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|. HosicHUTEALHAS 3ANIHCKA

[IporpamMMa coctaBiieHa B COOTBETCTBUHU ¢ TpeOoBaHUAMU DenepalbHOr0 TroCyJapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAapTa BTOPOTO MOKOJIEHHS OCHOBHOTO 0OIIEro oOpa3oBaHus, MPUMEPHOI
MpPOrpaMMbl  OCHOBHOTO o00mmiero ooOpazoBanusi 1o wmaremaruke (COOpPHUK HOPMATHUBHBIX
JIOKYMEHTOB, 0a3MCHOTO Yy4eOHOTro TuraHa oopa3oBaTenbHOro yupexaenus Ha 2019-2020 yd/roq u
obecrieuena YMK nist 5—6-ro kiaccos aBtopoB I'.B. Hopodees, UD.[apeirun, anredpa YMK
st 7-9-ro kimaccoB aBropoB I'.B. Jlopodees, C.b CyBopora, E.A. bynumoBuy ap. , reomerpus
YMK 7-9-ro kmaccoB aBtop JI.C.AranacsiH, B.®.byry3os, C.b.Kagomiies.

MaremaTHKa SBIS€TCS OJHUM U3 OCHOBHBIX, CHCTEMOOOPA3yIOUINX MPEAMETOB MIKOJIHHOTO
oOpa3zoBaHus. Takoe MECTO MaTeMaTMKH CpeId ILIKOJIBHBIX MpPEAMETOB OOYyCIOBIMBAeT U e
0coOyI0 pOJb C TOYKM 3PEHUST BCECTOPOHHETO pA3BUTUS JHUYHOCTH ywamuxcs. [Ipu sTom
KOTHUTHBHAsE ~COCTaBJAIOIIAs JAaHHOTO Kypca TO3BOJISIET 0OecneuuTbh Kak —TpeOyemblit
rOCy/lapCTBEHHBIM CTaHIAApPTOM HEOOXOAMMBIH YpOBEHb MaTE€MaTHYECKOM IOATOTOBKHM, TaK U
MOBBIIIEHHBIN YPOBEHb, SABJSIOMIMNACS JOCTATOYHBIM JUISl YTIIYOJIE€HHOIO U3yYeHUs IIPeMeTa.

Bmecte ¢ Tem oueBHMIIHO, YTO MOJIOKEHHE C OOydeHueMm mpeamery «Maremarukay B
OCHOBHOM 1IKOJIE TpeOyeT K cebe caMoro cepbE3HOro BHUMAHUSA. AHAIN3 COCTOSTHUS ITPETIO1aBaHuUs
CBHJICTEIILCTBYET, 4YTO IIKOJAa HE TIOJHOCTBIO o0ecreynBaeT (YHKIMOHAIBHYIO TPaMOTHOCTD
y4aIuxcsl.

B ocHoOBy HacTosI1Iell mporpaMmbl MOJIOKEHBI MEJarorMueckue M JAUJAKTUYECKUE MPUHLUIIBI
BapUaTUBHOI'O PpA3BUBAIOLIET0 OOpa30BaHMs, H3JI0KEHHbIE B KOHLENIUH 00pa30BaTelbHON
nporpaMMmsl «llepcriekTrBHAs MIKOJIa», 1 COBPEMEHHbIE TUAAKTUKO-TICUXOJIOTHYECKUE TEHACHIINH,
CBSI3aHHBIE C BapUAaTUBHBIM Pa3BUBAIOIIUM oOpa3oBaHueM U TpeboBanusmu OI'OC.

A. JIMYHOCTHO OpHMEHTHPOBAHHbIE NPUHLMIbI: TPUHIMI aJAaNTUBHOCTH; TNPUHIUI
pa3BUTHSL; MIPUHLIUI KOM(OPTHOCTH IpoLiecca 00yUeHusI.

b. KyabTypHo opHeHTHMpOBaHHbIe NPMHUIMIIbI: IPHUHINI ILIEJOCTHOM KapTUHBI MUDA;
IOPUHIUN 1IEJOCTHOCTH COJAEp)KaHUS O0O0pa3oBaHMs, MNPUHLIMII CUCTEMAaTHMYHOCTH; MPUHIIMII
CMBICJIOBOTO OTHOILIEHUSI K MUPY; MPUHLHUII OPUEHTUPOBOYHON (PYHKIIMK 3HAHUI; IPUHIIMII OIIOPbI
Ha KyJbTYpY KaK MUPOBO33PEHUE U KaK KyJIbTYPHBIN CTEPEOTHII.

B. /lesiTe IbHOCTHO OPHMEHTHPOBAHHbIC MPUHUMIbI: MPUHIUI OO0Y4YEHHUS IESITEIbHOCTH;
NPUHIUI YIPABISIEMOro Iepexoja OT AEATENbHOCTH B y4eOHOM CHUTyalluM K JEATEIbHOCTH B
KU3HEHHOW CUTYyalluM; IPUHLUI [IEpeX0/ia OT COBMECTHON y4eOHO-TI03HABATEIbHOM AESITETbHOCTH
K CaMOCTOSITENIbHON JIeATENIbHOCTH ydallerocs (30Ha OymkaiIero pa3BUTHs); MPUHLUI OMOPHI HA
MIPOLIECCHI CIIOHTAHHOTO Pa3BUTHUS; IPUHIMIT (POPMHUPOBAHUS TOTPEOHOCTH B TBOPUYECTBE U YMEHUI
TBOPYECTBA.

Marematrueckoe 00pa3oBaHUE SBISETCS 0053aTeIbHON U HEOTHEMIIEMOH YacThIO OOIIETO
o0pa3oBaHMs Ha BCEX CTyMEHAX MKOIbl. O0ydeHne MaTeMaTHKEe B OCHOBHOM IIKOJIE HAITPABJICHO
Ha JIOCTH)KEHUE CIENYIOINX Yenell:

1) 6 nanpasnenuy IUYHOCMHO20 PA3GUMUSL:

e dopmMupoBaHHE TMPEACTABICHUI O MaTeMaTHKE KaK 4YacTH OOIIedYeOBEYeCKOn
KYJIBTYpPBI, O 3HAYMMOCTH MaTeMaTHUK{ B Pa3BUTHH ITUBUIM3AIMH U COBPEMEHHOTO
00111eCTBa;

e Pa3BuTHE TOTMYECKOTO M KPUTUYECKOTO MBIILIIECHUS, KyAbTYPhl PEUr, CIIOCOOHOCTH
K YMCTBEHHOMY 9KCIIEPUMEHTY;

e dopMHpPOBAHHWE HHTE/UICKTYAIBHONW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOJCHHUIO MBICUTEIBHBIX CTEPEOTHUIIOB, BBITEKAIOIINX M3 OOBIICHHOTO OIBITA;

[ ] BOCHI/ITaHI/IC Ka4yCCTB JIMYHOCTH, O6€CH€‘II/IBaIOIJ_II/IX COLII/IaJ'II:HYIO MO6I/IJII>HOCTL,
CHOCO6HOCTB HpI/IHI/IMaTB CaAMOCTOATCIBHBIC peH_IeHI/ISI;



e  DopMHpOBaHHE KAYE€CTB MBIIIUICHUS, HEOOXOJUMBIX JJIsl aJalTallid B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIIECTBE;

e Pa3BuTHe wuWHTEpeca K MaTEeMaTHYECKOMY TBOPYECTBY UM MaTEMaTHYECKHUX
CIIOCOOHOCTEM;

2) 6 MemanpeOMemHoM HANPAGILCHULL:

e Pa3BuTHe mpeacTaBIeHU 0 MaTeMaTUKE Kak OopMe OMUCAHUS M METOJIe TTO3HAHHMS
JNEHCTBUTEILHOCTH, CO3JJAHUE YCIOBUHN ISl IPUOOPETEHHS TIEPBOHAYAILHOTO OIBITA
MaTeMaTHUYeCKOT0 MOJICITUPOBAHHS;

e ®dopMupoBaHHE OOIIUX CIOCOOOB MHTEIUIEKTYAIBHON JCSITEILHOCTH, XapaKTePHBIX
JUI. MAaTEMATUKHA WU SIBJISIIOIIUXCS OCHOBOM IO3HABATENIBHOM KYJIbTYPbI, 3HAUMMOMN
JUTSI pa3JIMYHBIX cep YeITOBEUECKOM eATeIbHOCTH;

3) 6 npeomemnom Hanpasienuu:

e OrnasgeHre MaTEeMaTHYECKUMHM 3HAHMSIMH W YMEHUSMH, HEOOXOIWMBIMHU IS
MPOJIOJDKCHHUST 00pa30BaHUsA, HM3YYCHHS CMEXKHBIX JHUCHUUIUIAH, NPUMECHCHHS B
MMOBCEIHEBHOM JKU3HH;

L4 COSI[aHI/IC Q)YHHaMCHTa 1 MaTeMaTHU4YCCKOI0 - pa3BUTHA, (1)OpMI/IpOBaHI/I${
MCXAaHU3MOB MBIINIJICHUA, XapaKTCPHbIX IJIA MaTeMaTH4eCKOM JCATCIIbHOCTH.

B opranmzanuu yueOHO — BOCHIMTATEIBHOTO TPOIIECca BAXKHYIO POJIb UTPArOT 3a1a4n. OHU
SBIISIIOTCS U 1IEJIbIO, U CPENICTBOM O0Yy4eHHUs. BaKHBIM yCIIOBHEM NPAaBUIBHON OpraHU3alldu STOTO
nporecca sIBJIseTCsl BHIOOP pallMOHAIBHOM CHUCTEMbI METOJOB U IPUEMOB OOYy4YEeHHMs, CrieHUuPUKU
pelaeMbIX 00pa30BaTeNIbHBIX U BOCIIUTATENbHBIX 3a/1a4.

[lenbto m3ydyeHus Kypca MaTeMaTHKe B 5-6 Kiaccax SIBISIETCS CHUCTEMAaTH4YECKOE pa3BUTHE
MIOHATHUS YUCIA, BEIpAOOTKA YMEHHUM BBIIOJIHATH YCTHO U MHMCBMEHHO apu(MeTHUECKUE JIEeHCTBUS
HaJl YHCIAMH, IIEPEBOAMTH IPAKTUYECKUE 3aJa4dM Ha  A3BIK MATEMaTUKH, IOATOTOBKA
yyalmxcss K HM3YyYEHHUIO CHCTEMaTHYeCKMX KypcoB anreOpsl u reomerpuu. Kypc crpoutcs Ha
VMHJYKTUBHOW OCHOBE C MPHBJICUEHHUEM IEMEHTOB JEAYKTHUBHBIX pacCyKJIeHUW. B xone n3ydeHus
Kypca YydYalluecsi pa3BUBAKOT HABBIKA BBIYMCICHWM C HATypaJbHBIMH YHCIAMH, OBJIA/ICBAIOT
HaBBIKAMU C OOBIKHOBEHHBIMH M JECATHUHBIMU JPOOSMHU, MOJOKHUTEIBHBIMU M OTPHULIATEIEHBIMU
YHCIaMH, TOTY4aloT NpeCcTaBiIeHne 00 MCIOIb30BaHUM OYKB JUIs 3allMCH BBIPAXKEHUH U CBOMCTB
apu(pMeTHYeCKUX  JeMCTBUH, COCTaBICHMM  ypaBHEHMH, TMPOJOJDKAIOT  3HAKOMCTBO  C
reOMETPUUECKUMHU MOHATUSMH, IPHOOPETAIOT HAaBBIKM MOCTPOEHHSI FEOMETPUUECKUX (PUryp.

[lenbro n3ydeHus Kypca MareMaTHKe B 7 - 9 Kjaccax SIBISETCS pa3BUTHE BBIYMCIUTEIBHBIX
YMEHUH J0 YpOBHs, ITO3BOJSIOIIET0 YBEPEHHO HUCIIOIb30BATh UX IPU PEIICHHUH 3a/1a4 MaTEMaTUKH
U CMEXHBIX IIPEIMETOB, YCBOCHME aIlllapaTa YPAaBHEHWM M HEPABEHCTB KaK OCHOBHOI'O CPEJICTBA
MaTEeMaTHYeCKOro MOJEIMPOBAHUS 3aJad, OCYIIECTBICHHE (YHKIMOHAJIBHOW MOJArOTOBKHU
mKoJNbHUKOB. Kypc XapakTepusyercsi TOBBIIIEHHEM TEOPETHUYECKOTO YPOBHA OOydeHus,
MOCTENIEHHbIM YCHUJIMEM pOJHM TEOPETUUYECKUX O0O0O0O0IEeHNH U JAEAYKTUBHBIX 3aKITIOUCHHH.
IIpuknanHas HaPaBIEHHOCTh PACKPHIBAET BO3MOYKHOCTD M3Yy4aTh U PelIaTh MPAKTUYECKUE 3a0a4u.

Ilenbto mM3ydeHMs] Kypca reoMeTpuu B 7-9 kjaccax sIBISETCS CUCTEMATHYECKOE H3Y4YEHHE
CBOHCTB Te€OMETpPUYECKHMX (Uryp Ha IUIOCKOCTH, (opMHpOBaHHE MPOCTPAHCTBEHHBIX
Mpe/ICTaBICHUM, pa3BUTHE JIOTUYECKOTO MBIIUIEHHS] U MOATOTOBKA ammapaTa, He0OXOAMMOro s
M3Yy4YEHUs CMEXKHBIX TUCHUILUINH U Kypca CTEPEOMETPHUH B CTAPIINX KJIACCAX.

B ocHoBe mocTpoeHMS MAAHHOTO Kypca JEXKHUT HJes TyMaHU3alud OOydeHus,
COOTBETCTBYIOI[asi COBPEMEHHBIM IPEJICTABICHUSAM O LEIIX LIKOJBHOrO 00pa3oBaHUS U
yIeInsiomas 0codoe BHUMaHUE TMYHOCTH YUEHHUKA, €T0 HHTEPecaM M CHOCOOHOCTSM.

[Tpennaraemslii Kypc mO3BOJsIET 00eCIeUUTh (POPMUPOBAHUE KAK npeOMemHbIX YMEHHM, TaK
U VHUBEPCANbHLIX YYeOHbIX Oelicmeuli IIKOJBHUKOB, a TaKKe CIOCOOCTBYET JIOCTIKEHHIO



onpeaenéHHblx Bo @I'OC MTMYHOCTHBIX pe3yNbTaToOB, KOTOPBIE B JAIbHEUILIEM IIO3BOJIAT YYalIUMCS
IIPUMEHATH [TOJIYYCHHBIC 3HAaHWUS U YMEHHUSI [UIsl PELICHHs Pa3IMYHbIX KU3HCHHBIX 3a/1a4.

I1. O6mas xapakTepucTuka y4eOHoro npeamera «MareMaTuka»

Hacrosimas nporpamma mo mareMaTHKe JUisi OCHOBHOW IIKOJbI SBJISIETCS JIOTMYECKUM
MPOAOJKEHUEM mporpamMmbl «llepcniekThBHAs MIKOJa» Uil HAYAJIBHOM IIKOJIBI U BMECTE C HEH
COCTABJISIET  ONMCAHME HENPEPBIBHOIO Kypca MaremMaTuku ¢ l-ro mo 9-  knacc
0011e00pa30BaTEIHLHON IIKOJIBI.

B ocHoBe coneprkanusi 00y4eHUs MaTeMaTUKe JIS)KUT OBJIa/ICHUE YUAIIUMUCS CIIETYIOIIUMU

BHIIAaMH KOMIIETCHIIUH: NpeAMEeTHOM, KOMMYHHUKATHBHOI, OPraHU3aUMOHHOM u
001IeKyJAbTYPHOI. B COOTBETCTBUM C OSTHUMH BHJAMU KOMIIETCHIIMHA BBIACJICHBI TJIABHBIE
COJIEPIKATEIIbHO-1IEJIEBBIE  HAIPABJICHUSA pa3sBUTHS  y4YallMXCS  CPEACTBAMHM  IpEAMETa
«Marematuka.

Ilpeamernass  kommereHuusi. Ilox  mpeaMeTHOM — KOMIIETEHIMEM — ITOHUMAETCs
OCBEJIOMJIEHHOCTh IIKOJIBHUKOB O CHCTEME OCHOBHBIX MAaT€MaTU4YECKUX IIPEACTaBICHUN U
OBIIQJICHUE UMH HEOOXOIUMBIMH MPEIMETHBIMA YMEHHSIMU. DOpMHPYIOTCS — CIEIyIOIue
oOpasylolmye 3Ty KOMIETEHLUIO IPEJICTaBICHUs: O MAaTeMaTUYeCKOM S3bIKE KaK CpeACTBE
BBIDA)KCHMSI MAaTEMaTU4ECKUMX 3aKOHOB, 3aKOHOMEPHOCTEM MW T.A.; O MaTeMaTHYECKOM
MOJIEJIMPOBAHUU KaK OJHOM M3 BaXXHBIX METOJOB IO3HaHUS Mupa. POpMUPYIOTCS CIEAYIOLIUE
oOpasylommye 5Ty KOMIIETCHIIMIO yMEHHS: CO3/aBaTh MPOCTEHINNE MaTeMaTHYeCKHEe MOJIelH,
paboTaTh C HHUMH M MHTEPIPETUPOBATH IIOJIyYEHHBIE pe3yJbTaThl; NpuoOperaTb U
CUCTEMATU3HPOBATh 3HAHUS O CIOCO0axX PELICHUS] MaTEMATUYECKUX 3ajay, a TAaKKe IPUMEHSATh 3TH
3HAHUA U YMEHUS Ul PEIIECHUS MHOTUX KU3HEHHBIX 3a]a4.

KomMmyHnkaTuBHass koMnereHuus. [101 KOMMyHUKAaTUBHOM KOMIIETEHIIMEN ITOHUMAETCS
c(OPMHPOBAHHOCTh YMEHHMS SICHO U YETKO M3JaraTb CBOU MBICIH, CTPOUTh apryMEHTHUPOBaHHbIE
paccyX/eHus, BECTH [Major, BOCIPUHUMAs TOUYKY 3pEHHUs cOOeceJHUKa U B TO K€ BpeMs
nojBepras e€ KpUTHYECKOMY aHaJlu3y, OTCTauBaTh (NP HEOOXOIMMOCTH) CBOK TOYKY 3pEHUS,
BBICTpauBasi CHUCTeMY aprymeHTanuu. @opMHupyroTcsl 00pa3yroniye 3Ty KOMIETEHIUI0 YMEHUS, a
TaKKe yMEHHUS M3BJIEKaTh MH(OPMAIMIO U3 PAa3HOTO POja MCTOUYHUKOB, MpeoOpa3oBbiBas €€ mpu
He00X0IMMOCTH B Apyrue (GopMbl (TEKCThI, TAOIUIIbI, CXEMBI U T.11.).

OpranmzannonHas kommnereHuus. Ilon opraHn3anMoHHONW KOMIETEHIMEW MOHMMAETCS
c(OPMUPOBAHHOCTh YMEHHUSI CaMOCTOSITENIbHO HaXOJUTh U IPHUCBAWBATh HEOOXOIUMBIE yUalUMCS
HoBble 3HaHusA. DopmupyroTca ciefyoume o0pasyrolMe 3Ty KOMIETEHIMIO  YMEHUS:
CaMOCTOATENILHO CTaBUTh YUeOHYIO 3a7auy (11eJb), pa30uBaTh €€ Ha COCTAaBHBIC YACTH, HA KOTOPBIX
Oy/leT OCHOBBIBATHCS IMpoIlecC €€ pelleHUs,, aHATU3UPOBaTh PpE3yabTaT JAEUCTBUS, BBIABIATDH
JIOTYIIIEHHbIE OIIMOKM W HETOYHOCTH, MCIPABIATh UX U MPEACTaBIATh MOJTYYEHHBIH pe3yabTaT B
¢bopme, J1€rKO JOCTYITHOW JJIsi BOCIIPUATHUS APYTHUX JIIOJIEH.

OO0mexkyabTypHas komnereHuus. [lon oOmEKyIbTypHOM KOMMETEHLHMENH NOHMMAETCS
OCBEZIOMJICHHOCTh HIKOJBHUKOB O MaTe€MaTHKe KakK 3JIEMEHTe OOIIeYeOBeYECKOW KYNIbTYpHI, €&
MECTE€ B CHCTEME JIPYTMX HayK, a TaKKe €€ pOJIM B Pa3BUTUHU IPEICTABICHUN YEIOBEYECTBA O
LEJIOCTHOM KapTuHe Mupa. DopMmMupyroTcs cieayromue oOpasyrolye 3Ty KOMIETEHIIUIO
npencTaBieHus: 00 ypoBHE pa3BUTHS MAaTEMaTUKU HA Pa3HBIX MCTOPUYECKUX ATAlax; O BHICOKOMN
IIPAKTUYECKONH 3HAYMMOCTH MAaTEMaTHKU C TOYKHM 3pEHMS CO3JaHMsl U Pa3BUTHs MaTepUaIbHOU
KYJIbTYpbl UEJIOBEYECTBA, & TAK)KE O BAXXHOW POJIM MATEMATHUKH C TOYKHU 3peHUs (POPMUPOBAHUU
TaKMX B@)KHEHWIIMX 4YEPT JMYHOCTH, KAaK HE3aBUCHMOCTb W KPUTUYHOCTh MBILIUIEHUS, BOJS U
HAaCTOWYUBOCTb B JOCTHKEHUH LIETTH U JIp.

Cooepoicanue mamemamuiecko2o 00Opaszoeanusi B OCHOBHOH IIKOJe (OPMUPYETCS Ha OCHOBE
(GyHIIaMEHTAILHOTO SIpa IIKOJBLHOTO MaTeMaTH4ecKoro obpa3zoBaHusi. B mporpamme oHO mpen-
CTaBJIEHO B  BHUJE COBOKYIHOCTH  COAEPKATEIbHBIX  pa3lieloB, KOHKPETH3UPYIOLINX
COOTBETCTBYIOLIHE OJOKM (PYyHIAMEHTAJIBHOIO spa MPUMEHUTEIHPHO K OCHOBHOM IIKOJE.



[IporpamMma perinameHTHpYeT 00BEM MaTepuaa, 00s3aTeILHOTO IS H3yYeHUsI B OCHOBHOH IIKOJIE,
a TaKXKe TaeT €ro pacrpeneiaeHue Mexay S—6 u 7—9 kinaccamu.

ConepxaHue MaTeMaTH4ecKoro oOpa3oBaHUS B OCHOBHOW IIKOJIE BKJIIOYAET CIEIYIOLIHE
pasnensl: apugmemuxa, aneebpa, GyHKyuy, 6epoOAMHOCMs U cmamucmuka, 2eomempus. Hapsny c
3THUM B HETO BKJIIOYEHBI J[BA JONOJIHUTEIBHBIX pa3felia: J02UKad U MHOMCECMEd, MAMmeMamuKa 6
UCMOpU4ecKoM pazeumuy, 4TO CBSI3aHO C peanusaliieil 1eneil o0IenHTeIeKTyallbHOTO U o01ie-
KyJIbTYPHOTO pa3BuTHs yuyamuxcsa. ColepikaHue KakJIoro M3 3THX pa3lielioB pa3BopauyuBacTCs B
COJIEP>KaTEIIbHO-METOANYECKYIO JTHHHUIO, MPOHU3BIBAIOIIYI0 BCE OCHOBHBIE pa3fieNibl COJACPIKAHUS
MaTeMaTHYeCKOro 00pa30BaHus HA JAHHOM CTyNEHU 00ydeHusl.

Copepxanue pazaena «Apudmerrkay ciyKUT 0a30i s JaJbHEHUIIEr0 U3YYeHHs yUalluMHCS
MaTEMaTHKHU, CIIOCOOCTBYET DPAa3BUTHUIO HX JIOTUYECKOTO MEBIILIICHUS, (POPMUPOBAHUIO YMEHHUS
M0JIB30BAThCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUMX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHOM XU3HU. Pa3BUTHE MOHATHUS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C PallMOHATbLHBIMU
Y UPpaAlMOHATBHBIMU YHCIIaMU, (OPMUPOBAHHUEM MEPBUYHBIX MPEICTABICHUI O JEHCTBUTEILHOM
yucIie. 3aBepIICHUE YUCIOBON JIMHUU (CHCTeMaTH3alus CBEICHUN O JCHCTBUTEIBHBIX YHUCIAX, O
KOMIUIEKCHBIX YHCIIaX), TaK JK€ KaK U 0oJiee CIOKHbIe BOMPOCHl apudmeTuku (anroputm EBkinma,
OCHOBHas TeopemMa apuMETHKHN ), OTHECCHO K CTYIIEHU 00MIero cpeaHero (I0JHOr0) 00pa3oBaHUsl.

Copepxanne pasnena «Anrebpa» HampaBieHO Ha  (QOPMHUPOBAHHE y  YYalUXCS
MaTEeMaTHUYeCKOIo ammapaTa Juis pelieHus 3a7ad U3 pa3HbIX pa3JesioB MaTeMaTHKH, CMEXKHBIX
MIPEIMETOB, OKPY>KAIOIIEH peaabHOCTU. SI3bIK anreOpbl MOJYEPKUBAET 3HAUCHUE MAaTEeMATHKU Kak
A3blKa JUIsl IOCTPOEHUS MaTeMAaTUYECKUX MOJEJEH IMpoLeccoB W SBJIEHMM peanbHOro mMupa. B
3a/aud  M3Y4YeHHs] anreOpbl BXOJAT TaKKe pa3BUTHUE  AITOPUTMHUYECKOTO  MBIIIJICHHUS,
HEOOXOAMMOTO, B YAaCTHOCTH, Ui YCBOCHHS Kypca HWH(POPMATUKH, OBIAJCHHUS HaBBIKAMHU
JeNyKTUBHBIX paccyxaeHuil. [IpeodpazoBanre cuMBOJIBHBIX (POPM BHOCHUT crieliM(PUUECKUil BKIIA]
B pa3BUTHE BOOOPAKEHHUS YUYAIIMXCS, MX CIIOCOOHOCTEH K MaTeMaTH4YeCKOMYy TBOpuYecTBy. B
OCHOBHOI ILIKOJIE MaTepuay TPYNIUPYETCS BOKPYI PALMOHAIBHBIX BBIPAKEHUH, a BOMPOCHI,
CBSI3aHHBIE C MPPALUUOHAIbHBIMU BBIPDAKEHUSMH, C TPUTOHOMETPUYECKUMHU (YHKLIMUSIMH H
peoOpa3oBaHUsAMH, BXOJAT B COAEP)KaHUE Kypca MaTeMAaTHKM Ha CTapIleil cTyrneHu oOydeHus B
LIKOJIE.

Conepxxanune paznena «DyHKIMM» HALEIEHO Ha IOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX
3HaHUN O (QYHKIMHM KaK BaKHEWIIEH MaTeMaTH4eCKOW MOJETW JUIsl OMHCAHUS U HCCIIECTOBAHUS
pa3zHoOOpa3HBIX MpolleccoB. M3yueHue 3TOro marepuana CIocOOCTBYET Pa3BUTHIO Y YHalIUXCS
YMEHHUS UCIOJIb30BaTh  PA3JMYHBIC SI3BIKM  MaTE€MaTUKH  (CJIOBECHBIM, CHUMBOJIMYECKHUH,
rpaduyeckuii), BHOCUT BKJIaJ B (popMHpOBaHHE MPEACTABICHUN O POJIM MAaTEMATHKU B Pa3BUTUHU
UHUBUJIN3AlUU U KYJIbTYPHI.

Paznen «BeposSTHOCTh U CTATUCTHKA» — 00S3aTENIbHBIA KOMIIOHEHT LIKOJILHOTO 00pa3oBaHus,
YCUJIMBAIOIIUN €r0 MPUKIAJHOE M MPAKTHUECKOe 3HaYeHHe. DTOT MaTephall HeOOXOAUM Mpexe
BCEro 71 GOPMHUPOBAHUS Y YHAIIUXCS (PYHKIIMOHATIBHON IPaMOTHOCTH — YMEHHUI BOCIPUHUMATD
U KPUTHYECKHU aHaJIN3UPOBaTh MH(OPMALIMIO, MIPEICTABICHHYIO B Pa3IU4HbIX (opMax, TOHUMATh
BEPOATHOCTHBI  XapakTe€p MHOTMX pEaJbHBIX 3aBUCUMOCTEH, NPOBOAMTH IPOCTEHIINE
BEPOATHOCTHBIE pacyeThl. V3yueHne ocHOB KOMOMHATOPUKH MO3BOJIUT y4YaIIUMCS paccMaTpuBaTh
Cllyya, OCYLIECTBISATh Mepedop M IMOJCYET YHucia BapUaHTOB, B TOM YHCJE B IMPOCTEHIINX
MPUKJIAIHBIX 3aJja4ax.

IIpn m3y4eHUM CTATUCTUKU M BEPOATHOCTH PACUIUPSIOTCA IPEACTABICHUS O COBPEMEHHOU
KapTUHE MUpa U METOJIaX €ro uccienoBaHusi, GopMHUpYyeTCs MOHUMaHUE POJIM CTAaTUCTUKH KaK UC-
TOYHUKA COLMAIBHO 3HAYUMON HWHGOpPMAMM U 3aKJIAJbIBAIOTCS OCHOBBI BEPOATHOCTHOTO
MBIIUICHHUS.

Ilens conepxkanus paszpena «l'eomerpusi» — pa3BUTh Yy Y4YalllUXCsl IPOCTPAHCTBEHHOE
BOOOpaXKEHHE W JIOTMYECKOE MBIIUIEHHE IIyTeM CHCTEMaTHYeCKOro M3Yy4EeHUs CBOICTB
reOMEeTPHUECKUX (PUryp Ha IJIOCKOCTH W B MPOCTPAHCTBE M NPUMEHEHHS STHX CBOWCTB NpHU
PEILIECHNN 3a/1a4 BBIYMCIUTEIBHOTO M KOHCTPYKTUBHOTO Xapakrepa. CylneCTBEHHAas poJib IIPU 3TOM



OTBOOUTCA PAa3BUTHUIO FGOMGTpH‘-IGCKOfI HHTYULIUU. Coueranue HarisiAHOCTH CO CTPOTOCTHLIO SABJIA-
€TCS HEOThEMJIEMON YacThI0 TEOMETPHYECKUX 3HaHWUW. Marepuajn, OTHOCSIIMICS K OJloKaMm
«KoopnuHaTtel» U «BeKTOpbI», B 3HAYUTENHHON CTENEHU HECET B ce0e MEXKIPEAMETHBIC 3HAHUS,
KOTOpBIE HAaxoJAT MPUMEHEHHE KaK B Pa3IMYHBIX MaTEMaTHYECKUX AMCLUUIUIMHAX, TaK U B
CMCIKHBIX MTPCIAMETAX.

OcoOenHocThi0 paznena «Jloruka ¥ MHOXKECTBa» SIBJISETCA TO, YTO MPEACTABICHHBIA B HEM
MaTepuai NPEUMYIECTBEHHO U3y4aeTcsl U UCIIONIb3YETCs PaclpeelIEeHHO — B XOJ€ paCCMOTPEHMUS
pa3IMYHbIX BOIPOCOB Kypca. COOTBETCTBYIOIIMI MaTepual HalleJIeH Ha MaTeMaTHUYeCKOe pa3BUTHE
ydamuxcs, GOpMUPOBAHUE y HUX YMEHHUS TOYHO, CXKATO M SICHO HM3JIaraTh MBICTU B YCTHOU H
MUCbMEHHOM peuH.

Paznen «MartemaTtuka B MCTOPHYECKOM pPa3BUTHH» MpenHa3HAa4eH s (OPMHPOBAHUS
IPEJCTaBICHUH O MaTeMaTHKEe KaK YacTH 4YeJIOBEUECKOW KYNIbTYphl, UId OOLIEro pa3BUTUSA
IIKOJIBHUKOB, JUIS CO3JIaHMsI KyJIbTYpPHO-UCTOPUYECKOH cpeabl o0ydyeHnus. Ha Hero He BbIIenseTcs
CIECLIMAJIBHBIX YPOKOB, YCBOCHHE €ro HE KOHTPOJUPYETCS, HO COACpPNKAHME OSTOr0 pasielna
OpPraHUYHO IPUCYTCTBYET B y4eOHOM IIpOLIECCE KaK CBOErO poja I'yMaHWUTapHbIA ()OH IpU pac-
CMOTPEHUH MPOOJIEMATUKH OCHOBHOI'O COJIEP)KaHUsI MaTEMaTUUECKOro 00pa3oBaHusl.

Ilennocmmusie opuenHmupsl cooepicanus yuedoHozo npeomema

MaremaTHueckoe 00pa3oBaHUE UIPAeT BAXKHYIO POJIb KaK B MIPAKTUYECKOH, TaK U B TyXOBHOH
xm3HH oOmiectBa. [IpakThyeckas CTOpOHAa MaTEeMAaTHYECKOTO O0Opa3oBaHWs CBsi3aHa C
¢dbopmMHpoBaHHEM CHOCOOOB JEATEIBHOCTH, JyXOBHAas — C WHTEJUIEKTYaJbHbIM pa3BUTHEM
4eJioBeKa, (POPMHUPOBAHNEM XapaKTepa U O0IIeH KyIbTYpHI.

[IpakTHyeckass MOJE3HOCTh MAaTEeMAaTHUKU OOYCIIOBJIEHA TEM, 4TO €€ IMPEeIMETOM SBISIOTCS
(byHIaMeHTaIbHBIE CTPYKTYPBl PEaJbHOTO MHpA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIC
OTHOLIEHUSI — OT MPOCTEHIINX, YCBaUBAE€MbIX B HEMNOCPEJICTBEHHOM OIIbITE, JI0 JOCTaTOYHO
CIIOKHBIX, HEOOXOAMMBIX JUISl Pa3BUTUS HAYUYHBIX M TEXHOJIOTMYECKHX HJed. be3 KOHKpeTHBIX
MaTEMaTUYECKUX 3HAHUN 3aTPYJAHEHO IMOHMMAaHUE INPUHIUIIOB YCTPOICTBA M HCIOJIb30BaHUS
COBPEMEHHOM TEXHHMKH, BOCHpPUATHE M HUHTEpIpeTanus pa3HOOOpa3HOW  COLMaIbHOH,
HKOHOMHYECKOM, MONUTHYECKOW HHpopManmu, ManodpQeKTHUBHA IMOBCEIHEBHAs MpaKTHYecKas
nesTenbHOCTh. Kaxk1oMy uenoBeKy B CBOEH JKU3HM MPUXOJUTCS BBIIOJIHATH JOCTaTOYHO CIIOKHbBIE
pacueTbl, HaxOAMTb B CHPAaBOYHUKAX HYXHble (OpMYyJIbl U TNPUMEHATh UX, BIaJETh
MPAKTUYECKUMH TpUEMaMU T€OMETPUYECKUX HM3MEPEHUN M MOCTPOEHUH, YuTaTh HH(OpMaIHIo,
NPEJCTaBICHHYI0 B BHJy TaONuI, JuarpamM, rpadukoB, MOHMMATh BEPOSTHOCTHBIM XapakTep
CIIy4allHbIX COOBITHI, COCTABIISATh HECIIOKHBIE AJITOPUTMBI U JIp.

be3 6a30Boif MaTeMaTHUECKOM MOATOTOBKM HEBO3MOKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM
4es0BeKOM. B 11Koje MareMaTuka CiIyUT ONOPHBIM MTPEAMETOM JUIsl U3yUEHUS! CMEKHBIX JUCITHII-
JTUH. B mocnemkonabHoi KU3HU peaabHON He00XO0AMMOCTBIO B HAIIM JTHU SIBJISIETCS] HETIPEPBIBHOE
oOpa3oBaHme, 4TO TpeOyeT MOJIHOIEHHOW 0a30BOil 00IIe00pa3oBaTeILHON TOATOTOBKUA, B TOM
yuciae U MaTematuueckoil. M HakoHel, Bce Ooiibllle CreUalbHOCTEH, I'7leé HEOOXOIUM BBICOKHIA
yYpOBEHb 00pa3oBaHUsl, CBA3aHO C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKU (PKOHOMUKA,
OusHec, GUHAHCHL, (PU3KKA, XUMUs, TEXHUKA, HH(OpPMATHKA, OHMOJIOTHSL, ICUXOJIOTUS U Jp.). Takum
o0pa3oM, pacimupsieTcsi Kpyr MIKOJIbHUKOB, AJS1 KOTOPBIX MaTeMaTHKa CTaHOBUTCS 3HAYMMbIM
IIPEIMETOM.

Jljisg ’KU3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SIBIISiETCS (OPMHUpPOBAHHME MATEMaTUYECKOTO
CTWJIS MBIIIJIEHUS, MPOSBISIFOLIETOCS] B ONPEAEIECHHBIX YMCTBEHHBIX HaBblKax. B mpouecce ma-
TEMaTUYECKONH JESITeTbHOCTH B apceHal MpPHEMOB U METOJOB YEJIOBEYECKOTO MBbIIIICHUS
€CTECTBEHHBIM O00pa3oM BKIIOYAIOTCA MHAYKUUS W JEAYKIHs, 0000IIeHHEe M KOHKpEeTH3alus,
aHaJl3 U CUHTE3, KJacCU(UKAIUs M cucTeMaTu3alus, abctparupoBaHue W aHayiorus. OObeKTHI
MaTEMaTHYECKUX YMO3AKJIIOUEHUH U NpaBWJIa UX KOHCTPYUPOBAHHS BCKPBIBAIOT MEXaHU3M
JIOTHYECKUX IOCTPOEHMH, BBIPAOAThIBAIOT YMEHUS (OPMYJINPOBaTh, 00OCHOBBIBATH U JOKA3bIBATh
CYXJCHMs, TEM CaMblM pa3BUBAIOT JIOTMYECKOE MBIIIJIEHUE. Beaymas posb NpuUHAAIEKUT
MaTeMaTHKe B (OPMHPOBAHUU AITOPUTMUYECKOTO MBILIUIEHUS U BOCIHUTAaHUM YMEHMH Jeil-
CTBOBAaTh IO 3aJ@HHOMY aJIrOPUTMY M KOHCTPYHMpOBaTb HOBblE. B Xone pemieHus 3agad —



OCHOBHOW y4eOHOW JEsSTeNbHOCTH Ha YpPOKax MaTeMaThKd — pa3BUBAIOTCS TBOpUYECKAas H
NPUKJIATHAS CTOPOHBI MBIIILICHHSI.

OOyueHne maTeMaTHKE JAaeT BO3MOXKHOCTh Pa3BUBATh y YYaIIUXCS TOUYHYIO, SKOHOMHYIO H
UH()OPMATHBHYIO peub, YyMEHHE OTOMpaTh HauOoJee IMOIXOMSIINE I3bIKOBBIC (B YACTHOCTH, CHM-
BOJINYECKHE, rpahuyecKrie) CpeIcTBa.

Maremarndeckoe 0Opa3oBaHHE BHOCHT CBOW BKJIaJ B (opMHpOBaHHE OOIICH KyIbTYpBI
yenoBeka. HeoOXoMMbIM KOMIIOHEHTOM OOIIel KyJIbTYPbl B COBPEMEHHOM TOJIKOBAaHUH SIBIISIETCS
ofliee 3HAKOMCTBO C METOJAMHU IO3HAHHS JICHCTBHTEIBHOCTH, MPEICTABICHHE O IMpeaMeTe U
MCTOAC MATCMATUKH, CTro OTIWYUA OT MCTOAOB CCTCCTBCHHBLIX W TYMAHUTAPHBIX HAYK, 00
OCOOCHHOCTSIX MPUMEHEHUSI MATEMATHKH JJIsl PEIICHNS] HAYYHBIX ¥ IPUKIIAJIHBIX 33/1a4.

HSyquHe MaTEMaTUKHU CHOCO6CTByeT OCTCTUYCCKOMY BOCHHTAHUIO 4YCJIOBCKA, NMOHUMAHHUIO
KPacoThl M H3SIIECTBA MAaTEMAaTHYECKUX PACCY)KIACHHH, BOCHPHUITHIO T'€OMETPUYECKHX (opM,
YCBOCHHUIO HJICH CHMMETPHH.

Hcropust pa3BUTHSI MATEMAaTHYECKOTO 3HAHMS J]ACT BOBMOXKHOCTH IOIOJIHUTH 3aI1ac UCTOPUKO-
HAYYHBIX 3HAHUH MIKOJIBHUKOB, c(hOPMUPOBATH Y HUX MPEICTABICHUS O MaTeMaTHKe KaK 4acTH
O0ILIEeUeNIOBEYECKO  KYNbTyphl. 3HAKOMCTBO C  OCHOBHBIMH  HCTOPHYECKHMH  BEXaMH
BO3HHUKHOBCHUSA U Pa3BUTUSA MaTeMaTHIeCKOMN HayKHu, C I/ICTOpI/ICﬁ BCINKUX OTKprTHfI, HUMCHaAMH
JFOJeH, TBOPHUBIINX HAyKy, JHOJDKHO BOWTH B HMHTEIUICKTYalIbHBIA Oaraxk KaKaoro KyJIbTYpPHOTO
YEeJIOBEKA.

I11. Onucanue mecta yueOHoro npeamera «MaremaTuka» B y4eOHOM IIaHe

Ha wm3ydenme mareMaTHKuM B OCHOBHOHM MIKOJE OTBOJUT 5 y4eOHBIX YacoB B HEJECIIO B
TEUYEeHHUE KaKI0ro rojaa odydenus, scero 850 ypokos.

B cootBerctBUM c TpeboBaHusMH DenepanbHOrO TOCYIAapCTBEHHOIO 00pa30BaTEILHOIO
CTaHJapTa OCHOBHOro o0iero oOpa3oBaHus npeamer «MartemaTtuka» usydaercs ¢ 5-ro mo 9-i
KJIacC B BHJE CIEIYIOIMIMX Yy4yeOHBIX KypcoB: 5—6 kiacc — «MaremaTnka» (MHTETPUPOBAaHHBIN
npeamer), 7-9 kiaccax npenmer «Marematuka» (Anredpa u I'eomerpus).

PacnpeneneHI/Ie y‘IC6HOl"0 BPEMCHHU MCXKAY 3TUMU IMPEAMETAMU IPCACTABIICHO B Ta6J'II/H_Ie.

Kaaccesl IIpenmeTsl MaTEMATHYECKOTO KosauyecTBo 4acoB Ha cTyneHu
HHMKJIAa OCHOBHOI'0 00pa3oBaHus
5-6 MaremaTrka 340
7-9 Matemaruka (Anreopa) 306
Maremaruka (I"'eomeTpusi) 204
Bcero 850

[Ipenmer «MaremaTuka» B 5—6 Kjaccax BKIJIIOYaeT apu(METHUYECKUN MaTepuall, 3JIEMEHTHI
anreOpbl ¥ TEOMETPHH, a TAK)KE SJIEMEHTHI BEPOSTHOCTHO-CTATUCTUIECKOM JTMHHH.

[Ipenmer «AnreOpa» BKIIIOYaeT HEKOTOPBIE BOMPOCH! apu(METHUKH, PA3BHBAIOIIUE YHCIOBYIO
JUHUI0 5—6 KJIaccoB, COOCTBEHHO anreOpandecKuii MaTepua, dIeMeHTapHbIe (PYHKIIUU, a TaKXKe
3JIEMEHTHI BEPOATHOCTHO-CTATUCTHUYECKOM JTMHUU.

B pamkax yuebHoro npeamera «I'eoMeTpus» TpaJullHOHHO U3Y4arOTCsl €BKJIMI0OBA T€OMETPHS,
3JIEMEHTHI BEKTOPHOM anredpsl, reoMeTpudeckre mpeoOpa3oBaHusl.

N3ydeHue BepoATHOCTHO-CTATUCTUUECKOTO MaTepraia OTHECEHO K 5—6, k 7—9 kiaccam
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IV. .JII/I‘lHOCTHLIe, METANPEAMETHDBIC M IPEAMETHBIC PE3YJ/IbLTATBI OCBOCHUSA yqeﬁnoro

npeamera «MareMmaTuka

5-9 kiaccnl
JINYHOCTHBIMH pe3y/bTaTaMH H3y4YeHHs mpenMera «MaremaTuka» (B BHIE CIEAYIOLINX
y4eOHBIX KYypcoB: 5—6 kmacc — «Maremaruka», 7-9 kmacc — «Maremaruka» («Anredpa» u

«["eomeTpusi») SBIAIOTCS CIEAYIOIINE KauecTBa:

— HE3aBUCUMOCTb U KPUTUYHOCTH MBIIUICHHUS;

— BOJIL M HACTOMYMBOCTD B JJOCTH)KEHUU LIEJIH.

CpencTBoM AOCTUKEHUSI 3TUX PE3YJILTATOB SIBJIAETCS:

— cucTeMa 3aJJaHui y4eOHUKOB;

— NpEeACTaBJIEHHas B y4eOHMKaX B SIBHOM BMJI€ OpraHM3allMsl Marepuaja MO MPUHLMILY
MUHHMMAaKCa;

— HCIOJb30BAHME COBOKYIIHOCTM TEXHOJIOTMM, OpPHUEHTHPOBAHHBIX Ha PAa3BUTHE
CaMOCTOATEIIBHOCTA Y KPUTUYHOCTU MBILUICHUS: TEXHOJIOTMS CHUCTEMHO-ACATEIbHOCTHOIO
[10/1X0/1a B 00y4EHUH, TEXHOJIOT U OLIEHUBAHUS.

Memanpeomemuvimu pe3yabTaTaMu U3ydeHus Kypca «MaremaThkay sBisieTcss GopMHUpPOBAHUE
YHHUBEpCcaJIbHbIX yueOHbIX aeiictBuil (Y'Y I).

Pezynamuenvie YY/I.

5-6-it knaccot

— CaMOCTOSITETILHO 0OHapycusams U (POPMyIUPOBATh yUEOHYIO MPOOJIEeMY, ONPEACNITh LEb
y4eOHOU JAesITeNbHOCTH, BEIOUPATh TEMY MPOEKTa;

— 6bl0GU2cAMb BEPCUU PEIICHUS TMPOOJeMbl, O0CO3HaBaTh (M HMHTEPHPETHPOBATH B CIydae
HE0OXOIMMOCTH) KOHEUYHBIN pe3ynabTaT, BRIOUPATh CPEACTBA HOCTHKEHHUS LIETH U3 MPEATI0KEHHBIX,
a TaK)Ke MCKATh MX CAMOCTOSTEIHHO;

— cocmagnamy (UHIUBUIYaJbHO WM B TPYIIE) IUIAH PEIICHUS MPOOIeMbl (BBITOIHEHUS
MPOEKTA);

— paboTas Mo IUTaHy, ceéepsmb CBOW JCUCTBUA C IIENbIO U, MPU HEOOXOAUMOCTH, UCIPABIATH
OMHMOKH CaMOCTOSITENILHO (B TOM YHUCIIE H KOPPEKTHPOBATH IJIAH),

— B JHAJNOTe C YYHUTEIEM COBEPUIeHCBO8AMb CAMOCTOSTEIFHO BBIpAOOTaHHBIE KPUTEPUU
OLICHKH.

7-9-it knaccot

—  CaMOCTOSITENIBHO  OOHapyxcusams W opmynrupoéams TpoOJIeMy B KIACCHOH H
WH/IMBUYAJIbHOM yueOHO e TeNbHOCTH;

— 6bl0BU2AMb BEPCUU pEIICHHs] MPOOJIEeMbl, OCO3HABaThb KOHEYHBIH pe3ynbTar, BBIOMpPATH
CpeACTBa JIOCTHKEHUS LIEJI U3 MPEATIOKEHHBIX WM UX UCKaTh CAaMOCTOSTENILHO;

— cocmasnsimes (MHAMBUAYAJIbHO WM B TPYINE) IJIaH pEIIeHHS NpoOsieMbl (BBIMTOTHEHUS
IIPOEKTA);

— no0bupams K KoM npodieme (3a1a4ue) aeKBaTHYIO € TEOPETHIECKYIO MOJIEIIb;

— paboTasi 1Mo MNpeUIoKEeHHOMY WJIM CaMOCTOSITENIbHO COCTAaBICHHOMY IUIAHY, UCHOIb308aMb
Hapsy ¢ OCHOBHBIMU U JIOTIOJIHUTEINIbHBIE CPEJCTBA (CIIPABOYHAs JIUTEPATYPA, CIIOKHBIE TPHOOPHI,
KOMIIBIOTED);

— NIAHUPOBAMb CBOIO MHANBUYAIIBHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO;



— pabomamb TO CaMOCTOSTEIFHO COCTaBJIEHHOMY IUIaHYy, CBEpSAsSCh C HUM U C LENbIO
NEsTeNbHOCTH, MCIpaBIsisl OUIMOKH, MCIIOJIB3Ysl CaMOCTOSITEIbHO IOJOOpaHHbIE CpeicTBa (B TOM
gucine u HTepHer);

— CBOOOIHO 10.16306ambcsl BBIPAOOTAaHHBIMU KPUTEPUSAMH OLIEHKH U CAMOOLIEHKH, UCXOAS U3
LIEJIM U UMEIOUINXCS KPUTEPUEB, Pa3Inyas pe3yibTaT U CIIOCOObI 1EHCTBUM;

— B XO/JI€ MIPEJICTaBIICHUS [IPOEKTA 0a8amb OYeHK) €ro pe3ysibTaTaM;

— CaMOCTOATENbHO 0CO3HA8AMb IPUUUHBI CBOETO YCIIEXa UM HEyCIlleXa U HAXOJUTh CIIOCOOBI
BBIX0JIa U3 CUTYaIlUH HEyCIIeXa;

— yMemb OyeHums CTEIEHb YCIEUIHOCTU CBOCH WHAMBHUAYalbHOW 00pa3oBaTebHON
NesTeNbHOCTH;

— 0asambs OyeHKy CBOMM JIMYHOCTHBIM Ka4eCTBAaM U YepPTaM XapakTepa («KaKoB s1»), OPEAEIITh
HaIpaBJICHUs CBOETO PAa3BUTHUSA («KAKUM s XOUY CTaThy», «4TO MHE JJIs 3TOTO HAJ0 CHENAThy).

Cpeocmeom  opmuposanuss  perynatuBHbIX YY]l  choyxar TEXHOJIOTHUS  CHCTEMHO-
JEeSATeIbHOCTHOTO TOJIXO0Ja Ha dTale M3y4yeHUs HOBOTO MaTepuaia M TEXHOJOTHS OICHUBAHHS
00pa30BaTEeNbHBIX JOCTHKEHUHN (Y4eOHBIX yCIIEXOB).

Ho3naeamenvuvie YY/I:

5-9-i1 knaccwt

— AHATUBUPOBAMb, CPABHUBAMD, KIlACCUDUYUPOsamb u 0600uams HAKThI U SABIICHNUS,

— ocywecmenams CpaBHEHHE, CEpUALMI0 M KJIACCH(UKAIUIO, CAMOCTOSATEIBHO BBIOMpas
OCHOBAHUSI U KPUTEPHUH AJI YKa3aHHBIX JIOTHUECKUX OIMEpalii; CTPOUTh KIACCH(PHUKAILUIO MYTEM
JUXOTOMUYECKOTO JIeJIeHUsI (Ha OCHOBE OTPULIAHNSA);

— cmpoums JOTUYECKH 00OCHOBAHHOE pacCyKJIeHHE, BKIIIOYAIOIIEE YCTAHOBJICHHE MPUYUHHO-
CIICICTBECHHEIX CBS3CHi;

— co30agamp MaTeMaTHYECKUe MOJICNH;

— COCTaBJIISATh TE€3MCHI, PA3IMUHBIE BU/bI IUIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeoGpa3oBbIBaTh
nH(OpPMAIIHIO U3 OAHOTO BUJA B IpYroi (TabauIly B TEKCT, IMarpaMMy U Tp.);

— @blYUMbI6AMb BCE YPOBHU TEKCTOBOM MH(OpMaLIUU.

