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Ilnanupyembie pe3yabTaThbl 0CBOCHHA Y4eOHOI0 peaMeTa MaTeMaTHKA

B 5-6 kiaccax
Apudpmernka

IIo okoOHYAHNH U3YyUYEeHUS KYPCa YYAlIIUC HAYUYMTCS:

- IOHUMAaTh OCOOEHHOCTH JICCSITUYHON CHCTEMbI CUNCIICHHS;

- UCTIOJIH30BATh TOHATHS, CB3aHHBIE C IEIMMOCTBIO HATYPAIbHBIX YHCEIT;

- BBIp@XaTh 4YMCJIa B SKBHUBAJICHTHBIX (OpMax, BbIOMpas Hanbojee MOIXOISIIYI0 B
3aBHCHUMOCTH OT KOHKPETHOM CUTYaIlH;

- CPaBHHMBATH M YIOPSIOYMBAThH PAllMOHATBHBIC YUCIIA;

- BBINOJIHATH BBIYMCIICHUS C PAllMOHAIBHBIMU YUCIIAMH, COYETasi YCTHbIE U NMMChbMEHHBIC
NpuEMBI BEIYUCIICHUH, IPUMEHSATH KaJbKYIATOD;

- WCIOJB30BATh IMOHATUS M YMEHHS, CBS3aHHBIC C TPOMOPLHUOHAIBHOCTHIO BEIMYHH,
NPOLIEHTaMH, B XOJI¢ PELICHUS MaTeMaTHYECKHX 3aJad M 3a7ad M3 CMEXKHBIX IPEIMETOB,
BBINOJIHATH HECIIOKHBIE TPAKTHYECKIE PACUETHI,

- aHaJIM3MPOBaTh TpaUKU 3aBHCUMOCTEH MEXIy BeIMYMHAMH (PacCTOSIHHE, BpeMs,
TeMIeparypa u T.IL.).

Yyammiics moJy4uT BO3MOKHOCTh:

- IO3HAKOMUTLCS C ITO3MIIMOHHBIMA CHCTEMaMH CUMCIICHUS C OCHOBAHHUSIMU, OTIUYHBIMHU
ot 10;

- yrayOuTh ¥ pa3BUTH MPEJICTABICHUSI O HATYPAJIbHBIX YHCIaX U CBOMCTBAX JAETUMOCTH;

- HAy4HUTHCS HCIOJIB30BATh MPHUEMBI, PAIIMOHAIM3UPYIONIME BBIUMCICHUS, MPUOOPECTH
HABBIK KOHTPOJIMPOBATH BBIUMCIICHHUSI, BBIOMPAsk OIXOISIIMMA ISl CUTYalllud CII0CO0.

Yucnosvie u OykeeHnvie gulpadiceHust. YpasHenus.

Ilo oxoHuaHuM H3y4YC€HUHA Kypca yanlHﬁCﬂ HAY4YIMTCH:

- BBITIOJTHATH OTIEPALMH C YHCIOBBIMU BHIPAKEHUSIMH,

- BBIIIOJIHATH NPeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHUH (pacKkpbITHE CKOOOK, IPUBEIECHUE
MOJI00OHBIX CaraeMsbix);

- pelaTth JUHEHHbIE YPaBHEHUS, pelllaTh TEKCTOBBIE 3a/1aul allre0pandeckuM METOOM.

Yuyamuiics MoJIy4uT BO3MOKHOCTD:
- pa3BUTH MPEACTABICHUS O OYKBEHHBIX BBIPAKEHUSAX U UX NMPEOOPa30BaHMSIX;
- OBJAJETh CHEHUAIbHBIMM NPUEMAMU pPELICHUS YPAaBHCHUM, NPUMEHATH armnapar
ypaBHeHHI)'I AJId pEHICHUA KaK TEKCTOBBIX, TaK U MPAKTHYCCKUX 3a1a4.

T'eomempuueckue guzypuoi.
Hsmepenue ceomempuieckux enudum

ITo oxkOHYaHMHU M3YUYECHHUS KYPCa YYALMIACH HAYYUTCSH:

- pacmo3HaBaTh Ha 4YepTEXKaxX, PUCYHKaX, MOJEIAX U B OKPYXKAIOIIEM MUPE IIJIOCKUE U
MPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPBI U UX JIEMEHTHI;

- CTPOMUTB YIJIBI, ONPEIEIATh UX IPALYCHYIO MEPY;

- pacro3HaBaTb U H300paXkaTb pa3BEPTKHU KyOa, MPSAMOYTOJILHOIO Mapasulesenunena,
[IPaBUJIBHOM MUPAMUJBL, LIWIMHAPA U KOHYCA;



- ONpENeNATh MO JWHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JTMHEHHBIC pa3Mepbl camMoun
¢burypsl u H2060poT;
- BBIYHUCIATH 00BEM MPSMOYTOJIBLHOTO MapalljiesienuIesa 1 Kyoa.

Yuammiicst MOJIy4YUT BO3MOKHOCTh:
- HAYYUTBCS BBIYUCIATH OOBEM MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX  (UTYp,
COCTABJICHHBIX U3 MPSMOYTOJIbHBIX TTapAIJICIICIIHIICIOB;
- YIIIyOUTh M pa3BUTh MPEJICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTYpax;
- HAYYUTHCS IPUMEHSATD MOHATHE Pa3BEPTKH JIJISI BHITIOJIHEHHS MIPAKTUYCCKUX PacuETOB.

Onemenmul cmamucmuxu, eepossimuocmu. Kombunamopnvole 3a0auu.

ITo oxkOHYAHUM U3YUYEHHS KYPCa YYAIIMHCA HAYYUTCSH:

-HCIIOIB30BaTh MPOCTEHINNE CIIOCOOBI TPEACTABICHUS W aHaiW3a CTAaTHCTHYECKUX
JAHHBIX;

- pemiatb KOMOWHATOpHBIE 3aJa4l HAa HAXOXKJEHUE KOJIMYECTBA OOBEKTOB WU
KOMOWHAIAH.

Yuyammiics MOJYYUT BO3MOKHOCTb:

- pruoOpecTH MepBOHAYAIBHBIM OIBIT OpraHU3aluyd cOOpa JAAHHBIX MPH HPOBEICHUH
OIpoca OOIECTBEHHOT0 MHEHUS, OCYIIECTBIIATh UX aHAJIU3, IPEACTABISATh PE3yIbTaThl ONpoca B
BUIC TaOJHIIBI, THATPAMMBL;

- HAy4YUThCs HEKOTOPBIM CIELUATbHBIM ITPUEMaM pellIeHUs] KOMOMHATOPHBIX 3a/1a4.

Ilnanupyemble pe3yJbTaThl OCBOEHHUS Y4eOHOI0 NpeaMeTa ajaredopa
B 7-9 Kiaccax

X/

% AxredpanyecKue BbIPAKEHUS

Buinycknuk nayuumcsn:

o OIepUPOBATH HOHSATUAMHU «TOXIICCTBOY, «TOXIIECTBEHHBIC
npeoOpa3oBaHus», pelIaTh 33Jad, cojep)kaiye OyKBEHHBIE IaHHbBIE, PaboOTaTh C
bopmynamu;

. ONEPUpPOBATh IMOHATHEM KBAIPaTHOTO KOPHs, TNPHMEHSITh €ro B
BBIYHCIICHUSX;

J BBITIOJIHATE TPEOOpa3OBaHMs BBIPAKCHUH, COJEPKAIIUX CTENCHH C
LEITBIMH [TOKA3aTeNIIMH U KBaJ[PAaTHBIC KOPHH;

J BBITIOJIHSTH TOX/IECTBEHHBIE TPE0OPa30BaHMs PAIIHOHATIBHBIX BBIPAKCHUH
Ha OCHOBE TPaBHJI JICHCTBUI Ha/l MHOTOWICHAMH H allreOpanyecKuMH Ipo0sMH;

o BBIMOJTHSTh PA3JI0KEHHE MHOTOYWICHOB Ha MHOXKHTEJIH.

Bbmycmmx nojiyuum 603MOICHOCMb:

o BBITIOJTHUTh MHOTOIIIarOBBIE MTPE0OPa30BaHUS PallMOHATBHBIX BBIPAKEHUH,
MPUMEHSISI ITUPOKUNA BBIOOD CITOCOOOB U MPUEMOB;
o IPUMEHATh TOXJECTBEHHBIE IpeoOpa3oBaHUs Ui pELIeHHs 3a1ad U3

Pa3JIMYHBIX Pa3aCJIOB KypcCa.
o,

LX2 YpaBHeHUs

Bbmyacuux Hayuumcsa:



. pelaTh OCHOBHBIE BU/IbI PAllMOHATIBHBIX YPABHEHUM C OTHOM MEPEMEHHOM,
CUCTEMBI IByX YpaBHEHUI C IBYMsI IEpEMEHHBIMU;

o INOHUMATb YpPABHCHHUC KakK Bﬂ)I(HQﬁIHyIO MAaTCMaTUUYCCKYI0 MOACIIbIJIA
OIMMUCAaHUA U U3YUCHUA pa3H006pa3HHx PCAIbHBIX CHTyaHHﬁ, pemiaTbh TCKCTOBBLIC 3aaa4un
anredpandeckuM METOA0M;

° IPUMEHATH TpapuyecKre MpeICTaBICHUs s UCCIECIOBAaHMs YpaBHEHU,
WCCJICIOBAHMSI U PEILICHUSI CUCTEM YPaBHEHUU C IBYMs IEPEMEHHBIMH.

BblnyCKHMK nojiyuum 603MONHCHOCHLb:

J OBnazers crnenuanbHBIMU INPUEMAMM DPELIEHUS YPAaBHEHUNW M CHCTEM
YPaBHEHMI; YBEpPEHHO NPHUMEHATh anmnapaT YpaBHEHUH A pelleHHs pa3HOOOpa3HbIX
3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, IPAKTUKH;

o ITpumensTh rpaduyeckue NpeAcTaBIeHUs JUIsl UCCIIENOBaHUS YPaBHEHUI],
CHCTEM YpaBHEHUH, cojepKalux OyKBeHHbIe KO3(DPUIIUEHTHI.

%  HepaBencTBa

Boinycknuk naywumesn:

o IloHMMaTh TEPMUHOJOTMI0O M CHMBOJHMKY, CBSI3aHHYIO C OTHOLICHHEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

. Pemrate nuHENHBIE HEpAaBEHCTBA C OJHOW IEPEMEHHOM M HMX CUCTEMBI;
peliaTh KBaJipaTHbIE HEPABECTB C ONOPOI Ha rpaduueckre NpeaCcTaBIeHUS;

o [IpumeHsTH anmapar HEpPaBEHCTB MAJIA PELIEHUS 3aJad W3 Pa3IndHbIX
pa3zesoB Kypca.

Bbmycmum noayuum 603MOHCHOCHIb:

. OBnazeTp pa3InYHBIMHA TPUEMAMH JTOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO
NPUMEHSTH anmapar HEpaBEHCTB Ui PEUICHUST pa3HOOOPA3HBIX MAaTEMATUYECKHUX 3a]1ad,
3aj1a4y U3 CMEXKHBIX MPEIMETOB U TIPAKTHKH;

o [TpumeHsTh TpaduuecKue MpeACTaBICHUS IS HCCIIEeJOBAHUS HEPABEHCTB,
coJepKalmx OyKBeHHbIEe KO3()DUIIUEHTBI.

% YwucrioBbie MHOXECTBA

Buinycknuk nayuumces:

L4 ITonnMath TCPMUHOJIOTUIO U CHMBOJIUKY, CBA3daHHBIC C TIIOHATHEM
MHOJXECTBA, BBIMIOJIHATE OIICpAlIUU HAl MHOXKCCTBAMMU
L4 Hcnonn30BaTh HaYaJdbHEIC MMpeaACTaBJICHUA O MHOXCECTBC I[GI\/JICTBI/ITGHI)HI)IX

YUCCII.

BoinycKknuk noayuum 603mMo0MuCHOCHb:

o Pa3BuBaTh NpeCTaBIEHNE O MHOKECTBAX;

. PasBuBaTe mpenacraBieHHE O UUCIE W UYHUCIOBBIX CUCTEMax OT
HaTypaJIbHBIX YHMCEIl 10 AEUCTBUTEIBHBIX; O POJIM BEIYUCIECHUN B IPAKTUKE;

. Pa3BuTh M yrayOuTh 3HAaHUSA O JECATUYHOM 3alUCH JIEHCTBUTENIBHBIX
qucen(mepuognvIecKue U HEMepHuoInIecKue T1pooun)

> DdyHKIIMN
Boinycknuk nayuumcesn:
. IToHrMAaTh ¥ UCTIONIB30BaTh (PYHKIIMOHAIBHBIE TOHATHSA. A3bIK  (TEPMHHBI,

CHUMBOJIMYCCKUC O603Ha‘{eHI/I}I);

. Crpouth rpaduku d>JIEMEHTapHBIX (QYHKUUH, HCCIIeAOBaTh CBOICTBA
YUCIIOBBIX (PYHKLUH Ha OCHOBE M3YUEHUs MMOBEICHUS UX IPa(UKOB;



. [Tonumarh (QyHKLIHIO KaK BaXKHEHMIIYI0 MaTeMaTUYECKYI0 MOJEIb s
ONMCAHUS TIPOILIECCOB U SIBICHUN OKPYXKAIOUIET0 MHUpPA, MPUMEHATh (DYHKUIMOHATIBHBIN
SI3BIK JIJIS1 OMTMCAHUS M UCCIICIOBAHUS 3aBUCUMOCTEN MEXIY (PU3NIECKUMU BEIIMYNHAMM;

J [loHnMaTh M MCIONIB30BaTh S3bIK IOCJIEIOBATENBHOCTEH (TEPMHHBI,
CUMBOJINYECKHE 0003HAUCHNS)
. [TpumensTh GopMyIbl, CBSI3aHHbBIE C apU(PMETHIECKON U TeOMeTPUIECKOi

IPOTPECCUsIMU, U almapaT, COPMHUPOBAHHBIN MPU U3YUYEHUH JAPYTHX Pa3/eNoB Kypca, K
PELICHUIO 3a/1a4, B TOM YHUCJIE C KOHTEKCTOM U3 PEAIbHON KU3HH.

Bbmycmmk noayuum 603MONHCHOCHLb?

J [TpoBOIUTH MCCIIEAOBAHMS, CBSI3aHHBIE C M3yYCHHEM CBOWCTB (DYHKIMH, B
TOM YHCJIE€ C UCTIOIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE I'PaMKOB M3YYEHHBIX (PYHKITUI
CTPOUTH OOJIee CI0KHBIE TPadUKH (KyCOUHO-3aIaHHbIC, C BHIKOJIOTHIMUA TOUYKAMH U T.I1.);

. Hcnonp3oBaTh (yHKIMOHATIBHBIC TNPEICTABICHUS M CBOMCTBAa (YHKIUU
pelIeHUs MaTEMAaTUYECKUX 3a/1a4 U3 Pa3IU4HbIX Pa3eiioB Kypca;
o Pemiate KoOMOMHUPOBaHHBIE 3a]1a4u ¢ IpUMEHEHHEM (opMys N-TO WieHa U

CYMMBI TIEPBBIX N WICHOB apu(PMETHUECKON M T€OMETPUUYECKON MPOTrpeccHil, MpuMeHss
IIPY 3TOM arapar ypaBHEHUH U HEPABEHCTB;

o [lonumarh apupMETHUECKYI0 M TE€OMETPUYECKYI0 MPOTPEcCHH Kak
(GYHKIIMM HATypajdbHOTO apryMeHTa; CBS3bIBaTh apU(METHYECKYI0 TPOTPECCUI0 C
JMHENHBIM POCTOM, T€OMETPUUYECKYIO - C IKCIIOHEHIIUAJIbHBIM POCTOM.

< DJIEeMEHTHI HDHKH&HHOﬁ MATEMATUKHU
Buinycknuk nayuumcesn:

° Hcnons3oBath B X0/€ pelICHUS 3a]ad AJIEMEHTapHbIC MPEICTaBICHUS,
CBSI3aHHBIE C MPUOTMKEHHBIMH 3HAYCHUSMHU BEJTNYNH;

° Ucnons3oBarh mpocTediiie CrnocoObl MPEACTaBICHUS M aHajau3a
CTAaTUCTUYECKUX JTaHHBIX;

° HaxoauTh OTHOCUTENBHYIO YaCTOTY U BEPOSTHOCTH CIy4ailHOTO COOBITHS;

° Pemarr kOMOMHATOpHBIE 33/J]a4d HAa HAXOXKJEHUE YHUCIIa OOBEKTOB WIIH
KOMOHWHaIHIA.

Bbll’lyCKHuK nojiyuum 603MONHCHOCHLb:

. [loHATH, 4YTO YHCIOBBIE [JIAHHBIEC, KOTOpPBIE HCIOJIB3YKOTCA UL
XapaKTEpUCTUKU OOBEKTOB OKPYXKAIOLIETO MHpa, SBJISIOTCS IPEUMYIIECTBEHHO
OpuOIMKEHHBIMY, 4YTO 10 3alUCH TNPUOMKEHHBIX 3HAUEHWH, CcoJepXkaluxcs B
MH(OPMALIMOHHBIX HCTOYHUKAX, MOXKHO CYJUTh O IOTPEIIHOCTH MPUOIMKEHUS;

. [ToHATH, YTO MOTrPEHIHOCTh pE3yJNbTaTa BBIYMUCIECHUN JIODKHA OBITH
COM3MEpPUMA C NOTPEITHOCTHIO UCXOHBIX JaHHBIX;
o [IproGpectn mepBOHAYAIbHBIN OIBIT OpraHu3aluu cOopa JaHHBIX MpH

MIPOBEJICHUH OIpoca OOLIECTBEHHOI'O MHEHUS, OCYILECTBIATh UX aHAJHU3, MPECTABIATh
pe3yJbTaThl ONPOCa B BHUJIE TAOIHULIBI, AUATPAMMBI;

. [IproGpectu ONBIT NPOBEACHUS CIIy4alHbIX IKCIIEPUMEHTOB, B TOM UYHUCIIE
C TOMOLIBI0 KOMIIBIOTEPHOTO MOJEIMPOBAHUS, HWHTEPHPETALMH WX pE3yJIbTaTOB;
HAy4YUTHCS HEKOTOPHIM CHELMAIbHBIM MTPUEMaM pellleHns KOMOMHATOPHBIX 3a/1a4.



