAMHATBHI BEKTOPA, YTOJ MEXIY
BEKTOpaMH;
e  BBIUMCIIATH 3HAUCHHS TEOMETPUYECKUX BEIHUYUH (JUTHH, YTJIOB, TUIOMA/IeH, 0OBEMOB), B TOM YHUCIIE:
s yrinoB or 0 no 180° ompenenaTe 3HAUEHUS TPUTOHOMETPUYECKUX (DYHKIMHM MO 3aJ1aHHBIM
3HAYCHUSIM YTJIOB; HAXOAUTh 3HAYCHHUSI TPUTOHOMETPUICCKUAX (PYHKITUI 110 3HAYCHHUIO OJTHOM W3 HUX,

2 TIporpammbl 00111e00pa30BaTebHBIX yupekaeHuid. ['eomerpusi. 7-9 iaccel /aBT.-coct. T.A.BypMucrposa.- 2
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HaxOJUThb CTOPOHBI, YIVIbl W ILIOIIAAM TPEYrOJIbHUKOB, JIMHBI JIOMAaHBIX, AYI OKPYXHOCTH,
Ionaie OCHOBHBIX T€OMETPUYECKUX (PUTYp U PUTYp, COCTABICHHBIX U3 HUX;

e pemarh TeOMETPUYECKHE 33Ja4H, ONMUPAsCh HAa U3yYCHHbIE CBOWCTBA (UTYp U OTHOLICHUH MEXIY
HUMHU, TPUMEHSISI IONIOJHUTENIbHbIE TIOCTPOEHUS, alNredpandeckuii 1 TPUrOHOMETPUUYECKUH armnapar,
UJIe CUMMETPUH;

e IPOBOJUTH JOKa3aTeJIbHbIE PACCYKIEHUS IPU PEUICHUHU 33a7a4, UCIOJIb3ys W3BECTHBIE TEOPEMBIL,
oOHapyKUBasi BO3MOKHOCTH JJISl MX MCIIOJIb30BAHMS;

e pelaTh NPOCTEHIINE INIAHUMETPUYECKUE 3a/1a4U B IIPOCTPAHCTBE;

HCIOJIB30BATH TpHOOpPeTeHHble 3HAHUSI W YMEHHMSA B INPAKTHYECKOH JesATeJbHOCTH H

NOBCEIHEBHOM KM3HU JJIS:

e ONMCAaHUSA PEAIBHBIX CUTYyallUl HA 3BIKE T€OMETPUU;

e  pacyeToB, BKIIOYAIOIIMX MPOCTEHIINEe TPUTOHOMETpUYECKUE GOPMYIIbI;

e PCILICHHs F€OMETPUYECKUX 3a7a4 C UCIIOIb30BAHUEM TPUTOHOMETPUU

e pelIeHUs MPAKTUYECKUX 33/1a4, CBS3aHHBIX C HAXOXJICHHUEM I'€OMETPUYECKUX BEJIUYUH (MCIIONb3Ys
IIPY HEOOXOIMMOCTH CITIPABOYHUKU U TEXHUUYECKUE CPE/ICTBA);

e TOCTPOEHUH reOMETPUYECKUMHI UHCTPYMEHTaMU (JIMHEHKa, YrOJbHUK, IUPKYIb, TPAHCIIOPTHUD).

[ToMuMoO yKa3zaHHBIX B JJAHHOM pasfelic 3HaHWH, B TPeOOBAaHUS K YPOBHIO MOJATOTOBKH BKIIOYAIOTCS

TaK)Ke 3HaHUs, HEOOXOAUMBIE JIJIsl OCBOCHUS MEPEUHCICHHBIX HIKE YMEHUH.

Conepskanne Kypca aaredpol 7-9 kiaccos®

v AsreOpanyecKue BhIPaKEHUS

BelpaxkeHue ¢ mnepeMEHHbIMU. 3HAYEHUE BBIPAXKEHUS C IEpEMEHHbIMU. JlomycThMble 3HAYEHUSA
nepeMeHHbIX.  ToxnmectBo.  ToxaecTBeHHbIe — mpeoOpa3oBaHUsl — anreOpanvecKux  BBIPAKCHHU.
Jloka3aTenbCTBO TOXKIECTB.