— yMemb onpedeisimb BO3MOXKHBIE UCTOYHUKU HEOOXOTUMBIX CBEACHMI, MPOU3BOIUTH MOUCK
nH(pOpMalUY, aHATM3UPOBATDh U OLIEHUBATH €€ I0CTOBEPHOCTb.

— TIOHHMMasi TO3UIMIO APYroro 4eJOBeKa, pasiuyams B €r0 peud: MHEHHUE (TOYKYy 3peHus),
JI0Ka3aTeNIbCTBO (ApryMeHTHl), (aKThl; TUIOTE3bl, aKCUOMBI, TEOpUH. [ 3TOr0 caMOCTOSTEIBHO
UCIONIb30BaTh pa3lWYHble BHUABI YTeHHsS (U3ydaroliee, MPOCMOTPOBOE, O3HAKOMHTEIHHOE,
MTOMCKOBOE), MPUEMBI CITYIIAHHUS.

— caMOMy c030asamb WCTOYHUKA WHGOPMAIMU PA3HOTO THUIA M ISl Pa3HBIX ayIUTOPHIA,
coOmro1aTh HHPOPMAITMOHHYIO TUTUEHY U TIPaBMiIa MUHPOPMAIIMOHHON 0€30MacHOCTH;

— yMemb UCNOIb306amMb KOMIIBIOTEPHBIE U KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT
JUIs JOCTH)KEHHS CBOMX LieJieil. YMeTh BbIOMpaTh ajeKBaTHBIE 3ajjau€ HMHCTPYMEHTAJIbHbIE
MpOrpaMMHO-aNMNapaTHbIE CPEJICTBA U CEPBUCHI.

Cpedocmeom popmuposanus no3HaBaTeNbHBIX Y Y [l ciiy)kaT ydeOHBIM MaTepHall U MPEXKIe BCETO

MPOYKTUBHBIC 3aJaHus Y4eOHUKA.

— HUcnonp3oBanre MaTeMaTUYECKUX 3HAHUWH IS PEIISHUs Pa3IMYHbIX MAaTEeMAaTHYEeCKUX 3a/ad U
OLICHKHU TMOJIYYEHHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHHH T10 UCIIOJIB30BAaHUIO JOKA3aTEIbHON MAaTEMaTUYECKOM peUn.

— CoOBOKYMHOCTh yMEHHUU MO pabore ¢ HHPOpMAIMEH, B TOM 4YHCIE€ W C pPa3INYHBIMH
MaTeMaTUYEeCKUMHU TEKCTAMH.

— VYMeHuss HMCHONB30BaTh MATEMATHUUECKHE CPEACTBA ISl M3YUYEHUS] W OINHUCAHMS PealbHBIX
MPOLECCOB U SIBJICHUM.

— He3aBuCUMOCTH M KpUTUYHOCTD MBIIIICHHUS.

— Boisg 1 HacTOMYNBOCTD B JOCTHXKEHUU 1IEIH.

Kommynuxkamuenwvie YY/I:




5-9-1it knaccot

— CaMOCTOSITEIBHO Op2aHu308bl6ams yueOHOE B3aUMOJICHCTBUE B Tpymrme (OmpeaensTh oomue
1[eJI1, IOTOBAPUBATHCS APYT C IPYTOM U T.J1.);

— OTCTaWBasi CBOKO TOUKY 3PCHUS, NPUBOOUMb apeyMeHmbl, TOATBEepKIas ux hakramu;

— B IUCKYCCHUU yMemb 6bl08UHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM HNpU3HABAMDb
OLIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMAS TIO3HIIHIO APYTOTO0, pA3iIuyams B €ro peun: MHCHUE (TOUKY 3pEHUSs ), TOKA3aTeIbCTBO
(aprymeHTsI), GakThl; THIIOTE3bI, aKCHOMBI, TEOPUH;

— yMemb B3TIISHYTh Ha CHUTYAaIlMI0 C MHOW MO3ULUU U 00208apuéamsvCcsi C IIOJbMUA HHBIX
O3UIINH.

Cpeocmeom  ¢popmupoeanuss KOMMYHUKATUBHBIX Y'Y/ ciyxkaT TEXHOJNOTHS MPOOIEMHOTO
oOyueHus1, opraHu3aius paboTel B MaJIbIX IPYIIAX, TAaKXKe UCIOJIb30BaHUE HA YPOKaX TEXHOJOTUU
JUYHOCTHO- OPUEHTHPOBAHHOTO U CHCTEMHO- JICATEIIbHOCTHOTO O0yUeHUSI.

IIpexMeTHbIMU pe3yJbTaTaMU H3ydeHUs Tmpeamera «MaTeMaTHKa» SIBISIOTCS CICAYIOIINE
YMEHHU.
5-it ki1ace

Hcnonv3o6ames TpH PEIICHMM MAaTEMAaTHYECKHX 3a7ad, MX OOOCHOBAaHMHM W TIPOBEPKE
HaWJICHHOI'O PEIICHUS 3HAHUE:

- Ha3BaHWM U MOCJIE0BATENILHOCTH YUCEN B HAaTYpalbHOM pany B npenenax 1 000 000
(c KaKOTo YUCIIa HAYMHACTCS ATOT PSIJI, KaK 00pa3yeTcsi KaK10€ CISAYIOIIEe YUCIIO B 3TOM PSITY);

- Kak o0pasyercst Kaxjaas ciaeayromias cuéTHas eIMHULA;

- HAa3BaHMSI U TTOCIICAOBATEIHFHOCT PA3PSIOB B 3aITUCH YUCIIA;

- Ha3BaHMSI U TTOCIEA0BATEIHHOCTh MEPBBIX TPEX KIIACCOB;

- CKOJIBKO Pa3psiIoB COJICPIKUTCS B KAXKIOM KJacce,

- COOTHOIIIEHUE MEXIY pa3psiiaMu;

- CKOJIBKO €IIMHHMII KaXKJIOTO KJIACCa COJCPIKUTCS B 3aITUCH YNCIIA,

- KaK yCTpOE€Ha MO3UIIMOHHAs IeCATUYHASI CUCTEMa CUMCIICHHUS,

- eJIMHUIIBI W3MEPEHUs] BEIWYHMH (JUTMHA, Macca, BpeMs, IUIOMAdb), COOTHOIICHHUS
MEXy HIUMH;

- JECSITHYHBIX APOOSX M MPaBUIIaX JCUCTBHIA C HUMH,

- cpasHusamsv NECATUYHbBIE IPOOU;

- 8bINOIHAMb OTIEPAITUH HAJ| TECATUIHBIMU APOOSIMH;

- npeobpazoeviéams NECITUIHYIO IpO00b B OOBIKHOBEHHYIO U HA000pOT;

- OKpyesimy TeJbIe YHCTIa U IECATUIHBIE IPOOH;

- Haxooums MPUOMIKEHHBIC 3HAYCHHSI BETMYNH C HEOCTATKOM U U30BITKOM;

- 8bINOIHAMb TIPUOTKEHHBIC BEIYMCIICHHS W OTICHKY YHCIIOBOTO BBIPKEHUS;

- (YHKIIMOHATLHOM CBSI3U MEXY TPYIIaMH BETUYHH (11eHa, KOJIUYECTBO, CTOMMOCTb;
CKOPOCTb, BpeMsl, pACCTOSIHHUE; TPOU3BOIUTEIILHOCTD TPY/a, BpeMs paboTshl, paboTa).

Bovinonnames ycrueie Beruucienus (B mpemenax 1 000 000) B ciaydasx, CBOJUMBIX K
BbIUMCIICHUSIM B mipeaenax 100, ¥ mUCbMEHHBbIE BBIUYMCIEHUS B OCTAJIbHBIX CIy4asiX; BBITOJIHITH
MIPOBEPKY MPABHIIBHOCTH BBIYMCIICHHI;

- evinonHAmMs yMHOKeHue u aenenue ¢ 1000;

- 8bIUUCAAMb 3HAYEHUS] YHUCIOBBIX BBIPAXEHUW, cojepxkamux 3—4 JedcTBUS CO
ckoOKaMHu u 0€3 HUX;

- peuiams IPOCTHIE U COCTABHBIE TEKCTOBBIC 3a7]a4H;

- 8LINUCHIBAMb MHOKECTBO BCEBO3MOXHBIX PpE3YyJIbTaTOB (MUCXOJ0B) MPOCTEHUIIUX
CIIy4YaiHBIX SKCIIEPUMEHTOB;

- HAaxooums BEPOSATHOCTH MPOCTEHIINUX CITy4YalHBIX COOBITU;

- pewams yOOOHBIM I ce0s crmocoOboM (B TOM 4YHCIIE W C TMOMOINBIO TaOIWIl U



rpadoB) KOMOMHATOPHBIC 3a/la4d: HA TMEPECTAHOBKY M3 TPEX 3JIEMEHTOB, MPABUIIO MPOU3BEICHHUS,
YCTAHOBJICHUE YHMCJIa TIap HA MHOXECTBE U3 3—5 3JIEMEHTOB;

- peutams YIOOHBIM JUisi ce0si cmocoOoM (B TOM YHCIIE€ W C MOMOINBIO TaOJUIl U
rpadoB) JOrHYECKUE 3a1a4H, COACpIKaIue He 0ojiee TPEX BHICKA3bIBAHUI;

- yumams WHPOPMAIIMIO, 3aMHUCAHHYIO C TOMOIIBIO JIMHEHHBIX, CTOJIOYATBIX U
KPYTOBBIX JHarpamu;

- cmpoums TPOCTEHINNE THHEHHBIC, CTOJIOUAThIC M KPYTrOBbBIC THarpaMMbl;

- HaxoOumv PEUICHUS <(OKM3HEHHBIX» (KOMIIETCHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIIOJIb3YIOTCSI MATEMATHYECKUE CPEJICTBA;

- co30asams TPOAYKT (pe3ybTaT MPOCKTHOW NESTEIbHOCTH), [UIsl U3yYCHUS U OMHCAHHSI
KOTOPOTO UCIIOJIb3YIOTCSI MATEMaTUYECKUE CPEJICTBA.

6-i1 kiIace

Hcnonv3o6ames TpU PEIICHUH MAaTEMAaTHMUYECKUX 3a/lady, UX OOOCHOBAaHMU M MPOBEPKE
HaWJIEHHOT'O PEIICHHs] 3HAHUE O:

- packiaoviéams HaTypaIbHOE YHUCIIO HAa MPOCTHIE MHOKUTEIH;

- HaxoOums HaWOOJBIIMKA OOIIMH JEIUTeNIb M HaWMEHbIIee oO0IIee KpaTHOE
HECKOJIbKUX YHCEIT;

- OTHOLIEHUSIX U MPONOPLHUIX; OCHOBHOM CBOMCTBE MPOIOPLIUH;

- IpsIMON U 0OpaTHOM MPONOPLMOHANBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

- MPOLICHTAX;

- LETBIX U APOOHBIX OTPULIATEIBHBIX YUCIIAX; PAMOHAIBHBIX YHCIIAX;

- MpaBUJIE CPABHEHUS PAllMOHAIIBHBIX YHUCEIT;

- MpaBWiax BBINOJHEHUS OIEpaluil HaJ pauMOHAJIbHBIMH YHCIIAMH; CBOWCTBax
oreparuu.

- Oenumy YUCIO B TAHHOM OTHOIIICHUH,

- Haxooums HEU3BECTHBIN WIIEH MPOTOPIUH;

- HaxoOums JAHHOE KOJMYECTBO MPOIIEHTOB OT YHCJIA M YUCIO TO HM3BECTHOMY
KOJINYECTBY MPOLIEHTOB OT HETO;

- HAxo0ums, CKOJIbKO MPOIIEHTOB OJIHO YHCIIO COCTABIISIET OT JIPYroro;

- yeenuyueams 1 yMEHbIIATh YUCJIO Ha JAHHOE KOJIMYECTBO MPOLIEHTOB;

- peuwiams TEKCTOBBIE 3a7]a4M HA OTHOIIEHUS, IPONOPILIMU U MPOLIEHTHI;

- cpaenugams JIBa pallMOHAIbHBIX YHCIIA;

- 8bINOIHAMG ONEPAMU HAJ PALMOHAIBHBIMU YHCJIaMHU, HCIIOJIb30BaTh CBOMCTBA
onepanuii sl ypoIIEeHHs BEIUUCICHUH;

- pewamb KOMOMHATOPHBIE 3a7a4i C TIOMOIIBIO TIPABUJIA YMHOKECHUS;

- HAaxooums BEPOSATHOCTU MPOCTEHIINUX CITyYalHBIX COOBITU;

- peuwiams IPOCTEUIINE 33]1a41 Ha OCEBYIO U IEHTPATbHYIO CHMMETPHIO;

- pewiams TPOCTEUIINE 3aJayd Ha Pa3pe3aHUe MU COCTABIEHUE TE€OMETPUUYECKUX
uryp;

- Haxooums PEUICHUS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX
HCTIOJIb3YIOTCS MAaTEMATHYECKHUE CPENICTBA;

- co30asamv TPOAYKT (pE3yNbTaT MPOEKTHOW MEATENbHOCTH), IS HW3YYCHUS U
OMUCaHMS KOTOPOrO UCIOJIB3YIOTCA MAaTEMAaTUUYECKHUE CPEJICTBA.

7-1 kjaacc.
Auredpa

Ucnonvszoeames TIpu pENICHUH MAaTEMAaTUYECKUX 33Ja4, MX OOOCHOBAaHWU H TIPOBEPKE
HaICHHOTO PENIECHUs] 3HAHUE O:

- HaTypaJbHbIX, LIENbIX, PAIIMOHAJIbHBIX, UPPAILIMOHATIBHBIX, IEHCTBUTENBHBIX YMCIaX;

- CTEIEHU C HATYpAJIbHBIMU MTOKA3aTEIIMU U UX CBOMCTBAX;

- OJIHOYJICHAX U MpaBWIaxX JCUCTBUN C HUMU;



- MHOTOWICHaX U MpaBUjlax JEHCTBUI C HUMU;

- dhopmynax COKpamEHHOTO YMHOKEHUS,

- TOXKIECTBaX; METOIaX JOKa3aTelIbCTBA TOXKIECTB;

- JIMHEMHBIX YPAaBHEHUSAX C OJHON HEM3BECTHOM M METOAAX UX PEIICHHUS;

- CUCTeMax JBYX JIMHEHWHBIX YpPaBHEHUM C JABYMs HEU3BECTHBIMM M METOJAX HUX
pelieHus.

- Buvinonaname neiicTBU ¢ OJHOWICHAMH 1 MHOTOWICHAMU,

- V3HA8ams B BEIPAKCHUSIX (DOPMYJIIBI COKPAIIEHHOTO YMHOXKECHHS ¥ IPUMEHSITh MX;

- PAcKaIadbléams MHOTOWICHBI HA MHOXKHUTEIIH;

- 8bINOJIHAMb TOXKIECTBEHHBIC TTPEOOPa30BaHUS LIEIIbIX aITreOpandecKux BhIPaKECHU;

- 00Ka3b18ams POCTEHIIINE TOKICCTBA;

- HAxo0ums 9MCIIO COYETAHUN U YHCIIO Pa3MEIICHUH;

- pewiams TUHENHBIE YPABHEHHUSI C OJTHOM HEU3BECTHOM;

- pewiams CUCTEMbl JABYX JIMHEHMHBIX YpaBHEHUUM C JBYMS HEU3BECTHBIMH METOJIOM
MOJICTAHOBKY ¥ METOJIOM JIT€OpanvecKoro CIOXKCHHUS;

- peuiams TEKCTOBBIE 331a41 C TOMOILBIO JIMHEHHBIX YPABHEHUI U CUCTEM;

- HaxoO0ums PEIICHUS] <« KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lady, B KOTOPBIX
HCIIOJB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA;

- co30asamsv TIPONYKT (pe3yJabTaT MPOEKTHOM NESITEIbHOCTH), Ui HM3YyYEHUS U
OMMCaHUs KOTOPOI'O UCIIOJIb3YKOTCS MATEMAaTUYECKUE CPEJICTBA.

7-¥ kJacc.
I'eomerpus

Hcnonvzoéams TpU pelICHMM MAaTeMaTHYECKMX 3a1ad, UX OOOCHOBAaHMHM M IIPOBEPKE
HAlJCHHOIO PEIIEHUS 3HAHME O:

- OCHOBHBIX I'€OMETPHYECKUX MNOHATHAX: TOYKA, MPsAMasi, IJIOCKOCTb, JIyd, OTPE3OK,
JIOMaHasl, MHOTOYT OJIbHUK;

- OTpesieNIeHUH yIila, ONCCEKTPUCHI yTIila, CMEXHBIX U BEPTUKAIbHBIX YIJIOB;

- CBOMCTBAX CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;

- ONpeAeNIeHN DPABEHCTBA TIEOMETpPUYECKMX (uUryp; mpH3HAKaX pPaBEHCTBA
TPEYrOJIbHUKOB;

- reOMETPUUYECKUX MECTax TOYEK; OMCCEKTPHCE yria U CEpPEeIUHHOM NEePIEHANKYISpE
K OTpPE3Ky KaKk F€OMETPUYECKUX MECTax TOYEK;

- ONpEIEICHUN MApaUICIbHBIX MPSAMBIX; MPU3HAKAX W CBOMCTBAxX IapajuIeIbHBIX
IPSIMBIX;

- AKCHOME ITapaJUIEIbHOCTH U €€ KPAaTKOM UCTOPHUH;

- ¢dbopMysie CyMMBI YTJI0B TPEYrojabHHKA,

- ONpEJIETICHUN U CBOMCTBAX CPEIHEN JIMHUMU TPEYTOJbHUKA;

- teopeme Dateca.

- Ilpumensims CBOWCTBA CMEXHBIX U BEPTUKAJIBHBIX YTJIOB IIPH PELICHUU 33/1a4;

- HaxoOums B KOHKPETHBIX CHTYallUSX paBHbIE TPEYrOJIbHUKHA M JOKa3bIBaTh MX
PaBEHCTBO;

- ycmanaeaueams MapajuIeIbHOCTh NPSMBIX U IIPUMEHSATh CBOMCTBA IapaJlIEIbHBIX
MPSIMBIX;

- npuMeHsims TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,

- UCNoIb306amb TEOPEMY O CPEIHEW JIMHUU TPEyroyibHMKa M TeopeMmy Paieca npu
peLIeHuN 3a/1a4;

- Haxooums PEUICHUS] <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIIOJIB3YIOTCA MaTEMAaTU4ECKUE CPELICTBA;

- co30aéamv TPOAYKT (pe3yabTaT INPOEKTHOW NEATEIbHOCTH), Ui H3y4eHHUs U
OIMCAaHUS KOTOPOI'O UCIIOJIb3YKOTCS MAaTEMAaTUYECKUE CPEICTBA.

8-i1 kiacc.



Auredpa

Hcnonvzoeames TIpu pENICHUH MAaTEMAaTUYECKUX 33Ja4, MX OOOCHOBAaHWU H TIPOBEPKE
HalIEHHOTO PEIICHUsI 3HAHUE O:

- anredbpanveckoi Jpodu; OCHOBHOM CBOWMCTBE ApOOH;

- MpaBUJIax JCHCTBHI C alNTeOpandecKuMu IPOOSIMH;

- CTCIICHAX C LCJIbIMU ITOKAa3aTCIAMU U UX CBOfICTBaX;

- CTaHJAPTHOM BHJIC YMCIIA;

— 2 — o
- dyuxmsax Y =K&+b oy =x® y= > AX CBOJCTBaX rpadukax;

- MOHATUY KBAJIPATHOTO KOPHA U apU(PMETUIECKOTO KBAAPATHOTO KOPHS;

- CBOMCTBaX apu(hMETHUECKUX KBAPATHBIX KOPHEH;

- ¢bynkuun Y = VX | e& cBoiicTBax u rpaduke;

- dbopmyIie 11 KOpHEH KBaIpaTHOTO YpaBHEHHUS,

- Teopeme Buera i npuBeIEHHOTO U 00IIETO KBaJPaTHOTO YPABHEHUS;

- OCHOBHBIX METO/JaX pEIIEHHUs LEeNbIX palMOHAIBHBIX YpaBHEHHI: MeToJe
pa3IoKEHUsT HA MHOYKUTEIH U METOJIC 3aMEHBI HEU3BECTHOM;

- METOE PeUIeHNs APOOHBIX PAIIHOHAFHBIX YPAaBHEHHIA;

- OCHOBHBIX METO/IaX PEIICHUS CUCTEM PAllMOHATIBHBIX YPAaBHCHUH.

- Coxpawamse anredpandeckue Ipoou;

- 8bINOIHAMb APUPMETHUECKHIE JICHCTBUS C alreOpanuecKuMu IpoOsMu;

- UCNOIb306aMb CBOMCTBA CTETICHEH C IIEITBIMU TTOKA3aTENISIMU TIPU PEIICHUH 3a]1a4;

- 3anuceléams YMCIa B CTAHIAPTHOM BHJIC,

- 6bINOJIHANb TOXICCTBCHHBIC Hp€O6pa3OBaHI/I$I panrOHaJIbHBIX BI)Ipa)KeHI/If/'I;
k

X N HCIIOJIB30BaTh HX

- cmpoums Tpapuku ¢ymkumii Y = KX+b y=x* y=

CBOMCTBA IPH PELLICHUHU 3aj1ay;
- gbluucaAms apu(PMETHUECKUE KBAIPATHBIE KOPHU;
- npumensams CBOMCTBA apu(PMETHUECKUX KBAJPAaTHBIX KOPHEH NMPH pellieHNH 3a/a4;

- cmpoums TpaQuK QYHKIUU Y =+X u ncrnonp30Bath ero cBoiicTBa MIpU pEUICHUH
3ajiau;

- peuiams KBaJJpaTHbIE YPaBHEHUS,

- npumensims TeopeMy Buera npu perieHuu 3aaad;

- peuiams 1eIible palioOHaJIbHbIE YPABHEHUS METOJIOM pa3JIOKEHUS HAa MHOXHUTEIU U
METOJIOM 3aMEHBI HEM3BECTHO;

- peuiams NPoOHBIE YpaBHEHNUS;

- peuiams CUCTEMBI pallMOHANILHBIX YpaBHEHU;

- peuiams TEKCTOBBIE 33JJa4H C MOMOIIBIO KBaAPATHBIX M PallMOHAIIBHBIX YPAaBHEHUHN U
UX CUCTEM;

- Haxooums PEUIeHUs] <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
UCIOJIb3YIOTCSI MAaTEMaTUUECKNE CPECTBA;

- co30asamv TPOAYKT (pe3ylbTaT MPOEKTHOM JEATENbHOCTH), Uil U3yYeHUs H
OTHCaHUs KOTOPOTO UCIIONIb3YIOTCA MaTeMaTHUYECKHE CPEICTBA.

8-ii KJ1ace.
I'eomerpus

Hcnonvzoéamy Tpu pelieHMH MaTeMaTHYeCKHX 3a/ady, UX OOOCHOBaHMM M IIPOBEPKE
HaWJICHHOT'O PEIICHNs] 3HAHUE O:

- OIpeJIeJIeHUH MapajiieiorpaMmma, pomba, mpsIMOYTOJIbHUKA, KBaJpaTa; UX CBOMCTBAX
U IIPU3HAKAaX;

- OMMPCACIICHUN TparcCuunu, 3JICMCHTAX Tpalcuuu, TCOpEMEC O CpGI[HGfI JIMHUHN
Tparneuuy,

- OINPEJIETICHUU OKPYKHOCTH, KPyra ¥ UX 3JIEMEHTOB;
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- TeopeMe 00 H3MEPEHUHU YTIIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

- ONPEACIICHUN U CBOMCTBAX KacaTeJIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE JIBYX
KacaTeJIbHbIX, TPOBEAEHHBIX U3 OJJHON TOYKU;

- ONpEeACICHUY BIMCAHHOW U ONUCAHHON OKPYKHOCTEH, UX CBOMCTBAX;

- ONpENCNICHUU  TPUTOHOMETpPUYECKHEe  (YHKIMU  OCTPOrOo  yria, OCHOBHBIX
COOTHOIIICHUN MEXK]1y HUMH;

- npuéMax peleHus NpsMOYyroJIbHBIX TPEYTOJIbHUKOB;

- TPUTOHOMETPUYECKUX (yHKIUIX yriaoB ot 0 mo 180°;

- TEOpeMe KOCUHYCOB U TEOPEME CUHYCOB;

- npuémax peiieHus: IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- dbopMynax s MIOMIAIU TPEYrodbHUKA, TapauIeIorpaMMa, TPaIeuu;

- teopeme [Iudaropa.

- Ilpumensams TPU3HAKK W CBOWCTBA MapajuieiorpaMma, pomMoOa, MpsSMOYTOJbHHKA,
KBaJipaTa Ipy pelICHUM 3a/1a4;

- pewamsb MPOCTEHIINE 3a]]a4H Ha TPAICLHUIO;

- Haxooums TPAAYCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO; YCTaHABIUBATh UX

PaBEHCTBO;

- npuMeHsmb CBOMCTBA KAaCaTEIbHBIX K OKPY>KHOCTHU IIPU PELICHUHU 3a/1a4;

- peuwiams 3aJja4i Ha BIMCAHHYIO U OMMMCAHHYI0 OKPY>KHOCTb;

- 8bINOJIHAMbL OCHOBHBIE T'€OMETPUYECKHE IIOCTPOEHUS C IIOMOIIBI) LHUPKYIS HU
JIMHEHKU,

- HaxoOums 3HAYEHUs TPUTOHOMETPUUYECKUX (DYHKIMI OCTPOro yria yepe3 CTOPOHBI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA;

- npumensAmb  COOTHOILIEHHS MEXAY TPUTOHOMETPUYECKMMU (DYHKIUAMH IpU
pelieHrH 3ajad; B YACTHOCTH, 10 3HAYEHHWIO OJHON M3 (YHKIMHA HAXOIUTh 3HAYCHUS BCEX
OCTaJIbHBIX;

- peuiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

- c600ums paboTy C TpUTOHOMETpUYecKMMH (yHKuusMu yrioB or 0 go 180° k
CJIy4aro OCTPBIX YIJIOB;

- npuUMeHAmMb TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH PELICHUH 33]1a4;

- pewams IPOU3BOJIbHBIE TPEYTOJIbHUKH;

- HaxoOums TUIOIAAN TPEYroJIbHUKOB, apaJljIeorpaMMOB, TPAaNeIH;

- npumensims Teopemy Iludaropa npu pemenun 3agad;

- HaxoOums MPOCTENIINE TeOMETPUYECKHE BEPOSITHOCTH;

- Haxoo0ums PEUICHUS («OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJady, B KOTOPBIX
UCIOJIb3YIOTCSI MAaTEMAaTHUECKNE CPEJCTBA;

- co30aéamv TPOAYKT (pe3yabTaT IPOEKTHOW NEATEIbHOCTH), I H3y4eHUs U
OIMCaHUsl KOTOPOT'O UCIIOJIb3YIOTC MaTEMaTHUECKHUE CPEJICTBA.

9-i1 KJacc.
Auredpa

Hcnonvzo6ams Npu pelIeHUN MaTeMaTHYECKUX 33a/1a4, UX 00OCHOBAaHMM U NPOBEPKE HaMJECHHOTO
penieHusl 3HaHHE O:

- CBOMCTBAX YHUCIIOBBIX HEPABEHCTB;

- METOJIaX PEIICHUs JTMHEHHBIX HEPABEHCTB;

- CBOMCTBaX KBaJpaTHUHOU (QYHKIINU;

- METOJIaX PEIICHUs KBaIpaTHBIX HEPABEHCTB;

- METO/I€ MHTEPBAJIOB JUIsl PEIICHUS PAllMOHAIbHBIX HEPABEHCTB;

- METOJIaX PEIICHHs CUCTEM HEPABEHCTB;

- cBolicTBax U rpaduke GYHKIUU Y = X HpU HATYpPaIbHOM N;

- ONPECIICHUHU U CBOMCTBAaX KOPHEW CTENEHH N;

- CTENEHSX C PallMOHAJIBHBIMU [TOKA3aTESIMU U UX CBOMCTBAX;



- OIpeJICICHUN U OCHOBHBIX CBOMCTBaxX apu(pmMeTudeckoil nmporpeccun; Gopmyse s
HAax0JICHHUsI CYMMBI €€ HECKOJIBKHUX NEPBBIX YWICHOB;

- OIpeJICICHUN M OCHOBHBIX CBOMCTBAaX I'€OMETPHUECKOW Mporpeccuu; Gopmye JUIs
HAax0JICHUS CYMMBI €€ HECKOJIbKHUX NIEPBBIX YICHOB;

- bopmyre st CyMMBbl OECKOHEYHOM TeOMETPUUYECKON MPOrPECCUr CO 3HAMEHATENEM,
MEHBILIUM 10 MOJIYJIIO €AUHULBI.

- Hcnonv306ams cBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl TPE0OPa30BaHMs HEPABEHCTB;

- 00Ka3b18ams MPOCTEHIINE HEPABEHCTBA;

- peuiamsb JINHENHbIE HEPABEHCTBA,

- cmpoums TpaQUK KBaApaTUYHOW (YHKIUU M HCIOJIB30BATh €r0 MPU PEUICHUH
3ajady;

- pewiamsb KBaIpaTHbIE HEPABEHCTBA,

- peuiams palliOHAJIbHbIE HEPABEHCTBA METOJ0M UHTEPBAJIOB;

- peuiams CUCTEMb] HEPABEHCTB;

- cmpoums rpaguk GyHKIuMMY =X [OpM HATYpadbHOM N ¥ HCIOJL30BaTh €ro IIpH
pCILICHUH 33]1a4;

- HaxoO0ums KOPHH CTETICHHU N,

- UCNOIb306aMb CBOMCTBA KOPHEH CTENICHU N MPH TOXICCTBECHHBIX IPe0Opa30BaHUsX;

- HaxoOumbs 3HAYEHUS CTENICHEW C pallHOHAIEHBIMHU TIOKA3aTEISIMU;

- pewams OCHOBHBIC 32J1a4H HA apU(PMETUICCKYIO U TECOMETPUUECKYIO IIPOTPECCHH;

- Haxooums CyMMy OECKOHEYHOH TeOMETPUYECKON MpPOTpecCHH CO 3HAMEHATeleM,
MEHBIIIUM 10 MOAYIIIO €IMHUIIBL;

- HAxXoO0ums PEUICHUS (OKU3HEHHBIX» (KOMIICTCHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCTIOJIB3YIOTCSl MATEMATHYECKHE CPEICTBA;

- co30aéamv TPOAYKT (pe3yabTaT TPOEKTHOW NEATETBHOCTH), Ui H3YYeHHUS U
OIMCAHMSI KOTOPOTO MCIIOJIb3YIOTCS MAaTEMAaTHIECKHUE CPEICTBA.

9-ii kaacc.
I'eomerpus

Hcnonvzo6ams Tpu pelIeHUN MaTeMaTUYECKHUX 3a7a4, UX 0OOCHOBAaHMM U MPOBEPKE HAWJEHHOTO
pelIeHrs 3HaHUE O:

- MIPU3HAKAX 11000US TPEYrOJIbHUKOB;

- TEOpeMe O MPOMOPLHUOHAIBHBIX OTPE3KAX;

- CBOWCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;

- MIPOIMOPLHUOHANIBHBIX OTPE3KAX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

- IIPONOPLIMOHANIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOIIEHUH IUIONIA Iel TOJOOHBIX MHOTOYT OJIbHUKOB;

- CBOMCTBAaX IPAaBWJIBHBIX MHOTOYT'OJBHUKOB; CBSI3U MEXIYy CTOPOHOM MpPaBUIBHOIO
MHOTOYT'OJIbHUKA U paJJiyCaMy BIIMCAHHOTO U OTMIMCAHHOTO KPYIOB;

- OTpeJIeJIEHUH JUTMHBI OKPY>KHOCTH U (popMyIie [Tt €€ BBIYMCICHHUS;

- (dbopMyIie IO IPAaBUJILHOTO MHOTOYTOJIbHUKA,

- OIpeNieNIeHUN IUIOMIAa Kpyra U ¢opmyne ans e€ BeUUCIeHHs; (opmyine s
BBIYMCIICHHS TUIOIIA/IEN YacTeil Kpyra;

- IIpaBWJIE HAXOXJECHHUS CyMMBbl U Pa3HOCTH BEKTOPOB, NPOU3BEAECHUSA BEKTOpa Ha
CKaJIsIp; CBOMCTBA ATUX OIEpaIuil;

- OIIpEEIIEHUU KOOPANHAT BEKTOPA U METOAAX UX HAXOXKACHMUS,

- MpaBWJIe BHIMOJIHEHHUH onepaluii Ha/l BEKTOpaMH B KOOpJIMHATHOU (opMme;

- OIpeNIeIECHUN  CKaJISIPHOTO IPOU3BEJCHHUS BEKTOPOB U QopMmyle Ui  ero
HaXO0XICHHUS;

- CBSI3M MEXAY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM U KOOPAMHATHBIM METO/IaX PELICHU F€OMETPUYECKHX 3aady.

- ¢dopmynax o00bEMA OCHOBHBIX IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Uryp:
napajenenunea, Kyoa, mapa, HUIMHApa, KOHyca.

- IIpumensams PU3HAKY MOJOOUS TPEYTOJILHUKOB MPH PEIICHUH 3a]1a4;



- pewamsb POCTENIINE 3a7]a41 HA MPOTIOPLUOHATIBHBIE OTPE3KH;

- peuiams MPOCTEHIINE 3a7a4l Ha MPABUIIbHbIE MHOTOYTOJIbHUKU;

- Haxooums JIUHY OKPYKHOCTH, TUIOIIAIh KPYyTra U €ro 4acTeu;

- 8bINOIHAMb OTIEPAIH HaJl BEKTOPAMU B TEOMETPUYECKOM U KOOPIMHATHOM QopMe;

- Haxoo0ums CKAISIPHOE MPOW3BEICHHE BEKTOPOB M MPUMEHSATH €r0 JUIS HAXOXKICHUS
Pa3IMYHBIX TEOMETPUUYECKUX BEIUYUH;

- pewams TeOMETPUUECKHUE 33]1a4l BEKTOPHBIM M KOOPAUHATHBIM METOIOM;

- npumMeHamb  TEOMETpUYECKHe MpeoOpa3oBaHHsl IUIOCKOCTH MPH  PEUICHUH
F€OMETPUYECKUX 3a]1ay;

- Haxooums OOBEMBI OCHOBHBIX TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Uryp:
napajenenunena, Kyoa, mapa, MuiInHapa, KOHyca;

- Haxooums PEUICHUS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIOJIb3YIOTCSI MAaTEMaTUYECKUE CPEJCTBA;

- co30asamv TPOAYKT (pe3yNbTaT MPOECKTHOM JEATENbHOCTH), Uil U3yYEHUs H
OMUCaHUsI KOTOPOT'O UCIIOJIB3YIOTCS MaTEMaTHUYECKUE CPEICTBA.

V. Conepxanue yueOHoro npeamera «MareMaTuka

APUDPMETHUKA 240u.

Harypaiabuble 4yucaa. Harypanbneii  psn. JlecaTudHas — cUCTEMa  CUUCIICHMS.
Apudmernueckue 1eHCTBHS ¢ HATypalbHbIMU yuciaaMu. CBoicTBa apupMETHYECKUX ASHCTBHM.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEJIEM.

UucnoBsle BBIpaXKECHMsI, 3HAYCHHE YMCIOBOrO BbIpakeHMs. IIopAnok HEeHCTBUI B YHMCIIOBBIX
BBIPO)KEHUSX, UCTIOIb30BaHNE CKOOOK. Pemenne TeKCTOBBIX 3a1a4 apu)METUIECKUMHU CIIOCOOaMH.

Hemurenun u kpatHsle. CBONCTBAa M INpU3HAaKU JeiaumocTu. IIpocTele M cocTaBHBIE uuUCIIA.
Pa3nokeHre HaTypaJbHOTO YKCIIa HAa IPOCThIE MHOKUTENHU. JleTIeHNe ¢ OCTaTKOM.

Jpodu. OObikHOBeHHBIE ApoOu. OcHOBHOE CBOHCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. Apudmerndeckue NeUCTBUS ¢ OOBIKHOBEHHBIMHU Jpo0siMu. HaxoxkieHne 4acTu oT 1eI0ro
U LIEJIOTO TI0 €r0 YacTH.

Hecstuunple apodu. CpaBHeHUE [ECATUYHBIX JpoOeil. Apudpmerndeckue IeHCTBUS C
necaTHYHbIMU ApoOsimu. [lpencraBieHue AecATUYHON poOu B BuAe OOBIKHOBEHHOM ApoOH U
OOBLIKHOBEHHOM B BUJIE JECATHIHOMN.

IIponeHThI; HaxOKAEHNUE MTPOLIEHTOB OT BEJIMYNHBI U BEITUYMHBI 110 €€ poreHTaM. OTHOILIEHHE;
BBIpaKEHHE OTHOILIEHUS B MpoIieHTax. [Iponopius; 0CHOBHOE CBOMCTBO MPOMOPIIUH.

Pemienue TekcTOBBIX 3a1a4 apU(PMETUYECKMMH CIIOCOOAMH.

Paumonanbubie umcaa. I[lomoxurenbHble M OTpHUIATENbHBIE YHCIA, MOJYJb YHCHA.
MHOK€eCTBO LIETBIX YHUCEN.

m

MHOXecTBO padruOHAJIBHBIX YHUCCII; pallHOHAJIIBHOC YHUCJIO KaK OTHOIICHHUC F , TIC

M — 1esnoe 4ucio, N — HatypaibHoe yrcio. CpaBHEHHE pallMOHANBHBIX YHCell. ApudmeTuyeckue
JeUCTBUS C pallMOHATIBHBIMH yrciaamu. CBoiicTBa apupmernueckux AercTBuil. CTENneHb ¢ 1eNbIM
MOKa3aTeJIeM.

JeiictBuTenbHbIe Ynca. KBaapaTHelii KOpeHb U3 uncia. KopeHb TpeTbel CTENEHH.

[Tonsite 00 uppamnuoHanbHOM uucie. MppalmoHanbHOCTh YMcia V2 gy HECOM3MEPUMOCTh
CTOPOHBI M JUaroHanu kBajpara. JlecaTuunble NpUOIMKEHNS HPPALMOHATIBHBIX YHCE.

MHOXECTBO JEHUCTBUTEIBHBIX YHCE; IIPEACTABICHUE JEHCTBUTEIBHBIX 4YHCEI B BUIC
OECKOHEUHBIX JIeCATUYHBIX IpoOeil. CpaBHEHNE AEHCTBUTEIbHBIX YHCE.

Koopaunataas mnpsimas. M300pakeHue dYucesl TOYKaMU KOOPAMHATHOM mpsMoil. YucioBble
ITPOMEXKYTKH.

N3mepenns, npudamxeHusi, omeHKH. Pa3mepsl 00BEKTOB OKpyXkamomero wmupa (or
JIEMEHTApHbIX YacTHUIl 10 BceneHHOM), IIUTENBHOCTh MPOLECCOB B OKPYXKAIOIIEM MUDE.
Brigenenne MHOXKUTENT — cTeneHd 10 — B 3amucH 4ucia.
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[TpubnuxeHHOe 3HAUYEHHE BEIUYMHBI, TOUYHOCTh NpuUOIMKeHHs. OKpyIrJIeHHEe HaTypalbHbIX
YHUCEN U JECATUYHBIX apo0ei. [Ipukuaka u oreHka pe3ynbTaTOB BIUNCICHUH.

AJITEBPA 2004.

Ajredpanyeckue BbIpa)keHUsl. DyKBEHHbIE BBIPAKEHUS (BBIPDAKEHHSI C IIEPEMEHHBIMH).
YucnoBoe 3HaueHHEe OyKBEHHOTO BhIpakeHHUs. [lomycTrmble 3HaueHus nepeMeHHbIX. [logcranoBka
BbIpQ)XKEHUI BMeCTO nepeMeHHbIX. [IpeoOpazoBaHne OyKBEHHBIX BBIPDAKEHHI Ha OCHOBE CBOICTB
apupMeTHIeCKuX AecTBUI. PaBeHCTBO OyKBEHHBIX BhIpakeHU. Tox1ecTBo.

Crenenp ¢ HaTypalbHBIM IIOKa3aTeleM U €€ cBOMCTBAa. OQHOWIEHB! U MHOTOWIEHbl. CTENeHb
MHorouseHa. CiokeHue, BBlUMTaHUE, YMHO)KEHHE MHOIOWIEHOB. POpPMYJIbl COKPALIEHHOTO YMHO-
KEHHUs: KBaJpaT CyMMbl M KBaJpar pazHoctu. dopmyna pasHocTH KBajapatoB. [IpeoOpazoBanue
LIEJIOTO BBIPAXEHUS B MHOIOWIECH. Pa3nokeHne MHOTOWIEHOB HAa MHOXUTEIW. MHOTOWIEHBI C
onHOi nepeMmeHHON. Kopenb MHorounena. KBaxpaTHbI TpexwieH; pPas3jIoKEHUE KBaJpaTHOIO
TpeX4IEHa Ha MHOXKHUTEIIHN.

Anrebpanueckast ApoOb. OCHOBHOE CBONCTBO anredpandeckoil apodu. CioxeHue, BbIUUTaHUE,
YMHOXXEHUE, JiefieHre anredpandeckux apoOeii. CTeneHs ¢ 1ebIM I0Ka3aTeIeM 1 €€ CBOWCTBA.

PanmonanbHble BeIpakeHUs U uX peoOpa3oBanus. Jloka3aTeabCTBO TOX/IECTB.

KBagparasie kopau. CBOHCTBa apu(METHUECKHX KBAJPATHBIX KOPHEH W HMX NPUMEHEHHE K
IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKECHUN U BBIYUCIICHUSM.

YpaBHenusi. YpaBHeHue ¢ onHoil nepemeHHoM. KopeHb ypaBHeHHs. CBONCTBa 4YMCIOBBIX
paBeHCTB. PaBHOCHUIIBHOCTD ypaBHEHUN.

JIuneiinoe ypaBHeHue. KBaapatHoe ypaBHeHue: (opmyna KOpHEH KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Pemenue ypaBHeHHI, CBOOAIIMXCSA K JUHEMHBIM M KBagpaTHbIM. IIpumeps! pe-
IIEHMs] YpaBHEHUN TPEeThel U 4eTBepTOl cTeneHu. Perenne qpoOHO-paliioHalbHBIX YPaBHEHUH.

VYpaBHeHHE ¢ AByMsI IepeMEHHBIMU. JINHEHHOE ypaBHEHHE C JBYMS NEPEMEHHBIMH, IPUMEPHI
pelIeHusl ypaBHEHHH B LENBIX YACIIAX.

Cucrema ypaBHEHMH € JByMs I€peMEHHBIMH. PaBHOCHIBHOCTBH cucteM. CuHcTeMbl ABYX
JIMHEWHBIX YPABHEHUN C IBYMs IIE€PEMEHHBIMH; PELICHUE MOJCTAHOBKOU U ciioxkeHueM. [Ipumepst
PELIECHUS CUCTEM HEJMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMMU.

Pemrenne TekCTOBBIX 3a7a4 anreOpanyeckuM CrocoOOM.

JlekapToBbI KOOpJAMHATHI Ha IUIOCKOCTU. I'paduueckas MHTepIpeTalusl ypaBHEHHUS C JABYMS
nepeMeHHbIMH. ['paduk TMHEHHOro ypaBHEHUS C JIByMsl MEPEMEHHBIMU; YIIOBOH KOA(PGUIUEHT
IpsSMOH; YCIIOBHE MapajUIeIbHOCTH NpsAMBIX. ['paduku mpocTeHIIMX HENMHEHHBIX ypaBHEHMM:
napabona, runepOosa, OKpyKHOCTh. ['paduueckass uHTEpIpeTalsi CUCTEM YpaBHEHUW C JIBYMS
[IEPEMEHHBIMU.

HepaBencrBa. UncnoBsle HEpaBEHCTBA M UX CBOWCTBA.

HepaseHcTBO ¢ 01HOU NepeMeHHON. PaBHOCWIIBHOCTB HEpaBEHCTB. JIMHENHbIE HEPAaBEHCTBA C
onHoi nepemeHHor. KBanpaTrHsie HepaBeHCcTBa. CHCTEMBI HEPABEHCTB C OJHON TEPEMEHHOM.

OYHKIHUH 654.

OcHoBHbIE TOHATHS. 3aBUCUMOCTH MeEXIy BenuuuHamu. [lpencraBieHue 3aBUCHMOCTEH

30 Mynamu. [lonsarue pyHkum.

65)IaCTB onpezeNeHus U MHOXeCTBO 3HadeHHH ¢yHkiuu. CrocoObl 3amanus yHkuuu. I'padux
¢byukun. CpoiicTBa GyHKUIUH, UX oToOpakeHue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH,
OTPaXKAIOIIUX peabHbIE MPOIECCHI.

YucaoBble QpyHKIuU. OyHKIINN, OMHUCHIBAOIINE MPSMYIO U OOpaTHYIO MPOMOPIIHOHAIEHBIC
3aBUCUMOCTH, WX rpaduku W cBoiicTBa. Jluneilinas ¢yHkums, ee rpaduk u cpoiictBa. KBampa-
TI/I3qHa${ q)yl(i)KuHﬂ, ee rpauk u cBoicTBa. CreneHHble QYHKIUU ¢ HATYPAIbHBIMHU [OKa3aTeNsIMHU 2
U 3, uX rpaduKu U CBOK ™™~ _ _

Fpa(b%lm byHKIMA Y = Vo, Y= %, y=[x|.

YuciioBble MOCJeA0BATEILHOCTH. IloHATHE YHCIOBOM MOCIECHOBATEILHOCTH. 3agaHue
MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM (hopMysolt U popmMyIioii N-ro uieHa.



Apudmerndeckas U reoMerpuueckas nporpeccun. @opmyssl N-ro wieHa apuPpMeTHIecKor u
T€OMETPUUYECKON TTPOTPECCHii, CYMMBI MIEPBBIX N WieHOB. M300paxkeHue 4aeHOB apuPpMETHIECKON
U TEOMETPUYECKOM TMPOrpecCMd TOYKAMU  KOOPAMHATHOM  IUIOCKOCTU. JIMHEMHBIA U
AKCMOHEHIHAIBHBIN POCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTDB U CTATUCTHUKA 50u.

OnucarenbHasi craTucTuka. [Ipencrapnenne JaHHBIX B BUAE TaOJHI, AUAarpamm, rpaduKoB.
Cayyaiinas u3MeHUUBOCTh. CTaTUCTUUECKUE XapaKTEPUCTUKU HaOopa JaHHBIX: cpeiHee apudme-
THYECKOe, MenuaHa, HauOoJblllee M HaWMEHbIIee 3HaueHus, pa3max. [IpencraBieHue o
BbIOOPOYHOM HCCIIEIOBAaHUH.

Cayuaiinble cOOBITHS U BePOSITHOCTD. [ToHATHE O CITy4alfHOM ONBITE M CIYYaiHOM COOBITHH.
Yacrora ciyyaifHoro coobrtus. CTaTUCTUYECKUN MOAXO0J K MOHATUIO BEpOSITHOCTU. BepositHocTH
IIPOTUBOIOJIOKHBIX COOBITHM. JlOCTOBEpHBIE M HEBO3MOJKHBIE COOBITHS. PaBHOBO3MOXKHOCTb
coObITHi. Knnaccuueckoe onpeseneHe BeposTHOCTH.

Komounaropuka. Penmeare KoMOMHATOPHBIX 3a1a4 mepebopoM BapuaHToB. KomOmHATOpHOE
IpaBWIo YMHOeHUs. [lepecTaHOBKY U akTOpUa.

IF'EOMETPUA 2554.

Harasignasi reomerpus. Harnsiinbele npencraBieHuss O (QUIypax Ha IUIOCKOCTH: IpsiMas,
OTpPE30K, JIyd4, YroJj, JIOMaHas, MHOTOYIOJBHUK, OKPYXHOCTb, KpYr. YeTbIpexyrojbHUK,
NPSIMOYTOJIbHUK, KBajpar. TpeyroyibHUK, BUJIbI TPEYrojJbHUKOB. [IpaBuiibHbIE MHOTOYTOJIBHUKH.
N300paxxenne reomerpuueckux ¢uryp. BzaumHoe pacnojoxkeHue JAByX HpPSMBIX, JBYX
OKPYKHOCTEH, IPSIMOU U OKPY>KHOCTH.

JUinHa otpe3ka, JiomaHod. Ilepumerp MHOroyronbHuMKa. EIWHHIBI W3MEPEHHS [UIMHBIL.
N3mMepenne MIMHBI OTPE3Ka, TOCTPOEHUE OTPE3KA 3aJaHHOM JUTUHBI.

Buner yrnos. I'pamycHas mepa yria. M3MmepeHHME M INOCTPOEHHE YIJIOB C IOMOILBIO
TpaHCIOPTHPA.

[Tonatue momaau ¢GUrypsl; eIUHHUIBI U3MepeHus miomaay. Ilnomans npsMoyroabHUKa U
wiomaab Keajapara. [IpubnumkeHHoe H3MepeHHMe Iulomanedl ¢uryp Ha KieTdyaTtol Oymare.
PaBHoBenmKue Guryps.

Harnsigaele npeacraBieHUss 0 MPOCTPAHCTBEHHBIX (UIypax: KyO, mapajieienurne], npusma,
nupamya, map, cdepa, konye, nunusap. M3obpaxkenue npoctpancTBeHHbIX (uryp. [Ipumeps! ce-
yeHui. MHororpanHuku. [IpaBuiibHbBIE MHOTOrpaHHUKH. [IpuMepbl pa3BEpTOK MHOTOI'PAaHHHKOB,
LWIMH]pA U KOHYCA.

[Tonsitue o6bema; enuauIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapalieNenumesna, Kyoa.

ITonsatue o paBeHctBe ¢uryp. LlenTpanbHas, oceBas U 3epKajbHas cuMMeTpuu. M3o0paxenue
CUMMETPUYHBIX QUTYP.

I'eomerpuueckune purypsl. [Ipsameie u yrisl. Touka, npsaMas, miockocTs. OTpe30K, JIyd. YToul.
Buns! yrios. BeprukanbHble 1 cMeXHBIE YIiibl. buccektpuca yria.

[TapannensHple M mnepecekaromuecs npsmele. IlepnennukynspHele npsmbie. Teopemsl o
MapajuleIbHOCTU M TEPIEeHIUKYISIPHOCTH HpsMbIX. [leprneHaukynsap U HakjiIOHHAs K MPSMOM.
CepennHHBIN EPIEHAUKYISAP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBOMCTBA OMCCEKTPUCHI yTila U CEPEIUHHOTO MEPIEHANKYIISpa
K OTPE3KY.