Ilnanupyemble pe3yJbTaThl 0OCBOEHHS Y4e€OHOT0 NMPeAMeTa reoMeTpPUs
B 7-9 Kiaccax

X ["'eomMeTpuueckue d)I/II‘VDI)I

BbInyCKHUK HAYYHTCS

J Ilonp30BaTbcs  A3BIKOM  I'€OMETPUM  JUISI  ONMCAHUS  MPEAMETOB
OKPY’KaIOIIEro MUpPa U UX B3aUMHOT'O PacIlOJIOKEHUS;

J Pacrnio3naBath W M300pakaTh Ha YepTEKaX U PHUCYHKAX I'€OMETPUUYECKHE
(GUryps 1 IX KOMOMHALINY;

J KnaccudunuposaTs reomeTpuueckue QGUrypsl;

o HaxoauTh 3HaueHus JUIMH JIMHEHHBIX 3JIEMEHTOB (PUIyp M MX OTHOILEHUS,

rpagycHyto mepy yrioB ot 0 mo 180°, mpumeHsisi onpeneneHus, CBOWCTBA U NIPU3HAKU
GUryp U UX DIIEMEHTOB, OTHOILICHUS QUTYp (PaBEHCTBO, OJO0KE, CHMMETPHS, TIOBOPOT,
napajuieIbHbIN MEPEeHoc);

o OnepupoBarh ¢ HaYaJIbHBIMM IOHATUSAMHU TPUTOHOMETPUHU U BBIIIOJIHATH
3JIEMEHTapHbIE ONepaly HaJ QYHKIMSIMHU YIJIOB;

. J10Ka3bIBaTh TEOPEMBI;

. Pemrate 3amaun Ha 10Ka3aTENbCTBO, OMMPASICh HA U3YYECHHBIE CBOMCTBA
¢Guryp 1 OTHOIIEHUN MEX1y HUMH U IPUMEHSISI U3yUEHHbIE METO/bI 10KA3aTENbCTBA;

o Pemarp HecnoXHbIE 3a7ayd Ha IIOCTPOEHHUE, IPUMEHSAS OCHOBHBIC
AJITOPUTMBI ITIOCTPOCHHMSI ¢ TOMOLIBIO LIUPKYJISI U IMHENKH;

. Pemrate npocreiimmne miaHuMETpUYECKUE 3a1a4u.

BBIHYCKHI/IK MOJYIMT BO3MOKHOCTD

. OBnazieTh METOJAaMHU pEIICHUs 3a7a4 Ha BHIYUCIICHHE U JI0KA3aTEIbCTBO:
METO/IOM OT MPOTHUBHOTO, METOJIOM IMOI00MsI, METOIOM TIepedopa BapUaHTOB U METOJIOM
F€OMETPUUYECKUX MECT TOYECK;

. [Ipro6pectu onbIT NpUMEHEHHS anredpandecKoro

. U TPUTOHOMETPUYECKOTO ammapara U WAEW ABWKEHUS IpU PEUICHUH
T€OMETPUYECKUX 3a/1ad;

. OBnazners TpPaAMIIMOHHOW CXEMOH pellleHus 3aJad Ha IOCTPOEHHUE C
MIOMOUIBIO UUPKYJIS U JTUHEHKU: aHAJIN3, IIOCTPOCHHUE, N0KA3ATEIbCTBO U UCCIIEIOBAHMUE;

. Hayuutbcs pemars 3agayd Ha IOCTPOCHHME METOAOM T'€OMETPUYECKUX
MECT TOYEK M METOJIOM MOA00MS;

. [IproGpectu OMBIT UCCIIEOBAHUS CBOWCTB IJIAHUMETPUYECKUX (UTYp C
MTOMOIIBI0 KOMITBIOTEPHBIX POTPaMM;

. [TproOpecTy ONBIT BBITOJTHEHUS TPOEKTOB.

4 HM3MepeHne reoMeTpuUeCKUX BEJIMUUH

BbpInyCKHUK HAy4YUTCSH



° Hcnonb3oBarh CBOWCTBA HM3MEPEHHS [JIMH, YIVIOB W IUIOMAAEH MpH
pEIICHUH 3a/lad Ha HaXOXACHWE JJIMHBI OTPe3Ka, UIMHBI OKPYKHOCTH, UITMHBI TyTH
OKPY>KHOCTH, TPaJyCHOM MEpHI yIiia;

J BbruncnaTe IUIOIIAgM TPEYroJbHUKOB, IPSIMOYTOJBHUKOB, TpaIleLuH,
KpPYT'OB U CEKTOPOB;

. BeIuucniaTe JIMHY OKPYKHOCTH U JUIMHY IYT'M OKPYKHOCTH;

. BbIUuCIATE JUIMHBI JTUHEHHBIX 3JIEMEHTOB (QUTYP M MX YIJIbl, UCHOJb3YS

u3ydeHHbIEe (OPMYNBI, B TOM YHuclie (HOpMYJbl UIMHBI OKPYKHOCTH M JUIMHBI JyTH
OKPYKHOCTH, (hopMyJTBI TUTOIIACH HUTYD;

° Pemrate 3amaun Ha JOKa3aTeNbCTBO C MCIOJIB30BAaHUEM (OPMYI JITHHBI
OKPY)KHOCTH M JJTUHBI IyTH OKPYXHOCTH, (hopMyJ miomtaeit Gpuryp;

o Pemrate  mpakTHueckue — 3ajadd, CBSI3aHHBIE C  HAaXOXJICHUEM
TCOMETPHUICCKUX BCJII/I‘-II/IH( HCIIOJIB3Y IIpHU HCO6XOI[I/IMOCTI/I CIIpaBOYHUKU H
TEXHUYECKUE CPE/ICTBA).

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTLCH .

o Boruncnsate mimomaau  (uryp, COCTaBIEHHBIX M3 JIBYX WM Oojee
PSIMOYTOJILHUKOB, TMapajuieJIorpaMMOB, TPEYTOJILHUKOB, Kpyra M CEKTOPa;

. Boruucnsate  1oiom@aa  MHOTOYTOJIBHMKOB,  MCHOJIB3YS — OTHOIICHHS
PaBHOBEJIIMKOCTU U PAaBHOCOCTABJIEHHOCTH.

o [IpumensTy anreOpandeckuii ¥ TPUTOHOMETPUYECKHI ammapaT U HUAeH
JBIDKEHUS TIPY PEILICHUHU 33/1a4 Ha BBIYMCIICHUE TIJI0IAIeH MHOTOYTOJIbHUKOB.

s KoopauHatsl

BeInyCKHUK Hay4uTcs

. Bprunciate mMHY OTpe3ka MO KOOpPAMHATAM €ro KOHIOB; BBIYUCISATH
KOOPJMHATHI CEPENUHBI OTPE3Ka;

. Hcnonp30BaTh KOOPAUMHATHBIA METOJ JJISI M3YYEHUSI CBOWMCTB MPAMBIX H
OKPYKHOCTEH.

BBIHYCKHI/IK MOJYIMT BO3MOKHOCTD

o OBiazneTy KOOPAMHATHBIM METOJOM pEUICHMs 3a/1ad Ha BBIYMCICHUE U
JI0Ka3aTeNbCTBO;

J [IproGpecty OMBIT UCIOIB30BAHNS KOMITBIOTEPHBIX MTPOraMM JJIsl aHaIu3a
YaCTHBIX CIy4YaeB B3aMHOI'O PACIIOJIOKEHUSI OKPYKHOCTEH U MPSAMBIX;

o [TproOpecTy ONBIT BBITOJTHEHUS TPOEKTOB.

s BekToph

BbInyCKHUK HAYYHTCS

. OnepupoBarh ¢ BEKTOpaMH: HaXOIUTh CyMMY M Pa3HOCTb JIByX BEKTODPOB,
3aJIaHHBIX T'€OMETPUYECKHM, HAXOAWTb BEKTOP, PAaBHBIM IPOU3BENCHUIO 3aJaHHOIO
BEKTOPA Ha YHCIIO;

. Haxomuths 111 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMM: JUIMHY BEKTOpA,
KOOPJMHATBl CYMMbI U Pa3HOCTH JBYX U 0Oojiee BEKTOPOB, KOOPJIWHATHI MPOU3BEIACHUS
BEKTOpa Ha YHCIIO, IPUMEHSA IPU HEOOXOAUMOCTH MEPEMECTUTENbHBIN, COUeTaTEeIbHBIN
WJIU PACIIPENECIIUTEIbHBIN 3aKOHBI;

. BeruucnaTte ckamsipHOE NPOW3BEAEHUE BEKTOPOB, HAXOJIUTH YO MEXIY
BEKTOpPaMH, YCTAHABIMBATD MEPIEHIUKYIAPHOCTD IIPSIMBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTD



. OBnazners BEKTOPHBIM METOAOM [UIsl PEIICHMS 3a1a4 Ha BBIYMCIICHHE U
JI0Ka3aTelIbCTBO;
. [TproOpecTy OMBIT BHITOJTHEHHUS IPOSKTOB.

CoepkaHue Kypca MATEMATHKH 5-6 KJIaCCOB.

Apugpmemuxa
HarypanbHble yncia

Psip narypanbnbix uncen. JlecaTruunas 3anuch HaTypaibHbIX yncen. OKpyrieHue
HATypaJbHBIX YHCET.

Koopaunathsiii s1yd.

CpaBHeHME HATypalIbHBIX uncell. CI0KeHUE U BBIYMTAaHUE HATYpPaJbHbIX YUCEI.
CBoliCTBa CIOXKEHHS.

YMHOKEHUE U JIeJIeHNE HaTypallbHbIX uncell. CBolcTBa yMHOXeHUs. JleneHue ¢
octatkoM. CTEeneHb Yucia ¢ HaTypaJlbHbIM MTOKa3aTelIeM.

Jenurenu u KpaTHbIE HATYpaJIbHOTO uncia. Hanbomnbimmii oOuil nenurens.
Haunmenbiiee oo6mee kpatHoe. [Ipu3naku nenmumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
[IpocTthie u cocTaBHbIC uncia. Paznoxkenne yncen Ha MPOCThIE MHOKUTEIH
Pemenne TekcTOBBIX 3374 apu(METHUCSCKUMHU CITIOCOOAMHU.

OO0bIKHOBEHHBIE ApoOu. OCHOBHOE CBOMCTBO npodu. Haxoxaenue 1pobu ot yucia.
Haxosxnenue uncna no 3HayeHuto e€ qpoou. IIpaBuiibHble U HENTPaBUIIbHbBIE IPOOH.
CMmelaHHble yHcha.

CpaBHeHHEe OOBIKHOBEHHBIX ApO0€H U CMELIaHHBIX Yncesl. ApupMeTHuyecKre AelCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIAaHHBIMU YHCIIAMH.

Hecsituunblie qpoou. CpaBHEHUE U OKPYTJIEHUE JAECITUUHBIX Apobeill. Apudmernyeckue
NENCTBUS C JECATUUHBIMU 1po0sMuU. [IpukuIku pe3yabTaToB BHIYMCICHUI.
[IpencraBieHue necATUUHON APOoOHU B BUJIE OOBIKHOBEHHOM Jp0oOU 1 OOBIKHOBEHHOH B
BUJIE JECATUIHON. beckoHeUHbIe TepruoInIecKue NeCATUUHbIe I1podu . JlecsTuaHoe
npubimKeHne OObIKHOBEHHOM poou.

OtHowuenue. [IpouieHTHOE OTHOLIEHHE ABYX 4Kcen. [leneHne yucna B JaHHOM
oTHouieHuu. Macura0.

[Tponopuusa. OcHoBHOE cBOMCTBO nponopuuu. [Ipsimas u o6paTHas MpONOpPLHOHATEHBIE
3aBUCUMOCTH.

[TpouenTsl. HaxoxneHnne nporeHToB oT yncia. HaxoxieHue uncia 1o ero nporeHTaM.
Pemenue TekcTOBBIX 3a7a4 apU(PMETUYECKMMH CIIOCOOAMH.

PannonajbHbIe YHCIa

HOJ'IO)KI/ITCJ'ILHLIC, OTPULATCIIBHBIC YMUCJIa U YUCIIO 0.

HpOTI/IBOHOJ'IO)KHBIe quciia. MOI[yJ'IB qucia.

HCJIBIC yrcia. PallnoHadbHBIC YHCIA. CpaBHCHI/Ie padOHAJIBHBIX YHUCCII.
ApI/I(I)MCTI/I‘-ICCKI/Ie JIENCTBHS C pallnOHaAJIbHBIMHA YUCJIAMU. CBOMCTBA CIOKCHUS U
YMHOXCHHA palluOHAJIbHBIX YHUCCIL.

KOOp,Z[I/IHaTHaﬂ mpsamas. KOOp)II/IHaTHaSI IIJIOCKOCTbD.

Be.HI/I‘II/IHbl, 3aBUCUMOCTH MEKAY BECJIUNYUHAMM.

EnuHuIbI IIUHBL, TI0IMAaaN, 00bEMa, MacChl, BpEeMEHHU, CKOPOCTH.
[TapameTpsl 3aBUCUMOCTEN MEX Iy BelnunHaMu. [IpencraBieHue 3aBUCUMOCTEN B BUJIE
dbopmyi. Beruucnenus no gpopmyinam.



Yucnosvie u OykeeHnHvle ulpadicenus. YpasHeHusl.

e Uucnossle BbIpakeHUs. 3HAUEHHUE YUCIOBOTO BbhIpaskeHus. [lopsaaok neiictBuii B
YHCIIOBBIX BhIpaKeHUsIX. BykBeHHbIe BeIpaskeHUs. PackpsiTie ckobok. [TogoOHbIe
cylaraeMsle, pUBEIEHUE MOA0OHBIX cilaraeMbix. GopMyIibl.

e VYpasuenus. Kopens ypaBaenusi. OCHOBHBIE CBOMCTBa ypaBHEHUM. PellieHne TeKCTOBBIX
3a/1a4 C IIOMOILBIO YPaBHEHUM.

Dnemenmuvl cmamucmuxu, geposmuocmu. Komounamopusie 3a0auu.
e [lIpeacraBineHue NaHHBIX B BUJE TAOJHII, KPYTOBBIX M CTOJIOYATHIX AHArPaMM, TpadrKoB.
o Cpennee apupmerndeckoe. CpeHee 3HAUCHUE BETUIHHBI.
e (CyuaiiHoe coObITHE. [[ocTOBEpHOE U HEBO3MOXKHOE COOBITHS. Pemenne
KOMOMHATOPHBIX 3a7a4.

T'eomempuyeckue guzypuol.
Hzmepenus ceomempuieckux 6eudum

e Ortpesok. [TocTpoenue otpeska. JlyimHa oTpe3ka, JomaHon. 3mepenne IuHbI OTpe3Ka,
IIOCTPOEHNE OTPE3Ka 3aJaHHOM JUIMHBL. [IlepumeTp MHOroyroapHuka. [1ockocTs.
IIpsamas. JIyu.

e VYrou. Bugel yrios. ['panycHas mepa yria. 3MepeHnne 1 NOCTPOSHHUE YIII0B ¢ TOMOUIBIO
TpPaHCIIOPTHPA.

e [IpsmoyronsHuk. KBanpar. Tpeyronbauk. Buasl TpeyronbHukoB. OKpy>KHOCTb U KpYT.
Juna okpykuoctr. Yucio [].

e PasencrBo ¢uryp. [Tonstue u cBoiicTa mromaay. [Inomans npsMOyroapHUKA U
kBazpara. [Tnomane kpyra. Ocb CHMMETPUH (QUTYpHI.

e Harnsannele npeacTaBieHus O MPOCTPAHCTBEHHBIX (PUIypax, TAKUX Kak: MPSMOYTOJIbHBIN
napaieNienure, Kyo, nupaMmuaa, IIHHIpP, KOHYC, map, chepa. [lpumepsr pa3Béprok
MHOT'OI'paHHHMKOB, IIUIMHJIPA, KOHYyca. [loHsTHe 1 cBolicTBa 00BEMa. OOBEM
IPSIMOYTOJIBHOTO TIapajuiesienuneia u Kyoa.

e BszauMmHoe pacnonoxxeHue 1Byx npsamelx. [lepnenaukynsapusie npsamMele. [lapannensabie
IpsIMBIE.

e (OceBas U LEHTpaJbHasi CHMMETPHH.

Mamemamuxa 6 ucmopuieckom pazeumui.

Pumckas cucrema cuncnenus. [lozunmonnslie cucrtemsl cuncienus. Obo3nauenue uudp B
[pesueii Pycu. CrapunHble Mephl 1IMHBL. BBeieHNE MeTpa Kak eqMHUIBI AIuHbL. MeTpudeckas
cucrema Mep B Poccu, B EBponie. cTopust popMupoBanusi MaTeMaTHUYE€CKUX CUMBOJIOB. J[poou
B BaBunone, Erunte, Pume, Ha Pycu. OTkpbiTHE A€CATHUHBIX IpoOei. Mup MpoCThIX YHCe.
3omnotoe ceuenue. Yuco 0. [losiBineHne oTpuiaTenbHbIX YHCEIL.

JI.® Maruaunkwuii. [1.JI.Ye6pimes. A.H.Konmoropos.
Kosin4ecTBO KOHTPOIBbHBIX PadoT:

B 5 knacce- 10

B 6 knacce-12

Coziepxadue Kypca ajareopsl 7-9 KJ1accoB

% AnreOpanyecKkue BhIPAKECHUS

Bripaxenue ¢ nepeMeHHbIMH. 3HAYEHUE BBIPAKEHUS C IEpEMEHHBIMU. J(omycTUMBbIE
3HAYCHMsSI MIEPEMEHHBIX. T0XIeCTBO. TOXKIeCTBEHHBIE TPE0Opa30BaHMS ANTeOpPanIeCcKIX
BbIpaXkeHUi. J0Ka3aTenbCTBO TOKIAECTB.



CreneHb ¢ HaTypaJbHBIM MOKa3zaTeneM U €€ cBoiicTBa. OnHouwneHbl. O THOWIEH
cTa”aapTHoro Buja. CteneHp ogHowieHa. MHOrousaeHsl. MHOrOWwIEH CTaHAapTHOIO BUJA.
Crenens MHOrowieHa. Cio)keHHe, BBIMUTAaHUE U YMHOXEHUE MHOTOWIEHOB. DOpMyIIbl
COKpAILIEHHOTO YMHOXEHUS: KBaJIpaT CyMMbI U KBaJpaT Pa3HOCTHU ABYX BBIPAXKEHUH,
IIPOU3BEJICHNE CYMMBI U PA3HOCTHU JIBYX BbIpa)k€HUH. Pa3zioxeHne MHOroujeHa Ha MHOKHUTEIIHN.
Boinecenne MHOXUTENS 32 CKOOKM. MeTon rpynnupoBKu. Pa3HoCcTh KBaipaToB IBYX
BhIpakeHni. CymMMa M pa3HOCTh KyOOB ABYX BbIpakeHuH. KBanpaTHsbiil TpéxwieH. Kopenn
KBaJpaTHOro TpéxwieHa. CBoMcTBa KBaipaTHOrO TpéxwieHa. Pa3noxeHue KBajpaTHOIO
TpEXUJIEHA HA MHOKUTEIN

Pannonansubie BoipaxkeHusi. Llensie Bopaxkenus. J[po6Hbie BbipaxeHnus. PannonansHas qpoob.
OcHOBHOE CBOMCTBO paliMOHaNbHOM Apodu. ClioKeHUe, BBIUMTAHUE, YMHOKEHUE U JICTICHUE
panoHaIbHBIX Ipobeil. Bo3Benenue panmonanbHoM 1podu B creneHb. ToxIecTBEHHbIE
npeoOpa3oBaHus pallMOHAIBHBIX BhIpakeHuil. CTENeHb ¢ IEeNbIM MoKa3aTesieM U €€ CBOICTBa.

KBagparubie kopHH. AprudMeTHUECKuil KBaApaTHBI KOPEHb U €r0 CBONCTBA.
ToxnecTBeHHbIE TPe0Opa30BaHUs BBIPAXKEHUM, COIEPIKALINX KBaApaTHbIE KOPHU.

¢ YpaBHCHUS

VYpaBHeHue ¢ 01HOM nepeMeHHoM. KopeHb ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHHS.
CBolicTBa ypaBHEHUI € OJIHOU epeMEHHON. Y paBHEHHE KaK MaTeMaTH4ecKasi MOJEIb
peaIbHON CUTYallUH.