Crenenp ¢ HaTypaJbHBIM IOKa3aTesleM U ee cBoicTtBa. OpgHowieHbl. OJHOWIEH CTaHIApTHOI'O BUJA.
Crenenb ogHouwieHa. MHorowiensl. MHOrouwneH crangaptHoro Bujaa. Crenenbp MHorowieHa. CioxeHue,
BBIYMTAHUE U YMHOKEHHE MHOIOYIeHOB. DOpMyJIbl COKPAILEHHOIO YMHOXEHHSA: KBaApaT CYMMBI U
KBaJpaT Pa3HOCTH JIBYX BBIpQKEHHH, IPOU3BEICHUE PA3HOCTU U CYMMBI JIBYX BbIpaxkeHui. PaznoxxeHnue
MHOrOYJ€Ha Ha MHOXHUTENU. BblHeceHHne oO0IIero MHOXUTENS 3a CKOOKM. Meron TrpyHnIUpOBKH.
Pasnocte kBazpaTtoB nBYyX BblpakeHHd. Cymma U pa3HOCTh KyOOB JBYX BbIpakeHuil. KBaapaTHbii
TpexwieH. KopeHp kBaapaTHoro TtpexwieHa. CBolicTBa KBaJgpaTHOrO TpexuwieHa. PaznoxxeHue
KBaJPaTHOI'O TPEX4YJIE€HA HA MHOKHUTEIIN.

Panmonansubie BoipakeHus. llenwsie BwipaxeHus. [[poOHble BbIpakeHus. ParnuoHanbHas JIpoOb.
OcHOBHOE CBOICTBO paunoHaiIbHON aApoOu. CrokxeHue, BBIYMTAHUE, YMHOXEHHE U JIeJIeHHUe
panMoHaNBHBIX  JapoOed. Bo3Begenue parnuoHanbHOW Japobu B CcTemeHb. [ 0XIECTBEHHBIC
npeoOpa3oBaHus pallMOHAIBHBIX BeIpaXkeHUH. CTeneHb ¢ LeNIbIM [ToKa3aTeIeM U ee CBOMCTRA.

KBanpatusle kopHu. ApupMeTHdecKHil KBaJpaTHBIH KOpEHb M €ro cBoicTBa. TOXJAeCTBEHHbIE
npeoOpa3oBaHus BeIPAKEHHM, COJepKALINX KBAPATHbIE KOPHHU.

v VpaBHenus

VYpaBHeHnne c¢ opHoi nepemeHHOW. KopeHbp ypaBHeHHs. PaBHocuibHblEe YypaBHeHMs. (CBoiicTBa
YpPaBHEHUH C OJHON NEPEMEHHON. YpaBHEHHE KaK MaTeMaTH4YecKasi MOJEb PEalbHOM CUTYallUH.

JIuneitnoe ypaBHenue. KBanpatHoe ypaBHenue. dopmyna KOpHEW KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. PaitnonansHble ypaBHeHHS. PellieHre paimoHaabHbIX

YPAaBHEHUH, CBOIAILIUXCS K JIMHEWHBIM WIIM K KBaJPAaTHBIM ypaBHEHUsAM. PellleHHe TEKCTOBBIX 3a7ad C
ITOMOIIBIO PALIMOHAIIBHBIX YPABHEHUM.

VYpaBHeHHe ¢ 1ByMsl IepeMeHHbIMU. [ paduk ypaBHEHHS ¢ IByMs epeMEeHHbIMU. JIMHeltHOe ypaBHEeHHE
C IByMsl IEPEMEHHBIMH U €ro rpaduk.

