IHossicHuTeabLHAA 3aNMMUCKA

JlanHas paboyas mporpamMMa OpHUEHTHPOBAaHA Ha ydaliuxcs 9 kiacca W peaqusyeTcss Ha
OCHOBE CJICYIONINX JTOKYMEHTOB:

» @enepasibHBIM 3aKOHOM OT 29.12.2012 No 273-®3 "O6 obpa3zoBanuu B Poccuiickoii

Oenepanun';

* TlopsimnkoM opraHu3ali U OCYIIECTBIEHUS OO0pa30oBaTEIbHONW JEATENBHOCTH IO

OCHOBHBIM 00IIe00pa30BaTeIbHBIM IpOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpaMMam

HAa4yaJbHOTO OOINEro, OCHOBHOrO oO0mero u cpeaHero ooOmero o0pa3oBaHUs,

YTBEPKJIEHHBIM NpUKa3oM MuHUCTEpCTBA OOpa30BaHUs U HAyKHU Poccuiickoit

@eneparuu ot 30.08.2013 Ne 1015;

« denepasbHBIM KOMIIOHEHTOM T'OCYJAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJapTa

obuiero oopazoBanus (OKI'OC), yrBepxaeHHbIM NprUKazoM MuHucTEpcTBa 00pa30BaAHMS

u Hayku Poccuiickoit @enepauun ot 05 mapta 2004 Nel089;

*  VuyeOubM m1aHoM llIkosr;

» denepasbHBIM  TIEPEUHEM y4eOHUKOB, YTBEPKICHHBIX, PEKOMEHIOBAHHBIX

(IOMyIIIEHHBIX) K HCIOJB30BAHUIO B 00pa3oBaTEIbHOM IPOIECCE B 0OPa30BATEIbHBIX

YUPEXKACHUSX, PEATU3YIOIINX TPOrpaMMbl 00I1Iero 00pa3oBaHus.

® TMPUMEPHON TMpOorpaMMbl OCHOBHOT'O 0OmIEero oOpa3oBaHus IO MaTeMaTUKE

(cocraBurens D.[]. uemnpos, A.I'. ApkanbeB.-M.: [Ipoda, 2007), B COOTBETCTBUH C

comepxkanveMm yudeOHuka: Makapeiue FO.H., Munmiok H.I'., K.M. Hemxkos, C.b.

Cysoposoii nog pemaknueit C.A. TemskoBckoro; Anredpa. 9 xi.- M.: Ilpocsenienue,

2008-2013.

OO0mas xapakTepucTHKa y4e0HOr0 npeamera.

MaremaTuyeckoe 0o0Opa3oBaHHE B OCHOBHOM IIKOJE CKJIAABIBACTCS U3 CIEAYIOIIMX
COJIEpXKATEIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHUs OJIOKOB): apugmemuxa; anzeopa;
2eomempus; 371eMEeHmbvl KOMOUHAMOPUKU, MeEOPpUU epOAmHOCHmell, CMAMUCMUKU U
Jiocuku. B cBOell COBOKYMHOCTH OHM OTPa)KarOT OOraThlid OMBIT OOy4YEHHUsT MATEMAaTHKE B
Halel cTpaHe, YYUTHIBAIOT COBPEMEHHBIE TEHAEHIIUU OT€UECTBEHHOMN U 3apyOeKHOM IIIKOJIbI
U TO3BOJIAIOT PEaTN30BaTh IOCTABJICHHBIC MEpeN IIKOJBbHBIM OOpa3oBaHUEM II€IM Ha
WH()OPMAIIMOHHO €MKOM U MPAKTUYECKH 3HAYMMOM MaTepuayie. ODTH COAep)KaTelIbHbIC
KOMITOHEHTBI, Pa3BUBAsSCh HAa MPOTSHKCHUH BCEX JIET OOY4YEHHsS, €CTECTBEHHBIM 00pazoM
NeperieTaloTCsl ¥ B3aUMOEHCTBYIOT B YUeOHBIX Kypcax.

Apugpmemuxa npuszBaHa criocOOCTBOBaTh MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEOOXOAUMBIX ISl TTOBCEIHEBHON >XKM3HU. OHa CIY)KUT 0a30i JJIsI BCETO JadbHEHUIIEro
U3Y4YEeHHS] MAaTEeMAaTHKH, CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO U (POPMUPOBAHUIO YMEHUS
MOJIb30BATHCS AIITOPUTMAMM.

Ancebpa HaueneHa Ha (HOPMHUPOBAHHME MATEMATHYECKOTO ammapara Jjsi pelieHUs
3a7la4 U3 MaTEMAaTUKH, CMEXKHBIX MPEIMETOB, OKPYXAIOIIEH peabHOCTH. S3BIK anreOpsl
NOYEPKUBAECT 3HAYECHHE MATEMAaTUKU KaK S3bIKa [JIs1 IMOCTPOEHUS MaTEMaTHYECKUX
MOJIEJIEH, MPOLECCOB U SIBIICHUI pealibHOro Mupa. OaHOoi U3 OCHOBHBIX 33/1a4 M3Y4YCHUS
anreOpsl SBIISIETCS. Pa3BUTHUE AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAUMOr 0, B YaCTHOCTH,
JUIsI OCBOEHUSI Kypca MH(GOPMATUKH; OBJIAJICHUE HABBIKAMH JICYKTUBHBIX PACCYKICHUIA.
Jpyroii BaxxHOW 3agayeil M3ydeHUs] aireOpbl SIBIASETCS TMOJy4YeHUE IIKOJIbHUKAMHU
KOHKPETHBIX 3HAHUH 0 (DYHKITMAX KaK BaXKHEHIIICH MaTeMaTHICCKON MOJIEIH JIJIST OITHCAHUS



U HWCCIEAOBAaHUS PA3HOOOpA3HBIX TMPOIECCOB, s (OPMHUPOBAHUS Yy  YyUaIIUXCS
IIPEACTABJIEHUNA O POJIM MATEMATUKU B PA3BUTUU LIUBUIN3ALNUU U KYJIbTYPHI.

TI'eomempusa — OlH U3 BaXXHEUIINX KOMIIOHEHTOB MaTeMaTHYECKOro 0Opa3oBaHMs,
HEOOXOMUMBIN JIsI PUOOPETEHNsT KOHKPETHBIX 3HAHUW O MPOCTPAHCTBE U MPAKTUUYECKH
3HAYMMBIX YMEHUU, (DOPMUPOBAHMS S3bIKA OMUCAHUS OOBEKTOB OKPYXAIOILIEro MUpa, JJIs
Pa3BUTUS MPOCTPAHCTBEHHOTO BOOOPaXEHUSI W UHTYUIIMH, MAaTEMaTHUUYE€CKOW KYJIbTYPHI,
IUISL ACTETUYECKOrO BOCIHUTAHUS ydanuxcs. V3ydeHue reomMeTpuu BHOCHT BKJIAA B
pa3BUTHE JOTMUYECKOTO MBIIIUICHUS, B POPMUPOBAHUE TTOHATHUS JI0Ka3aTEIbCTBRA.

dnemenmol 102UKU, KOMOUHAMOPUKU, CIMAMUCMUKU U MEOPUU GeposmHocmeil
CTaHOBSTCSl 0053aTE€IbHBIM KOMIIOHEHTOM LIKOJIHLHOTO OOpa30BaHMs, YCUJIMBAIOIIMM €ro
MPUKJIAJAHOE U MPAKTUYECKOE 3HAYEHHE. DTOT MaTepuan HeoOXOIHUM, NPEXKIE BCEro, IS
dopmupoBanusi  GyHKIUOHATHHOM T'PAMOTHOCTH — YMEHHUM  BOCHPUHUMATh W
aHAJTM3UPOBATh HMHGOpPMAIIUIO, TMPEACTABICHHYI0 B pa3IMuHbIX ¢Gopmax, MOHUMATh
BEPOSATHOCTHBIA XAPAKTEP MHOTHUX PEAIBHBIX 3aBUCHUMOCTEW, MPOU3BOIAUTH IMPOCTEUIINE
BEPOSTHOCTHBIE pacueTbl. V3ydeHue OCHOB KOMOWHATOPUKM IIO3BOJIUT ydalleMycCs
OCYLIECTBJISITh PACCMOTPEHHUE CIy4YaeB, epedOop U MOACUET YUCIIA BAPUAHTOB, B TOM YHCIIE
B IPOCTEUIINX IPUKIIAJHBIX 3a/1a4aXx.

[Ipy M3yyeHUH CTATUCTUKU U TEOPHUH BEPOSTHOCTEH OOOTralllar0TCs MPEJCTABICHUS O
COBPEMEHHOW KapTWHE MHUpa M METOAaX €ro HMccienoBaHus, (GpopmMupyercs MOHUMaHWE
pPOJIM CTAaTUCTHKU KaK MCTOYHUKA COIMAIBHO 3HAYMMON MH(pOpPMAIMM W 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBILIJICHHUS.

B xoae ocBoeHMsI coaepKAHUA KYPCa yUALIUecs MOJIY4YalT BO3MOKHOCTh:

® DpAa3BUThH MPEICTABICHUS O YUCIIE U POJU BBIYMCIECHUN B YEJIOBEUECKOW MPAKTHKE;
chopMupoBaTh NPAKTUUYECKHE HABBIKM BBIMOJHEHHUS YCTHBIX, IHCHbMEHHBIX,
WHCTPYMEHTAJIBHBIX BRIYMCIICHUM, PA3BUTh BEIYUCIUTEIBHYIO KYJIbTYPY;

® OBJAJCTh CHMBOJMYCCKHM  S3BIKOM  aiareOpbl, BbIpaboTaTth  (opMabHO-
OMepaTUBHbBIC aareOpanuyecKue YMEHHS W HayYUThCS MPHUMEHATh MX K PEHISHUIO
MaTeMaTUYECKHUX M HEMaTeMaTHYEeCKUX 3aa4;

® U3Y4YUTh CBOKMCTBA U TpaUKu dIEMEHTAPHBIX (DYHKIIHMA, HAYIUTHCS MCIIOIB30BATh
byHKIIMOHAIbHO-TpadUUECKHE MPEICTABICHUS JIJIs1 ONTMCAHMS U aHAJIN3a pealbHbIX
3aBUCUMOCTEH;

® Dpa3BUTh IPOCTPAHCTBEHHBIC MPEICTABICHUS M N300pa3UTEIIbHBIC YMEHHUS, OCBOUTH
OCHOBHBIE (PAKTBl M METOJbl TUIAHUMETPHUH, MO3HAKOMHUTBLCA C MPOCTCUIIUMHU
MPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

® [OJIyYUTh IMPEACTABJIEHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MHUPE
U O Pa3IMYHBIX CIOCO0aX MX M3y4deHHs, 00 OCOOCHHOCTSIX BBIBOJAOB M IPOTHO30B,
HOCSIINX BEPOSATHOCTHBIN XapaKTep;

® pa3BUTHh JIOTHYECKOE MBIIUICHUE W PEUYb — YMEHHs JIOTUYECKH OOOCHOBBLIBATH
CY)XJICHUS, TPOBOJAUTH HECIOXKHbIC CHUCTEMAaTH3allu¥, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEpPHI, HCIOJb30BaTh PAa3JIMYHbIC S3bIKH MAaTE€MaTHKH (CJIOBECHBIM,
CHUMBOJIMYCCKHUH, rpauIeCKHii) TSI WJUTIOCTPAliH, WHTEPIpETALINH,
apryMEHTAILIMU U JI0KA3aTEIbCTBRA;

e chopmupoBaTh TpeACTaBICHUS OO0 W3yYaeMbIX TOHATHSIX H METOIax Kak
BOKHEHUIIUX CPEACTBAX MATEMATUUYECKOrO MOJICIMPOBAHUS PEATIbHBIX MPOIECCOB U
SIBIICHUM.



Hean n3yyenus:

OBJIaJIcHHEe CHCTEMOM MaTeMaTUYeCKUX 3HAaHUW M YMEHHM, HEOOXOIUMBIX IS
MPUMEHECHUSI B IIPAKTUYECKOM JIESITEIbHOCTH, HW3YYEHUsS CMEXKHBIX JUCUUIUIMH,
MIPOJIOKEHUST 00pa30BaHMUS;

HHTE/UIEKTyaJIbHOe pa3BUTHe, (OPMHUPOBAHHE KAYECTB JMYHOCTH, HEOOXOIUMBIX
YEJIOBEKY JUIS TTOJTHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH
MBICJIA, KPUTHUYHOCTH MBIIUICHUS, WHTYHULMS, JIOTUYECKOE MBIILUICHUE, SJIEMEHTHI
AITOPUTMHUYECKON KYJIBTYPhI, MPOCTPAHCTBEHHBIX IIPEIACTABICHHH, CIIOCOOHOCTh K
IIPEOJIOJICHUIO TPYAHOCTEN;

¢popmupoBanue mpeacTaBJeHHMH 00 UIEIX W METOJAaX MaTeMaTUKM Kak
YHUBEPCAJIBHOTO SI3bIKA HAYKM W TEXHUKH, CPEICTBA MOJICIIMPOBAHUSA SIBICHUU U
MPOLECCOB;

BOCIIMTAHUE KYJbTYPhl JIMYHOCTH, OTHOIIEHHS K MAaTE€MaTUKE KaK K YacTH
00II1eYeTOBEYECKOM KYJIBTYpPhl, TOHUMAHUE 3HAYUMOCTU MATEMATUKH IS HAy4HO-
TEXHUYECKOTO MPOTpecca;

Pa3BUTHE BEIYUCITUTENBHBIX B ()OPMaTbHO-OMEPATUBHBIX aIreOpandeckKux YMEHUH 10
YPOBHSI, TO3BOJISIFOIIETO YBEPEHHO MCIIOIB30BATh UX MPU PEIICHUM 33/1a4 MAaTEMATUKH
U CMEXHBIX MpeaMeToB ((hu3uKa, XUMHUSA, OCHOBBI HHG)OPMATUKH W BBIYUCIUTEIBHOM
TEXHUKH), YCBOCHHE almapara yYpaBHCHHUH M HEPaBEHCTB KaK OCHOBHOI'O CpEICTBa
MaTEeMaTHU4YECKOIr 0 MOJIEITUPOBAHUSA MPUKJIATHBIX 3ajad, OCYILIECTBIICHUE
(YHKIIMOHAIPHOM TOATOTOBKM IIKOJRHUKOB. B Xome M3ydeHHs Kypca ydaliuecs
OBJIAJICBAIOT MPUEMAMU BBIUUCIEHUN Ha KAIBKYJISATOPE.