Jluneitnoe ypaBHenue. KBanpatHoe ypaBHeHue. @opmysa KOpHEH KBaApaTHOTO ypaBHEHHUSI.
Teopema Buera. PanimonanbsHbeie ypaBHeHHs. PellieHre paBHOCUIIBHBIX YPABHEHHH, CBOASIMNXCS
K JUHEHHBIM WM KBaJpaTHBIM ypaBHEHUsM. PelieHne TeKCTOBBIX 33/1a4 C MOMOIIIBIO
paloHaIbHBIX YPABHEHHUIA.

VYpaBHeHMe ¢ 1ByMs nepeMeHHbIMU. ['paduk ypaBHEeHuUs ¢ [ByMs iepeMeHHbIMU. JInHeiiHoe
ypaBHEHHE C JIBYMs EPEMEHHBIMH U €ro rpauk.

CucreMbl ypaBHEHUH C IByMs IepeMeHHbIMH. ['paduyeckuii MeTos pemieHns CUuCTEMbI
YpaBHEHUHU C ABYMs IIEpEMEHHBIMU. PelieHue cucrteM ypaBHEHUN METOIOM ITOACTAHOBKHU U
cnoxenus. CucreMa AByX ypaBHEHHH C JByMsI IEPEMEHHBIMU KaK MOJEIb PEaJIbHOU CUTYaLlUN.

+» Hepasencrtra

UucnoBble HEPaBEHCTBA U UX cBOMCTBA. ClI0KEHHE U YMHOKEHHE YHCIIOBBIX HEPABEHCTB.
OnenuBanue 3Ha4eHus BhIpakeHUs. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHBIE
HEpaBeHCTBA. UYHCIIOBBIE IPOMEXYTKH. JINHEMHBIE N KBAJAPATHBIC HEPABEHCTBA C OJTHOM
nepeMeHHOi. CHCcTeMbl HEpaBEHCTB C OAHON EPEMEHHOM.

** YUucinoBble MHOXKECTBA

MHuoxecTBO 1 ero 3neMeHThl. CriocoObI 3a7aHusl MHOKeCTBa. PaBHBIe MHOXKecTBa. [lycToe
MHOkecTBO. [TogMHokecTBO. Onepaniuu HaJl MHOXKecTBaMu MtocTpanusi COOTHOLIEHUM
MEK]1y MHOYKE€CTBAMHU C MOMOILBIO JuarpaMMm Jisiepa. MHOKECTBA HATYpalIbHBIX, LETbIX,
paIrroHaIbHBIX YuCell. ParmonansHOE 9KCIO Kak ApoOb BUa % , [JIe M- 1EeJI0€ YUCIO, an —
HaTypaJIbHOE, U KaK OeCKOHEUHasl epruoudeckas necaTuanas apoos. [Ipeacrapnenue 06
MPPALMOHAIBHOM 4Kciie. MHOXKECTBO IEHCTBUTENBHBIX uncen. [IpencraBinenne
JIENCTBUTENHLHOTO YKCiIa B BUJIe OECKOHEYHON HEMEePUOAUUYECKON TECATHUHOM IpoOu
CpaBHeHHUe JIeHCTBUTENBHBIX uncesl. CBs3b Mex 1y MHOXKecTBaMu N. Z. Q/

s DyHKIIUU
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Yuc/ioBble (PyHKIHUHU

@DyHKIIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BenuuHaMu. [lonsatre pynkunn .OyHKIMS KaKk
MaTeMaTH4ecKasi MOJeIb pealibHoOTo mporecca. O0macTh onpeaeneHus 1 001acTb 3HaYCHUN
¢ynkuuu. CiocoOs! 3aganus ¢pynkuuu. ['paduk ¢pynkuuu. [loctpoenue rpadpukoB QyHKIHII ¢
nomonipo npeodpazosanuii puryp. Hynm ¢pynkmun. IIpoMexxyTkn 3HaKONOCTOSHCTBA (DYHKIIHH.
[TpoMexxyTKH BO3pacTaHHs U IPOMEKYTKH YObIBaHUS (DYHKIIUH.

Jluneitnas GyHKIUSA, OOpaTHAS MPOMOPLIHUOHALHOCTD, KBaIpaTHyHas QyHKITHS,
dyHKIMA y = VX , UX CBOHCTBA U TPadUKH.

YuciaoBble MOCJI€I0BATEILHOCTH

[TonsTHE YNCIOBOI MOCHenOBaTeNbHOCTH. KOHEUHBIE 1 OECKOHEUHBIC
nocneaoBarenbHOCTH. CrocoObl 3a1aHUs MTOCIIEI0BATEILHOCTU. ApudMeTndeckas u
reomerpuueckas nporpeccur. CBoicTBa 4JICHOB apU(PMETUIECKON 1 TeOMETPHUIECKOM
nporpeccuii. DopmMyiibl 0011Iero YieHa apu(MEeTUIECKON U TeOMETPUUECKON MPOTPECCHIA.
DopMyITbI CYMMBI N —TIEPBBIX WICHOB apu(PMETHUECKON B reoMeTprIecKoi mporpeccuit. Cymma
0ECKOHEYHOM TeOMETPHUUECKOM Mporpeccu, y kotopoi |q| < 1. IlpencraBienne 6€CKOHEYHOM
NEePUOANYECKON IeCATUYHON ApodU B BUJIE OOBIKHOBEHHOH IpO0H.

** DIIEMEHTEI NPUKJIAJHON MaTeMAaTUKHU

Marematrnueckoe monenupoBanue. [IporentHsie pacuérer. @opMyiia CIOKHBIX MTPOLIEHTOB.
[TpubnnxEnnble BbIUUCIEHUs. AGCOIIOTHAS U OTHOCUTENbHAs MOrpeimHocTH. OCHOBHBIE
IpaBujIa KOMOMHATOPHUKH. YacToTa M BEpOSATHOCTH CllydaifHOTO coObITHsa. Kitaccuueckoe
oIpezieJIieHue BeposiTHOCTH. HavanbHble cBeieHns 0 craTucTHKe. [IpencTaBienne qJaHHbIX B
BUJIe TAOJIMII, KPYTOBBIX M CTOJIOYATHIX AUarpamm, rpadpukoB. CTaTHCTHYECKHE
XapaKTEPUCTHKH COBOKYITHOCTH JIAaHHBIX: CpEIHEee 3HaYeHHe, MOJa, pa3Max, MeauaHa
BBIOOPKH.

X8 Anre6pa B HICTOPHUYICCKOM PA3BHUTHH.

3apoxaeHue anreopbl, KHATAa O BOCCTAHOBJICHUHU U TTPOTHUBOIIOCTABICHUHT
Myxammena anb-Xopesmu. Mcropus popmupoBaHus MaTeMaTHuecKoro sizbika. Kak
3apoauiach uaes koopauHar. OTKpbITHE UPPALMOHAIBHOCTH. M3 HCTOpUU BOSHUKHOBEHUS
dbopMyn ans pemieHus: ypaBHeHul 3-if u 4-if creneneit. VcTopus pa3BUTHS MOHSATHS
¢yuknun. Kak 3apogunace Teopusi BeposiTHocTeil. Yncna ®dubonayuu. 3agaua
JI.IIuzanckoro (PuboHaYun) O KPOJIUKAX.

JI.® Maruauukwuii. I1.JI.Ye6sme. H.M.JIo6aueBckuii. B.S.byHsikoBckwmil.
A.H.Kommoropos. ®.Buet. Il.depma. P.Jlexapt. H.Tapranss. [I.Kapnano. H.AGens.
b.ITackans. JI.IIuzanckumii. K.I'aycc.

Konuuecmeo konmpoavnvix pabom:

7 kmacc-8 & kmacc-7 9 kiacc- 6

ConeprkaHue Kypca reoMeTpun 7-9 KjiaccoB

%+ IIpocreiiime reoMmeTpuyeckue purypel

Touka, npsamas. OTpe3ok, ay4. Yroa. Buas! yrios. CMexHbIe U BEpTUKAIBHBIE YTJIbL.
buccekrpuca yria.
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[Tepecekaronuecs u napajvienbHbie npsameie. [lepnenaukynapusie npsamseie. [Ipuznaku
napajuleJbHOCTH IpsMbIX. CBOMCTBA NapauieabHbIX NPAMBIX. [leprneHauKyIsap 1 HaKJIOHHAS
K IIPSMOM.

X MHOTOyIroJIbHUKH.

Tpeyronsauku. Buasl TpeyronsHukoB. Mennana, GuccekTpuca, BbICOTa, CPEIHSA
JIUHUA TpeyrojabHuKa. [IpusHaku paBeHcTBa TpeyronbHUKOB. CBOMCTBA U IPU3HAKU
paBHOOEIPEHHBIX TPEYTrobHUKOB. CepeinHHBIN NepHIeHuKyIsIp oTpe3ka. CyMma yrios
TpeyroyibHUKa. BHelHue yriel TpeyronbHuka. HepaBenctBo TpeyrosibHuka. COOTHOLICHUS
MEXy CTOPOHAMH U yrilamu TpeyrosbHuka. Teopema [Tugaropa.

[TomoGHbIe TpeyronbHUKH. [Ipu3Haku mog00us TPeyroJbHUKOB. TOYKH
nepeceueHus MeraH, OUCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEAMHHBIX MEPICHANKYISPOB
CTOPOH TpeyroyibHuka. CBOWCTBO OMCCEKTPHCH TpeyroipHUKa. Teopema Daneca.
MeTtpuueckue COOTHOUIEHUS B IPSMOYTOJIbHOM TpeyroibHuke. CuHyC, KOCUHYC, TAHTEHC,
KOTaHT'€HC OCTPOTO yriia MPsIMOYTOJILHOTO TpeyroJibHUKA U yriaoB oT 0 1o 180°. ®opmyiisl,
CBSI3BIBAIOIINE CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC OJTHOTO M TOTO Ke yriia. Penienue
TPEYroJILHUKOB. TeopeMa CHHYCOB U TeopeMa KOCHHYCOB.

Yersipéxyronpuuku. [lapamnenorpamm. CBoiicTBa U NpU3HAKU
napajuienorpamma.. IlpsimoyrosnbHuk, pomMO, KBaapar, UX CBOMCTBA U NpU3HaKku. Tpaneuus.
Cpenusis TuHUS Tpaneluu 1 e€ CBOMCTBa.

MHoroyroiabHUKY. Beinykiible MHOTOYrojbHUKH. CymMMa YIJIOB BBIITYKJIOTO
MHOI'OyTroJbHUKa. [IpaBrIIbHBIE MHOTOYTOJIbHUKH.

X OKDV)KHOCTB U KpVT.
["'eoMeTpuUYECKHE NOCTPOCHUS

OKpy>XHOCTb U KpYT. DIIEMEHTBI OKPY>KHOCTH U Kpyra. L{eHTpalibHble U BIMCaHHBIE
yribl. KacaTenbHast K OKpYHOCTH U €€ CBOMCTBA. B3auMHOe pacronoxeHue npsamMon u
OKpYKHOCTU. ONIMCHHAsA 1 BIIMCAaHHAs! OKPYXHOCTH TPEYrobHUKA. BrincanHble U ONMCaHHbIE
YETBIPEXYTOJIBHUKH, UX CBOMCTBA U MPU3HAKU. BriMcaHHbIE U ONMCAaHHBIE MHOTOYTOJIbHUKHU.

I'eomeTrpuueckoe mecto Touek (I'MT). CepenuHHBIN NEPIEHIUKYIIAP OTPE3Ka U
Ouccextpuca yria kak ['MT.

I'eomeTprueckue NocTpoeHus: HUPKYJIEM U TUHENKON. OCHOBHBIE 3a]a4uX Ha
IIOCTPOCHHUE: TOCTPOCHUE YIIIA, PABHOI'O JAHHOMY, TOCTPOCHHUE CEPEIUHHOTO NEPIICHANKYIIAPA
JAHHOTO OTpe3Ka, IOCTPOCHHE MPSIMON, IPOXOAIIEH Yepe3 JaHHYIO TOUKY U
NEePIEeHIUKYJIIPHON JTaHHOW MPSIMOM, MOCTpOEHUE OMCCEKTPHUCH! AJaHHOTO yria. [loctpoenue
TPEYroJIbHUKA 110 3aJaHHbIM 351eMeHTaM. Meron I'MT B 3aauax Ha MOCTpOECHHUE.

«» M3Mepenne reoMeTpuYeCKuX BEJIUYUH

I[J'II/IHa OTpEC3Ka. Paccrosnaue MCKAY ABYMS TOYKaMHU. PaccrosiHue oT ToukH g0 Hp}IMOﬁ.
Paccrosnue MCKAY NapaJlJICIbHBIMHA IPSAMbIMH.

IlepumeTp MHOTOYTOJIbHUKA.
JlivHa okpyXHOCTH. [{n1HA Tyru OKpY>KHOCTH.
I'panycHas mepa yria. BennunHa BMcaHHOTO yria.

IlonsTue momanu MHOI'OYToJIbHUKaA. PaBHOBenMKHE (pI/II‘prI. HaxoxaeHue miomaau
KBaapara, NpsAMOYTrOoJIbHUKA, apaJuIejiorpaMmma, TpC€yrojbHuKa, TpanCunuu.
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[Tonsarue mnomanu kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIIACH TOJOOHBIX (QUTYD.

% JlekapTOBBEI KOOPAMHATHI HA MIIOCKOCTH

dopmysa pacCTOSHUS MEXAY ABYyMs Toukamu. KoopauHaTsl cepeluHbl OTpe3Ka. Y paBHEHHE
(burypbl. YpaBHEHHE OKPYKHOCTH H MPAMON. YTIIOBOH KOAD(DUIIMEHT MPSIMOH.

% BekTopsl

[Tonsitue BexkTopa. Moayns (nmmuHa) Bektopa. PaBubie BekTopsl. KomumnHeapubie
BekTOpbl. KoopaunaTel BekTopa. Cii0)KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucno. CkanspHoe pou3BeieHne BeKTOpoB. KocuHyc yria Mexay AByMsl BEKTOPaMU.

s [eomeTpuyeckue npeodOpa3oBaAHMUS

[Tonsatue o npeobpazoBanuu ¢purypsl. JBrwkenue Gpurypsl.. Buabsl 1BuxeHus Gurypsi:
napajuieNIbHBIA IEPEHOC, OCeBast CAMMETpPHs, TOBOPOT. PaBHbie dpurypsr. ['omoreTns. [logobue

duryp.

% DJIEMEHTHI JOTUKU

Onpenenenne. Akcuom U TeopeMsl. JlokasaTenbeTBo. JJokazaTrenbcTBo OT MPOTUBHOTO.
Teopema, obpatHas ganHoii. HeoOxomumoe 1 1ocTaTOYHOE yCIIoBHE. YTIOTpebIeHne
JIOTMYECKUX CBA3Z0K eCill..., MO..., Mo20a U moabko mo2od.

X ["'eoMeTpust B MICTOPUICCKOM PA3BUTHUHM.

N3 wucropum reomerpun, «Hauana» EBknupa. Hcropus maroro mnocrynara EBknupaa.
Tpuronomerpusi — Hayka 00 H3MEpPEHUU TPEYroiabHUKOB. [locTpoeHne mpaBUIIBHBIX
MHOTOYyroJabHUKOB. Kak 3apoauniiace uaess KoopJauHar.

H.N.Jlo6auesckuii. JI.DOinep. ®anec. [Tudarop.

Konuuecmeo konmponvnvix pabom

7 xnacc-6 8 ximace-7 9 xnacc-6
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TemaTuueckoe miianuposanue. Marematuka. S Kiace

5 yacoB B Heelo, Bcero 175 gacos;

s
a -g- KoimuecTBo
S 2 Conep:kanue y4eOHOTO JacoB XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
E =4 MaTepHuaJia (Ha ypoBHe y4eOHBIX AelCTBHI)
<
=
I
I'nasa 1 20
HarypaabHble yucia
1 Psan HaTypanbHbIX yncen 2 Onucvlieams CBONCTBA HATYPAJILHOTO psja. UUTaTh U 3anuchiBaTh HaTypaibHbIC YHCIA,
CPaBHMBATh U yNOPSL0YUBATh UX.
2 Hudpsr. 3 P ynopaa
JlecsTraHAs 3a1IHCH Pacnosnasams Ha yepTexax, puCyHKax, B OKpYXKarolleM MUPE OTPE30K, MPSAMYIO0, JIyY,
HATYPATEHBIX THCEI IIOCKOCTh. [IpMBOAUTE IpUMeEpBI MosieNnel 3Tux (uryp.
H3zmepamv 1nuHbl 0Tpe3koB. CTPOUTH OTPE3KH 3a/laHHOM JUIMHbI. PelaTh 3agaun Ha
3 Otpe3sox 4 HaxO’KJIEHUE JUIMH OTPE3KOB. BrIpaxxaTs OJHU €IMHHULIBI JUIMH Yepe3 apyrue. [IpuBoauts
T10CKOCTS. IIpUMEpHI TPUOOPOB CO LIKATAMH. § §
Tpsimast. Jyu Cmpoums Ha KOOPJAUHATHOM JIy4€ TOUKY C 3aJJaHHOM KOOPAMHATOM, ONPEAEIATh KOOPAUHATY
TOYKH
5 HIkana. 3
Koopaunarssliii 1y4y
6 CpaBHeHuE HaTypaJIbHBIX 3
qucesn
IToBTOpEHME M 1
CUCTEeMaTU3alus
y4eOHOro MaTepuasa
KonTponbHas 1
paborta Ne 1
I'nasa 2 33
Ciio:xeHre U BbIYMTAHHE
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]
o€ KoauuyectBo
S = Coaepixanue yueOHOTo 4acoB XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
é s MarepuaJia (Ha ypoBHe y4eOHBIX JAelcTBHUIl)

]

=

I
HATYPAJIbHBIX YHCe]

7 CrnosxeHue HaTypaJbHBIX 4 Dopmynuposams CBONCTBA CII0)KEHUS U BBIUNTAHUS HATYPAJIbHBIX YHCEN, 3alIChIBATh 3TH
yucesn. CBoicTBa cBoiicTBa B BUJe popmyit. IIpuBoanTh NprUMeps! YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, (OpMYII.
CIIOKEHUS CocTaBisTh YMCIOBBIE U OYKBEHHBIC BBIPAKEHHSI 110 YCIOBHIO

3ajaud. Pemate ypaBHEHHs Ha OCHOBAaHUU 3aBUCUMOCTEN MEXy KOMIIOHEHTaMH JI€HCTBUI

8 BrrunTanne HaTypanbHBIX 5 o

wncel CJIOKEHMSI U BBIYMTAHUA. Perarh TEeKCTOBBIE 331a41 ¢ IOMOIIbIO COCTABICHUS YPaBHEHUH.
Pacnosnasams Ha yepTexax U pUCYHKaX yIJbl, MHOTOYI'OJbHUKHU, B YACTHOCTH TPEYT OJIbHUKH,
9 YHucinoBble 1 OYyKBEHHBIE 3 NpSMOYTOJIBHUKH. Pacrio3HaBaTh B OKpY’KaloieM MUpPE MOAEITH 3TUX QUTyp.
BbIpaKeHHST. DOPMyITbI C noMouipI0 TpaHCHOPTHUPA U3MEPSATH IPATYCHBIE MEPHI YIJIOB, CTPOUTH YIJIbl 33JaHHON
Koutpossias paGora Ne 2 1 IpaJlyCHOI MEpBI, CTPOUTH OMCCEKTPHCY JaHHOTO yria. KnaccuduumpoBaTs yrisl.
KnaccugunupoBars TpeyrojJbHUKH 110 KOJIMUYECTBY PABHBIX CTOPOH U 110 BUJIaM UX YIJIOB.
10 | Ypasnenue 3 OnuceIBaTh CBOMCTBA NPSMOYTOJIbHUKA.
11 | Yrou. OGo3HauYCHHE YIIOB 2 Haxooums ¢ momo1pto (opMys epuMeTpbl IPSIMOYTOJIbHUKA U KBaJparta. Pemarte 3a1auun Ha
HaXO0X/IeHWE IEPUMETPOB MPSMOYTOJIbHUKA U KBaJpaTa, IpalyCHOH MepbI YIJIOB.