CucteMbl ypaBHEHMH C JBYMs NMepeMEHHBIMU. ['paduueckuil METOJ peIIeHUs] CUCTEMbl YpaBHEHHH C
JBYMs IEPEMEHHBIMU. Pernienue cucreM ypaBHEHUN METOJIOM IMOACTaHOBKHU M clokeHus. Cucrema AByx
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU KaK MOJENIb PEaIbHOM CUTYallUH.

v HepaBencrpa

3 Maremaruka. 5-11 i/ A.I'.Mepssik,B.Bb.ITonouckuii u mp. — M.: Benrana-I'pad,2019, ctp.48



YucnoBble HEPAaBEHCTBA U UX cBOMCTBA. ClI0KEHUE U YMHOKEHHE YHUCIIOBBIX HepaBeHCTB. OLleHUBaHUE
3Ha4YeHUs BbIpakeHUsA. HepaBeHCTBO ¢ OqHON mnepeMeHHOW. PaBHOCWIIBHBIE HEpaBEHCTBA. UMCIOBBIE
IIpOMEXYTKH. JIMHEHbIe U KBaJpaTHbIE HEPAaBEHCTBA C OJHON NepeMeHHOU. CHUCTEMBbl HEPAaBEHCTB C
OJIHOM MEPEMEHHOM.

v UuCIIOBbIE MHOXKECTBA

MHosecTBO 1 ero 3neMeHTbl. CriocoObl 3a1anusi MHOKecTB. PaBHble MHOXecTBa. [lycToe MHOXECTBO.
[TonmHO)ecTBO. Onepanuu Haja MHOXKecTBaMu. MimrocTpanusi COOTHOIIEHUN MEXy MHOXECTBAMH C
MIOMOIIBIO IUarpamm Jiepa. MHoKecTBa HaTypallbHbIX, LEJbIX, pAlMOHAIBHBIX YHcell. PanmonanbsHoe

m
YHCIIO Kak JpoOb BHJA — re m € Z, n € N, u xak OeCKOHEYHOE TIEPUOANYECKasl IECATUIHAS IPOOb.