Tpeyronbauk.  Beicota, MeauaHa, OHCCEKTpHCa, CpPEAHSsI JIMHUS  TPEYroJbHUKA.
PaBHOOe/ipeHHbIE U PABHOCTOPOHHHME TPEYTOJbHUKH; CBOWCTBA M IMPHU3HAKH PaBHOOEIPEHHOTO
TpeyroiabHuka. [Ipu3Haku paBeHCTBA TpeyroJbHUKOB. HepaBeHCTBO TpeyroiabHuKa. COOTHOLICHHS
MEX1y CTOPOHAMHM M YyIJIaMH TpeyrosibHHka. CymMma yIJioB TpeyrosibHMKa. BHemHue yrisl
TpeyronbpHuKa. Teopema Daneca. [Tomobue TpeyronpbHuKoB. [Ipu3Haku momo0usT TPEYroibHUKOB.
Teopema Ilugaropa. CuHyCc, KOCHHYC, TaHT€HC, KOTaHIE€HC OCTPOTO yria HpSIMOYTOJBHOTO
TpeyrojibHUKa U yriaoB oT 0 1o 180°; mpuBeaeHue Kk ocTpomy yriy. Penienne npsiMOyroiabHbIX Tpe-
yroiibHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMyIbl, CBSA3BIBAIOLIUE CHHYC,
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KOCHHYC, TaHI'€HC, KOTaHI'€HC OJHOIO M TOro ke ymia. PelieHuwe TpeyroibHHUKOB: TeopeMa
KOCHHYCOB U TEOPEMA CHUHYCOB. 3aMEUYaTEIIbHBIC TOYKU TPEYTOJIbHUKA.

UYerslpexyrouasHuk. llapamnenorpamm, ero cBoicTsa M mnpusHaku. [IpsAMOyronabHuK, KBajpar,
poMO, ux cBOMcTBa M NpU3HAKK. Tpaneuus, cpeaHss JMHUS TpareLuy.

MHoroyroiabHuK. Bbinykible MHOroyroiabHUKUM. CymMma yIJioB BBITYKJIOIO MHOIOYTOJIBHHKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. yra, xopna. Cektop, cerMeHT. LleHTpaibHbIi yroJ, BOMCAHHBIN yroJl;
BEJIMYMHA BIHCAaHHOIO YyIjia. B3auMHOE pacnoioXeHUe TMpsAMOM U OKPY)KHOCTH, [IBYX
okpyxHOCcTel. KacarenbHas u cexkymas K OKpY»KHOCTH, UX CBOWCTBA. BrMcaHHbIE U ONKMCAHHBIE
MHOIOYrojapHUKH. OKpYyKHOCTb, BIIMCAHHAs B TPEYTOJBHHUK, U OKPYKHOCTb, ONMCAHHAs OKOJIO
TpeyroyibHUKA. BricaHHbIe U ONIMCAHHBIE OKPYKHOCTH IPABUJIBHOIO MHOIOYTI'OJIbHHKA.

I'eomerpuueckue mnpeobOpasoBanus. [lonsrtue o paBeHctBe Quryp. [loHsTne o ABHXKEHHU:
oceBasi M IIEHTPaJIbHAs CHMMETPHH, MapaJUIeIbHbINH epeHoc, moBopoT. [loustue o moxoduu Guryp
U TOMOTETHH.

Pemrenne 3amay Ha BBIYMCIICHHUE, JOKA3aTEIbCTBO M IIOCTPOCHUE C MCIOJIb30BAHUEM CBOWCTB
M3YYEHHBIX (puryp.

HN3mepenue reoMerpuyecKux BeIHYuH. J[nmuHa orpeska. PaccrosHue OT TOYKM 0 NMPSMOM.
PaccrosiHne Mexny napasuieabHbIMU MIPSIMBIMHU.

[IepuMeTp MHOTOYrOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO JI; JUIMHA AYTH OKPYKHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEKIY BEIWYMHOM LIEHTPAJIBHOTO YIVIA M JUIMHOW IAYrd
OKPY>KHOCTH.

[Tonsatue miomany wiockux ¢uryp. PaBHococTaBieHHble u paBHOBenukue ¢urypsl. [Tnomans
npsMoyrosnbHuKa. [lmomanu mnapamienorpaMma, TpeyrosibHMKa W Tpaneuuu. Ilmomans mHOrO-
yronpHUKa. [lnomanp kpyra u miomanb cekropa. COOTHOMIEHHE MEXAY TUIOMAISIMH TOJ00HBIX
dburyp.

Pemenue 3a1a4y Ha BEIYMCIICHUE U JJOKA3aTEIbCTBO C UCTIOIB30BAaHUEM U3YYEHHBIX (POPMYII.

Koopaunartel. YpaBHenue npsmoil. Koopannatel cepenunbl oTpe3ka. @opmyna pacCTOSHUS
MEXIy IBYMs TOYKaMH IIJIOCKOCTH. Y pPaBHEHUE OKPYKHOCTH.

Bekropsbl. Jlnmuaa (Monynb) BekTopa. PaBeHcTBO BekTOpoB. KommmHeapHble BEKTOPBI.
Koopaunats! BekTopa. YMHOXKEHHE BEKTOPA HA YKCIIO, CyMMa BEKTOPOB, Pa3I0KEHUE BEKTOPA 110
JIByM HEKOJUIMHEApHbIM BekTopaM. CKallipHOE MPOU3BEIEHNE BEKTOPOB.

JIOTUKA U MHOXECTBA 104.

TeopeTHKO-MHOKECTBEHHbIE MOHATUSL. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJlaHHe
MHOXECTB IEPEUUCICHUEM DJEMEHTOB, XapaKTePUCTUYECKUM CBOWCTBOM. (CTaHAapTHbIE
0003HAUEHUsI YHUCITOBBIX MHOXeECTB. IlycToe MHOXXecTBO M ero oOo3HaueHue. [logmMHOXKECTBO.
OObenuHEeHNE U TIEPECeYCHIE MHOXKECTB.

NnmrocTpanus OTHOMEHUA MEXIY MHOKECTBAMH C ITOMOIIBIO TUarpaMm Jujiepa — BeHHa.

JuieMeHTBhI JOruKku. OnpeneneHue. AKCMOMBbI U TeopeMbl. JlokazarenbcTBO. JlokazarenbcTBoO
oT npoTuBHOTO. Teopema, oOpaTHas qaHHOU. [IpuMep 1 KOHTpHIpUMED.

[ToHsiTHE O PAaBHOCHIBLHOCTH, CIIEJJOBAHUM, YIMOTPEOJIICHUE JIOTHYECKUX CBSI30K eciu ..., Mo 8
MOM U MOJLKO 8 MOM cydae, TOTUIECKUE CBA3KH U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3ZBUTHUU.

(Conepxxanue pasjena BBOIUTCS [0 MEpe U3YYSHHSI JPYTUX BOIPOCOB.)

Uctopust dopmupoBaHUs TOHATHS YHUCHA: HATypaldbHBIE YHCIA, OPOOH, HEIOCTaTOUYHOCTH
palMOHANBHBIX YHUCEN I F€OMETPUYECKUX H3MEPEHMM, MppalnnoHanbHble uncia. CTapuHHbIE
cuctembl 3anucu uucen. Jlpoobu B BaBunone, Erunrte, Pume. OTKpBITHE NECATUYHBIX IPOOCH.
Crapunnbie cucteMbl Mep. JlecstTuunbie npoOu u MeTpudeckas cucremMa wmep. [losBienue
OTpHULATENbHBIX Yncen U Hys. J1. Marnunkuii. JT. Ditnep.



3apoxnaenue anreOpel B Henmpax apudmeruku. Ain-Xopesmu. Poxxaenune OykBEeHHOM
cumBosuku. [1. @epma, ®@. Buer, P. [lekapt. McTopus Bompoca o HaxoxaeHUH (HOpMyS KOpHEH
anreOpandecknx YpaBHEHHH, Hepa3pelIMMOCTh B paJuKalaX YpaBHEHUH CTENEeHH, OOJbIIeH
yetwipex. H. Taptanbs, [x. Kapmnano, H. X. A6ens, O. Nanya.

N300peTrenne MeTosia KOOpAUHAT, MO3BOJISIONIETO MEPEBOAUTH T'€OMETPHUECKUE OOBEKTHI Ha
a3bIk anreOpsl. P. lekapt u I1. @epma. [IpumMeps! pa3auuHbIX CUCTEM KOOPAWHAT Ha MJIOCKOCTH.

3amaga Jleonapno Iluzanckoro (®uboHauum) o Kpoiwkax, ywucia PuboHaduu. 3amada o
IIaXMaTHOM JTOCKE.

Hcroku Teopun BEpOATHOCTEH: CTpaxoBoe Aeilo, azapTHble urpsl. II. @epma u b. [Tackans. .
bepnynnu. A. H. Koiimoropos.

Ot 3emnemepusi k reomerpuu. Iludarop m ero mkoma. Panec. Apxumen. [loctpoenue c
IIOMOULIBI0 LUPKYIs U JIUHEWKHU. [locTpoeHue npaBuiIbHBIX MHOTOYTOJBHUKOB. Tpuceknus yria.
KBagparypa kpyra. YaBoenue kyb6a. Mcropus uncna 5. 3omoroe ceuenue. «Havyana» EBknmpna. JI.
Oiinep. H. U. JlobaueBckuii. MicTopus nmaroro mocryJsara.

Co¢usmbl, mapagoKChl.
Pe3zeps spemenu — 55 u

V1. TemaTuyeckoe MJIaHUPOBAHUE U BU/IbI 1eSIT€IbHOCTH YUALUXCS.
MaremaTHnka

YpoBeHb 00yueHusi: 0a30BBIii.

®opMbI OpraHu3anuu y4e0HOro nmpouecca:

UHAMBUYaJIbHbIE, [PYIIIOBBIE, PPOHTAIILHBIE,

KJIACCHBIE Y BHEKJIACCHBIE.

DopMbI KOHTPOJIA:

caMmocTosiTeNbHas paboTa, MaTeMaTUYECKUI TUKTAHT, KOHTPOJIbHAS paboTa, yCTHBIN OIpoc,
MMUCHEMEHHBIN OIIpoC, TECTUPOBAHUC, TPAKTUYICCKAA pa60Ta, WHAUBUAYAJIBHBIC 3a/IaHUSA, PCIHICHUC
3az1ad.

Cucrema OnleHUBAHUA: TPAIULIUOHHAS.

Conep:kaHue y4eOHOro Kypca Imo MaTeMaTuke JUIsl 5 Kjiacca

5 gyacos B Hexem0, Bcero 170 yacos.
KonTtpoabnbix pador 14
Cooeporcanue

1. HatypanbHble YHCJIAa M HIKAJbI. 14 yacoB

O6o3HaueHue 1 cpaBHEHNE HaTypaibHbIX uncen. Otpe3ok. [[nuna otpeska. TpeyroiabHUK.
ITnockocts. [psamas. Jlyy. IlIkaner u koopauHarsl. JInHelHble quarpaMMsl. Pemenue
KOMOWHATOPHBIX 3a71a4.

Ocnosnas yenvb. CHUCTEMAaTU3UPOBAaTh M OOOOMIMTH CBENEHUS O HATypalbHBIX YHCIAX,
MOJIyYE€HHBbIE B HayaJbHOM IIKOJIE; 3aKPENUTh HaBBIKM MOCTPOEHUS W U3MEpEHHs OTpe3koB. Beectu
MOHATHE KOOPJAWHATHOIO JIy4a, E€IMHUYHOIO OTPE3Ka M KOOPAMHATHI TOUKH. POpMUPOBATH YMEHHE
CTPOUTH KOOPJIMHATHBIA JIyd H OTMEYaThb HAa HEM 3aJaHHbleé 4YHCa, Ha3blBaTh YMHCIIO,
COOTBETCTBYIOLLIEE JAaHHOMY [EJIEHHI0O Ha KOOpAMHAaTHOM Jyde. HayunTe wucnonap3oBaTh
MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON AESITETbHOCTH U TTOBCETHEBHOM KU3HU.
Koumponvnas paboma Ne 1 no meme: « Hamypanvbuvie uucna u wKansl».

2. CokeHHe U BBIYMTAHUE HATYPAJIbHBIX YHCe. 20 yacoB
CrnoxeHre ¥ BBIYNTaHUE HaTypalbHbIX YHCEN, UX cBOMcTBA. UHCIOBBIE U OYKBEHHBIE
BbIpakeHus. PelieHne IMHeHHbIX ypaBHeHUH. Pemenre koMOMHATOPHBIX 3a/1a4.



OcHosHas yenv. 3aKpenuTh U Pa3BUTh HABBIKU CJIOKEHUS! M BHIYMTAHUSI HATYPAIbHBIX YHCEI.
Haunnate anreOpanueckyto MOArOTOBKY: COCTaBIeHHE OYKBEHHBIX BBIPDAKEHUH MO YCIOBUIO 3a/1a4H,
pEelEHHE YpPAaBHEHUH HAa OCHOBE 3aBUCHUMOCTM MEXIy KOMIIOHEHTaMu JeulcTBuil. Hayuutb
UCIIOJIb30BaTh MPUOOPETCHHbIE 3HAHUS U YMEHHS B IMPAKTHUUYECKON NEATEIbHOCTH U MOBCEIHEBHOM
KU3HHU.

Konmponvnas paboma Ne 2 no meme: « Cnodicerue u 8biuumanue HamypaibHbiX Yuceuy.
Konmponvnasn paboma Ne 3 no meme. « Ypasnenuey.

3. YMHO:KeHUe U JiejieHHe HATYPAJbHBIX Yhces. 22 yaca

VYMHOXKEHUE M JEJICHUE HATypaJIbHBIX YHUCEJ], CBOWCTBA YMHOXEHHUS. YIPOUIEHUE
BoIpakeHui. [Topsnok BeimonHeHus aeictBuil. KBaapar u xy0 umcna. CucreMaTu3aiusi U MoJcyYeT
UMEIOIIUXCS JAHHBIX B BUJIC YACTOTHBIX TAOJIHII U AAarpaMM. PereHrne TeKCTOBBIX 3a/1ad.

OcHosHas yenb. 3aKpeluTh U Pa3BUTh HABBIKK apu(PMETHUCCKUX JCHCTBUN C HATYpPaIbHBIMH
grcnaMu. BBecTn moHsATHS KBajapaTa M KyOa umcia. COBEpIICHCTBOBATH HABBIKH IO PEIICHUIO
YpaBHEHUH Ha OCHOBE 3aBHUCHMOCTHU MEXIy KOMIIOHEHTaMM AeWcTBHI. Pa3BuBaTh ymeHue peath
TEKCTOBBbIE 3ahaud. [lo3HaKOMUTB C pelIeHHeM 3aaad ¢ IOMOINBI ypaBHEHMU. Hayuuts
HCIOJIb30BaTh MPUOOPETCHHbIE 3HAHUS U YMEHHS B IMPAKTHUYECKON NEATEIbHOCTH U MOBCEIHEBHOM
JKH3HH.

Konmponvnas paboma Ne 4 no meme: « Ymuooicenue u oenenue HamypaibHuIX YUCeLy.
Konmponvnas paboma Ne5 no meme « Ynpowenue svipasxcenuii.

4, Ilnomaau 1 00béMbI. 13 4acos

Beruncnenus mo ¢opmynam. [Tnomane. [lnmomans mpsiMoyroibHUKA. EMUHUIBI HU3MEepeHUs
wiomaned. Cronbuateie auarpammsbl. [Ipsmoyronbublii  mapamnenenumnen. OO0bembl. OO0beM
MPSAMOYTOJIBHOTO TapajulesienuIe1a.

Ocnognas yensb. PacliupuTh NpeACTaBICHUS YYalluXcsi 00 HM3MEPEHUU TE€OMETPUUYECKUX
BEJIMYMH HA TPUMEPE BBIYUCICHUS IUIOMAAEH M O0BEMOB M CHUCTEMATU3MPOBATH W3BECTHBIE UM
CBEICHUS O eIuHUIaX u3mMepeHus. OTpadaThIBaTh HABBIKM BBIUYUCIICHUS IO (POpMYIaM MPH pelIeHUH
reoMeTpuyeckux 3anad. @opMHUpoOBaTh 3HAHUSI OCHOBHBIX €IMHUI] U3MEPECHUS U YMEHUS NEPEUTH OT
OIHUX €OUHUI K JpPYyrMM B COOTBETCTBUM C YCIOBMEM 3aJauyd. HayuuTb HCNIOIB30BATH
MpUOOpETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON JIEATETbHOCTH U MIOBCETHEBHOM JKH3HHU.
Konmponvnasa paboma Neb6 no meme «Ilnowaou u o6vemwly».

5. O0bIKHOBeHHBbIE 1po0U. 25 yacoB

OxpyxHOCTb U Kpyr. OObIKHOBEHHbIE 1poOu. HaxoxaeHne yacTu OT 1eJI0ro M IeJI0ro 1o
ero yactu. CpaBHEHHE, CJIOXEHHE W BBIYMTAHHE OOBIKHOBEHHBIX JpOO€il C OJMHAKOBBHIMU
3HaMmeHaresiMu. CMentanabie yncia. CIIo)KeHWe U BBIYUTAHUE CMEIIaHHBIX ducel. [IpakTnyeckas
pabota mo cbopy, OpraHu3aluy 1 MOJCUYETy JaHHBIX. Perenrne KoMOMHATOPHBIX 3a/1ad.

OcHosnas yenwb. [103HaKOMHUTH yJaluxcs ¢ MOHSATHEM ApOOM B 00BEME, JOCTATOYHOM ISt
BBEJICHUSI JECATUYHBIX JpoOeil. dopmupoBaTh yMEHHS CpaBHUBaThH ApOOM C OJWHAKOBBIMH
3HAMEHATEISIMH;, BBIICIIATE IETYI0 YacTh HEMPaBHILHOW JPOOH; perarh TPU OCHOBHBIC 3a7aYd Ha
npobu. Hayunth uCnonb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOUN JSSITENbHOCTH U
MOBCETHEBHOM KU3HH.

Koumponvnas paboma Ne 7 no meme: « ObvikHogeHHble OpOOUY.
Konmponvnas paboma Ne8 no meme: «Cnogicenue u ebiyumanue opooeti ¢ 00UHaAKO8bLMU
3HaMeHamensAMUy.

6. lecatuunbie 1poou. ClioskeHHe U BHIYUTAHHUE JeCATHYHBIX podeii. 16 yacoB

Hecsituunas apoOb. CpaBHEHUE, OKPYTJIEHHUE, CIOXKEHHE U BBIYMTAHUE ACCATUYHBIX APOOEH.
Pemenne koMOMHATOPHBIX 3a/1a4. PemieHne TeKCTOBBIX 3a/1a4.

Ocnoenas yenb. BplpaboTaTh yMEHHUsI 4YHTaTh, 3allUChIBaTh, CPAaBHUBATh, OKPYIJIATH
JECSITHUHBIE JPOOW, BBHITIONHATH CIIO)KCHHE W BBIYUTAHUE NECATUYHBIX JpoOeil. BripabaThiBaTh
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YMEHHE peliaTh TeKCTOBBIC 3aJaud. BBecTH MOHATHE MPUOIMKEHHOTO 3HAYeHUs uucia. HayduuTtsb
UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS B IMPAKTHUUYECKON NEATENIbHOCTH U MOBCEIHEBHOM
KU3ZHHU.

Konmponvnas paboma Ne 9 no meme: «/[ecamuunvie Opoou. Cnoocenue u ebiyumanue

decamudnbix Opoodeily.

7. YMHOKeHUE U J1eJieHne TeCATHYHBIX Apodeii. 23 uaca

YMHOXKEHUE U JeNIeHUe JECATUYHBIX Apobei. CpenHee apuMETHUIECKOE HECKOJIbKUX YHUCEIL.
Pemienne TekcToBHIX 3anau. Pemienne komOuWHaATOpHBIX 3amad. CpeqHee 3HAYCHHE M MOJA Kak
XapaKTePUCTHKU COBOKYITHOCTH YHUCIIOBBIX JIAHHBIX.

OcnosHas yenv. BeipaboTaTh yMEHUS YMHOXKATh M JICHUThH JIECATHYHBIC APOOH, BBIOIHATH
3aJlaHusl Ha BCE JCWCTBHUS C HATYpPAIbHBIMH YHCIAMH W JECATUYHBIMH ApoOsimu. Haydwtsb
WCIIOJIb30BaTh MPHUOOPETCHHBIC 3HAHHMS M YMEHUS B MPAKTHYECKOW JCATEILHOCTH M MOBCEIHEBHOU
KU3HU.

Koumponvnaa paboma NelO no meme «YmHoowcenue u Oenenue Oecimuynvlx Opobell Ha
HamypaivHbie YUCIay.

Koumponvnas paboma Ne 11 no meme: « Ymnooicenue u oenenue decamuunvix 0poodetiy.

8. MHcTpyMeHTBI AJis BbIUMCIeHU U u3Mepenuii. 19 yacos

HavanpHble cBeeHMs 0 BBIUMCICHUSIX Ha KajbKyssarope. [Ipouentsl. Haxoxaenue nponeHTa
OT BEJIMYMHBI, BEJIMYMHBI IO €€ MpoueHTy. Yroa. TpeyronbHuk. Bennuuna yrna. EnuHune
u3Mmepenust yrioB. M3mepenue yrnos. Iloctpoenme yrna 3agaHHOW BenuuuHbl. Kpyrosble
auarpammbl. Perienne KoMOMHATOPHBIX 3a/1a4.

Ocnosnas yenv. ChopMupoBaTh YMEHHsI peIIaTh MPOCTEUINHME 3aJayd Ha MPOICHTHI,
BBITIOJIHATh IOCTPOCHME M uU3MepeHue yriioB. [Ipomomxkars paboTy MO pacno3HaBaHUIO U
n3o0paxeHuto reomerpuueckux ¢uryp. [lozHakOoMUTh ¢ KpyroBeIMH auarpammamu. HayuuTtsb
UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHUS M YMEHHs B NMPAKTHUECKOW NEATENIbHOCTU U MOBCEIHEBHON
KU3HH.

Konmponvnasa paboma Ne 12no meme: «Ilpoyenmoiy.
Konmponvnas paboma Ne 13 no meme: « Uncmpymenmol 0151 8biMUCTIEHULL U USMEPEHULLY.

9. UTorosoe moBTopenue. 18 uacos
OcnosHas yenw. I1oBTOpUTSH, 3aKpenuTh, 0000UTH OCHOBHBIE 3YH, nonyueHHsle B 5 kiacce.
Konmponvnas paboma Nel4 ( Umoeosas paboma 3a Kypc 5 knacca).

OnucaresqbHas crarucTuka. Bepositrnocrs. KomOunaropuka.
(Cooeparcarue pasdena 6600Umcs no mepe u3yyeHusi Opyeux 60npocos.)
HpCHCTaBHCHI/IC JAHHBIX B BHJEC Ta6HI/IL[, AuarpamMmm. HpCI[CTaBJICHI/IC (0] BBI60pO"IHOM
HNCCIICOIOBAHUN.
Penrenne KOMOMHATOPHBIX 3a1a4 TIepeOOPOM BapruaHTOB. I[lepecTaHOBKH U aKTOpHAIL.

[TpumepsI perieHns KOMOMHATOPHBIX 3a7a4: epedop BapHaHTOB, IEPECTAHOBKH, (haKTOpPHAIT.

B xo00e uzyuenus memoi obyuarouuecs 00nxHcHbL

3HAaTB:

- IOHSITUS BEPOSTHOCTH, CPEAHETO apu(PMETHIECKOT0, MOJIBI, (hakTopHana.

VYMeTh:

-U3BJeKaTh WHGOPMAIMI0O U3 TaOMUI] W JUarpamMM, BBIMONHITH BBIYUCICHUS IO TaOIUYHBIM
JTAaHHBIM, CPAaBHUBATh BEJTMYMHBI, HAXOIUTh HauOOJIbIlIee U HAUMEHBIIIEE 3HAUCHUS U JIp.

- BBINOJHATH cOOp MHGPOPMALUU B HECIOXKHBIX CIIydasX, NPEACTaBIATh WH(GOpPMAIMIO B BUIEC
TaOJIMUI] ¥ TUarpamMM, B TOM YHUCJIE C IIOMOIIBIO0 KOMITbIOTEPHBIX ITPOrpamMM

-BBIOMPATh KOMOMHAIIMH, OTBEUYAIOIINE 3a1aHHBIM YCIIOBUSM,

- pemaTh IpocTerIne KOMOMHATOPHBIE 3a/1a4H.



TemaTuueckoe INIAHUPOBAHHUE 110 MAaTEMAaTUKE 5 kaacc.

Koa-Bo

yacoB

Copepxxanue yueOHOT0O
MaTrepuaJja

XapaKTepHCTmca OCHOBHBIX BH/I0OB 1€ATCJIbHOCTH YYCHHUKA

(Ha ypoBHe y4eOHBbIX JeiCTBHIl)

1. HarypanbHble yucia

H IIKaJbI

(14 yacoB).

OnucebIBaTh CBONMCTBA HATYPAJILHOTO psJa.

UuTaTh 1 3a1IMCHIBATh HATypaJbHbIE YKCIIA, CPABHUBATD U
YIOPSAOYUBATH UX.

BbInoTHATH BHIYMCIICHHS C HATYPAJIbHBIMU YUCIIAMU;
BBIUMCIISTH 3HAUEHUS CTEIICHEH.

O0o3HaueHne

HAaTypaJbHbIX YHCEI.

I‘IE!pTI/ITIx OTPE30K 110 JaHHBIM JIBYM TOYKaM U HA3bIBATb €TI0,
M3MCPATH U CPABHUBATH OTPE3KU C IIOMOLIBIO TUPKYJIA,
HaXOAUTh JJIMHY OTPE3Ka C IOMOIIbIO JIMHENKU U BBIYHUCICHHUH.

2 Pelemnie KOM6HHaTopHHXCTp0HTL TPEYroJbHUK, 0003HAYaTh €T0 CTOPOHBI M BEPIINHBL,
00BSACHATH, YeM OTJIMYAETCS MpsAMas OT OTpe3Ka, YePTUTD ee U
3ajad4. 0003HaYaTh.
AHAJIM3UPOBATH U OCMBICIIUBATH TEKCT 3aa4H,
OTpegoK_ I[J'[HHa OTpE3Ka. nepeq)opMyanOBaTb YCJ10BUS, U3BJICKATH H€06XOI[I/IMYIO
3 MH(OPMALNIO, MOAETUPOBATH YCIOBUS C TOMOIIBIO CXEM,
TpeyronbHux. [PUCYHKOB, peaJbHBIX MTPEMETOB; CTPOUTH JIOTHIECKYIO
[[EMIOYKY PacCy>KIEHUI; KpUTUYECKU OLICHUBAThH MOJTYUYEHHBIH
3 1110CKOCTB, MPAMASL, IYY. |oTBeT, MPOBEPATH OTBET HA COOTBETCTBHE YCIIOBHIO.
Pacnio3zHaBaTh Ha YepTekax, pUCYHKAX U MOJIEISIX
[Ikanel ¥ KOOPAUHATEL.  [FeOMEeTpUYecKue QUrypbl, KOHPUTrypauuu Guryp.
2 M300paxkaTh reoMeTpuieckue GUrypbl Ha KJIeT4aToil Oymare.
JInneiinble TMarpaMMeL.  3MepATh ¥ CPaBHUBATH OTPE3KH .
BbipakaTh OJJHH €AMHUIBI U3MEPEHUS [UTHH Yepe3 Ipyrue
2 Memnb11e nian OoJbLIe. OnpenensTh LeHy JEICHUs Kbl
CTpPOUTH IIKATBI C IIOMOIIBI0 BEIOPAHHBIX IMHUIHBIX OTPE3KOB.
1 KonrposnbHas paGora Nel [HAX0AHTH KOOPAMHATE TOYEK M CTPOUTH TOUKH 110 HX
KOOPIWHATAM.
AHATHZ KOHTPOMBHOI Pemiath KOMOMHATOPHBIE 3a/a4yd TepeObOpPOM BapHAHTOB.
1 [IpeacTaBasiTh JaHHBIC B BUJE TAOJUI] U AUArPaMM; U3BIIEKATh
paloTHI. WH(OPMAIINIO U3 TAOJIUIl U TUATPAMM.
2. Ciio:xxeHue u
BbINOJHATL ~ BBIUMCICHHUS C  HATYpPalbHBIMH  YHUCIIAMU;
BBIUTAHHE BLIYKCIATE CYMMY M HEH3BECTHBIE CllaraeMble, €ClIM H3BECTEH|
HATYPAJIbHBIX ynces (20 PE3YIbTaT CIOKEHHS M IpYroe CraraemMoe, MHCIoIb30BaTh
CBOICTBA CIIOKEHUS AJIs YIIPOIIEHUS BEIYUCICHUN.
4acoB). HaxoauTh JUIMHY OTpe3Ka IO ero 4acTsAM M 4acTh OTpe3Ka, 3Has
BEJIMYMHY BCEro OTpe3Ka M JPYIHMX €ro 4yacted, Hepumerp
2 CrioKeHHe HATYPAIBHBIX |MHOrOYTOJIbHUKA.

qHCE] U €r0 CBOMCTBA.

Pemiarh 3a1a4u, UCIIOIB3Ys IEWCTBUS CIIOKEHHUS.
PackmanpiBaTh 4YMCIIO TO pas3psiiaM U HAa0OOPOT, BBITTOTHSATH




Brrauranue.

Pemenne KoMOMHATOPHBIX

3azad.

CIIOKEHHE YHCEN B CKOOKaX.

BbINOJHATL JEHCTBHSA BBIUMTAHUS, HCIIOJH30BAaTh CBOMCTBA
BBHIYMTAHUS JJI1 YIPOLIECHUS BHIYUTAHUSI.

UutaTh W 3amMChIBAaTh YHCIIOBBIE BBIPAKECHHS, HAXOIUTh
3HAUCHMSI BBHIPAKECHHM, 3aMKMCHIBATH PEIICHMS 3a/ladyd B BHJIC

UucnoBbie U OYKBEHHbIE

BBIPDAXXCHUS.

YHCJIOBBIX UM OYKBEHHBIX BBIPAKCHUM.

BbIYUCASATH YMCIOBOE 3HAUEHHE OYKBEHHOTO BBIPKEHHS MpPHU
3aJJaHHBIX 3HAUYEHUSIX OYKB.

[IpuMeHsTh CBOMCTBA CIIO)KEHHWS W BbIUWTAHUSA JJIs

bykBeHHas 3anuch
CBOVCTB CJIOKEHUA U

BEIYMTaHUA.

VIIPOILEHHUS BBIPAXKCHHIA.

Pemiath ypaBHEHUS! — HAXOAUTH €r0 KOPHHU, 337a4U C TOMOILIbIO
YpaBHEHUU.

MoaeanpoBaTh HECTIOKHbBIE 3aBUCUMOCTH C IIOMOIIIbIO
(bopMyIT; BBIMOIHATH BBIYUCIIEHUS TTO (popMynam.

KonTponbHas padora No2

PemiaTh KOMOMHATOPHBIC 32/1a49H IEPEOOPOM BAPHAHTOB.

AHaIM3 KOHTPOJIBLHOM

[paboTHI.

YpaBHEHHE.

KonTponbHas padota No3

AHaJIN3 KOHTPOJbHOU

paboTHI.

3. YMHoOKeHue u
JeJieHne HATYPAJIbHBIX

yuceJa

(22 yaca).

'YMHOXEHUE
HATypaJbHbIX YHCEN U €TO

CBOMCTBA.

CucreMaTH3amnys u
MOJICUET UMECIOLINXCS
ITAaHHBIX B BUJC
MAaCTOTHBIX TaOJIHI] U

TUarpaMm.

MdopmMyMpoOBaTh, 3aMHUCHIBATH C TOMOIIBIO OYKB OCHOBHBIC
CBOVCTBA YMHOXEHHUS.

@opmyMpOBaTh  ONpEIEICHUs  JCUCTBHA  YMHOXXEHMS,
MHOXUTENSI,  NPOU3BEICHUsS, HEU3BECTHOTO  MHOMKUTEIS.
3aMEHSTh JeiiCTBHE YMHOXKEHUS CI0KEHUEM U Ha000poT
IIpuMeHATs  CBOMCTBA  YMHOXEHUA  UI1  YIPOIICHUS
BBIYVICIICHU.

DopMyIHpOBaTh ONpEEICHUsl ACNUTENS, IeTUMOr0, YaCTHOTO,
HETIOJIHOI0 YaCTHOT'O U OCTaTKa.

Ypomars BeIpaXeHUs, peliaTh YpaBHEHUSI.

BbIHOJIHHTI) BBIYHUCJICHHUA C HaTypaJ'II)HI)IMI/I YucCJIaMU,; BBIYUCIIAT
3HAUCHUS CTEIICHEH.

JleneHue.

Haxoaurhb neiiCTBUS IEPBOM U BTOPOU CTYIICHU B BBIPAKEHUSAX,

Jlenenue ¢ octaTkoM

BBITTOJIHATh X, PACCTABIISASA MOPSAIOK ICUCTBUM.




KontponbHast pabora Ne4

[IpeacTaBiasiTh JaHHBIC B BUJC YaCTOTHBIX TAOJUII, JHATPAMM.

IAHaJIN3 KOHTPOJIbHOMN

paboTHL.

YIIpoLIEeHNE BBIPAKECHU.

[TopsiIOK BBINIOJIHEHUS

MENCTBUN.

Crenens uncna. Kagpar

1 KyO uucrna.

KonTponbHas padota Ne5

AHaJIN3 KOHTPOJbHOU

pPaboTHLI.

4, TInomAaau ¥ 00beMbI

(13 yacoB).
DOpMYJIBL MoaeanpoBaTh  HECIOXHBIE 3aBUCUMOCTH C  TTOMOIIBIO
(bopMyIT; BBITOTHATH BBIYUCIIEHUS IO (popMymam.
AHATU3UPOBATH u OCMBICTTUBATH TEKCT 3a/1a4u,
[momans. @opmyia
nepeopMyIHpoBaTh  YCIOBHUS, HW3BJIEKaTh  HEOOXOAMMYIO
10N WH(pOpMaIMI0, MOJETUPOBATh YCIOBUSA C TIOMOIIBIO CXEM,
HCYHKOB €aJbHBIX TMPEIMETOB; CTPOUTH JIOTHYECK
MPSIMOYTOJIbHUKA. PUCYHKOB, P P ’ P N

[IETIOYKY PACCYKJCHUN; KPUTHYECKH OLECHHMBATH MOJTYYEHHbIN

EquauIs HU3MCPCHUA

rToIaaei.

Cronbyarbie TUarpaMMel.

OTBET, IPOBEPATH OTBET HA COOTBETCTBUE YCIOBUIO.
PacnosHaBath Ha  4YepTrekax, pHUCYHKAX W
reomeTpuueckue Qurypsl. IIpuBoauTh NpHUMEpPHI
FEOMETPUUECKUX QUTYDP B OKPYKAIOLIEM MUpE.
M300pakaTh reomeTpudeckue GUrypsl U UX KOHQUrypamuu oT
PYKHA U C UCITOJIB30BAHUCM UCPTCIKHBIX NHCTPYMCHTOB.

MOJEIISX|
aHaJIOTOB

[ IpssMOYTONIBHBIM

mapaJiyICJICIIUIICH.

BblunciaaTs IJIOMQAM  KBAJAPaTOB U MPSMOYTOJIBHHUKOB,
MCTIONB3YsT  (POPMYIIBI  TUIOIIAAN KBajipaTa M IUIOIIAIY]
MPSIMOYTOJILHUKA.

O0beMbl. O0BEM
[PSIMOYTOJIBHOTO

mapaJiieJCuicaa.

BoipaxaTh 0THM €AMHULIBI U3MEPEHUS TUIOMIAN YEPE3 IPYTHE.
BbrunciasaTe  00BbEMBI Ky0a W MPSAMOYTOJIBHOTO
napajuieJienumnesa, HWCHoab3ysd o0bema Kyba u  00bema
MPSIMOYTOJILHOTO Tapajuienenuneaa. BoipaxkaTe OJHU €TUHUIIBI
M3MEpEeHHs 00beMa Yepe3 Ipyrue.

Pemiath 3371241 Ha HAXOXK/ICHUE TUIOIIAJICH KBAAPATOB U

KonTponbHas padota Ne6

[PSIMOYTOJIBHUKOB, 00b€MOB KyOOB M MPSMOYTOJIbHBIX
rapajuIeIeIIUuIEOB.

IAHaJIN3 KOHTPOJILHOI

paloTHI.

CTpouth cronl0yarbie 1uarpaMMbl; IPUMEHATh MOTYyYCHHbIE
3HAHUS NIPU PELICHUH 3a/1a4.




5. OOBIKHOBEHHBIE

apoou (25 yacos).

OKpY>KHOCTb U KpYT.

[TpakTrueckas paboTa mo
cOOpy, OpraHU3aIH U

MOACYETY TaHHBIX.

Jlomu. OOBIKHOBEHHBIC

pooH.

CpaBHEHHE IPOOCH.

MoaeaupoBaTth B rpadu4eckoil, mpeaMeTHol GopMe MOHATHS U
CBOMCTBA, CBSI3aHHBIE C IIOHSATHEM OOBIKHOBEHHOM APOOH.
@opMyJIMPOBaTh, 3alUCHIBATH C IMOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM, TpaBwiIa JCHCTBUU ¢
OOBIKHOBEHHBIMU JPOOSIMH.

IIpeoOpa3oBbiBaTh OOBIKHOBEHHBIC JpOOH, CpPaBHUBATH W
VIIOPSI0YNBATH HX. BrInoHsaTh BBIYKCIICHUS c
OOBIKHOBEHHBIMH JIPOOSIMH.

[IpaBuiIbHBIE U

HEeMpaBHIbHBIE IPOOH.

AHaJIN3 KOHTPOJbHOU

pPaboTHLI.

KonTpomibHas padora No7.

MdopMyIMPOBATH ONPE/IEICHUS MPABWIHHBIX, HEMPABWIBHBIX U]
CMEIIaHHBIX IPOOeH.
'YMeTh CKIIagbIBaTh
3HaMEHATESIMU.
3anuchIBaTh CMEIIAHHOE YMCIIO B BUJIC HEMIPABWIBHOW ApOoOH H
00paTHO. BBIMOMHATE IEHCTBUS ¢ CMEIIaHHBIMU APOOSMHU.

(BpluMTaTH) JAPOOM C OJHMHAKOBHIMY|

BbuInoaHsIThL orepanuu 110 C60py, OpraHu3alnuu 1 HOI[C‘léTy

JaHHBIX.

PemaTs KOMOMHATOPHBIE 33/1a41 ITEPEOOPOM BapHAHTOB, C

Crno>xeHue ¥ BHIYUTAHUE
po0eit ¢ 0IMHAKOBBIMHU

BHaAMCHATCIIAMHU.

3azad.

Pemenne KoMOMHATOPHBIX|

MOMOIIBIO0 (haKTOpHaIa.

Jlenenue u npoOu.

CMelranHbBIC YKCa.

C0XCHHE U BRIUNTAHHUC

CMCIIaHHBIX YHUCCII.

KontponbHas pabota Ne§

IAHaJIN3 KOHTPOJILHOMN

paloTHI.

6. lecaiTu4HbBIC IPOOH.

Cl1oskeHHEe U BLIYUTAHHE




AeCATHYHBIX Apobeii.

(16 yacoB).

HCCXTI/I‘IHaﬂ 3aIIuChb

TPOOHBIX YUCET.

UuraTh W 3amuChIBaTH JeCATUYHBIE 1poOu. I[IpencraBisTh

CpaBHeHI/Ie JCCATHUYHBIX

poOei.

OOBIKHOBCHHBIC JIPOOM B BHUJC JCCATUYHBIX M JICCATUYHBIC B
BUJIC OOBIKHOBCHHBIX; HAXOIUTh JCCATHYHBIC MPUOIMKCHHUS
OOBIKHOBEHHBIX JAPOOCH.

CrnoskeHne 1 BEIYUTaHHE

NECATUYHBIX JPOOeH.

Perrenne KOMOMHATOPHBIX

3aay.

[TpuGnmKeHHbIC 3HAYCHUE
yucen. OKpyrieHue

TN CCJI.

CpaBHMBATBL U YNOPSJIOYMBATH  JAECATHYHBIE  JPOOH.
BBINOIHATE BBIYMCICHUS C IECATUUHBIMU JIPOOSIMH.
Mcnob30BaTh  SKBUBAJICHTHBIE TPEACTABICHUS  JIPOOHBIX
qrCell [IPU UX CPAaBHEHUH, ITPU BBIYMCICHUSAX.

BbINOMHATH NPUKUIKY U OLICHKY B X0J1€ BHIYMCIICHUM.
DopMyJIMPOBATH NIPABUIIO OKPYIJICHUS YHACEI.
AHaJIM3UPOBATH " OCMBICIINBATH TEKCT 3a/1auy,
nepeopMyIMpOBaTh  yCIOBHS, HU3BJIEKaThb  HEOOXOJUMYIO
MH(OpPMaLIMIO, MOJAEIUPOBAaTh YCIOBUS C IOMOUIbIO CXEM,
PUCYHKOB, pEaJIbHbIX IIPEIMETOB; CTPOMTb JIOTUYECKYIO

[[ETIOYKY PACCYXJICHUW; KPUTHUYECKUA OIECHUBATH IMOJYYCHHBIH
OTBET, POBEPSITh OTBET HA COOTBETCTBUE YCIIOBHIO.
PemiaTh KOMOMHATOPHBIC 3a/1a4H.

KonTponbHas padorta Ne9

AHaJIN3 KOHTPOJIbHOU

paboTHI.

7. YMHOKeHue u
JeJIeHMe JeCATHYHBIX

apooeit

(23 yaca).

DopmyIMpOBaTH
NECATUYHBIX ApoOeil.
@opMyIHPOBATHL OIPEJECICHUE CPEIHEr0 APHUPMETUYECKOTO|

OMMpCACICHUA  YMHOXCHHUA HW  JCJICHUSA

'YMHOXKEHNE NeCITUYHBIX
npobeii Ha HATYpalbHBIE

qucia.

HECKOJIbKMX YUCEI
BbINOJHATL  BBIYHCICHUS C  JICCATUIHBIMHU
YVMHOXEHHUE U JIeIeHNE AECATUYHBIX ApoOeit.

AHATU3UPOBATH u OCMBICTTUBATH TEKCT 3a/1a4u,
nepeopMyIHpoBaTh  yYCIOBUS, HW3BJIEKATh  HEOOXOAMMYIO

JIPOOSMH:

Jlenenune IecATUIHBIX
npobeii Ha HAaTypalbHbIE

qucia.

KonTposibHas padota

Nel0.

AHaJIN3 KOHTPOJbHOU

paboThHI

MH(OpPMaLIMIO, MOJETUPOBAaTh YCIOBUS C IOMOULIBIO CXEM,
PUCYHKOB, pEaJbHbIX IPEIMETOB; CTPOMTb JIOTUYECKYIO
[IENIOYKY PAaCCYXIECHUN; KPUTUYECKH OLEHHUBATh IOJIYYE€HHBIH
OTBET, IPOBEPATH OTBET HA COOTBETCTBUE YCIOBUIO.

PemaTth KoOMOMHATOpPHBIE 3a/1a4H IEPEOOPOB BAPUAHTOB.
HaxoauTth cpeHIO0 CKOPOCTh IBUYKEHUS, CPEHEE 3HAUEHUE U
MOJly; CPABHHUBATh BEJIMUNHBI, HAXOIUTh HAUOOJbIIIEE U
HAauMEHbIIIEE 3HAYCHHUE.




'YMHOXKEHUE TeCITUYHBIX

poOeii.

HCHGHI/IG Ha JECATUYHYIO

POOB.

Perrenne KOMOMHATOPHBIX

3a1a4.

Cpennee

apru(MeTHIECKOE.

Cpennee 3HaU€HUE U MOJIQ|
KaK XapaKTEePUCTHKH
COBOKYITHOCTH YHCJIOBBIX

JTaHHBIX

KonTponbHas pabota

Nell.

AHaIM3 KOHTPOJILHOM

paboThHI

8. UncTpymenTsI 1is

BBIYHMCJICHUI U

OO0bsICHATBL, KaK BBOJUTH B MHUKPOKAJIBKYJISITOP HATypalbHOE

H3MepeHNH
YHUCI0, JECITUYHYIO IpoOb. BrImonHATH omepauuu Ha
(19 gacos). MHUKDPOKAJIbKYJISATOPE.
OO0BACHATH, YTO Takoe MpoueHT. IIpencTaBisTh MpPOLEHT B
MHUKPOKaTBKYIIATOD. BHJIe IpOoOel U ApoOH B BUE MPOIIEHTOB.
OcymecTBasaTh nouck uHpopmauuu (8 CMMU), conepxatei
aHHBIE, BEIPAKEHHBIE B MPOIIEHTAX, HHTEPIIPETUPOBATD UX.
TIporieHTHL. it > BBID pon ) pIpETHp

PemaThb 3a7aun Ha IMPOLCHTEI U ,I[p06I/I (B TOM 4YHUCJIC 3aJa4Yu U3

KontpomnbHas pabora

Nel2

peaqbHON  TPAKTUKH), MCHOJb3yS TPH  HEOOXOIUMOCTH
KAJIbKYJISATOP.

MdopMyJMPOBaTh OIPEACICHUS yIia, BUIBI YIIIOB, 3JEMEHTHI
YTJIOB.

IAHaJIN3 KOHTPOJILHOMN

paloTHI.

YMeThb U3MEpATH YIJIbl C IOMOLIBIO TPAHCIIOPTHPA
3HATD, YTO HA3BIBAIOT OMCCEKTPHUCOH yTia.
'YMeTh UuTaTh U CTPOUTH KPYIOBBIE JUArPAMMBI.

Yroi: npsaMon u
[pa3BEPHYTHII.

UepTexKHBIN TPEYTrOIbHHUK.

Pemarthb KOM6I/IHaTOpHLIC 3aga4u Hepe60p0M BApHUAHTOB.

M3mepenue yrios.




Tpancnoptup.

Pemenne KoMOMHATOPHBIX

3a1ad.
3 Kpyrosele quarpamMmsl.
KontposnbHas pabora
1
Nel3
AHaJIN3 KOHTPOJbHOU
1
paboTHI.
9.ToroBoe noBTOpEHME.
(184acoB)
2 Cno’xeHue ¥ BBIYMTAHNE
HaTypaJIbHBIX YHCEIL.
3 JlecaTUUHBIE APOOH.
4 IIporeHTHI.
3HATh MaTepual, U3y4eHHBbIN B Kypce MaTEMATHUKH 3a 5 KJ1acc
Pelienye ypaBHEHHUH. 'YMeTb IPUMEHSTH MOJyYECHHBIC 3HAHMS HA IPAKTHUKE.
6 Perenue 3anay ¢ 'YMETb JIOTMYECKH MBICIUTD, OTCTAUBATh CBOK TOUKY 3PEHHUS U
[TOMOIIBIO yPABHCHUU.  BpiciTyHIMBaTh MHEHUE APYTUX, paboTaTh B KOMaH/IE.
1 KontposnbHas pabora
Nel4 (utorosas)
1 AHaJIN3 KOHTPOJbHOU
paloTHI.
1 M TOroBbI ypOK.
170 Mroro

Tpeoosanusn K yposeHio no020mo6Ku
B pesynbrare uzyueHust Kypca MaTeMaTUKH 5 KJlacca ydaliuecs JOJIKHBI:

>

MPaBWIbHO YNOTPEOATh TEPMHHBI, CBS3aHHBIE C PA3IMYHBIMU BHJAMU YHCET U
croco0aMu MX 3alMcu: HelbHOe, APOOHOE, NeCATHYHAs Ipo0b, IEPEX0] OT OJHON (GOPMBI 3aITUCH K
IOpyroil (HampuMep, MPOLEHTHI B BHJE JAECATUYHOW JApoOu; BbIIEICHHE LEJIOH YacTu U3

HEMpaBUIBHOM poOu); pemaTh TP OCHOBHBIE 33/1a4H Ha JIpOOH;

>

CpaBHHUBAaTbL 4YHCJIA,

YIOPSAI0YMBAThE HAOOpPHI YWCEs, TMMOHUMATh CBSI3b OTHOIIECHUH
«0oIbIIey, «MEHBIIE» C PACIONOKEHHEM TOYEK Ha KOOPAMHATHOW MPSIMOMN; HAXOIUTh CpeaHEee

apudmeTnyecKoe HECKOIbKUX YHCET;

>

BBIIIOJIHATDH apI/I(I)MeTI/I‘-IeCKI/IC I[GﬁCTBHSI C HAaTypaJIbHbIMH YHUCJIaMU U OCCATHYHBIMU

IPOOSMU; OKPYTIISATH JECATUYHBIC Ipo0H;




> pacro3HaBaTh Ha 4YepTEKaX M MOJCISAX TeoMeTpudeckue (Gpurypsl (OTpEe3KH, YIJIbI,
TPEYrOJbHUKH, MHOTOYTOJBHUKH, OKPYXXHOCTb, KPYT); M300paskaTh yKa3aHHbIE I'€OMETPUUYECKHE
Gburypsl; BIaaeTh MPaKTHYECKUMH HABBIKAMH HCIIOJIb30BAHHS T€OMETPUUYECKIX WHCTPYMEHTOB IS
MIOCTPOCHHUS U UBMEPEHUS OTPE3KOB U YIJIOB;

> BJIaJCTh HaBBIKaMW BBIYHMCIICHUA I10 (bOpMy.]IaM, 3HAaTb OCHOBHBIC CAUHUIIBI U3MCPCHUS
U YMCTb HepeﬁTH OT OAHUX €IUHHII UBMCPEHUSA K APYTUM B COOTBETCTBHUH C YCIIOBUAMHU 3ada4u,
> HaXO0AUTh YK CJIOBBIC 3HAYCHU 6yKB€HHLIX BBIpa)KeHI/If/’I.

Hcmons3oBaTh HpI/IO6p€TeHHHC 3HAaHUA 1 YMCHUA B HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTU U HOBCGI[HCBHOﬁ
KHU3HU:

IIpH pCHICHUHN HECJIOXKHBIX IMTPAKTHUYCCKUX PACUYCTHBIX 3aJia4y, B TOM YUCJIE C UCIIOJIB30BaAHUECM ITIPU
HCO6XOI[I/IMOCTI/I CIIPaBOYHBIX MATCPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTCPA,

B YCTHOﬁ IMPUKUAKE U OLUCHKE PE3YJIIbTAaTOB BBIHHCHGHHﬁ;

IIpH MPOBEPKE PE3ysibTaTa BIMHUCIICHUA C UCITIOJIb30BAHUECM PA3JIMYHBIX IPUCMOB.

Hcnonvzyeman numepamypa:
YyeOHuk « Matematukay . 5 kjacc. YueOHUK [ 00111€00pa30BaTENIbHBIX YUPEKICHUI. ABTOPBI:

.B. Jlopodeera u ap. Mocksa «IIpocssmenue» 2016 rog.

VY4eOHHK 0OecrieurnBaeT yCBOSHHE 0053aTeIbHOT0 MUHUMYMa COJIepKaHusl 00Opa3oBaHusl.
PaGouue nporpammsl mo Mmatematuke 5-6 knaccel- kK YMK I'.B. Jlopodeesa u n1p. Mocksa
«[Ipocasmenue» 2016 rox.

Cocrasureim: H.B.ITannna, FO.A.CengaBkuHa.

Pabouas mporpamma o maremaruke 5 kiacc mo yueonuky [.B. JlopodeeBa u np.Mocksa
«IIpocsienne» 2016 rog.

Cocrasutenu: O.C. Kysnenona, JI.H. A6o3nosa, I'.A. ®énoposaa.

6 kiacc
5 yacoB B Heae10, Bcero 170 yacos.
KonTtpouabsnbix pador 14

Cooeporcanue

1. deanmocTthb ynces — 18 yacos.