12 | Bunasl yrios. U3mepenue ) Cm » -

POUMb JTOTUUECKYIO LIETIOUKY PacCyKIEHUH, CONIOCTABIATh MOTYYEHHBIN pE3yibTaT ¢
yrios YCIIOBHEM 3a/IauH.

13 MHOFOYFOHBHI/IKI/I. 2 Pacnosznasame (I)I/Il"prI, HMCIOIMUEC OCb CHUMMETPHUH
PaBHble Gpurypst

14 | TpeyronbHHK U €ro BUJBI 3

15 | [IpAMOyTONBHUK. 3
Ocb cummetpun purypsl
IToBTOpEHME M 1
CUCTeMaTU3alus
y4eOHOro MaTepuasa
Kontponbnas padota Ne 3 1

I'nasa 3 37
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]
o€ KoauuyectBo
S = Coaepixanue yueOHOTo 4acoB XapakTepucTHKAa OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYeHHKA
E s MarepuaJia (Ha ypoBHe y4eOHBIX JAelcTBHUIl)

]

=

I
YMHoO:KeHue U aeJIeHne
HATYPAJbHBIX YK Ce]

16 | YMHOXeHue. 4 Dopmynuposams CBOMCTBA YMHOXKECHHSI U [ICJICHUS HATYPAJIbHBIX YHCEJI, 3aIIMCBIBATH 3TH
[IepemecturenpHoE cBoiicTBa B Buie (hopMyil. Pemarh ypaBHEHHs Ha OCHOBAaHUU 3aBUCUMOCTEN MEXY
CBOMCTBO YMHO>KCHHUS KOMIIOHEHTaMH apu(pMETUYECKUX JECHCTBUMA.

17 | Coueratensuoe i 3 Haxooums ocTaToK 1pu €IeHUHN HaTypalbHbIX unceln. [1o 3a1aHHOMY OCHOBaHUIO U

IIOKA3aTeNI0 CTENIEHN HaXOAUTh 3HAYCHUE CTEIIEHU YNCIIa.

pacnpeneIuTenbHOoe

CBOMCTRA YMHOYKEHHS HaxonuTs momaay npsiMOyroiibHIKA B KBaJIparta ¢ MoMoInbko Gopmyi. Beipaxars oqHu
€IMHULBI IIOLANN Yepe3 ApyTHe.

18 | Henenune 7 Pacnoznasams Ha yepTexkax U pUCYHKAX IPSIMOYIOJIbHBIN NapaJUIENICIUIIEN, TUPAMULY.

19 | Jlenenue ¢ ocTatkom 3 PacrniozHaBaTh B OKpyXaroleM MUpe MoJieu 3TUX Guryp. M300paxars pa3BEPTKU

IPSIMOYTOJIBHOTO TIapajuieenuIeia U MUpaMuabl.

20 | Crenenp uncina 2 Haxooums 00bEMBI IPSIMOYTOJILHOTO Mapajuiesenumne1a 1 Kyoa ¢ moMouLbio (GopMyIl.
KowntpounbHas paGora No 4 1 BeIpaxxaTb 0JJHM €MHHUIBI 00BbEMA Yepe3 IpyTHe.

1 o 0 2 Pewamb koMOUHATOPHBIE 3a/1a4 C TOMOIIIBIO ITepedopa BapUaHTOB

nowmwans. [Inomans
MPSIMOYTOJIbHUKA

22 | I[IpsamoyronbHbIi 3
HapauIeIeUIIC .

[Tupamuna

23 | O6BEM NPAMOYTOIBHOTO 4
napajuleJenunea

24 | KomOGuHaTopHble 3a71auu 3
[ToBTOpEHME U 2
CHUCTEMAaTU3aLINs
yueOHOro Marepuana
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]
o€ KoauuyectBo
S & | Conep:xanne yueGHoro YACOB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH YUeHHKA
E s MarepuaJia (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
]
=
I
Kontponbnas padota Ne 5 1
I'nasa 4
18
OO0bIKHOBEHHbIE IPOOH

25 | [lonsTe OOBIKHOBEHHOM 5 Pacnosznaéams 00BIKHOBEHHYIO APOOB, MPaBUIIbHBIC M HEMIPABUIIbHBIE IPOOU, CMEIIIAHHBIC
npobu qHCIa.

26 | MpasiibHbic n 3 YuraTh U 3aNIKCBIBATh OOBIKHOBEHHBIC IPOOH, CMeIIaHHbIe yrcia. CpaBHUBATh OOBIKHOBEHHbBIE
HENpABHIBHEIE APOGEH JIpoOU ¢ paBHBIMU 3HaMeHaTe sIMHA. CKIIaIbIBaTh U BEIYUTATH OOBIKHOBEHHBIC IPOOHU C PAaBHBIMH
CpabHerie apobeii ' 3HaMeHaresIMu. [IpeoOpa3oBbIBaTh HEMIPABIIBLHYIO JPOOb B CMEIIAHHOE YUCIIO, CMEIIAHHOE

YHCIIO B HEMIPABWIIBHYIO JP00b. YMETh 3aITUCBIBATh PE3YIbTAT JICIICHHS IBYX HATypPaIbHBIX

27 | CnoxxeHue 1 BBIYNTAHHUE 2 YrceN B BUjie OOBIKHOBEHHOU APOOH
npo0eit ¢ 0IMHAKOBBIMHU
3HAMEHATEIISIMHU

28 | lpobu u nenenue 1
HATypaJIbHBIX YHCel

29 | CMmemianHbIe YHCIIA )

[ToBTOpEHME 1 1
CUCTEMAaTH3AIIHS
y4eOHOro MaTepuasa
KonrtponbHas padora Ne 6 1
I'nasa 5 48
JecaTHYHBIE 1POOH

30 | IIpencraBnenue 4 Pacnosnasams, auTaTh U 3aMUCHIBATh IECATUYHBIC TPpoOU. Ha3wpIBaTh pa3psiibl 1eCATUIHBIX

0 JECATHYHBIX IPOOsIX 3HAKOB B 3aMHCH JECATHUHBIX Apobeii. CpaBHUBATH AecATUYHBIE ApoOu. OKpYTIATh
ECATHYHBIC IPOOH M HATypabHbBIE YnciIa. BBITIOTHATS IPUKHIK

31 CpaBHEHHE IECATUUHBIX 3 A Ap pr p Ny AKY

pobei pPE3yNbTAaTOB BHIYHCICHUN. BBIMOMHATE apudmMeTrnuecKkue AeWCTBUS HaJl IeCATUIHBIMU
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[
o€ KoauuyectBo
S = Coaep:xaHue yueOHOT0 YACOB XapakTepucTHKA OCHOBHBIX BH/IOB J1eSIT€IbHOCTH YUeHHKA
é s MarepuaJia (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
<
=
I
32 | OkpyrieHue yucei. 3 JIPOOSIMH.
[Mpukuaku Haxooums cpennee apudpmMeTHIecKoe HECKOMbKHX rcel. [[puBOAUTh IpUMEpHI CPETHUX
3HAYEHUI BEIMYUHBL. Pa3bsCcHATH, YTO TaKOE «OJMH MpOoUeHT». [IpeacTaBisaTs MpOLEHThI B BUJIE
33 | CnoxxeHue U BHIYUTAHUE 6 6eit ’ 6 5 pott I pel pott A
N ECATUYHBIX JpO0Oeii U AecATUYHBIC APOOU B BUJIE TPOIICHTOB. HaX0oAUTh MPOLIEHT OT YKCIia U
JECATUYHBIX Ipo0eit . AP a Ap AC 1oLt a pon
YHCIIO 110 €r0 MPOLIEHTaM
Kontponbnas padora No 7 1
34 VYMHOXEHUE TeCATUIHBIX 7
npobeit
35 JleneHue aecITUYHBIX 9
npobeit
KonTponbraas padora Ne 8 1
36 | Cpennee 3
apudmernyeckoe.
Cpennee 3HaueHue
BEJTUYHHBI
37 [Iponentsl. Haxoxenue 4
MIPOIIEHTOB OT YKCIIA
38 | Haxoxnenwue yucia mo 4
€ro MpOoIeHTaM
[ToBTOpEHME U 2
CUCTeMAaTH3aIIHS
yueOHOro Marepuana
Konrtponsnast padora Ne 9 1
IoBTOpEHUE 19
U CHCTeMATH3AIUS
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]
o€ KoanuectBo
S = Coaepixanue yueOHOTo 4acoB XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA
E s MaTrepuaJia (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
]
=
I
yueOHOro marepuaJja
YpaxHeHus 18
JUISI IOBTOPEHUS Kypca
5 Kiacca
KonTponsHas padora Ne 10 1
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TemaTnueckoe mianuposanue. Maremaruka. 6 Kiacc
5 yacoB B HeJENI0, Bcero 175 yacos.

]
g
2 2 Conep:xanue yueOHOT0 KoanuectB XapakTepucTHKA OCHOBHBIX BU/0B /IeAITEJIbHOCTH Y4eHUKA
E s MarepuaJjia 0 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
]
=
|
Tnasa 1 17
JeJMMOCTh HATYPAJBHBIX YK CeJ
1 Jenutenu u KpatHble 2 Dopmynuposams ONPEEICHUS TOHATUI: JEIUTENb, KPATHOE, IIPOCTOE YUCIIO, COCTABHOE
YHCII0, OOIIUI AeTUTEIh, HAMOOIBIIUI OOIIHIA JeTUTENb, B3AMMHO TIPOCTHIE YnCia, 00Iee
2 [Ipusnaku genumoctu Ha 10, 3 » OOIIIHH 1 ° T 1 ’ p » OO
Ha 5 i HA D KpaTHOE, HauMeHbIIee o0lee KpaTHOE M MPU3HAKU JETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucwvieams TpaBuiIa HAXOXKACHHS HanOobIero oomero aenurens (HOJL), HaumeHbIero
3 IpusHaku genumocTu Ha 9 3 obmiero kpatHoro (HOK) Heckonbkux uucen, pa3noKeHus HaTypaJbHOTO YHCIIa Ha MIPOCThIE
uHa3 MHOXUTEIN
4 ITpocTeie u cocTaBHBIE 2
qucia
5 HaunGonbmmii oomuit 3
JIEIUTENb
6 Haunmensbiiee oo1ee 3
KpaTHOE
KonTponbhas padota Ne 1 1
I'naea 2 38
OObIKHOBEHHBIE IPOOH
7 OcHOBHOE CBOMCTBO IpoOH 2 Dopmynuposams ONpeNIeTICHUS TTOHATUI: HECOKpaTUMasi po0k, 00U 3HAMEHATEIb JIBYX
3 Coxpamenne apobeit npobeii, B3anMHO oOpaTHble yucna. [[puMeHsITh OCHOBHOE CBOWMCTBO APOOU JJIsi COKpAICHHS
npobei. [TpuBoauTh MpoOu kK HOBOMY 3HaMeHartelt0. CpaBHUBATH OOBIKHOBEHHBIE TPOOH.
9 HpI/IBeHCHHe Ilp06el7l K 4 Brimoaaare apI/I(bMeTquCKI/Ie eficTBUA HaJl OOBIKHOBEHHBIMU ,Z[pO6$IMI/I.
00111eMy 3HaMEHATEITIO.
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<
g
S = Conepixanue y4eGHOro KoauuectB XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH YUYeHHKA
E s MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIi)
<
=
I
CpaBHeHue npodeit HaxoauTe 1po0b OT YKciia M YHCII0 0 3aJJaHHOMY 3HaueHHIO ero apoou. [Ipeodpa3oBbIBaTh
OOBIKHOBEHHBIE IPOOU B ecaTudHbIe. HaxoauTh AecsTuaHoe MpUOIMKeHne 00bIKHOBEHHON
10 CrnoxeHre U BEIYUTAHHE 5 P A TS A p
o Ipodu
npobeit
KonTponbHas padora Ne 2 1
11 YMHOXeHHE Apodeit 5
12 Haxosxxnenue npodu ot 3
qucla
KonTponbnas pabora Ne 3 1
13 B3aumno oOpartHble uncia 1
14 Henenne npobeii 5
15 Haxoxnenue uucna no 3
3HAUEHUIO ero JApodu
16 [IpeobpazoBanue 1
OOBIKHOBEHHBIX JIpO0Oeii B
JECATHYHBIC
17 beckoHneunble 1
MIEPHOANYCCKHE JCCSITHUHBIC
npodu
18 Jecsatruunoe npubInxeHue 2
OOBIKHOBEHHOH J1poOH
KonTtponbsHas padota Ne 4 1
I'nasa 3 28
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]
&g
S e Copepxxanue yuyeOHOT0O Konuyects XapakTepucTHKA OCHOBHBIX BH/J0B J1eSITEJIbHOCTH YYeHHKA
é § MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIi)
=
I
OTHOLIEHUS U PONOPIUM
19 OTtHoueHus 2 Dopmynuposams ONPEEICHUSA IOHATUI: OTHOLLIEHUE, IIPOIIOPLIMS, IPOLEHTHOE OTHOIIICHHE
20 Tponopman 5 JIBYX YHCEJI, PSMO MPOMOPLHOHANBHBIE U 00pATHO MPOMOPLUUOHAEHBIE BETUYUHBI.
[IpuMeHATH OCHOBHOE CBOMCTBO OTHOLIEHUS 1 OCHOBHOE CBOMCTBO Iponopuuu. IIlpuBoants
21 IIporieHTHOE OTHOMICHHUE 3 MIPUMEPBI U OITUCHIBATh CBOMCTBA BEJTUYHMH, HAXOAIIMXCS B TIPSIMOM U 00paTHOM
JIBYX YU CEN MPOIOPLIMOHANIBHBIX 3aBUCUMOCTSIX. HaXoauTh MPOLIEHTHOE OTHOIIEHUE JABYX YHCEN.
Koutporsuas pabora Ne 5 1 Jlenuth 4nucio Ha MPONOPLUUOHAIbHBIE YACTH. }
3anucvléams ¢ TOMOIBIO OYKB OCHOBHBIE CBOMCTBA APOOU, OTHOIICHHUS, IPOIIOPLIUH.
22 IIpsimast 1 obpatHas 2 Ananuzuposams UH(PpOpPMAIIHIO, IPEACTABICHHYIO
11PpOIIOPIHOHAIBHBIC B BUJI€ CTOJI0YATHIX M KPyroBeIX Auarpamm. [IpencraBisate nHpOpMaIuio B BUIE
3aBHCHMOCTH CTONOYATBIX M KPYTOBBIX JHArpamm.
23 JleseHue 9rcia B JaHHOM 2 IIpusooums nipuMepsl caydaitHbIX coObITUH. HaxoIuTh BEpOATHOCTH CIy4ailHOro COOBITHS
OTHOIICHUU B OIIpITax
C PaBHOBO3MOKHBIMH HCXOJIaMHU.
24 OxpyKHOCTE 1 Kpyr 2 Pacnosnaéame Ha 4epTeRax ¥ PUCYHKAX OKPYKHOCTb, KPYT, JIUHIP, KOHYC, chepy, map u
25 I[J'II/IHa OKPYKHOCTH. 3 X 3JIeMEHTHI. Pacrmo3HaBaTh B OKpYyKaromeM MHUPE MOACIN OTHUX (i)I/Il"yp CTpOI/ITI) C
[Tnomans Kpyra MOMOILBIO ITUPKYJIS OKPY>KHOCTB 33JaHHOTO pajauyca. M300paxxaTh pa3BEPTKH LMIMHAPA U
koHyca. Ha3piBaTh npubnmkxénHoe 3HaueHue yucina. Haxoauts ¢ mnomoisto GopMyt JUIMHY
26 [{ununp, KOHYC, Map 1
OKPY>KHOCTH, IIJIOLIAAb KpyTa
27 Jnarpammsl 3
28 Cny4aiiHbIe COOBITHSL. 3
BepositHOCTB ciiydaitHOTO
cOOBITHS
Kontponbnas pabota Ne 6 1
I'nasa 4 72
PanuonanbHbIe yncIa
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]
&g
S = Conep:xanue yued0HOT0 KosanuectB XapaKkTepuCcTHKA OCHOBHBIX BH/IOB J1eATeIbHOCTH YYeHHKA
é s MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIi)
]
=
I
M aeficTBHUSA HAX HUMH
29 [TonoxxurenbHbIE 2 1Ipusooums IpuMephl UCIIOJIb30BAHUS ITOJIOKUTEIbHBIX U OTPULIATEIbHBIX YU CEI.
U OTpULIATEIbHbIC YNCIIa dopmynupoBaTh onpeAeIeHre KOOpAUHATHOM MmpsiMoil. CTpOUTh Ha KOOPIMHATHON MPSIMOii
TOYKY C 3aJJaHHOW KOOPAMHATOMU, ONPEEIATh KOOPANHATY TOYKH.
30 KoopaunaTtHas npsmast 3 y €3l P » OTIPCAL P y
Xapakmepuz06amb MHOKECTBO LIEbIX yicena. OObSICHATh MOHATHE MHOXKECTBA
31 Llesnbie unca. 2 PAIMOHAIIBHBIX YHCEIL.
ParnonaneHbie yncna Dopmynuposams ONPEAEICHUE MOLYIIA yncaa. HaxoquTs Moaynb yncia.
32 Moyt uncia 3 Cpasnueams palioHAIbHBIC YHCIIA. anonHj{TL apupMeTHIECKue ACHCTBUSA Hajl
palnMoHaIbHBIMU YUCIIaMH. 3alIMChIBATh CBOMCTBA apU(PMeTHUECKUX NeHCTBUI HAJ
33 CpaBHenue uncen 4 panroHaTBFHBIMU YuCIIaMu B Buae popmyi. HaspiBaTh K03 GuIMEeHT OyKBEHHOTO
KonrpomnbHas pabora Ne 7 1 BBIDAKCHUA.
IIpumensimsb CBOWMCTBA IPU PEIICHUH YpaBHEHHA. PemmaTh TEKCTOBBIE 33/1a4H C TIOMOIIHIO
34 CrnoxeHne parmoHaIbHBIX 4 ypaBHEHHit
ancen Pacnosnaéame Ha YepTekax U PUCYHKAX TEPIEHIMKYIISPHBIE U MapaUIebHBIE IPAMBIE,
35 CBOIICTBA CIIOKEHUS 2 (Gurypsl, UMEIIUE OCh CHMMETPUH, LIEHTP CUMMETPUH. YKa3bIBaTh B OKPY)KAOILIEM MUDE
palOHAJIBHBIX YUCET MOIOCIHN OTUX q)Hl"yp q)OpMy.]'H/IPOBaTB OMPECACIICHUEC NCPICHAUKYIIAPHBIX IMPAMBIX U
napaiesbHbIX NpsAMbIX. CTPOUTH ¢ IOMOIIBIO YTOJIbHUKA NEPIEHANKYIISPHBIE IPSIMbBIE U
36 Brlunranue panmoHaabHbIX 5 P p p r p yip p
napaieIbHbIe IPSIMBIE.
qHCe 7
ObvsacHamb 1 WITIOCTPUPOBATH MOHATHE KOOPIAUHATHOM MtockocTu. CTpOUTh Ha
Konrtponbnas pabora Ne 8 KOOPJAMHATHOH IJIOCKOCTH TOYKH C 33JJaHHBIMH KOOPJWHATAMH, ONPEIEIISATh KOOPIMHATHI
TOYEK Ha MIOCKOCTH. CTPOUTH OT/AENbHbIE IPpaUKN 3aBUCUMOCTEN MEXKIY BEIIMUMHAMH 10
37 YMHOX€EHNE paluOHAIBHBIX 4 .
ancen TOYKaM. AHAJIM3UPOBATH TPa(PUKH 3aBUCUMOCTEN MEXKTy BeTHINHAMH (PacCTOSTHHE, BpEeMS,
Temreparypa u T. I1.)
38 CBolicTBa yMHOXKEHHUS 3
paMOHATIBHBIX YHCEI
39 Koadduruenr. 5
PacnipenenurensHoe
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]
&g
S = Conep:xanue yued0HOT0 KosanuectB XapaKkTepuCcTHKA OCHOBHBIX BH/IOB J1eATeIbHOCTH YYeHHKA
E s MarepuaJjia 0 4acoB (Ha ypoBHe yueOHBIX JeilcTBHIi)
]
=
I
CBOMCTBO YMHOXKEHHUS
40 Jenenune paiMoHaIbHBIX 4
qrcen
KonTponbHas padora Ne 9 1
41 Pemenne ypaBaenui )
42 Penienne 3amad ¢ moMOIIbIO 6
ypaBHEHUI
KonTponbnas padora Ne 10 1
43 IleprieHiuKynsIpHBIE 3
psIMbIE
44 OceBas U LIeHTpaJIbHAs 3
CUMMETPHHU
45 [TapannenpHble MpsiMbIE 2
46 KoopaunarHas minockocTts 4
47 I'padpuku 3
KonTtponbHast padora Ne 11 1
IloBTOpPEHME
U CHCTeMaTH3alus 20
y4eOHOro marepuajia
YnpaxkueHus 19
JUIS IOBTOPEHUS Kypca
6 xiacca
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Copepxxanue yuyeOHOT0O
MaTepuaJja

