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PABOYASI TIPOIPAMMA
IO YYEBHOMY TIPEJAMETY
MATEMATHKA (AJITEBPA, TEOMETPHS)

7-9 kiracenl

YpoBeHB 0CHOBLOIO 00UICT0 0Opa3OBaHHS

Kosrgaectso gacos 170 Vposens nporpaMmel 0a30BBIH

Pabouas mporpaMmMa cocTaniena Ha 0CHOBE aBTOPCKUX TIPOIPaMM:

 IlporpaMmel o0meodpaszoBaTeabubix yupexaeunii. AJITEBPA. 7-9 knacent. MockBa:

| Ilpocsemenne, 2008.

Astopsi: FO.H. Maxkapweiyes, H.I'. Muniok, K.A. Hemkos, C.b. Cysopoga.

Cocrasurean: T.A. bypmucrposa.

2) Mporpavmur o6meoGpasopareabusix yupexiennii. TEOMETPUSL. 7-9 kuacesl.
Mockga: [Ipoceemenne, 2008.

Apropsr: JI.C. Aranacan, B.®. byry3os, C.b. Kazomues u ap.
Cocrapuresis: T.A. Bypmucrpoga.



2. IOACHUTEJ/IBHASA 3AIIMCKA

OcobeHHocTblo 2016-2017 y4yebHOro roga ABAAETCA nepexon Ha 5-AHEeBHyHO y4dyebHyo
Hegento. B pgaHHOM yyebHOM rogy OAHOW M3 BaKHbIX 33434 ABNAETCA peanmsaums
KOHUENUMM pasBUTUA MmaTemaTuyeckoro obpasosaHuAa B Poccuiickon depgepaumm u B
Benropoackoit obnacTu.
Ha OCHOBaHWUU NHCTPYKTUBHO-METOANYECKOTO nucbma «06 opraHusaumm
obpa3oBaTeNibHON AeATeNbHOCTM B 0bweobpasoBaTenbHbIX yuypexaeHuax benroposackom
obnactn B 2016-2017 yyebHom roay» ¢ 1 ceHTAbpAa 2016 roaga B benropoackon obnactu:
Ha ypOBHE OCHOBHOro obuero obpasosaHua (Kak no ®roc 000, tak n no PKroc) s 7-9
Knaccax usyyaetcs yuebHbin npeameTt « MaTemaTmKa», BKAKOYAOWMNA MOAYAN «anrebpa» m
«reomeTpua.
Cratyc IOKYMEHTa
PabGouass mporpamma 1mo MaremaTuke i 7-9 KiaccoB OCHOBHOW 001e00pa3oBaTelbHON
IIKOJIBI COCTaBJICHA Ha OCHOBE (efepabHOTO KOMIIOHEHTa TOCYJAapCTBEHHOTO CTaHJapTa
OCHOBHOTO 00IIero o0pa3oBaHusi, MPOrpaMMbl 00IIE00PA30BATEIBHBIX YUPEKIACHUN 110
anredpe 7-9 kmaccel K ydeOHOMY KoMmruiekcy st 7-9 kiaccoB (aBropel FO.H. Makaperiues,
H.I'. Munmok, K.H. Hemkos, C.b. CyBoposa),coctaButens: T.A. BypmuctpoBa — M:
«IIpocemenuey», 2008.;mporpaMmbl 00111€00pa30BATEIBHBIX YUPEKICHUNU IO reoMeTpun 7—9
KJIacchl K yuyeOHOMY KoMmruiekcy mist 7-9 kmaccoB (aBtopsl: JI.C. AtanacsH, B.®. byTty30B,
C.b. Kamomues, JO.I'. Tlozusx, W.U. IOpuna),cocraButens: T.A. bypmuctpoBa — M:
«IIpoceemenuey, 2008. ¢ yuéTtom yueOHOro 6a3MCHOrO IMJIaHAa.
B cooTBeTcTBUU C KaneHAapHBIM y4eOHBIM Irpad)UKoM, pacCUMTaHHBIM Ha 34 y4eOHBIX HeleNu
KOJIMYECTBO YacCOB IO ajredpe v reoMeTpUu PacipeiesICHO CISTYIONTUM 00pa3oM:

AJITEBPA IBapuanT: 5 4 B Henento Bl ueTBepTH, Bcero:
7 KJacc 3 4 B Hepenmo BOILIIL u IV uerBepTsx. 120 4
AJITEBPA IBapuaHT: 3 4 B HEAEMIO Bcero:
8 kiacc 102 g
AJITEBPA IBapuaHT: 3 4 B HEAEMIO Bcero:
9 kmacc 102 g
I'EOMETPHUSA | IBapuanrt: coll yueTBeptu Bcero:
77 KJacc 2 4 B HEJICIIIO 504
I'EOMETPUA 2 4 B HEJICIIIO Bcero:
8 kacc 68 u
I'EOMETPUA 2 4 B HEJICIIIO Bcero:
9 kmacc 68 u
HNUTOI'O:
MATEMATUKA | 5 yacoB B HeAeNIIO Bcero:
7 KJ1acc 170 a
(anre6pa, reomeTpusi)
MATEMATUWKA | 5 yacoB B HeAEIIO Bcero:
8 kiacc 170 a
(anreGpa, reomMeTpusi)
MATEMATUWKA | 5 yacoB B HeAEIIO Bcero:
9 kmacc 170 a
(anrebpa, reomMeTpus)




[TporpamMma KOHKPETHU3HPYET COCPKAHUE TIPEIMETHBIX TEM 00pa30BaTEIbHOTO CTaHAApTa U TaéT
pacrpeeneHne yueOHbBIX YacoB IO pa3zeiaM Kypca.

[IporpaMMa BBITIOTHSIET IBE OCHOBHBIE ()YHKIIHH.

Hugpopmayuonno-memoouyeckaa GHyHKUUS TO3BOJSIET BCEM YYAaCTHHKAM 00pPa30BaTEIbHOIO
mpoiiecca MoayYuTh IPeACTaBICHUE O MENISIX, COIepKaHUH, OOIIeH cTpaTerud 00y4YeHHs, BOCTTUTAHUS
Y pa3BUTHS yYAIIMXCS CPECTBAMH JTAaHHOTO YU4eOHOTO IIpeIMeTa.

Opzanuzayuouno-naanupyrowana GyHKUAS TPEeTyCMAaTPUBAET BBIJCICHHUE 3TalloB 00y4yeHus,
CTYKTypPHpPOBaHHE Y4YeOHOTrO MmaTepuaia, OIpEICICHHE €ro KOJWYECTBEHHBIX M KAa4eCTBEHHBIX
XapaKTePUCTUK Ha KaXXJOM M3 OTaloB, B TOM UYHCIE IS COJEPKATEIHHOTO HAIMOJHEHUS
MIPOMEXXYTOYHOM aTTeCTAI[UU yUAIIUXCH.

[IpuMepHas mporpamma siBASIETCS OPUEHTHPOM JIJISl COCTABJICHUSI aBTOPCKUX yUYEOHBIX ITPOrpaMM H
y4eOHnKoB. OHa ompesenseT HHBapHaHTHYIO (00s3aTeIbHYI0) YacTh YU4EOHOTO Kypca, 3a mpeaeiamMu
KOTOPOTO OCTaeTCs BO3MOXKHOCTh aBTOPCKOTO BBhIOOpa BapHATHUBHOM COCTABIISIONICH COJEpKAHUS
oOpazoBanus. [Ipu 3TOM aBTOpBI yUeOHBIX MPOrpaMM M yUeOHUKOB MOTYT MPEATIOXKUTh COOCTBEHHBIN
MOAXOJ B 4YacTH CTPYKTYPUPOBaHUS Y4Ue€OHOTO MaTepualia, OMNpeaeSieHUs IOCIeI0BaTEIbHOCTH
W3Y4YeHHUs ATOTO MaTepuaia, a Takxke MmyTed (OpMUPOBaHUS CHUCTEMbl 3HAHUM, YMEHUU U CIOCOOOB
NEeSTeTbHOCTH, Pa3BUTUS U COLMAIM3AIMU ydYalluxcsa. TeM caMbIM TpUMepHas Mmporpamma
COJICUCTBYET COXPAaHEHUIO E€IUHOTO 00pa30BaTENBbHOTO MPOCTPAHCTBA, HE CKOBBIBAs TBOPYECKOM
WHULIMATUBBl YYUTENEH W aBTOPOB YYEOHHKOB, MPEAOCTABIISICT UIMPOKHE BO3MOXKHOCTH ISt
peanu3aiuy pa3InuHbIX MOJIX0I0B K TOCTPOCHUIO Y4eOHOTO Kypca.