Henurenu u kpatueie. [Ipusnaku nenumoctu Ha 10, Ha 5, u Ha 2. [Ipu3Haku nenuMocTH Ha 9 1 Ha
3. Ilpocteie u cocTaBHbIe yKcia. Paznoxenue Ha mpocTblie MHOKUTeNU. Hanbonpmmii oOmmii
nenurenb, B3aumHo npocteie uncna. HauMmenpiee ob1iee kpaTHOE.
B xo00e uzyuenus memoi 0byuarouuecs 00NHCHbL:

3HaTh
- OIIPEJIEJIEHNE KPATHOTO U AEIUTEI HaTypaJIbHOTO YHcia
- IPU3HAKU JIETMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10
- OIIPEJIEIEHNE IPOCTHIX U COCTABHBIX YUCEI
- OpeJiesieHre HauboIbIIero o0UIero NeauTeNs, HAMMEHbIIEro O0IIEero KpaTHOTO U B3aUMHO
IIPOCTBIX YHCET
YMmeTh
- HAXOJUTh JCIIUTEIN U KPaTHbIE HAaTYPAJTbHBIX YHUCET
- Y3HaBaTh 1O 3aIMMCH HATYPaTbHOTO YMCIIA ETUTHCS I OHO 0e3 ocTaTka Ha 2, Ha 3, Ha 5, Ha 9,
Ha 10
- pacKJIaJpIBaTh YMCIJIA HA IPOCTHIE MHOKHUTEIH
- HaXOJIUTh HAMOOJIBIITNI OOIINI JeTUTENb U HAaNMEHbIIee 00IIee KpaTHOE ABYX M 0oJiee Ynce.
Konmponvnas paboma Nel no meme «/Jenumocms uucenr.

2. CioxkeHue U BbIYUTAHHUE Apo0eil ¢ pa3HbIMM 3HaMeHaTeaamMu — 19 yaca.



OcHoBHoe cBoiicTBO apobu. Cokpamenue apodeit. [IpuBenenue npodeit k 001eMy 3HaMEHATEITIO.
CpaBHeHue, CI0KEHUE U BhIUUTaHuE Apo0el ¢ pa3HbIMU 3HaMeHaTensIMu. CloKeHHe U BbIUUTaHUe
CMEIIIaHHBIX YHCET.

B x00e uzyuenus memot 06yuarowuecs 0014CHb

3HaTh

- OCHOBHOE CBOMCTBO J1po0u

- OIIpEeJICIICHUE HECOKPATUMOU IPOOH U COKpAIIEHUEM JIpoOeit

- aJITOPUTM MIPUBEACHUS ApoOeii K 00I1IeMy 3HaMeHATEeIIo

- IpaBUJIa CPABHEHMS, CJIOKEHUS, BBIMUTAHUS IPOOCH ¢ pa3HBIMUA 3HAMEHATEIISIMU, CIIOKEHUS U
BBIUUTAHUS CMEIIAHHBIX YHCET

YMmeTb

- COKpalaTs Apoou

- HaXOJIUTh JIONOJHUTEILHBI MHOXXHUTEIb K APOOHU, IPUBOIAUTH JPOOH K 00IIeMy 3HAMEHATEITIO

- CpaBHUBATh, CKJIaJIbIBaTh, BHIYUTAThH APOOU C pa3HBIMHU 3HAMEHATENSIMU

- CKJIaJIbIBATh U BBIUMUTATh CMEIIAHHBIC YHCIIA

Koumponvnas paboma Ne2 no meme: « Cnodcenue u gpluumarue opooeti ¢ pasHvlmu
3HAMEeHamensAMUY.

Koumponvnas paboma Ne3 no meme: « Cnodwcenue u oluumanue CMEULAHHBIX YUCELY.

3. YMHO:XeHHe U JleJIeHue 00bIKHOBEHHBIX JIpodeil — 28 yacos.
YMuoxenue apooeit. Haxoxaenue npodu ot uncina. [Ipumenenue pacnpenenuTeaIbHOro CBOMCTBA
yMHOXeHUs. B3anMHO oOpatHbie yncia. Jleinenue. Haxoxaenue umcina o ero apodu. IpoOHbie
BBIPKCHUSI.
B xo00e uzyuenus memoi obyuarouuecs 00NHCHbL:
3HaTh
- IpaBHJIa YMHOKCHUS Ha HATYPaJIbHOE YUCIIO, ABYX IPpOOei
- CBOMCTBA YMHOXKEHUS Jpobeit
- IpaBUJIa HAXOXKJIEHUs JpOoOU OT YKCIIa ¥ YUCIIa 110 ero Apoldu
- OTIpe/ieTICHNEe B3aUMHO OOPaTHBIX YHCET
- onpeieTieHre IPOOHBIX BEIPAXKEHU I
YmMmeth
- YMHOXaTh JIp0o0b Ha HaTypaJbHOE YHCIIO U Ipo0b Ha Ipo0h
- IPUMEHSTH PaCTIPEICTUTEIBHOE CBOMCTBO YMHOKEHUS TIPH HAXO0XKICHUHU 3HAUYCHHUI BBIpAXKEHUH
- 3aMKCBIBATh YUCIIa OOpaTHBIE IpOOH, HATYPATbHOMY YHCIY, CMEIIAHHOMY YHCITY
- BBITIOJTHATS JICJICHHE CMEIIaHHbIX YHCEI
- HaXOAUTH APOOH OT YKCIIa U YHUCIIA MO €ro Ipodu
Konmponvnas paboma Ned no meme: « Ymuoorcenue opobetiy.
Konmponvnasa paboma Ne5 no meme: «/lenenue opobeiiy.
4. OTHOLICHUs ¥ Iponiopuuu — 14 yaca.
Otnomenus. [Iponopruu. Ipsimas u oOpaTHas mponopIHOHaNbHbBIE 3aBUCUMOCTH. MaciiTal.
JImuHa OKPYKHOCTH | IIomaas kpyra. Llap.
B xo00e uzyuenus memoi 0byuarouuecs O0N’CHbL:
3HaTh
- OTpe/ieIeHre OTHOLICHUH, TPONOPIIMH
- Ha3BaHUS YWICHOB TPOIIOPIIUU
- (hopMyITUPOBKY OCHOBHOT'O CBOMCTBA MPOMOPLUHU
- OTIpe/IeTICHUS IPSIMO MTPOTIOPIIHOHAEHBIX U 00PaTHO MPOTIOPIIMOHATHHBIX BETHYNH
- YTO TaKO€ MacITad
- (hopMyITBI 1151 HAXOXKACHUS JUTMHBI OKPYKHOCTH U TUTOIIAIN KpyTa
- OTIpe/IeTICHUs pajJyca 1apa, IuamMerpa mapa, chepbl
YMmeth
- HaXO/UTh, KaKyl0 YacTh OJJHO YHCJIO COCTABISET OT JPYroro, CKOJbKO MPOLEHTOB OJJHO YHCIIO
COCTAaBIISIET OT JPYTOTO
- IPUMEHATH OCHOBHOE CBOWCTBO MPOMOPIIMHU P PEIICHUH 3a/1a4 U YpaBHEHUI



- MPUBOJUTH IPUMEPHI TIPSIMO MPOMOPLIUOHATEHBIX U 00PAaTHO MPOTOPIHOHATBHBIX BETUYHH
- HaxoJIuTh MO (opMyliaM IJIOUIab Kpyra U IJIUHY OKPYKHOCTH

Koumponvnas paboma Ne6 no meme: « OmuouieHus u nponopyuuy».

Konmponvnas paboma Ne7 no meme: «Macwmab6. /[nuna oxkpyacrnocmu. Ilnowaows kpyeay.

5. lon10:kuTEILHBIE M OTPULIATEIbHBIE Y cIa — 14 yacos.
Koopaunats! Ha npsimoii. [IpotuBonosnoxueie uncia. Moaysb uncia. CpaBHEHUE YHCEN.
W3meHeHne Benu4mH.
B x00e uzyyenus memul 06yuarowuecs O0AHCHbI:
3HaTh
- OIIpEACIICHUs] KOOPAUHATHOU NPSAMOM, KOOPAMHATHI TOYKU HA MIPSAMOMI
- KaKUe YMcia Ha3bIBAIOTCS IPOTUBOIOIOKHBIMH, LEIBIMU
- OIIpEJIeIEHNE MOYJIsl YUCIIa U €r0 0003HAUEHUE
- QJITOPUTM CPABHEHMSI ITOJIOKUTEIBHBIX U OTPULIATENIBHBIX YUCEII
YMmers
- OTMEYaTh TOYKHU C 33JaHHBIMU KOOPAMHATAMU HA TOPU30HTAIIBHBIX U BEPTUKAIBHBIX IPAMBIX
- HAXOJUTh YKCJIA IPOTUBOIIOIOKHBIE TAHHBIM
- HaXOJIUTh MOJYJIb TIOJIOKUTENBHOIO, OTPULIATEIBHOTO YUCEI
- CPaBHMBATh I10JIOKUTEJIbHBIE U OTPULIATEIbHBIE YHCIIA
Konmponvnasa paboma Ne8 no meme: «llonosicumenvrole u ompuyamenbHule YUCiax.

6. Ci10:keHHe ¥ BBIYMTAHNE M0JIOKUTEIbHBIX U OTPHLATEILHBIX YKces — 12 yacos.
CnoxxeHue 4nces ¢ MOMOIIBI0 KOOPAMHATHOM npsiMoi. Clio)KeHHE OTPUIIATEIIbHBIX YHCEIT.
CnoxxeHue uucen ¢ pa3HbIMU 3HakamMu. Belunranue.
B x00e uzyuenus memwi 0byuarowuecs 00NH#CHbL:
3HaTh
- QJITOPUTM CJIOKEHHSI YHCET C IOMOUIBI0 KOOPAVNHATHOW MPSMOM
- PaBUJIa CIOKEHUS OTPULATENbHBIX YHCEI U YUCEII C Pa3HBIMU 3HAKaMHU
- YTO O3HAYAET BHIYUTAHUE OTPUIIATEILHBIX YUCET U KAaKUM JIEUCTBHEM MOXKHO 3aMEHHUTh
BBIYMTAHUE OJIHOT'O YUCIIA U3 APYTOTro
Ymetp
- CKJIa/IbIBATh YUCJa C IOMOIIbI0 KOOPAUHATHOW MPSMOK
- BBITIOJHSATH CJI0KEHHUE OTPUIIATEIIHBIX YUCET M YUCET C pa3HBIMH 3HAKaMHU
- BBIUMTATh U3 IAaHHOT'O YUCIIA IPYTrO€ YUCIIO0
Koumponvnasa paboma Ne9 no meme: « Cnodrcenue u oluumarue noa0#CUMenbHbix u
OMPUYAMENLHBIX YUCEN ).

7. YMHO:KeHHe U [1eJIeHH e TO0JI0KUTEJIbHBIX M OTPHLATEIbHBIX YyHcen -18 yacos.
YMmuoxenue. Jlenenne. PannonansHblie yncna. CBOMCTBA JEHCTBUM C pallMOHAIbHBIMU YHCIAMHU.
B xo0e uzyuenus memsi ooyuarouuecs O0JHCHbL:
3HaTh
- PAaBUJIO YMHOXEHUS JIBYX YMCEJ C Pa3HBIMU 3HAKAMM U JIBYX OTPULATEIbHBIX YHCEI
- MPaBWJIO JICJICHUSI OTPHUIATEIHFHOTO YHCIIa HA OTPUIIATEIFHOE U MPABUJIIO JICTICHUS YUCET,
HMMEIOIINX pa3HbIe 3HAKU
- OTIpPEICIICHUE PAIMOHATBHBIX YHCEIT
- CBOMCTBA CIIOKEHUSI U YMHOKEHUSI pallUOHATBHBIX YUCE
Ymetp
- YMHOaTh YHCJIa C pa3HBIMU 3HAKaMU U OTpULIATEIbHBIE YnCIIa
- IETUTh OTPUIIATEIILHOE YHUCIIO HA OTPUIIATETHHOE
- IETUTh YUCJIA C Pa3HBIMU 3HAKAMHU
- IPEICTABIAThH PAllMOHATILHOE YUCIIO B BUJE IECATUUHOM 1poOu, TMOO B BUJIE MEPUOIUYECKOM
napobu
- IPUMEHSTh CBOMCTBA JEHCTBUH C pallMOHATbHBIMUA YHCJIAMH TIPU HAXO0KICHUU 3HAUCHU N
BBIPAKCHUIN



Konmponvnasn paboma Nel() no meme: « Ymnooicenue u 0enenue noaodcumenbHuIx u
OMpUYAMENbHLIX YUCEN).

8. Pemienue ypaBuenuii — 16 yacos.
Packpsitre ckobok. Koaddumment. [Togobusie cnaraemeie. Perenne ypaBHEHHIA.
B x00e uzyuenus memwvi 0d6yuarowuecs 0014CHbL:
3HaTh
- IpaBUJIa PACKPBITUSL CKOOOK
- OTIpe/ICTICHNE YUCIOBOT0 KOA(PPHUIINEHTOM BBIPAKEHHS
- OIpeJieIeHHe MOI00HBIX ClaraeMbIxX
- QJITOPUTM PEILICHUS JIMHEUHBIX YPAaBHEHUU
YMmerb
- yIpouaTh BEIPAXXEHUS C IPUMEHEHHEM IPAaBUI PACKPBITUS CKOOOK
- YMETh MPUBOAUTH MO00HBIE CllaraeMble
- pemarhb JUHEHHbIC YPaBHEHUS
Koumponvnas paboma Nel 1 no meme: «Packpvimue ckobok. [1o0obubie crazaemvley
Konmponvnas paboma Nel2 no meme: « Pewenue ypasrnenutly.

9. KoopauHaTel Ha 110cKOCTH — 14 yacoB.

[eprienaukynspusie npsimbie. [lapamiensasie npsimbie. Koopannataas miockocts. Ctondvarsie
auarpammsl. ['paduku.

B x00e uzyyenus memul 06yuarowuecs O0AHCHbI:
3Harthb
- OIpEJIeNICHNs IEPIEHIMKYIISIPHBIX U MapajlIeIbHbIX MPSMBIX
- onpeieJIeHne KOOPIMHATHOM IIIOCKOCTH, Ocel abCIuce U OpAnHAT
YMmeth
- CTPOUTH NEPNEHIUKYIISIPHBIE U MapaJUIEIbHBIE IIPSIMBIE C TOMOLIBIO YEPTEKHOIO TPEYTOJIBHHUKA U
TpaHCIopTHUpa
- 1300pa)kaTh TOUKHM C 33/IaHHBIMU KOOPJIMHATAMH Ha KOOPIMHATHOM MIIOCKOCTH
- OIPEIENSITh KOOPAUHATHI TOUKU
- CTPOMTH CTOJ0YATHIE JUArPAMMBI
- CTPOUTH IpocTeiiune rpadpuku
Konmponvnasa paboma Nel3 no meme: «Koopounamer na nnockocmuy.

10. UtoroBoe noBropenue — 17 yacos.
[Tocne moBTOpeHUsI M3Y4EHHOTO MaTepHalia MPOBOIUTCSA
umo2o6as KOHmpoavHas paboma Nel4.

OnucaresbHas cratucTuka. BepositHocTs. KoMOMHaTOpuKa..
(Cooeporcanue pazoena 6600umcs no mepe uzyueHus Opyeux 60Npocos.)
[TonsiTHe O Cily4aifHOM OTIBITE B COOBITHH. [[ocTOBEpHOE M HEBO3MOXKHOE COOBITHsI. CpaBHEHNE
IAHCOB.
[Tpumeps! penieHns KOMOMHATOPHBIX 3aa4: epe0op BapUAHTOB, TPABUIIO YMHOKCHHS.
B xo00e uzyuenus memoi obyuarouuecs 00nxHCHbL
3HaTh:
- IOHATHE BEPOATHOCTH, PABUIIO YMHOKEHHUS.
YMeTs:
-BBINIOJIHATH COOp MHPOPMAIIMK B HECTIOKHBIX CITydasix, MPeACTaBIATh HHPOPMAIUIO B BUE

Ta6J'H/IH u quarpaMm, B TOM 4YUCJIC C ITIOMOIIBIO KOMIIBIOTCPHBIX 3aaa4;



-IIPUBOJIUTH MMPUMEPHI CITyYalHBIX COOBITHIA, TOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHI. CpaBHUBATH

IIIAHCHI HACTYIICHUS COOBITUH;

-CTPOUTH PEUEBBIC KOHCTPYKIMU C UCIIOIBb30BAaHUEM CIIOBOCOUYETaHUN Do.1ee 6eposamHo,

MaAjlo6eposnHo U Ap.

-BBIIIOJIHATH nepe6op BCCX BO3MOXHBIX BAPHUAHTOB IJIA IIEPECUCTA 00BEKTOB HJIU KOM6HH3HHI>1,

BBIJCIATH KOM6I/IHaL[I/II/I, OTBCUAIOIUC 3aJaHHBIM YCJIOBUSM.
Pe3epB Bpemenu- Su.

TeMaTnuyeckoe MIIAHNPOBAHUE 110 MATEMATHKeE OKJI.

XapakTepucTHKA OCHOBHBIX BU/IOB /IeSIT€JIbHOCTH
Kou-Bo
Coaep:xanue yueOHOTo yYeHHKA
4acoB MaTepHaJia
(Ha ypoBHe y4eOHBIX AeHCTBHIA)
1.deaumocthb unces (18u4).
2 Jlenurenu u KpaTHBIE.
HN3BjaekaTh HEOOXOIUMYIO HH(POPMALIHIO,
[Ipusznaku genumoctu Ha 10,
2 -
a5 1 Ha 2. CTPOMTH JIOTUUECKYIO IIETIOYKY PACCY>KIECHUN; KPUTHUECKHU
OLEHUBATH MOJYYEHHBIN OTBET, OCYLIECTBJATH
[Tpu3naku genuMocTd Ha 9 u
) CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBHIO.
Ha 3.
DopMyJMpPoOBaThL ONIPEICTICHUS JEIUTEINS U KPaTHOTO,
2 [IpocTbie M COCTaBHBIC YUCIIA.IPOCTOrO YNCIIA H COCTABHOTO YHCIIA, CBOMCTBA M TIPU3HAKH
ITETMMOCTH.
Pa3noxeHue Ha TpOCThIE
2
MHO>KHUTEITH. /loka3pIBaTh 1 ONPOBEPraTh C MIOMOIIbIO KOHTPIPUMEPOB
YTBEPKJICHUA O enuMocTH uncen. Knaccudunuposath
HauOonpmmuii oOmuii
HaTypaJibHbIE YKclia (YE€THBIC U HEYETHBIC, TI0 OCTaTKaM OT
3 nenTenhb. B3auMHO MpocThie
neeHus Ha 3 U T. 10.).
qKCIIa.
Haunmensinee oO1iee
3
KpaTHOE.
1 KonTposbHas padora Nel
/AHaIN3 KOHTPOJIbHOU
1
paboTHI.




2.CroxeHne U BbIYMTAHUE
Apodeil ¢ pa3HbIMH

3HamMeHaTeaamu (194).

MoaenunpoBaTb B rpaduueckoii, mpeaMeTHol Gopme mo-

OCHOBHOE CBOWCTBO ApoOH.

HATHUA 1 CBOfICTBa, CBSI3aHHBIE C ITOHITHEM OOBIKHOBEHHOM

CoxkparieHue apooei.

TpOoOH.

[TpuBenenue apodeii k

00111eMy 3HAMEHATEITIO.

DopMyJIHPOBATE, 3ANIUCHLIBATL C [TOMOLYbI0 OYKB

OCHOBHOE CBOMCTBO OOBIKHOBEHHOM JIpoOH, IpaBuiia

CpaBHEeHUE, CIIOKEHUE U
BBIYUTAHUE IPOOCH C

[PaA3HBIMU 3HAMCHATCIIAMH.

NMECTBHUI ¢ OOBIKHOBEHHBIMU JAPOOSIMH.

|'|pe06pa3OBbIBaTb OOBIKHOBEHHBIE IPOOU, CPABHUBATH U

YIIOpAOOYNBATDH UX. BbINONHATDb BbIUKCIIEHHS C

KonTponbHast padorta Ne2

OOBIKHOBEHHBIMH JIPOOSIMH.

AHAJIA3 KOHTPOJIHHOM

paboTHI.

CTPOUTD JTOTHYECKYIO [IETTOYKY PACCyKICHUIT; KPUTHICCKH

OLLeHNBATb MOJyYEHHBIN OTBET, OCYLLLECTB/IATH

Cl10)KEHHE U BEIYUTAHUE

CMCIIaHHBIX YHUCCII.

CAMOKOHTPOIJIb, ITPOBEPSIA OTBET HA COOTBETCTBUEC YCIIOBHUIO.

ﬂpOBop,MTb HECJIOXKHBIC UCCIICIOBaHUs, CBA3aHHBIC CO

KonTponbHas padoTa Ne3

CBOMCTBaMU JPOOHBIX YHCEII, OTIUPASICh HA YUCIIOBbIE IKCIIE-

AHaITA3 KOHTPOJIHHOM

paboTHI.

IPUMCHTBI (B TOM YHCJIC C UCIIOJIb30BAHUECM KAJIBKYJIATOPA,

KOMIIbIOTEPA)

3.YMHOKeHHE U JeIeHne
00BbIKHOBEHHBIX po0eii

(289).

@D opMyJIMPOBATH, 3aANUCHIBATL C [TOMOLYbH0 OYKB

mpaBUJia JIeNCTBUI C O0OBIKHOBEHHBIMH ,I[pO6$IMI/I.

'YMHOXEHUE IpoOei.

Mpeobpa3oBbiBATb 0GLIKHOBEHHBIE IPOOH.

Haxosxxnenue npodu ot

qucia.

BbINONHATDb BhIUKCIICHHS ¢ OOBIKHOBCHHBIMHU JIPOOSMH.

I'IpeACTaBnilTb OOBIKHOBEHHBIC ,Z[pO6I/I B BUAC NCCATUYHBIX

[ I[pumeHeHne
pacIpenenIuTeaIbHOro

CBOMCTBA YMHOKCHHSL.

1 JCCATUYHBIC B BUJIC 06LIKHOBCHHBIX; HaxXo4uTb

NECATUYHBIC TPUOIKEHHST OOBIKHOBEHHBIX JIPOOEH.

KonrtponbHas padora Ned

Mcnonb30oBaTb sKBHUBAIICHTHBIEC MPEICTABICHUS IPOOHBIX




AHAJIN3 KOHTPOJIbHOM

paboTHI.

YUCCII IPpHU UX CPpaBHCHUU, TPHU BBIYUCIICHUAX.

AHaﬂVI3I/IPOBaTb 1 OCMbIC/IMBATDb TEKCT 3agaun, Nepe-—

B3anmHo oOpaTHbIe Yncia.

¢dopMynunpoBaTb yciosue, U3BJ1I@KATb HEOOXOIUMYIO

Jlenenue.

nH(popMalro, CTPOUTD JIOTUYECKYIO IIEMOUYKY

HaxoxaeHue ynciia 1mo ero

pooOH.

[pacCyXICHHI; KpUTHYECKA OLL€HMBATb NOJIYyYEHHbIN

O0TBET, OCYLWLECTB/IATb CaMOKOHTPOJIb, IPOBEPSIS OTBET HA

/IpoOHbIE BBIpaKEHHUS.

COOTBCTCTBHC YCIIOBHIO.

KonTponbHas padota Ne5

I'IpOBo.D,VITb HCCJIOZKHBIC NCCIICAOBaHUs, CBA3aHHBIC CO

AHaIM3 KOHTPOJILHOM

paboTHI.

CBOMCTBaMU JPOOHBIX YMCEII, OTIUPASICh HA YUCIIOBBIE IKCIIE-
[PUMEHTHI (B TOM YHCJIE C UCIIOJIb30BAHUEM KAJIbKYJIATOPA,

KOMITHIOTEPA)

4.0OTHOLLIEHU S U

nponopuuu (144).

NMpUBOAUTDL npuMeps! UCITOIB30BaHUS OTHOIICHUH Ha

IMPAKTUKE.

OTHOLIEHUS.

Pemarhb 3a1aun Ha IMPOLCHTHI U I[pO6I/I (B TOM 4YHUCJIC 3aa9Hn

[ Iponopuuu.

13 peaTbHOUM MPAKTUKH ), UCTIOJIB3Ys MPU HEOOXOAUMOCTH

KaJIbKYJISTOP,; UCIIOJIb30BAaTh NOHATUS OTHOLLUEHUA N

[Tpsimas 1 oOpaTHas
MPONOPLUOHAIIbHBIE

BaBHCHUMOCTH.

riporiopyuy nipu peuiCcHuM 3a1ad.

AHaJ'IVIBI/IpOBaTb 1 OCMbIC/INBATDb TCKCT 3agauu, Nepe-

KontpomnbHas pabora Ne6

dbopMynupoBaTb yciosue, U3BJIEKATb HEOOXOIUMYIO

AHaJIM3 KOHTPOJIBHOM

paboTHI.

nH(popMalro, MOAETNPOBATD YCIOBHE C TOMOIIIBIO CXEM,

[PUCYHKOB, peaJIbHBIX IIPeAMETOB; CTPOUTb JIOTHYECKYIO

Macrura0.

LCTIOYKY paCCY)i(,Z[CHlflﬁ; KpuTH4YeCKH OLL€HNBATb

JITnHAa OKPY>)KHOCTH U

MJI01Lab KpyTa.

[TOJIYYEHHBIN OTBET, OCYLLLECTB/IATb CAaMOKOHTPOJIb,

MMPOBEPASA OTBET HA COOTBETCTBUE YCIOBHIO.

[ap.

I'IpOBop,VITb HCCJIOXKHBIC UCCIICI0OBAaHUsA, CBA3aHHBIC CO

KonTtposbHast pabota No7

CBOWCTBaMHM JPOOHBIX YKCENl, OIMPAsCh HAa YUCIIOBBIE IKCIIE-

AHAJIN3 KOHTPOJIbHOM

[PUMEHTHI (B TOM YHCJIE C UCIIOJIB30BAHUEM KAJIBKYJIATOPA,

KOMITBIOTEPA).




paboTHI.

BbIyucasITh JUIMHY OKPYKHOCTH | TUIOIIAJbL KpyTa.
BoipaxkaTh 0JHU €IMHULBI U3MEPEHUS YEPE3 APYTHUE.

Hcnmoan30BaTh KOMITBIOTECPHOE MOJCINPOBAHUE U
OKCIICPUMCHT IJId U3YUYCHU CBOMCTB TCOMETPHUICCKUX

00BEKTOB.

5.11oy10:KUTEILHBIE B
oTpuUAaTeIbHbIE YHCJIA

(144).

MpUBOAUTD mpuMepbI HCTIOIB30BAHUS B OKPYIKAFOILIEM

KoopauHatsl Ha MPSMOIA.

MHPC IMOJIOKUTCIBbHBIX U OTPULATCIIBHBIX YU CCIT

(TemriepaTypa, BHIUTPBIII - IPOUTPBHIIIL, BBIIIE - HUYKE YPOBHSI

[ IpOTHBONOJIOKHBIE YHCIIA.

MODS | T. I1.).

Monynp yucia.

N306paxaTb ToukaMu KOOPAMHATHOM MPAMOIi TTOJI0KH-

CpaBHEHHUE YHCEIL.

TCJIBHBIC U OTPULATCIIbHBIC PAllMOHAJIbHBIC YK CJIA.

M3MeHeHre BEIUYHH.

XapaKTe PU30BaTb MHOXXECTBO LICIBIX YUCCI, MHOXECTBO

KonrtposnbHas padota Ne§

[PAlMOHAJIbHBIX YN CCII.

AHaJIM3 KOHTPOJIBHOM

paboTHI.

CpaBHMBaTb 1 YNOPSAA0UYNBATD paloHAIBHBIE YUCIIA.

6.CioskeHne ¥ BbIYUTAHHE
MOJIOKUTECJIBHBIX M
OTPHHATEJTBbHBIX YUCEJI

(124).

CI105KeHHE YHCeN ¢ TTOMOIIBIO

KOOPJIMHATHOW IIPSIMOM.

N306paxaTb ToukaMu KOOPAMHATHOM MPAMOA TTOJI0KH-

TCJIbHBIC U OTPULATCIIbHBIC PALIMOHAJIBHBIC YK CJIA.

Cli0KeHue OTpUIaTEIbHBIX

HHUCEII.

XapaKTe PU30BaTb MHOXXECTBO LICIBIX YUCCI, MHOXECTBO

[PAlMOHAJIbHBIX YHCCII.

CI10KeHUE YHCell C Pa3HbIMU

SHaKaMMu.

bOpMYNMPOBATb 1 3aMUCHIBATb C TTOMOMLILIO OYKB

CBOWCTBA JEHUCTBUM C PAlHOHAIBHBIMHU YUCIIAMU,

Brruntanue.

NPUMEHSATb /1711 TpeoOpa30BaHUs YUCIOBBIX BBIPAKCHHA.

KonTtposbHast pabota Ne9

CpaBHI/IBaTb " YNopAAOYUBATb paniioHaJIbHBIC YHCIIA,

BbIMOJIHATb BBIYMCICHUS C pallMOHATIbHBIMH YHCIAMHU.




AHAJIN3 KOHTPOJIbHOM

paboTHI.

7.YMHOKeHHe U 1eJIeHne
MOJIOKUTEJILHBIX U
OTPHLATEIbHBIX YK Ce

(184).

XapaKTepu30BaTb MHOKECTBO LENILIX YHUCE, MHOXKECTBO

'YMHOKEHHE.

[PAalMOHAJIbHBIX YHCCII.

Jlenenue.

dOpPMyYIMPOBATb 1 3aMMUCHIBATb ¢ MOMOLILIO OYKB

CBOMCTBA JEHCTBUN C PallMOHAIILHBIMU YUCIIAMU,

KonTtposbHas padota NelO.

NMPUMEHATb 1t TpeoOpa3oBaHMs YHCIOBBIX BBIPAKCHHUH.

AHaM3 KOHTPOJILHOM

paboTHI.

CpaBHMBaTb 1 YNOPAA0UYNBATD paLHoHaNbHbIE YHCIA,

PamyonanbHbIC YKCa.

BbIMOJIHATDb BBIYMCIICHHU C pallMOHATIbHBIMHY YU CIIAMH.

CBoOMCTBa JEUCTBUH C

palliOHaJIbHBIMH YU CJIaMU.

8.Pemienne ypaBHeHuH

(164).

PackpbITHE CKOOOK.

Koadduunent.

UMTaTb u 3aNMUCbIBATb OYKBCHHBIC BHIPAKEHHSI, COCTAB-

I[TomoOHEBIE CllaraeMble.

VIATH 6YKB6HHI>IC BBIPpAKCHUA 110 YCIIOBUAM 3a/iay.

KonTponbHast padorta Nel 1

BbluncnATb unciosoe 3HaueHne 6y’KBCHHOF0 BBIPpAXKCHUA

AHaJIM3 KOHTPOJIBHOM

paboTHI.

MPpH 3aJaHHBIX 3HAYCHHUAX 6yKB

COCTaBNATb ypaBHEHHs 110 yCIOBUAM 3a1ad. PewwaTb

Pemenne ypaBHeHU.

HpOCTCfII.HHC YpaBHCHUA HA OCHOBC 3aBHCHUMOCTEH MCKIAY

KontpomnbHas padora Nel2

KOMIIOHEHTaMHU apu(pMETUIECKUX EeHCTBUH.

AHaJIM3 KOHTPOJIBHOM

paboTHI.

9.KoopauHaTsl HA

miockoctu (144).

CTPOUTb Ha KOOPAWHATHOH TUIOCKOCTH TOYKH M (PUTYPHI TI0

3a/IaHHBIM KOOpAMHATaM; ONpPeAeNATb KOOpAUHATHI TOYEK.




2 [NeprienaukynspHbie npsimbie. 3BI€KATb nHGOPMAIIHIO U3 TaOJIHIl U THATPAMM,
) [TapasienbHbIe TIPSIMbIE. BbIMOJIHATb BBEIYHUCIICHUS 110 TAOJUYHBIM TaHHBIM,
4 KoOp HHATHAS TIOCKOCTD CPABHUBATb BenU4MHBI, HAXOAUTb HauOOJIbIINE U
HauMEHbBIIINE 3HAYCHUS U JIp.
2 CronbuaTbie TuarpaMMsl.
BbINONHATL c60p nHGOpPMAIMK B HECIIOKHBIX CITydasX,
2 ['paduxmn.
MpepcTaBnATbL undopmanuio B Buze TabIUI U AHATPAMM,
1 Koutposbhas padota Nel3 | 1oy upesie ¢ 1OMOLIBIO KOMITBIOTEPHBIX IPOIPAMM.
AHAJIA3 KOHTPOJIHHOM
1
paboTHI.
10.AToroBoe moBTopenue
(17 9).
1 JlenuMocCTh Yucel.
JletficTBHSI ¢ 0OBIKHOBEHHBIMH
2 POOSIMU ¥ CMEIIIAaHHBIMU
YHCIIAMH.
> o 3HaTh MaTepual, U3y4eHHbIN B Kypce MaTEMaTUKH 3a 6
THOLICHUS ¥ IPONOPUMH. | o .o
4 e p—— YMeTh IPUMEHSTh MTOJIYICHHBIC 3HAHMSI Ha TIPAKTHKE.
MCITAMI 'YMeTb JIOTHYECKHU MBICITUTh, OTCTAaNBaTh CBOIO TOUKY
3pEHUs U BBICTYIIMBATh MHCHHE JPYTHX, pa0OTaTh B
4 Pelenue ypaBHEHUM. KOMaHJIE.
1 KoopauHaThl Ha MI0CKOCTH.
1 KontponbHas pabora Nel4
(uTorosas).
1 AHaM3 KOHTPOJILHOM
paboTHI.
1 [ToBTOpeHmEe 1 0000IIEHNE.
o PesepB BpeMeHH
175

UToro

Tpebosanusn K ypoeHI0 n0020mMoBKU

B PE3YIbTAaTC U3YUCHUA KYpCa MATCMATHKNU 6 xacca yqamuecs HOJIKHBI:

» OBJIAJICTh MOHATHIMH, CBI3aHHBIMH C JCIIMMOCTBIO YKCEJI, 3HATh MPHU3HAKU JICJTMMOCTH Ha 2, 3,
4,5,8,9, 10, ymeTh UCIIOIB30BATh MIPU3HAKU JCITUMOCTH IIPH COKpAIEHUU Apo0eit;

>

IIpaBHUJIBHO yrIOTpe6J'I$ITI> TEPMHHBI, CBA3aHHBIC C pa3JIMYHBIMU BHAaMH YHUCCIT U crocodamu
uX 3aliMCu: LECJIbIX, ,Z[pO6HI>IX, MOJIOKUTCIIBHBIX U OTPULATCIIbHBIX YHC/IaX; YMCTh IICPCXOAUTH




OT OJHON (OPMBI 3alKCH YUCIIA K APYrod M BbIOMpaTh Haubolee MOIXOASIIylo (opMmy s

KOHKPETHOTO CITyJas;

BBINOJIHATE apu(pMETUYECKHE ACUCTBUS C PallMOHATIBHBIMHU YUCIIAMH;

NpUOOpPECTH TPUBBIYKY NPUKUIKKA TOIYYHBIIUXCS OTBETOB, HAOMIONATh 33 W3MEHEHHSIMHU

pe3yIbTaTOB;

YMETh CPaBHUBATH MOJIOKUTEIBHBIEC M OTPULIATEIbHBIC YNCIIa, 3allCaHHbIe B JII000i popme;

pemaTh TEeKCTOBBIE 3a/1a4i apu(METHUECKUM CITIOCOOOM, pelaTh 3aJauu Ha ApoOu U MPOLEHTHI.

npuoOpecTr ombIT paboThl ¢ OyKBEHHBIMH BBIPAKCHUSIMH; COCTABIIATH BBIPAKCHUS W3 YUCEN,

OYKB I10 YCJIOBHIO 3a/1a4H;

NOHUMATh W MPAaBWIBHO YIOTPEONATH TEPMHUHBI «BBIPAKCHHE», «YPABHEHHE», «KOPCHb

ypaBHEHHUS»; IOHUMATh CMBICT TPEOOBaHM PELINTh ypaBHEHUE M HAUTH KOPEHb YPABHEHUS;

BBINIOJIHATE TIPUBEJCHUE IOJOOHBIX CJAaraeMbIX, BBIIOJHATH YHCIOBBIC IIOJCTAHOBKH B

OYKBEHHOM BBIPKEHUH U HAXOJUTh €r0 3HAUYCHUE;

YCBOMTH QJITOPUTM pEIICHUS JIMHEWHBIX YpPaBHEHUI M, HCIIONB3YyS OIpEICICHUE KOPHSA

ypaBHEHHS, YMETh 3alMCHIBATh OTBETHI JUIs YPaBHEHUH, HE UMEIOIINX KOPHEH, U ypaBHEHUH CO

MHO’KECTBOM KOPHEHA.

MOJTYYHTh MPEJCTABICHHE O KOOPAMHATAX TOYKH, KaK CIIOCO0€ 3a/laHusl TOUYKH Ha TUIOCKOCTH;

YMETh Ha KOOPJIUHATHOH IJIOCKOCTH CTPOUTH TOYKH;

» yMeTb pa3nyarh OKPYKHOCTb H KpYyr, pa3in4yarb MW CTPOUTHh MapauieNbHbIE U
NEepPIECHIUKYIISPHBIC TIPSIMBIC;

» YMETb BBIUUCIATH JJIUHY OKPYKHOCTH U TUIOIIAAb KpyTa.

YV VWV VWV VVV VY

Y

Hcnonv3yeman numepamypa:

YuebHuk « MaremaTukay . 6 kiacc. Y4eOHUK JUIst 0011e00pa30BaTeIbHbBIX YUPEKICHHH.
Agtopsr: I'.B. Hopodees, NU.®. apwirun, C.b. CyBopoBa u ap. 5-¢ uza. — M.: Ilpcesienue,
2016. YueOHUK oOecnieunBaeT yCcBOEHHE 0053aTeIbHOT0 MUHUMYMa COJIep)KaHUsl 00pa3oBaHUs.

Paboune nporpammsl o matemaTtuke 5-6 kinaccol- K YMK I'.B. Jopodees u np. Mocksa
IIpocesamenue 2016 rox.

Cocrasurenu: H.B.ITlanuna, FO.A.CenaBkuHa.

7 knace
MATEMATHUKA
AJITEBPA
3 yaca B Heae10, Becero 102 gaca.
KonTtpouabsnbix pador 10

1. Beipaxenus, TokaecTBa, ypaBHeHHs (22 4aca).

UucnoBsle BbIpakeHUS ¢ TnepeMeHHbIMH. [Ipocreiimnie mnpeoOpa3oBaHUs BbIpaXKEHHIA.
YpaBHeHuUe, KOpeHb ypaBHEHUs. JIMHEHHOE YypaBHEHHE C OJJHOM EPEMEHHOM. Penienne TeKCTOBBIX
3a/1a4 METOJIOM COCTaBJI€HUs ypaBHEHUN. CTaTUCTUYECKNE XapAKTEPUCTUKHU.

OcHognass yenb — CHCTEMATU3WpPOBaTh W OOOOLIUTH CBEACHHS O MpeoOpa3oBaHUIX
anreOpanvyecKrX BBHIPAKEHUI U PEIlIEHUH YpaBHEHHH ¢ O/IHOM MepeMeHHOM.

[TepBas Tema Kypca 7 Kjacca SBISIETCS CBSI3YIOIIMM 3BEHOM MEXIY KYpCOM MaTeMaTUKH 5—6
KJIACCOB M KypcoM ayreOpsl. B Hell 3aKperistoTCsl BHIYUCIUTEIbHBIC HABBIKU, CHCTEMaTU3UPYIOTCS
1 00001IaI0TCS CBEICHUS O MMPE0OPa30BAHMX BBIPAKEHHUIN U PEIICHUU YPaBHEHUIA.

HaxosxieHne 3Ha4eHHi YMCIOBBIX U OYKBEHHBIX BBIPAKEHHUH JAaeT BO3MOXKHOCTH IMOBTOPHUTH C
yYallUMHCS  TpaBWia JACHUCTBUH C  palUMOHAIbHBIMU  YHCJIAaMH. YMEHHUS  BBIOJHSTH
aprupMETUYECKUE NEUCTBHS C PAIMOHAILHBIMU YHCIIAMU SIBJISIIOTCS OMOPHBIMHU JIJIST BCETO Kypca
anreOper. CrieqyeT BBISICHUTh, HACKOJIBKO TIPOYHO OBJIAJENH UMHU Y4YallUuecs, U B clydae
HEOOXOJMMOCTH OPTaHU30BaTh TOBTOPEHHWE C IEJbI0 JIMKBUIAIIMK BBISBJICHHBIX ITPOOEIIOB.



Pa3BUTHIO HABBIKOB BBIYMCICHUN JOJDKHO YACIATHCS CEPbE3HOE BHUMAHUE U B JAJBHEHIIEM IIPU
W3Y4YEHHUHU JPYTUX TEM Kypca anreOpsbl.

B cBA3u ¢ paccMoTpeHueM BOIpoca O CPaBHEHHM 3HAYECHUHM BBIPAXKECHHUM PpaCIIUPSIOTCA
CBEJCHUS O HEPABEHCTBAX: BBOJATCA 3HAKM HEPABEHCTB,  JAETCA IIOHATHE O JBOMHBIX
HEPaBEHCTBAX.

[Ipu paccmoTpenuu npeodpazoBaHuil BeIpaKeHUI (HopManbHO-ONEpaTUBHBIE YMEHUS OCTAIOTCS
Ha TOM € YPOBHE, y4allluecs ITOAHMMAIOTCS Ha HOBYIO CTYIIEHb B OBJIAJICHUU TeOpUEH. BBoasaTcs
MOHATHS «TOXKJIECTBEHHO PAaBHBIE BBIPAKEHUS», TOXKIECTBOY», «TOXKJIECTBEHHOE MPeoOpa3oBaHUe
BBIPQKEHUI», COJEpKAHHE KOTOPBIX OYAET TIOCTOSHHO pPAaCKpPhIBATBCA W YIIYONATHCS TpHU
M3Y4YeHUH TMpeoOpa3oBaHUil pa3NuyHbIX anreOpandeckux BbipakeHui. lloguepkuBaercs, uTO
OCHOBY TO]IECTBEHHBIX MPe0Opa30BaHUI COCTABIISIIOT CBOWCTBA ACHCTBHIA HAJl YNCITAMH.

VYceunupaercd poiib TEOPETHYECKUX CBEACHUN MPU PacCMOTpeHHHM YypaBHeHUW. C Lemnbro
o0ecrieyeHrs: OCO3HAHHOTO BOCIIPHSTHS YYAIIMMHUCS aJTOPUTMOB PELICHHUS YpPaBHEHUH BBOIMTCS
BCIIOMOTaTeNIbHOE TOHSATHE PAaBHOCWJIBHOCTU YpaBHEHUH, (OPMYIUPYIOTCS U Pa3bACHAIOTCA Ha
KOHKPETHBIX IIPUMEPAX CBOWCTBA PABHOCWIBHOCTU. [laeTCs INOHATHE JIMHEWHOIO YPABHEHUS H
UCCIIeyeTCs BOMPOC O YMCie ero KopHed. B cucreme ynpaxkHeHuid oco00e BHUMAaHHE YACNSETCS
PCLICHUIO ypaBHEHHI Buaa ax = b mpu pasnuunbix 3HaueHusx a u b. I[Ipomomkaercs pabora 1o
(GOpMHUPOBAHHIO Yy Yy4YalIUXCS YMEHHUS HCIONB30BaTh amnmapar ypaBHEHHMH Kak CpPEICTBO s
pellIeHns TEKCTOBBIX 337a4. Y POBEHb CI0KHOCTHU 3aJ1a4 3/1ECh OCTAETCS TAKUM K€, Kak B 6 Kiacce.

N3yueHnue Tembl 3aBeplIaeTCsl O3HAKOMJIEHHUEM YYalUXCsl C MPOCTEHIIMMU CTATUCTUYECKUMHU
XapaKTepUCTHKAMHU: CpPEIHUM apu(METHUECKUM, MOJIOH, MEIWaHOW, pa3MaxoM. Ydammecs
JOJKHBI YMETh MCHOJIb30BaTh 3TH XAPAKTEPUCTUKHU JI1 aHAIM3a Psiia JAHHBIX B HECIOXHBIX
CUTYyaLUsX.

Konmponvnvix pabom: 2

2. ®yukuuu (12 yacon)

OyHkius, obnacte onpexaeneHus ¢GyHKUMU. Bbruucrnenue 3HadeHui ¢GyHKUMU 1o Qopmyne.
I'paduk ynkuuu. [Ipsimast mponopuroHanbHOCTH U ee rpaduk. JInneliHas GyHKIus U ee rpaduxk.

OcnosHas yenb — 03HAKOMUTH YUYaIlUXCsl ¢ BAKHEUITMMU (YHKIIMOHAIBHBIMU TOHSATHIMU U C
rpadukamMu psIMOM MPOMOPLUOHAIBHOCTH U JMHEWHON (YHKIIMH 00Iero Buja.

JlaHHas Tema sBIseTCS HayalbHBIM ATAllOM B CHCTEMAaTHYECKOH (PYHKIIMOHAIBHOM MOArOTOBKE
yyammxcs. 3/1eCh BBOJAATCA TakKue€ TMOHATHSA, Kak (YHKIUS, apryMEHT, 00JacTh ONpeleeHUs
¢bynkuuu, rpadpuk QyHKuuu. OYHKIUS TPaKTyeTCs KakK 3aBHCHMOCTh OJHOM MEpeMEHHOW OT
Ipyroi. Yyaiiuecs MoJIy4aroT MepBOe MpeCTaBlIieHne o crocofax 3amanus Qyukiuu. B manHoi
TeMe HauMHaeTcs padoTa mo (JOPMUPOBAHMIO Y YYALIMXCS YMEHMH HaXOAWUTh MO (GopMylie 3Haye-
HUe (DYHKUMHU 1O M3BECTHOMY 3HAUEHHIO apryMEHTa, BBINOJHATH Ty JK€ 3aJauy MO rpaQuky u
pewarth 1o rpauky oOpaTHyIo 3a1a4y.

OyHKIMOHANbHBIE MOHATHS MOJYYalOT CBOIO KOHKPETH3AIMI0 IPU H3YYEHUU JIMHEHHOU
(GyHKIMM M €e YacTHOro BHJAAa — MPSAMON HPOMOPLHUOHATIBHOCTH. YMEHHUS CTPOUTh M YHMTATh
rpaduku 3TUX (QYHKIUI IHPOKO HCHOJB3YIOTCS KaK B caMOM Kypce anreOpbl, Tak U B Kypcax
reoMeTpuu M (QU3MKU. Yyamgecs JOJDKHBI TMOHUMAaTh, Kak BIUSET 3HaK Koddduuumenra Ha
pacnosokeHne B KOOPIUHATHOMN TIOCKOCTH rpaduka yHKimu y = Kx, rae u K # 0, kak 3aBUCUT OT
3HaueHuii K u b B3anmHoe pacrionoxenue rpadukoB AByX QyHKImiA Buna y = kx + b.

®opmupoBaHue Bcex (QYHKIMOHAIBHBIX MOHATUN U BBIPA0OTKA COOTBETCTBYIOUINX HABBIKOB, a
TaKXe M3y4eHUE KOHKPETHBIX (YHKIMHA COMPOBOXKAAIOTCS PACCMOTPEHHUEM INPHUMEPOB PEabHBIX
3aBUCHUMOCTEN MEXAy BEIMYMHAMH, YTO CIOCOOCTBYET YCHJIEHUIO MPUKIIAJHON HaIlpaBI€HHOCTH
Kypca anreopsl.

Konmponvnvix pabom: 1

3. CreneHb ¢ HaTYpaJbHBIM NoKa3aTesneM (13 yacoB)
CreneHb C HaTypaJIbHBIM MOKa3aTesneM U ee cBorcTBa. OnHouIeH. OyHKIUU y = X2, y= x> 1 ux
rpaduKu.



OcnosHas yenb — BBIPAdOTaTh YMEHHE BBITIOIHATD JE€HCTBUS HaJ CTENCHSIMU C HaTypaJbHBIMU
MTOKa3aTeIsIMHU.

B nmanHOM TeMe [naercs OmNpenesieHUE CTENEHM C HaTypallbHBIM MoOKa3areineM. B kypce
MaTeMaTHKHU O Kjlacca ydalluecs YK€ BCTpeuaauch ¢ IPUMEpaMu BO3BEIEHHs YMCel B CTENEeHb. B
CBSI3M C BBIYMCIIEHUEM 3HAYEHMHM CTEleHW B 7 Kiacce Jaercd IpeACcTaBICHUE HAXO0XKICHUU
3HAYEHUN CTENEHUW C IIOMOIIBIO KaJIbKyjlsATOpa.  PaccmaTpuBaroTcs CBOMCTBA CTENEHU C
HaTypaJIbHBIM IIOKa3aTesneM. Ha npuMepe 1oka3aTenbcTBa CBOMCTB CTENEHU y4YallUecs BIEPBbIE
3HAKOMSATCS C JO0Ka3aTelbCTBAaMM, IPOBOJMMBIMU Ha airedpanueckoM Mmarepuane. CpoiicTBa
CTENEHU C HATypaJIbHbIM IOKA3aTeJIEM HaXOAAT IPUMEHEHHE IPU YMHOXXEHHHU OJHOYIEHOB U
BO3BCJICHUM OJHOYICHOB B CTENEHb. [IpM HAXO0XKIEHMM 3HAYCHWM BBIPAKEHUH, COACpXKAILIUX
CTETeHH, 0c000e BHUMaHUE CIIeyeT OOpaTUTh Ha MOPAIOK ICHCTBUA.

PaccMoTpenue GyHKIMA y = X2, ¥ = X° 103BOJISIET MPOJOKHTE PaGoTy MO (hOPMHPOBAHMIO
YMEHUH CTPOUTh W 4YHTaTh rpadukn (QyHKUui. BaxkHo oOparuTe BHMMaHHE yd4alluxcs Ha
ocoOeHHOCTH Tpaduka QyHKIMH Yy = X°! rpadMK IPOXOAUT yepe3 Hayajao KoopAuHatr, ock Oy
SBIISIETCS €r0 OChI0 CHMMETPHUH, IpaUK pacioiokeH B BEPXHEH MOITYIIIOCKOCTH.

Ymenue ctpouth rpadpuku QyHKOMA y = X" My = x> UCIIOJIB3YETCSl A1 O3HAKOMIICHUS
YUYAIIUXCS ¢ TPAQUUECKUM CIIOCOOOM pEIIeHUs] ypaBHEHUI.

Konmponvnvix pabom: 1

4. Mmuorowiensl (17 yacoB)

Muorounes. CinoxeHue, BBIUUTAHUE U YMHOXEHUE MHOTOWICHOB. Pa3no)keHre MHOTIOYJIEHOB
Ha MHOHUTEIIH.

OcHognass yenb — BbIPAOOTaTh YMEHHUE BBINONHATH CJOXKEHUE, BBIUWTAHUE, YMHOXXEHHE
MHOT'OUYJICHOB M Pa3JI0KEHUE MHOTOUYJICHOB Ha MHOKHUTEIIH.

Jannas Tema wurpaer (QyHZaMEHTaJbHYIO poJib B (OPMUPOBAHMU YMEHHS BBIMOIHSATH
TOXJIECTBEHHBIE MPEOOPa30BaHUs aNTreOpanyecKux BoIpakeHuil. @opMupyembie 31ech GOpMaTbHO-
oTrepaTHUBHbIC YMEHHS SBISIOTCS OMOPHBIMU MPU U3YUEHUU JEHCTBUI C pallMOHATBLHBIMH JIPOOSMHU,
KOPHSIMH, CTETICHSAMH C PalliOHATBHBIMU ITOKA3aTEIISIMU.