OcHOBHBIE Pa3BUBAKOIINE U BOCIIUTATEIbHBIEC LEJIH
PaszBurue:

> SIcHOCTH M TOYHOCTH MBICJIH, KPUTHYHOCTH MBILLUIEHUS, UHTYHUIIMH, JIOTHYECKOTO
MBIIUIEHUS,  DJIEMEHTOB  QJITOPUTMUYECKOW  KYJIBTYPbl, ITPOCTPAHCTBEHHBIX
NpEeCTaBIEHUH, CTIOCOOHOCTH K MPEO0JIEHUIO TPYAHOCTEH;

> MaremaTH4eCcKOMN peuu;

> CencopHoii chepsl; TBUTaTEILHON MOTOPHKH;
> Buumanus; naMsTH;

> HaBbIkOB caMO 1 B3aMMOITPOBEPKHU.

@opMupoBaHUe TPEACTABICHUN 00 HIESIX W METOJAaX MAaTEeMAaTHKU KaK YHUBEPCAIHHOTO
A3bIKa HAYKH M TEXHUKHU, CPEJICTBA MOJICIIUPOBAHUS SIBIICHUI U MPOLIECCOB.

Bocnuranue:

> KynbTypbl  JIMYHOCTH, OTHOIICHHWS K MaTeMaTHKe Kak K  4YacTH
OOIIIeUeIOBEYECKON KYNbTYPHhI, IOHUMAaHHE 3HAYUMOCTH MATEMAaTHUKH IS HaydHO-
TEXHUYECKOTO IPOrpecca;

> BoneBbix kauecTs;
> KoMMmyHHKa0ETbHOCTH;
> OTBETCTBEHHOCTH.

3agaum Kypca:

BBECTH IOHATHS KBaJPaTHOTO TPEXUI€HA, KOPHA KBAJAPATHOTO TPEXWICHA, U3YYUTh
dbopmyiy pa3noKeHus: KBaJpaTHOTO TPEXUJieHa Ha MHOKUTEIIH;



® pacIIMpUTh CBEIECHHUS O CBOMCTBaX (YHKLUMH, MO3HAKOMUTH CO CBOWCTBAMH H
rpaduKoM KBaJIpaTUIHON (DYHKIIMH M CTETICHHON (QYHKIINH;

® CHCTEMaTHU3UpPOBAaTh U OOOOMIMTH CBEACHUS O PEHICHUH UENbIX UM JIPOOHBIX
palMOHANBHBIX YPABHEHUHN C OJHOW MEPEMEHHOM;

® HAY4YuTh peniaTh KBaJpaTUYHbIC HEPABEHCTBA,

® 3aBEpLIACTCA U3YYCHUE CUCTEM YPaBHEHUH C ABYMS IIEPEMEHHBIMU;

® BBOJAUTCS MOHITHUE HEPABEHCTBA C JBYMS INEPEMEHHBIMU M CHUCTEMbI HEPABEHCTB C
JIBYMsI IIEPEMEHHBIMU;

® BBOAWUTCA TMOHATHE  TMOCIEAOBATEIbHOCTH, H3y4yaeTrcss  apupmeTuueckas U
reOMETPHUYUECKas MPOrPECCUU;

® BBECTH 3JIEMEHThl KOMOMHATOPUKU U TEOPUH BEPOSTHOCTEM.

Oﬁmeyqeﬁnue YMEHUSA, HABbIKA " CIIOCOO0bI HACATCJIBbHOCTH.

B xome mpenomaBanusi anreOpel B 9 kiaccax, paOoTbl Haa (OPMUPOBAHHUEM Y
yYaluxcsl IEPEUYUCICHHBIX B TIPOrpaMMe 3HAaHUW W YMEHHUM, CIeayeT oOpamiaTh BHUMaHUE
Ha TO, 4TOOBI OHU OBJAJEBAIN YMEHUAMU 00weyuebH020 Xapakmepa, PazHO0Opa3HbBIMU
cnocobamu oesimesibHOCmu, IPUOOPETan OMBIT:

" IUIAHAPOBAHHUA H OCYIICCTBIICHUA aJIFOpHTMquCKOﬁ ACATCIIBHOCTH, BBIIIOJHCHUA
3a/IaHHBIX 1 KOHCTPYHUPOBAHHUA HOBBIX AJITOPUTMOB;

" pemIeHus pasHoOOpa3HBIX KIACCOB 3a]a4 U3 Pa3IUYHbIX Pa3/elioB Kypca, B TOM YHUCIIE
3a/1a4, TPEOYIOIMIKMX MOUCKA IMTyTH B CIIOCOO0B PEIICHUS;

"  JCCNEOBATENbCKOW JIEATENHHOCTH, DPAa3BUTHS WACH, MPOBEICHHUS HKCIICPHUMEHTOB,
0000111eHNs1, TOCTAHOBKHU U ()OPMYJIMPOBAHMS HOBBIX 33/1a4;

" $SICHOTO, TOYHOTO, TPAMOTHOI'0 M3JIOKEHUSI CBOUX MBICIEH B YCTHOM M MHUCHbMEHHOM
peu,  HUCIOJb30BaHUS  PA3JIUYHBIX  SI3BIKOB ~ MAaTeMaTUKU  (CJIOBECHOTO,
CUMBOJIMYECKOTO, TPaUIECKOro), CBOOOAHOr0 Mepexo/ia ¢ OJHOTO S3bIKa HA APYron
JUTSL WILTIOCTPAIUU, UHTEPIIPETAIluH, apryMEHTAIIUN U JI0Ka3aTelIbCTBA;

" [POBEACHHUS JOKA3aTCIbHBIX PACCYKICHUH, apryMEHTAIINH, BBIJBHKCHHUS THUIIOTE3 U
X 000CHOBAHUS;

" [IOMCKa, CUCTEMAaTH3alluy, aHaldu3a U Kiaccudukauum UHPOpMalUU, UCIIOIb30BAHUS
pa3Ho0Opa3HbIX MH(OPMALMOHHBIX MCTOYHHUKOB, BKIIIOUas y4E€OHYIO U CHPaBOYHYIO
JUTEPaTypy, COBpEMEHHbIE HH(DOPMAITMOHHbIE TEXHOJIOTHH.

Y4yeOHasi JesiTeJIbHOCTh  OCYLIECTBJISIETCSI NPH  MCHOJb30BAaHUM  y4eOHO-
MeTOAMYEeCKOr0 KOMILJIeKTA:

e VueOnuk: MakapsiueB FO.H., Munatok H.I'., K.W. Hemxkos, C.b. CyBopoBoil noj
penakmueit C.A. TensakoBckoro; Anredpa. 9 kir.- M.: [Ipocsemenne, 2008-2013.

e JI. A. Tanumuua, T. JI. AdanacweBa. [loypouHoe mIaHUpOBaHHE TO ainredpe K
yueOHuky FO. H. MakapbiueBa «Anredpa 9». U3narensctBo «Yuurensy, 2009.

o [O.I1. Qynuuneia, B.JI.LKponray3 . Temarnueckue TecTbl mo anredpe s 9 kmacca -
M.: Ilpocgemienue, 2010

e B.M.Koxos, JL.b.Kpaitnea VYpoku anreOpsl B 9 kiacce: KHUra ajis ydutens.-M:
IIpocsemenne,2009



e [O.H.Makapeiue, H.I'Munatok, JL.b.KpaitneBa. AunreOpa. Jlunakruueckue
matepuaibl. 9 kiacc- M.: [Ipocsemnienne,2009-2013.
e [O.H.Makapsrues, H.I'.Munmtok, C.b.CyBoposa U.C.I1InbikoBa. M3yuenue anredpbl

B 7-9 knaccax. [locobue ms yunreneit - M.: [Ipocsemenue, 2009-2013

e [O.H.Makaperiue, H.I'Munaiok, K.MN.HemkoB, C.b.CyBopoBa mnona penakiuen
C.A.TenskoBCKOro. DJIEMEHTBl CTAaTUCTUKU W TEOPUU BEpPOSTHOCTEM - M.:
[Tpocsemenne, 2008-2013.

e [O.H.Makappiue, H.I'Mungiok, JL.b.KpaitneBa. AunreOpa. Junaktuueckue
matepuaibl. 9 kiacc- M.: [Ipocsemnienue,2009-2013.

e JIL.B.Ky3nenona, E.A. bynumoBuu, C.b.CyBopoBa Anredpa. COOpHUK 3agaHUMN IS
NOJTOTOBKM K UTOTOBOM  arrectanuu B 9 knacce - M: [Ipocsemenue, 2012-2013.

@®opmbl OpraHu3anun y4edHOro npouecca.

Ha ypokax HCHONB3YIOTCS 3JEMEHTHl CHEAYIOIIUX TEXHOJIOTMI: JIMYHOCTHO
OPUEHTUPOBAHHOE OOYYECHHS, TEXHOJOTHH JEATEIHbHOCTHOIO METO/Aa, OOYy4eHHsS C

NPUMEHEHUEM OMOPHBIX CXEM, MPOOJIEMHOro OOy4eHHs; KOMIIETEHTHOCTHOTO MOJXO0/a;
HKT.

Ilpu_opzanuszayuu yaeOHOTO Tiporiecca OyaeT obecreueHa MociIeI0BaTeIbHOCTh U3YUEHUs
yu4eOHOro MaTepuaja: HOBblE 3HAHHS ONMUPAIOTCS HAa HENAaBHO MPOIMNECHHBIN MaTepual;
00€eCreYeHo MO3TAMHOE PACKPBITUE TEM C IMOCIENYIoLeN peaau3alueil; 3aKkperuieHue B
npolecce MPakTUKYMOB, TPEHUHTOB.
OCHOBHBIE TUITBI Y4EOHBIX 3aHITHI:
® YPOK BBEACHHS HOBOI'O Y4eOHOIr0 MaTepuala,
YPOK 3aKpeIuieHus 3HaHu|, yMEHUI U OTpaOOTKH HAaBBIKOB,
YPOK IPUMEHEHHUSI 3HaHWUM;
ypOK 0000111a1011ero MOBTOPECHHS M CUCTEMAaTH3aIMH 3HAHH;
YPOK KOHTPOJISI 3HAHUW, YMEHUN, HABBIKOB.
OCHOBHBIM THIIOM YPOKa SBJISETCA KOMOUHUDOGAHHbLIL.

TpeﬁoBaHm[ K YPOBHIO IOATOTOBKH YYalllUXCH.

B pe3yabTaTe H3yueHusl ajaredpbl 9 Kiacca YUeHHK J0JKeH 3HATh/IIOHUMATh

® CyIIECTBO TMOHATHS MAaTEMAaTHYECKOrO JIOKa3aTebCTBA; MPHUBOAUTH PUMEPHI
JI0Ka3aTeJbCTB;

® CYIIECTBO MOHITHS AITOPUTMA; MPUBOAUTH PUMEPHI AITOPUTMOB;

® KaK WCIONB3YIOTCA MaTeMaTudyeckue (OpMysbl, YpPaBHEHHS U HEPaBEHCTBA;
IIPUMEPHI UX IPUMEHEHHUS JUUIS PEILICHUS MaTEMAaTUYECKUX U TPAaKTUYECKUX 3a/1a4;

e KAk MaTeMaTUYECKH OIpeneiaeHHble (YHKUMM MOTYT ONMCHIBATh PEAJbHBIE
3aBUCUMOCTH; IPUBOJUTH IPUMEPHI TAKOI'O ONTUCAHUS;

® Kak MOTPEOHOCTH MPAKTUKH MPUBEIM MATEMaTUYECKYI0 HAayKy K HEOOXOIMMOCTH
pacIIMpEeHus MOHATUS YUCIIA;

® BEPOATHOCTHBIM XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKaIOLIEro MUpa; MpuMephbl
CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;



® CMBICJI HACAIHU3aAIIHU, HO3BOJ'I$IIOH.ICI>1 peimars 3aaa4u peaanoﬁ I[@ﬁCTBPITCJ'IBHOCTH
MAaTEMATUYCCKUMMA MCTOAaMU, ITPUMCPbI OHII/I6OK, BO3HHUKAOIIUX ITPHU UACATIN3AlINH.