[IpencraBienre 00 uppanMOHATBLHOM 4YHCIe. MHOXECTBO AEMCTBUTENbHBIX uucen. llpencraBienue
JNCHUCTBUTENFHOTO 4YHCIa B BHUAEC OCECKOHEYHON HEMEpHOAMYECKON necsaTuuHor apoou. CpaBHeHUE
NercTBUTENbHBIX uyncen. CBsa3b Mexay MHokecTBamu N,Z,Q,R.
v’ ®yHKIMU
e Yucnossle pyHKINUU
OyYHKIMOHAIBHBIE 3aBUCUMOCTH MEXAy BenuuuHamu. [lonstre QyHkumn. OyHKIUS — Kak
MaTeMaTHyeckas MOJeNlb pealibHOro mpoiiecca. O6nacTe onpeneneHuss U 00JacTh 3HAUCHUS (PYHKIIMH.
CrnocoObr 3amanust ¢yHkumu. I'padux ¢ynkuuu. Iloctpoenue rpadukoB ¢(yHKIHMA € MOMOIIBIO
npeoOpazoBanuii ¢uryp. Hymu ¢ysHkmum. IIpomMexyTkyn 3HAKOTOCTOSIHCTBA (YHKIMH. [IpomexyTku
BO3pacTaHUsl U YObIBaHUS (PYHKIIHH.
JIuneiinas (GyHKIMS, oOpaTHAs HPOIOPUHOHAIBHOCTh, KBajgpaTHas (QyHKIHsA, QyHKIHS Y=vVX , HX
CBOWCTBA U TpadUKH.
e YucnoBble 0CIIEN0BATEIBHOCTH
[TonaTne uncnoBoi mocienoBareabHOCTH. KoHeuHbIe 1 OECKOHEYHBIE MOCIeA0BaTebHOCTH. CIOCO0BI
3aJlaHusl TIOCIe0BaTeNbHOCTH. ApudmMerndeckas M reomerpudeckas mnporpeccuu. CBOMCTBa 4JIEHOB
apumeTnyecKkoil W TeoMeTpuueckoi mporpeccun. Dopmynbsl 00mEero wieHa apuMETHICCKON U
reoMeTpuueckoil mporpeccuii. ®opmynbl CyMMBbI N MEPBBIX WICHOB apU(PMETUUECKON U T€OMETPUIECKOM
nporpeccuii. Cymma OECKOHEUHON TeOMETPUYECKO# mporpeccuu, y kortopoi |q| < 1. Tlpencrasienue
0EeCKOHEYHOU MEePUOINUECKON NeCATUYHON ApoOU B BUJE OOBIKHOBEHHOH IpOOH.
V' DJIeMEHTHI IPUKIIAJHON MaTEMaTHKN
Maremaruueckoe MopaenupoBaHue. IlpouentHole pacuerbl. @Dopmyna  CIOXKHBIX  MPOLEHTOB.
[IpubmxeHHble BbIYMCICHUS. AOCONIOTHAsT M OTHOCUTENbHAs TorpemHocTd. OCHOBHBIE MpaBuiia
KoMOMHaTOpukH. YacToTa W BEpOATHOCTh ciydaiiHoro coObiTus. Kiaccudeckoe —omnpenenenue
BepoaTHOCTH. HauanbHble cBefieHust o cratuctuke. [IpencraBieHne 1aHHbIX B BUAE TaOIMIl, KPYTOBBIX U
cTonOuaThiX auarpamm, rpapukoB. CTaTUCTUUYECKHE XaPAKTEPUCTUKH COBOKYITHOCTH JAHHBIX: Cpe/HEe
3Ha4YeHHE, MOJIa, pa3Max, MeJuaHa BEIOOPKH.
v' Anre6Gpa B HCTOPUYIECKOM Pa3BUTHH
3apoxJieHue anreOpbl, KHUra 0 BOCCTAHOBJIEHUHU U MPOTUBOMNOCTaBIeHUH Myxammena ainb — XOpe3MH.
Hctopusi gopmupoBanusi marematrudeckoro si3bika. Kak 3apoaumnace unmes xoopauHaT. OTKpbITHE
UppauuoHanbHOCTU. M3 McTOpuM BO3HUKHOBEHUS (OpMyNl Uil pelieHHsl ypaBHeHMH 3 —il u 4-it
creneneid. Vcropus pasButus moHsTHsS ¢GyHkiuu. Kak 3apoaunace Teopusi BeposTHocTei. Uwmcna
®dubonauyn. 3agava JI. [luzanckoro o Kpojaukax.
JL.®. Maruauukwii. [1.JI. Yeosimes. H.U. Jlo6aueBckwuii. B.S. bynskosckuii. A.H. Konmoropos. ®@. Buer.
I1. ®epma. P. dekapt. H. Tapranss. 1. Kapnano. H. A6ens. b. [Tackans. JI. ITuzanckuii. K. INayce.
Conep:kanue Kypca reomerpun 8 kiacca®
YerbipexyroJbHUKH
MHOroyroiabHuK, BBITYKJIbIM MHOTOYTOJBHUK, YeThIpeXyroyibHUK. [lapamnmenorpamm, ero cBoilcTBa u
npusHaku. Tpanernus. [IpsmoyroiasHUK, poM0, KBajpat, ux cBoiictBa. OceBas U LIEHTpaJibHas CAMMETPHUH.
Heab: w3yunth HaumOolee BaXKHBIE BHJBI  UYETBIPEXYTOJNBHUKOB —  Iapajlieiorpamm,
MPsIMOYTOJIBHUK, pOMO, KBaJpaT, Tpameluio; aTh MpeAcTaBieHue o gurypax, o0gaiaomux OCeBOMl WU
LIEHTPaJIbHOW CUMMETPUEH.

* TIporpammsbl 00111€00pa30BaTEeNbHBIX yupekaeHuid. ['eomerpusi. 7-9 kiaccel /aBT.-coct. T.A.BypMucrposa.- 2
u3a. — M.: «Ipocsemenuey, 2009r., ctp. 28
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Jloka3aTenbcTBa OONBIIMHCTBA TEOPEM JAHHOW TEMBI M PEIICHHs] MHOTHX 3a/ad MPOBOIATCS C
MOMOUIBIO0 MPHU3HAKOB PABEHCTBA TPEYTOJbHUKOB, TIOSTOMY IOJIE3HO UX MOBTOPUTH, B Hadaje H3y4yeHUs
TEMBI.