N3yueHne TeMbl HauyuMHAeTCd C BBEICHUS TMOHATUW MHOTOYIEHAa, CTAaHJAPTHOTO BHUAA
MHOT'OYJICHA, CTETIEHH MHOTOWIeHa. OCHOBHOE MECTO B ATOM TeMe 3aHUMAIOT aJITOPUTMBI IEHCTBUIMA
C MHOTOWIEHAMH — CJIO)KEHHUE, BBIUMUTAHHE M YMHOXKEHHE. YUalluecs NOJKHBI MOHUMATh, UTO
CyMMYy, pa3HOCTh, IPOM3BEACHNE MHOTOUYJICHOB BCETJa MOXXHO MPEJICTaBUTh B BUJE MHOTOYJICHA.
JIelicTBUS CIOXKEHUSA, BBIUMTAHHUS U YMHOXXEHHS MHOTOUYJIEHOB BBICTYNAIOT KaK COCTaBHOM
KOMIIOHEHT B 3a/IaHHMSX Ha MpeoOpa3oBaHMs IENbIX BbIpaxkeHu. [loaTomy Henenecoobpa3HO
MEePexXoIUTh K KOMOMHUPOBAHHBIM 33aJJaHUSIM MPEXKJIe, YeM YCBOCHBI OCHOBHBIE AITOPUTMBI.

Cepbe3Hoe BHHMAHHE B ITOM TeMe YAENAETCS Pa3JI0KEHUI0 MHOTOUYJICHOB HAa MHOMXHUTEIH C
MOMOIIBI0 BBIHECEHHMSI 3a CKOOKM OOIIero MHOXHUTENsS W C TMOMOUIbI0 TPYNIHPOBKH.
CooTtBeTcTBYyIOIIHE TTPeoOpa3oBaHms HAXOIAT MIMPOKOE MPUMEHEHHE KaK B Kypce 7 Kjiacca, Tak U B
MOCIEAYIONUX KypcaX, 0COOCHHO B IEUCTBUSAX C PAIlMOHATBHBIMU APOOSIMH.

B nanHO¥ Teme ydwammecss BCTpEYAIOTCS C MPUMEpaMHU HCIOJIB30BaHUS PACCMaTPUBAEMBIX
peoOpa3oBaHUil IPH PEIICHUN Pa3HOOOPA3HBIX 3a/1a4, B YACTHOCTH IMIPU PEIICHUU ypaBHEHUH. ITO
MO3BOJISIET B XOJI€ M3YYCHHsS TEMbI MPOJODKUTH paboTy 1o (HOPMHUPOBAHHIO YMEHHs PEIIaTh
ypaBHEHUS, a TAKXKE pellaTh 3aJadyd METOJOM COCTaBJIEHUsI ypaBHEHHMU. B uucio ynpakHeHuit
BKJTFOYAIOTCS HECTIOKHBIC 3a/IaHMsI Ha JIOKA3aTEIhCTBO TOXKICCTRA.

Koumponvnwix pabom: 2

5. DopMyJIbI COKPAIIEHHOT0 YMHOkeHus (18 uacos)
®opmyist (a + b)? = a® + 2ab + b? (@ +b)® = a®+ 3d’b + 3ab® + b*, (a £ b) (@® + ab + b?) =
a® +b®. TIpumenenne GOpMyIT COKPALIIEHHOTO YMHOKEHHS B IPEOOPA3OBAHMAX BEIPAKCHHIL.
OcnosHnas yenb — BBIPAOOTATh YMEHHME MPUMEHATh (OPMYJIBI COKPALIEHHOTO YMHOXEHHS B
npeoOpa3oBaHUAX WENbIX BBIPAKEHUH B MHOTOWIEHBI W B PAa3Io)KEHUHM MHOTOWICHOB Ha
MHOXHTEIH.



B manHo#i Teme mpomosnkaercs pabora mo (GOPMHPOBAHHIO Y YUAIIUXCSA YMEHHUS BBITOJHATH
TOX/IECTBEHHBIC MPEOOPA30BaHUS IENbIX BbIpakeHHd. OCHOBHOC BHHUMAaHUEC B TEME YICIACTCS
dopmynam (a - b) (@ + b) = d® - b2, (a + b)? = a* + 2ab + b?. Yuammecs TOIKHBI 3HATH STH
(bopMyJIBI M COOTBETCTBYIOIIUE CIIOBECHBIC (OPMYJIMPOBKH, YMETh MPUMEHSITh HMX KaK «ClieBa
HAIPaBO», TAK U «CIPaBa HAJICBOY.

Hapsiy ¢ yKa3aHHBIMHE paccMaTpUBaioTes Takke hopmyisl (a + b)® = @+ 3a%b + 3ab® + b°
+b® = (a+b) (@® + ab + b?). OxHako oHM HAXOXAT MEHbIIEE MPHUMEHEHHE B KypCe, OSTOMY He
CIIIyeT M3JIUIIHE YBICKATHCS BBIMOJIHCHUEM YIIPAKHEHUI HA UX UCIIOJIb30BaHHUE.

B 3akirounTenbHOW YaCTH TEMBI PAaCCMATPUBACTCS MPUMCHEHHE pA3JIMYHBIX IIPUCMOB
Pa3IoKEHNSI MHOTOYWICHOB HAa MHOXHTEIH, a TaKKe HCIOJIb30BaHUE IMPeoOpa3oBaHUIl IEIIbIX
BBIPKCHHH IS PEIICHUsSI IUPOKOTO Kpyra 3a/1ad.

Konmponvnvix pabom: 2

3

6. CucreMbl JTuHeHbIX ypaBHeHu i (144yacoB)

Cucrema ypaBHeHull. Pernienue cucteMsl IByX JIMHEWHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMU U
€ro reoMeTpuyeckas MHTeprnperanus. PelleHue TEeKCTOBBIX 3a7ad METOAOM COCTaBJICHMS CUCTEM
YpPaBHEHU.

Ocnosnasi yenp — O3HAKOMUTH Y4YalllUXCA €O CIOCOOOM pEIIeHUs CUCTEM JIMHEMHBIX
YpaBHEHUH C JByMsI IIE€PEMEHHBIMH, BbIpaOOTaTh YMEHHE pellaTh CHCTEMbl YpPaBHEHUH W
IIPUMEHSTh UX MPU PELICHUH TEKCTOBBIX 3aJau.

N3ydyenue cucteM ypaBHEHHUH pacrpenaensercss Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce
BBOJUTCSI IOHATUE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX YPaBHEHUM.

W3noxxeHne HAaYMHAETCSI C BBEACHUS MOHATUS «JIMHEHHOE YpaBHEHUE C IBYMS [IEPEMEHHBIMUY.
B cucremy ynpakHEHUH BKJIIOYAIOTCS HECJIOXKHBIC 33[JaHUS HA PELICHHUE JIMHEHHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU B LIEJIBIX YUCIIAX.

dopmupyercss yMEHUE CTPOHMThH rpaduk ypaBHeHus a + by = ¢, rne a # 0 wiu b # 0, mpu
pa3nuuHBIX 3HauYeHUsX a, b, ¢. BBemenuwe rpaduyeckux oOpa3oB JaeT BO3MOXKHOCTH HATJISIHO
UCCIIE0BaTh BOIPOC O YHUCIIE PELICHUI CHCTEMBI JBYX JIMHEWHBIX YpPaBHEHUH C IByMs Iie-
PEMEHHBIMHU.

OCHOBHOE MECTO B JaHHOW TEME€ 3aHUMAET HM3yYEHHUE AITOPUTMOB PEIICHHUS CHUCTEM JBYX
JUHEHHBIX YpaBHEHMH C JByMsl NEPEMEHHBIMH CIIOCOOOM MOJICTAHOBKH M CHOCOOOM CIIOXKEHHS.
BBeneHne cucreM MO3BOJSET 3HAUYUTEIBHO PACHIMPUTH KPYI TEKCTOBBIX 3a7ad, PEIIAEMBIX C
MOMOMIBIO anmapaTa anredpsl. [IpuMeHeHne cucteM yrpouaeT mpolece nepeBoia JaHHbIX 3aauu
C 0OBIYHOTO S3bIKA Ha A3bIK YPAaBHEHUH.

Konmponvnvix pabom: 1

7. IloBTOpenue (6 yacoB)
Ocnosnas yens. [10BTOPUTH, 3aKpenUTh U 0000IIUTH OCHOBHBIE 3YH, momyueHHbIe B 7
KJiacce.
Koumponvnvix pabom: 1

TEMATHYECKOE INTAHUPOBAHHUE
AJITEBPA 7 KJIACC

1O YYEBHUKY: «AJIT'EBPA, 7»

aBT. [.B JIOPO®EEB, C.C.CYBOPOBA, E.A BYHUMOBHNY, JI.B. KY3HEILIOBA,
C.C.MHUHAEBA, JI1.O. POCJIOBA
TemaTuyeckoe MIaHMPOBaHUeE MO ajredpe 7 Kiaace.

Ne Tema Koua- | KonTp. | XapakTepucTHKa OCHOBHBIX BU0B
n/n BO pador NeATeTbHOCTH YYCHUKA
4acoB (Ha ypoBHe y4eOHBIX 1eilCTBHIl).




I'n.1. BeipakeHusi, TOK1eCTBA,
YPaBHEHHUsI.

I1.1.Beipaxkenusi.

YucnoBbie BbIpaXKEHUS.
BeIpaxxeHus ¢ nepeMeHHOMN.
CpaBHeHME 3HAYCHUI BBIPOKCHUN.

I1.2.ITpeo6pazoBanue BEIpaKCHHI.

CBoiicTBa AeHCTBUN HAJ YHUCIAMHU.
ToxxngectBa. ToKOeCTBEHHBIE
npeoOpa3oBaHMs BhIPAKESHUMN.

[1.3.YpaBHeHUs ¢ OJJTHON NEPEMEHHOM.

VYpaBHEHUE U €r0 KOPHHU.
JIuHeitHOE ypaBHEHHUE C OJJHOU
MePEMEHHOM.

Pemenue 3agau ¢ momMoubro
YpaBHEHUH.

[1.4.Cratuctuyeckue XapakTepUCTUKU.

Cpennee apudmernyeckoe, pazmMax u
Moja.

MenuaHa kak CTaTUCTUYECKas
XapaKTepUCTHKA.
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BbINONHATb 31eMeHTapHbIC

3HAKOBO-CHUMBOJIHNYCCKHEC I[Gf[CTBHSI:

NPUMEHATb OYKBBI I

0003HaYeHU YHUCCJI, 11 3aIlIMCH

0o0mux yrBepxacHui; COCTaABAATb

6yKBeHHBIe BBIPAKCHHA 110 YCIIOBUAM,

3aIaHHBIM CJIOBECHO, pUCYHKOM WJIN

ueprexkom; NPeobpa3oBbIBATL

anredpandeckue CyMMBbI U

npousseneHus (BbIMOMHATD

NPHUBEICHUE TIOJOOHBIX CJIAracMbIX,
pacKpbITHE CKOOOK, YIPOIICHHE

MIPOU3BEICHUT ).

BblYMCNATD unciioBoe 3HaYCHUE

OYKBEHHOT'O BbIpaxxeHUs; HAXOAUTb
00J1aCTh JOMYCTUMBIX 3HAYCHU I
IIEPEMEHHBIX B BBIPAXKCHUU.
Pacno3HaBaTh JHUHEIHEIE

YpaBHEHUS.
PemaTe nMHEHHbIE ypaBHEHMUS.

Pemiath TEKCTOBBIE 337291
anredpanvdeckuM crocoOoMm:
MEePEXOIUThH OT CIOBECHOM
(hopMyITUPOBKHU YCIIOBUS 337]a4H K
anredpanveckoil MOJIeTH MyTeM
COCTaBJICHUS YPaBHCHWUS; peliaTh
COCTaBJICHHOE ypaBHEHHUE;
HHTEPNPETHPOBATH PE3yJIbTaT.
N3BiaekaTh HHPOPMAITUIO U3 TAOTUIY

U AMarpaMM, BbINOJIHSATH
BBIUMCIICHUS 110 TAOJIMYHBIM JAHHBIM.
OmnpeneasTe 1o AuarpaMMam
HauOOJbIINE U HAUMEHbILINE TaHHBIE,

CpaBHUBATDb BCINYUHEI.

IpeacraBasaTh nHGOpMAIIIO B BUIE
Ta0JIHII, CTOJI0YATHIX U KPYTOBBIX

auarpaMm, B TOM YHUCJIE C ITIOMOIIBIO




KOMITBIOTEPHBIX MPOTPaMM.

IIpuBOIMTH NIPUMEPHI YUCTIOBBIX
JTaHHBIX (LI€Ha, pOCT, BpEMsI Ha
JIOPOT'Y U T. 11.), HAXOAUTH CPEHEE
apu(pMeTHIecKoe, pa3Max YUCIOBbIX
HaOOpPOB.

IIpuBoaMTL COnEpIKATENbHbBIE
IIPUMEPBI UCII0JIB30BAHUS CPEIHUX
U1l OTIMCaHMSI JAaHHBIX (YPOBEHb
BO/JIbI B BOJIOEME, CIIOPTUBHBIE

TI0Ka3aTesH, ONPEICIICHUE TPaHuUI]
KJIMMAaTUYECKHUX 30H).

I'n.2. ®ynxknum.
[1.5.®yukuu u ux rpaduku.

Uro Takoe QyHKIHS.

Brruucnenue 3naueHuit GyHKIMH 11O
dbopmyre.

I'padux pyHkmm.

[1.6.JIuneitnast pyHKIHSL.
[IpsiMas MponOpLMOHATBHOCTD U €€

rpadux.
JIuneitnas GpyHkuus u e€ rpadux.

12

BblUNCNATD 3nadeHus GyHKUui,
3a/laHHBIX opMynamu (pu

HEO0O0X0IUMOCTH MCMNOJZIb30BaTb

KaJIbKYJSATOP); COCTABNATDL TaOIHIIbI

3HaYeHUH PYHKIUH.

CTpouTb o Toukam rpaduxu

¢dyukimii. ONUCbIBATD cBOMCTBA

(yHKIIMU Ha OCHOBE €€ TpauyecKoro

IIPEJCTABICHHUS.

MogaennpoBatb peaibHbie

3aBUCUMOCTH (OpMyJIaMH U

rpadukamu. YUTaTh rpaduku

peaNbHBIX 3aBUCUMOCTEHM.

Ucnonb3oBaTh (yHKIHOHATEHYIO

CUMBOIIMKY JJIS 3aMUCH
Pa3HOO0Opa3HBIX (DAKTOB, CBA3AHHBIX C
paccMaTpuBaeMbIMHU (QYHKIHSIMH,
oborarras OrnbIT BEIIOTHEHUS

3HAKOBO-CUMBOJIMYECKUX JACHCTBUH.

CTpOMUTb peueBbie KOHCTPYKIIUH C

WCIOJIb30BaHNEM (DYHKIIMOHATILHOM




TEPMHUHOJIOT'UH.

MUcnonb3oBaTb koMIbIOTEpHBIE
MPOTPaMMBI JIJISl IOCTPOSHUS
rpa¢ukoB PyHKIUH, 115
VICCIICIOBAHUS TTOJIOKCHHS Ha
KOOPJIUHATHOMN TUIOCKOCTH I'pa)uKOB
(GyHKUIMN B 3aBUCUIMOCTH OT
3HA4YCHHH KO3 (UIIUCHTOB,

BXOJAIINX B (hOpMYyITy.

Pacno3HaBaTb Bujibl U3y4aeMbIX

¢byukuuii. [lOKa3biBaTh
CXEMATHYCCKHU ITOJIOKCHHUE Ha
KOOPJIMHATHOM TJIOCKOCTH I'PapuKOB

(GyHKIHH.

I'in.3. CreneHns ¢ HATYPAJIbHBIM
MoKa3arteJieM.

I1.7.Crenens u eé cBOICTBA.

Omnpenenenye CTENEHH ¢ HaTypaJIbHbIM
MoKa3aTeseM.

VYMHOKEHHUE U JIeJICHUE CTCIEeHEN.
Bo3BezneHue B creneHb MpOU3BEICHUS U
CTETICHH.

I1.8.O1HOUIEHEL.

OnHOYJIEH U €T0 CTaHAAPTHHIN BU/I.
YMHOXEHUE OQHOUIIEHOB. Bo3Benenue
OIHOYJIEHA B CTEIEHD

Oyukuuu Y = X*,y=x" y pux rpaduku.
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OnuceIBaTh MHOKECTBO IEIIBIX
YUCCJI, MHOKCCTBO PallMOHAJIbHBIX
YuCceii, COOTHOMICHUC MCIKAY 9TUMU

MHOXECTBaMU.

CpaBH nBaThb u YnopsaaodynBaTb
padlrOHAJIBHBIC Y1 CJId, BBIIIOJIHATH
BBIYUCJICHUA C pallUOHAJIbHBIMHA
gucjiaMu, BbIMUCNATD 3HaYCHU

CTEIICHEH C IICIBIM MOKA3aTEIICM.

dopMynumpoBaThb omnpeaeneHue

KBaAPAaTHOI'O KOPHA U3 YUCJIA.

Mcnonb3oBaTb rpaduk GpyHKImH

Y = XZ 115 HaXOXKIEHUS

KBa/IPaTHBIX KOpHel. BblUNMCNATD

TOYHBIE U IPUOIMKEHHbIE 3HAYCHUS
KOpHEH, UCIIOJIb3Ys MTPU
HEOO0XOAUMOCTHU KaJIbKYJIATOP;
IIPOBOJUTH OLIEHKY KBaJPATHBIX

KOpHEH.




dopMyNupoOBaThb omnpeeieHue
KOpHSI TPEThEN CTEIIEHU; HAXOAUTh
3Ha4YeHUs1 KyOMYEeCKUX KOPHEH, TpH
H€O6XOI[I/IMOCTI/I HCIIOJIb3YA

KaJIbKYJIATOP.

L4, Muorounens.. 17 dopMynmpoBaTb, 3anNUCbiBaTh B
[1.9.CyMMa 1 pa3HOCTH MHOTOUJIEHOB. CHUMBOJIMYECKOH opme U
MHorouJjied 1 ero CTaHI[apTHBIf/'I BU. 060CHOBbIBATb CBOIiCTBA CTEIEHH C
CrnosxeHue ¥ BBIYUTaHUE MHOTOUYJICHOB.
HaTypaJbHBIM MTOKa3aTelieM;
I1.10.npounsseznerue oHowIeHa 1 NMPWUMEHATb CBOICTBA CTEIIEHU s
MHOT'OYJICHA.
peoOpa3oBaHus BEIPAKEHUN U
YMHOXEHHE 0THOWICHA Ha MHOTOYJICH. .
BBIYHCIICHUM.
Brinecenue 00111ero MHOKUTENS 3a
CKOOKH. BbINOJIHATH IEUCTBUS C
MHOTOYJICHAMH.
[1.11.ITlpou3BeneHne MHOTOUYJICHOB.
BbINoHATH pa3nokeHue
YMHOKEHME MHOTOWJICHA Ha
MHOTOUIIEH. MHOTO4YJIEHOB Ha MHOKUTEIH.
Paznoxenrne MHOrouI€Ha Ha .
MHOKHUTEJIH CIIOCOOOM TPYIITUPOBKH. PacnosHaBaTh KBaJpaTHbIH
TPEXUJICH, BBIACHATH BO3MOXXHOCTh
pa3NioKeHUsT Ha MHOXKHUTEIH,
NpeacTABJSATH KBAJAPaTHBIN
TPEXUJIEH B BUJIE TPOU3BEACHUSA
JTUHEHWHBIX MHOXKHUTEIICH.
IIpumeHsTh paznuvHbie GOPMBI
CaMOKOHTPOJISI TIPH BHITIOJTHEHUHT
peoOpa3oBaHuil.
I'n.5. ®opmyJibl COKpaIIEHHOT O 18 BBINOJIHATH 1EUCTBUS C

YMHOKECHUS.

I1.12.KBagpar cymMmBl U KBaapar
pa3HOCTH.

BosBenenue B kBaapat u KyO CyMMBbI U
Pa3HOCTH JBYX BBIPAXKECHUI.
Pa3noxeHne Ha MHOXKUTENN C
MOMOIIBIO (hOPMYJT KBaJipaTa CyMMBI U
KBaJ[paTa pa3HOCTH.

I1.13.Pa3nocth kBazparoB. Cymma u
Pa3HOCTh KyOOB.

MHOT'O4JICHaAMH.

BoiBoauTh (hOpMYIIBI COKPAIIEHHOTO
YMHOXCHUSA, IPUMEHATDH HUX B
npeoOpa3oBaHMIX BEIPAKCHUHN U

BBIYHCIICHUAX.

Beinoanars PA3JI0KCHUC

MHOT'O4JICHOB HAa MHOKHTCIIN.




YMHOXKEHUE Pa3HOCTH ABYX
BBIPAKCHUM HA UX CYyMMY.
Pa3nosxeHne pa3HOCTH KBaIpaToB Ha
MHOKUTEIH.

Pa3nosxeHne Ha MHOXXUTEIU CYMMBI U
Pa3HOCTH KyOOB.

I1.14.TTpeobpazoBanue MEIbIX
BBIPAYKCHHUIA.

[Ipeobpa3oBaHue 1ENOro BEIPAKEHUS B
MHOT'OYJIEH.

[IpumeHneHue pa3mMuHbIX CIOCOO0B AJIs
pa3ioKEHUsI HA MHOXKHUTEIIH.

Pacno3naBaTthb KBaJpaTHbIN
TPEXWIECH, BBIACHATH BO3MOKHOCTh
Pa3JI0KEHUSI HA MHOKUTEIIH,
NMPeACTABJATH KBAJIPATHBIN
TPEXWICH B BUJIC IPOU3BEICHUS
JIMHEHHBIX MHOKHTEIICH.
I[IpumeHsiTh paznuyHbie GopMbI

CaMOKOHTPOJISI TIPY BHITIOJTHCHUH
npeoOpa3oBaHUi

I'1.6.CucremMbl THHEHHBIX
YPABHEHHIA.

[1.15.JIuneliHOe ypaBHEHHE C IBYMS
IIEPEMEHHBIMHU.

JIuHeitHOE ypaBHEHUE C IBYMSI
IIEPEMEHHBIMH.

I'paduk TMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CucreMbl TMHEHHBIX YpaBHEHUH €
JBYMS IEPEMEHHBIMU.

I1.16.Pemnrenue cucteM JTMHEHHBIX
YPAaBHEHUM.

Croco0 IOICTaHOBKH.

Cnoco0 croxeHus.

Pemrenue 3a1a4 ¢ MOMOIIBI0 CUCTEM
YpaBHEHUM.
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OnpenensiTe, BISETCS U Mapa
YHUCeN pelieHuEM JaHHOTO YPaBHEHUS
C IByMsI IEPEMEHHBIMH; PUBOAUTH
IPUMEPHI PELICHUs] YPAaBHEHUH C

ABYMA IEPEMCHHBIMH.

Pemarp 3a7auu, anreOpanyeckoi
MOJIEJIbIO KOTOPBIX SBJISIETCS
YpaBHEHUE C IBYMsI IEPEMEHHBIMU;
HAXOIMTh LIETbIE PEUICHUS ITyTEM

niepedopa.

PemaTe cucTemsl JByX YpaBHEHHH C
JABYMS IIEPEMEHHBIMU, YKa3aHHbIE B

COZIepKaHHU.

Pemath TEKCTOBBIC 337291
anre0pandecKuM CrocoooMm:
MEPEXOAUTH OT CIIOBECHOM
(OpMYIMPOBKH YCIIOBHS 3a/1a41 K
anredpanvyeckoi MoJIeH MyTeM
COCTABJICHUS] CUCTEMBI YPaBHEHHU;
pelaThb COCTaBICHHYIO CHCTEMY
ypaBHEHMIA; HHTEPIPETHPOBATH

pe3ynbTar.

CTpouTb rpaduku ypaBHEHHH C

ABYMA ICPECMCHHBIMHU.




KOHCTpYyMpOBaTb >KkBUBaCHTHEIE

PCUYCBLIC BHICKA3bIBAHUA C
HUCIIOJIB30BAHHECM anre6pa1/mec1<0ro )51

TCOMETPHUICCKOI'O A3BIKOB.

Pewatb n nccneposartb
YpaBHEHUS U CUCTEMBI YpaBHEHUH HA
OCHOBE (YHKIIMOHAIILHO-
rpadUUecKuX MpeacTaBIeHUN
ypaBHEHUH

7 | IloBTOpenue. Pemenne 3aa1au 6 1 3HaTh MaTepual, U3y4eHHbBIN B Kypce
MaTeMaTHUKH 3a 7 KJacc

YMeTh NpUMEHSTH MOJYyYCHHbBIS
3HAHUS Ha IPAKTHKE.

YMeTh JIOTHYECKH MBICITUTD,
OTCTauBaTh CBOIO TOUYKY 3PEHUS U
BBICJTYIIIUBATh MHEHHE JIPYTHUX,
paboTath B KOMaH/IE.

Hroro: 102 10

Tpeobosanun K ypoeHI0 n0020MOBKU

B pesynbrare n3ydenus Kypca anreOpsl 7 Kilacca ydaliuecs TOJIKHBL:

» yMeTb peoOpa3oBbIBATH ANredpanyecKue BRIPAKECHUs, PelllaTh YPaBHEHUS C OAHON
IIEPEMEHHOM;

» HaXoJAuTh 00JacTb onpesieNeHust GyHKIUHU, CTPOUTH IpaduKu MpsSMOon
MIPOINOPLIMOHAIIBHOCTH U JIMHEWHON (PyHKIINH;

> BBIIOJIHATH ACUCTBUS HaJl CTENIEHSIMU C HATYPaJIbHBIMU [TOKA3aTEISAMU;

» BBINIOJIHATD CJIOXEHHUE, BHIUUTAHUE U YMHOKEHINE MHOTOWIEHOB, PAaCKJIa/IbIBaTh
MHOT'OYJIEHBI HA MHOXHUTEIIH;

» TPUMEHATh GOPMYJIbI COKPAILIEHHOTO YMHOKEHUS B IPE0OPa30BaHUsX 1I€IbIX BBIPAXKEHUN B
MHOTOYJIEHBI U B Pa3JI0)KEHUH MHOTOYJIEHOB HA MHOYKUTEIIH;

» YMEThb pellaTh CUCTEMbl JMHEHHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMU U IPUMEHSITh UX
IIPY PELICHUN TEKCTOBBIX 3a1ad.

Jlureparypa:

[IporpamMmMbl  0Opa3oBaTenbHBIX yupexaeHuil. Anredbpa 7-9 xmaccsl. CocraBurens: T.A.
BbypmuctpoBa. Mocksa «IIpocsemenue» 2008r.

Anrebpa: yueOHUK i 7 KI1. 00meo0pa3oBart. yupexaeHui /moa pea. 1.B. Jloposeesa u ap, - M.:
IIpocenienue, 2014r.

I'EOMETPUA
2 yaca B He/eJII0, Bcero 68 yacos
KonTpouabHbix pador 5
1. HavauabHblie reomerpuyeckne ceaenus (11 yacon)

[Ipocreiime reoMeTpudeckue QUIypsl: MpsiMas, TOYKa, OTPE30K, Jyd, yroia. IloHsTue
paBeHcTBa reoMeTpudeckux ¢uryp. CpaBHeHHE OTpPE3KOB M YIJoB. M3MepeHue oTpe3koB, AJUHA
oTpe3ka. MI3mepeHue yrios, rpagycHas Mepa yria. CMeKHbIE U BEPTUKAJIbHBIE YIJIbI, UX CBOMCTBA.
IlepnieHIUKyNApHBIE MIPSIMBIE.




OcHosHas yenb — CHUCTEMATU3UPOBATh 3HAHUS YYAIIUXCA O MPOCTEHIINX T€OMETPUUECKHUX
¢durypax u uX CBOMCTBaX; BBECTH MOHITHE PaBEHCTBA (UTYP.

B nmaHHOW Teme BBOJSTCA OCHOBHBIE T'€OMETPHUYECKHE MOHSATHUA M CBOMCTBA IPOCTEHIIMX
reOMETpUYECKUX (UTYp Ha OCHOBE HATJIAHBIX IPEACTABJICHHHN ydYallUXCs IyTeM OO0O0OIIeHHs
OUEBUIHBIX WM H3BECTHBIX M3 Kypca MaTeMaTUKu |—6 KIIacCOB T€OMETPHUYECKUX (PaKTOB.
[lonsiTHe akCcMOMBI Ha HAYaJIbHOM JTane OOy4YeHUsT HE BBOJMWTCSH, M CaMH AaKCHOMBI HE
dbopMynupyroTcs B sBHOM Buie. HeoOXoIuMble HCXOTHBIC TOJIOKEHHUS, Ha OCHOBE KOTOPBIX
M3y4aloTCs CBOMCTBA TI'E€OMETPUUYECKHX (QUTYp, TPHBOAATCS B  ONUCATEIbHOW  dopme.
[IpuHIMIIMAIBHBIM  MOMEHTOM  JIAHHOM TEMbI SBJISICTCS BBEACHUE MOHSATHS paBeHCTBA
reOMETPUUYECKUX ¢buryp Ha OCHOBE HaTJISITHOTO
MOHATUA HajokeHus. OnpeeieHHOe BHUMAHHUE JTOJDKHO YACNSATHCS MPAKTUYECKUM MPUIIOKECHUSIM
FeOMETPUYECKUX TTOHSATHM.

Koumponvnwix pabom: 1

2. Tpeyronbauku (18 yacoB)

TpeyronpHuk. [Ipu3Haku paBeHCTBA TPEYroiabHUKOB. llepneHaukyisip k npsamon. Meauansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOIbHUKA. PaBHOOEIPEHHBIN TPEYTOJILHUK U €T0 CBOIMCTBA. 3a7aun Ha
IIOCTPOEHHUE C TOMOILBIO [IUPKYJIS U JTUHEHKH.

OcnosHas yenb — BBECTH TOHSATHE TEOPEMBI; BHIPAOOTaTh yMEHHE JOKa3bIBaTh PABEHCTBO
TPEYTrOJIbHUKOB C MIOMOUIBI0 U3YYEHHBIX [IPU3HAKOB; BBECTH HOBBIM KJIACC 3a/1a4 — Ha NOCTPOEHUE
C IIOMOIIBIO IUPKYJIS U JIMHENKH.

[Ipu3Haku paBeHCTBA TPEYTOJIHHUKOB SBISIOTCS OCHOBHBIM pabOYMM ammapaTroM BCEro Kypca
reomeTpun. JlokazaTenbCcTBO OOJBIICH YacTH TEOpeM Kypca M TakKe pelieHHe MHOTHX 3ahad
MIPOBOAMTCS MO CIIEAYIONIEH CXeMe: MOMCK PaBHBIX TPEYTOJbHUKOB — OOOCHOBAHHME UX PAaBEHCTBA
C IOMOIIBK KAaKOro-TO IPU3HAKA — CJEACTBUS, BBITEKAIOLIME W3 PABEHCTBA TPEYTrOJIbHUKOB.
[IpuMeHeHHne NpU3HAKOB PABEHCTBA TPEYrOJbHUKOB IPU PEUICHUU 33ad JAeT BO3MOXKHOCTh
ITIOCTENIEHHO HAaKaIlJIMBaTh ONBIT IPOBEIACHUS JOKA3aTEIbHbIX paccyxaeHnid. Ha HaganbHOM dTare
M3y4YeHUs U IPUMEHEHUs IPU3HAKOB PABEHCTBA TPEYTOJbHUKOB 11€1eCO00pa3HO UCIOIb30BaTh 3a-
Jla4¥ C TOTOBBIMU YEPTEKAMH.

Koumponvnwix pabom: 1

3. Hapannenabubie npsimble (12 yacoB)

[Ipy3zHaky nDapauIENbHOCTH HOpPSMBIX. AKcHMOMa MapajuleNbHbIX HpsMbIX. CBoiicTBa
NapajuIeIbHbIX IPSIMBbIX.

OcHoéHas yenb — BBECTU OJJHO U3 BAKHEHIIMX MOHATUN — IMOHATHE NapajlIeIbHBIX NPSIMBIX;
JaTh TEPBOE IpEACTaBIeHUE 00 akCMOMax M aKCHOMAaTHYEeCKOM METOJe B IN€OMETPUH; BBECTH
aKCUOMY IIapaJUIEIbHBIX TPAMBIX.

[Ipu3Hakyu U CBOICTBAa MapaieIbHBIX MPSIMBIX, CBSI3aHHBIE C yIJIaMH, OOpa30BaHHBIMH MpPU
IIEPECEYEHUN  JBYX  MPAMBIX  CEeKylled  (HakpecT  JeXalluMH,  OAHOCTOPOHHHUMH,
COOTBETCTBEHHBIMH ), ITUPOKO MCIOIB3YIOTCS B JAalIbHEHIIIEM MPU U3YUYEHUU YEThIPEXYrOJIbHUKOB,
MOJIOOHBIX TPEYTOJBHUKOB, IPU PELICHUH 33/1a4, & TAK)KE B Kypce CTEPEOMETPUH.

Konmponvnvix pabom: 1

4. CooTHOIIEHUsI MKy CTOPOHAMH M YIJIaMH TpeyroJbHuka (18 yacos)

CymMma yrioB TpeyrosibHMKa. (COOTHOLIEHME MEXAY CTOPOHAMH M YIVIAMHM TPEYTOJbHUKA.
HepaseHnctBo TpeyrosnbHuka. [IpAMOyronbHbIe TPEyroIbHUKY, UX CBOMCTBA U IIPU3HAKUA PABEHCTBA.
PaccrosiHne ot Toukm A0 npsMoi. PaccrosHue Mexay napayuienbHeIMH OpsMbeiMH. [loctpoenue
TPEYroJIbHUKA 10 TPEM DJIEMEHTaM.

OcHoeénas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE M BAKHBIE CBOKCTBA TPEYTOJIBHUKOB.

B naHHOW TeMe IOKa3bIBA€TCSA OJIHA U3 BAXKHEUIIMX TEOPEM N€OMETPUM — TEOPEMA O CyMME
yrioB TpeyroipHuka. OHa MO3BONIAET JaTh KIACCHU(UKALMIO TPEYrojJbHUKOB IO yIJIaM



(OCTpOYTOIBHBIM, MPSAMOYIOJIbHBINA, TYIIOYTOJIbHBIN), a TAK)KE€ YCTAHOBUTh HEKOTOPBIE CBOMCTBA U
IIPU3HAKN PABCHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

IlonsATHE pacCTOSIHUSA MEXAY IapauIeIbHBIMU IPSMBIMU BBOJUTCS Ha OCHOBE JIOKA3aHHOMN
IIPEBAPUTEIIBHO TEOPEMBI O TOM, 4YTO BCE TOYKM KaXJOM M3 ABYX MApaJUICIbHBIX IPAMBIX
paBHOYAAJIEHBI OT APYroil NpsAMOM. JTO MOHATHE UTPAET BaKHYIO POJIb, B YaCTHOCTH HUCIIOJIb3YETCS
B 33/1a4aX Ha IOCTPOECHHUE.

IIpu pemreHnn 3aaa4 Ha IOCTPOEHUE B 7 KIIACCE CIIEYET OIPAHUYUTHCS TOJIBKO BBIITOJHEHUEM U
OIMCaHUEM ITOCTPOEHUSI UCKOMOM (GUrypsl. B O0TAEIBHBIX CIydasX MOKHO MPOBECTH YCTHO aHAIIM3
U J10Ka3aTeIbCTBO, & 3JIEMEHTHI MCCIIEJOBAHUS JOJKHBI IIPUCYTCTBOBATh JIMIIb TOTAA, KOrAa 3TO
OrOBOPEHO YCIOBUEM 3aJa4u.

Koumponvnvix pabom: 2

5. IloBTopenue. Pemenue 3ama4 (9 4.)

OcHosHas yenw. 11oBTOPUTD, 3aKpenuTh U 0000UMTH OcHOBHBIE 3YH, nony4yeHnusie B 7

KJ1acce.
TemaTn4yeckoe NJIAHNPOBaHME 110 TeOMEeTPUH 7 KJace.
Ne Tema Koa-Bo XapakTepucTHKAa OCHOBHBIX
n/n 4yacoB BH/IOB /ICATEJIbHOCTH YYeHHKA (HA
YPOBHe y4eOHBbIX AeliCTBHI).
1 | HauanbHble reoMeTpHYECKHE 11 dOpPMYNMPOBATb onpe/eeHus u
CBe/IeHHUSI.

MANKOCTPUPOBATD OHATUS
[Ipsimas u orpexok. Jyd u yrour.

CpaBHEHHE OTPE3KOB U YIJIOB. OTpe3Ka, Jy4a; yria, IpsMoro,
N3mepenne orpeskos. M3mepenue

OCTpPOro, TYIOr0 U Pa3BEpHYTOrO
YTJIOB.
HepneH)mens[pHme MpsAMBIC. YIJIOB; BEPTHUKAJIBHBIX U CMCKHBIX

Pemenue 3agau. 6
Kontponbnas pa6ora Nel. YTJIOB, DUCCCKTPHCEHT yTIa.
dopMyNnuMpoBaThb omnpeaeaeHUs

NEPIEHIUKYIAPHBIX IPSIMBIX;
MEePICHANKYISIPA U HAKJIOHHOM K
HpHMOP’I; CCPCANHHOTO
MIEPIEHIUKYIISIPA K OTPE3KY;
pacno3HaBaTb 1 U306paxaTb

HX Ha YCPTE)Kax N PUCYHKaX.

2 | TpeyroibHHKH. 18 dopMynMpoBaTh ofpeeneHus

TlepBbIil MPU3HAK PABEHCTBA HIPSIMOYTOJIBHOTO, OCTPOYT'OJIbHOTO,

TPCYrOJILHUKOB. TYNOYTOJILHOTO, paBHOOEIPEHHOTO,
Menananbl, OUCCEKTPHUCHI M BBICOTHI

TpeyTobHHIKA. PaBHOCTOPOHHETO TPEYT OJIbHUKOB;
Bropoit u TpeTuii Ipu3HaKu paBeHCTBA BBICOTHI, MEIaHbI, OUCCEKTPHUCHL;
TPEYTrOJIbHUKOB.

3ajauy Ha HOCTPOECHHUE. pacno3HasaTh 1 n3obpaxats UX Ha

Pemrenue 3agau.




Konrtponsnas pabora Ne2.

yepTekax U pUCYHKaX.

dopmynuposath OIIPCACIICHUC PABHBIX
TPCYroOJIbHUKOB. ®opMynnposatb U
AokasbiBaTb TCOPEMBI O IIPU3HAKAX

PaBEHCTBA TPEYTOJbHUKOB.

Pemate 3a71a41 Ha IOCTPOEHUE C

IMOMOIIbIO TUPKYJIA U JIMHEHKU.

HaxoauTh YCIOBHS CYIIIECTBOBAHMS
pelieHus1, BBIOIHATh IOCTPOCHUE
TOYCK, HEOOXOJIUMBIX JJIS
MOCTPOCHUS UCKOMOU (PUTYPBHI.
Jloka3pIBaTh, YTO IMOCTPOCHHAS
¢durypa yaoBIETBOPSET YCIOBHIM
3aJ1a4M (ompeaeasiTh YUCIIO pelie-
HUH 33J1a4¥ TIPH KaXI0M

BO3MOYKHOM BBIOOPE JIaHHBIX )

Pemats 3a71aui Ha IOCTPOCHHUE,
JI0Ka3aTeNIbCTBO U BBIYMCIICHHUS.
Bobigensite B yCIOBUU 3a7a4u
YCIIOBHE U 3aKIIFOUCHHE.
MoaeanpoBaTh YCIOBUE 3aa4H C
ITOMOIIIBIO YEPTEKa UIN PUCYHKA,
MPOBOANTH JIONIOJTHUTEIIbHbIE
IIOCTPOEHHUS B XOJI€ PELICHUSI.
Onupasicb Ha JaHHBIE YCIOBUS
3a7a4M, MPOBOAUTH HEOOXOIMMBIC
paccyxnenus. UarepnperupoBaTth
MIOJIYYEHHBIN pe3ysbTaT U
COIIOCTABJIATH €70 C YCIOBUEM
3a/1a4n

IMapanjejJbHble NPAMBIE

[Ipu3Haky napayuieabHOCTH ABYX
MPSIMBIX.

Axcuoma NnapajiCJIbHBIX MPAMBIX.

Pemenne 3anau.
KonrtponbHas pabora Ne3.

12

®OpMYNMPOBATb ompeaeIeHUs

mapaJllICJIbHBIX IIPAMBIX; YTJIOB,
06pa30BaHHLIX IIpU NEPCCCUCHUN

ABYX IapaJJICIIbHBIX MIPAMBIX

cexyuiei; paCno3HaBaThb u

n3o0bpaxaTb ux Ha yepTEKaX U

PHUCYHKaX.




4 | CooTHOUIEHUS M1y CTOPOHAMH U

yIJIaMH TPeyroJbHUKA.
CymMa yriioB TpeyroyibHUKA.

yIJIaMH TPEYrOJNbHHUKA.
Konrponsnas pabora Ne4.
[IpsiMOyTOIbHBIE TPEYTOJILHHUKH.

3JIEMEHTaM.
Pemenne 3anau.
Kontposbnas pabota NoS5.

CooTHoIIEHUS MEXly CTOPOHAMU U

ITocTpoeHue TpeyroybHUKA 110 TPEM

18

Ob6BbACHATL M UANIOCTPUPOBATD

HEPaBEHCTBO TPEYTOJIbHUKA.

dopmynuposaTh U fokasbiBaTb TEOPEMBbI
0 CBOMCTBax M NpH3HAKaX
PaBHOOEIPEHHOTO TPEYTOJIbHHKA,
COOTHOUICHUSIX MEXIy CTOPOHAMH
U YrJIaMH TPEYTOJIbHUKA, CyMMe
YIJIOB TPEYTOJIbHUKA, BHEITHEM
yTJie TPeyrojibHHKa,

HccaenoBath CBOMCTBA

TPEYroJIbHUKA C IIOMOLIBIO

KOMIIBIOTCPHBIX IIPOI'paMM.

Pemats 3a71a4i Ha IOCTPOCHHUE,
JI0Ka3aTeNIbCTBO U BHIYMCIICHHUSL.
Bobigensith B yCIOBUU 3a7a4U
YCIIOBHE U 3aKIIIOUYCHHE.
MoaeanpoBaTh YCIOBUE 3aa4U C
IIOMOIIBIO YepTexkKa WIH PUCYHKA,
MPOBOAUTH JIOIIOJTHUTEIIbHbIE
IIOCTPOEHUS B XOJI€ PELICHUS.
Onupasicb Ha JaHHBIE YCIOBUS
3a7a4M, MPOBOAUTH HEOOXOIMMBIC
paccyxnenus. UarepnperupoBaTth
MIOJIYYEHHBIN pe3ysbTaT U
COIIOCTABIIATH €T0 C YCIOBUEM
3a/1a4u.

5 | lloBTOpenue. Pemenne 3a1a4.

3HaTh MaTepua, U3y4eHHbIN B
Kypce MaTeMaTHKH 3a 7 Kjacc.
Baaners obummM npuemom
peleHus 3a1a4.

YMeTb IpUMEHATH [TOJIyYEHHBIE
3HAaHUA Ha ITPAKTHUKE.

YMeTb TOTHYEeCKH MBICJINTD,
OTCTAauBaTh CBOIO TOUKY 3PEHHUS U
BBICJIYIIINBaTh MHEHUE APYTUX,
paboTaTh B KOMaH Ie.

Hroro:

68

Tpeoosanus K yposHio no020moeKu

B pesynbrare nuzydeHus Kypca reoMeTpuu 7 Kjlacca ydaluecs JOJDKHBIL:
» OBJQJIETh MOHATUSIMH MPOCTEHIINX T€OMETPUUYECKUX (PUTYp U X CBOMCTBAMU;
» YMETb JI0Ka3bIBaTh TEOPEMBI O IIPU3HAKAX PABEHCTBA TPEYTOJIBHUKOB, IPUMEHSATD UX IIpU

peleHuy 3a1ay;

YV V V

pemiaTh 3aJla4r Ha ITOCTPOCHUC C MTOMOIIBIO IUPKYJIIA U HHHeﬁKH;
3HATb IMIPU3HAKU U CBOMCTBA napajiCIbHBIX MPAMBIX;
3HATb TCOPEMY O CYMMC YTIJIOB TPCYIrOJIbHUKA, O COOTHOUICHUHN MCXKAY CTOPOHAMU U yIJIaMH

TpeyrojbHUKa, HEPABEHCTBO TPEYrOJbHUKA, CBOMCTBA U IPU3HAKU MPAMOYTOJIBHOTO

TPEYrOJIbHUKA U IPUMEHSATD UX [IPU PEILICHUU 3a1a4, YMETb CTPOUTh TPEYTOJIBHUK 110 TPEM

JIIEMEHTaM.
Hcnonv3zosannas numepamypa:




[Tporpamma. I'eomerpus. Pabouas mporpamma k yueOnuky JI.C.ArtanacsiHa u apyrux. Mocksa
«IIpocsemenne» 2011 roa. ABrop- cocraBureinb byty3os B.®.

VYuebnuk: JI.C.Atanacss u np., 'eomerpus 7-9 ki,

Mocksa «IIpocsemenue» 2009 r.

8 ki1acc

AJITEBPA
3 yaca B Hefe10, Becero 102 gyaca
KonTposabHubix pador 10

1. PanmoHajbHbie 1podu (22 yaca) I

Panmonanshass apo6b. OCHOBHOE CBOWCTBO JpoOH, coKpaieHue apodeit. ToxkaecTBeHHbIE
k

npeoOpa3oBaHusl PALMOHAIBHBIX BBIpaXKeHUNA. OyHKIMSA © = x hee rpaduk.

Ocnosnasi yenv — BbBIPA0OTAaTh YMEHHUE BBINOJIHATh TOXKAECTBEHHbIE IPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAKEHUH.

Tak kak HEHCTBHS C palMOHAIBHBIMU APOOSMH CYIIECTBEHHBIM 00pa3oM OMNMpArOTCs Ha
JEUCTBUSL C MHOTOWIEHaMH, TO B Hadaje TeMbl HEOOXOIMMO TOBTOPUTH C Y4YaLIUMUCS
peoOpa3oBaHus 1IeIIbIX BHIPAKEHUH.

['maBHOE MECTO B JaHHOH TeMe 3aHUMAIOT AJITOPUTMBI IEHCTBUI JpOOSIMU. YUaIuecs: JOJKHBI
[IOHUMAaTh, YTO CYMMY, Pa3HOCTb, IPOU3BECHUE U YacTHOE ApoOeil Bcerja MOKHO IPEACTaBUTh B
Buje napobu. IlpuoOperaemble B JaHHOM TeM€ YMEHHS BBIIOJHATH CIOKEHUE, BBIYMTAHUE,
YMHOXKEHHE M JeJIeHHE Ipo0el SBIAIOTCA ONOPHBIMH IPeoOpa3oBaHUSX JIPOOHBIX BBIPAKEHUM.
[TosTomy wum cnegyer yaenuTe ocoboe BHHUMaHHe. HerenecooOpa3sHO TNepexoauTh K
KOMOMHUPOBaHHBIM 33J[aHUSAM Ha Bce JeMCTBUSA ¢ Jpo0sMU Ipexae, yeM Oyny yCBOCHBI OCHOBHbBIE
QITOPUTMBL. 3aJlaHUsl Ha BCE JIEHCTBUS C APOOSMHU HE JOJKHBI ObITh M3JIMIIHE TPOMO3IAKUMHU U
TPYIOEMKHUMH.

[Ipn HaxoXaeHUM 3HA4eHUH JApoOel MJaroTcsd 3aJaHUsl HAa BBIUMCIEHHUS C IIOMOIIbIO
KaJIBKYJIATOpa. B 1aHHON TeMe pacIIMpSAIOTCSA CBEACHUS O CTAaTUCTHYECKUX XAapaKTEPHUCTHUKAaX.
BBomurcs  moHATHE CpeIHEro rapMOHMYECKOTO psiia IMOJIOKHUTEIBHBIX uducen. M3yueHue TeMbl

3aBeplIaeTcs pacCMOTPEHUEM CBOMCTB rpaduka GyHkuuu © = X

Koumponvnwix pabom: 2

2. Ksagparnbie kopuu (18 yacoB) I

[TonsitTue 00 wuppanuoHanpHBIX uuciax. OOmMe CBENeHUS O JAEWCTBUTEIbHBIX YHUCIAX.
KBagpatubiit kopeHb. [ToHATHE O HAXOXAEHUM NPUOIMIKEHHOTO 3HAUEHHs KBAJpPAaTHOIO KOPHS.
CaoiicTBa KkBaapaTHBIX KopHel. [IpeoOpazoBanusi BeIpaXXeHUM, COAEpKAIIMX KBaJpaTHbIE KOPHU.
DyHkus 0= V& ee coiicTBa 1 rpadux.

OcHo6Hast yenb — CHCTEMaTU3MPOBATh CBEACHUS O pALMOHAIBHBIX 4YHMCIaX W JaTh
MpeJCTaBlIeHe 00 UppalUoOHAIbHBIX YHCIAX, pPACIIMPUB TEM CaMbIM I[IOHSITHE O YHCIIE;
BbIpabOTaTh yMEHHUE BHIMOIHATH PeoOpa3oBaHus BBIPAKEHUN, COACPIKAIMX KBAPAaTHbIE KOPHH.

B nmanHO# Teme ydammecs Mojay4daroT HadalbHOE MPEACTABICHUE O MOHITHHU JIEUCTBUTEIBHOTO
yucia. C 3Toi 1enpio 0000111at0TCsl U3BECTHBIE YHAIIUMCS CBEJCHUS O PAallMOHAIBHBIX unciax. s
BBE/ICHUS NTOHATHUS UPPALUOHAIBHOTO YHCIIA UCIIOIb3YETCS NHTYUTUBHO NIPEICTABIEHUE O TOM, UTO
KaXXJbI OTPE30K MMEET JUIMHY U IOTOMY KaXXIOW TOYKE KOOPAWUHATHOM NPSAMON COOTBETCTBYET
HeKoTopoe yKcio. Iloka3biBaeTcs, 4TO CyHIECTBYIOT TOUKH, HE UMEIOIINE PAllMOHAIBHBIX a0cIuce.

IIpyn BBenEeHUM TNOHATUSA KOPHS IOJE3HO O3HAKOMUTH YYAIUXCA C HAXO0XKIACHUEM KOPHEW ¢
ITOMOUIBIO KaJIbKYJIATOPA.

OcHOBHOE BHMMaHHUE yJENISETCS MOHATUIO apH(PMETHUECKOT0 KBaJpaTHOTO KOPHS U CBOMCTBaM
apu(METHYECKUX KBaJpPaTHBIX KOpHEH. [l0Ka3bIBAaIOTCS TEOPEMBI O KOpHE M3 IMPOU3BEICHUS U

, 2 ,
npobu, a Take ToxaecTBo V77 =[Fl| koTophle moOmydarOT mpUMeHeHHe B MpeoOpazOBAHHMAX
BBIDQXECHUH, coAepXkalluX KBajgpaTHble KopHU. CrnenuanbHOe  BHUMaHUE  yJIensercs

5



,

7 a
OCBOOOXKJICHUIO OT MPPAIlMOHAILHOCTH B 3HAMEHATeNe APOOH B BBIPAKECHUAX BHUIA Jo ' Jb+Jc-

VYMenne mpeoOpa3oBhIBaTh BBIPAXKEHUS, COJACp)KAIMe KOPHH, YacTO HCIIOJB3YETCSl KaK B CaMOM
Kypce anreOphl, Tak M B Kypcax FeOMEeTpHH, areOpsl 1 Havyajl aHaJIn3a.