Ymerb

® COCTaBJIATh OYKBEHHBIE BBIPAKCHUS U (DOPMYJIBI IO YCIOBHAM 3a7a4; OCYIIECTBIISITH B

BBIPDAKEHUSIX U (POpPMYJIaX YHUCIOBBIE IMOJACTAHOBKU M BBIMOIHATH COOTBETCTBYIOIINE

BBIYHCIIEHUSA, OCYILIECTBIISTh MOJCTAHOBKY OJHOIO BBIPAXKEHHS B JIPYro€; BBIPAXaTh U3

bopMyI1 OJIHY IEPEMEHHYIO YEpEe3 OCTAJIbHBIE;

® BBLINOJHATH OCHOBHBIE JEUCTBUSL CO CTEMEHAMH C LENbIMU [OKa3aTelsiMU, C

MHOTOUYJICHAMH U C alreOpandecKuMH JIpOOSMU; BBITIOTHATH Pa3ioKEHUE MHOTOUJICHOB

HA MHOXHTENIH; BBIMOJIHATh TOXIECTBEHHbIE MPe0oOpa3OBaHMsI  PAIMOHAIBHBIX

BBIPAKECHUU;

® IPUMEHSTH CBOWCTBA apU(METUUYECKUX KBAJIPATHBIX KOPHEH Il BBIYUCICHUS

3HAYEHUU U TPeoOpa30BaHUN YMCIOBBIX BRIPAXKEHUHN, COJIEPKAIINUX KBaAPATHBIE KOPHU;

* peliath JIMHEWHBIE, KBAJIpaTHbIE YPaBHEHHS U  palMOHAIbHBIE ypaBHEHUS,

CBOASIIIMECS K HUM, CHCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUN M HECIIOKHbIC HEITUHEWHBIC

CUCTEMBI;

* pemaTh JUHEHMHBIC U KBAIPATHBIE HEPABEHCTBA C OAHOM IIEPEMEHHON U UX CUCTEMBI;

* pemarb TEKCTOBbIE 3aJayd  alreOpanyeckuMm  METOJOM, HHTEPIpPETUPOBATH

MIOJTYYCHHBINA PE3YNIBTAT, IPOBOJUTH OTOOD peIieHui, UCXOasl U3 HOPMYITUPOBKH 3a1a4H;

* pn300paXkaTh YMcCiIa TOYKAMH Ha KOOPJAHHATHON MPSIMOI];

* ompeAensaTh KOOPAWMHATHI TOYKM IUIOCKOCTH, CTPOUTH TOYKM C 3aJaHHBIMU

KOOpJIMHATAMU; N300pakaTh MHOXKECTBO PELICHUN TMHEHHOT O HEPABEHCTBA;

* pacro3HaBaTh apu(pMeTHYecKue M TeOMETPUUYECKHE MPOTPECCHM; peuaTh 3aJadl C

npuMeHeHueM (GopMyIbl 0OILIEro YieHa U CYMMbl HECKOJIbKUX MEPBBIX YJICHOB;

* HaXOAWTh 3HAUCHUA (PYHKIWHU, 3aJaHHOW (QopmyIioH, Tabmuiei, rpadukoM Mo ee
apryMeHTy; HAaXOJWTh 3HAYEHHWE apryMeHTa [0 3HA4YeHUIO (QYHKIHUH, 3aJaHHOU
rpaguKoOM WIH TaOIHLIEH;

* oOmpenenaTh CBOWCTBA (YHKIMM 1O ee Tpaduky, NPUMEHATh TrpaduyecKue
NPEICTaBIICHUS MIPU PEILIEHUN YPaBHEHUH, CUCTEM, HEPABEHCTB;

* OIUCHIBATh CBOWCTBA U3YyUEHHBIX (DYHKIINI, CTPOUTH UX IPAPUKU;

Hcnoib30BaTh _ NIpHOOPETEHHbIe  3HAHMS W VMEHHMS B NPAKTHYECKOH
AeSTeJIbHOCTH U NIOBCEAHEBHOM "KU3HU JIJISA:

® BBLIMOJHEHUS pacdyeroB 1o ¢GopmyaaM, cocTaBieHHs (GOPMYN, BBIPAKAIOIIUX
3aBUCUMOCTH MEXIy pPEabHbIMU BEIMUYMHAMH; HAXOXXJIEHUS HYKHOW (OpMYIbI B
CIPABOYHBIX MaTepUaNaX;

® MOJCIHMPOBAHUS MPAKTUUECKUX CUTYyallUd U UCCIIEIOBAHUS TTOCTPOCHHBIX MOJEIEH C
UCIOJIb30BaHUEM anmapara anreOpsl;

® OIHCAaHMS 3aBUCUMOCTEH MEXAYy (PU3NYECKUMH BEIMYMHAMH COOTBETCTBYIOIIMMU
dbopMynamMu pu UCCIEAOBAHUH HECIOXKHBIX MPAKTUUECKUX CUTYAIIUIA;

® UHTEpNpeTaluu IpauKOB peaibHbIX 3aBUCUMOCTEN MEX1Y BETUUYNHAMHU.

JIeMEeHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPHHU BEPOATHOCTEH
Ymerb

® [POBOJAUTH HECIOXKHBIE JIOKA3aTeNIbCTBA, MOJIy4aTh IPOCTEHIINE CIEACTBUS W3
U3BECTHBIX WM paHee IIONYYEHHBIX YTBEP)KICHUM, OLCHUBATh JIOTMYECKYIO



IIPAaBWIBHOCTh  PACCYXKIEHUM, MCIIONb30BaTh NPUMEPBI Ul  WUIIOCTpAUUud |
KOHTPIIPUMEPHI JIs1 ONIPOBEPIKEHUS YTBEPKICHUM;

U3BJIEKaTh MH(OpMaIMIO, TPEICTABICHHYIO B Ta0IMIAX, Ha AUMarpaMmmax, rpadukax;
COCTaBJIATH TAOJUIBI, CTPOUTH TUArPAMMBI U TPAPUKY;

pemaTe KOMOMHATOpHBIE 3aJladd IYTEM CHUCTEMaTHYeCKOro rnepedopa BO3MOXKHBIX
BAPUAHTOB U C UCIOJIb30BAHUEM IIPABUJIA YMHOXKEHUS,

BBIYUCIIATH CPEIHUE 3HAUEHUS PE3YIIbTATOB U3MEPEHNN;

HaXOJUTh YacTOTYy COOBITHS, HUCIOJb3Yysl COOCTBEHHbIE HAONIOACHUS MU TOTOBbBIE
CTaTUCTUYECKUE JAHHBIC;

HaXOJUTh BEPOSITHOCTHU CIIYyYaHHBIX COOBITUH B MPOCTEUILINX CIIyYasX;

Hcnoab30BaTh  NPHOOPETEHHbIC  3HAHWA M YMEHHS B NPAKTHYECKOM

ACATCJIBbHOCTH U HOBCGI{HCBHOﬁ JKU3HU 1JIA -

BBICTPAaUBaHUs apryMEHTAMU IIPU JI0KA3aTebCTBE U B IUAJIOTE;
pacno3HaBaHMs JIOTHYECKH HEKOPPEKTHBIX PACCYXKICHHIA;

3alMCH MAaTEMATHYECKUX YTBEPKICHUM, JOKa3aTEIbCTB;

aHaJIM3a peajibHbIX YMCIIOBBIX JIaHHBIX, IIPEACTABICHHBIX B BUJE JUarpaMm, rpaukos,
TaOINII;

pellIeHus] MPaKTHYECKUX 3a7a4 B MOBCEIHEBHON M MPOQPECCHOHATBHON ACATEIbHOCTH
C HCIIOJIb30BAHUEM JIEWCTBUH C YHUCIIaMH, MPOLIEHTOB, JUIMH, IUIOIIAJEH, 0OBEMOB,
BPEMEHU, CKOPOCTH;

peleHus: yueOHbIX M MPaKTUYECKUX 3a7a4, TPEOYIOIHNX CUCTEMaTHIECKOro nepedopa
BapUaHTOB;

CpPaBHEHUS IIIAHCOB HACTYIUICHHSI CIIyYallHbIX COOBITHUM, ISl OLEHKH BEPOSTHOCTH
CIIy4ailHOro COOBITHUSI B NPAKTUYECKHUX CHUTYyalUsAX, COMNOCTaBIEHHUS MOJEIU C
peabHOMN CUTYyalLIUEN;

MMOHUMAHUS CTATUCTUYECKUX YTBEPHKIACHHI.

KBaaparnunast pyHkuus
B pezynomame uzyuenus kypca mamemamuku yuauwjuecs O0JIHCHbL:

3HATh MOHATHE QYHKIIHH;

NPABUWIBHO YNOTPEOIATh PYHKIIMOHAIBHYIO TEPMUHOJIOTHIO, TOHUMATh €€ B TEKCTE, B
peun yuuTtens, B GOpMyJIUpPOBKE 3a/1a4;

HAXOJUTh 3HAUEHUs DYHKIHHI, 3aJaHHBIX (OPMYIION, TaOIHIIeH, TpapuKoMm;

pemarb 00paTHyIo 3a4a4y;

3HaThb TIOHATHE KBAJpaTHOrO TpeXwieHa, (OopMysy pa3jIoKeHUs KBaJIPaTHOTO
TpexwieHa Ha MHOXKUTENH;

BBIICNIATH KBAJpAT IBYWICHA U3 KBAAPATHOTO TPEXUWICHA, PACKIIAbIBATh TPEXUWICH Ha
MHOKHUTEIIH;

NOHUMAaTh (DYHKIIMU yzaxz, y=ax2+n u y=a(x — M)®, MX CBOWCTBA M OCOGEHHOCTH
rpauKoB;

noyiy4ath rpaduk GyHKIIUU y=ax’ + bx + ¢ u3 rpaduka QyHKIUU y=ax2 C MOMOIIIbIO
JBYX MapajulieIbHbIX IEPEHOCOB B/I0Jb OCEH KOOPANHAT;

3HaTh CBOWCTBA CTENEHHOM (DYHKLMHU C HATypaJlbHbIM IOKa3aTeleM, CXeMaTHYeCKU
CTpOUTh Tpaduku GyHKUUN, YKa3bIBATh OCOOCHHOCTHU I'papUKOB;

3HATh MOHATHE KOPHS 71-OU CTETICHH,

BBIYUCIISTH KOPHU 1-0i CTENEHU (HECI0XKHBIE 3a]JaHNUs ).



YpaBHeHUs 1 HEPABEHCTBA C OJIHOM MEePEeMEHHOU
B pe3ynomame uzyuenus Kypca MamemamuKy y4auuecs: OOAHNCHbL.

3HATh MOHATHE LEJIOTr0 PAOHATIBHOIO YPABHEHUS U €r0 CTEIICHU;
BJIQ/IETh IPUEMaMU HaXOXKJI€HUs TPUOIMKEHHBIX 3HAYCHUI KOpHEil;

BJIQJIETh METOJOM BBEJEHUS BCIIOMOTAaTEIbHOM IEPEMEHHOM;

3HAaTh O JIPOOHBIX PALlMOHAIBHBIX YPABHEHUSAX, 00 OCBOOOXKIEHUU OT 3HAMEHATEls
IIPU PELICHUHU YPABHEHU;

pelIaTh HEPABEHCTBA BTOPOU CTEIEHU C OJHOM MEPEMEHHON pa3IMYHBIMU METOIAMU;
pelarb ypaBHEHHsI TPEThEW M YETBEPTOM CTEIEHU C OJTHUM HEM3BECTHBIM C ITOMOILBIO
Pa3JIOKEHNS HA MHOKUTEIN U C IIOMOILBIO BBEICHUS BCIIOMOTaTEIIbHON ITIEPEMEHHOM;
pemiaTh APOOHBIE palMOHAJBHBIE YpaBHEHUs, MPUMEHSs (DOPMYNBI COKPAIEHHOTO
YMHOKEHUS U PA3JIOKEHUS KBAAPATHOIO TPEXUWIEHA HA MHOXKHUTEIN;

YpaBHeHUS U HEPABEHCTBA C IBYMS NepeMeHHbIMHU
B pe3ynomame uzyuenus Kypca MamemamuKy y4auuecs: OOAHNCHbL.

3HaTh W TOHUMAaTh ypaBHEHHE C JBYMS TIEPEMEHHBIMH U €ro rpaduk, ypaBHCHHE
OKPYKHOCTHU;

pemaTh rpauyecKu CUCTEMbI YpaBHEHU;

pemaTh CUCTEMBI, COIEpKAlIUe OJJHO YPABHEHHUE NIEPBOM, a IPYroe — BTOPOU CTEIECHH,
CUCTEMBI JIBYX YPAaBHEHUHN BTOPOU CTENECHHU C ABYMs [IEPEMEHHBIMU;

pemaTh TEKCTOBBIE 3a]1a4l METOJOM COCTABJICHUSI CUCTEM YpaBHEHUI;

HMMETH MPEJCTABICHHUE O PEIICHUN HEPABEHCTB C IBYMS MIEPEMECHHBIMU;

VMMETh MPEJCTABICHHUE O PEIICHUN CUCTEMbI HEPABEHCTB C IBYMS IEPEMEHHBIMU;
n300paXkaTh Ha KOOPJWHATHOMN MIIOCKOCTH MHOXKECTBO PEIICHUI HEPABEHCTB;
M300pakaTh MHOXKECTBO PEIICHUM CHCTEMbl HEPABEHCTB C JIBYMs IMEPEMEHHBIMHU Ha
KOOPAWHATHOM TIJIOCKOCTH.