Homep
naparpaga

KoauuectB
0 4aCOB

XapakTepuCcTHKA OCHOBHBIX BUJOB /1eAITEJIbHOCTH YYeHHKA
(Ha ypoBHe yueOHBIX JeilcTBHIi)

Kontponbnas padora Ne 12
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TemaTnueckoe IIaHupoBanme. Ajredopa. 7 Kiacc

Ko
]
o JIn
s = Coaepxanne yueOHOT 0 yec XapakTepuCTHKA OCHOBHBIX BUJOB J1eATEIbHOCTH YYeHHKA
z N .
= 8 MaTepuaJia TBO (Ha ypoBHe yueOHBbIX JeiCcTBHIl)
s ya
COB
I'nasa 1
Jluneiinoe ypaBHeHH e 15
€ OJJHOM ImepeMeHHOo
1 Beenenue B anredpy 3 Pacnosnasams qricnoBpie BRIpOKEHUS U BRIpXEHHS C IEpEMEHHBIMU, JINHEHHbIE ypaBHEeHUs. [IpuBOINTH
N N MIpUMEpPHI BEIPAXKEHUH C IEPEMEHHBIMHU, TUHEHHBIX YpaBHEHUN. COCTaBIATh BEIPAKEHHE C IEPEMEHHBIMH 110
2 JluneiiHOE ypaBHEHHE C OTHOU 5 .
HeDEMEHHOM YCIIOBUIO 337]a9i. BBITOMHATE mpeoOpa30BaHus BEIPAXKEHUH: IPUBOINUTH TIOJOOHBIE CllaraeMble, PaCKphIBATh
p cKoOKH. HaxoauTh 3HaueHrne BBIPAXKEHHS C TIEPEMEHHBIMH TPH 33/I1aHHBIX 3HAYCHUSIX MTEPEMEHHBIX.
3 Pemenue 3ana4 ¢ nomMoubro 5 Knaccupuumposats anredpandeckue BelpakeHus. ONHUCHIBATH 1EJBIE BEIPAKEHHSL.
ypaBHEHUH Dopmynupogams OTpeNelieHe JINHEHHOT0 ypaBHeHUs. PenraTs miuHelHOe ypaBHEHHE B 001IEM BUJIC.
ToBTODEHIE 1 WuTepripernpoBaTh ypaBHeHHE KaK MaTEMaTHUECKYHO MOJIEIb pealbHO# cuTyanuu. ONUCHIBATh CXEMY pEIIeHUs
p TEKCTOBOM 3alauM, MPUMEHSATH €€ JIJIsl pelieHus 3a1a4
Y CHCTEMaTH3aIus
y4e0HOTro MaTepraa
KonrtponpHas padora Ne 1 1
I'naga 2 50
Henblie BhIpa:keHust
4 ToXIECTBEHHO paBHbBIE 2 Dopmyauposams:
BbIpaxkeHHs. ToxnecTra onpeoeneHus: TOXJIECTBEHHO PaBHBIX BBIPAXKEHUH, TOXK/IECTBA, CTENIEHN C HATYPaIbHBIM ITOKa3aTeIeM,
OJIHOYJIEHA, CTAHJAPTHOrO BHUJa OAHOWIEHA, KO3 (UIMEHTa OJTHOWIEHA, CTENIEH! OJTHOYJIEHa, MHOTOWIEHA
5 Crenens ¢ HaTypaJbHBIM 3 A ’ Aap sla ol > K0 A ’ A ’ ’
CTETICHH MHOTOUJICHA;
MOKa3aTesneM .
ceoticmaa: CTETIEHU C HaTypaJIbHbIM ITOKa3aTesIeM, 3HaKa CTETIeHH;
6 CBoliCTBa CTENEHH C 3 npaeuia: JOKa3aTeIbCTBA TOXK/ECTB, YMHOKEHH OJTHOWIEHA HA MHOTOYJIEH, YMHOKEHHS MHOTOWIEHOB.
HaTypaJbHBIM OKa3aTeIeM loxaszvieams CBOMCTBA CTETIEHHU C HATYpPAJIbHBIM ITOKa3aTeeM. 3aliChIBaTh U JOKa3bIBaTh (JOPMYJIBL:
7 OJLHOWICHEI 2 MIPOM3BEICHIS] CYMMBI ¥ Pa3HOCTH JABYX BBIPA)KEHUIl, pa3HOCTH KBAJPaTOB JBYX BBIPAKEHUH, KBaApaTa CyMMEBI
Y KBaJIpaTa pa3HOCTH JABYX BBIPa)KEHHI, CYMMBI KyOOB M Pa3HOCTH KyOOB JBYX BBIPayKEHHH.
8 MHorouseHsl 1
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Ko

<
ot I
2 e Coaeprxanue yuedOHOI 0 qyec XapakTepHCTHKA OCHOBHBIX BU/0B JA€ATEIbHOCTH YUeHUKA
é s MarepuaJia TBO (Ha ypoBHe Yy4eOHBIX AeicTBHI)
<
s ya
cOB
9 CrnoxeHue 1 BBIYUTaHUE 3 Buiuucnsims 3HaUeHUE BRIPOKEHHI C TepeMeHHBIMU. [IpHMEHSITh CBOWCTBA CTEIEHH JIJIsl PEOOpa30BaHuUs
MHOTOYJICHOB BBIpOKCHUHA. BBIMOTHITH YMHOKECHHE OJTHOWICHOB U BO3BEICHUE OJTHOWICHA B CTeNeHb. [IpUBOIUTH OTHOUIICH
KOHTDOILHAS 360T3 No 2 K CTaHAApTHOMY BUIY. 3anuceIBaTE MHOTOYJICH B CTaHAAapPTHOM BUAC, ONPCACIIATE CTCIICHbL MHOT'OYJICHA.
p p - ITpeoOpa3oBbIBATH MPOU3BEACHUE OTHOWICHA U MHOTOUJICHA; CYMMBI, PA3HOCTH, IPOU3BEICHUS IBYX
10 YMHOXEHHE OIHOWICHA Ha 4 MHOTOYJICHOB B MHOTOYWICH. BBIMOIHSTE pa3noKeHUe MHOTOUWIICHA HA MHOXHTENHN CIIOCOOOM BBIHECCHHUS
MHOTOWICH 00111ero MHOKHUTES 38 CKOOKH, CITOcCOOOM TPYNIHUPOBKH, 10 POPMYJIaM COKPAIIEHHOTO YMHOXKEHHUS U C
11 VMHOIKCHIE MHOIOWICHA Ha 4 MPUMEHEHUEM HECKOJIBKHX cIToco00B. Vconb30BaTh yka3aHHbIE IPEOOpa30BaHUs B MIPOIIECCE PEIICHHS
MHOLOWICH YpaBHEHHUH, TOKA3aTENbCTBA YTBEPMKICHHUIMA, PEIICHHUS TEKCTOBBIX 33724
12 PaznoxeHne MHOTO4JIEHOB Ha 3
MHOXXUTeNU. BeiHecenue
00II1eT0 MHOXKHTEINS 32 CKOOKH
13 PaznoxxeHne MHOTOUJICHOB Ha 3
MHOXHTEH. MeTon
IPYNIIUPOBKU
Kontponbshas pabora Ne 3 1
14 IIpousBenenue pazHocTH U 3
CyMMBI JIBYX BBIpaKCHUI
15 Pa3nocTh KBagpaToB ABYX 2
BBIpaXXCHUI
16 KBangpat cymms! u kBagpat 4
PasHOCTH ABYX BBIpa>KCHUN
17 [IpeobpazoBaHre MHOTOWICHA 3
B KBaJIpaT CyMMBI T
Pa3sHOCTH ABYX BBIpayKCHUN
KonrponbHas padora No 4 1
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Ko

=
o JIM
2 e Coaeprxanue yuedOHOI 0 qyec XapakTepHCTHKA OCHOBHBIX BU/0B JA€ATEIbHOCTH YUeHUKA
é s MarepuaJia TBO (Ha ypoBHe Yy4eOHBIX AeicTBHI)
a 4a
COB
18 CymMa 1 pa3HOCTh KyOOB JBYX 2
BBIpaXEHUI
19 [MpumeHeHue pa3InIHbIX 4
CIIoCcO00B Pa3IIOKEHUS
MHOTO4JICHa Ha MHOKUTEIIN
IToBTOpeHue 2
Y CHCTeMaTH3alus
y4eOHOro MaTepuana
Kontponbshas pabora Ne 5 1
I'naea 3 12
DYyHKUNHU
20 CBsI31 MEXIy BETUUYNHAMU. 2 | Ilpusooums ipuMephl 3aBUCUMOCTEN MEXy BETMYMHAMU. Pa3znuyate cpenn 3aBUCUMOCTEH (DyHKLIMOHAIBHBIE
DyHKIUSA 3aBUCUMOCTH.
Onucvigamv noHamusl. 3aBUCUIMOM U HE3aBUCUMOU MEepeMEHHBIX, QYHKIMHU, apryMeHTa (yHKIIUH; CIIOCOOBI
21 CriocoObl 3a1aHust PyHKIIUU 2 P > dymictuau, aprym ymicrumm; .
3aganus GyHKUuH. QOpMyITHpPOBAThH ONpeAeIeHns: 00IacTy onpeaeneHus GyHKIUH, 00JIaCTH 3HAYCHUH
22 I'paduk pynxunn 2 ¢yHKImH, Tpaduka GyHKINA, THHEHHON (YHKIMH, TIPSIMOM MTPOMTOPIIMOHATHLHOCTH.
o N Bviyucasmo 3Hauenne QyHKINY 110 33JaHHOMY 3HaYeHHUIO aprymMeHnTa. CoCTaBiIsTh TaOIUIIbl 3HAYCHUH
23 Jluneiinas ¢pyHkiys, e€ 4 N .
rpadKs cBoficTsa ¢ynkuun. Ctpouts rpaduk GyHKINY, 3aaHHOM TabnmuuHO. [1o rpaduky QyHKIHH, SBISIOMIEHCS MOIETBIO
PeanbHOTO MpoLecca, ONpeIesIATh XapaKTepUCTUKU 3Toro npouecca. CTpouTs rpaduk JIMHEHHONW QYHKUIUH U
IToBTOpEeHME 1 NPSIMON TPOTTOPIUOHATEHOCTH. ONUCHIBATH CBOMCTBA ATHX QYHKIIHHA
U CHCTEMAaTH3AIIHS
yueOHOro MaTepuasia
KonTponsnas padora Ne 6 1
I'nasa 4
CuctemMbl JINHEHHBIX 20

YPaBHEHUI ¢ IByMsl

28




Ko

=
o JIM
2 e Coaeprxanue yuedOHOI 0 qyec XapakTepHCTHKA OCHOBHBIX BU/0B JA€ATEIbHOCTH YUeHUKA
z N .
= § MarepuaJia TBO (Ha ypoBHe Yy4eOHBIX AeicTBHI)
= ya
COB
1epeMeHHbIMHU
24 VYpaBHeHus ¢ AByMs 3
NIepPEMEHHBIMU IIpusooums npumepsl: ypaBHEHHUS C IBYMS IEPEMEHHBIMI; THHEHHOTO YPAaBHEHUS C ABYMS IEPEMEHHBIMH;
. CHCTEMBI IBYX JINHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU; PEATbHBIX IPOLIECCOB, AJISI KOTOPBIX ypaBHEHHUE C
25 JIunelHOE ypaBHEHHUE C IBYMS 3 JBYX My FIBYMS TIEp P ot » 1 PbIX Yp
JIBYMSI IEPEMEHHBIMH WM CHCTEMa yPaBHEHUH ¢ ABYMsI IEPEMEHHBIMH SIBJISIOTCSI MATEMaTHUECKIMHU
MEPEMEHHBIMU H €T0 IpapuK
MO/JIEIISIMU.
26 CucteMsl ypaBHEHUI ¢ ABYMSI 3 OnpenensTs, sBISETCS JIM Tapa YUCeN PELIeHUEM JaHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMU.
nepeMeHHbIMU. [ paduueckuii Dopmyruposamu:
METO/I PELICHHUS] CUCTEMBI JIBYX onpedenenus:: pellieHNs] ypaBHEHHsI C IByMsI IEPEMEHHBIMH; YTO 3HAYUT PEIIUTH YPaBHEHUE C IBYMS
JTMHEHHBIX YPaBHEHUH C IByMs NepeMEeHHBIMY; rpadrKa ypaBHEHHS C IByMs IEpEMEHHBIMU; TMHEWHOTO YPaBHEHHS C IBYMsI TIEpEMEHHBIMH;
NePEeMEHHBIMU peLICHNS CUCTEMbI YPaBHEHHUHN C JBYMSI IIEPEMEHHBIMU;
o ceoticmea ypaBHEHHH € IByMs TIepEMEHHBIMH.
27 Pemenne cucrem JTMHEHHBIX 2 ypapHet By pemel N
yPABHEHHH METOZIOM Onucvigamy: CBOWCTBA IpadyKa TMHEHHOTO YpaBHEHHS B 3aBUCUMOCTH OT 3HA4eHUH K03 PUIIMEHTOB,
HOJICTAHOBKH rpaMUecKUii METOI PEILIEHHUs CUCTEMBI ABYX YPaBHEHHUH € IByMsI IEPEMEHHBIMHU, METOA MOJCTAHOBKH U METOJ
CJIOXKEHMS JJ1S1 PEIICHUs CUCTEMBI IBYX JINHEMHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.
28 Pemienue crcreM TUHEHHBIX 3 Cmpoumbs TpadyK TUHEHHOTO YpaBHEHHS C IByMs IIEpEMEHHBIMU. PeriaTh cHCTeMBbI ABYX JIMHEHHBIX
YpaBHEHUH METOJ0M YpaBHEHUH C ABYMsI I€PEMEHHbBIMH.
CIIOXKEHUS Pewams TexcToBbIe 3a1a4u, B KOTOPHIX CUCTEMA JIBYX JIMHEWHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU SIBJISCTCS
MaTeMaTHYeCKOH MOJIENBIO PEabHOTO MPOIIECCa, M HHTEPIPETUPOBATh PE3YJIbTAT PELICHHUSI CHCTEMBI
29 Pemenue 3a1ad ¢ mTOMOIIBIO 4 A p porecea, PHPETHP pesy. p
CUCTEM JIMHEHHBIX YpaBHEHUI
IIoBTOpEeHue 1
U CHCTEMaTH3aIIHs
yueOHOro MaTepHuaia
KonTponbnas padora Ne 7 1
IloBTOpEeHue U cucTeMaTU3ALMSA 6
y4eO0HOro MaTepuaia
YipaxHeHus s TOBTOPEHHS Kypca 7 5
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= Ko
o JIn
2 e Coaeprxanue yuedOHOI 0 qyec XapakTepHCTHKA OCHOBHBIX BU/0B JA€ATEIbHOCTH YUeHUKA
z N .
= s MarepuaJia TBO (Ha ypoBHe Yy4eOHBIX AeicTBHI)
a ya
cOB
KJlacca
Utorosast KOHTponbHAsA paboTa 1
HUroro: 105
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TemaTnuyeckoe miIaHupoBanme. Ajireodpa. 8 kiacc