[Mpomomxkaercss pabora 1O pa3BUTHIO (YHKIMOHAIBHBIX IIPEICTABICHUN  yYaIlIUXCA.
PaccmarpuBarorest Gyukums =V | ee cpoiictBa u rpadux. Ilpu usydenun dyHkuuu ©=~6
T0KA3BIBACTCS €€ B3aHMOCBSI3b ¢ DyHKIHEH y = X7, e X > 0.

Konmponvnvix pabom. 2,

3. KBanpartnbie ypaBHenus (21 gac)

KBanpaTtHoe ypaBHeHue. @opmysa KOpHEH KBaJpaTHOrO ypaBHEHMs. PeleHue panuoHaIbHBIX
ypaBHeHuW. Pemenne 3amady, NpUBOAAIIMX K KBaApaTHbIM YPAaBHEHMSAM H IMPOCTEHIINM
palMOHAaIbHBIM YPaBHEHUSIM.

Ocnosnas yenb — BBIPAO0OTaTh YMEHHUS peIIaTh KBAJApAaTHBIE YpaBHEHHUS M TpOCTEHIIne
palOHaIbHBIE YPABHEHUS U IPUMEHATD X K PELICHUIO 3a1a4.

B Havase Tembl IPUBOJATCS HPUMEPHl PELICHUS HEMOJIHBIX KBAJPATHBIX YpaBHEHUN. OTOT
MaTepuaj CUCTEMAaTU3UPYETCs. PaccMaTpHUBarOTCS aIrOpPUTMBI PEIIECHUS HENOJHBIX KBaJPAaTHBIX
YPAaBHEHUH Pa3IM4HOrO BUAA.

OCHOBHOE BHUMaHUE CIIEYyeT yJIEIUTh PEIICHNUIO YPABHEHUM BHUIa ax’+bx+c=0,rmea#0,c
UCTOJIBb30BaHNEM (HOopMyITbl KOpHEH. B manHON Teme ywamuecst 3HakOMsTCs ¢ popmyrnamu Buera,
BBIPQXKAIOLIMMH CBS3b MEXAY KOPHSAMH KBAJpaTHOTO ypaBHEHHUS U ero ko3dduuumenramu. OHu
HCIIONB3YIOTCA B JAJBHEWIIEM IIPHM JOKa3aTEIbCTBE TEOPEMBI O pPaA3JIOKEHUM KBaJIpPaTHOIO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIIH.

VYuyaiuecss OBIaJeBalOT CIIOCOOOM pELIEHUS JIPOOHBIX PAlMOHAIBHBIX YPABHEHMH, KOTOPBIN
COCTOUT B TOM, YTO PELICHHE TAKUX YPABHCHUN CBOIAUTCS K PELIECHUIO COOTBETCTBYIOIIMX LIEJIBIX
YPAaBHEHUH € MOCIIETYIOIIUM UCKIIFOUEHHEM IIOCTOPOHHUX KOPHEH.

N3yyenue [OaHHOM TeMbl II03BOJIIET CYLIECTBEHHO paCUIMPUTh almapar YypaBHEHUH,
HCIIOJIB3YEMBIX JUIsSl pEIEHUs TEKCTOBBIX 3a/a4.

Koumponvnwix pabom: 2

4. Hepagencrpa (20 yac)

UucnoBble HEpaBEHCTBA M HX CBOMCTBA. llouneHHOE CIIOKEHHWE M YMHOMKEHHE YHCIIOBBIX
HepaBeHCTB. IlorpemHocTh M TOYHOCTH MNpUOMMKeHUs. JIMHelHble HepaBeHCTBa C OJHOMU
MEPEMEHHOMN U UX CUCTEMBI.

OcHoénas  yelb — O3HAKOMUTH yJalluXxcs C MIPUMEHEHHE: HEPABEHCTB JUISl OLICHKM 3HAUYEHUN
BBIp@XEHUH, BbIpaOOTaTh YMEHHUE pellaTh JIMHEWHbIE HEPABEHCTBA C OJHOW MEpEeMEHHOW M HX
cucreMbl. CBOMCTBA YHCIOBBIX HEPABEHCTB COCTABIIIOT Ty 0a3y, Ha KOTOPOl OCHOBAHO pelLIeHHE
JIMHEWHBIX HEPABEHCTB C OJHOM INEpEeMEHHOH. T peMbl O MOWIEHHOM CJIOKEHMH U YMHOKEHHH
HEPABEHCTB HAXOJUTb IIPUMEHEHHUE IIPU BBIIOJHEHUU IPOCTEHIIMX YIPAKHEHUH Ha OLEHKY
BBIp@XEHUI MO MeTOoAy TIpaHull. BBonmsdrcs NOHATHUS aOCOIIOTHOM MOTPEIIHOCTH W TOYHOCTH
NpUOIMKEHNS, OTHOCUTEIBHON IMOTPEIIHOCTH. YMEHHUs MPOBOJMUTH JAEAYKTUBHBIE PACCYXICHUS
MOJIy4arOT PA3BUTHE KaK IPH JOKAa3aTelIbCTBaX YKA3aHHBIX TEOPEM, TAK M IPU BBIIOJHEHHUH
YIPA)KHEHUH HA I0KA3aTEJIbCTBA HEPABEHCTB.

B cBs3M ¢ penieHrem IMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHO: 1aeTCs MOHITHE O YHCIOBBIX
MIPOMEXKYTKAX, BBOJSTCS COOTBETCTBYIOIME Ha3BaHWs M 0003HaueHHs. PaccMOTpeHHIO cHucTeM
HEPAaBEHCTB OJHOW IEPEMEHHOM MNPENIIECTBYET O3HAKOMJIEHHE YYallMXCs C HOHATUSAMH
nepeceueHust 1 00beTMHEHNS MHOXKECTB.

IIpn pemieHMHM HEPaBEHCTB HUCIOJB3YIOTCS CBOMCTBA PaBHOCHUIIBHBIX HEPABEHCTB, KOTOPBIC
Pa3bICHAIOTCS HAa KOHKPETHBIX NpuMmepax. Oco0oe BHUMaHUE CIEAyeT YACTUTh OTPaOOTKE YMEHUs
peliaT mpocreiire HepaBeHCTBAa BHIA ax > D, ax < b, ocTaHOBMBHIHCH CIIEIMAIBFHO Ha ciydae,
xorma a < 0.



B 310l TeMe paccMaTpuBacTCs TAaKKe PELICHUE CUCTEM [BYX JIMHEMHBIX HEPAaBEHCTB C OJHOM
IIEPEMEHHOM, B YaCTHOCTHU TAKUX, KOTOPBIE 3alIMCAaHBI B BUJIE IBOMHBIX HEPABEHCTB.
Koumponvnvix pabom: 2

5. Crenenb ¢ HeJbIM MOKa3aTesieM. JjieMeHThI cTaTuCTHKH (11 yacoB)

CreneHb c 1eNIbIM MoKa3zaTesieM U ee cBoiicTBa. CTtanapTHbIN BU uncia. HadanbHbie cBeeHUS
00 opraHM3aIyy CTATUCTHYECKUX MCCIIEAOBAHUN.

OcHognas yenvp — BbIpabOTaTh YMEHHE NIPUMEHSATH CBOMCTB, CTEIICHU C IEJIBIM [TOKa3aTeIeM B
BBIUHCIICHUSIX U MPeo0pa3oBaHUAX CHOPMUPOBAThH HadallbHBIC TMPEACTaBICHUs O cbope u
IPYIIIMPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISIAHOW HHTEPIIPETALIH.

B oroit Teme QopMmynupyloTCs CBOWMCTBAa CTENEHM C IEIBIM IOKa3zaTeneM. Meron
JI0Ka3aTesIbCTBa 3TUX CBOMCTB IMOKA3BIBACTCS HA NPUMEPE YMHOXKEHHS CTEIEHEH C OJMHAKOBBIMU
OCHOBaHMSIMHU. JlaeTcsi MOHATHE O 3amKMCH 4YKciia B cTaHgapTHoM Buje. [IpuBoasTcs mpumepsl
MCIOJIb30BaHUs TAKOM 3amucu B (pU3MKe, TEXHUKE U IPYrUX 00JIaCTAX 3HAHUM.

VYyamuecs TONy4yarOT HaAYaldbHBIC IMPEJACTABICHHUS OO0 OpraHu3alli  CTATUCTHYECKUX
uccinenoBanuii. OHM 3HAKOMSTCS C TOHSTUSIMHM TEHEPaTbHOM M BBIOOPOUYHON COBOKYIHOCTH.
[IpuBoasiTCS TpUMEpHl TPEACTABICHUS CTATUCTUYECKUX JAaHHBIX B BHUJE TaOJHUI] YacTOT H
OTHOCHUTENbHBIX YaCTOT. Y4YallluMCsl MpeJylaraloTcsl 3aJaHus Ha HaXOXJEHHE MO TabIuIe 4acToT
TaKMX CTATUCTHUYCCKMX XapaKTEPUCTUK, Kak cpeaHee apudmermdeckoe, Moja, pa3Max.
PaccmaTpuBaeTcs BOIpoc 0 HArJISIAHON MHTEPIIPEeTallui CTaTUCTUYECKOM nHpopmanuu. M3BecTHbIe
y4alUMCsl CIOCOOBI  HATJISITHOTO TPEACTABJICHHUS CTAaTUCTUYECKUX JIAHHBIX C  ITOMOIIBIO
CTOJIOYATHIX U KPYTOBBIX AHArpamMM PACLIUPSIIOTCS 3a CYET BBEJCHHS TaKUX MOHATUMN, KaK MOJUTOH
Y TUCTOTpamMMa.

Konmponvnvix pabom: 1

6. IloBTopenue (10 yacos)
OcHosnas yenw. 11oBTOPUTH, 3aKpeNUTh U 0000IUTH OCHOBHBIE 3YH, monydeHHbie B §
KJ1acce.
Konmponvnvix pabom: 1

TemaTuueckoe IJIAHUPOBAHHUE

ITO YYEBHUKY: «AJIT'EBPA, 8»

aet. J0.H. MAKAPBIYEB, H.I'. MUHJTIOK, K.J1. HEIIIKOB, C.5. CYBOPOBA
MOJ] PEJAKIIMEMN C.A. TEJSIKOBCKOI'O

Ne Tema Kou-Bo Konrop. | XapakTepucTHKa OCHOBHBIX BUA0B
n/n 4acoB pador AEATEIbHOCTH YYEHUKA
(Ha ypoBHe y4eOHBIX AeHCTBHIA).

1 | I'n.1. PaunoHaJbHbIE 22 2 DopMyJIMPOBATH OCHOBHOE
Apoou. . .
CBOMCTBO anredpanveckoi Jpoou u

I1.1.PanionanbHbIe TpoOH U MPUMEHSATh €TO A
HX CBOMCTBA. .
npeoOpa3oBaHust IpoOeii.
PanmoHasibHBIC BRIpQKEHUS. .
. BbInoJHATH AeicTBHS C
OcHOBHOE CBOICTBO IpOOH.
anredpandeckKuMu JIpoosSMHU.
I1.2.CymMa 1 pa3HOCTh
., IIpencraBisTh 11€710€ BHIPAKEHUE B

poOei.

BH/JIE MHOTOUJICHA, IpOOHOE — B
CrnosxeHue 1 BHIYUTAHUE
Ipobeii ¢ 0OTMHAKOBBIMH

3HaMCHATCIIIMHU.

BHUAC OTHOILICHHUA MHOT'OYJICHOB,




Cio)eHne U BBIYUTAaHUE
npoOelt ¢ pa3HBIMHU
3HAMEHATEISAMU.

I1.3.IlpousBeneHne u 4acTHOE
TpoOei.

YMHO)eHue ApoOei.
Bo3sBenenue npodu B
CTCIICHb.

Jlenenue npo0ei.
[IpeobOpaszoBanue
PalMOHAIBHBIX BBIPAKCHUH.
OyHKIMSA y=K/X U e€ rpauk.

JIOKa3bIBATh TOXKIECTBA.

DopMyJIHPOBATH ONPEICICHUE
CTEIEHU C IEJIBIM [T0Ka3aTeIeM.
®opMyJIMPOBaTh, 3aIUCHIBATH B
CHUMBOJIMYECKOH opme u
WLTIOCTPUPOBATH IPUMEpPaMHU
CBOWCTBA CTEIIEHU C LEIbIM
1oKa3areseM; MPUMeHSITh CBOMCTBA
CTENEHHU Ui IPeoOpa30BaHUs
BBIPAKECHUI Y BBIYMCIICHUMN.

I'n.2. KBaapaTHble KOPHHU.
I1.4.]leiicTBUTEIBHEIC YKCIIA.

PannonanbsHble uncna.
HppaumroHanbHbIe YKCIIa.

I1.5. ApudmeTnaeckmii
KBaJ[paTHBIA KOPCHb.

KBagparusie kKopHHU.
Apudmernaeckuit
KBaJpaTHBI KOPEHB.
YpasHenne X’ =a.
Haxoxnaenue npuOImKkEHHBIX
3HAYEHUI KBAIPATHOTO
KOpHSL.

OyHknusa Y = VX g ed
rpadux.

I1.6.CsoiicTBa
apumeTnyeckoro
KBaJIpaTHOT'O KOPHS.

KBanpaTHblif KOpeHb U3
MIPOU3BEICHUS U IPOOH.
KBanpaTHblif KOpeHb U3
CTEITEHH.

[1.71TpumeHeHne CBOMCTB
apu(pMeTHYECKOTO
KBaJIpaTHOT'O KOPHSI.

BriHecenne MHOKATENS 3a
3HaK KopHs. BHeceHue
MHOUTEJS TI0]T 3HAK KOPHSI.
ITpeobOpaszoBanue
BBIPAYKEHHI, COJIEPIKALNX
KBaJpaTHBIEC KOPHHU.
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MpuBOAUTDb mpumepsI
MPPalMOHATBHBIX YKCEN; PACMO—
3HaBaTb palMOHAIbHBIE U
MppanMoHaIbHbIE uKcaa; U306pa-

XaTb 4uciIa TOYKaMU KOOPJIUHATHON

TIPSIMOU.

HaxopauTb necaruunsie

MpUOIMHKEHNS pallMOHAIbHbBIX U

HAPPALMOHAIIBHBIX YNCE;

CPaBHUBATb 1 YNOPAAOYNBATDH

JIENCTBUTEIIbHBIEC YHUCIIA.

OnNUCbIBATb MHOXECTBO

I[CflCTBI/ITGJ'[BHBIX YHUCCJI.

Mcnonb3oBaThb B mMCEMEHHOM
MaTeMaTH4eCKON peuu 0003HAUCHUS
U rpaduvecKre n300paskeHHsI
YHCIIOBBIX MHOYKECTB, TEOPETUKO-
MHO>KECTBEHHYIO CHMBOJTUKY.

®OpMyNMPOBaATb ompeieieHue

KBaAPAaTHOI'O KOPHA U3 YUCJIA.

Ucnonb3oBaThb rpaduk pyHkuuu y
= X? JUIsl HAXOXKJICHHS KBaPATHBIX

KopHeii. BBIMUCNATD TouHbIe U

NpUOIMKEHHBIE 3HaYCHUsI KOpHEH,




HCIOJIB3YS IPU HEOOXOIMMOCTH
KaJIbKYJISITOP; POBOJUTH OLIEHKY

KBaJPaTHBIX KOPHEH.

Jloka3pIiBaTh CBOMCTBA
apuMETHYECKUX KBaJAPATHBIX
KOpHEW; MPUMEHSATh UX JJIs

peoOpa3oBaHUs BRIPAKEHUH.

BbrumciisiTh 3HaYEHUS BEIPAKCHUH,
coJiepXKaliuX KBaJapaTHbIe KOPHU;
BbIPaKATh [IEPEMEHHBIC U3
TCOMETPHUYECKUX U (PH3UICCKUX
dbopmy.

HccnenoBarh ypaBHEHHE BUIA

X* = a; HAXOUTb TOYHBIE U

npuOJIMKEHHbIE KOpHH 1pu g > 0

I'n.3. KBaaparnsble 21 Pacno3naBath JMHEHBIE U
YPaBHEHHS.

KBaJ[paTHbIE YPaBHEHUS, LIEJIbIe U
I1.8.KBanpaTHOE ypaBHEHUE U IpOoOHbBIE YpaBHEHUS.
€ro KOpHH.

Pemaths KBajpaTHBIC ypaBHEHHUS, a
HenosHble kBagpaTHbIE

TaKXe ypaBHEHHUs, CBOJSILUECS K
ypaBHEHUS.
dopmyra KopHeH HUM; pemaTh ApoOHO-
KBaJIpaTHOT'O YpaBHEHUSI.

panroHaibHbIC YPaBHEHUSI.
Pemenne 3amau ¢ nomMomnpro
KBaJpaTHLIX ypABHCHMH. HccaenoBarhb KBapaTHbIC
Teopema Buera.

ypaBHEHHUS 0 JUCKPUMHUHAHTY U
I1.9.JIpo6HO paroHaIbHBIE Koo uIHERTAM.
ypaBHEHHUS.

PemiaTh TEeKCTOBBIE 3a7aUu
Pemenne 1pobHbIX . anre0pandecKuM CrocoooM:
PallMOHATBHBIX yPABHCHUM. MEPEXOUTH OT CIOBECHON
Pewenne 3anay ¢ TIOMOIHBIO (GOpPMYITMPOBKH YCIIOBHS 3a1a9H K
PallMOHATBHBIX yPABHCHUM. anrebpanyecKon MOJIENH IyTeM

COCTaBJICHUS YpaBHEHUS; peIIaTh

COCTaBJIEHHOE ypaBHEHUE;

HHTEPNPETHPOBATH PE3yJIbTaT.
I'n.4.HepaBeHncTBa. 20

I1.10.YucnoBble HepaBEHCTBA
U UX CBOMCTBA.

HaxoauTb, aHANU3UPOBATD,

CONOCTABJ/IATb YHCIOBEIC




YucnoBbie HEPABEHCTBA.
CBoiicTBa YHCIOBBIX
HEPaBEHCTB.

CrnosxeHue 1 yMHOXEHHE
YHCIIOBBIX HEPABEHCTB.
[TorpemHoCTh ¥ TOYHOCTH
MIPUOTMKECHUS.

I1.11.HepaBeHncTBa ¢ ogHoMi
IEPEMEHHOM U UX CUCTEMBI.

[Tepeceuenue u 0ObEAMHEHHE
MHOXECTB.

YucnoBble IPOMEKYTKH.
Pemienue HepaBeHCTB ¢ OHOU
IIEPEMEHHOM.

Peurenue cucrem HepaBeHCTB
C OJTHOM IIEPEMEHHOM.

XapaKTEPUCTUKHA OOBEKTOB

OKPY>KaIoIlIero MUpA.

Mcnonb3oBaTh pasusie hopmer

3amycy NpUOIMKEHHBIX 3HAUCHUH;
JIe7IaTh BBIBOJBI O TOYHOCTH
MPUOIMKEHUS IO 3aITUCH

MpUOIMKEHHOTO 3HAYCHHUS.

BbINOMIHATb BEIUMCIIEHUS C

PpE€alIbHBIMHA JAHHBIMHU.

BbINONMHATb NPUKKUIKY U OLICHKY

pe3yJIbTaTOB BBIYMCIICHU.

dopMynupoBaThb ceoiictsa
YKCJIOBBIX HEPABEHCTB, UJ1—

NIOCTPUPOBATh KX Ha

KOOPJAMHATHOM IPSIMOH,

AOKa3blBaTb anredpanyecky;

NMPUMEHATDb CBOMCTBa HCPAaBCHCTB

MIpH pelIeHUH 3a/a4.

Pacno3HaBaTb juHElHBIE

HepaBeHCTBa. PelaTb juHeiHbIe
HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
HEPaBCHCTB.

NMpuBOAUTDL npuMepsl KOHEYHBIX U

OCCKOHEYHBIX MHOKECTB. Haxoaute
OG’BCI{I/IHCHI/IC " ICPEeCCUCHUC

MHOXKECTB.

MpUBOAUTDL npuMeps! HECTOKHBIX

KIacCupUKAIUH.

MUcnonb3oBaTb Teopernko-

MHOXCCTBCHHYIO CUMBOJIMKY U A3BIK




MIPU PEIICHUHU 3a/1a4 B X0JI€

HU3YyUCHUS PA3JIMIHBIX PA3/1CJI0B

Kypca.
UnniocTpuposaTtb
MAaTEMATUYCCKUC ITOHATUA U YTBEPIK-

nenus npumepamu. MICNONb30BaTh

IIPUMEPBI U KOHTP IIPUMEPHI B

apryMeHTaluu.

KOHCTpYyMpoOBaTb MmaTeMaTHYECKHE

MMPEAJIOKCHUA C ITIOMOIIBIO CBA30K

eain ..., 70 ..., B TOM U TOJIbKO
TOM CJT1y4ae, JJIOTUYECKUX CBSI30K

U, .

I'n.5.CreneHn ¢ HejabIM
nmoKa3zarejieM. DJIeMeHThbI
CTATHCTHKH.

I1.12.CteneHsn ¢ 1ETBIM

mokKasaTeljieM U €€ CBOWCTBA.

Ormpenenenue CTENeHu ¢
L[EJTBIM OTPHUIATENEHBIM
MOKa3aTeIIeM.

CBoiicTBa CTETEHH C IIENIBIM
MOKa3aTeIIeM.
CrangapTHBIN BU]T YKCTA.

I1.13DmeMeHTRI CTATUCTHKH.

COop u rpynnupoBka
CTaTUCTUYECKUX JaHHBIX.
Harnsannoe npencraBienue
CTaTUCTUYECKOU
nH(pOpMaLNH.
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®opMyJIHPOBATH OIpE/ICICHHE
CTEIICHH C ICJIBIM IOKA3aTCIICM.
DopmMyJMPOBATh, 3ANIMCHIBATH B
CUMBOJINYECKOH popme u
WIIOCTPUPOBATH IPUMEpPaAMU
CBOMCTBA CTEIICHU C ICIIBIM
NoKa3aTelieM; IPUMEHSATh CBOMCTBa
CTENEeHU ISl MPpeoOpa3oBaHUs
BBIPAKEHUU U BBIYMCIICHUN.
N3Baexkary nHOpMAIHIO U3 TAOIHIL

1 guarpamMm, BbINNOJIHATD
BBIYKMCJICHUS 10 TAOJTHYHBIM
JaHHBIM. Onpe)]e.Jme Io
AuarpaMmmam HaMOOJIBIIIKNE U
HaMMCHBIIUE JaHHLIC, CPAaBHUBATD

BCJIINYNHEI.

IIpeacraBasaTs HHGOPMAITUIO B
BHJIE TAOJIHIL, CTOJIOYATEIX U
KpPYTOBBIX AMAarpaMM, B TOM YHUCIIE C
MTOMOIIIBI0 KOMITBIOTEPHBIX

MPOTrpamM.

IIpuBoanTH CconepKaTeIbHBIE

IIPUMEPBI UCIIOIb30BAHUS CPEIHUX




JUISL OTMCAaHUsI TaHHBIX (YPOBEHBb
BOJIBI B BOJIOEME, CIIOPTHUBHBIE
MOKa3aTeJH, ONpeIeIeHUue TPaHuI]

KIIMMaTH4YCCKHX 30H)

6 | IloBTopeHune (MTOroBoE). 9 1 3HaTh MaTepuall, U3y4EHHBIN B
Kypce MaTeMaTHKU 3a 8 KJlacc
YMeTb NpUMEHSTH MOJIyYeHHBIE
3HAHUS Ha IPAKTHKE.

YMeTh T0THUYE€CKH MBICIUTD,
OTCTauBaTh CBOIO TOUYKY 3PEHUS U
BBICJTYIIIMBATh MHEHUE APYTUX,
paboTaTh B KOMaH]IE.

HUroro: 102 10

Tpebosanun K ypoeHI0 n0020MOBKU
B pesynbrare uzyuenus Kkypca ajreOpsl 8 Kiacca ydalmecs 10KHbBL:
» YMETb BBINIOJIHATH TOXKJIECTBEHHbIE MPe0Opa30BaHMs PallMOHATBLHBIX BBIPAKEHHII;
» HMETh MPEJICTABICHIE 00 UPPANMOHAIBHBIX YHCIIaX, YMETh BBITIOIHATH IpeoOpa3oBaHus,
coJiepKalluX KOPHU;
» yYMETbh peuiaTh KBaJpaTHHIC YPAaBHEHUSI, pAllHOHAIBHBIC YPABHEHUS U IPUMEHSTD UX K
pELIeHUIO 3a/1a4;
YMETh PEIIATh JIMHEHHBIE HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI;
MPUMEHSTh CBONCTBA CTEIICHU C LIENBIM [TOKa3aTeIeM B BHIYHCICHUSX U TPEOOpa3OBaHUsAX;
UMETh HadaIbHBIC TIPEJICTABICHUS O COOpE M IPYNITUPOBKE CTATUCTUYCCKHUX JAHHBIX, UX
HarJISIIHOW MHTEPIPETALNH.

Y V V

Jlureparypa:

[IporpamMMbl  0Opa3oBaTenbHBIX yupexaeHuil. Anredpa 7-9 xnaccsl. CocraBurens: T.A.
BbypmuctpoBa. Mocksa «IIpocsemenue» 2008r.

Anrebpa: yueOHuK 151 8 KiI. obmieo0pa3oBar. yupexaenuit /moa pea. [.B. Jopodeesa u np, - M.:
IIpoceemenue, 2014

I'EOMETPUA
2 yaca B HejleJ10, Bcero 68 uacon
KonTtpouabsnbix pador S
1. YerbipexyroabHuku (14 yacos)

MHOroyroiapHuK, BBIIYK/IBIA MHOTOYIOJIBHUK, YEThIpEeXyroibHUK. Ilapamienorpamm, ero
cBoiicTBa u mnpusHaku. Tpanemus. [IpsmoyronpHuk, pomO, KBaapaT, ux cBoicTBa. OceBas u
LIEHTpaJIbHasi CHMMETPUHU.

OcnosHas yenb — U3y4UTh HanOOJIee BaXKHBIE BUJIbI YETHIPEXYTOJIbHUKOB — IMapaJuIeIorpamMM,
MPSIMOYTOJIBHUK, pOMO, KBajpat, Tpareuuio; AaTh NpeicTaBlieHne o (purypax, o0Jaammux oce-
BOU WJIM LICHTPAIBHON CUMMETPUEH.

Jloka3zaTenbcTBa OOJIBIIMHCTBA TEOPEM JIaHHOM TEMbI U PEIIeHUs] MHOTUX 3a/1a4 MPOBOJSATCS C
[IOMOILBIO TPU3HAKOB DPABEHCTBA TPEYIOJBHUKOB, IIOTOMY IIOJE3HO HX IOBTOPUTH B Hayale
U3Y4YCHHS TEMBI.

OceBasg M IeHTpajibHas CUMMETPUM BBOJATCS HE Kak MpeoOpa3oBaHUE IUIOCKOCTH, a Kak
CBOWCTBA Fr€OMETPUYECKUX (PUTyp, B HACTHOCTU YETHIPEXYTOJIbHUKOB. PaccMOTpeHMe 3TUX MOHATHI
KaK JIBHJKEHUH TUIOCKOCTH COCTOMTCS B 9 Kiacce.

Konmponvnvix pabom: 1




2. Iaomann (14 yacoB)

[lonsTe 1IOmAIM MHOrOyrosbHMKa. Ilnomann npAMOYrojlbHHKA, NApauIEIOrpaMMa,
TpeyrojpHUKa, Tpanenun. Teopema [Iudaropa.

Ocnosnas yenp — pacIIUPUTh U YIIIYOUTh IOJy4YeHHble B 5—6 Kilaccax IpeICTaBICHUS
yyammxcsi 00 U3MEpEeHMHM W BBIYHCICHHM IUIOINAACH; BBIBECTH (OPMYINBI  IUIOIIAZICH
IIPSIMOYTOJIBHMKA, MapajljiesiorpaMma, TPEyrolbHHMKa, Tpanelyy; [JOKa3aThb OJHY M3 TJIaBHBIX
TeopeM reomeTpun — teopemy Iludaropa.

BeiBog  dopMyn Uit BbIUMCIIEHMS  IUIOLIAAeH  IPSMOYTOJbHMKA, Mapajuiesnorpamma,
TPEYroJbHUKA, TpallelMd OCHOBBIBAETCS HA JBYX OCHOBHBIX CBOMICTBax IUIOLIA/JEH, KOTOpBIE
IIPUHUMAIOTCS MCXOJS U3 HaIIAAHBIX MPEICTaBICHUM, a Takke Ha (opMmyse IUIOMAAN KBajapara,
000CHOBaHUE KOTOPOH HE SIBIISCTCS 0053aTEIbHBIM IS yYAIIUXCS.

HerpaauumoHHOW U1l IIKOJBHOIO Kypca SBISETCS TeopeMa OO0 OTHOLICHWM IUIOIIaJeH
TPEYrOJIbHUKOB, MMEIOLMX IO paBHOMY yriy. OHa NO3BOJISE€T B JajlbHEHIIEM AaTh IPOCTOE
JI0Ka3aTeNbCTBO IPU3HAKOB MOJOOUS TPEyrojbHUKOB. B 3TOM COCTOMT OJHO M3 NPEUMYIIECTB,
00YCIIOBJICHHBIX pAaHHUM BBEIACHUEM MOHSATHS IIIOIIATH.

JlokazarenbcTBO TeopeMsl [Iudaropa ocHOBbIBaeTCsS Ha CBOWCTBaxX muiomaaeil u gpopmynax ais
wiouiazed KBajapaTa M IpSMOYrojibHUKa. Jloka3pIBaeTcsl Takke Teopema, oOpaTHas Teopeme
[Tudaropa.

Konmponvnvix pabom: 1

3. Ilopo0HbIe TpeyroabHuku (19 yacon)

[TonoGHuble TpeyrosnbHuku. [Ipu3Haku nono0HMs TpeyroiabHUKOB. I[IpuMeHeHue mnoa00Ms K
J0Ka3aTelNbCTBY TEOPEM U peleHuio 3anad. CHHyC, KOCMHYC W TaHIEHC OCTpOro yria
HIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Ocnognas yenb — BBECTH IOHATHE IOAOOHBIX TPEYrOJBHUKOB; PACCMOTPETh INPHU3HAKU
noJ00usl TPEYroJIbHUKOB M UX NPUMEHEHMS; ClieNaTh MEpBbIA IIar B OCBOCHUU YYALIUMMCA
TPUTOHOMETPUYECKOT 0 anmapara reOMEeTpUH.

Omnpenenenne NoJOOHBIX TPEYTOJBHUKOB J1aeTCs HE Ha OCHOBE NpeoOpa3oBaHUs MoAoOusd, a
yepe3 paBeHCTBO YIJIOB U MPOMOPLHUOHAIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku Noa0OMsT TPEYroJbHUKOB JOKa3bIBAIOTCS C TOMOIIbIO TEOpPEMbl 00 OTHOILIEHUU
Iiouaiel TpeyroJbHUKOB, UMEIOIUX 110 PABHOMY YTITy.

Ha ocHoBe npu3HakoB MOJOOMS JOKA3bIBA€TCA TEOpeMa O CpeAHEeW JMHUM TPeyroJibHUKA,
YTBEPXKACHUE O TOYKE IEpeceuyeHus MeIuaH TPEeYrojdbHUKA, a TaKKe JBa YTBEPXKIEHUS O
IIPONOPLIMOHANIBHBIX OTPE3Kax B MPSMOYIOJbHOM TPEYTOJIbHUKE. J[aeTcsl MpeAcTaBIeHUE O METOE
1o100us B 3a/1a4ax Ha IOCTPOCHUE.

B 3akmroueHue TeMbl BBOJATCS JJIEMEHTHl TPUTOHOMETPUHM — CHUHYC, KOCMHYC M TaHIEHC
OCTpPOT0 yria IpsIMOYTOJbHOIO TPEYroJdbHHKA.

Koumponvnwix pabom: 2

4. OxpyxHocTh (16 4acoB)

B3anmHoe pacnosioxkeHnne npsaMor U oKpykHOCTH. KacarenbHas K OKpyHOCTH, €€ CBOMCTBO U
npusHak. lleHTpanbHble M BIHCAaHHBIE YIUVIBI. YeTelpe 3aMeyaTelbHbIE TOYKU TPEYTrOJIbHUKA.
Bnucannas u onvcaHHast OKPYKHOCTH.

OcnosHas yenb — PacIIUPUTh CBEACHUS 00 OKPY)KHOCTH, MOTy4YE€HHbIE yJallluMUCs B 7 Kilacce;
M3Y4YUTh HOBBIE (DAaKTbhl, CBA3AHHBIE C OKPYKHOCTHIO; MO3HAKOMUTh YYAILIUXCSI C YETHIPbMS 3amMe-
4aTeJIbHbIMU TOUYKAMH TPEYTOJIbHUKA.

B naHHON TeMe BBOAMTCS MHOIO HOBBIX IOHSATHUN M PAaCCMaTPUBAETCS MHOTO YTBEPKICHUU,
CBSI3aHHBIX C OKPYXXHOCTHIO. JIJI1 MX YCBOEHHS CIeNyeT yJeNuTh OOJbIIOe BHUMAHUE PEIICHUIO
3a1ad.

VYTBepKIEHUsI O TOYKE IEpeceueHus] OHCCEKTpHC TPEYroJIbHUKA M TOYKE MepeceueHust
CEpEIMHHBIX NEPIICHIUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOIATCS KaK CIEACTBHS U3 TEOPEM O
CBOMCTBaX OMCCEKTPUCHI yIJIa W CEpEIMHHOrO MEPIEHAMKYIsipa K OTpe3Ky. Teopema O Touke
[IEPEeCeUeHUs] BBICOT TPEYrojbHUKA (WIM UX MPOJOKEHUHM) JO0Ka3bIBAa€TCs C IOMOILIbIO
YTBEPKICHUS O TOUKE NIEPECCUCHUS] CEPEIUHHBIX IEPIICHIUKYIISPOB.



Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BHUCAHHOW B TPEYroJbHUK M OMHMCAHHOW OKOJIO HETO,
paccMaTpuBalOTCA CBOWCTBO CTOPOH ONMCAHHOIO YETBIPEXYTOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YETHIPEX YT OJIbHUKA.

Konmponvnvix pabom: 1

5. IHoBTOpenue. Pemenne 3agay (6 4acoB)

Ocnosnas yenw. IIoBTOpUTH, 3aKpenuTh 1 00001UTH OCHOBHBIE 3YH, moryueHHbIe B 8
KJ1acce.

TeMaTnuyeckoe MIAHNPOBaHHE 110 reoMeTPHUHU 8 Kiace.

n/n

Tema

Koa-Bo
4yacoB

XapakTepuCcTHKA OCHOBHBIX BU/I0B
NeSiTeIbHOCTH YUYCHUKA
(Ha OCHOBe Y4eOHBIX J1elCTBHII)

YeTpIpexyroJibHUKH.

1.MHOrOyroJpHUKH.

2.ITapannenorpamm U Tpamnerus..

3.IIpssmMoyroiabHUK, poMO,
KBajpar.

Pemenne 3anau.
KonTponbnas padora Nel.
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DopmMyIMPOBAThH OIIPEAEICHUS
apajuiesiorpamMma, npsIMOyrojabHHUKa,
KBajpata, poMm0a, Tpanennu, paBHOOEIPCHHOM
U IPSIMOYTOJIbHOM Tpamnenuu, CpeIHed JTUHUU
Tpamneluuy; pacno3HaBaTh U u3odpaxarb UX HA

YepTekKax U pUCYHKAX.

DopMyJIHPOBATH U JOKA3BIBATh TEOPEMBI O
CBOMCTBAx M IPU3HAKAX MapajijieaorpaMmma,

IpSMOYTOJIbHUKA, KBajpaTa, pom0a, Tpanenuy.

HccaenoBaTh CBOMCTBA YETHIPEX YT OJIBHUKOB C

MOMOIIIBIO KOMITBIOTCPHBIX ITPOTpaMM.

Pemare 3a1a44 Ha IOCTPOCHUE,
JI0Ka3aTeJIbCTBO U BhIYUCIIEHU. MoaeanpoBaTh
YCJIOBHE 33J1a41 C IIOMOIIBIO YePTEkKa UIIH
PpHUCYHKa, NPOBOAMTL TOIOJHUTEIBHEIC
IIOCTPOEHUS B XOJ€ PELICHNS. BoineasaTe Ha
yepTexke KOH(PUTrypauu, HeoOXOAUMBbIe IS
MpOBeCHUS 00OCHOBAHUI JIOTHYECKUX 1IarOB
peuieHus. UHTepnpeTHpoBaTh MOJy4YECHHbBIN
pe3ynbTaT U COIOCTABJIATE €ro ¢ YCIOBHEM
3a1a4u

Inomane.

1.IInomaas MHOTOYTOJIbHUKA.
2.I1nomans napamienorpamma,
TPEYTOIbHUKA U TPATICITHH.
3.Teopema ITudaropa.
Pemenue 3anau.

Kontponbras pabora No2.

14

dopmynuposats 1 aokaswieats TeOpemy Iludaropa
U 00paTHYIO €.
BoiBoguTh (OPMYIIBI IIIOIIACH

IpSMOYTOJIbHUKA, TTapalljiesorpamma,

TpPEeYrojbHUKa U TPANEIHH.

HaxoauTp 1101131 MHOTOYTOJIbHUKA




pa30ueHreM Ha TPEYTrOJIbHUKH U

YETBIPEXYTOJIbHUKHU.

OO0BSICHATH U WLTIOCTPUPOBATH OTHOLLICHUE

JI0MmaaeH moJ00HBIX QUTYP.

Pemars 337ja41 Ha BBIYUCIICHUE TUIOLIAIEH
TPEYrOJILHUKOB, YETHIPEXYTOJILHUKOB U
MHOTOYTOJBHUKOB. OmHpasich Ha JaHHBIC
YCIIOBHS 33]1a4H, HAXOAUTH BO3MOXKHOCTH
MPUMEHEHHS HEOOXOTUMBIX (hOPMYII,
npeoOpa3oBeIBaTh (PopmMyiibl. Mcnoab30BaTh
(dbopMyIIBI 7151 000CHOBAHUS JOKA3aTEIbHBIX
paccy>KICHHUN B XOJI¢ PEIICHUSI.
HNuTtepnperupoBaTh MOJTYYECHHBIN PE3yJIbTAT U
CONOCTABJIATH €T0 C YCIOBUEM 3aJ1a41

ITopo0HBIE TPEYroJIbHUKH.

1.Onpenenenue nog00HBIX
TPEYrOJIbHUKOB.

2 Ilpusnaku momoous
TPEYrOJIbHUKOB.
KonTpomnbnas padora Ne3.
3.IIpumenenue mompoous K
JI0Ka3aTeNbCTBY TEOPEM U
peleHHIo 3a/1a4.
4.CoOTHOILIEHUS MEXKTY
CTOpPOHAMH U YTiaMHu

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

KontponbHas pabora Ne4.
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®dopMynupoBaTh OIIPEICICHUE TTOT00HBIX

TPECYIrOJIbHUKOB.

dopMynmpoBaTh U Aokas3biBaTb TEOPEMBI O IIPU3HA-
Kax 1o1o0ust TpeyroJIbHUKOB, TEOPEMY

dareca.

dopmynupoatb OIIPEIECIICHNUSA U UANIOCTPUMPOBATh
MOHSTHSI CHHYCA, KOCUHYCa, TAHTEHCa U
KOTaHTE€HCa OCTPOTO yria MpsSMOYToJIbHOTO
TPEYroJIbHUKA. BoiBoauts (POPMYIIBI,
BbIpaXkaroliye (pyHKINHU yIiia IpsiMOYTOJIbHOTO

TPEYroJIbHUKA Yepe3 ero CTOPOHBI.

$opmynuposatb OIIPCACIICHUS CUHYCA, KOCUHYCA,
TaHreHca, KoTanrerca yrioB oT 0 qo 180°.
BuisoauTts (DOPMYJIBI, BRIpAXKAIOIIKE (GYHKIIUU
yraoB oT 0 7o 180° uepe3 pyHKIMU OCTPBIX
YIi0B. @opMyTHPOBATh U Pa3bSICHATH
OCHOBHO€ TPUTOHOMETPHUUYECKOE TOKIECTBO.
[To 3HaYEeHUAM OJTHOM TPUTOHOMETPUUYECKOMN
(YHKIMH yTIIa BBIYHCIATH 3HAUCHUS IPYTUX
TPUTOHOMETPUUECKUX (PYHKIIHI STOTO yria.
HMccienoBaTh CBOMCTBA TPEYTOJIbHUKA C

MMOMOIIIbO KOMITBIOTCPHBIX TPOTpaAMM.

Pemare 3a71a41 Ha IOCTPOEHUE,
JOKA3aTeJIbCTBO U BBIYMCIICHUS. BulaeasaTs B
yCHOBI/II/I 3aJaun yCJIOBI/IC M 3aKJIFOUYCHUC.
MogaesmnpoBaTth YCIOBHE 3aa4U C ITIOMOIIBIO
4epTeKa UM PUCYHKA, NPOBOAUTEH
JIOTIOJTHUTEIIBHBIE TOCTPOEHUS B XO/I€
peH_IeHI/ISI. OHI/IpaHCI: Ha JaHHBIC YCJIOBI/ISI




3aJla4M, MPOBOAUTH HEOOXOIUMBIE
paccyxaeHus. UHTepnperupoBaTh I10JIy-
YEHHBIN PE3YyJbTAT U COMOCTABIIATH €TI0 C
YCJIOBHEM 3aJ1a4u

OKpPYXKHOCTD.

1.KacarenbHas K OKpY>KHOCTH.
2.1leHTpanbHble U BIIMCAHHBIE
YTJIBL.

3.YeTbIpe 3aMeydaTesbHbIE TOUKU
TPEYroJIbHUKA.

4 .BrimcenHas ¥ OIMICaHHAas
OKPY>KHOCTH.

Pemrenue 3agau.

Kontponsnas padora Ne5.
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®opMyJIHpoOBaTh ONPE/ICICHUS MOHATUH,
CBSI3aHHBIX C OKPYKHOCTBIO, LICHTPAJIBLHOTO U
BIIMCAHHOTO YIJIOB, CEKYIIEH U KacaTeJIbHOM K
OKPY’KHOCTH, YIJIOB, CBSI3AHHBIX C OKPYX-

HOCTBIO.

DopMyaIHpoOBaTHh U 10KA3bIBATh TEOPEMBI O
BIIMCAHHBIX yIJax, yriax, CBA3aHHbBIX C

OKPY’KHOCTBIO.

®opMyIHPOBATH COOTBETCTBHE MEXKAY
BEJIMYMHOM LIEHTPAJIBHOTO yIJjla U JJIMHON TyTH

OKPY’KHOCTH.

HN300paxaTh, pacno3HaBaTh U ONMCHIBATH
B3aUMHOE PACIIOIOKEHUE MPSAMOU U

OKPY’KHOCTH.

HMccnenoBaTh CBOMCTBA KOHPUTYypalui,
CBSI3aHHBIX C OKPY’KHOCTBIO, C IIOMOILBIO

KOMIIBIOTCPHBIX IPOrpaMM.

PemaTth 33124 Ha BEIYUCIICHUE JIMHEMHBIX

BEJINYMH, TPAJyCHON MEpPHI yIiIa.

Pemare 3a1a44 Ha IOCTPOCHUE,
JI0Ka3aTejIbCTBO U BEIUUCIICHUS. Moae1upoBaTh
YCIIOBHE 3a/1a4YU C IIOMOIIBIO YEPTEKA TN
PUCYHKA, NPOBOAUTH JOMOIHUTEIBHBIE I10-
CTPOEHHUA B XOJI€ pelIeHNs. BeiaeasiTh Ha
gyepTeke KoH(Uryparum, HeoOX0IUMBbIE TS
MPOBEACHUST 00OCHOBAHUH JIOTHYECKUX IIaroB
pewenus. UnTepnpeTupoBaTh MOJIYYEHHBIN
pE3yABTAT M CONMOCTABJATH €70 C YCIOBUEM
3aJ1auu

IHoBTOpenue. Pemenune 3axay.

3HaTh MaTepuall, U3y4EHHBIN B Kypce
MaTeMaTHKH 3a 8 KJiacc.

Baaners oOumM npueMoM pelieHus 3aaad.
YMeThb IpUMEHSTD [TOJIyYEHHbIE 3HAHUSI Ha
IIPAKTHKE.

YMeTh JIOTH4ECKU MBICIIUTh, OTCTauBaTh CBOIO
TOYKY 3p€HHS U BBICIYIIMBAaTh MHEHHE JAPYTUX,
paboTaTh B KOMaHIE.

HTroro:

68




Tpebosanusn K ypoeH1o no02omoeKu
B pe3ynbrarte u3yueHus Kypca reoMeTpuu 8 Kiiacca yJauiuecs J0KHBL:
3HATh HAauOOJIee BAXKHBIC BHUJIBI YETHIPEXYTOJIBHIKOB X CBOWCTBA;
YMETb HaXOJIUTh IUIOIIA ! MHOTOYTOJIbHUKOB;
3HaTh Teopemy [ludaropa, ymeTh MPpUMEHSTH €€ PU PEIICHUH 3a]1aY;
3HATh MPHU3HAKU M0JI00US TPEYTOJIbHUKOB, YMETh IPUMEHSTH UX MPU PEIICHUN
3a/1a4;
YMETb HaXOJIUTh 3HAYEHUsI CHHYCA, KOCHHYCA U TAaHT€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
» 3HaTh Cllydad B3aMMHOT'O PACIIOJIOKEHHSI IPSMOM U OKPYKHOCTH, CBOMCTBO U
MPU3HAK KAcaTeIbHON K OKPY>KHOCTH, O YETHIPEX 3aMeUaTelIbHbIX TOUKaX
TPEYroJbHUKA;
» HMETh NPEJICTABIEHUE O BIIMCAHHOW U ONMCAHHON OKPYKHOCTSIX.
Jlureparypa:
[Iporpamma. I'eomerpusi. Pabouass mporpamma k yueOHuky JI.C.ATanacsna u apyrux. Mocksa
«IIpocsemenue» 2011 ron. ABrop- coctaBurens byry3os B.O.
VYuebnuk: JI.C.Atanacss u np., ['eomerpus 7-9 k.,
Mocksa «IIpocsemenue» 2009 r.

YV VY

Y

9 kjaacc
3 yaca B Heae10, Bcero 102 yaca
KonTpoubHbix pador 8
AJITEBPA

1. CsoiicTBa pynkumii. KBagparuunasa ¢pynkunus (22 yaca)

Oyukuus. CpoiictBa ¢ynkuuii. KBagparssiili TpexuneH. PaznokeHue KBaJpaTHOTO TpeXuyeHa
Ha MHOXXuTenu. dyHkuus y = ax” + bx + ¢, ee coiicTBa u rpadguk. CreneHHast QyHKIHSL.

Ocnoénas yenp — pacHIMPUTh CBEJIEHUS O CBOWCTBAaX (PYHKIMH, O3HAKOMUTDH YyYalllUXCS CO
CBOMCTBaMHM U TpapuKOM KBaJPaTUUHON (QYHKIIMH. I

B Havasne TemMbl CUCTEMATU3UPYIOTCS cBeleHUs 0 PyHKIMAX. [IOBTOPSIOTCSI OCHOBHbBIE MOHSATHUS:
(byHKLHUSA, apryMeHT, o0J1acTh onpeaenaeHus GyHKIuu, rpaduk. J(aroTcs MOHATHSA O BO3pacTaHUM U
yObIBaHUM  (YHKUMH, MPOMEXKYTKAX 3HAKOMOCTOSHCTBA. TeM caMbIM co3jaercs 6asza ams
YCBOCHMSI CBOMCTB KBaJPAaTUYHOM M CTENEHHON (YHKUIMH, a Takxke sl AadbHEHUIIero yriayoieHus
(YHKIIMOHAJIBHBIX MPEJCTABICHUHN IPU N3YUYEHUHU Kypca anreOphl U Havyajl aHaJIn3a.

[ToAroTOBUTENIBHBIM IIATOM K U3YYEHHMIO CBOMCTB KBaJIpaTUYHOM (DYHKIMM SBISETCA TaKKe
pPacCMOTpEHHME BONPOCAa O KBAJAPATHOM TPEXUWIEHE M €r0 KOPHSX, BBIICICHUH KBaJapara IBy4IeHa
U3 KBaJpaTHOTO TPEXWIEHA, Pa3JI0’KEHNN KBAIPAaTHOTO TPEX4JIEHA HA MHOKUTEIH.
N3ydyeHue kBagpaTHUHON (YHKIIMM HaYMHAETCA C PacCMOTpeHUs QyHKUUU Yy = ax®, ee CBOWCTB U
ocoOeHHOCTeH rpaduka, a TakKe IPYTUX YaCTHBIX BUOB KBaAPAaTUYHON QyHKIIMM — QyHKIUHN y =
ax? + b, y=a(x - m)2. OTH CBEJEHUS HCIOJB3YIOTCS IPU HW3YyYEHUN CBOWMCTB KBAJPATHYHON
¢bynkuuu obuiero Bujna. BaxkHo, 4ToOb! ydaryecs MOHsIIH, 4To rpaduk ¢pyHKuuu y = ax” + bx + ¢
MOJKET OBbITh MOJIy4eH U3 rpaduka QyHKIUH y = ax? ¢ IIOMOIIBIO JIBYX IapajlIeJIbHbIX TEPEHOCOB.
[Tpuemsl mocTpoenusi rpaduka ¢GyHKIUH Y = ax’ + bx + ¢ 0TpalaThIBAIOTCSI HA KOHKPETHBIX
npumepax. [Ipu 3ToM ocoboe BHMMaHUE clielyeT YAEeIUTh (GOPMUPOBAHUIO y yUYAIIUXCS YMEHHUS
yKa3bIBaTh KOOPIUHATHI BEPIIMHBI TapaboJIibl, € OCh CHMMETPHH, HalpaBJIeHUE BeTBEH Mapaboibl.

[Ipn u3ydeHun 5TOM TeMmbl JalibHEWIee pa3BUTHE MOJydaeT YMEHHE HaXOAWTh MO rpaduxy
MPOMEXYTKH BO3pacTaHusi W yObIBaHHSA (PYHKLIMH, a TaKKe NMPOMEXKYTKH, B KOTOPBIX (YHKIHUSI
COXPAaHsET 3HAK.

Vyaruecs: 3HAKOMSTCS CO CBOWCTBAMH CTEIEHHOW (QYHKIMH y = X' I[IPH YETHOM U HEUYETHOM
HAaTypaJbHOM TMOKa3aTejae 1. BBoOAWTCS TMOHSATHE KOpHSA ra-i creneHd. OHU  MOJy4YaroT



MPEJICTABICHHE O HaXOXKJICHWW 3HAYCHUN KOPHS C TIOMOIIBIO KAabKYISITOpa, IpUYeM BBIPaOOTKA
COOTBETCTBYIOIIMX YMEHHI HE TpeOyeTcs.
Koumponvnvix pabom: 2

2. YpaBHeHus: 1 HepaBeHCTBA C 0JJHOM NepeMeHHOii (14 yacoB)

Llenbie ypaBHeHus. JlpoOHble panMoHalbHBbIE ypaBHeHMs. HepaBeHCTBa BTOpOH CTENEHH C
OJIHOM mepeMeHHOW. MeTo1 MHTEPBAJIOB.