OceBas U LEHTpaJbHasi CUMMETPUU BBOJSTCS HE Kak NMpeoOpa3oBaHUE IUIOCKOCTH, a KaK CBOMCTBA
TreOMETPUUYECKUX (PUTYp, B YACTHOCTHU YETHIPEXYTOJHLHUKOB. PaccMOTpeHNE ATHX MOHSATUN KaK JBUIKECHUI
IJIOCKOCTH COCTOUTCSA B 9 Kitacce.

Iiomwans
[TonsTre miomanu MHoroyroibHuka. [lnomaau mnpsMOyroibHHKA, MapajiesorpaMma, TpPeyroiabHHKA,
tpanenun. Teopema [Tudaropa.

Heab: pacumputh ¥ yriayOuTh MOJNy4eHHble B 5—6 Kiaccax MpeacTaBiIeHUS 00ydaromuxcs 00
M3MEPEHUH M BBIYMCICHUH IIJIONIA/ICH; BBIBECTH (POPMYIIBI IJIOLIA I MPSAMOYTOJIbHUKA, TTapajlieiorpaMMa,
TpeyrojbHUKa, TPaneuy; 10Ka3aTh OJHY U3 IJIaBHBIX TEOpeM reoMeTpuu — teopemy lludaropa.

BeiBoa opmyn st BEIYMCIIEHUS TUIOINAACH MPSMOYTOJbHUKA, MapajlieiorpaMMa, TPEyrojibHHUKa,
Tpamnelury OCHOBBIBAETCA HA JIBYX OCHOBHBIX CBOMCTBAaxX IUIOIIAJEH, KOTOpbIE NMPUHUMAIOTCS HUCXOIS U3
HarJSIIHBIX MIPEJICTaBICHHH, a Takke Ha (GopMyIie TUIOMAAN KBaapaTa, 000CHOBAaHUE KOTOPOW HE SIBIISETCS
00s13aTeIbHBIM IS 00Y4arOIIHXCS.

HerpaguumonHO# Ui IIKOJIBHOTO Kypca SIBJISETCS Teopema OO0 OTHOLICHWH —IUIOIIA/AeH
TPEYroJbHUKOB, HMEIOIIUX 0 paBHOMY yriy. OHa MO3BOJISET B AaJIbHEHIIIEM JaTh MPOCTOE J10Ka3aTeIbCTBO
MPU3HAKOB MOJO0MS TPEYTrOJILHUKOB. B 3TOM COCTOHMT OJHO M3 NMPEUMYIIECTB, OOYCIOBICHHBIX PaHHUM
BBEJICHUEM TMOHATHS IUomaau. JlokazareabcTBO Teopembl Iludaropa ocHOBBIBaeTCS Ha CBOMCTBax
wiomazne u ¢opmynax A IUIOMAAEH KBaapaTa W NPSIMOYTOJIbHUKA. JlOKa3bIBaeTCsl TakkKe Teopema,
obOpatHas Teopeme [Iudaropa.

IMoxo6HbIE TPEYTrOAbHUKH
[Tono6ubie TpeyronbHUKU. [Ipu3Haku mogoOust TpeyroibHUKOB. [IpuMeHneHue momodust K 10Ka3aTeabCTBY
TEopeM U penreHuto 3aaad. CHHyC, KOCHHYC U TAHTEHC OCTPOTO YIila MPSIMOYTOJILHOTO TPEYrojdbHUKA.

Heab: BBeCcTHM TMOHATHE TOJOOHBIX TPEYrOJIbHUKOB; PACcCMOTPETh MPH3HAKUA  MOAOOHS
TPEYTOJBLHUKOB U MX MPUMEHEHHUS, CHIEIaTh MEPBBIH IIar B OCBOCHUH yUYAIIUMHCS TPUTOHOMETPHUICCKOTO
amnrmapaTta reoOMeTpuHu.