IIporpeccun
B pezynomame uzyuenus kypca mamemamuku yuauwjuecst O0NH*CHbL.

3HATH ITOHATHUS ITOCJIEIOBATEILHOCTH, /-0 YICHA IOCJIEI0BATEIbHOCTH;
HCIIOJIb30BaTh MHJIEKCHBIE 0003HAYCHHS;

MOHWMAaTh, YTO apu(METHYECKas NPOrPecCHs — YUCIOBas IOCIEAOBATEILHOCTh
0c000ro BUJA;

3HATh OPMYJIBI /2 TIEPBHIX YWICHOB apU(PMETHUECKOM MTPOTrPECCHU;

peniath 3aJaHusl Ha IPUMCHCHUE CBOMCTB apr(PMETUICCKOM MPOTrPECCUH;

MOHWMAaTh, YTO TEOMETPUYECKAas IPOTPECCHS — YHCIOBAas IOCIEIOBATEIHHOCTD
0Cc0o00ro BUIa;

3HATh OPMYJIBI /2 TIEPBHIX YWICHOB F'€OMETPUUECKON MTPOTPECCHUH;

NPUMEHATh (GOPMYJIBI 7-TO WICHA W CYMMBI 7 TIEPBBIX UICHOB T€OMETPHUYCCKOM
MIPOrPECCUH NPU PEIICHUH 3a/aY;

peliath 3ajadyd, B TOM YHCJIE MPAKTHYECKOrO COJEpKaHUS C HEMOCPEIACTBEHHBIM
MPUMEHEHUEM H3ydaeMbIX (hOPMYIL.

JIeMEeHTbI CTATUCTUKH U TEOpUHN BepOHTHOCTeﬁ
Bpe3yfzbmame UsydeHu:s Kypca mamemamuxku yuawuecs OOJIDICHBL.



— 3HaTh KOMOWHATOPHOE TMPaBWIO YMHOXKEHUS, (OopMynbl 4YuciIa MEPECTAHOBOK,
pa3MeNICHUN, COYCTaHHM;

— pemaTh YHOPaXKHEHUS M 3aJauyd, B TOM YHUCJIE MPAKTUUYECKOTO COJAEPKaHUS C
HETMOCPEACTBEHHBIM MPUMEHEHUEM M3Y4aeMbIX (OpMYIT;

— BBIYUCIIATH BEPOSTHOCTH;

— pemaTth 3aJa4yu, UCIOJIb3Ys (POPMYITbI KOMOMHATOPUKU U TEOPUHU BEPOSTHOCTEH.
Hcnoab3oBaTh NpuoOpeTeHHbIE 3HAHUS M YMEHHMSI B NMPAKTHYECKON JeSTeJIbHOCTH H
MOBCEeTHEBHOM KM3HM JIJIS:

— BBITMIOJIHEHHMS pacyeToB 1o (opMymnaMm, cocTaBieHHs (opMys, BbIpaKAOIIUX
3aBUCUMOCTH MEXIY pPEIbHBIMU BEIMYMHAMU; HAXOXKIEHUS HYKHOU (OpMYyIbl B
CIIPABOYHBIX MaTepHaiax;

— MOJEIMPOBAHUS MPAKTUUECKUX CUTYAlM W MCCIEAOBAHUHU MOCTPOCHHBIX MOAEIEU C
HCIIOIb30BaHUEM aIlapara anreopsl;

— OINHUCAaHUS 3aBHCUMOCTEH Mexay (U3MYECKHMMHU BEIMYMHAMU COOTBETCTBYIOIIUMH
dbopmynamMu P UCCIICIOBAHUU HECTOXKHBIX MPAKTUUECKUX CUTYalUK;

— HHTEPIIPETAINH TPapUKOB peaJbHBIX 3aBUCHMOCTECH MEX/TY BEIMUMHAMMU.

COIEPXAHUE OBYYEHMUS

I'nasa 1. CpoiicTBa pynkumii. KBanparuunasa pyHkuus.
Oyukmus. CpovictBa (ynkiuii. KBaapaTueiii TpexusieH. PasnokeHue KBajgpaTHOTO
TpexwiieHa Ha MHoxuTenn. OyHKIMsA y = ax’ + bx + ¢, eé cBoiicta u rpaduk. CreneHHas
byHKITHA.
OcHnoenasa yens - pacCUIMPUTh CBEICHUS O CBOMCTBAX (PYHKIIMM, 03HAKOMUTH 00y4YaroIUXCsl
CO CBOMCTBAMM M rpa)mKOM KBaJAPAaTUYHON (PYyHKIUU.

B Hauane TeMbl cucTeMaTU3UPYIOTCS cBefeHUs 0 PyHKIMIX. [IoBTOpsAIOTCS OCHOBHBIE
NOHATHS: (QYHKIIMS, apTyMEHT, 001acTh onpeaenenus GQyHkuuu, rpaguk. Jarorcs nouarus o
BO3pACTaHMU M YObIBAHUU (PYHKIMM, TPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. Te€M CaMbIM
co3ziaercsi 0asza Juisl yCBOGHHUSI CBOMCTB KBaJpPaTUUYHON M CTENEHHOM (YHKIMH, a Takxke Jis
JanbHeiero yrinyonenus (yHKIMOHAIBHBIX MPEACTABICHUN IPU U3YYEHUH Kypca anreOpsl
Y HavaJl aHaJIM3a.

[ToAroTOBUTENBHBIM IIAIrOM K W3YYEHHIO CBOMCTB KBaApaTHUHON (DYHKIHMH SIBISETCA
TAaK)K€ PACCMOTPEHHE BOIPOCAa O KBAaApPaTHOM TPEXWIEHE M €ro KOpHSX, BBIIEICHUU
KBaJpaTa JBy4YJ€HA U3 KBaJpaTHOIO TPEXUYJICHA, PA3JI0KEHUU KBAJPATHOIO TpPEXWIeHa Ha
MHOKHTEJH.

V3ydeHne KBaApaTHYHOH (YHKIMH HAYMHACTCS C PACCMOTPEHHS (YHKIHH y=ax’, ed
CBOICTB M OCOOEHHOCTEW rpaduka, a TakkKe APYIMX YacTHBIX BHUJOB KBaJPaTUYHOU
dyHkImE — QyHKIEA y=ax’+n, y=a(x-M)°. DTH CBEICHHS HCIOMB3YIOTCS MPH H3yYCHHH
CBOMCTB KBaJIpaTUUHOW (yHKIUH 001ero Buaa. BaxxHo, yToObl o0ydaronuecs MoHsUIH, YTO
rpaguk QyHKIMU y = ax’ + bx + ¢ Moxer GBHITh noJlydeH u3 rpapuka QyHKUUU Yy = ax’ ¢
NOMOIIBbIO JIBYX MapajuienbHbIX MepeHocoB. [Ipuémsl moctpoeHus rpaduka GyHKUUU y =
ax” + bx + ¢ oTpaGaTHBAIOTCA Ha KOHKPETHBIX mpuMepax. IIpH 3TOM 0co60e BHEUMAHHE
ClleAyeT YAEIUTh (OPMHUPOBAHUIO Yy OOYYAIONIMXCS YMEHHUS YKa3blBaThb KOOPAMHATHI
BEpPLLIMHBI 1apadoIibl, €€ OCb CHMMETPHUH, HAlIPaBJICHUE BETBEH Mapadoibl.

Ilpr m3ydeHun 3TOM TEMBbI JANbHEWIIEE PA3BUTHE IOJYyYaeT YMEHHME HAXOAUTh IO
rpaduKy TPOMEXKYTKH BO3pacTaHUs U YObIBaHUS (PYHKIIMU, a TaKKe MPOMEXKYTKH, B
KOTOPBIX (PYHKITUSI COXpaHsEeT 3HaK.



OO0y4aromuecs 3HaKOMATCS CO CBOMCTBAMM CTENEHHOM (QYHKIMH y=X" IIPU YETHOM M
HEUYETHOM HaTypaJlbHOM Ioka3atene N.. BBogutrcs  moHsTHEe KOpHA  N-Ml  CTENEHH.
OOyyaromyiecss JOJDKHBI TIOHMMAaTh CMBICT 3ammcedl Buma 3¥-27, 481. OHM mnonydaroT
NpPEICTaBICHUE O HAXOXKIECHUM 3HAUYEHUH KOpHS C IOMOINBIO KaJIbKYJISTOpa, HpUYEM
BBIPAOOTKA COOTBETCTBYIOIINX YMEHHI HE TpeOyercs.

I'naBa 2. YpaBHeHUsI 1 HEPABEHCTBA C OAHOH MEPEMEHHOIA.

Llensie ypaBHeHHs. [[poOHBIE panuoOHalbHbIE YypaBHEHHA. HepaBeHCTBa BTOpPOM
CTEIIEHU C OJHOM IEpEMEHHON. MeTo MHTEpBaoB.

OcHnoenan yenb- CUCTEMATU3UPOBATH U OOOOUIUTH CBEICHHS O PELIEHUH LIETBIX U JPOOHBIX
pallMOHAIBHBIX YpaBHEHUW C ofHOMl mnepemeHHol. CdopmupoBaTh yMEHHE peliaTh
HEpaBEHCTBA BHA ax’ + bx + ¢ >0 wm ax’> + bx + ¢ <0, rne a # 0.

B oroii Teme 3aBepmiaeTcsi M3y4YEHHE PANMOHAIBHBIX YPaBHEHHW C OJHOMU
nepeMeHHol. B cBs3U ¢ 3TUM MPOBOAMUTCS HEKOTOpPOE 00O0OIIEHUE U YIIIyOJIeHUE CBEJICHUN
00 ypaBHEHMsSIX. BBOIATCS MOHATHSA LEIOT0 PallMOHAIBHOTO YPAaBHEHHUS U €r0 CTENEHH.
OOyyaromuecs: 3HAKOMATCS C PEIICHUEM YPaBHEHHM TPEThEl CTETICHH U YETBEPTON CTEIICHH
C IOMOIIBI0 PpAa3IOKEHUSI HA MHOXHUTEIM W BBEIACHUS BCIIOMOTaTENbHOM IEPEMEHHOM.
Meron pelieHust ypaBHEHHI IyTE€M BBEICHUS BCIIOMOTaTEIbHBIX MEPEMEHHBIX OyJeT
IIMPOKO  MCIIOJNIB30BAThCA B JaJbHEHIIEM TMpPU PEIICHHWHM TPUTOHOMETPUUYECKUX,
Jorapu(PMUYECKUX U JPYTUX BUJIOB YPAaBHEHUM.

Pacmupsitorcss  cBefieHHsT O  pelIEHUWH JAPOOHBIX PAIlMOHAIBHBIX  ypaBHEHUI.
OOyuaronyecss 3HAKOMSATCS C HEKOTOPBIMU CHEIUAIbHBIMU MPUEMAMU PEIICHUsS TaKUX
YpaBHEHUM.

DOpMHIpPOBAHIE YMEHHIT pellaTh HEPABEHCTBA BUa ax’ + bx + ¢ >0 mwm ax’ + bx + ¢ <
0, rne a # 0, ocylIecTBIsIETCA C ONOPOM Ha CBEIEHHUS O rpauke KBaJpaTUYHOW (PYyHKUIUU
(HampaBlieHHE BETBEM mapadoibl, €€ pacnoiiokeHne oTHOCUTeNbHO ocu OX).

OO6yuaroiuecs 3HaAKOMATCS C METOJIOM MHTEPBAJIOB, C TOMOIIBIO KOTOPOTO PEIIAOTCS
HECJIOKHBIE PAallMOHAIbHbIE HEPABEHCTBA.

I'naBa 3. YpaBHeHuUs1 1 HEPABEHCTBA € ABYMS NepPeMeHHbIMH.

VYpaBHeHnue ¢ nByMsa mnepeMeHHbIMH M ero rpaduk. CucTteMbl ypaBHEHUH BTOPOU
creneHu. Pemenne 3a1a4 ¢ mOMOIIBIO CUCTEM YPaBHEHHUM BTOPOM cTeneHu. HepaBeHcTBa C
JIByMsI IIEPEMEHHBIMU U UX CUCTEMBL.

Ocnosénasa uenvb- BBHIPA0OTATh YMEHHE pellaTh MPOCTEUIINE CHUCTEMBI, COJEpKalue
YpPaBHEHHUE BTOPOM CTENEHU C ABYMs IEPEMEHHBIMHM, U TEKCTOBBIE 3aJa4d C MOMOIIBIO
COCTABJICHUS TAKHX CUCTEM.