OcnosHnas yenb — CUCTEMATU3UPOBATh U 00OOLIUTH CBEJEHMS O PELICHUU LENbIX U JPOOHBIX
palMOHANBHBIX YPaBHEHUH C OJHON NEepeMEeHHOH, chopMUpOBaTH yMEHHE pellaTh HEpaBEHCTBA
BI/Iz[aax2+I>x+c>0I/Innax2+bx+c<0,rz[ea7é0.

B sT0li Teme 3aBepiuaeTcs U3y4eHHE pallMOHAIbHBIX YPAaBHEHUU C OJTHOM IepeMeHHON. B cBsA3u
C 3THUM HPOBOJIUTCS HEKOTOpoe 00oO0IIeHHe U yriiyOjaeHue cBeleHU o0 ypaBHeHusx. BBoxsarcs
MIOHATHUSA LIEJIOTO PAMOHAIBHOIO YPAaBHEHMS U €r0 CTEIECHHU. Y4allluecs 3HAKOMSTCS C PELICHUEM
YPaBHEHHUH TPETbEH CTENEHU M YETBEPTOM CTENECHM C IOMOILBIO PA3IOKEHUS HAa MHOMKUTEIIN U
BBEJICHUS BCIIOMOIATEJIbHOM IIEpEMEHHOM. MeTox pelieHuss ypaBHEHUM IIyTeM BBEICHUS
BCIIOMOTATENIbHBIX MEPEMEHHBIX OYAeT IIUPOKO HCIOJIb30BAThCA B JaJIbHEHIEM IMpH pelIeHUn
TPUTOHOMETPHUYECKUX, JIOTAPU(PMUIECKUX U JPYTUX BUIOB YPaBHEHUH.

Pacmmpsitorcss cBeieHMsT O pelIeHUM JApPOOHBIX PpAlMOHAIBHBIX YypaBHEHUH. Yuaruecs
3HAKOMSATCS ¢ HEKOTOPBIMHU CIIEHUAIILHBIMU IIPUEMAaMU PEILIECHUs TAKUX YPAaBHEHUH.

dopmMupOBaHUE YMEHUH pEILIATh HEPABEHCTBA BUJIA ax? + bx ++¢> 0 wm ax’ + bx + ¢ < 0,
rae a # 0, ocymiecTBisieTcs ¢ ONOpPOr Ha CBEACHUS O rpaduKe KBaAPATHIHON (PYHKIINH.

VYyamuecss 3HaKOMATCS C METOAOM MHTEPBAJIOB, ¢ IIOMOIIBID KOTOPOTO PEIIAIOTCS HECIOXKHbBIE
panroHaIbHbIE HEPABEHCTBA.

Konmponvnvix pabom: 1

3. YpaBHeHHsI H HEPABEHCTBA ¢ ABYMs nepeMeHHbIMU (17 yacoB)

VYpaBHeHHe ¢ ABYMs MEpPEeMEHHBIMU M ero rpaduk. CUCTeMbl ypaBHEHUH BTOPOW CTEHEHH.
Pemenne 3agad ¢ NOMOIIBIO CHCTEM YpaBHEHUMM BTOpOW creneHW. HepaBeHcTBa ¢ JIByMs
IIEPEMEHHBIMU U UX CUCTEMBI.

OcHosHass yenb — BBIPA0OTaTh yMEHUE peliaTh MPOCTEHINE CHUCTEMBI, COJEpKallne
YpaBHEHHUE BTOPOM CTEIEHU C IBYMS IIEPEMEHHBIMU, U TEKCTOBBIE 3aJ/a4H C TIOMOIIbIO COCTABJIEHUS
TAKHUX CHUCTEM.

B nanHoi1 Teme 3aBepiaeTcs M3y4eHHE CUCTEM YpaBHEHHH ¢ ABYyMs nepeMeHHbIMU. OCHOBHOE
BHUMAHHME YAEJSETCd CHUCTeMaM, B KOTOPBIX OJHO W3 YpPaBHEHUW NEPBOM CTENEHH, a JIPyroe
BTOPOWM.

N3BecTHBI yyamuMmcsi crnoco0® TMOJCTAaHOBKM HAXOAUT 37EeCh JalbHEHIIee NMPUMEHEHHE U
IO3BOJISIET CBOJUTDH PELICHUE TAKUX CUCTEM K PELICHUIO KBAIPATHOIO YPABHEHHUS.

O3HakOMJICHHE YyYallMXCS C MOpUMEpPaAaMU CHCTEM YpPAaBHEHHN C JBYMSI TNEPEMEHHBIMHU, B
KOTOpHIX 00a YypaBHEHHMS BTOPOH CTEMEHHW, JOJDKHO OCYIIECTBISATHCS C JIOCTAaTOYHOMN
OCTOPOYKHOCTBIO U OTPAHUYMBATHCS TPOCTEUIIMUMH IPUMEPAMHU.

[IpuBneueHne U3BECTHBIX ydYalIMMCS TPapUKOB MO3BOJISIET MPUBECTH MPUMEPHI IpaduuecKoro
pemeHusi cucteM ypaBHeHHH. C MOMONIBI0 TpadUUeCKUX TMPEACTaBICHUNH MOXKHO HAarJIsaIHO
M0Ka3aTh YYalluMCs, YTO CUCTEMBI JBYX YPaBHEHUH C JBYMsS NEPEMEHHBIMHU: BTOPOW CTENEHU
MOT'YT UMETh OJTHO, IBA, TPH, YETHIPE PEIICHUS WJIM HE UMETh PEIICHHIA.

Pa3paboranHblii MaTeMaTHYeCKUW ammapaT TMO3BOJSIET CYIIECTBEHHO pPACHIMPUTh KJacce
COJIEPKATEIIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMbIX C TOMOIIBIO CUCTEM YPaBHEHUH.

N3ydyeHue Tembl 3aBEpPIIACTCS BBEACHHEM IIOHATHN HEPABEHCTBA JABYMS IMEPEMEHHBIMH U
CHUCTEMBbl HEPaBEHCTB C JByMs TmepeMeHHbIMU. CBeneHuss O Tpadukax YpaBHEHUH C JBYMs
MEPEMEHHBIMU HCITOJIB3YIOTCA NPU WLIIOCTPAUMA MHOXECTB PELIEHW HEKOTOPBIX IMPOCTEUIINX
HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CHUCTEM.

Koumponvnvix pabom: 1

4. IIporpeccun (14 yacoB)



Apudmerndeckast U reoMmeTpuueckas nporpeccurd. GopMyIbl I-T0 WieHA U CYMMBI MEPBBIX N
4JIEHOB Mporpeccuu. beckoHeyHo yObIBaromiasi reoMeTpuiecKasi mporpeccusl.

Ocnognas yenb — NaTh TMOHITHS 00 apupMETHUYECKONH M TeOMETPUYECKON MPOrPecCUsix Kak
YHCIIOBBIX MOCIIEI0BATEIBHOCTSIX 0COO0T0 BH/IA.

[Ipu n3yyeHun TeMbl BBOJUTCS MOHSATHUE MOCIEI0BATEILHOCTH, PA3bsICHACTCA CMBICT TEPMHUHA
«N-i  4IeH [OoCHeA0BaTEeIbHOCTUY», BbIpadaThIBA€TCS yMEHHE UCIOJIb30BaTh HMHJEKCHOE
o0o03HaYCHHE. DTH CBEACHHS HOCST BCIIOMOTATEIbHBIA XapaKTep M HCIOJIB3YIOTCS NI U3YUYCHHS
apru(pMETHIECKON U TEOMETPUICCKOIN TIPOTPECCHIA.

Pabora ¢ ¢opmynamMu N-TO 4WieHAa ¥ CyMMBI MEPBBIX I'a WICHOB MPOTPECCHIA, TIOMUMO CBOETO
OCHOBHOTO  HA3Ha4yeHMs, TIO3BOJIIET  HEOJHOKPATHO  BO3BpalIaTbCsl K  BBIYUCIICHUSM,
TOXKIECTBEHHBIM MTPEOOPA30BAHUSM, PEIICHUIO YPAaBHEHUN, HEPABEHCTB, CHCTEM.

PaccmaTpuBaroTcsi XapakTepUCTUYECKHE CBOMCTBA apu(pMETHUYECKOH U IeOMETPHUYECKOM
MPOTPECCUl, YTO TMO3BOJSET PACHIUPUTH KPYT MpeajiaraeMbIX 3a/1ad.

Konmponvnvix pabom: 2

5. JJieMeHThl KOMOMHATOPUKHU M Teopuu BeposiTHocTeil (12 yacoB)

KomOunatopHoe mpaBwio  ymMHOXeHHs. [lepecTaHOBKH,  pa3MelleHHUs, COYETaHMS.
OTHOcHTENbHAS YACTOTA U BEPOSTHOCTD CIIY4allHOTO COOBITHUS.

OcHo6Hast yenb — O3HAKOMUTH YYallUXCSl C IOHATHSAMHU II€PECTAaHOBKH, pa3MELICHMUS,
COYETaHUSI W COOTBETCTBYIOIIUMH (OpMyJamMH sl MOJCYeTa WX YHUCIA; BBECTH MOHATHUS
OTHOCHUTEJIbHOM YaCTOThI U BEPOSITHOCTH CIIy4altHOT'O COOBITHSL.

W3yuenne TeMpl HAYMHACTCS C PEIICHUS 3a/1a4, B KOTOPBIX TPeOYeTCsl COCTaBUTh T€ WU WHBIC
KOMOMHAIIMM 3JIEMEHTOB M MOACYMTATh MX YUCIO. Pa3bscHsieTcss KOMOMHATOpHOE IPaBUIIO
YMHOXXEHUS, KOTOPOE HCIIOJIb3YEeTCs B JalbHEHIIEM IpH BBIBOJAE (HOPMYN Ui IMOJCYETa YHCia
NEePECTAaHOBOK, pa3MelleHuil u coderanuil. [Ipu M3ydeHHH AaHHOrO Marepuana HeoOXOIUMO
oOpaTuTh BHUMaHHE Yy4YallMXCAd Ha pa3udyhe TMOHATUH «pa3MEIIEHHE» U «COYETaHUEe»,
c(OopMHPOBATH Y HUX YMEHHE ONpPEAENsITh, O KAKOM BHJI€ KOMOMHALIUN HJIET peub B 3ajaye.

B nanHOI TeMe ywamuecs 3HAKOMSITCSI ¢ Ha4aJIbHBIMHU CBEICHUSMH U3 TEOPUM BEPOSITHOCTEH.
BBoasTcs MOHATHS «ciay4yaiiHOe COOBITHE», «OTHOCUTENbHAS YacTOTa», «BEPOSTHOCTh CIIy4aifHOrO
coObITUs». PaccMaTpuBarOTCS CTAaTUCTUYECKHMH M KJIACCUYECKHM IOAXOJbl K OIpENEIeHUI0
BEPOSTHOCTH CllyyailHOro coObITusi. BakHo 0OpaTuTh BHUMaHME Y4YalIMXCS Ha TO, 4YTO
KJIACCMYECKOE OIpEeJIETIeHHE BEPOSATHOCTH MOKHO MPUMEHSTh TOJBKO K TAKUM MOJIENSIM PeabHbIX
COOBITHH, B KOTOPBIX BCE UCXOBI SIBJISIOTCS PABHOBO3MOKHBIMHU.

Konmponvnvix pabom: 1

6. IloBTOpenue (uTorosoe) - (23 yaca)
Ocnosnas yens. [10BTOPUTH, 3aKpenuTh U 0000IUTH OCHOBHBIE 3YH, momyueHHbIe B 9
KJ1acce.
Koumponvnvix pabom: 1
TemaTH4YecKkoe MUIAHNPOBaHUE TI0 ajiredpe

9xnacc
Ne Tema Koua- | KonTp. | XapakTepucTHKAa OCHOBHBIX BH/10B
BO pador AeATeJIbHOCTH YYCHUKA
4acoB (Ha ocHOBe YYeOHbIX JieiicTBHIi)
1 | r'a.1.KBagparnunas pyHKIus. 22 2 BLIYNCAATb 3Hauenns yHKIuii,
I1.1.®yHKIIMYU U UX CBOWCTBA. 3aJaHHbIX (opMyIaMu (TIpH
CDYHKI_II/ISI. 0O0J1acTL OTIpeIeTICHUS HeoOxomuMocTH UCMONb30BaTh
1 00J1aCTh 3HAYCHUH (PYHKITUH.
CBoiicTBa (QyHKIHHL. KaJIbKYJIATOP); COCTABAATb Ta0/InIbI
oo 3HAYEHUN KIIUH.
[1.2.KBazpaTHbIil TpEXUIIEH. bynn




KBanpaTHblii TPEXWIEH U €TO
KOPHH.

Pasnoxenune kBagpaTHoro
TPEXUJICHA HA MHOKUTEIIN.

I1.3.xBagpaTiuHas QyHKIUS 1 &
rpaduxk.

OyHkIMA Y = ax? , €€ CBOMCTBA U
rpaduk.

I'paduxu pynakmuit Y = ax® +n y
y=a(x-m)?,

[Toctpoenue rpaduka
KBaIpaTUYHON QYHKIIHUH.

[1.4.Crenennas ¢pynkuus. Kopensb
N-ii CTETNIEHU.

OyHKIMA Y = x"
Kopens N—ii crenenu.

CTpouTb mo Toukam rpaduku

¢yukimii. ONUCbIBATb cBOMCTBA

(GyHKIMK Ha OCHOBE €€ TpapuuecKoro

IMPEACTABIICHHA.

MogaennpoBatb peaibHbie

3aBUCUMOCTH (OpPMYJIaMH H

rpadukamu. YUTaTb rpaduku

PEAIbHBIX 3aBUCHUMOCTEH.

Ucnonb3oBaTh dyHKIHOHATEHYIO

CUMBOJIUKY JIJIS 3aIIMCU Pa3HOOOpa3HbIX
(hakTOB, CBSI3aHHBIX C
paccMaTpuBaeMbIMH (QYHKIUSIMHU,

0601"31_]_[8.5{ OIIBIT BBIIIOJTHCHUA 3HAKOBO-

CUMBOJIMYECKUX JACHCTBUM. CTpOVITb

peueBble KOHCTPYKIUU C
UCIIOJIb30BaHUEM (DYHKIIMOHAILHON

TCPMUHOJIOTUH.

Mcnonb3oBaTb kOMIbIOTEpHBIC

MIPOrPaMMBI JUJIsl IOCTPOEHUs TpaduKoB
(GYHKUMH, U151 UCCIIEI0BAHUS TOJI0XKE-
HUS Ha KOOPIMHATHOW IUIOCKOCTH
rpadukoB pyHKUNN B 3aBUCUMOCTH OT

3HAYCHHU I KO3 (HUIIMEHTOB, BXOISIIINX

B (hopmyiy.
Pacno3HaBaTb Bu/bI H3y4aeMbIX

¢yukuuii. [TOKa3bIBaATb

CXEMaTUYCCKHU ITOJIOKCHHE Ha

KOOPJAMHATHOM TIOCKOCTH TpaduKOB
byHKIII
y=ax? y=ax’+n. y=a(x—m)2,

n (v
Y =X" B 3aBUCUMOCTH OT 3HAaUCHUI




K02(pPUITMEHTOB, BXOISIINUX B

(bopMyIIbI.

CTpouTb rpaduku uzygaemMbix
¢byHKIMI; ONMUCHIBATD UX CBOHCTBA

I'n.2.YpaBHeHHsI M HEPABEHCTBA 14 Pacno3HaBaTh TUHEHHbBIE U

¢ OJHOM MepeMeHHOM.
KBaJIpaTHBIC ypaBHEHUSI, IIEITIbIC U

I1.5.YpaBHeHus ¢ oqHOM JIpOOHBIC YpaBHEHUS.

MePEMEHHOM.
Pemarsb nuHeiiHbIE, KBaJApAaTHBIC

Henoe ypasuenue i ero kopu. yYpaBHEHUS, a TAK)KE YPABHCHUS,

JlpoOHbIE paroHaIbHbIE

YpaBHEHHS. CBOJAIIUECS K HUM; PelliaTh APOOHO-

I1.6.HepaBeHnctBa ¢ o1HOM PAIHOHAILHBIC YPABHCHHUA.

TICPEMCHHOM. HccnenoBarh KBagpaTHbIE YPaBHEHUS

Penienue HEPABEHCTB BTOpOI71 110 JTUCKPUMHHAHTY U KOB(i)(l)I/IIlI/IeHTaM.

CTETEeHHU C OJITHOM MepeMEHHOM.

Pemrenue HepaBeHCTB METOIOM Pemath TekCTOBBIC 3a1a4H

MHTEPBAJIOB. anredpanvdeckuM CrrocoooMm:
NEPEXOJIUTh OT CIIOBECHOM
(hOpMYJIMPOBKY YCIOBHS 3a/1a49H K
anredpanveckoil MoJIeH MyTeM
COCTaBJICHUS YPAaBHEHHUS; PEIIATh
COCTaBJICHHOE YPABHEHUE;
HHTEPNPETUPOBATH PE3YJIHTAT.
Pacno3HaBaTb nuHeiHbIE 1
KBaJ[paTHbIC HepaBeHCcTBa. PellaTh
KBaJ[paTHbIC HEPABEHCTBA Ha OCHOBE
rpaduuecKux npeacTaBIeHUN

I'n.3.YpaBHeHus1 M HEpaBEHCTBA 17 OmnpeneasiTe, ABISETCS JIN ITapa YACEI

C ABYMS IEPEMEHHBIMU.

I1.7.YpaBHeHus ¢ nBymst
IIEPEMEHHBIMHU U UX CHCTEMBI.

VYpaBHeHUE ¢ AByMS
MIEPEMEHHBIMH U €ro rpaduk.
I'padmueckuit cnocob pemieHus
CUCTEM ypaBHEHMH.

Pewrenue cucreM ypaBHEeHUN
BTOPOU CTEIECHH.

Pemrenue 3ana4 ¢ moMoubIo
CUCTEM ypaBHEHHUI BTOPOH
CTEIICHHU.

I1.8.HepaBenctBa ¢ nByms
NEPpCMCHHBIMU U UX CUCTCMBI.

HepasencrtBa ¢ 1Byms
IIEPEMEHHBIMH.

pelIeHreM JaHHOTO YPaBHEHUS C IByMs
NIEPEMEHHBIMH; NIPUBOAUTH IIPUMEPHI
pelIeHNs YpaBHEHUH C IByMs

NEPpEMCHHBIMHU.

Pematsp 3a1aun, anreOpandeckoit
MOJIETIBIO KOTOPBIX SIBIISIETCS
YPaBHEHUE C IByMS IEPEMEHHBIMY;
PemaTe cuctemsl 1ByX ypaBHEHHH C
JBYMsI IEpEMEHHBIMHU, YKa3aHHBIE B

COJICP)KaHUH.

PemaThb TekcTOBBIE 3a0a4U

areOpandecKuM CrocoOoM:




CucreMbl HEPaBEHCTB € ABYMS
[IEPEMEHHBIMU.

MEePEXOIUTh OT CJIOBECHOM
(hOpMyIIMPOBKY YCIOBHS 3a/1a4H K
anreOpandeckoi MOAEIH IIyTeM
COCTABJICHHS CUCTEMbI YPaBHEHUI;
PemiaTh COCTaBICHHYIO CUCTEMY
YPaBHEHUI; UHTEPIIPETUPOBATH

pe3yJbTar.

CTpouTb rpaduku ypaBHEHHUH C IBYMSI

nepemeHHbiMA. KOHCTPYMpPOBATD

OKBHUBAJICHTHBIC PCYCBLIC
BBICKA3bIBaHUs C UCIIOJIB30BaAHUECM
anre6pa1/1qe01<oro U IrCoOMCTPHUICCKOIO

SA3BIKOB.

PewaTb 1 UCCNepoBaThb ypaBHEHUS

Y CUCTEMBbI YPaBHEHMI HA OCHOBE
(GyHKIIMOHATBHO-TPaQUUECKUX

IIPEICTABICHUIN YPaBHEHUU

I'n.4.Ilporpeccun.

I1.9. ApupmeTrrnueckas
IPOTpeccusl.

ITocnenoBareapbHOCTH.
Omnpenenenue apupmeTnyecKon
nporpeccuu. opmyiia N-ro 4jaeHa
apu(pMeTHYeCKON IPOrpecCui.
dopMyIta CyMMBI IEPBBIX N
YJICHOB apu(METHUECKON
MIPOrPECCUHU.

[1.10.'eomerprueckas
IpOrpeccusl.

Onpenenenne reoMeTpUYECKON
nporpeccuu. opmyia N-ro 4jaeHa
reOMEeTPHUECKON MPOTrpeccuu.
dopMyia CyMMBI IEPBBIX N
YJIEHOB T€OMETPHUYECKON
IIPOrPECCUN.

14

IIpuMeHSITH MHACKCHBIE 0003HAYEHUS,
CTPOMTH PEUECBBIC BHICKA3BIBAHMUS C
UCIIOJIb30BAaHUEM TEPMHUHOJIOTUH, CBSI-
3aHHOU C MOHSATHEM

IOCICA0BAaTCIBHOCTH.

BbIuncJIATDH YICHBI
MOCJIEIOBATEIbHOCTEM, 3aJaHHBIX
(dhopMyIoii N-To UIeHa Uiu
pPeKyppeHTHOU (HOpMYIIOi.
YcranaBamBaTh 3aKOHOMEPHOCTH B
MOCTPOEHUH TOCIIEI0BATENbHOCTH,
€CJIM U3BECTHBI IEPBBIE HECKOJIBKO €€
wieHoB. U300pamxkaTh WICHBI
MOCTE0BATEILHOCTH TOYKaMHU Ha KO-

OpAMHATHOM IIJIOCKOCTH.

Pacno3znaBaTh apuMeTHUECKYIO U

TE€OMETPHYUECKYIO MPOTPECCHH TIPH




pa3HbIX criocobax 3agaHusl. BeIBOAUTH
Ha OCHOBE JI0Ka3aTeIbHBIX
paccyxaeHuii GopMyIIbl OOIIEeTo YWieHa
apuMETHYECKON U TEOMETPUICCKOM
IPOTrPeccHii, CyMMbI IEPBBIX N YICHOB
apuMEeTHUECKON 1 TeOMETPHUICCKON
MPOTPECCUil; pemaTh 3a/1a4u C

HCIIOJIb30BAHUEM ITHX (HOPMYIL.

PaccmaTtpuBath npuMepsl u3
peanbHON )KU3HU, WIUTIOCTPUPYIOLIHE
U3MEHEeHHE B apu(METHIECKOI
IPOTPECCUH, B TEOMETPHUUECKOM
IpOrpeccuy; H300paxaTh
COOTBETCTBYIOIIUE 3aBUCUMOCTH
rpaduyecku.

PemiaTsh 3a7auu Ha CIIOKHBIE
IPOIICHTHI, B TOM YHUCIIC 331a4H U3

peanbHOI MPaKTUKH (C
HCTIOJI30BAaHUEM KAJIBKYIISITOPA)

I'n.5.29aemeHTHI
KOMOHWHATOPHKH M TEOPHH
BEPOSITHOCTH.

I1.11.9neMeHTbl KOMOMHATOPUKH.

ITpuMepbl KOMOMHATOPHBIX 3a/1ay.

[TepectanoBku.
Pazmerenns.
Coueranusi.

T1.12.HaganbHble CBEACHUS U3
TEOPUU BEPOATHOCTEM.

OTtHocCHUTENbHAS YacTOTa
CITy4aifHOTO COOBITHSI.
BeposiTHOCTh paBHOBO3MOKHBIX
COOBITHI

12

NMpoBoaoUTb CnyyanHblie
J3KCNepuMeHTbl, B TOM Yuncse ¢
NMOMOLLLBIO KOMMNbIOTEPHOIO

MO eNnpoBaHUA,
WHTepnpeTUpoBaTb UX
pe3ynbTaTbl. BBIMUCAATL YACTOTY
CNy4anHoro cobbiTvs; OLEeHMBaTb
BEPOATHOCTb C MOMOLLLbIO
4acTOTbl, MOJIY4YEHHOMW OMbITHLIM

NyTEM.

PewaTb 3a4a4M Ha HAXOXAOEeHne

BEPOATHOCTEN CObBLITUN.

MpuBoAnTL NpUMepbl CIy4anHbIX




COObITUIN, B YACTHOCTY
JOCTOBEPHbIX U HEBO3MOXHbIX
COObITUI, MAaNOBEPOATHBIX
cobbiTnn. MpuBOAUTbL NpUMeEpSI

PABHOBEPOATHOCTHbIX COOBLITUN.
BbinoaHaThs epedop BceX BO3MOKHBIX

BApUAHTOB JUIs iepecyeTa 00bEKTOB

I KOMOWHAIIUH.

IIpuMeHSTH MPaBHIIO KOMOMHATOPHOTO
YMHOKEHHUS IJIs1 PEIICHUS 3a]]a4 Ha
HaX0XKJACHUE YHCIa 00BEKTOB HIIM KOM-
OuHauuii (AMaroHaaIl MHOTOYTOJIbHUKA,
PYKOIIOXKaTHsl, YUCII0 KOJOB, I POB,

naposeit u 1. IL.).

Pacno3HaBaThb 3amauu Ha

OIIpCACIICHUC YHUCJIa IICPCCTAHOBOK U
BBITIOJIHATE COOTBETCTBYIOIHC

BBIYMCIICHUSA.

PellaTb 3amaun Ha BLIUKCIIEHHE
BEPOSATHOCTH C TPUMEHEHHUEM
KOMOMHATOPHKHU.

6 | [ToBTOpeHue

23

3HaTh MaTepua, U3Y4eHHBII B Kypce
MaTeMaTHUKH 3a § KJacc

YMeTh IPUMEHSTH MOJTyYeHHBIE
3HAaHUA Ha ITPAKTHUKE.

YMeTh JTOTHYeCKU MBICITUTH,
OTCTAauBaTh CBOIO TOUKY 3PEHUS U
BBICITYIIIMBATh MHEHUE APYTHUX,
paboTath B KOMaHJIE.

Hroro:

102

Tpeoosanusn K yposeHio no020mo6Ku

B pesynbrare u3ydeHus Kypca anreopsl 9 kiacca yyaiuecs JTOJKHbIL:
» 3HaTh CBOWCTBA KBaJIpaTMYHOUN (PYHKIIUU, YMETh CTPOUTH U YUTATh €€ Tpaduk;
» yMeTh peliath 1eble U IpoOHbIe pallMOHAJIbHBIC YPaBHEHUS ¢ OJJTHOW IIEPEMEHHOM, peraTh

KBaApaTU4YHBIC HCPABCHCTBA,

» YMETb pelaTh IPOCTEHUIINE CUCTEMBI, COAEPKALLNE YPABHEHUS BTOPOU CTEIIEHHU C JBYMS
IIEPEMEHHBIMU ¥ IPUMEHSATH UX K PEIICHUIO TEKCTOBBIX 3a/1a4;

» HMeTb NpeJcTaBieHre 00 apu(pMETHUECKONW U Te€OMETPUIECKOM MPOrpeccusiX Kak YHCIOBBIX
MI0CJIEI0BATENBHOCTSIX 0CO00r0 BUA;

» UMETb IIPEACTABICHUE O MIOHATUAX IIEPECTAHOBKY, Pa3MELICHUS, COUETaHUs,
OTHOCUTEJIBHOM 4aCTOThI U BEPOSITHOCTH CIIy4aitHOIO COOBITHSL.

Jlureparypa:




[Iporpammbl  oOpa3oBaTenbHbIX yupexaeHuil. Ausredpa 7-9 «kmaceel. CocraBurens: T.A.
BypmuctpoBa. Mocksa «IIpocsemenne» 2008r.

AnreOpa: yuebnuk s 9 ki obmeoOpazoBar. Yupexxaenuii /mon pea. I'.B. loposeesa u ap., - M.:
[Ipocsemenue, 2014, 2019 1.

I'EOMETPUA
9 kJ1acc
2 yaca B HeJeJII0, Bcero 68 uacos
KonTpouabnbix pador S
2. Bextopbl. Metoja koopaunar (18 yacos)

Ilonstue Bekrtopa. PaBeHCTBO BeKTOpOB. CJ0XKEHHE U BBIYUTAHHE BEKTOPOB. YMHOXKECHHE
BEKTOpa Ha 4ucio. PasimokeHnme BeKTOpa MO JIBYM HEKOJIMHEApHBIM BeKTOopaM. KoopauHartsl
BekTopa. [Ipocreimme 3a1auu B KOOpAMHATaX. Y PaBHEHUSA OKPYKHOCTU U npsAMoiu. [IpuMeHnenue
BEKTOPOB U KOOPAMHAT IIPY PEILICHUN 3aad.

OcHoénass yenb — HAyYUTh Y4YAlUXCSl BBIIOJHATH JIEHCTBUS HaJ BEKTOpaMHU Kak
HaNpaBJICHHBIMU OTPE3KaMH, YTO BA)XKHO JUIsl NPUMEHEHUS BEKTOPOB B (hU3MKE; MMO3HAKOMHUTH C
HCII0JIb30BAaHUEM BEKTOPOB U METOJa KOOPIAMHAT MPU PELICHUH T€OMETPUUECKUX 3a/1au.

BekTop omnpenenseTcs Kak HallpaBJICHHBIM OTPE30K M IEHCTBUS HaJ BEKTOpaMHU BBOJAATCA Tak,
Kak 3TO mpuHATO B (usmke, T. E. Kak AelicTBUS ¢ HampaBieHHBIMH OTpe3kamu. OCHOBHOE
BHUMAaHME JIOJDKHO OBbITh YAENCHO BBIPAaOOTKE YMEHHUH BBINOJIHATH ONEpALlUU HaJ BEKTOpaMu
(ckyaapIBaTh BEKTOPHI 110 MpaBUiIaM TPEYTOJIbHUKA U IapajuiesiorpaMma, CTPOUTh BEKTOP, PaBHBIN
Pa3HOCTH JIBYX IaHHBIX BEKTOPOB, a TAaK)K€ BEKTOP, PaBHBIN IIPOU3BEICHUIO TAHHOTO BEKTOpPA Ha
JTAHHOE YHUCJIO).

Ha mpumepax nokxa3sbpIBaeTcsl, Kak BEKTOPbl MOT'YT IPUMEHATHCS K PELICHUIO T'€OMETPUUYECKUX
3amad. JlemoHctpupyercss 3(Q(EKTUBHOCTh MPUMEHEHHUs (GOpMyN [Uisl KOOPAMHAT CEepeANHbI
OTpE3Ka, PACCTOSHUS MEXIY ABYMs TOYKAMHU, YPABHEHHH OKPYKHOCTH U NPSIMOW B KOHKPETHBIX
reOMEeTPUYECKUX 3a/Jayax, TeM CaMbIM JaeTcs Ipe/CcTaBiIeHHe 00 H3YUYE€HUU TeOMETPHUYECKHX
¢buryp c noMoIb0 METoI0B areOpsl.

Konmponvnvix pabom: 1

2. CoOoTHOIIEHHUS MKy CTOPOHAMM M YIJIaMHU TpeyrojbHuka. CKajsipHoe Npou3Be/ieHne
BeKTOpOB (11 1yacoB)

CuHyC, KOCUHYC U TaHT€HC yriia. TeopeMbl CHHYCOB U KOCHHYCOB. PellleHne TpeyrojbHUKOB.
CkansipHO€ TPOU3BEIEHNE BEKTOPOB U €T0 IPUMEHEHUE B TEOMETPUUECKHX 3aa4ax.

OcHoénas yenb — pa3BUTh YMEHHUE YYalllUXCsl IPUMEHSITh TPUTOHOMETPUUECKUN anmnapar npu
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Cunyc u xocuHyc mroboro yrma ot 0° mo 180° BBOASTCA C TIOMOINBIO E€IMHUYHOU
MIOJIyOKPYKHOCTH, JIOKa3bIBAIOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOAMTCA €IlE€ OJHA
dbopMyIa muomaau TpeyroibHu /4A (1M0I0BUHA IPOU3BEACHUS ABYX CTOPOH HAa CHHYC yrjia MEXIy
HUMH). DTOT anmnapaT NPUMEHSETCS K PELIEHUIO TPEYTOJIbHUKOB.

CkansipHO€ NMpOU3BEACHNE BEKTOPOB BBOAUTCA KaK B (pU3MKe (IPOU3BEACHUE UIMH BEKTOPOB Ha
KOCHHYC yIja MeXJIy HUMH). PaccMaTpuBaioTCsi CBOMCTBA CKaJsPHOTO MPOU3BEACHUS M €ro
MIPUMEHEHHE MIPU PEIICHNU T€OMETPUUYECKUX 3a/1ad.

OcHOBHOE BHHUMAaHHE CIENyeT YIeIUTh BBIPAOOTKE MPOYHBIX HABBIKOB B IMPUMEHEHHH
TPUTOHOMETPHUYECKOT0 anmnapara npu peue/4A74 reoMmeTpuyecKkux 3aaad.

Koumponvnvix pabom: 1

2. JInuHa OKPYKHOCTH U JIomaap kpyra (11 yacon)
[IpaBunbHBIE ~ MHOTrOyroidbHUKH.  OKpYKHOCTH,  ONHUCaHHas  OKOJIO  IPABUJIBHOTO
MHOT'OYI'OJIbHUKa W BIIMCaHHAasA B HCTO. HOCTpOGHI/Ie MMpaBUJIIBHBIX MHOTI'OYTI'OJIbHUKOB. I[JII/IHa
okpyxHocTu Ilnomanp kpyra.



OcnosHas yenp — paclIUPUTh 3HAHUE YYALIMXCS O MHOTOYTOJbHHKAX; PACCMOTPETh MOHSATHS
JUTMHBI OKPY)KHOCTH M TUIOIIAAH KPyra U (POPMYITBI JIJISl UX BBIYHCIICHUS.

B nHagane Tembl maercs oIpeneieHHe MPAaBHILHOTO MHOTOYIOJBHUKA M PACCMATPHUBAIOTCS
TEOpPEMBI 00 OKPYKHOCTSIX, OIMCAHUE OKOJIO MPABUILHOTO MHOTOYTOJILHUKA M BITUCAHHOW B HETO.
C mnoMOUIbI0 ONMCAaHHOW OKPYXKHOCTH pEHIaloTCAd 33dadydl O IOCTPOSHHHM IPaBUIBHOTO
[IECTUYTOJIPHUKA U TIPABWJIBHOTO 271-yrOJbHHUKA, €CITU JIaH MPABHILHBIN /7-yTOJbHHK.

@opMyIibl, BBIPAKAIOIIME CTOPOHY MPABHIBHOTO MHOTOYTOJBHUK M PAaJUyC BIMCAHHON B HErO
OKPY)KHOCTH 4Yepe3 pajinyCc OMHCAHHOW OKPYKHOCTH, HCIIOJIB3YIOTCS MPH BBIBOJE (POPMYIT JUTUHBI
OKpPY>KHOCTH U TUIOIIAAW Kpyra. BbIBOI omupaeTcss Ha MHTYUTHBHOE IPEJCTABICHHE O Mpeiese:
NIPU HEOTPAHWYCHHOM YBEJIMUEHHH YHCIIa CTOPOH NMPAaBUIBHOTO MHOT'OYTOJbHUKA, BIUCAHHOTO B
OKPY>KHOCTb, €0 MEPUMETP CTPEMHUTCS K JUIMHE 3TOH OKPYXKHOCTH, a IUIOMAAb — K IUIOIIAAN
Kpyra, OrpaHU4eHHOTO OKPY>KHOCTBIO.

Konmponvuvix pabom: 1
2. JIBu:xenus (8 yacos)

OTtobpaxenue rockoctu Ha ceds. [lonsTue nBmwxenus. OceBas U LEHTPaIbHAS CUMMETPUH.
[MapamnensHsiii nepeHoc. [ToBopor. HanoxeHus u NBUKCHUS.

OcnosHas yenp — TIO3HAKOMHTH YYalIMXCSl C TOHSTHE: JBIDKEHUS W €ro CBOWCTBaMU, C
OCHOBHBIMH BHJIAMH JIBMDKEHH, CO B3aUMOOTHOIICHUSIMHU HAJIOKCHUHN U JIBHOKCHUH.

JIB>KeHHEe TUIOCKOCTH BBOAMTCS KakK OTOOpaXEHHME IUIOCKOCTH Ha ce0s, COXpaHsolee
paccTossHUE MEXAy TOdYkKaMu. [Ip paccMOTpeHMHM BUJIOB JIBXKCHUH OCHOBHOE BHUMAaHHE
YIEISeTCSl MOCTPOSHHUIO O0Pa30B  TOYEK, TMPSMBIX, OTPE3KOB, TPEYTOJBHUKOB IIPH OCEBOW U
HEHTPAILHOW CHUMMETPHSX, NapajyIeIbHOM IiepeHoce, ToBOpoT. Ha 3¢ ¢dekTHhIX mpumepax
MOKa3bIBACTCSI MPUMEHEHHE ABIKEHHUH MTPH PEICHUH TeOMETPUUYECKHX 3a/1a4.

[ToHsATHE HAIOXKEHUSI OTHOCHTCSI B JIJAHHOM KypCE K YMCIIy OCHOBHBIX MOHATHI. JloKa3biBaeTcs,
YTO MOHATHUS HAIOKEHUS U JBMKEHUS SBISIIOTCS SKBHUBAJICHTHBIMH: JIF0O0O€ HAIOXKEHUE SBISIETCS
JBMDKEHUEM IUIOCKOCTH U 00paTHO. V3ydeHue noKa3aTeibCcTBa HE sBJSETe 00s3aTeIbHBIM, OJHAKO
CIIEYET PACCMOTPETH CBSI3b MOHATHI HATOKEHUS U IBUKCHUSI.

Koumponvnwix pabom: 1

2. HavauabHble cBeleHUs1 U3 cTepeoMeTpuH (8 yacoB)

[Ipenmer crepeomeTpun. ['eomeTpuyeckne Tejla W MOBEPXHOCTH MHOTOTPaHHUKH: MPU3MA,
napajuiefienunen, nupamuaa, (GOpMyIbl UIsl BBIYMCICHHS HX 00beMOB. Terla W TMOBEPXHOCTH
BpallleHUs: IUIUHAP, KOHYC, cdepa, map, GopMysisl s BBIUUCICHUS UX IUIOUIalel TOBEpXHOCTEN
1 00BEMOB.

OcHosnast yenrb — NaTh HAYAIIbHOE MPEJACTABICHUE O TEJIaX M MOBEPXHOCTIX B MPOCTPAHCTBE,

MO3HAKOMUTH YUaIIMXCs C OCHOB HOBBIMH (DOpPMYITaMu JJisi BBIYUCIICHUS TUIOMIAAe MOBEepXHOCTEMN
1 00bEMOB TeTI.
PaccmoTpenune mpocTeimux MHOTOTPAaHHUKOB (TIPU3MBI, MapaljieNienuieaa, MUpaMubl), a TakKe
T W TOBEPXHOCTEH BpamleHWH (MHIUHApPA, KOHyca, cdepsl, Imapa) MPOBOJUTCS Ha OCHOBE
HaTJISITHBIX TIPEICTaBICHHM, 0€3 PUBICYCHHS] aKCUOM CTepeoMeTpuu. DOopMyJbl ISl BHIYUCICHUS
00BEMOB yKa3aHHBIX Te€J BBIBOJATCS Ha OCHOBE MpuHIMNa KaBansepu, GopMysbl 1151 BBIYUCICHUS
TUIOMIAIA U OOKOBBIX MTOBEPXHOCTEH IMIIMHPA U KOHYCA TIOTYYaIOTCS C MTOMOIIBIO PA3BEPTOK ITHX
MMOBEPXHOCTEH, (hopmyra Tuiomaau chepsl MPUBOAUTCS 6€3 000CHOBAHUS

2. 06 akcuomax reometTpuu (2 yaca)
Bbecena 06 akcmoMax reoMeTpuu.
Ocnosnasi yenv — nath Ooyee TIyOOKOE MPEICTaBICHHE O CHCTEME aKCHOM TUIAHUMETPHH U
aKCHOMAaTHYECKOM METO/IC.
B nanHOl Teme paccka3bpIBaeTCs O Pa3IMYHBIX CHCTEMax aKCHOM T'€OMETPHH, B YaCTHOCTH O
Pa3IMYHBIX CIIOCOOaX BBEJCHHUS MOHSATHUS PaBEHCTBA (UTYD.

2. TloBTopenue. Pemenne 3anau (10 yacoB)



OcnosHnas yenv. TloBTOpuTH, 3aKpenuTh U 0000mUTH OCHOBHBIE 3YH 3a OCHOBHYIO

LIKOJTY.

Koumponvnwix pabom: 1

TemaTuueckoe IIAHUPOBAHHUE 110 TEOMETPUMN 9 kiacc.

Tema

KoJua-Bo
4acoB

XapakTepucTHKA OCHOBHBIX BU/10B
AeSITeIbHOCTH YYCeHUKA
(Ha 0CHOBe Y4eOHBIX JIelCTBHIl)

I'n.9.BekTopbl.

1.ITonsiTHE BEKTOpA.

2.CnoxeHHe U BBIUNTaHUE BEKTOPOB.
3.YMHOXEHHUE BEKTOpA Ha YUCIIO.
[IpuMeHeHne BEKTOPOB K PEIICHUIO 3a/1au.

8

DopMmyIMpOBaTh OIPEACIICHUS U
WUTIOCTPUPOBATH MOHSATHUS BEKTOPA,
JUTMHBI (MOYJIs1) BEKTOPA,
KOJUTMHEAPHBIX BEKTOPOB, PABHBIX

BEKTOPOB.

BeruucaaTe JJIMHY U KOOPAUHATHI
BEKTOpA.

HaxoauTh yroj MeXy BEKTOpaMU.
BoInonaTe OIIepalii HaJ BEKTOPaMH.
BbInoaHATE IPOEKTHI 10 TEMaM
HCII0/Ib30BaHUSA BEKTOPHOI'O METO1a

IpU pCIICHUHA 3a/la4 Ha BEIYUCIICHUA U
J0Ka3aTCJIbCTBA.

I'.10.MeToa xKoopauHAT.

1.Koopaunatel BekTopa.
2.Ilpocrelimme 3a1a4u B KOOPAUHATAX.
3.YpaBHeHHE OKPYKHOCTH U TPSIMOH.
Pemenue 3anau.

KonTponbnas padora Nel.
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OO0BSICHATH Y WIIOCTPHPOBATH IIOHATHE

HeKapTOBOﬁ CHUCTCMbI KOOpJAHWHAT.

BbIBOAMTH U HCNOJIB30BAaTh (POPMYJIBI
KOOpIUHAT CEPENUHBI OTPE3Ka,
pacCTOSHUA MEXAY ABYMs TOYKaMU
IJIOCKOCTH, YPAaBHEHUS NIPSIMOUN U
OKPYKHOCTH.

BbInoJIHATH IPOEKTHI IO TEMaM
HCIIOJIB30BaHUA KOOPAUHATHOIO METOA

IIpUu pCHICHUHA 3a/ia4 Ha BBIYUCIICHUA U
JOoKa3aTcJIbCTBa

I'n.11.CooTHOLIEHHE MEKAY CTOPOHAMU
U yIJIaMHU TpeyrojbHuka. CkajasipHoe
NPOoU3Be/IecHHEe BEKTOPOB.

1.Cunyc, KOCUHYC, TAHT'€HC yTJa.
2.COOTHOUIEHHUS] MEXIY CTOPOHAMH U
yriaMu TPEyroJibHHUKA.

3.CkansipHoe mpou3BEACHNE BEKTOPOB.
Pemenue 3anau.

Kontponbhas pabora No2.
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dopMynnMpoBaTh U A0Ka3biBaTb TEOPEMY
COOTHOILIEHUAX MEXY CTOPOHAMH U
yriamMH TpEYroJbHUKA.

dopmynuposats OIIPCACIICHUA U
unaocTpupoeath IIOHITHSA CHHYCA,
KOCHHYCA, TAHI'CHCA U KOTAHI'CHCA
OCTpPOTrO yriia IpsAMOYTOJIBHOT'O

TPEYroJIbHUKA. Boisoauts (POPMYIIBI,




BbIpaXkaromire (pyHKIUU yria
IIPSIMOYTOJIBHOTO TPEYToJIbHU / 7 A uepes
€ro CTOPOHEI. opMmy/npoBaTh
OmpeJieNIeHUsI CHHYCa, KOCUHYCa, TaH-
reHca, koranresca yriioB ot 0 go 180°.
BbigoauTs (POPMYIIBI, BEIpAXKAIOIIHE
¢byakuum yrios oT 0 g0 180° gepes
(YHKIIUU OCTPBIX YIJIOB.
DopMyJIHPOBATH U Pa3bACHATH
OCHOBHO€ TPUT'OHOMETPUYECKOE
ToxaecTBO. [1o 3HaueHusAM ogHOM TpuU-
TOHOMETPUYECKON QYHKIIMH yTJia
BBIYHCIATH 3HAUYCHUS IPYTUX
TPUTOHOMETPUUECKUX (YHKIIHI 3TOTO
yria. @opMyJIHpoBaTh U 10KA3BIBATH

TEOPEMBI CUHYCOB U KOCUHYCOB.

HaxoauTts yroj MEXay BEKTOpaMH,
CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB,
dbopMynupoBaTh U 000CHOBHIBATh
YTBEP)KJIEHHSI O CBOMCTBAX CKAJISIPHOTO
MIPOM3BEACHUS BEKTOPOB; UCTIOIH30BATh
CKaJISIpHOE TIPOM3BE/IEHUE BEKTOPOB MPHU

pCUICHUH 3a1a4.

'n.12.InuHa oOKPYKHOCTH U NMJIOIIAAb
Kpyra.

1.IIpaBuiibHBIE MHOTOYTOJIbHUKH.

2. JIiHA OKPY>KHOCTH U TUJIONIAb KpyTa.
Pemenue 3anau.

Kontponbras pabota Ne3.
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Pacno3naBaTtb MHOI'OYT'OJIBHUKH,
(opMyMpoBaTH OINPEACICHUE U
NMPUBOAMTEL IIPHUMEPHI

MHOTI'OYT'OJIbHHUKOB.

DopMyJIHPOBATHL U 10Ka3BIBATH TEOPEMY
0 CYMME€ YIJIOB BBIITYKJIOTO

MHOTOYTOJIbHUKA.

HccaenoBatn CBOMCTBA
MHOT'OYT'OJIbHUKOB C TIOMOIIBIO

KOMIIBIOTEPHBIX IIPOTPAMM.

DopMyIHpPOBATH U JOKA3bIBATH




TEOPEMBI O BIIUCAHHON W OMTMCAHHOU

OKPY>KHOCTSIX MHOTOYTOJIbHUKA.

OOLACHATD MOHSITUS IJIUHEI
OKPY>KHOCTH U TUTOIIAAH KPYTa;
BBIBOJUTH (DOPMYJIBI JIJIS1 BEIYUCIICHUS
JUTMHBI OKPY>KHOCTHU U JUITUHBI AYTH,
IJIOIIAIM KPyTra U TUIOLAU KPyrOBOTO

CCKTOpa.

Pemats 33241 Ha JOKA3aTENbCTBO U
BbIYMCIICHUSA. MoaenupoBaTs yCIOBUE
3aJja4d C [IOMOIIBIO YepTeikKa Uiln
PUCYHKA, NPOBOAUTH JOIIOTHUTEIBHBIE
IIOCTPOEHUS B XOI€ PELICHU.
HNuTepnpeTnpoBaTh MOJTYYCHHBIN
pE3YILTAT U CONOCTABJIATH €r0 C

YCJIOBUEM 3aJla4H.

HMccaenoBath CBONCTBA KOHPUTYpaIui,
CBSA3aHHBIX C OKPYXHOCTBIO, C
MTOMOUIbIO0 KOMIIBIOTEPHBIX TPOTPAMM.

Pemate 3a/1a41 Ha IOCTPOEHUE,
JIOKa3aTeIbCTBO U BEIUUCIIEHUS.

I'n.13./IBuskeHust.

1.I1loHATHE NBMXEHUS.

2.ITapannenbHbli IEPEHOC U IOBOPOT.

Pemenue 3anay.
KontponbHas pabora Ne4.

OO0BSICHATE U WIIIOCTPUPOBATH ITIOHATHS
paBeHcTBa QUryp, nogodus. Crpouts
paBHBIE U CUMMETPUYHbBIE QUTYPBI,
BBINOJIHATDH 1APAJUICIIBHBIN IEPEHOC U

MIOBOPOT.

HUccaenoBars CBOMCTBA ABUKEHUN C
MOMOIIBI0 KOMIBIOTEPHBIX MPOTPAMM.
BbINOTHATH IPOEKTHI 110 TEMAM

reoMeTpUYEeCcKuX npeoOpa3zoBaHuil Ha
IIJIOCKOCTH.

T'1.14.HayanbpHbIe cBeIeHUS U3
cTepeoMeTpHHu.

1.MHororpaHHuKH.
2. Tena 1 TOBEPXHOCTH BpAILICHHUS.

O0BACHATH, YTO TAKOE MHOTOTPAHHUK,
ero rpanu, péopa, BepIIUHEI,
JIMaroHajiv, KaKol MHOTOTPAaHHUK
Ha3bIBACTCSI BBITYKIIBIM, ITPU3MA,
BBICOTA MPU3MBI, TapaJUICIICTUIE,
nUpaMua, MIIHHAP, KOHYC, cdepa,
map.

OO0BACHATD, YTO TaKOE 00BEM




MHOT'OIPaHHUKA, TUIOLIAb TOBEPXHOCTH
MHOTOTpaHHUKA.

HccaexoBarh CBOMCTBA
MHOTOTPaHHUKOB.

HaxoauTh 006EM M IUIOHIATH
MOBEPXHOCTH MHOTOIPaHHUKA.
YMeThb CTpOUTH U pacro3HaBaTh
MHOTOTPaHHUKH.

YMeTh J0THYE€CKH MBICIUTD,
OTCTauBaTh CBOIO TOUKY 3PEHHUS U
BBICJTYIIIMBATh MHEHUE JPYTHUX,
paboTaTh B KOMaHJIE.

00 akcnomax NJIAHUMeETPHUH.

Bocnpou3Boauts GOPMYIUPOBKU
OIIpeJIeTICHNH, aKCHOM, TEOPEM;
KOHCTPYHPOBATh HECIIOKHBIC
OIpEJICTICHUS] CAMOCTOSTEIBHO.
Bocnpou3Boauts GOPMYIUPOBKH U
JIOKa3aTeIbCTBA H3YYEHHBIX TEOPEM,
NPOBOIUTH HECIIOXKHBIE TOKA3aTEIbCTBA
CaMOCTOSTEINIFHO, CCHUIATHCS B XO/1€
000CHOBaHUI Ha OIpeaeIeHus,
TEOPEMBbI, aKCHOMBI.

IToBTOpenue. Pemenue 3aaad4.
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3HaTh MaTepua, U3y4eHHBIN B Kypce
MaTEMaTHKH 3a 7-9 KIacChl.

Buagers oOUMMU IpUeMaMy pelIeHus
3ajad.

YMeThb NpUMEHSITh [TOJIyY€HHbIE 3HAHUS
Ha MpaKTHKe.

YMeTh J10rM4ecK MbICIUTD,
OTCTanBaTh CBOIO TOUKY 3PEHMS U
BBICITYIIMBATh MHEHUE IPYTUX,
paboTaTh B KOMaH €.