=
5y £ Kouu
S = Copaepxanne yueOHOT0 4eCTBO XapaKTepucTHKA OCHOBHBIX BU/IOB J1eAT€IbHOCTH YUYeHUKA
S s MaTepuaia Ha YpPOBHe YUeOHbIX JelicTBHIA
T & P 4acoB (na yp y . )
=
I
I'nasa 1 44
PanmonanbHble BHIPasKeHUS
1 Paronaneusie qpoOu 2 Pacnosnasams 1iesple pauroHaNbHbIE BBIPAXKEHUS, IPOOHBIE palliOHATIbHBIE BHIPAKEHHSI, IPUBOIUTD
N IPUMEPHI TAKUX BBIPAKECHUH.
2 OcHOBHOE CBOICTBO 3 PHMEP p
. Dopmynuposamu:
paIMoHaIbHON IpoOH . N
onpedesenus: PallOHANIBHOTO BBIPAKEHHS, IOMyCTUMBIX 3HAYEHUH EPEMEHHON, TOKIECTBEHHO PaBHbBIX
3 CroxeHue 1 BBIYUTaHHE 3 BBIPQ)KEHUM, TOXKIECTBA, PABHOCUJIBHBIX YPAaBHEHHUH, PallMOHAJIBHOTO YPaBHEHUS, CTETIEHU C HYJIEBbIM
palHMOHATBHBIX Ipobel ¢ MOKa3aTeyeM, CTETIeH! € eTIbIM OTPUIATENbHBIM TIOKa3aTeNIeM, CTaHAaPTHOTO BU/Ia Ynciia, 00paTHON
OJIMHAKOBBIMH 3HAMEHATEISIMU MPOMOPIIMOHATBHOCTH;
c6oticmea: OCHOBHOE CBOMCTBO pallMOHAIBHOM ApOOH, CBOWCTBA CTETIEHH C LIEJIBIM [T0Ka3aTeleM, YpaBHEHUH,
4 Cno>xeHue U BBIYUTAHUE 6 K
paIOHANIBHBIX APOOEH dyHKIMH Y = — |
C pa3HBIMH 3HaMEHATEIIIMU n
npasuna: CIOXKEHUsI, BRBIMUTAHHSI, YMHOXEHUS, IeJICHUs ApoOeii, BO3BEICHHUS APOOH B CTEIICHb; YCIOBUE
Kontponbnas padora Ne 1
paBeHCTBA POOH HYJIIO.
5 YMHOXEHUE U JICJICHUE 4 Jloka3zvléamb CBOMCTBA CTEIICHU C 11E€JIBIM MOKA3aTEIIEM.
pauroHaIbHBIX IpoOei. Onucviéams Tpa@UUECKUid METOJI PELICHHUs ypaBHEHUH ¢ OTHON IepEeMEHHO.
Bo3Benenue pannoHanbHON Ilpumensms OCHOBHOE CBOMCTBO pallMOHAIBHON APOOH ISl COKpAICHHUS B TPpeoOpa3oBaHust APOOCH.
IpoOu B CTENEHb [MpuBomuTh Npobu K HOBOMY (001IeMY) 3HaMeHaTelo. HaxonuTh cyMMy, pa3HOCTh, IPOU3BEICHUE U
gyacTHoe JIpoOeii. BEIMONHATD TOXKAECTBEHHBIE TPEOOPa30BaHUs PAlMOHATIBHBIX BHIPAXKEHUI.
6 ToxnecTBeHHbIE 7 .
Pewams ypaBHeHUs ¢ IepeMEHHON B 3HaMEHATENe APOOH.
npeoOpa3oBaHUs PaIMOHATBHBIX N .
BEIDAKCHI Ilpumensame CBOWCTBA CTETIEHU C LIEJBIM TOKa3aTeleM IS TPeoOpa3oBaHusl BEIPAKEHUH.
P 3anucvisamp yucna B CTAaHAAPTHOM BHIE.
Konrponbnas padora Ne 2 1
Bowinoansms ocTpoeHue 1 YTeHue rpaduka QyHKIun Y = —
7 PaBHOCWIIbHBIC YpaBHEHHS. 3 n

PaLII/IOHaJ'IBHLIe YpaBHCHUSA
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) g Kouu
s & Coaeprxanue yued0HOI 0 4eCTBO XapakTepHCTHKA OCHOBHBIX BUJOB /IeSITeIbHOCTH YUEeHUKA
g = MaTepuaja Ha YPOBHe Y4eOHBIX JeHCTBHH
T = P 4acoB (na yp y )
=
I
8 CTereHsp ¢ 1eIbIM 4
OTPHUIIATEIHLHBIM ITOKa3aTeIIeM
9 CBOIiCTBA CTENEHHU C LIEIBIM 5
TToKa3aTelieM
10 . 4
Oynknusa Y = — u e€ rpaduk
X
KonTposbHas padora Ne 3 1
Tnasa 2
KBagpaTHbie KOPHU. 25
HeiicTBUTEJbHBIE YHCIA
11 OyHKIug y = X’ u eé rpaduk 3 Onucvleams: TIOHATHE MHOXKECTBA, DJIEMEHTAa MHOXKECTBA, CITOCOOBI 3aJaHMI MHOYKECTB; MHOYKECTBO
HATYpaJbHBIX YHCEN, MHOXECTBO I[EJIBIX YHCEN, MHOYKECTBO PAIIMOHAIBLHBIX YHCEI, MHOKECTBO
12 | KBagpaTHbIC KOPHH. 3 .
N . JICHCTBUTEIBHBIX YUCEIT M CBSI3M MEXIY 3TUMHU YMCIIOBEIMM MHOXKECTBAMH; CBSI3b MKy OCCKOHCYHBIMHU
ApudmeTnueckuii KBaapaTHbIN
KODCIL JIECATUYHBIMA APOOSMHU U PAIlIOHATBHBIME, HPPAITMOHATBHBIME YUCIAMHU.
p Pacnosnasams paninoHansHBIE U HPPANMOHATBLHBIE YnCia. [[pUBOANTE TpUMEPHI paIMOHATBHBIX YHCET H
13 MHOECTBO U €ro 3J1eMEHTHI 2 WppaIMOHATBHBIX YHCE.
3anuceieams ¢ TOMOIIBIO HOPMYTT CBOMCTBA NEUCTBUIMA C JEHCTBUTETHHBIMUA YUCIIAMH.
14 [ToamuoxecTBO. Onepanuu Hajg 2 B0 POpMY. A A
Dopmyruposamu:
MHOXECTBAMHU
onpeoenenusi: KBaPaTHOTO KOPHS U3 YKCia, apu(MEeTHIeCKOro KBapaTHOTO KOPHS U3 YKCia, PAaBHBIX
15 YucioBble MHOXKECTBA 2 MHOKECTB, IIOJMHOKECTBA, IEPECEUCHUS MHOKECTB, 00bETMHECHUS MHOYKECTB;
. 2 J
16 CBolicTBa apI/I(l)MCTI/I‘ICCKOFO 4 ceoticmea.; GyHKIUHU Y = X°, apI/I(bMeTI/IT-IeCKOFO KBaJgpaTHOI'O KOPHs, q)YHKHI/II/I Yy=«X.
KBaApaTHOrO KOPH: Jloka3zvieams CBOWCTBA apUPMETHUECKOTO KBAIPATHOTO KOPHSI.
o2
17 Tox1eCTBEHHBIE 5 Cmpoums rpaduku QyHKIH Yy = X° 1 Y = /X .

npeoOpa3oBaHusl BEIPAKEHHH,
coJieprKaIInx
KBaJIpaTHbIE KOPHU

[TpuMeHATh TOHATHE apUPMETHUECKOT0 KBaAPATHOTO KOPHS [UIs BEIYMCICHUS 3HAYCHUH BBIPAXKEHUH.
Ynpowams Belpakenus. Pemats ypaBHeHus. CpaBHUBATh 3HAUEHUS BbIpA)KEHUIN. BBIOTHATE
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& 5 Ko
s & Copnep:xanue yuyeOHOro 4eCTBO XapaKTepuCTHKA OCHOBHBIX BUOB [eATeIbHOCTH YYeHUKA
g s MarepuaJia HA YPOBHe y4eOHBIX JIeiicTBHI
T 2 P 4ACOB (na yposHe y )

=

I
npeoOpa3oBaHKe BBIPAKEHUH ¢ IPUMEHEHNEM BBIHECEHUS! MHOKUTENS U3-TI0J 3HaKa KOPHsI, BHECEHUE

18 3 MHOXHTEJIA O 3HaK KOPHsL. BEINOIHATE 0CBOOOXKIEHNE OT HPPALIMOHATIBHOCTH B 3HAMEHATENE APOOH,
Oynkuust Y = /X 1 e€ rpaduk aHaJIN3 COOTHOLIEHUIM MEX/Ty YUCIIOBBIMU MHOXKECTBAMU U MX dJIEMEHTaMH
KonTponbHas pabora Ne 4 1

I'naga 3 2%
KBaapaTHbie ypaBHeHUs
19 KBsanpatHsle ypaBHEHUSI. 3 Pacnosznasame v IpUBOIUTH IPUMEPHI KBaJPATHBIX YPaBHEHUI Pa3IMYHBIX BUAOB (ITOJTHBIX, HEMTOJTHBIX,
Pemmenne HemonHbIX NPUBEAEHHBIX ), KBAIPATHBIX TPEXUICHOB.
KBaJpaTHBIX yPaBHEHUH Onucviéams B 00ILIEM BUJE PELICHUE HEMOIHBIX KBAAPATHBIX YPAaBHEHUH.
N Dopmyauposamy:
20 ®dopMyna KOpHEH KBaIpaTHOTO 4 PMYIUP . i
ABHCHIS onpeoeneHus: ypaBHEHHS NIEPBOM CTETIEHH, KBaIPAaTHOTO YPaBHEHHUS; KBaIPATHOTO TPEXUIIEHA,
P JUCKPUMHHAHTA KBaJPaTHOTO yPaBHEHUS
21 Teopema Buera 3 W KBJIPATHOT'O TPEXWICHA, KOPHSI KBaPATHOTO TPEXWieHa; OMKBAJAPATHOTO yPaBHEHMUS,
Korrpomsras pabora Ne 5 1 ceoticmea KBaJpaTHOTO TPEXUICHA;
meopemy Buera u 00paTHyIO eif Teopemy.
22 KBaapaTuslii TpEXUICH 3 3anucvieams 1 1OKa3bIBaTh (OPMYITy KOPHEH KBaJ[paTHOTO ypaBHEHUs. MccienoBaTh KOJTUYECTBO KOPHEH
o KBaJJpaTHOTO YPAaBHEHHUS B 3aBHCUMOCTH OT 3HAKa €ro JIUCKPUMHUHAHTA.
23 Pemenne ypaBHeHMil, KOTOpBIE 5 P M JHCKD .
Loxazvisams meopemur: Bueta (psimyto U 00paTHyI0), O pa3iIoKeHNH KBapaTHOro TpEXWIEHa Ha
CBOJSTCS K KBaJpaTHBIM . y
ypaBHEHHAM MHOXHTEIH, O CBOICTBE KBaIPaTHOIO TPEXWIEHA C OTPULIATEIbHBIM IUCKPUMUHAHTOM.
Onucvisamsy Ha IPUMEPAX METOJI 3aMEHBI TIEPEMEHHOMN IS PELIeHNs] YpaBHEHUH.

24 | PauuonasbHble ypaBHEHHS KaK 6 Haxooumb KOpHU KBaJPAaTHBIX YPABHEHMH pasInuHbIX BUA0B. [IpuMensaTs Teopemy Buera u o6parHyio eii
MaTeMaTHUYECKUE MOACTH TeopeMy. BEIMOIHATE pa3iioskeHne KBaAPaTHOTO TPEXWICHa Ha MHOXKHUTENH. HaxoanTh KOpHU ypaBHEHHH,
peanbHbIX CHTYaIHi KOTOpBIE CBOJIATCS K KBaApaTHHIM. COCTaBISATh KBaIpaTHbIE YPaBHEHUS M YPAaBHEHUS, CBOSIINECS K

KBaJ[PaTHBIM, SBJISIONINECS MATEMaTHIECKUMH MOJIEIISIMH PEaTbHBIX CHTYaIUI
Konrtponbnas padora Ne 6 1 P ’ B A p yan
IToBTOpPEHME
U cHCTeMAaTU3aIUsI 10

y4eO0HOro MaTepuaia
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) ﬁ' Koan
s & Coaeprxanue yued0HOI 0 4eCTBO XapakTepHCTHKA OCHOBHBIX BUJOB /IeSITeIbHOCTH YUEeHUKA
S = MaTepHaJia HA YPOBHE YUEOHBIX AelicTBUIA
T = p 4acoB (na yp y )
=
|
YipakHeHus Il TOBTOPEHHA Kypea 8 9
Kjacca
Kontponbhas padora No 7 1
Hroro: 105
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TemaTnueckoe IiaHnpoBanme. Ajireopa. 9 kiacc

]
5y £ Kouu
S = Conep:xanue yuyeOHOro 4eCTBO XapakTepucTUKA OCHOBHBIX BU/0B /1€SITeILHOCTH YYeHHKA
g s MaTepuaJa Ha YPOBHe Y4eOHBIX JIeiicTBUI
T & P 4acoB (na yp y A )
=
|
Tnasa 1
20
HepaBencrBa
1 UwncnoBrle HEpaBEeHCTBA 3 Pacnosnasams v IpUBOAUTH PUMEPHI YNCIOBBIX HEPABEHCTB, HEPABEHCTB C TIEPEMEHHBIMU, THHEWHBIX
N HEPaBEHCTB C OHOM NEPEMEHHOM, ABOMHBIX HEPABEHCTB.
2 OCHOBHBIE CBOMCTBA YHUCIOBBIX 2 P A P & P
HEDABCHCTE Dopmyauposamy:
P onpeodeiieHus: CPAaBHEHUS JIBYX UHCEIl, PEIeHHUs] HEpaBEHCTBA C OJTHOW MepPEeMEHHON, paBHOCHITEHBIX
3 CroxeHue 1 YMHOKEHHE 3 HEPaBEHCTB, PEIICHHUS CHCTEMBI HEPABEHCTB C OJTHOW MEPEMEHHOM, 00JIaCTH OIpe/IeIIeHNS BEIPAKECHNUS;
YHCIIOBLIX HEPaBEHCTB. c8oticmea YUCIIOBBIX HEPABCHCTB, CIOXKEHHSI M YMHOKECHHUS YUCIOBBIX HEPABEHCTB
OlLieHMBaHKE 3HAYCHUS loxazvieams. CBOMCTBA YHUCIOBBIX HEPABEHCTB, TEOPEMBI O CI0KEHUU U YMHOKCHHUH YHUCIOBBIX
BBEIpaXCHHS HEPaBEHCTB.
N Pewams nunelinbie HEpaBeHCTBA. 3aMHCHIBATH PEMICHUS HEPABEHCTB U UX CHCTEM B BHJIC YMCIIOBBIX
4 Hepasenctsa ¢ ogHOM 1
HeDEMCHHOI MIPOMEXKYTKOB, 00BEAMHEHIS, IEPECECUCHUS YUCTIOBBIX MPOMEKYTKOB. PemaTs cucteMmy HepaBeHCTB ¢
P 0JHOH nepeMeHHoi. OLleHnBaTh 3HaUeHHe BbIpakeHHs. 11300paxkaTh Ha KOOPJMHATHOH MPSIMO 3aJaHHBIE
5 Pemenuie HepaBeHCTB ¢ OAHOM 5 HEPaBEHCTBAMHU YHCIIOBEIE IPOMEXKYTKH
nepeMeHHoil. YucioBsie
MIPOMEKYTKH
6 CucTeMbl TUHEHHBIX 5
HEpPABEHCTB C OJHOM
MepeMEHHOU
KonTponbnas padora Ne 1 1
I'nasa 2 38
KBaapatuunas pynkuus
7 [ToBTOpEHME M pacIIUpeHUE 3 Onucvieamo oHATHE QYHKITAN KaK TPABIJIA, YCTAHABIUBAIOIIETO CBSI3b MEXKY dJIEMEHTaMH IBYX