B nmanHO# Teme 3aBepliaeTcsi U3y4Y€HHE CUCTEM YPAaBHEHUU C JABYMsI MEPEMEHHBIMU.
OCHOBHOE BHUMaHHE YJEAETCSI CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHUM NIEPBOIl CTENEHH,
a Jnpyroe BTopoil. WM3BecTHbIl oO0ydammMMCs CHOCOO TMOJCTAHOBKA HAXOJIUT 3/€Ch
JalbHENIIEe TPUMEHEHWE W TO3BOJAET CBOAUTH PEIICHUE TAKUX CHCTEM K PEIICHUIO
KBaJIpaTHOI'0 YPABHECHMUSI.

O3HakoMJIeHHE OOydYarolIuXxcsi C TMpUMEpaMH CHCTEM ypaBHEHHU C JBYMs
NEePEeMEHHBIMH, B KOTOPBIX 00a ypaBHEHHUS BTOPON CTEMEHH, JOHKHO OCYIIECTBISITHCS C
JIOCTaTOYHOU OCTOPOXKHOCTBIO U OIPAHUUYMBATHCS MMPOCTEUILIMMHU IPUMEPAMHU.

[IpuBnedenre M3BECTHBIX O0YyYAIOMMMCS TPa(hUKOB MO3BOJISIET MPUBECTH MPUMEPHI
rpaduueckoro perieHusi cucteM ypaBHeHUH. C momoIlpl0 rpadUyecKux MPeICcTaBICHUM



MOHO HArJIIHO II0Ka3aTh OOYYarOUIMMCS, YTO CHUCTEMbl JABYX YpPaBHEHUH C JByMS
IIEPEMEHHBIMU BTOPOM CTEIIEHW MOTYT MMETh OJHO, J1Ba, TPH, YETHIPE PCELICHUS WA HE
VMETH PELICHUM.

Pa3pabGoTannblii MaTeMaTHYECKW amnmapaT IMO3BOJSET CYIIECTBEHHO pPaCIIMPUTH
KJIACC COZAEP KATEIbHBIX TEKCTOBBIX 3a/]1a4, PELIAEMbIX C IIOMOILBIO CUCTEM YPABHEHUM.

N3ydyenne Tembl 3aBeplIacTCsd BBEICHHEM IIOHATUN HEPABEHCTBA C JBYMS
MEePEeMEHHBIMM U CHUCTEMbI HEPABEHCTB C AByMs MepeMeHHbIMH. CBeneHus o rpaduxax
YpPaBHEHUN C JBYMS NMEPEMEHHBIMU HCTIOJIB3YIOTCS MPU WILTIOCTPALIMM MHOKECTB PEIICHUM
HEKOTOPBIX MPOCTEUIINX HEPABEHCTB C JBYMsSI IEPEMEHHBIMU U UX CUCTEM.

I'nasa 4. IIporpeccun
Apudmernueckas 1 reomerpudeckas nporpeccuu. @opmyssl N-ro YjieHa ¥ CYMMBbI TIEPBBIX N
YJIEHOB MPOrpeccuu. beckoHeuHo yObIBarolas reOMEeTpU4ecKas Mporpeccusl.
OcHnoeHnas yenv -1aTh TMOHATUSA 00 apu(DMETUUECKOW M TEOMETPUYECKOM MPOTPEeCcCUsik Kak
YHCJIOBBIX MOCJIEI0BATEIBHOCTIX 0COO0r0 BU/A.

[Ipu n3ydeHUn TeMbl BBOJUTCS MOHSATHUE MOCIEIOBATEIBHOCTH, PA3bICHSIETCS CMBICI
TepMUHA «N- WIEH TMOCIe0BATEILHOCTHY, BBIPA0ATHIBACTCS YMEHHUE UCIIOJIb30BaTh
WHJEKCHOE OO0O3HAaueHHE. OTHU CBEIECHUS HOCAT BCIIOMOraTelIbHBIM  XapakTep W
WCTIOJIB3YIOTCS JJIS U3y4eHUsl apu(METHIECKON U T€OMETPUUECKOM MPOTPECCUT.

Pabota ¢ dhopmynamu N-To wieHa U CyMMBbI MEPBBIX N YIEHOB MPOTPECCUid, MOMUMO
CBOEr0 OCHOBHOI'O Ha3HA4YEHUs, MO3BOJSET HEOJHOKPATHO BO3BPAIIATHCS K BBIYUCICHUSIM,
TOXKJIECTBEHHBIM MTPE00PA30BAHUSAM, PEUICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTrpuBarorcs XapaKTepUCTUUECKUE CBOMCTBa apudmMeTuIecKon u
r€OMETPUUECKON MPOTrPECCUid, UTO MO3BOISIET PACIIUPUTH KPYT MpeIjlaraeMbIX 3aj1ay.

I'naBa 5. Di1eMeHTHI KOMOMHATOPUKHU M TEOPHH BEPOSTHOCTEN.
KomOunaropHoe mnpaBuino yMHOXKeHHs. llepecTaHOBKM, pa3MeEIIeHMs, COYETAHUS.
OTHOCHUTENbHAS YAaCTOTA U BEPOSTHOCTD CIYYaillHOI'O COOBITHS.
OcnoeHnasa ueb- O03HAKOMHUTH OOYYAIOIIUXCS C TOHATHSAMH IIEPECTAHOBKH, pa3MeEIeHUs,
COYETaHHUS U COOTBETCTBYIOLUIMMH (HOpMyJIaMu JUIsl MOJCYETAa UX YMCIIA; BBECTU IOHSITHS
OTHOCHUTEIbHOU YaCTOTHI U BEPOSITHOCTHU CIYyYaHHOIO COOBITHS.

N3ydeHne TeMbl HAUMHAETCS C PELIEHUs 3a]lady, B KOTOPBIX TpeOyeTcs COCTaBUTh Te
WIM MHbIE KOMOMHAIIMU 3JIEMEHTOB H. MOJCUYUTATh UX YUCIO. PazpsicHAeTca KOMOMHATOPHOE
NPaBUJIO YMHOXEHHUS, KOTOPOE HCHOJHATCS B JajibHeilieM mnpu BbIBOAE (HOpMYyN IS
IIOACYETA YUCIIA IEPECTAHOBOK, Pa3MELLEHUN U COYETaHU .

[Ipu u3ydeHnH JaHHOrO MaTepHajla He0OXOAMMO OOpaTUTh BHUMAaHUE O0y4YaroIINXCs
Ha pa3inyve MOHATHH «pa3MElIeHHE» U «CcoueTaHue», cHOopMHUpOBaTb y HUX YMEHHE
OIPEAEIATh, O KAKOM BHUJI€ KOMOMHALIMNA UJET peyb B 3a/a4e.

B nmannHoli Teme oOyuaromuecsi 3HaKOMSTCS C HadaJbHBIMU CBEJCHUSIMU U3 TEOPUU
BEpOSATHOCTEH. BBOAATCS MOHATUS «Ciay4dallHOE COOBITHE», «OTHOCUTEIbHAs YacTOTay,
«BEPOSATHOCTH CIIy4allHOro COOBITHS». PaccMaTpHuBaroTCS CTATUCTUYECKUM M KIACCUUYECKUU
HOJXOAbl K ONPEIEICHUIO BEPOSITHOCTU CIIy4aiiHOro coObITHs. BaxkHO 0OpaTuTh BHUMaHHE
Oo0y4JalIMuXcad Ha TO, YTO KJIACCUYECKOE OMNPEEICHUE BEPOSITHOCTH MOXKHO MPUMEHATH
TOJBKO K TaKUM MOJEISIM pEallbHbIX COOBITHI, B KOTOPBIX BCE MCXOIbl SBISIOTCS
PaBHOBO3MOXHBIMH.

6. IloBTOpenue.



Ocnoenasa yenwp - NOBTOpPEHHE, 00OOIIECHNE U CHCTEMAaTU3allks 3HaHUH, YMEHHUI U HaBBIKOB
3a Kypc aJire0pbl OCHOBHOM 00111€00pa30BaTeIbHOMN IKOJIBI.
DopMbI U CpeICTBA KOHTPOJISI.

D opMBbI KOHTPOJIAA 3HAHUHA, YMEHUI, HABHIKOB:
KOHTpPOJIbHAs paboTa;

camMocCTosITeNIbHas padoTa;

MAaTEMaTHYECKUI JUKTAHT;

dDopMbI

TECTBHI;

YCTHBIN OIIPOC;
HaOII0ICHHE;

Oecena;

(pOHTaNBHBII OIpOC;
OIIPOC B Napax;

MPAKTUKYM;

cobecemoBaHueE.

MPOMEKYTOYHOM )

HUTOTOBOM

arrecrammm.

KOHTPOJIbHBIE  PaOOTHI,

CaMOCTOATEIbHbIE PAOOTHI, TECTHI.
Hrorosas arrectanusi NIpeaycCMOTpeHa B BUAE TECTOBOM paOOTHI.

TemaTnyeckoe IJIAHUPOBAHUE YUYeOHOI0 MaTepHaJa

Ne
naparpada
y4eOHMKA

Tema

KoauuyecTBO 4acos,
OTBEeICHHOEC HAa M3y4YeHHe
TeMbl

I'nasa 1. KBagpatnunas ¢pynkuus (29 yacos)

1 DYHKINH U UX CBOWCTBA 7
2 KBagpaTHbIil TpEXuneH 4
Kontponsnas pabGora Nel mo Teme: |1
«DyHKIIMY U UX CBOMCTBAa»
AHanuM3 KOHTPOJIbHOM pabOThI 1
3 Ksanpatuunas Gyskius u e€ rpadux 11
4 Crenennas ¢yunkuus. Kopenb n-oif | 3
CTETICHU
Kontponenas pabora Ne2 mo Teme: |1
«KBaspaTuuHas u cTeneHHas QyHKIUY.
AHau3 KOHTPOJIbHOM pabOThI 1

I'naBa 2. YpaBHeHHs1 1 HEPABEHCTBA C 0JIHOM nepeMeHHO (20 yacoB)

5 YpaBHEHUS C OTHOW NEPEMEHHOMN 12
6 HepaBeHcTBa ¢ 0HOI IEpeMEHHON 6
Koutponsnas pabora Ne3 mo Teme: |1
«YpaBHEHUsT WM HEPABEHCTBA C OJHOMN
IIEPEMEHHON)
AHaM3 KOHTPOJIbHON pabOThI 1

I'naBa 3. YpaBHeHHsI M HEPABEHCTBA ¢ ABYMS NepeMeHHbIMU (24 yaca)

7

‘ YPaBHeHHH C ABYM:A IICPCMCHHBIMH U UX

| 16




CHCTCMBbI

8 HepaBenctBa ¢ AByMsI mepeMeHHBIMH U | 6
UX CUCTEMBI

Kontponsnas pabGora Ned mo Teme: |1
«YpaBHCHHS M HEPABEHCTBA C JIBYMS

MIEPEMEHHBIMI
AHaJIN3 KOHTPOJIBHOU pabOThI 1

I'naBa4. ApudmMernueckas u reomerpuueckas nporpeccuu (17 yacon)

9 Apudmernueckas nporpeccus 7

Kontponsnas pabora Ne5 mo Teme: |1
«Apudmernaeckas IPOrPeCcCHsi»

AHanm3 KOHTPOJIbHON pabOThI 1

(o]

10 ['eomeTpuueckas nmporpeccus

Kontponsnas pabGora Ne6 mo Teme: |1
«["eoMeTpuuecKkas mporpeccus»

AHaM3 KOHTPOJILHOM pabOThI 1
I'maBa S. Jy1eMeHTbl KOMOMHATOPUKHU U TeOpHHU BeposiTHOCTel (17 yacoB)
11 DneMeHTh KOMOMHATOPUKHU 11
12 HavanbHele  cBeneHus w3 teopuu |4

BEPOATHOCTEU

Kontponsnas pabGora Ne7 mo Teme: |1
«DJIeMEeHTbl KOMOMHATOPUKH U TEOpUHU

BEPOATHOCTEI»

AHauM3 KOHTPOJIbHOM pabOThI 1
IHoBTOpenue(29 yacos)

WToroBast KOHTpoJIbHAs paboTa 2
Hroro 136

NHM- ypok uzyueHusi HOBOro yueOHOIro MaTepuania,
3113- ypok 3akperuieHus NEPBUYHBIX 3HAHUM,

VII3- ypok npUMEHEHNs 3HAHUII;

YOC3- ypok 060011a10111€T0 TOBTOPEHUS M CUCTEMaTU3aIluU 3HAHUH;
K3- ypok KOHTpOJI 3HAHUI U YMEHUH,

KY- xoMOMHUpOBaHHBIN YPOK,

YK3- ypok KoppeKIrH 3HAHU.

Buapl KOHTpOIS:

®O — ¢poHTaNBHBIH OIpoC.

NPJ] — naauBuayanbHas paboTa y JOCKH.

NPK — unauBuayanpHas paboTa Mo KapTOuKaM.

CP — camocrosiTenbHas padoTa.

[1P — mpoBepouHas pabdora.

MJI — maTteMaTU4ECKUM JUKTAHT.

T — tectoBas pabora.

TO- Teoperndeckuii onpoc.