Hroro:

68

5

Tpebosanus K ypoeH1o n0020moeKu

B pesynbraTe u3yueHus Kypca reomeTpun 9 kiiacca ydamuecs J0JKHBIL:
» YMETb BBINOJHATH ACHCTBUSA HaJl BEKTOPAMU, UCIIOJIB30BAaTh BEKTOPHI U METOJ KOOPAMHAT

IIPU PEIICHUH F€OMETPUYECKHX 3a/1a4;

» YMETb pelaTh TPEYroJbHUKHU, 3HaTh TEOPEMBI CHHYCOB U KOCUHYCOB;
» YMETh HAXOJUTh JJINHY OKPYXHOCTH M IUIOIIA/Ib KPyTd, CTPOUTH IPABUIIbHBIC

MHOT'OYT'OJIbHUKH,
HMCETH NPCACTABJICHUEC O BUAAX JBUKCHHA,

YV V V

IUIOIIAel MoBepXHOCTEH U 00BEMOB Tedl.

Jlureparypa:

HUMCETb NPCACTABJICHUC O CUCTCME AKCUOM INIAHUMETPUHU U aKCUOMATUYICCKOM MCETO/IC;
HMETH NPCACTABJICHUEC O TCIaX U MMOBEPXHOCTAX TEJI B MPOCTPAHCTBEC U HAXOXKJICHUU

[Iporpamma. I'eomerpusi. PabGouas mporpamma k yueOHuky JI.C.ATanacsHa u apyrux. Mocksa
«IIpocsemenue» 2011 roa. ABrop- cocraBurens byryzos B.®.
VYueonuk: JI.C.AtanacsH u np., ['eomerpust 7-9 k.,

Mocksa «IIpocsemenue» 2009 r.




VI1Il. Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIBLHO-TEXHUYECKOT0 00ecreyeHust
00pa30BaTeIbLHOIO NMpolecca no npeaMery «MareMaTukay

OcHarenue mpoiiecca 00y4eHuss MaTeMaThKe odecreurnBaeTcsi On0InOTeYHBIM (HOHIOM,
MEYATHBIMH ITOCOOUSIMH, a TaKKe WH(POPMAIMOHHO-KOMMYHHUKATHBHBIMU CPEJICTBAMH, SKPAHHO-
3BYKOBBIMH ITOCOOUSMH, TEXHUICCKUMH CPEACTBAMH OOYYCHHUS, y4COHO-TTPAKTUICCKUM U y4eOHO-
71a00paTOpPHBIM 000PYIOBAaHUEM.

B 6ubnuoreunsiii pona Bxoaar CranaapT o MaTeMaTHKE, IPUMEPHBIE POTPaMMBI,
ABTOPCKHE MTPOrPAMMBbI, KOMITJICKTHI YUSOHUKOB, PEKOMEHI0BAHHBIX WJIH JIOMYIIICHHBIX
MunucrepcTBOM oOpa3zoBanus M Hayku Poccuiickoit @enepanuu. B coctaB 6ubnmmoreunoro ¢ponaa
BXOJIAT pabouue TeTpaau, JUIAKTHIECKUE MaTepUaIbl, COOPHUKH KOHTPOJIBHBIX H Ca-
MOCTOSITEJIBHBIX PabOT, MPAKTUKYMBI IO PEIICHHUIO 3a/1a4, COOTBETCTBYIOIINE UCIIOIB3YEMbIM
KOMIUICKTaM YY€OHUKOB; COOPHHUKH 3aJJaHHi, 00€CTICUHBAONINX JUATHOCTUKY U KOHTPOIIb
KayecTBa 00Y4YEHHS B COOTBETCTBHH C TPEOOBAaHUSIMH K YPOBHIO MOJATOTOBKH BBITYCKHUKOB,
3aKperuieHHbIMA B CTaHIapTe 10 MaTeMaTHKe; yaeOHas TUTepaTypa, HEOOXOAUMYIO s
MOJTOTOBKHU JOKJIAJIOB, COOOIIEHUM, pedepaToB, TBOPUECKUX PAOOT.

B koMIIeKT nevaTHbIX HOCOOUN BKIIFOUEHBI TaOJIULIbI 10 MATEMATHKE, B KOTOPBIX
IpeCTaBJeHbI IpaBuiia ICHCTBUN C YUCIaMU, TaOJIUIIbI METPUYECKHX MEp, OCHOBHBIE CBE/ICHUS O
IUIOCKUX U POCTPAHCTBEHHBIX F€OMETPUUECKUX (UTYpaxX, OCHOBHbIE MaTeMaTUYECKue (OPMYJIbI,
COOTHOILIEHUS, 3aKOHBI, TpaUKH QYyHKIIMHA.

WupopmaninoHHble CpeacTBa 00yUEHUS - MyJIbTUMEUITHBIE 00yUaroLIie NporpaMmbl U
3JIEKTPOHHBIE yueOHbIE U3/1aHUs, OPUEHTUPOBAHHBIEC HA CUCTEMY JIMCTAHLIMOHHOTO 00yueHHs T100
UMerolIe NMPoOIeMHO-TEMaTUUECKUN XapaKkTep U 00eCIedrBatOIINe JOTOTHUTENbHbIE YCIOBUS
JUIS U3y4EHHsI OTJIENBbHBIX TeM U pazzenoB CranaapTa. TH OcoOUs NPeJoCTaBIsAIOT
TEXHUUYECKYIO0 BO3MOKHOCTb IMIOCTPOEHHS] CUCTEMBI TEKYIIETO K UTOTOBOTO KOHTPOJISL YPOBHS
HOJATrOTOBKU yyamuxcs (B TOM 4Hcie B (hopMe TecTOBOro KOHTposist). IHCTpyMeHTanbHas cpesa
IPEIOCTABIISAET BO3MOKHOCTD ITIOCTPOSHUS U UCCIIEJOBaHMS T€OMETPUUYECKUX YepTexeil, rpadukos
(GyHKLUH, TPOBEJCHUS YUCIOBBIX U BEPOATHOCTHO-CTATUCTUYECKUX KCIIEPUMEHTOB.

Munumanevwiii Habop yuebH020 000PYO08AHUS BKIIOYAEN:
1. bubauoreunsblii poHx

e -HOpMaTUBHbIE TOKYMEHTHI: [IpuMepHas mporpaMma OCHOBHOTO OOIIIET0 00pa30BaHUs
1o MareMaTHke, [nanupyemsble pe3yabTaThl OCBOEHUS TPOrPaMMbl OCHOBHOI'O OOLIETO
00pa30BaHus 110 MATEMATHKE;

® -ABTOPCKHUEC IMPOTpaMMBI 110 KypCaM MAaTEMATHUKH,

e -yueOHHWKH: IO MaTeMaTHKe JIs 5-6 KJ1accoB, 1Mo anredpe U reoMeTpuu Jiis 7-9
KJIACCOB;

e -y4yeOHbIE TOCOOUS: paboune TeTpaau, JUIaKTHYeCKUEe MaTepUabl, COOPHUKH
KOHTPOJIbHBIX PadoT;

e -MOCOOMS JJIS MOJATOTOBKH W/VIIA TTPOBEACHUS TOCYIapCTBEHHOM aTTECTAIMH 110
MaTeMaTHKe 3a KypC OCHOBHOM IIKOJIBI;

e -y4yeOHBIE TOCOOUS 110 SICKTUBHBIM KypcaM;
e -HAay4Has, HAy4YHO-IIONYJIsIpHAsi, ICTOPUYECKAs JIUTEPaTypa;
e  -CrIpaBOYHBIE MOCOOUS (PHIMKIIONIENH, CIIOBAPH, CIPABOYHUKH 110 MaTeMaTHKE U T.I1.);

® -MCTOAHUYCCKUC rmocoous AJI YYUTCIIA.
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2.IleyaTHBIE MOCOOHS
e -TaOJUIIBI IO MaTeMAaTHUKE IS 5-6 KJIacCOB, MO aliredpe U TeOMETPUH JIsl 7-9 KIIacCoB;
® -TIOPTPETHI BBLAAOIINXCS JIeATeNIel MaTEMaTHUKH.
3.AudopmanuoHHbIe CPpeaCTBA

® -MYJIbTUMEAUKHHBIC 00YYAIOIIME IPOTPaMMBbI U 3JIEKTPOHHBIE yueOHbIe U3TaHUS IO
OCHOBHBIM pa3JiellaM Kypca MaTEMaTUKY;

e -3JIeKTpOHHAs 0a3a JaHHBIX JUISl CO3aHMS TEMAaTHUYECKUX M UTOTOBBIX Pa3HOYPOBHEBBIX
TPEHUPOBOYHBIX U MTPOBEPOYHBIX MATEPHAIIOB ISl OPraHU3aluK (PPOHTATBHOU U
WHIUBUIyaJIbHOU PabOThI;

® -MHCTPYMCHTAJbHAA CpEaa 110 MaTCMAaTHKE.

4.DKpaHHO- 3BYKOBBIE ITOCOOMS

-BI/IIIGO(i)I/IJ'H)MI)I 10 UCTOPHHU PA3BUTUA MATCMATUKU, MATECMATUICCKHUX Hﬂeﬁ 1 METOJOB.

5.Texuuueckune cpeacTBa 00y4eHUs
-MYJbTAMEIUAHBIA KOMIIBIOTED;
-MYJIbTUMEIUAIIPOEKTOP;
-3KpaH (Ha IITaTUBE UJIM HABECHOM);
-MHTEpPaKTUBHAs J10CKA.

6.Y4eOHO- npakTHUYecKoe U y4eOHO- 1a0opaTopHOe 000py/10BaHue
® -KOMIUIEKT YepTEKHBIX HHCTPYMEHTOB, KOMILJICKTHI ITNIAHUMETPUUECKUX U
CTEPEOMETPUYECKUX TeJ (JIEMOHCTPALMOHHBIX U Pa3/1aTOYHbIX),
® - KOMIUICKTHI JJIsl MOJIeTTUpoBaHus (1[BeTHas1 Oymara, KapToH, KajbKa, KJIeH, HOKHHIIBI,
TIJTACTHIINH).
Yu4ebHo- MmeToaM4ecKoe obecredeHne.

ITpumepHas mporpaMMa OCHOBHOTO 00111ero oopa3oBanus o maremaTtnke (COOpHUK
HOPMAaTUBHBIX JOKyMeHTOB. MaTtemaruka / [Iporpamma noarotoBieHa HHCTUTYTOM
CTpaTerMuecKux uccieaoBanuii B oopazoBanuu PAO. Hayunslie pykoBoguTe I — 4ieH-
koppecnonzienT PAO A. M. Konnakos, akagemuk PAO JI. I1. Ke3una, CoctaButens — E.
C. CaBuHOB.) ;

PaGouune mporpamMmel o MaTeMaTHKe 5-6 Kiacchl.  2-¢ u31., MOCKBa, « BAKOy,
2012ron.

Cocraputenn: H.B.Ilanuna, FO.A.CenaBkuHa.

Pa6oune mporpammel. 'eomerpust 7-11 knacesl. YMK JI.C.Atanacsna u apyrux. Mocksa
«Ipocsemenne» 2012 roa. Cocrasurenu: JI.C.Atanacsan, B.®. byTy30B u ap.
ITporpammsel o6pazoBarenbHbIX yupexaenuit AJITEBPA 7-9 knacchl.

Cocrasurens: bypmucrpoBa T.A. Mocksa «IIpocsemienue» 2008r.

VYuebnuk: JI.C.Atanacss u np., ['eomerpus 7-9 k.,

Mocksa «IIpocsemenue» 2009 r.

VYuebHuk « MaTtematukay . 5 knacc. Y4eOHUK /1711 00111e00pa30oBaTeIbHbIX YUPEKICHUH.
Astopsl: I'.B. Jlopodees, U.®. Ilapsirun, C.b. CyBopoBa — Mocksa «IIpocBerienne
2013 .

pabouas Terpaap no maremaruke. 5 kiace. K yueOnuky I'.B. lopodeeBa aBtopsi : JI.B.
Kynenosa, CC.MunaeBa «Pabouas TeTpans. MaTtemaTtuka. 5 kimacc». Mocksa
«IIpocBemenue» 2013 r.

VYuebnuk « Maremarukay . 6 Kkjaacc. Y4eOHUK Jis1 00111e00pa30BaTeIbHBIX YUPEIKICHUM.
Astopsr: I'.B. lopodees, N.®. [lapsirun, C.b. CyBopoBa — Mocksa «IIpocsemnienue»
2013 1.



e pabouas Terpanp no marematuke. 6 kiacc. K yuebnuky I'.B. JlopodeeBa asropsr : JI.B.
KynenoBa, CC.MunaeBa «Pabouas Terpaas. MaTemaruka. 6 kinaccy». Mocksa
«IIpocsemienne» 2013 r.

e AnreOpa: yueOHUK Juis 7 K. 00mieo0pa3osar. opanusanuii /mon pen. I'.B. JlopoBeesa -

M.: IIpocBemienue, 2017r

e AnreOpa: yueOHUK Juis 8 Ki1. 001eoOpa3oBar. opanusaiuii /moa pen. I'.B. Jloposeesa, -

e M.: IIpocsemenue, 2018r.

e AnrebOpa: yueOHmk g 9 ki1 o0meoOpa3oBar. opaHuzanuii /mox  pex.MockBa
[Ipocsemienue, 2016roa. CocraBurens: C.C. Munaesa I'.B. JlopoBeesa,

e - M.: [Ipocsemienue, 2019 r.

e KoHTponbHBIE U CaMOCTOSITENIbHBIE pabOThI 0 MaTemaTuke Kk yueOnuky I'.B. JlopoBeesa, u
np. «Maremartuka 5 kiace». M3gatensctBo «Okx3amen» Mocksa 2013roz.

e KoHTponbHBIC B CAMOCTOSITENILHBIC pa0OTHI IO MaTeMaTuke K yueonuky I'.B. JlopoBeeBa, u
np. «Maremartuka 6 kinacc». M3garensctBo «Okx3amen» Mocksa 2013roz.

e KoHTponbHO- W3MepUTENbHBIE Marepuanbl: MaremaTnka 5 kiacc K yueOHumky [.B.
[opoBeesa,.

Mockaa IIpocsemienue, 20130a. CocraButens: C.C. MunaeBa

e KoHTponbHO- u3MepuTenbHble Marepuaibl: Martematnka 6 kiacc K y4yeOHuky [.B.
Hoposeesa,

Mockga I[Ipocsemenue, 2013roa. CocraBurens: C.C. MunaeBa

e KoHTponbsHO- M3MepuTenbHbie MaTepuanbl: Anredpa 7 kinacce k yueonuky I'.B. JlopoBeesa,
u ap. (m.: [Ipoceemienue)

Mockga I[Ipocsemenue, 2017roa. CoctaButens: C.C. MuHnaeBa

e KoHTpOJBHO- N3MEpUTENbHBIE MaTepualbl: Anredpa 8 kiacc k yueonuky ['.B. JlopoBeeBa,u
ap. (m.: [IpocBenienue)

Mocksa IIpocsemenue, 2018roa. CocraBurens: C.C. MunaeBa

e KoHTpOJBHO- U3MEPHUTENIbHBIE MaTepHrasibl: Anredpa 9 kiacc k yueOnuky [.B. JlopoBeesa,
u ap. (m.: [IpocBemnienue)

Mocksa IIpocsemenne, 2019ron. CocraBurens: C.C. MunaeBa

e Kysnuenosa JI.B. C.C. MuHnaeBa. JlunakTudeckue MaTepuaiibl 0 MaTeMaTUKe JuTsl 5 Kiacca.
— M.: [Ipoceeuienue, 2016

e Kysnenosa JI.B. C.C. MuHnaeBa./[uakTuueckue MaTepuaisl o0 MaTeMaTUKe A 6 Kiacca.
— M.: [Ipoceeuienue, 2016

e Kysnenosa JI.B. C.C. MunaeBa. /lunaktuueckue MaTepuaisl 1Mo anredpe i 7 Kiacca. —
M.: Ilpocsemenue, 2017

e Kysnenosa JI.B. C.C. MunaeBa./lunaktTiudeckue mMatepuaisl 1Mo anredpe st 8 kiacca. —
M.: IlpocBemienue, 2018

e Kysuenosa JI.B. C.C. MunaeBa. /lugaktudeckre marepuaibl o anredpe ans 9 kimacca. —
M.: Ilpocsemenue, 2019

e 3uB.b.I'., Meiinep B.M. . Jlunaktuyeckre Matepualibl Mo reoOMeTpuu Jyuisi 7 kiacca. — M.:
[Ipocsemenue, 2009

e 3us.b.I., Meiinep B.M. . Jlunaktudeckue marepuansl o reoMeTpuu st 8 kiacca. — M.:
IIpocsemenue, 2009

e 3uB.b.I'., Meiinep B.M. . Jlunaktuyeckre Marepualibl Mo reoMeTpuu st 9 kinacca. — M.:
IIpocemenue, 2009

e DJIeMEHThI CTAaTUCTUKHU U TEOpUU BeposTHOCTEN. Anredpa 7-9 kiaccel. MockBa
«IIpocsemenne» 2008

VII1. Ilnanupyembie pe3yJibTaThl

N3yuenne MaTeMaTUKu B OCHOBHOM IITKOJIE A€T BO3MOKHOCTh 00YJarOUMCS JOCTHYb
CJIEIYIOLUX PE3yJbTaTOB Pa3BUTHSL:



1) 6 ruuHoCcmHoOM HanpasneHuu:

YMEHHE SCHO, TOYHO, TPAMOTHO MU3JIaraTh CBOM MBICJIH B YCTHON U MHUCbMEHHOH peuH,
MMOHUMATh CMBICI IOCTABJICHHON 3aJ]au, BEICTpAauBaTh apryMEHTAIUIO, IPUBOIUTD
MIPUMEPBI U KOHTPIIPUMEDPHIL;

KPUTHYHOCTH MBILUICHUS, YMEHHE PAacliO3HABATh JOTMUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (PaKTa;

Mpe/ICTaBJICHHEe O MaTeMaTHYeCKOoW HayKe Kak cdepe 4enoBeYecKOW AeATenbHOCTH, 00
JTanax ee pa3BUTHsI, O €€ 3HAYUMOCTH I Pa3BUTHUS IIUBUIIU3AIINH;

KpEaTUBHOCTb MBIIUICHHUS, WHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTh IPU PpPEUICHUU
MaTeMaTHYeCKHX 3aJ1ay;

yMEHHE KOHTPOJIUPOBATh MPOIIECC U PEe3yabTaT yueOHOM MaTeMaTH4eCKON A TeTbHOCTH;
CHOCOOHOCTh K OSMOIIMOHAJIBHOMY BOCIPHUSTHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajad,
pELICHHH, paCcCCyKICHUI;

2) B MemanpeomMemHoM HAnpaeieHun:
[ ]

NEepBOHAYANIbHBIE MPEJACTABICHUA 00 HIEIX M O METOJaX MaTeMaTHKH Kak
YHUBEPCAJIbHOM $3bIKE HAYKH U TEXHHMKH, CPEACTBE MOJECIUPOBAHMS SIBICHUHU U
IIPOLIECCOB;

® yMEHHME BHJETh MAaTEMaTHUYECKYIO 3aJadyy B KOHTEKCTE IMpOOJIEMHON CHUTyalud B
JPYTUX AMCLUUILIMHAX, B OKPYKaIOLIEH JKU3HH;

e yMEHHE HAXOJWUTh B PA3IMYHBIX HCTOYHHUKAX HWHPOpPMANNIO, HEOOXOAMMYIO ISt
pEUICHHUS MAaTEMaTMYECKUX TNpOOJIEM, NPEACTABIATL €€ B TMOHATHOM (opme,
NPUHUMATh pelIeHHEe B YCIOBUSX HEMOJHOW W W30BITOYHOM, TOYHOM U
BEPOATHOCTHON UH(pOpMAIIH;

e yMEHME I[IOHMMAaTb M HCIOJb30BaTh MAaTEMaTUYECKHE CpPEACTBA HArIsAHOCTH
(rpaduku, quarpammbl, TaOJUIBI, CXEMBI U Jp.) AJIS WUIIOCTPALlMU, HHTEPIPETALUY,
apryMeHTaluu;

e yMEHME BBIIBUTaTh THUIOTE3bl MPU pELIEHUH Y4eOHBIX 3ajay, IOHUMATh
HE00XO0IMMOCTh MX MPOBEPKHU;

® yMEHHUE NPUMEHITh UHJIYKTUBHBIC U JIElyKTUBHbIE CIIOCOOBI pacCyXJICHHH, BUJECTh
pas3JInYHbIe CTPATErnu peIIeHus 3a/1a4;

e [IOHMMAaHHE CYLIHOCTH QJTOPUTMUYECKUX NPEANUCAHUA U yMEHHUE JIeHCTBOBaTh B
COOTBETCTBUU C IPEJIOKEHHBIM aJlTOPUTMOM;

® yMEHHE CaMOCTOSITEIbHO CTAaBUTh IEJH, BBHIOMpAaTh M CO3/AaBaTh AJITOPUTMBI JUIs
peleHHs yueOHbIX MaTeMaTHUECKUX MPooJIeM;

e yMCHHME IUIAHUPOBATh U OCYLIECTBIIATH IEATEIBHOCTD, HAIIPABICHHYIO HA PELICHHE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

3) 6 npeomemnom nanpasieHuu.

OBJIaJiIcHHe 0a30BbIM MOHATHMHBIM ammaparoM [0 OCHOBHBIM pa3JeliaM CoJepKaHus,
Ipe/cTaBlIeHue 00 OCHOBHBIX HM3y4aeMbIX IMOHATHSAX (YUCIIO, reoMeTpuyeckas Qurypa,
ypaBHEHHE, (QYHKIUS, BEpPOSTHOCTh) KaK BaXHEMIIMX MaTeMaTHUYECKUX MOJIENsX,
MTO3BOJISIFOIIMX OIMHUCHIBATh U M3Y4aTh PEAIbHBIE ITPOLIECCHI U SIBJICHMUS;

yMeHHE paboTaTh ¢ MAaTEMaTUYECKUM TEKCTOM (aHAJIU3UPOBaTh, U3BJIEKAaTh HEOOXOIUMYIO
nH(pOpPMalIKIO), TPAMOTHO NPUMEHATh MAaTEMATUYECKYI0 TEPMHHOJIOTHMI0 U CHUMBOJIUKY,
HCIOJIb30BaTh PA3JINYHBIE S3bIKH MAaTEMATHKUY;

yMEHHE TPOBOJUTH KJIACCU(PHUKAIMK, JOrMYecKHMe OOOCHOBaHUS, JI0Ka3aTelbCTBA
MaTEMaTHYECKUX YTBEPKICHUM;

YMEHHUE pACHO3HABaTh BUIbBl MaTeMaTHUECKUX YTBEpPKIEHHUH (aKCHOMBI, ONpeAeTIeHHUs,
TEOpEMBI U Jp.), IpsIMbIe U OOpaTHBIE TEOPEMBI;

pa3BUTHE TMPEACTABICHUI O UYHCIE M YHUCIOBBIX CHCTEMax OT HaTypalbHBIX [0
JEMCTBUTENBHBIX YMCEJl, OBJIQJICHUE HaBbIKAMHU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCIICHUI;

OBJI/ICHUE CHMBOJBHBIM SI3bIKOM aireOpbl, MpHEMaMHU BBITOJIHEHUS TOXKIAECTBEHHBIX
npeoOpa3oBaHUil PAallMOHANIBHBIX BBIPAXKEHUN, PELICHUs YpaBHEHHH, CUCTEM YpaBHEHUIl,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE MCIOJIb30BaTh MICI0 KOOPIMHAT HA IIJIOCKOCTH
JUIS. UHTepIpeTalliy YpaBHEHH, HEPaBEHCTB, CUCTEM, YMEHHE TPUMEHATh allre0pandyeckue
peoOpa3oBaHus, annapaT ypaBHEHUN U HEPAaBEHCTB JUIS pEIICHUs 3a/ay U3 Pa3IMYHBIX
pas3zenoB Kypca;

OBJIAJICHHME CHCTEMON (YHKIMOHANBHBIX MOHATHH, (QYHKIMOHANBHBIM SI3BIKOM U
CUMBOJIMKOM, yMEHHE Ha OCHOBE (PYHKIIMOHAIbHO-TpaQUUYECKUX MpeACTaBICHUI
OTMCHIBATh U aHAJIU3UPOBATH PEaIbHbIE 3aBUCUMOCTH;

OBJIaJICHHE OCHOBHBIMU CIIOCOOAMU MpPEICTaBICHUS U aHajldn3a CTAaTUCTUYECKUX JaHHBIX;
HaJIM4ue TPEACTABICHUN O CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpE U O
pasIUYHBIX cI0c00axX UX U3YyYEHHsI, O BEPOSATHOCTHBIX MOJIEISIX;

OBJIAZICHUE T€OMETPUYECKUM SI3BIKOM, YMEHHUE HUCIIOJIB30BaTh €ro JUIsl OMMCAHUSA IIPEIMETOB
OKpY’KalOIIEro MUpa, Pa3BUTHE NMPOCTPAHCTBEHHBIX NPEICTABICHUNH M M300pa3sUTEIbHBIX
YMEHHUH, IPHOOPETEHUE HABBIKOB N'€OMETPUUYECKUX MTOCTPOCHNUH;



® YCBOCHHE CHUCTEMAaTHYECKHUX 3HAHUH O IJIOCKUX (UIypax W HMX CBOMCTBaxX, a TaKXKe Ha
HaIJIIHOM YPOBHE — O IIPOCTEHINUX IPOCTPAHCTBEHHBIX TEJIAX, YMEHHE IPUMEHATH
CUCTEMAaTUYECKUE 3HAHUA O HUX ULl PELIEHUsI TCOMETPUYECKUX U IIPAKTUYECKUX 3a/1a4;

® yMEHHUS M3MEpATh [UIMHBI OTPE3KOB, BEIMYUHBI YIJTIOB, HCIOJIL30BaTh (OPMYIBI JUIS
HaXO0XKJICHHUS MEPUMETPOB, TUIOIIAACH U 00bEMOB reOMETPHUECKUX (puryp;

® yMEHHE IIPUMEHATh M3YyYCHHBIC IIOHATHSA, pE3yJIbTaTbl, METOABI JI1 pELICHUs 3aaad
IIPAKTUYECKOr0 XapakTepa M 3a7ad W3 CMEKHBIX JUCLMIUIMH C MCIOJb30BAaHUEM IIPH
HEOO0XOAMMOCTH CIIPABOYHBIX MAaTEPHAIOB, KaJIbKYJISATOPA, KOMITBIOTEPA.

Pesynpratel o0yueHust mpezacraBieHbl B TpeOOBaHUSAX K YPOBHIO MOATOTOBKU U 3aJar0T
CHCTEMY HTOTOBBIX pE3YyJIbTaTOB OOyYeHHs, KOTOPBIX JIOJDKHBI JIOCTUTaTh BCE Yydalluecs,
OKAHYMBAIOIME OCHOBHYIO ILIKOJIy, U JOCTH)KEHHE KOTOPBIX SIBJIETCS 00s3aTeIbHBIM YCIOBHEM
MOJIOKUTETPHOM ~ aTTeCTallud YYeHHKa 3a Kypec OCHOBHOM IIKOJIBI. OTH  TpeOOBaHUS
CTPYKTYPUPOBaHbI II0 TPEM KOMIIOHEHTAM: (GHAMb/NOHUMAMbY, «YMEmb», «UCHOIb306aMb
npuoopemennbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0esAmeIbHOCHU U NO6CEOHEEH O IHCUZHUN.
IIpu sTOM mociegHuEe ABa KOMIIOHEHTA IPEACTaBICHBI OTACIBHO II0 KAXKIOMY H3 Pa3[eioB
COJIEPIKaHUS.

TPEBOBAHNA K YPOBHIO IIOJAI'OTOBKU BBIITY CKHHUKOB

B pe3yJbTaTe H3YYCHUA MATEMATUKU YICHUK T0/IKCH
3HAMb/NOHUMAMb:

MaremaTtuka. Aareopa. 'eomerpus.

Harypaasbnblie yncaa. /I[podu. PannonajibHbIe Ynciaa
BrllyCKHHMK Hay4duTCA:

* IOHMMATh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS;

* OIEpUPOBATDH MOHATHIMH, CBA3aHHBIMU C JIETMMOCTBIO HaTypaJIbHbIX YHCEIT;

* BRIpaXKaThb 4YHMCJIa B OSKBUBAJIEHTHBIX (opMax, BbIOMpas HauOosiee TMOAXOASIIYI0 B
3aBUCHUMOCTHU OT KOHKPETHON CUTYaluH;

* CpaBHHUBATh U YHOPSA0YMBATh PAllMOHAJIBHBIE YHCIIA;

* BBINIOJHATh BBIYMCICHUS C pallMOHAJIbHBIMU YHUCIIaMH, COYETash YCTHbIE U MHCbMEHHBIE
NpUEMBI BBIYUCIICHUH, TPUMEHEHUE KAIbKYJISATOpPa;

® UCIOJIb30BAaTh TMOHATUS M YMEHHUS, CBSI3aHHBIE C MPONMOPLHMOHAIBHOCTHIO BEJIWYMH,
IPOLEHTaMH, B XOJE pEIIEHUS MaTeMaTH4YeCKUX 3aJady M 3aJad M3 CMEXHBIX IPEJAMETOB,
BBITNOJIHATH HECTIOKHBIE TPAKTUUYECKHE PACUETHI.

Boinycknux noayuum 603mM0odCHOCMb:

* NOZHAKOMUMBCA C NOZUYUOHHBIMU CUCEMAMU CHUCTIEHUS ¢ OCHOBAHUAMU, OMAUYHLIMU OM
10;

* yemyoums u pazeums NPeoCmasienuss 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCTNU,



* HAYYUMbCA  UCNONB308AMb  NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCIEHUs, Npuobpecmu
APUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAsL NOOX0OAWUL 0I5l CUMYAYUU CHOCOD.

JledicTBUTEILHBIE UM CJIA
BrIlyCKHMK HayduTCs:

* HCII0JIb30BaTh HA4YaJIbHbIC TPEICTABICHHS O MHOXKECTBE JICHCTBUTEIILHBIX YUCEI;

* OIEPHUPOBATH OHATHEM KBaPATHOTO KOPHS, IPUMEHSTh €T0 B BEIYUCICHHSIX.

Buinycknux nonyuum 603modicHocms:

*pazeums NpeocmasieHue O Hucie U HUCIOBbIX CUCMEMAX Om HAMYPaibHbIX 00
OelicmeumenbHbIX YUces, 0 POiu 6bIYUCIEHUL 8 NPAKMUKE,

* PaA3BUMb U YeIyOUms 3HAHUSL 0 QeCSMUYHOU 3aNUCU OeliCBUMETbHBIX YUucel (nepuoouyeckue
u Henepuoouueckue opoou).

N3mepenus, npuodIMiKeHUs, OLeHKH
BbInmyckHUK Hay4uTCs:

® UCTIOJIL30BaTh B XOJE pEIICHHS 3aJad DJIEMEHTApHBIC MPEACTABICHUS, CBS3aHHBIC C
PUOTMKEHHBIMHI 3HAYCHUSIMUA BEJTMYHH.

Buinycknux nonyuum 6o3modrcHocms:

* NOHAMb, YMO YUCTLOBblE OAHHbLE, KOMOPble UCHONb3VIOMCS 015 XapaKmepucmuKky 00beKmoa
OKpyJHCaloue2o  Mupa, AGIAIOMCA  NPeUMyueCmeeHHo NPUOIUNCEHHBIMU, YMO NO  3aANUCU
NPUOTUINCEHHBIX 3HAYCHUL, COOEPHCAUUXCA 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MONCHO CYOUMb O
NO2PeUHOCY NPUOTUNCEHUS,

* NOHAMb, YMO NOCPEUHOCMb pPe3YIbmama GblYUCIeHUll O00NIHCHA OblMb COUMepUMAa ¢
NO2PEeULHOCIBIO UCXOOHBIX OAHHBIX.

AJiredpanyeckue BbIpaKeHUs
BbInycKHUK Hay4dHUTCS:

* OIIEpUPOBATH TOHSITUSIMU «TOXIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHue», pelIaTh
3a/1auu, coliepiKaIie OyKBeHHbIE TaHHBIC; paboTaTh ¢ hopMylIaMu;

* BHITMIOJHATH MPe0Opa30BaHUs BBIPAXKESHHH, COAEPKAIINX CTETICHHU C [ETbIMU MMOKA3aTeIsIMU 1
KBaJIpaTHbIE KOPHHU;

* BRIMOJNHATh TOXKJIECTBEHHBIE TMPeoOpa30BaHUsI PAIMOHANBHBIX BBIPAKCHUN Ha OCHOBE
MIPaBWJI JCHCTBHUI HAJl MHOTOWICHAMH U alreOpandecKuMu Jpo0siMu;

* BBINOJIHATH Pa3JI0KEHNE MHOTOWICHOB HA MHOYKUTEIIH.

Buinycknux noayuum 603mMo#CHOCMb HAYYUMBCAL
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* GLINOIHAMb MHO2OWA208ble NPeoOPA30BAHUS  PAYUOHALLHBIX — BbIPANCEHUL, NPUMEHSIS
wWupoKull Habop cnocobos u NPUEMos;

* NPUMEHSMb MONHCOECMBEHHBLE NPEOOPA308AHUsL OISl PEUEHUs 3A0aY U3 PA3TUYHBIX PA30€08
Kypca (nanpumep, 0Jisk HAX0HCOCHUSI HAUOONbUUE20/HAUMEHbULE20 3HAYEHUSL BbIPAIICEHUS).

YpaBHeHus
BrIlTyCKHMK HayduTCs:

* pemaTh OCHOBHBIE BUBI PAllMOHAIBHBIX YPAaBHEHUH C OJHOW NMEpEeMEHHOH, CUCTEMBI IBYX
YPaBHEHHH C IBYMSI IEPEMEHHBIMU;

* IOHUMATh YypPAaBHEHHE KaK BAXKHEUIIYI0 MAaTEeMaTHYECKYl0 MOJENb MJIsi OINUCAHUS |
U3y4YCHUS Pa3HOOOpa3HBIX pEabHBIX CUTYallMd, pemarh TEKCTOBBIE 3aJaudl anreOpandecKuM
METOJIOM;

* IPUMEHATH TpaUUecKue MPEACTABICHUS ISl UCCIEAOBaHNs YPaBHEHUM, UCCIEIOBAHUS U
pELICHUS CUCTEM YPaBHEHHUH C ABYMs IIEPEMEHHBIMH.

Buinyckruk noayuum 03modicHOCHb!

* 081a0emb CNeYUATbHBIMU NPUEMAMU PeUuleHUsl YPABHEHUTl U CUCeM YPAGHEHUIl, YBEPEeHHO
NPUMEHAMb annapam ypasHeHutl 015l peleHus pasHooopasHvlx 3a0ad U3 MamemMamuKu, CMeNCHbIX
npeomemos, NpaKmuKu,

* npumenams  epaguyeckue npeocmagieHuss Ois  UCCIE008AHUS  YPABHEHUN, CUCMEM
VpasHenutl, cooepicaujux OykeeHHvle Kodghduyuenmoi.

HepaBencrBa
BrinyckHUK HayduTCA:

® IOHUMATh U NPUMCHATE TEPMHHOJOTUIO W CHMBOJIMKY, CBA3aHHBIC C OTHOLICHUCM
HECPAaBCHCTBA, CBOMCTBA YHCIIOBBIX HCPABCHCTB,

® peuiaTb JIMHEWHEBIE HEpPaBCHCTBA C O,ZIHOI\/'I nepeMeHHoﬁ H UX CUCTEMBbI, pC€UIATh KBAAPATHBIC
HEpaBEHCTBA C OMOPOH Ha rpadUUECKue MPECTABICHNUS,

* MPUMEHSATH armapaT HEPaBEHCTB IS PEIISHUS 3a/1a4 U3 Pa3INUHBIX Pa3JieloB Kypca.

Buinycknux nonyuum 603MOoHMCHOCHb HAYUUMbBCAL:

® PA3HOOOPA3HBIM NPUEMAM OO0KA3AMENbCMBA HEPABEHCMS, V8EPEHHO NPUMEHAMb annapam
Hepagencme O/l peuleHus pPazHooOPA3HbIX MAMmeMamuyecKux 3a0ady U 3a0ay U3 CMeHCHbIX

npeomemos, NPaKmuKu,



* npumeHsamsb  epaguyeckue npeocmagienus O  UCCIe008AHUSL HEPABEHCMS, CUCMEM
Hepagencmas, cooeparcauux oyKeeHHvie Ko3ppuyuernmol.

OcHoBHblIe OHATHSA. YHCI0BbIE PYHKIUT
BrIlyCKHMK Hay4duTCs:

* [IOHUMATh W UCIIOJIb30BaTh (PYHKIIMOHAIBHBIC TIOHSATHS U SI3bIK (TCPMHHBI, CHMBOJIUYECKUE
0003HaYCHHUS ),

* CTpOUTH rpapuKH dIIEMEHTAPHBIX (YHKIUI; UCCIIEIOBATh CBOWCTBA YMCIOBBIX (DYHKIIUH Ha
OCHOBE M3YYCHUS MOBEICHUS UX TPAPHKOB;

* MOHUMATh (YHKIHIO KaK BOKHEHIIYI0 MAaTEMaTHYECKYIO MOJIENb JJIsi ONMUCAHUS TPOIIECCOB
U SBJICHUU OKPYXKAIOUIET0 MHpPa, MPUMEHATh (YHKIMOHAIBHBIA S3BIK JUIS OINKMCAHUS U
UCCIICIOBAHHSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BEJTMYNHAMH.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* IPOBOOUMDb UCCIEO08AHUS, CEA3AHHbIE C U3YYEHUEM CEOUCME (YHKYUU, 8 MOoM uucie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPUKO8 U3VHEHHbIX QYHKYull cmpoums 0Oonee
CIIOJHCHBLE 2paduKU (KyCOUHO-3a0aHHble, C «8LIKOJIOMBIMUY MOUYKAMU U M. N.);

* UCNONL308aMb  (DYHKYUOHANbHbIE NPEOCMAGICHUs. U CEOUCMEA (DYHKYUll OJisl peuleHus:
MAMeMAmuyecKux 3a0ay U3 pasiuidHblx paz0enos Kypcd.

YucaoBbIe MOCIEI0BATEILHOCTH
BeInmyckHUK Hay4uTCs:

* IOHMMaTh M HCIOJB30BaTh S3bIK IOCJEI0BAaTENbHOCTEH (TEPMUHBL, CHMBOJHMYECKHE
0003HaueHUs ),

* IPUMEHSTH (POPMYJIbI, CBA3aHHBIE C apU(PMETUUECKON U NeOMETPUYECKON MpOrpeccuei, u
anmnapat, cOpMUPOBAHHBIN MpPU U3YYEHUU OPYTHX Pa3lesioB Kypca, K PEHICHHIO 33Jad, B TOM
YHClie C KOHTEKCTOM U3 PEaTbHOM KU3HU.

BuinyckHux noayuum 603MONCHOCHb HAYYUMbCAL

* pewams KOMOUHUPOBAHHbIE 3a0a4U C NpUMEHeHuem Gopmyn N-20 4ieHa u cymmbvl nepevix N
YleH08 apUPMemuyecKkou U 2e0MempudecKol Npocpeccuu, NPUMEHSs npu MOoM annapam
VPa8HeHUll U HEPABEHCME,

* NOHUMAaMb APUPMeMUUECKYIO U 2e0MEMPUUECKVIO NPOSPECCUI0 KAK YHKYUU HAMYPATbHO20
apaymenma, CesA3vleamsb apupMemuyecKyio npocpeccuio ¢ JUHEUHbIM POCMOM, 2eOMEeMPUYECK)IO

— C OKCNOHERYUAIbHBIM POCHIOM.



OnucarejbHas CTaTUCTHKA

BbIMyCKHUK HayduTCsl HMCHOJIB30BAaTh MPOCTEHIINE CHocoObl NpPEACTABICHUS M aHaIu3a
CTaTUCTUYECKUX JTAHHBIX.

Buvinycknux  noayuum 603MOMCHOCMb Npuobpecmu NepeoHAHANbHbINU ONbIM  OP2AHUZAYUU
cOopa OaHHBIX NPU NPOBEOEHUU ONPOCa OOWECHBEEHHO20 MHEHUS, OCYUWeCmEIamsb UX AaHAIU3,
npeocmasiims pe3yibmamsl OnpPoca 8 gude madauybsl, OUASPAMMDYL.

CJIy‘laﬁHbIe COOBITHS B BEPOATHOCTD

BBIyCKHUK HAy4yuTCS HAXOAWTHh OTHOCHUTEIBHYIO YacTOTy U BEPOSITHOCTh CIIy4allHOTO
CcOOBITHSA.

Buinycknux  nonyuum — 803MOMCHOCMb — npuobpecmu  Onvim — NPOGeOeHUs.  CAYYAUHBIX
9KCNEPUMEHMOB, 8 MOM YUCTE C NOMOUBIO KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMAYUU UX
Dpe3yIbmamos.

KomOunaropuka

BBIyCKHUK Hay4IHTCs periaTh KOMOMHATOPHBIE 3a/1a4K HA HAXOXKIACHHUE Yncia 00BEKTOB HITN
KOMOMHAIIUH.

Buinycknux  nomyuum 603MOMNCHOCMb  HAYYUMBCA  HEKOMOPbIM — CHEYUATbHLIM  NPUEMAM
peutenus KOMOUHAMOPHBIX 3A0aH.

Harnaspnas reomerpust
BeInmyckHHMK Hay4dnTcs:

* pacrio3HaBaTh Ha 4YepTeXax, PUCYHKAX, MOJENSAX M B OKPYKAIOIIEM MHpE IUIOCKHE H
NPOCTPAaHCTBEHHBIE TEOMETPUYECKUE QUTYPHI;

* pacrio3HaBaTh pa3BEPTKH Kyba, MPSAMOYTOJBHOTO —MapajuieNienuIena, MpaBHIbHOM
NHpaMUIbI, UTHHIPA U KOHYCa;

* CTPOUTH PA3BEPTKH KyOa U MPSMOYTOJILHOTO MapajlieNeTuIe/1a;

* ONpENENATh IO JIMHEHHBIM pa3MepaM pa3BEPTKU (UTYpbl JMHEWHBIE pa3Mepbl Camoif
¢buryps 1 Ha000poT;

* BBIYUCIIATH 00BEM TPSMOYTOIBHOTO TIApaJUIeIICITHITE/Ia.

BoinyckHuk nomyuum 803mMOoMCHOCHb!

* HAYUUMBCA  BLIYUCTAMbL  00bEMBI  NPOCMPAHCMBEHHBIX — 2eOMempudeckux  gueyp,
COCMABNIEHHBIX U3 NPAMOY20bHBIX NAPANENEeNUNe008;

* yenyoums u pazeums npeocmagienus 0 NPOCMPAaHCMEEHHBIX 2eOMeMPUIECKUX PUaypax;

® HAY4YUmuCsi NPUMEHAMb NOHAMUE pas'eé'pmku 0J151 BbINOJIHEHUS npakmu4ecKkux pacué’moe.



I'eomeTpuuyeckue puUrypsl
BblIlTyCKHMK HayduTCA:

* TI0JIb30BATHCS SI3BIKOM T'€OMETPUH Ui OMUCAHUS MPEAMETOB OKPYKAIOMIETO0 MHpa U HX
B3aUMHOTO PACIOJIOKCHHUS;

* pacrio3HaBaTh M W300paKaTh Ha 4YEpTEkax M PUCYHKAX T€OMETPHUYECKUE (QHUTYpPHl M HX
KOH(purypamnumu;

* HAXOJIUTh 3HAYCHUS JUIMH JTMHEWHBIX JJIEMEHTOB (DUT'Yp M MX OTHOIICHUS, TPAlyCHYIO MEPY
yrioB ot 0° mo 180°, mpumeHsisi ompeneieHus, CBOMCTBA U NMPU3HAKU (PUTYp M MX DJIEMEHTOB,
oTHomeHus GUryp (PaBEHCTBO, MMOA00HE, CHMMETPHUH, TIOBOPOT, MAaPaJUICIbHBIN MEPEHOC);

* OIICpUPOBATh C HAYAIBHBIMU TOHSITUSIMU TPUTOHOMETPHH M BBIOJHATH 3JIEMCHTApHBIC
orepanuu HaJ QYHKIUSIMH YTIIOB;

* pemiath 33Ja4d Ha JI0Ka3aTeIbCTBO, OMUPAsSCh HA U3YYCHHBIC CBOWCTBA (PUTYp M OTHOIICHUIN
MEXy HUIMH U TIPUMEHSISI U3YUEHHBIE METOIbI JOKA3aTEIIbCTB;

* peliaTh HECJIOXKHbBIE 3314l Ha MOCTPOCHHE, TPUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOCHHUSI C
MIOMOIIBIO IIUPKYJIS ¥ INHCHUKH;

* pemaTh MPOCTEHIINE TNIAHUMETPUYECKUE 3a7aUl B TIPOCTPAHCTBE.

Buinycknux nonyuum 603modcnocms:

* 081a0emb Memooamu peuieHuss 3a0ad HAd BblYUCTIeHUs U 0OKA3aAMenbCmea: Memooom om
NPOMUBHO20, MEMOOOM NO000Us, MemoOoM nepebopa 6apUaAHmMos U MemooOM 2e0MempUYecKUX
Mecm movex;

* npuobpecmu Onvlm NPUMEHEHUsl aneeOpauiecKo2o U MpueoHOMEmpULecKko20 annapama u
uoell OBUINCEHUsL NPU PEULEHUU 2eOMEMPUYECKUX 3A0aY,

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHUus 3a0a4 HA NOCMPOeHUe ¢ NOMOWbIO YUPKYIA U
JIUHENKU: aHanu3, Nocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;

* HAYUUMbCA peuwams 3a0ayu Ha NOCMPOEHUEe MemOOOM 2e0Mempuieckoeo Mecma moyex u
Memooom noooobus;

* npuobpecmu OnvIM  UCCLEO008AHUSL CEOUCME NIAHUMEMPUYECKUX DUeYp ¢ NOMOUWBIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim 6bINOJIHEHUs NPOEKMos no memam «l eomempuueckue npeobpaszo6amus
Ha naockocmuy, «Ilocmpoenue ompe3kos no gpopmynes.

HN3mepenue reoMeTpu4ecKHX BeJIUYHH
BbIlTyCKHHMK Hay4duTCA:



* UCIIOJIB30BAaTh CBOMCTBA M3MEpPEHUS JIMH, IUIOIIAJAEH W YIVIOB NpPU PELIEHUH 334ad Ha
HaXO0XJECHHUE UIMHBI OTPE3Ka, JJIMHBI OKPY)KHOCTH, JUIMHBI AYTM OKPYXHOCTH, TPaayCHOW Mepbl
yria;

* BBIUMCIIATH IUIOIIAU TPEYTrOJbHUKOB, IPSIMOYTOJIBHUKOB, [TapajuleorpaMM- MOB, TpalleluH,
KpPYrOB U CEKTOPOB;

* BBIUUCIIATH JIMHY OKPY>KHOCTH, JUIMHY 1YTH OKPYKHOCTH;

* BBIYUCIIATD JJIMHBI JTUHEWHBIX 3JIEMEHTOB (UTYp M UX YIJIbIL, HCIOJB3YS (DOPMYIBI JITHMHBI
OKPY>KHOCTH M JUTUHBI IYTU OKPYXHOCTH, (POPMYJIBI TUTOMAACH GUTyp;

* pemiaTh 3aJaud Ha JOKa3aTeJIbCTBO C HCIOJb30BaHHEM (OpPMyYJ JIMHBI OKPYXKHOCTH U
JUTMHBI IYTU OKPYXKHOCTH, (hopMyn mtomaneit Gpuryp;

* pemiaTh IMPaKkTUYECKHE 3a7aud, CBA3aHHBIE C HAXOXXICHHMEM TIE€OMETPUYECKUX BEIUYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinycknux nonyuum 603modicHocms HAyUUMbCA:

® GLIYUCHAML NAOWAOU QuUSYp, COCMABNEHHbIX U3 08YX Ulu 0OoNee NpPAMOY201bHUKOS,
napanienocpammos, mpey20ibHUKos, Kpyaa u CeKmopa,

* GLIYUCAAMb  NIOWAOU MHO20Y20NbHUKOS, UCNOAb3YSl OMHOWEHUS PABHOGETUKOCMU U
PABHOCOCMABNIEHHOCMUL,

* NPUMEHAMb aneeOpauyecKull. U MpUueOHOMEeMpPUYecKUuli annapam u uoeu OBUICEHUs Npu
pewenuu 3a0ay Ha 8blYUCTIeHUe NI0WA0el MHO20Y20IbHUKOS.

Koopaunarsi
BrinyckHUK HayuuTCA:

* BBIYUCIIATH JUTMHY OTPE3Ka M0 KOOPAWHATAM €0 KOHIIOB; BEIUUCIIATH KOOPIUHATHI CEPEIHBI
OTpe3Ka;

* KCII0JIb30BaTh KOOPAMHATHBIN METOT JIJISl U3YUEHHUSI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

Buinyckruk noayuum 603modicHoCmb !

* 061a0emb KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ay Ha 8bIYUCTEHUs U OOKA3AMENbCIMEA,

* npuobpecmu ONbIM UCNOAL30BAHUSL KOMNLIOMEPHBIX NPOSPAMM O AHAIU3A YACTIHBIX
cyuaes 83auUMHO20 PACNONONCEHUS OKPYIHCHOCIEN U NPAMBIX,

* npuobpecmu Onvlm 8bINOIHEHUSL NPOEKMO8 Ha memy «IIpumenenue KOOPOUHAMHO20 Memooa
Apu peutenu 3a0a4 Ha 8bIYUCTEHUS U OOKA3AMENbCMBAN.

BekTopsl
BblIlTyCKHHMK Hay4duTCA:



* ONEpPHUPOBATh C BEKTOpPAMH: HAXOIWTh CYMMY W pa3HOCTh JABYX BEKTOPOB, 3aJaHHBIX
TeOMETPHUYECKU, HAXOAUTh BEKTOP, PaBHBIN MMPOU3BEICHUIO 33IaHHOTO BEKTOpA HA YUCIIO;

* HAXOJWTh JUISI BEKTOPOB, 3aJJaHHBIX KOOPJIWHATAMH: JTMHY BEKTOpPA, KOOPAUHATHI CYMMBI H
pPa3HOCTH JABYX M 0OJiee BEKTOPOB, KOOPAUHATHI MPOU3BEICHHUS BEKTOpA HA YHCIIO, IPUMEHSS TIPH
HEO0OXOIMMOCTH COYCTATEILHBIN, IEPEMECTUTEBHBIN U PACTIPEICIUTEIHHBIN 3aKOHBI,

* BEIUMCIIATh CKASIPHOE TIPOU3BEJICHUE BEKTOPOB, HAXOAWTHh Yroll MEXAYy BEKTOpaMH,
YCTaHABIIMBATh MEPIICHIUKYISIPHOCTD MPSIMBIX.

Buinyckuux nonyuum 603mMoxucHocme:

* 0671A0emb GEKMOPHLIM MEMOOOM OJisl peuleHUsl 3a0ad Had 8bIYUCTEeHUsL U OOKA3ameNbCmed;

* npuobpecmu onvim GbINOJHEHUs NPOEKMO8 HA MeMy «NPUMeHeHUe 8eKMOPHO20 Memood npu

peuteHuu 3a0a4 HA BLIYUCTEHUS U OOKAZAMETbCMEAN.