CBE/ICHUH 0 (PYyHKUIUHU

MHOXCCTB.
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e ¥ Koan
2 e Coaeprxanue yued0HOI 0 4eCTBO XapakTepucTHKA OCHOBHBIX BUI0B AesITeILHOCTH yIeHHKa
é § MarepuaJia 4ACOB (Ha ypoBHe Y4eOHBIX JelCTBH)
=
I
8 CsaoiicTBa QyHKIHN 3 Dopmynuposams:
9 Kax mocTponTs rpaduk 3 onpe()eﬂenwi: HyJs (QyHKITHIH; TMPOME3KYTKOB 3HAKOTIOCTOAHCTBA ¢dbyaKMH; QyHKIINN, BO3pacTaromei
(ysxuun y = ki(x), ecm (y61113a}omen) Ha MHOJKECTBE; KBa/PATHIHOM (GyHKUNH; KBaIpaTHOTO HEPABEHCTBA;
ceolicmea KBapaTHIHON (PYHKIINH;
n3BecTeH rpauk QyHKIHN . . .
y = f(X) 1paud NOCTPOCHH rpadukoB (yHKIMI ¢ TOMOIIBIO peobpasoBanuii Buaa f(x) — f(X)+a;
f(X) — fix + a); f(X) — kf(X).
10 Kak moctpouts rpaduku 4 Cmpoums rpaduku QyHKIHUI ¢ moMolbio npeodpaszoanuii Buna f(X) — f(x) + a;
byukmmit y = f(X) + b f(x) — fix + a); f(X) — Kf(x).
ny = f(X + a), ecnu u3BecTeH Cmpoump rpaduk kBaapatnaHor ¢pyHkwd. [lo rpadmky KBaapaTHIHON QYHKITUN OMUCHIBATE €€
rpapuk Qyukipn y = f(X) CBOICTBA.
11 K N Onucvieams CXeMaTUIHOE PACTIOIOKEHHE apad0Ibl OTHOCUTEHHO OCH a0CIICC B 3aBHCUMOCTH OT 3HaKa
BagpaTuyHas QyHKIHS, e 6 N
rpadK u cBoiicTBa cTapiiero kodpGuUIeHTa U TMCKPUMIHAHTA COOTBETCTBYIOMIETO KBaJPaTHOTO TPEXUIICHA.
Pewamy xBagpaTHBIC HEPABEHCTBA, UCTIONB3YSI CXEMY PACIIONIOKEHHUS MTapadoIbl OTHOCHTEILHO OCH
KonrtponbHas padora Ne 2 1 abcuucc.
12 PellleH e KBaIpPATHAIX 6 Onucwvieams TpaIIecKuii METOJT PEIICHUs CUCTEMBI IBYX YPaBHEHHI ¢ ABYMsl [IEPEMEHHBIMH, METO]L
HEpABEHCTB TOZICTAHOBKH M METOJI CIIOMKEHHSA /ISl PELICHHS CCTEMBI /IBYX YPABHEHHUI € IBYMsl IEPEMEHHBIMI, OZHO U3
KOTOPBIX HE SIBJISIETCS TNHEHHBIM.
13 CucTeMsl ypaBHEHUH ¢ ABYMSI 6 Pewiams TEKCTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA JIBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH SBIISIETCS
MEPEMEHHBIMU MaTeMaTHYECKOW MOJIETBIO PEATEHOTO MPOIIECCca, U UHTEPIPETUPOBATH PE3YIbTAT PEIICHUS CHCTEMBI
14 Penrenne 3amad ¢ MOMOIIBIO 5
CHUCTEM ypaBHEHHI BTOPOU
CTETIeH!
Kontponbnas padora Ne 3 1
I'naga 3
DJieMeHThI NPUKJIATHON 20
MaTeMaTUKH
15 Maremartuueckoe 3 Ilpusooums npumepuol:
MO/JICITUPOBAHNE MaTeMaTHYECKHX MOJIENel peallbHbIX CUTYAIWH; MPUKIAIHBIX 3a]1a4; TPUOIIKEHHBIX BEITUUWH;
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s & Copnep:xanue yuyeOHOro 4eCTBO XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATEeIbHOCTH YYeHUKA
g s MarepuaJia HA YPOBHe y4eOHBIX JIeiicTBHH
T = P 4acoB (na yp y A )
=
I
16 [IponienTHBIE pacuéThl 3 HCIOJIb30BaHMs KOMOMHATOPHBIX IPABUII CYMMBI M IIPOU3BENCHUS; CIIy4aiiHbIX COOBITHH, BKIIOYAs
< OCTOBEPHBIE U HEBO3MOXKHBIE COOBITHSL; ONBITOB C PABHOBEPOSTHBIMU UCXOJaMHU; IPEACTaBICHHS
17 [TpubnmxEHHBIE BEIYUCICHHUS 2 A p ’ P p FIEMIL, TIDCA N
CTaTUCTUYECKUX JAHHBIX B BUE TaONHUII, TUarpamMm, TpaduKoB; UCIIOIb30BaHUS BEPOSTHOCTHBIX CBOMCTB
18 OcCHOBHEIE NTpaBUIIa 3 OKPY>KaIOILUX SIBJICHUI.
KOMOWHATOPUKHU Dopmynuposama:
onpeoenenust: abCOMOTHOHN MOTPEINIHOCTH, OTHOCUTEFHOM MOTPEIIHOCTH, TOCTOBEPHOTO COOBITHSL,
19 UYacToTa 1 BEpOATHOCTH 2
N HEBO3MOXKHOTO COOBITHS; KJIACCHUECKOE OIpe/ie/iCHHE BEPOSITHOCTH;
CITy4aifHOTO COOBITHS
npaeuna: KOMOMHATOPHOE MIPABUIIO CYMMBbI, KOMOMHATOPHOE MPAaBHUJIO IPOU3BEICHUS.
20 Knaccuueckoe onpezeneHue 3 Onucvieams STAIBl pEIICHUS TPUKIIATHON 3a1a4m.
BEPOSITHOCTH [NosicHsATh 1 3anMCHIBATH POPMYITY CIIOKHBIX MPOLEHTOB. [IpOBOIUTH MPOIICHTHBIE PACUYETHI C
HCIOJIb30BAaHUEM CIIOKHBIX IPOLIEHTOB.
21 HavaneHele cBeneHus 3 N .
0 CTATHCTHKE Haxooumb TOUHOCTH PUOIMOKEHUS 110 TabauLe NpUOIKEHHBIX 3HaUeHUI BeanuuHbl. Mcnons3oBats
paznudHbie (OPMBI 3aIHCH MPHOIMKEHHOTO 3HAUCHHS BEIMUUHBL. OlIEeHMBATh PUOIKEHHOE 3HAYCHHUE
KonrtponbHas padora Ne 4 1 BEJINYUHBI.
1Ipo6oOoums onbITHL CO ciy4aliHBIMU Hcxoaamu. I1oscHATE 1 3anuchBaTh HOPMYITy HAXO0XKICHHUS 4YaCTOTHI
CITy4aifHOro coObITHs. ONMUCHIBaTh CTATUCTHYECKYIO OLIEHKY BEPOSITHOCTH CIIy4aHOro coObITHs. Haxoaute
BEPOSITHOCTD CIIyYaHOTO COOBITHS B OIBITAX C PABHOBEPOSTHBIMU HCXO/IaMHU.
Onucviéamp 3TAIBI CTATUCTUYECKOro uccienoBanus. OpopmisiTs HHGOPMALIMIO B BUAE TaOIHL U
nuarpamm. M3Bnekats nHGopMannio U3 Tadaul 1 auarpaMM. HaxoanTe 1 npuBOIUTH IpUMEpPHI
WCTIOJIb30BAaHUS CTATUCTHUYECKUX XapaKTEPUCTUK COBOKYITHOCTH JIAHHBIX: CpEe/IHEe 3HAaUeHNe, MOJa,
pa3max, MeanaHa BEIOOpKU
I'nasa 4
Yuciosbie 17
MOCJIeI0BATETbHOCTH
22 UmncnoBble MOCIE0BATETHHOCTH IIpueooums npumepul. TIOCIEAOBATENBHOCTEH; YHCIOBBIX MOCIEI0BATENEHOCTEN, B YACTHOCTH
apu(pMETHISCKON 1 TEOMETPUIECKOM MTPOTPECCHIA; MCIIOIb30BAHUS MOCIEA0BATEIHFHOCTEN B pealbHOM
23 Apudmerrueckas mporpeccust 4 pud P porp ’ A p
XKHU3HM; 3371a4, B KOTOPBIX pACCMaTPUBAIOTCS CYMMBI ¢ OECKOHEUHBIM YHCIIOM CllaraeMblX.
24 CymMa N TIepBBIX WIECHOB 3
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s & Copnep:xanue yuyeOHOro 4eCTBO XapaKkTepuCTHKA OCHOBHBIX BUJOB JeATEeIbHOCTH YYeHUKA
g s MarepuaJia HA YPOBHe y4eOHBIX JIeiicTBHH
T = P 4acoB (na yp y A )
=
I
apru(MEeTHYECKOI TPOTrpecCuu Onuceiéamy: TIOHIATHE TIOCIIEIOBATEIIEHOCTH, YJICHA TIOCIEA0BATEIbHOCTH, CIIOCOOB! 3a1aHUS
[I0CTIEI0BATEIIEHOCTH.
25 I'eomeTpuyeckas mporpeccus 3 . N
Bviuucnsme 4neHbl MOCIeJ0BATENFHOCTH, 3a1aHHON (popMyII0ii n-ro 4jeHa Ui peKyppeHTHO.
26 CymMa N IepBBIX WICHOB 2 Dopmynuposamy:
reOMETPHUYECKON MPOrpeccuu onpeodenenus: apuPMEeTHIEeCKON NPOrpecCHy, FEOMETPHUECKON IPOrPECCH;
o C601cea YIICHOB TEOMETPHUECKON 1 apu(METHIECKOM MPOTPECCHiA.
27 CymMa OeCKOHEUHOM 2 p pug porp
. 3a0dasame apruPMeTHUECKYIO0 U TEOMETPHUECKYIO IPOTPECCHH PEKYPPEHTHO.
reOMETPUUYECKON IPOrPeECCUy, y
KoTopoii | q | <1 N . N
3anucvisams 1 noscusams HopMyIbl 001Iero WieHa apupMETHIECKON U TeOMETPHUECKON TIPOrPECCHH.
Kontponbshas pabora Ne 5 1 3anucwvisame 1 0okazvieams: GOPMyIIBI CYMMBI N IEPBBIX WICHOB apU(PMETHUECKON 1 TEOMETPHUECKOM
porpeccuii; GopMyItbl, BRIPaXKAIOIIHe CBOMCTBA YWICHOB apH(PMETHIECKON U TEOMETPHUIECKON MPOTPECCHIA.
Buiuucnams cymmy 0eCKOHEYHOHM reOMeTpHUYecKol porpeccud, y Kotopoi | q | < 1. [IpencraBmsars
OeCKOHEUYHbIE NIEPUOTUIECKUE POOH B BUIE OOBIKHOBEHHBIX
IHoBTOpEHUe
U cUCTeMaTU3alusl 10
y4eOHOro MaTepuasa
YnpaxxHeHus 17151 TOBTOPEHUs Kypca 9 9
KJjacca
Kontponbnas padota Ne 6 1
Hroro: 105 gacos
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TemaTuueckoe niianuposanue. I'eomerpus. 7 Kiace

( Bcero 70 4acoB)

)
=
s = Coaeprxanue y4e0HOT0 KonuyectBo XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHUKA
E s MaTepuajia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
s
=
I'nasa 1
IIpocreitme 15
reoMerpuieckue purypol
U UX CBOJiCTBa
1 Touku u npsMbIe 2 IIpusodums IpUMeEpBI TEOMETPUUECKUX PUTYD.
Onucwvieams TOUKY, IPSIMYIO, OTPE3OK, I TOII.
2 Otpe30k u ero JuHa 3 ¥» TIPAMYI0, OTp YL Y
Dopmynuposamy:
3 Jlyu. Yron. 3mepenue yrioB 3 onpeoeneHusl: paBHBIX OTPE3KOB, CEPEIMHbBI OTPE3Ka, PACCTOSHUS MKy ABYMS TOUKaMHU,
OTIOJIHUTEJBHBIX JIydel, pa3BEPHYTOrO yIiia, paBHBIX YITIOB, OMCCEKTPUCHI YIJIa, CMEKHBIX U
4 CMexHBIE 1 BEpTHKAIBHBIE 3 A YcH, passCpHy yria, p y ’ p yrid,
1B BEPTUKAIBHBIX YIJIOB, IEPECEKAOIIUXCS MPSMBIX, IEPIIEHANKYIIAPHBIX MPSIMBIX, TEPIECHANKYIISPA,
Y HAaKJIOHHOM, paCCTOSIHUSL OT TOUKH J10 NPSIMOM;
5 [lepnienauKyIApHBIE TIPSIMBIE 1 ce0licmaa: PacIoioKEHUs TOUEK Ha MPSIMOM, U3MEPEHHSI OTPE3KOB U YTJIOB, CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB, IEPIEHIUKYJIPHBIX NMPSMBIX; OCHOBHOE CBOMCTBO MPSIMOM.
6 AKCHOMBI 1
Knaccuguyuposams yrisl.
[ToBTopenue u cUCTEMATH3AIIHS 1 Loxazvieams. TEOPEMBI O NIEPECEKAIOIINUXCS IPSIMBIX, O CBOMCTBAX CMEYKHBIX U BEPTUKAJIBHBIX YIJIOB,
y4eOHOro MaTepuaia 0 €AMHCTBEHHOCTH NPSIMOM, IEPIICHANKYJIIPHOI JaHHOMW (CIydai, KOr/la TOUKa JIOKUT Ha JaHHON
MPSIMON).
KonTponbhas pabota Ne 1 1 P ) . N
Haxoodumpw nyinny oTpeska, TpaJyCHYI0 Mepy YIJia, HCIIOJIb3Ysl CBOMCTBA UX U3MEPEHUH.
H3006pascams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUYECKUE (PUIYPBI: OTPE3OK, JIyY,
YTOJI, CMEKHBIE U BEPTUKAJIBHBIE YIIIbI, NEPIEHANKYIISIPHBIE MIPSIMBIE, OTPE3KH U JIy4H.
Tosicuamo, 4TO TaKOE aKCHOMA, OIIPEIEeIICHUE.
Pewams 3amaum Ha BEIUMCIIEHNE U IOKA3aTENBCTBO, IPOBOIS HEOOXOANMBIE JOKa3aTeIbHbIC
paccyxaeHus
I'naga 2 18
TpeyroJbHUKu
7 PaBHbIe TpeyronsaukH. Bricora, 2 Onucvigams CMBICI TIOHATHS «paBHBIE GUTYpBDy. [IpUBOIUTE IpUMEPHI paBHBIX QUTYP.

MeraHa, OnccekTpuca

H3z00padccams 1 HAXOIUTH HA PUCYHKAX PaBHOCTOPOHHKE, PABHOOCAPEHHBIE, TIPSMOYTOJIbHEIC,
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s = Coaeprxanue y4e0HOT0 KonuyectBo XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHUKA
z . .
= § MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AelcTBHI)
=
TPEyrojbHUKa OCTPOYTOJIbHBIE, TYIIOYT'OJIbHBIE TPEYTONIBHUKHU U UX 3JIEMEHTHI.
o o Knaccugpuyuposams TpeyrolbHUKH MO CTOPOHAM U yIJIaM.
8 [lepBbIii 1 BTOpOIi pU3HAKU 5 Puyup pey p y
Dopmynuposamu:
PaBEeHCTBA TPEYTOJIbHUKOB
onpeodenenus: OCTPOYTOJIbHOTO, TYIIOYTOJIbHOTO, IPSIMOYTOJIBHOTO, pAaBHOOEIPEHHOTO,
9 PaBHOOEIpeHHBIN TPEYTOIBHUK 4 PaBHOCTOPOHHET0, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHCHI, BBICOTBI, MEHAHBI
U €ro CBONCTBA TpeyrobHHUKA; paBHBIX TPEYTOJIbHUKOB; CEPEIMHHOIO NEPIIEHANKYJIIIpa OTpe3Ka; IepuMeTpa
€YT'OJIbHUKA,;
10 [Ipu3Haku paBHOOEIPEHHOTO 2 they ’
TpeyrobHIKa ceoticmea: paBHOOEIPEHHOTO TPEYTroJbHHUKA, CEPEIMHHOrO MEPIICHIUKYIISIPA OTPE3Ka, OCHOBHOTO
CBOICTBa paBeHCTBA TPEYTOJIbHUKOB;
11 Tpetnit npu3HaK paBeHCTBa 2 NpU3HAaKy: PaBEHCTBA TPEYTOJILHUKOB, pABHOOEAPEHHOT'O TPEYTOIBHUKA.
TPEYroJIbHUKOB loka3zbieams TEOPEMBL: 0 €TUHCTBEHHOCTH MPSIMOH, MIEPIICHIUKYISIPHON JaHHOM (CITydai, Koraa
12 Teopemsi 1 TOYKa JISKUT BHE JAaHHOM MPsAMOIf); TpU MPHU3HAKA PABEHCTBA TPEYTOJIbHUKOB; MIPU3HAKI
PaBHOOEPEHHOTO TPEYrOJIbHHUKA; TEOPEMBI O CBOWCTBAX CEPEAMHHOTO NEPICHANKYIISPA,
[loBTOpEeHHe n cucTeMaTH3aLus 1 PpaBHOOEIPEHHOTO U PABHOCTOPOHHETO TPEYT OJIbHUKOB.
yueOHOTO MaTepHana Pasvsacnsamep, 9TO TaKOE TEOpEMa, ONMUCHIBATH CTPYKTYPY TeopeMbl. OOBACHSTH, KaKyl0 TEOpEMY
Ha3bIBAIOT OOPATHOM JaHHOU, B YEM 3aKITFOUASTCS METO]I JI0Ka3aTeIbCTBA OT MPOTHBHOTO.
Konrponbnas padora Ne 2 1 P o ’ ala p
[IpuBOANTH IPUMEPBI HCTIOJIB30BAHUS ATOTO METOAA.
Pemate 3a1aun Ha BEIYMCIICHUE U JOKA3aTEIbCTBO
I'nasa 3
ITapaniensHbie npsavMbie. CymMMa yriioB 16
TpeyrojbHUKA
13 [TapamienpHble IpsAMbIE 1 Pacnosznasamv Ha yepTexkax napavieabHbIe NPSMBIE.
W300pakathb ¢ MOMOILBIO JIMHEWKH U YTOJIbHUKA MapajieJbHbIEe MPSMBIE.
14 [IpusHaky napannenbHOCTH 2 N
IOSMLIX Onucwvieams yriasl, 00pa3oBaHHBIE TPU TIEPECEUESHUH IBYX MPAMBIX CEKYIIEH.
P Dopmyauposamy:
15 CaoiicTBa napaieabHbIX 3 onpeodenenus: NapajuieIbHbIX MPSIMBIX, PACCTOSHUS MEXy NapaJlIeIbHBIMHA IPSAMBIMH, BHEIIHETO
MPSIMBIX yria TpeyrojibHHUKa, TUIIOTEHY3bI U KaTETa;
ceoticmea: TIapalieNIbHBIX MPSIMBIX; YTIIOB, 00pa30BaHHbBIX NP TEPECEUCHUH MapaIICTbHBIX TPSIMBIX
16 CyMMa yTJI0B TPEyTOIbHIKA 4 9 p p » YIIIOB, 00p pr niep pajlt p
CCKYILICHU; CYMMBI YJIOB TPEYTOJIbHHUKA; BHCIIHCTO yIJjia TPEYTroJIbHUKA; COOTHOIICHUNU MEXKIY
17 [IpsAMOYTONBHBIN TPEYTONBHUK 2 CTOPOHAMHU M yTIaMH TPEyTrOJlIbHHKA; IPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO
o I1apaJiyICJIIbHBIX IIPSAMBIX;
18 CBoiicTBa MPSMOYTOIBHOTO 2 P P ’

40




=
=5
s = Coaeprxanue y4e0HOT0 KonuyectBo XapakTepuCTHKA OCHOBHBIX BU/JOB J1eATEIbHOCTH YUYeHUKA
E s MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AelcTBHI)
=
=
TPEyrojbHUKa NPpU3HAKY. TIAPANIIETBHOCTH IPSAMBIX, PABEHCTBA IPSMOYTOJIbHBIX TPEYT OJIbHUKOB.
oKa3vieams: TEOPEMBI O CBOMCTBaX MapauIeAbHBIX MPSIMBIX, O CYMME YTJIOB TPEYTOJILHUKA, O
Kontponbnas padora Ne 3 1 A p p P 0y y pey ’
BHEIIHEM yTJie TPEYroJbHHUKA, HEPABEHCTBO TPEYTObHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YTJIOB
TPEYroJIbHHUKA, TEOPEMBI O CBOICTBAX MPSMOYTOJBHOIO TPEYTOJIbHUKA, IPU3HAKY [1apajlIeIbHBIX
MPSIMBIX, PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewamys 3aaun Ha BEIYMCIICHHUE U I0KA3aTENbCTBO
I'naea 4
OKpy:KHOCTH M KpYT. 16
I'eomeTpnueckne nocTpoeHust
19 I'eomeTpryeckoe MECTO TOYEK. 2 Tosacuams, 9T0 TaKoe 3aada Ha MocTpoeHue; reomerpuaeckoe mecto Touek (I'MT). [IpuBoanuts
OKpYyXHOCTb U KpyT npumepsl I'MT.
20 HeKoToDhIe CBONCTRA 3 H306pascams Ha pUCYHKaX OKPYKHOCTD U €€ 3JIeMEHTHI; KacaTeIbHYIO K OKPYKHOCTH; OKPY>KHOCTb,
p BIIMCAHHYIO B TPEYTOJIBHUK, H OKPY>KHOCTbH, OITUCAHHYIO OKOJIO HEro. ONMHUCHIBATh B3aUMHOE
okpyxkHocTH. KacaTtenpHas k .
pacmooXKeHHe OKPYKHOCTH U TPAMOil.
OKPY>KHOCTH
Dopmynuposamb:
21 OnucanHas ¥ BIMCAaHHAS 3 onpeodenenus: OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTeJIbHON K OKPY>KHOCTH; OKPYKHOCTH,
OKPYKHOCTH TPEYyTrOJIbHUKA OIIMCAHHOW OKOJIO TPEYTOJIbHUKA, U OKPY>KHOCTH, BIUCAHHON B TPEYTOJIbHHUK;
ceoticmea: cepeJMHHOT0 nepneHaukynsapa kak [ MT; Ouccextpuce! yria kak ' MT; kacarenbHO#
22 3aauu Ha IOCTPOCHUE 3 peiL PHCHANKYIAP ’ P y ’
K OKPY>KHOCTH; THaMeTpa 1 XOPpJbl; TOUKH EPECEUCHNUS CEPEIUHHBIX NEPIEHANKYIISIPOB CTOPOH
23 MeToa reoMeTpuIecKuX MECT 3 TPEYroJbHUKA; TOUKH NepeceueHrss OUCCEKTPUC YIIIOB TPEYTOJIbHUKA,
TOYEK B 3a/1a4ax Ha MOCTPOEHUE NpuU3HAaKy KacaTeabHOM.
oKa3vieams: TEOPEMBI O CEPEIUMHHOM MEPIEHANKYIsIpe U OuccekTpuce yria kak [ MT;
[loBTOpEeHME M cucTeMaTH3aLuUs 1 A . p ) cepelt PHCHINKYIAD puacey N
0 CBOWCTBAxX KacaTeJIbHOH; 00 OKPY>KHOCTH, BIMCAHHOH B TPEYTOJIbHUK, OITMCAHHON OKOJIO
y4e0HOro MaTepuaa 9
TPEYTOJIbHHUKA; MPU3HAKU KacaTeIbHOM.
KonTtponbnas padora Ne 4 1 Pewiams OCHOBHBIE 33/1a4d HAa IOCTPOEHHKE: MOCTPOECHHE YTJIa, PABHOTO JAHHOMY; TIOCTPOCHHUE

CEpEIMHHOr0 MEPIEHANKYIISIpa TaHHOTO OTPE3Ka; MOCTPOECHUE MPSAMOM, TPOXOASIIEH uepe3 TaHHYIO
TOYKY Y MEPIEHANKYJIIPHON JaHHOW NPSAMOM; TOCTPOEHHE OMCCEKTPUCHI TAHHOTO yTJIa; IOCTPOSHHUE
TPEYTOJIbHHKA 10 IBYM CTOPOHAM U YTIIy MEXAY HUMH; [0 CTOPOHE U IBYM TPHIIEKAIINM K HEl
yriiam.