13- mpoBepka JOMAIIHETO 3aJaHus




IHossicHuTeabLHAA 3aNMMUCKA

JanHas pabouasi mporpaMMa OpMEHTHpOBaHA Ha yyaluxcs 9 kjacca U peaausyercs

HAa OCHOBE CJIEAYIOIIHNX JOKYMEHTOB:

o @enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 "O06 obOpazoBanuu B Poccuiickoii
Oenepanun';

o [lopsaxoMm opraHu3andd W OCYIIECTBIEHUS 00pa30oBaTENbHON NEATEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MpPOrpaMMaM — OOpa30BaTEIbHBIM MPOTPaMMaM
HAYaJIbHOro OOILEro, OCHOBHOTO OOHIEr0 W CpexHero oobmiero oOpa3oBaHus,
YTBEPKJIEHHBIM MpUKa3oM MuHuCTEepcTBa 00pa30BaHUs U HayKHU Pocculickon
®enepaunu ot 30.08.2013 Ne 1015;

e @ezepanbHbIM KOMIIOHEHTOM TOCYIapCTBEHHOIO 00pa3oBaTEbHOrO CTaHJapTa
obmero obOpazoBanus (OKI'OC), yrBepxkaeHHBIM TMpuUKazoM MHHHCTEPCTBA
oOpasoBanus u Hayku Poccuiickoit ®eneparnuu ot 05 mapta 2004 Nel089;

o VYueOHBIM IUTaHOM IIIKOMIEL;

e ®denepanbHbIM TEPEUYHEM Y4eOHHMKOB, YTBEPKICHHBIX, PEKOMEHIOBAHHBIX
(TomyIIEHHBIX) K MCIIOJIb30BAaHUIO B 00pa30BaTelIbHOM Ipoliecce B 00pa3oBaTeNbHbIX
YUPEKACHUSX, PEATU3YIOIIMX TPOrpaMMbl 00IIEro 00pa3oBaHus.

o [IpumepHoOIi MporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus MO0 MaTEMaTUKE
(coctaButens J.J1. quernpos, A.I'. ApkanabeB.-M.: JIpoda, 2007), B COOTBETCTBHH C
conepxanueMm yueOHuka: AtanacsH JI.C. u ap. 'eomerpus. 7-9 k.- M.:
[Tpocsemenne, 2010-2015.

OO0mas xapakTepucTHKa y4e0HOr0 nmpeamera.

I'eomempusa — onVH W3 BOXHEUIINX KOMIIOHEHTOB MaTEMaTHUYECKOTO O0Opa3oBaHMS,
HEOOXOMUMBIN ISl TPUOOPETEHUS] KOHKPETHBIX 3HAHWI O MPOCTPAHCTBE U MPAKTHUYECKU
3HAYUMBIX YMEHUHU, (HOPMHUPOBAHUS SI3bIKA OMHCAHUS OOBEKTOB OKPYKAIOIIETO MHpA, IS
Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOPAKEHUSI U UHTYUIIMU, MAaTEMaTUYECKOU KYIbTYPhI, s
ACTETHUYECKOr0 BOCMIUTAHUs oOydarommxcs. M3ydueHne reoMmeTpr BHOCUT BKJIAJl B Pa3BUTHE
JIOTUYECKOT O MBIIIJIEHUS, B (POPMUPOBAHKE MMOHATHS TOKA3ATEIbCTBA.

eJIn
N3ydyenune reoMmeTpuu Ha CTYIIEHH OCHOBHOT'O OOIIEro o0pa3oBaHMs HAMPABICHO Ha
JTOCTHKEHUE CIEAYIONTUX 1IeJIeH:
® OBJIaJICHHE CHCTEMOIl MaTeMATH4YeCKUX 3HAHUI M YMEeHUI, HEOOXOITUMBIX JJIs
MIPUMEHEHUS B MPAKTUYECKON NEATEIbHOCTH, U3YUEHUSI CMEKHBIX JUCUUILINH,
NPOJOJIKEHUST 00pa30BaAHMS;
* HHTE/JIEKTyalbHOe pa3BUTHE, (HOPMHUPOBAHHE CBOMCTBEHHBIX MATEMaTUYECKOMN
JESITENHbHOCTU KAueCTB JUYHOCTHU, HEOOXOIUMBIX YEIOBEKY JJIsi TOJIHOIEHHOM
YKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMAaTUUECKOU eI TETbHOCTH:
SCHOCTH U TOYHOCTH MBICIHA, KPUTHYHOCTU MBIIUIEHUSI, UHTYULIMH, JTOTHUYECKOTO
MBIIIUICHUS, 3JIEMEHTOB  aJITOPUTMUYECKONM  KYJIbTYphl, MPOCTPAHCTBEHHBIX
MpEACTaBICHU, CTIOCOOHOCTH K MPEOA0JICHUIO TPYAHOCTEM;
e cdopMupoBaHHe TpeACTaABJIeHHI 00 HIAEIX W METOJax TI'eOMETPUU Kak
YHUBEPCAJILHOT'O SI3bIKa HAYKH W TEXHUKH, CPEJCTBA MOJCIUPOBAHUS SIBICHUU U
IIPOLIECCOB;



e BOCHUTAHHME KYJbTYpPhl JIMYHOCTH, OTHOIIEHUS K MaTeMaTUKE KaK K YacTu
OOIIEYETTOBEYECKON KYIbTYpPhl, WIrparoieii 0coO0yl0 poib B OOMIECTBEHHOM
Pa3BUTHUH.

Hens um3yuvenuss kypca reomerpum B VII—IX kamaccax —
CUCTEMAaTUYECKOE U3YUYEHUE CBOMCTB r€OMETPUYECKUX (PUTYpP Ha TUIOCKOCTH, (popMUpoBaHUE
MPOCTPAHCTBEHHBIX MPEJCTABJICHUN, Pa3BUTUE JIOTMYECKOIO MBIIUJICHUS W TOJATOTOBKA
anmapara, HeoOXOIMMOTO JIJIsi U3YYCHHUSI CMEKHBIX JUCIUIUINH ((U3uKa, YepueHue u ap.) u
Kypca CTEepEOMETPUHU B CTAPIINX KJIACCAX.

Kypc xapakrepusyeTcss palUOHAIbHBIM COUYETAHUEM JIOTMUECKOW CTPOroCTH U
r€OMETPUYECKON HATJIAHOCTU. Y BEJIWYUBAECTCS TEOPETUYECKas 3HAYMMOCTh H3y4aeMoro
MaTepuasna; pacIHIMpSIOTCS BHYTPEHHHUE JIOTUYECKHE CBSI3M Kypca; TMOBBIIIAETCS POJIb
JNEAYKIIMU, CTENeHb aOCTPAKTHOCTH WM3y4aeMOro Marepuaja. Y4dJaliuecs OBJaJeBaloT
npueMaM aHaJIUTUKO-CUHTETUYECKOW JeATeTbHOCTH TIPU JI0Ka3aTelbCTBE TEOpeM U
pemieann 3amad. [lpukiagHas HaMpaBICHHOCTh Kypca OOECMEeYUBACTCS TOCTOSHHBIM
oOpallleHHeM K HarjsiJHOCTH, HCIOJIb30BAHMEM PHCYHKOB M YEpTEXel Ha BceX ATamax
OoOy4eHUss U Pa3BUTHEM T'€OMETPUYECKOM MHTYUIIMU Ha ATOM ocHoBe. llenmeHampaBiieHHOE
oOpalieHre K TpuMepaM W3 TPAKTUKH Pa3BUBAET YMEHUS YYAIIUXCS BBIWICHATH Te€O-
MeTpudeckue (paxkTel, (OpMbI U OTHOLIECHUS B MpPEAMETax U SIBJICHUSX JNEHCTBUTEIBHOCTH,
UCIIOJIb30BaTh SI3bIK TEOMETPUM JIJI UX OMUCAHUS.

[IpakTuueckas HampaBICHHOCTh Kypca OIPEAENSIeTCs] CUCTEMAaTHUYECKUM Pa3BUTHEM
r€OMETPUUECKOTO arnmnapara JJisi pelieHusl 3a/1ad Ha BbIUUCICHUE 3HAYCHUN T€OMETPUUECKUX
BEJIUYHH.

O01meyuyeOHbIe YMEHUS, HABBIKHM U CIIOCOOBI AeSITEJIbHOCTH.

B xone npenogaBanus MaTeMaTUKXA B OCHOBHOM 1IKOJIE, paOOTHI HajJ POPMHUPOBAHUEM Y
yuYaluxcsi MepeUrncIeHHbIX B IporpaMMe 3HaHUM U yMEHUU ciemyeT oOpaiiaTh BHUMaHUE
Ha TO, YTOObI OHM OBJIAJICBAIU YMeHUAMU 00ujeyuebHo2co0 Xxapakmepa, Pa3zHOOOpa3HbIMU
cnocobamu oessmenbHOCmuU, TPUOOPETATU OTIBIT:

® [UIAaHUPOBAHUS U OCYIIECTBICHUS QJITOPUTMUYECKON [EATEIbHOCTH, BBITTOJIHEHUS

3a/IaHHBIX U KOHCTPYUPOBAHUSI HOBBIX aJITOPUTMOB;

® pCIICHHS Pa3HOOOPA3HBIX KJIACCOB 3a7a4 U3 PA3JIMYHBIX Pa3/IeioB Kypca, B TOM YHCIIC

3aJlay, TPeOYIOIIMX MOMCKA MTyTH U CIIOCOOOB pEIICHUS;

® ICCIIC/IOBATEIIbCKON JeATeIbHOCTH, Pa3BUTHUSL HJIEH, MPOBEACHUS SKCIIEPUMEHTOB,

0000111eHN s, TTOCTAHOBKHY U (hOpMYTUPOBAHUS HOBBIX 33/1a4;

® SCHOI0, TOYHOIO, TPAMOTHOI'0 M3JIOKEHUSI CBOMX MBICIIEM B YCTHOM W NUCBMEHHOU

peuH,  UCIOJb30BAHUS  PA3IUYHBIX  S3BIKOB  MaTeMaTUKU  (CIOBECHOTO,

CUMBOJIMYECKOT0, TPAPUIECKOT0), CBOOOTHOTO MEePeXo/ia C OJTHOTO S3bIKA Ha JPYroun

JUTSL WILTIOCTPAIlUU, UHTEPIIPETALlMU, apryMEHTAIUU U I0Ka3aTeNbCTBA;

® TMPOBEJICHUS JI0KA3aTEIbHBIX PACCYXKJICHUM, apryMEHTAllUU, BbIJIBUKEHUS TUIIOTE3 U

X 000CHOBAHUS;

® [IOKMCKa, CUCTeMAaTHU3allii, aHalu3a U Kiaccupukanuu UHGOPMAIIMK, UCTIOIb30BaHUS

pa3HoOOpa3HbIX MH(POPMALIMOHHBIX MCTOYHUKOB, BKJIIOYAs YYEOHYIO0 M CIPaBOYHYIO

JUTEPATypPy, COBpEeMEHHbIC MH(DOPMAITMOHHBIE TEXHOJIOTHUH.

@opMblI OpPraHu3annu y4eOHOro npoiecca.

Ha ypokax ucronb3yroTcs 3JIEMEHTHI CAEAYIOIIUX TEXHOIOTHIA: INYHOCTHO
OPUEHTUPOBAHHOIO O0YUYEHHUsI, TEXHOJOTUH JEATEIbHOCTHOIO METOAA, O0YyUEHUs C



NPUMEHEHUEM OMOPHBIX CXeM, MTPOOIEMHOT0 00yUEHHs; KOMIIETEHTHOCTHOT'O MOIX0/1a;
HKT.

Ilpu opzanuzayuu yaeOHOTO TIpoiiecca OyAeT oOecreyeHa MocieI0BATEIbHOCTh U3YUEHUs
yu4eOHOro MaTepuaja: HOBblE€ 3HAHMsI ONHUPAIOTCS Ha HENAaBHO MPOMIEHHBIM MaTepual;
00€eCreYeHo MO3TANMHOE PACKPBITUE TEM C IMOCIENYIOLIEeH peaau3alueil; 3aKperuieHue B
npoLecce MPakTUKYMOB, TPEHUHIOB.
OCHOBHBIE TUITBI Y4EOHBIX 3aHATHIA:
® YpPOK BBEACHHS HOBOI'O Y4EOHOIr0 MaTepuasa,
YPOK 3aKpeIuieHus 3HaHUW, YMEHUN U OTPAOOTKHU HABBIKOB,
YPOK MPUMEHEHUS 3HAHUM;
YpOK 000011at011ero NOBTOPEHUS U CUCTEMAaTHU3allui 3HAHUK;
YPOK KOHTPOJISI 3HAHUW, YMEHNU M, HABBIKOB;
® YPOK KOPPEKLIMH 3HAHUM.
OCHOBHBIM THIIOM YPOKa SIBIISIETCS KOMOUHUPOBAHHbLIL.