Onpenenenue nogo0OHBIX TPEYroJbHUKOB JAETCsl HE Ha OCHOBE IpeoOpa3oBaHUs 1oj00usd, a yepes
PaBEHCTBO YTJIOB U MPOMOPLHUOHAIBHOCTH CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku moo0Oust TPEYroIbHUKOB JJOKA3BIBAIOTCS C MMOMOIIBIO TEOPEMBI 00 OTHOLICHUH TUIOIIAACH
TPEYrOJbHUKOB, HIMEIOIINX 110 PABHOMY YTIIy.

Ha ocHoBe mnpu3HakoB mOMOOHMS JOKa3bIBAeTCS TeOpeMa O CpeJHEed JIMHUM TPEyrojbHUKa,
yIBEpXKJACHHE O TOYKE TIepecedeHusl MeIuaH TPEeYrolbHUKA, a TakKe [JIBa YTBEPXKACHUS O
MPOTIOPIIMOHAIFHBIX OTPE3KaX B MPSMOYTOJILHOM TpEyroibHHKE. J[aeTcs mpencTaBieHne 0 METO e TIOJ00HS
B 3aJla4ax Ha MOCTPOECHHE.

B 3akmoueHrne TeMbl BBOJSTCS DJIEMEHTHI TPUTOHOMETPHH — CHHYC, KOCHHYC M TaHTE€HC OCTPOTO yTia
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

OxpyxHOCTH

BsaumHoe pacrnonokeHue MpsMoil M OKpYXHOCTH. KacaTenbHas K OKpY>KHOCTH, €€ CBOWCTBO U IMPHU3HAK.
[{enTpanpHbIe M BIUCAHHBIC YTl YeThIpe 3aMedaTebHbIe TOUKH TPEYroJibHUKA. BrincaHHas U omvcaHHas
OKPY>KHOCTH.

Hesb: pacmmpuTh CBECHHUS 00 OKPYKHOCTH, TTOJyYE€HHBIE yJaIllUMUCS B 7 KJ1acce; U3y4UTh HOBBIC
(bakThl, CBSI3aHHBIE C OKPYKHOCTHIO; TIO3HAKOMHUTH OOYYAIOIIUXCS C YEThIPhMS 3aMeYaTeIbHbIMA TOUYKAMH
TPEYTOJIbHUKA.

B nanHO#l Teme BBOOUTCS MHOTO HOBBIX MOHSATHH M PAacCMAaTPUBAETCS MHOTO YTBEP)KIEHUH,
CBSI3aHHBIX C OKPY)KHOCTBIO. [[JIs MX yCBOCHHS CIIeyeT YACTUTh OOIbIIOe BHUMAHNE PEIICHUIO 3a/1a4.
VYTBepKIEHUSI O TOYKE MepecedyeHUs] OMCCEKTPUC TPEyrojJbHUKAa M TOYKE IEPECeUeHMs CepeluHHBIX
MEPIEHINKYIISIPOB K CTOPOHAaM TPEYrOJIbHHUKA BBIBOJATCS KaK CIEACTBUS M3 TEOpPEM O CBOWMCTBaX
OMCCEKTPUCHl YIila M CepeMHHOrO MEpHEeHIUKYJsIpa K OTpe3Ky. TeopemMa o TOYKE HEepeceueHHsl BBICOT
TpeyrojiibHUKa (MM WX TPOJOJDKCHUH) JTOKA3bIBACTCS C MOMOIIBIO YTBEPXKACHUS O TOYKE MEpeceueHUs
CepeIMHHBIX MEePIEHANKYISIPOB.

Hapsiny ¢ teopemMamu 00 OKpPYKHOCTSIX, BIMCAHHOW B TPEYrOJbHUK M OMHUCAHHOW OKOJIO HEro,
paccMaTpUBAIOTCSl CBOMCTBO CTOPOH OINMCAHHOTO YETHIPEXYTOJLHUKA M CBOWCTBO YIJIOB BIIMCAHHOTO Ye-
THIPEXYTOJIbHUKA.



Pemrenue 3axau
Hean: [ToBTopenne, 0600IIeHNe U CUCTeMAaTH3allMs 3HAHWH, YMEHUH U HABBIKOB 32 KypC T€OMETPUHU
8 KIacca.