Pemats 3aaun Ha noctpoerne metogom ['MT.

Cmpoums TpeyrojabHUK 110 TPEM CTOPOHAM.
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Pewiams 3a1a9n Ha BEIYHCIICHHE, TOKA3aTEIHCTBO U IOCTPOCHUE
Oo6o0menne
U cHCTeMaTHu3auus 5
3HAHUI ydalumxcst
YapaxkHeHus JJisl TOBTOpEHUs Kypca 7 4
KJlacca
Kontponbshas pabora Ne 5 1
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=
=
I'naga 1 29
YeThIpEéXyroabHUKH
1 YeThIpEXYTONbHUK U €TI0 2 Tosicuams, 9TO TaKo€ YETHIPEXYTOJIbHUK. OMUCHIBATD 3JIEMEHTHI YETHIPEXYTOJIbHUKA.
3JIEMEHTBI Pacnosnasame BbITyKIIble 1 HEBBITYKJIIbIE YETHIPEXYTONBHUKH.
N H300pascamv 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTONBHUKHU Pa3HBIX BUAOB M UX DJIEMEHTHI.
2 ITapamnenorpamMm. CBoiicTBa 2 P A pucy pexy P A
Dopmyruposamun:
napasuenorpamma
onpedenenus: apajieJIorpaMmMa, BEICOTHI TapajuIeIorpaMMa; NpsiMOYyTroIbHUKA, poM0a, KBapara;
3 [IpusHaku napanienorpaMma 2 cpelHel TUHUY TPeyTrobHUKA; TPalelrH, BBICOThI Tpalelny, CpeAHel JIMHUYU Tpanelnny;
EHTPAJILHOI'O YIila OKPY>KHOCTH, BIMCAHHOT'O YIjla OKPY>KHOCTH; BIIMCAHHOI'O M ONMCAHHOTO
4 [IpsmoyronsHUK 2 Hettpa T py ’ T Py ’
YeThIPEXYTOIbHUKA;
5 Pomo6 2 ceoticmaa: IapaieliorpaMmma, IpsSMOyroJbHUKA, poM0Oa, KBajpaTa, CpEIHUX JIMHUN TPEYTOJIbHUKA
6 Ksapar 1 Y Tpanelyy, BIMCAaHHOTO YTJIa, BIMCAHHOTO U OMIMCAHHOTO YeThIPEXYTOIbHUKA;
NpU3HaKy: NapajjieaorpaMma, NpsiMOyrolbHUKa, poMOa, BIIMCAHHOTO U OMMCaHHOTO
KonTponbhas pabota Ne 1 1 YeThIPEXYTOJIbHHUKA.
0KA3b16aMb:; TEOPEMBI O CYMME YIJIOB YETHIPEXYTOJBHUKA, O TPAJAyCHON Mepe BIIMCAHHOTO YTIJIa, O
7 CpenHasa TMHHS TPEYTOJIbHUKA 1 A - P Y y pexyr » O Thaly P yra,
CBOWCTBaxX M MPHU3HAKAX MapajjieJorpaMma, MpsIMOyroJIbHUKA, pOM0Oa, BHUCAHHOTO U OITMCAHHOTO
8 Tpanenus 4 YETBIPEXYTOJIbHUKA.
1] HU3yYEHHBIE Ol HMUsI, CBOMCTBA U MPU3HAKHU K PEUICHU q
9 [[eHTpATBHbIE U BIHCAHHBIE 2 [pumensmyb N3y4EeHHbIE ONPEEICHUs, CBOMCTBA U IIpU3HA PELICHUIO 3312
YTIIBI
10 Brmcannsie u onncaHHbie 2
YeTHIPEXYTOIBHUKN
Kontponbnas padora Ne 2 1
I'naga 2 16
IlonoOue TpeyroJbLHUKOB
11 Teopema ®aneca. Teopema o 6 Dopmyauposams:

MMPONMOPHHUOHAJIBHBIX OTPE3KaX

onpedeneHue NOJOOHBIX TPEYTOJIbHUKOB;
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£
12 ITonoGHbIE TPEYrOIBHUKH 1 ceolicmea: MEANaH TPEYTojbHUKA, ONCCEKTPUCHI TPEYTOJIbHUKA, IIEPECEKAIOIINXCS XOP/I,
13 [epBsIii Npu3HAK MOK00US 5 KacaTCIILHOM 1 CCKYIICH,
NpU3HAKY OI00US TPEYTrOIHLHUKOB.
TPCYTOTLHIKOB JHokaszvieams.
14 Bropoii u TpeTHii npuzHaKu 3 meopemvl: daneca, 0 MPONOPLUOHATBHBIX OTPE3KaX, O CBOWCTBAaX MEAMAH TPEYTOJbHHKA,
MoI00MsI TPEYTOIHHUKOB OHMCCEKTPUCHI TPEYTOJILHUKA,
Korrponsras pabora Ne 3 1 c60licmea. TIEPECEKAIINXCS XOP, KacaTelIbHON U CEKYILIEH;
NPpU3HaKy 000U TPEYTrOJIbHUKOB.
Ipumenams M3y4eHHbIE ONPE/ICTICHNUS, CBOMCTBA U IPU3HAKH K PELICHHUIO 3314
I'naea 3
Pemenne npaAMoyroabHbIX 14
TPeyrojibHUKOB
15 MeTtpryeckne COOTHOIIEHHS 1 Dopmyruposamu:
B IIPSIMOYTOJTEHOM TPEYTOJIbHUKE onpedeneHusi: CUHyca, KOCHHYCa, TAHT€HCa, KOTAHT€HCa OCTPOTO yIila IPsSMOYTOJILHOTO
16 Teopema [Inugaropa 5 TPeyrolIbHimia,
c60ticmea. BIPAXKAIOLINE METPUUYECKUE COOTHOIICHUS B IPSAMOYTOJIEHOM TPEYTOJIbHUKE U
Konrponbnas padora Ne 4 1 COOTHOILIECHHS MEKAY CTOPOHAMH U 3HAYCHHUSIMHU TPUTOHOMETPUUECKUX (DYHKLHUI B IPSIMOYTOJIEHOM
17 Tpuronomerpuueckue GyHKINU 3 TPCYTOIBHHKE.
OCTPOrO YIiia IPAMOYTOAbHOrO 3anucvisams TPUTOHOMETpUYECKUE (POPMYJIBI, BEIPAXKAIOLINE CBSI3b MEXKILy TPUTOHOMETPHUECKUMHU
TpeyroNbHIKa (YHKUMSMH OJTHOT'O M TOTO K€ OCTPOTo yIiia.
Pewams npssMOyronbHBIE TPEYTOIBHHUKH.
18 Pemrenre mpsiMOyToaBHBIX 3 Jloxazvieams.
TPEYroJbHUKOB meopemy 0 METPUUYECKHX COOTHOILEHHSX B IIPSIMOYTOJILHOM TpeyroybHuKe, Teopemy lludaropa;
KorrposHas pabora Ne 5 1 hopmynbl, CBI3BIBAIONINE CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC OJIHOTO U TOTO e OCTPOTro yIia.
Bb1600ums 0OCHOBHOE TPUTOHOMETPHUIECKOE TOMKIESCTBO M 3HAUCHUS CHHYCa, KOCHHYCa, TAHTeHCa U
KoTaHreHca s yrioB 30°, 45°, 60°.
IIpumename U3y4eHHBIE ONPEAEIICHNUS, TEOPEMBI U POPMYJIBI K PEHICHUIO 3a1a4
I'nasa 4
MHOroyrojibHIKH. 10

IInomaan MHOI'0OyrojJbHHUKa
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19 MHOroyroiasHuKu 1 Tosacuamv, 4TO TaKoe IUIOLIAAb MHOIOYTOJIbHHUKA.
OnuceIBaTh MHOT'OYTOJIEHUK, €0 3JICMEHTHI;, BRITYKIIBIC U HEBBITYKJIBIC MHOTOYTOJIbHHUKH.
20 ITousTre miomanu
MHOTOYTOJbHIKa N300paxarh 1 HAXOIUTH HA PUCYHKAX MHOTOYTOJIBHHUK U €0 3JICMCHTHI; MHOTOYTOJIbHUK,
) BITMCAaHHBIN B OKPYKHOCTb, I MHOTOYTOJIHHK, OITICAHHBIA OKOJIO OKPYKHOCTH.
[Tnommane npsaMOyToIBHIKA
Dopmyruposamn:
21 [Tnomans napamienorpamMmma 2 onpeodeneHusi; BIMCAHHOTO ¥ OMMCAHHOT'O MHOTOYTOJIbHUKA, IUIONIAJ M MHOTOYTOJIbHUKA,
aBHOBEJIMKHX MHOI'OYTOJILHUKOB;
22 [Inomane TpeyronsHuKa 2 p y yr ’
OCHOBHbIe C8OllCMEA TINOMAIA MHOTOYTOJIbHUKA.
23 [Tnomane Tpaneuu 3 Jlokazvieams: TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO N-yrojibHUKA, TUIOMAAH MPSIMOYTOJILHUKA,
IUIOIAIH TPEYTOJIbHUKA, IUIOIIAIHA TPAIIEI[AH.
KonTponbnas pabora Ne 6 1 Al Tpey ’ Ha /i Tparien
Ipumensame N3ydeHHBIE ONIPENIEICHUS, TEOPEMBI H (HOPMYITHI K PEIICHHUIO 3a1a4
IToBTOpEHME
H CHCTeMATH3aIus 8
yue0HOro Mmarepuajia
YupaxHeHus 1715 TOBTOPEHUS Kypea 8 7
Kjacca
Kontponbnas padora Ne 7 1
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I'naga 1 16
Peimienne TpeyroibHUKOB
1 CuHyc, KOCHHYC, TAHT€HC U 2 Dopmyruposamu:
kotanresc yria ot 0 go 180 onpedeneHusi: CUHyCca, KOCUHYCca, TAaHIeHca, KoTaHreHca yria oT 0 o 180 ;
€601icmao CBSI3U IJIUH TMaroHajgeil 1 CTOPOH napajuienorpamma.
2 Teopema KOCHHYCOB 3
Dopmynuposams 1 pa3bsICHATE OCHOBHOE TPUT'OHOMETPUUECKOE TOXKAECTBO. BBIUMCIATE 3HaUCHNE
3 Teopema cuHycOB 3 TPUTOHOMETPUYECKON (PYHKIIMH yTIIa M0 3HAYSHHUIO OJHOHN U3 €T0 3aJaHHBIX (PYHKITHIA.
Dopmynuposams M TOKa3bIBaTh TEOPEMBI: CUHYCOB, KOCUHYCOB, CJIEJICTBUS U3 TEOPEMbI KOCUHYCOB U
4 Pemenue TpeyronbHUKOB 3 PMYIUP A p yeos, yeos, Clel p Y
CHHYCOB, O IIJIOIIAa 1 OMIMCAHHOTO MHOTOYTI'OJIbHUKA.
5 DopMyIbl TSl HAXOKICHUS 4 3anucwvieams 11 TOKa3bIBATh (YOPMYITBI U HAXOXKISHUS IIOMIAINA TPEYTOIbHUKA, PAJAIYCOB
IUIOIIAIN TPEYTOJIbHUKA BIMCAHHOW M ONTMCAHHOW OKPYKHOCTEN TPEYTrOJbHUKA.
Ipumensme N3yueHHBIE ONIPENIEICHUS, TEOPEMBI U (POPMYJIIBI K PEIICHHUIO 3a7a4
Konrtponbnas padora Ne 1 1 P Y pea - Teop (bopmy. P A
I'naga 2 8
IIpaBuibHBIE MHOTOYTOJbHUKH
6 [IpaBunbHBIE MHOTOYTOJIBHUKH U 4 Tlosicusams, 9TO TaKOE LEHTP U LEHTPAIBHBIN YTOJI IPAaBUIILHOI'O MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
HUX CBOMCTBA Kpyra.
Dopmyruposamu:
7 [dnuna okpyxxnoctu. Ilnomane 3 PMYIUP
pvra onpedenenue MPaBUIBHOTO MHOTOYTOJIbHUKA,;
.24 ceoticmaa PaBUIHBHOTO MHOTOYTOJIEHUKA.
Kontponbnas padora Ne 2 1 loxazvieams CBOMCTBA IMPAaBUIBHBIX MHOTOYTOJIbHUKOB.

3anucvisams 1 pa3bACHIATH GOPMYIIBI JJIMHBI OKPY>KHOCTH, TUIOILIAIN KPYTa.

3anucvisams 1 1OKa3BIBATH POPMYIIBI JTMHBI JYTH, TUIOMIAH CEKTOPA, POPMYIIBI JJIsl HAX0XKICHHS
PaauycoB BIIMCAHHOM M ONMCAHHOHN OKPY>KHOCTEN IIPABMIIBHOI'O MHOTOYTOJIbHUKA.

Cmpoumsb ¢ TIOMOILBIO HUPKYJIS U JMHEWKH NTPaBUIIbHBIE TPEYTOJIBHUK, YETBIPEXYTOJIBHUK,
HIECTUYTOJIbHUK.

IIpumensame U3y4eHHBIC OTIPEEIICHUS, TEOPEMBI 1 (HOPMYJIBI K PELICHUIO 33124
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I'naga 3
JdexapToBbI 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosinue mexny nByms 3 Onucvléams TPAMOYTOJIBHYIO CUCTEMY KOOPAMHAT.
TOYKaMH C 33JaHHBIMU Dopmynupogams: OnpeieNieHne ypaBHeHHS (QUTYpBI, HEOOXOAUMOE U TOCTATOYHOE YCIOBHS
koopaunHatamu. Koopaunatst NapayIeIbHOCTH ABYX MPSMBIX.
CeperHbI OTpe3Ka 3anucvisams 1 1OKa3bIBaTh (POPMYJIIBI PACCTOSIHUS MEXKAY ABYMS TOUKAMHU, KOOPAUHAT CEPEINHBI
OTpe3Ka.
9 YpaBHeHue Gurypel. Y paBHEHUE 3 p . N
OKDVIKHOCTIL Bvi6ooums ypaBHEeHUE OKPYKHOCTH, 00Illee ypaBHEHUE MPSIMOH, ypaBHEHHUE MPSIMOI € YTTIOBBIM
by KO3 OUITUEHTOM.
10 VYpaBHeHHe TpsMOi 2 Loxazvieams HEOOXOTUMOE U IOCTaTOYHOE YCIOBUE MAapalIeIbHOCTH ABYX MPIMBIX.
o o Ipumensme N3yueHHBbIE ONIPEIEICHUS, TEOPEMbI U (POPMYJIIBI K PEIIEHHUIO 3a1a4
11 VYrnoBoit koaddurment npsamoi 2 P Y pea - Teop (bopmy. p A
KonTponbnas pabora Ne 3 1
I'nasa 4
12
BekTtopsl
12 [TonsTue BexkTOpa 2 Onucvieamsb TOHATHS BEKTOPHBIX M CKATSIPHBIX BEIWYMH. VIITIOCTpUPOBATH MOHSITHE BEKTOPA.
Dopmyruposamu:
13 Koopaunats! BekTopa 1 PAYIUP
onpedenenusi: MOIYNs BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAUHAT BEKTOPA,
14 CrnosxeHue 1 BEIYUTaHHE 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MMPOTHBOMOJI0KHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOPa Ha
BEKTOPOB YHCII0, CKAJSIPHOTO ITPOU3BEICHUS BEKTOPOB;
C60licmea: paBHBIX BEKTOPOB, KOOPAMHAT PaBHBIX BEKTOPOB, CIIOKEHHUS BEKTOPOB, KOOPAMHAT
15 YMHO)KEHHE BEKTOPA Ha YHCIIO0 3 p POB, KOOPA P PO POB, KOOPIL
BEKTOpa CyMMBI U BEKTOPa Pa3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHSI BEKTOPa
16 CkanspHoe Ipou3BeIeHNE 3 Ha YHCIIO0, CKAJISIPHOT'O TIPOU3BE/ICHUS IBYX BEKTOPOB, MEPIICHINKYIISIPHBIX BEKTOPOB.
BEKTOPOB Lloxaszvieams TEOPEMBL: 0 HAXOKACHUH KOOPIWHAT BEKTOPA, O KOOPJAMHATAX CYMMBbI U Pa3HOCTH
BEKTOPOB, 00 YCIOBHUHU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOKACHUH CKAISPHOTO MIPOU3BEACHUS
Kontponbnas padora Ne 4 1 POB, 00 ¥ P JBY POB, A P P A
JIByX BEKTOPOB, 00 YCIIOBUH MEPIEHINKYIIPHOCTH.
Haxooums xocuHyc yriia MexXmy IByMs BEKTOPaMH.
IIpumename U3y4eHHBIE ONPEAEIICHNUS, TEOPEMBI U POPMYJIBI K PEILICHUIO 3a1a4
Tnasa 5 13
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=
TI'eomeTpuueckue
npeodpazoBaHusA
17 JBmkeHne (mepeMenieHne) 4 IIpusooums puMepsI IpeodpazoBaHus QPUTyp.
¢urypsl. [lapannensHbrii OmnuceiBaTh peoOpa3oBanus GUTYP: MapayUIETbHBIA TIEPEHOC, 0CEBasi CAMMETPHSI, IEHTPaTbHAS
nepeHoc CUMMETpHUS, TIOBOPOT, TOMOTETHSI, ITOJI00HE.
Dopmynruposamu:
onpeoeneHus: TBUKECHUS; PaBHBIX (QUTYP; TOUEK, CHMMETPHUYHBIX OTHOCHTEIHHO MPSMOIL; TOUEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOYKH; (PUTYPBI, UMEIOLIEeH 0Ch CHMMETPUH; (PUTYPBI, IMEIOIIEH
LHEHTP CUMMETPHH; MOJA00HBIX QUTYD;
ceoticmea. TBWKEHHSA, TIApaJLIEIBHOTO TepeHoca, 0CEBON CHMMETPHH, IEHTPAIbHON CHMMETPHH,
MOBOPOTa, TOMOTETHH.
Jloxaszvieams TEOPEMBL: O CBOWCTBAX MMapauIEIBHOTO EPEHOCa, OCEBO CHMMETPHH, IIEHTPATBHOM
CUMMETPHH, TIOBOPOTA, TOMOTETHH, 00 OTHOIIIEHHUH IDIOMIA/IeH TTOAOOHBIX TPEYTONBHUKOB.
Ipumensame N3ydeHHBIE ONIPENIEICHUS, TEOPEMBI H (HOPMYITHI K PEIICHHUIO 3a1a4
18 OceBas U 1IeHTpaJIbHAS 4
cummertpun. [loBopot
19 T'omorerus. [Tonobue dpuryp 4
Konrtponbnas padora Ne 5 1
IloBTOpEHNE 10
U cUCTeMAaTH3aLUs
yue0HOro Marepuasa
YnpakHeHUsI 17151 TOBTOPEHUS 9
Kypca 9 kiacc
Konrtponbnas padora Ne 6 1
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