TpeGoBaHus K yPOBHIO NOATOTOBKHU YYALIMXCS.
B pe3ynomame uzyuenusi Kypca yueHuK 001H#CEeH
3HATH/IIOHUMATh
® OCHOBHBIC MTOHSTHUS U OMPEICICHUSI TEOMETPUUECKUX (PUTYp IO TpOrpamMmme;
® (HOpMYITUPOBKU aKCHOM IIJIAHUMETPHUH, OCHOBHBIX TEOPEM U UX CJIECJICTBHUIA;
Ymerh
® TIOJIb30BATHCS TEOMETPHUECKUM SI3BIKOM I ONHCAHUS TPEIMETOB OKPYKAIOIIEro
MUDA;
® pacrno3HaBaTh Fr€OMETPUYECKHE (PUTYPHI, Pa3IMYaTh UX B3aUMHOE PACIIOJIOKCHHE;
® 1300paxkaTh TEOMETPpHUYECKHE (PUTYPHI, BBIMOIHATH YEPTEKHU IO YCJIOBHIO 3aj]ad;
OCYIIECTBIISATH IpeoOpazoBanus GUryp;
e pemath 3a7a4d HAa BBIYMCIICHHUE TEOMETPUYCCKUX BEIMYHMH, NMPUMCHSS H3yYCHHBIC
cBoMcTBa (hUryp u Gopmysbl.
® pemarh TeOMETPUYECKHE 3aJlayl, OMUPAasCh HA W3YYCHHBIE CBOWCTBA GUTYp U
OTHOIIEHUI MEXy HUMU, PUMEHSSI JOMOJHUTENbHbIE ITOCTPOCHHUS, alNre0pandecKuil
amnmnapaT U cOOOpaKeHUsI CHMMETPUH;
® T[IPOBOJIUTH JOKA3ATEIbHBIE PACCYKICHHSI IPU PEIICHUH 3a/1a4, UCTIONb3YS
U3BECTHBIC TEOPEMBbI, OOHApyKHWBas BO3MOXKHOCTH JJIS UX UCIIOJIb30BaHMUS;
® peImaTh MPOCTEHINNE TIIAHUMETPUIECKUE 3314l B IPOCTPAHCTRE;
® BIAJETh ATOPUTMAMH PEIICHUS OCHOBHBIX 3aJ[a4 Ha IMTOCTPOEHUE, TPOBOIUTH
orepaluy HaJl BEKTOPaMU, BRIUUCISATh JUTMHY U KOOPIAUHATHI BEKTOPA, YTOJI MEXKITY
BEKTOpaMU
® BBIYUCIIATH 3HAYCHUS TEOMETPUUECKUX BEIMYMH (IJIH, YTII0B, TUIONMIAIeH, 00bEMOB):
st yriioB 0 1o 180 rpagycoB onpenensTh 3Ha4YE€HUSI TPUTOHOMETPUYECKHUX (DYHKIIHIA;
HaXOJIUTh 3HAYCHUS TPUTOHOMETPHICCKUX (DYHKITHI TI0 3HAUCHUIO OJTHOUM U3 HUX;
HAXOJUTh CTOPOHBI, YIJIIbl U TJIOMIAU TPEYTOIbHUKOB; JIMHBI TIOMAHHBIX, YT
OKPYXKHOCTH, JIOIIAIeH OCHOBHBIX T€OMETPHIECCKUX (PUTyp U PUryp, COCTaBICHHBIX U3
HUX.
Hcnoab30BaTh NPHOOPETEHHBbIE 3HAHNS U YMEHHSI B IPAKTHYECKOMH J1eSITeJIbHOCTH H
MOBCE/IHEBHOM KU3HM TS




OIHMCAHMSI PEATIbHBIX CUTYAIMil HA SI3bIKE TEOMETPUU; PACUETOB, BKIIFOUAIOIINX
NpOCTeHIIne TPUTOHOMETPUUECKUE (POPMYIIBI;

pellIeHus] MPAaKTUYECKUX 3a/1ad, CBA3aHHBIX C HAXOXKJEHUEM F€OMETPUUYECKUX BEIUUYUH
(McoaB3ys MPU HEOOXOIUMOCTH CITPABOYHHUKHU U TEXHUYECKHUE CPEACTBA);

MIOCTPOEHUN TIE€OMETPUYECKUMU HWHCTPYMEHTaMH (JIMHEIKA, YTOJbHUK, LUPKYJIb,
TPaHCIIOPTHD);

BJIQJICHUS MPAKTUYECKUMU HaBbIKAMH KCIIOJIb30BAHUS T€OMETPUUYECKUX MHCTPYMEHTOB
11 n300paxeHus Puryp, a Takke HaXOXKJICHUS JJIMH OTPE3KOB U BETMYUH YTIIOB.

B pe3ysabTaTe H3yueHHsl JAHHOT0 Kypca y4Jauuecsi 10/JoKHbI YMeTh/3HATh:
3HaTh OMNpe/IeeHNs BEKTOPa U PaBHBIX BEKTOPOB; H300pa)kaTh 1 0003HAYATH BEKTOPHI,
OTKJIaJbIBaTh OT JAHHOW TOYKH BEKTOP, PaBHBIN JaHHOMY; YMETh peliaTh 3a1a4H.
YMeTh O0BSACHUTD, KaK ONMpPENeIsieTcs CymMMa JIBYX W 0ojiee BEKTOPOB; 3HATh 3aKOHBI
CIIOKCHHSI BEKTOPOB, OIpEICICHUE Pa3HOCTH JABYX BEKTOPOB; 3HATh, KaKOW BEKTOP
Ha3bIBAETCS IPOTUBOIOJIOKHBIM JaHHOMY; YMETh CTPOMTH CyMMY JABYX U OoJjee
JTAHHBIX BEKTOPOB, TMONB3YSACh TMpaBWIaMU TPEYTroOJbHUKA, MapajuiesiorpaMMma,
MHOT'OYT'OJIbHUKA, CTPOUTh PA3HOCTh JABYX JAHHBIX BEKTOPOB; YMETh PEIIaTh 3a1auu.
3HaTh, KaKOW BEKTOp Ha3bIBACTCA IMPOU3BEACHHWEM BEKTOpa Ha YHCIO;, YMETh
(bopMyIMpOBaTh CBOWCTBA yYMHOXKEHHWS BEKTOpAa HA YHWCJIO;, 3HATh, KAKOW OTPE30K
Ha3bIBAETCS CPEIHEH JIMHUEH Tparelun; yMeTh (OpMYJIUPOBATh M JIOKA3BIBATH TEOPEMY
O CpeIHEH JIMHUHU Tpamneli; yMETh periaTh 3aaqm.
3HaTh GOPMYITHPOBKH M TOKA3ATEIHCTBA JIEMMbBI O KOJUIMHEAPHBIX BEKTOPAX U TEOPEMBI
0 Pa3JIOKEHHH BEKTOpA MO JIByM HEKOJUIMHEAPHBIM BEKTOpaM, IpaBujia JEUCTBUN Ha
BEKTOpPaMHU C 33JIaHHBIMU KOOPAMHATAMU; YMETh PelaTh 3a/1a4uu.
3HaTh U YMETh BBIBOAWUTH (DOPMYJIBI KOOPJIMHAT BEKTOPA Yepe3 KOOPAMHATHI €ro KOHIIA
1 HavaJia, KOOPJAMHAT CEPEeINHBI OTPE3Ka, JJIMHBI BEKTOpPA M PACCTOSHUS MEXIY JABYMS
TOYKAMU; YMETh PElaTh 3a/1auu.
3HaTh W YMETh BBIBOJAWTH YPaBHEHHUS OKPY)KHOCTH W TPSIMOH; YMETh CTPOUTH
OKPY>KHOCTH M MPSIMbIC, 3aJJaHHbIe YPAaBHEHUSIMU; YMETh peliaTh 3a1a4H.
3HaTh, KAaK BBOJATCS CHHYC, KOCHMHYC W TaHreHc yriaoB ot 0° mo 180° ymers
JIOKa3bIBaTh OCHOBHOE TPHUTOHOMETPHYECKOE TOXKISCTBO, 3HATh (OPMYJIBI IS
BBIYMCIICHUSI KOOPJAUHAT TOUYKH; YMETh PeIlIaTh 3aauu.
3HaTh U YMETh JOKa3bIBaTh TEOPEMY O IUIOMIAAN TPEYTOJIbHUKA, TEOPEMbl CHHYCOB U
KOCHHYCOB; YMETh PEIIaTh 33JIa4U.
YMeTh 00BSICHUTB, UTO TaKOE yroJI MEXy BEKTOpaMH; 3HATh OIpe/eiIeHUe CKaIIPHOTO
MPOU3BEJCHUSI BEKTOPOB, YCJIOBHE TNEPICHAUKYJISIPHOCTH HEHYJEBBIX BEKTOPOB,
BBIpaKEHHE CKAJIIPHOTO MIPOU3BEACHUS B KOOPJIMHATAX M €ro CBOMCTBA; YMETh peliaTh
3aJ1a4m.
3HaTh OMNpeACNICHHEe MPABWIBHOIO MHOTOYTOJbHUKA; 3HATh M YMETh JIOKa3bIBaTh
TEOpeMbl 00 OKPYKHOCTH, OIMCAHHOMW OKOJIO TPaBUJILHOTO MHOTOYTOJbHHKA, M
OKPYXHOCTH, BIIMCAHHOW B TIPaBUJIbHBIA MHOT'OYT'OJBHUK; 3HATh (OPMYIIBI IS
BBIYHCIICHUS YTJIa, TUIOMIAJAX W CTOPOHBI MPABUILHOTO MHOTOYTOJIbHMKA W paguyca
BIIMCAHHOW B HET'O OKPY>KHOCTH; YMETh MX BBIBECTH U IPUMECHSTH IIPH PEIICHUH 3a]1a4.
3Hath (OpPMYIBI JUIMHBI OKPYXHOCTH W JYTH OKPYXXHOCTH, IUIOMIATU Kpyra |
KPYTrOBOTO CEKTOPa; yMETh MPUMEHSTh UX MIPH PEIICHUU 3a]1a4.
YMeTh OOBSICHUTH, UTO TaKO€ OTOOpa)K€HHE IIOCKOCTH Ha ceOs; 3HATh OIpe/eiIcHue



JBW)KAHUS TUIOCKOCTH; YMETh JOKAa3bIlBaTh, YTO OCEBAas M LIEHTPaJIbHAs CHUMMETPHUU
SBJISTFOTCSL ABMKEHUSIMA W YTO TIPU JBWXKCHHHM OTPE30K OTOOpakaeTcs Ha OTPE3O0K, a
TPEYTrOJIbHUK — HA PABHBIM €My TPEYTOJIbHUK; YMETh PelIaTh 3aJauu.

e VYMeTb OOBSICHUTH, UTO TAaKO€ MapajlieIbHbIA MEPEHOC U TMOBOPOT; JOKa3bIBaTh, UTO
MapaJyIeIbHbIA IEPEHOC U MOBOPOT SIBISIOTCS JIBUKECHUSMU IUIOCKOCTH; YMETh PEIIaTh
3a/1a4H.

e lmerp mpencraBieHHs O NPOCTEWMIINX MHOTOTPAHHUKAX, TEIAX M THOBEPXHOCTIX B
MPOCTPAHCTBE; 3HATh (HOPMYJIBI /ISl BBIYMCIICHUS TUIOMAEH MOBEPXHOCTENH U 00HEMOB
TEI.

COJEP) KXAHUE OBYUYEHUSI
1. Bektopbl. MeTOa KOOpAUHAT.

[lonsstne Bexktopa. PaBeHCTBO BeKTOpOB. ClI0)KEHME M BBIYUTAHHE BEKTOPOB. Y MHOXKECHHE
BEKTOpA HA 4ncio. Pa3noxkeHne BEKTopa 0 AByM HEKOJUIMHEApHbIM BeKkTopaMm. KoopanHatsl
BekTopa. Ilpocreimue 3agayn B KOOpAMHATAX. YPaBHEHUS OKPY)KHOCTU M IPAMOM.
[IprMeHeHne BEKTOPOB U KOOPAMHAT IPU PELICHUH 3a]a4.

He.]'lb: HAaYy4YUTb 06yqafoumxc51 BBIITIOJIHATD HCﬁCTBHH HaJd BCKTOpaMHU KakK
HaIpaBJICHHBIMHA OTPE3KaMHU, YTO BAXXKHO JJIA IPUMCHCHHA BCKTOPOB B (1)I/IBI/IK6; ITIO3HAKOMMUTH
C UCIIOJIB30BAHNCM BCKTOPOB U MCTOAAd KOOPAUHAT ITPHU PCIICHUH I'COMCTPUICCKUX 3a/1a1.

Bektop omnpenensiercss Kak HampaBJICHHBIM OTPE30K W JICMCTBUS HAJ BEKTOPAMU
BBOJISITCSL TaK, Kak 3TO MPUHATO B (pU3MKe, T. €. KaK JEHCTBUS C HAMPABJICHHBIMU OTPE3KAMH.
OCHOBHOE BHUMAaHUE JIOJKHO OBITh YJ€JI€HO BHIPAOOTKE YMEHUN BBHITIOIHATh OMEpPAIK HaJl
BEKTOpaMu (CKJIaAbIBaTh BEKTOpPHl MO IMpaBWiaM TPEYrojibHUKAa W MapajieorpaMmma,
CTPOUTH BEKTOP, PABHBIM PA3HOCTUM JABYX JAHHBIX BEKTOPOB, & TAKXE BEKTOP, PABHBIN
IIPOU3BEAECHUIO JAHHOIO BEKTOPA HA IaHHOE YHCJIO):

Ha npumepax mnoka3bpIBaeTcsi, Kak BEKTOpPbl MOIYT HNPHUMEHATHCS K PELICHUIO
reoOMeTpUYEeCcCKUx 3ajaad. JlemoHcTpupyercs 3((PEKTUBHOCTh NpPUMEHEHUs (GopMys s
KOOpJAMHAT CEpEeAUHBbl OTpE3Ka, PACCTOSHUS MEXAy JABYMS TOYKAaMH, YpaBHEHUU
OKPYXHOCTH M TIpsIMOM B KOHKPETHBIX T€OMETPUYECKUX 3ajadyax, TeM CaMbIM JaeTcs
NpEICTaBICHUE 00 N3YYCHUU T€OMETPHUECKUX (PUTYP C IOMOIIBIO METOAOB alIreOphl.

2. CooTHOImIEHUS MEXKAY CTOpoHaAaMH H YyIViIaMH TpPEYrojdbHHUKAa. CKaJIﬂpHOe
IIPOM3BECICHHNEC BEKTOPOB.

CuHyc, KOCUHYC U TaHTE€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PellieHre TpeyroibHUKOB.
CkanspHO€E NPOU3BEICHUE BEKTOPOB U €0 NPUMEHEHHUE B TEOMETPUUECKHUX 3a/1a4ax.

Heab: pa3Buth yMeHue OOy4YaIOIIMXCA NMPUMEHSTh TPUTOHOMETPUYECKHUN ammapar
MIPU PEILICHUU TEOMETPUUECKHUX 3a]1ay.

Cunyc u kocunyc mroboro yria ot 0° mo 180° BBOASATCS C MOMOIIBIO €IMHUYHOM
MOJIYOKPYKHOCTH, JIOKa3bIBAIOTCSI TEOPEMbI CUHYCOB U KOCUHYCOB W BBIBOJUTCS €IlI€ OJIHA
dbopmyIa IIoOMaau TPEYroJbHUKH (ITOJIOBMHA TPOU3BENICHUS JBYX CTOPOH Ha CHHYC yTJia
MEXy HUMHU). DTOT alapar NPUMEHSIETCs K PEIICHUIO TPEYT OJIbHUKOB.

CkasisipHOE TPOU3BENIECHUE BEKTOPOB BBOJAUTCS Kak B (u3MKE (MPOU3BEACHHUE IS
BEKTOPOB Ha KOCHHYC Yyrjla MexIy HuMH). PaccmarpuBaroTcs CBOMCTBa CKaJIpHOTO
IIPOU3BENECHUS U €r0 PUMEHEHUE NP PELICHUN I€OMETPUYECKUX 3a1a4.



OcCHOBHOE BHUMaHHE CIEAYET yAEIUTh BHIPAOOTKE NMPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPHUUYECKOTO aIllapara Ipyu pelIeHUH F€OMETPUYECKUX 3a1ay.

3. JliuHA OKPYKHOCTH M IJIOIIAb KPYyra.

[IpaBwiibHBIE ~ MHOTOYTOJbHUKU.  OKpYKHOCTH, OIKUCAHHAs  OKOJO  NPABUJIIBHOIO
MHOT'OYTOJIbHUKA U BIUCaHHAs B HEro. [locTpoeHne npaBuiIbHBIX MHOTOYTOJBHUKOB. [[rHa
OoKpyxHocTH. [Inomans kpyra.

Henab: pacimpuTh 3HaHUE 00YYAIOUIUXCSI O MHOTOYT'OJIBHUKAX; PACCMOTPETh MOHATHUS
JUTMHBI OKPY>KHOCTHU U TUIOIIAIU Kpyra U (YOpMYIIbI AJisl UX BHIYUCIICHHUS.

B Hawane TeMbl gaeTcs  ONpENEICHWE NPaBWIBHOIO MHOTOYTrOJIbHUKA H
paccMaTpHUBAIOTCI TEOPEMbl 00 OKPY)KHOCTSAX, OIMCAHHOW OKOJO MPaBUIBLHOTO
MHOTOYTOJIbHUKA W BIHMCAaHHOW B Hero. C MOMOIIBIO OMMCAHHOM OKPYKHOCTH PELIAOTCS
3a/1a4d O MOCTPOEHUU MPABUIIBLHOIO IMIECTUYTOJbHUKA U MPABUIBHOIO 2*N-yTrOJbHUKA, €CIIH
JIaH MPABUJIbHBIN N-YT OJIbHUK.

@opMyJibl, BBIPAKAIOIIME CTOPOHY NPABUIBHOIO MHOTOYTOJBHHKA U PAAHYC
BIINCAaHHOM B HETO OKPY’KHOCTH 4Y€pe3 paJnyC ONMCAHHOM OKPYKHOCTH, UCIIONB3YIOTCS IIPU
BbIBOJ/IE (POPMYIJT IJIMHBI OKPYKHOCTH U TUIOLIAAU Kpyra. BelBoJ onupaeTcst Ha MHTYUTHUBHOE
IIPEICTABICHUE O Mpeaeie: NPU HEOTPAHUYEHHOM YBEJIMYEHUHU YHCIIa CTOPOH MPaBUIBHOIO
MHOTOYTOJIBHUKA, BIIMCAHHOIO B OKPYKHOCTb, €r0 IIEPUMETP CTPEMMUTCS K JIMHE JTON
OKPY’KHOCTH, a IUIOIIAAb — K IUIOIIAAN Kpyra, OrPaHUYEHHOTO OKPYKHOCTBIO.

4, JIBMKEeHMSI.

OTtoOpaxkenue miockocTu Ha ceOs. [Tonstue aBuxenus. OceBas v IICHTPATbHAS CHMMETPHH.
[Tapannenehsiil iepeHoc. [loBopor. Hamoxenus u [BUKECHUS.

]_Ie.]'lbi ITO3HAKOMHUTH 06y‘laIOI]_[I/IXC${ C IOHATHCM [BHXXCHHA H €TI0 CBOfICTBaMH, C
OCHOBHBIMH BHJaMH I[BI/I)KGHHﬁ, CO B3aMMOOTHOILICHUSIMH HAJ0XXCHUM U IIBHX(GHHﬁ.

JIBKeHUEe TUIOCKOCTH BBOJMUTCS KaK OTOOpaKEHHE IUIOCKOCTH Ha ce0s, COXpaHsIoIee
paccTtosiHMEe MeXIy ToukaMu. [Ipum paccMOTpeHHMH BUIOB JIBUKEHWHW OCHOBHOE BHHMAaHUE
YACISIETCSL TIOCTPOEHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJbHUKOB MPU OCEBOM U
IEHTPAIILHON CUMMETPUSX, MMapauieTbHOM TiepeHoce, moBopoTe. Ha addexTHrix nmpumepax
MOKa3bIBACTCS MPUMEHEHUE JIBMXKEHUHN TIPU PEIICHUU TEOMETPUUECKUX 3a/1ad.

[IonsTue HaJOXEHUS OTHOCUTCS B JaHHOM KypC€ K YHCIY OCHOBHBIX MTOHSTUM.
I[OKa?;BIBaCTCSI, YTO IIOHATHUA HAJIOXCHUA N ABMIXCHHUA ABIAIOTCA DKBHUBAJICHTHBIMU: mr000e
HaAJIO0XCHHUEC ABJIACTCA ABMKCHUCM IINIOCKOCTH H O6paTHO. I/I3quHI/Ie J0Ka3aTcJabCTBa HEC
ABJIACTCA O6H3&T€HBHLIM, OOHAKO CJIICAYCT pPaCCMOTPCTLb CBA3b IIOHATUM HAJIOXCHUS U
JABHKXCHUSI.

5. 00 akcmomax reoMeTpuH.
becena 00 akcmomax reoMeTpuu.

He.]'lbl JaTb Ooinee FHY6OKOC npeacTaBjiaCcHUC O CHCTECMC AKCHUOM IINIAHUMCTPHUU H
AKCHMOMAaTHYCCKOM MCETOAC.

B naHHOM TeMe pacckasbIBaeTCs O pPa3IMYHBIX CUCTEMAX aKCHOM T'E€OMETpUM, B
YaCTHOCTH O Pa3IMYHBIX CIIOCO0AX BBEJCHUS MOHATUS paBEHCTBA (pUryp.
6. HayanbHble cBeleHHSI CTepPeOMeTPHUM.
[Ipenmer crepeomerpun. ['eomerpuueckue Tella M MOBEPXHOCTU. MHOIOTpaHHUKH:
npu3Ma, Tapajielenunes], nTupaMuaa, GopMynbl Ui BeIYUCICHUS UX 00bEMOB. Tena u



MOBEPXHOCTH BpaIleHUs: MIIUHIP, KOHYC, cdepa, map, GOpMynbl I BIYUCICHUS HX
TUIONIA/IeH TOBEPXHOCTEN U 0OBEMOB.

Heab: naTe HadanbHOE MPEACTABICHUE O TEJIAX W IOBEPXHOCTAX B INPOCTPAHCTBE;
MO3HAKOMUTH YYAIIMXCA C OCHOBHBIMH (OpMyJamMu JUisl BBIYMCICHUS TUIOIIAJCH
MOBEPXHOCTEN U 0OBEMOB TeIl.

7. TloBTopenue. Pemenue 3aaay.

Heasb: [ToBTopenue, 0000IIeHE U CUCTEMATH3aLMsl 3HAHUI, YMEHUI U HaBBIKOB 3a
Kypc reomeTpuu 9 knacca.

6.@opMbI U CpeACTBa KOHTPOJIS.
®opMbl KOHTPOJISI 3HAHUM, YMEHUI, HABbIKOB:
® KOHTpPOJbHas paboTa;

camMoCToOsITeNIbHas padboTa;

TECTHI;

YCTHBIN ONPOC;

HaOII0CHUE;

Oecena;

(bpOoHTaNIBHBIN OIpoc;

OIPOC B Mapax;

MPaKTUKYM;
e coOeceloBaHueE.

TemaTnyeckoe IVIAHUPOBAHKME YIEeOHOI0 MaTepHaJla

Ne Tema KoauuecTBO Yacos,
naparpaga OTBEAEHHOE HA M3yYeHH e
y4eOHMKA TeMbI
I'naBa 1. Bektopsl (8 yacoB)
1 [ToHsATHE BEKTOpA 2
2 CnoxeHue U BBIYUTaHUE BEKTOPOB 3
3 YMHO)KeHHe BekTopa Ha yucio. [I[pumenenue 3

BCKTOPOB K PCHICHUTIO 3a/1a4.

I'naBa 2. Mertoa koopauHar (10 yacos)

—

Koopannatel BekTopa

N

IIpocTenmmue 3a1a4n B KOOpANHATAX

3 YpaBHEHUS OKPYKHOCTH U IPSIMOM

Pemenue 3amau no reme: «MeToa KOOpAMHATY

RPIRPWNDN

KonTtponwshas pabora Nel no teme: «BekTopsbl.
Meto1 KOOpIMHAT»

AHaJIN3 KOHTPOJILHOM pabOThI 1

I'naBa 3. CooTHOIICHUSI MEKIY CTOPOHAMH M YIJIaMH TPeyrojbHuka. CrajasipHoe
npousBeaeHne BeKTopos (11 yacoB)

1 CuHyc, KOCUHYC, TAHI'€HC YTIJIa 3

2 CooTHOIIEHUsI MKy CTOPOHAMU U yTiaMu 4
TPEYroJIbHUKA

3 CxasisipHO€ IPOU3BECHUE BEKTOPOB 2

Pemenue 3amay o teme: «COOTHOILIEHUSI MEXKIY 1

CTOPOHAMHM M YIJIIaMHU TPEYTOJIbHHUKA»




KonTponrsnas padora Ne2 o teme: 1
«COOTHOIIIEHUS MEXy CTOPOHAMHU U YTJIaMU
TPEYrOJIbHUKA»
I'naBa 4. JlnuHa OKPY:KHOCTH U IJIoMAAb Kpyra (12 yacos)
1 [IpaBrIIbHBIE MHOTOYT OJIbHUKHU 4
2 JIiHa OKPY>KHOCTH U TUIONIA/Ib Kpyra 4
Pemenue 3anay no teme: «/IamHa OKpY>KHOCTH U 2
TJIOIIAIb KPYTray
KonTponbshas pabora Ne 3 o teme: «Jnuna 1
OKPY>KHOCTH U IUIONIAJb Kpyra»
AHanu3 KOHTPOJIbHON paOOThI 1
I'naBa 5. /IBuxenusi (8 yacon)
1 [TousaTne nBMXKEHUSA 3
2 [TapayutenbHBIN IEPEHOC U TOBOPOT 3
Pemenue 3amad no teme: «JIBUKECHUA» 1
Konrponsnas pabora Ned no teme: «JIBrxeHus» 1
I'naBa 6. HauaabHble reoMmeTrpudeckue cBeaenns (8 4acon)
1 MHororpaHHUKH 4
2 Tena 1 TOBEPXHOCTH BPAILLICHUS 4
00 akcnomax miIaHuMeTpuu (2 yaca)
IToBTOopenue. Pemenue 3aga4 (9 4acon)
Hroro | | 68