QOowana xapakmepucmuka yuedHo20 npeomema

Maremarndeckoe 0oOpa3oBaHME€ B OCHOBHOM IIIKOJIE€ CKJIAJbIBAE€TCA U3 CJIEIYIOIIHNX
coJiepKaTeIbHBIX KOMIIOHEHTOB (TOYHBIC Ha3BaHHS OJIOKOB): apupmemuka; anzeopa; zeomempusi;
J/1eMeHmbl KOMOUHAMOPUKU, Meopuu 6epoAmHocmeil, cmamucmuku u Jjaocuku. B cBoeil
COBOKYITHOCTH OHHM OTpa)kaloT OoraThlii OMbIT OOyUeHHsS MaTeMaTHUKE B HAIIeH CTpaHe, YUUTHIBAIOT
COBpPEMEHHBIE TEHJICHIIUM OTEUECTBEHHON M 3apyOe)KHOW IIKOJbI U TMO3BOJISIOT pPean30BaTh IO-
ctaBieHHble Tiepes; LlIkonbHBIM OOpazoBaHWeM Ield Ha WHGOPMAIMOHHO €MKOM M MPaKTHYECKH
3HAUUMOM Marepuaje. ITU COJAepKaTeIbHbIe KOMIIOHEHTHI, Pa3BUBAsICh HAa MPOTSHKEHUU BCEX JIET
0o0y4eHUs1, eCTEeCTBEHHBIM 00pa30M MEePEIIeTaloTCs U B3aUMOICUCTBYIOT B YUEOHBIX Kypcax.

Apugpmemuka nipuzBaHa CriocOOCTBOBATh MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUTsI TIOBCETHEBHOM ku3HU. OHA CIIyKUT 0a30i JJi1 BCETO JAIbHEHIIIEro U3yYeHUsI MaTeMaTUKH, CIIO-
COOCTBYET JIOTHUYECKOMY Pa3BUTHIO U (POPMHUPOBAHUIO YMEHUS MOJIB30BATHCS aJITOPUTMAMH.

Anzebpa waneneHa Ha (QOpPMHUpPOBAHME MATEMAaTHUYECKOTO armapara ajis pelieHus 3a1ad u3
MaTeMaTHK{A, CMEXHBIX TPEJAMETOB, OKPYXKAIOIIEH pealbHOCTU. S3bIK anreOpbl MOJUYEPKUBACT
3HAUYCHHE MAaTEMAaTHUKHU KakK sI3bIKa JJI TOCTPOEHUS MaTEMaTUUECKUX MOJIeTieH, MPOIIECCOB U SIBICHUM
peanpHoro wmupa. OpHOW W3 OCHOBHBIX 3a/lad HW3Y4YeHHUs alnreOpbl SBIAETCS  Pa3BUTHE
AITOPUTMUYECKOTO MBIIIJICHUs, HEOOXOJUMOTO, BYACTHOCTH, JJII OCBOCHHUSI Kypca WH()OPMATUKH;
OBJIQJICHHE HaBbIKaMM JIEYKTUBHBIX paccykaeHuid. [IpeobpaszoBanrne cUMBOJIMYECKUX (POPM BHOCUT
CBOM crienupuIecKuid BKJIaJ B pa3BUTHE BOOOpaXKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOpUE-
cTBy. Jpyroi BaxxHO# 3agaueil u3ydeHus aiareOpnl ABJSIETCS MOJyYSHUE IIKOJIbHUKAMH KOHKPETHBIX
3HAHUN O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTHMUeCKOW MOJENTH JJiS OINUCAHHMS W HMCCIeAOBaHUS
Pa3HOOOpa3HBIX MPOIECCOB (PaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCTIOHCHITUATBHBIX, TIEPUOTUIECCKUX
U Jp.), 11 GOPMHUPOBAHMS Y YUALIUXCS TIPEICTABICHUI O POJIM MAaTEMaTUKHU B PAa3BUTHU IIMBUIIN3A-
IIUUA U KYJbTYPBI.

I'eomempua — oauH W3 BaXHEHUIIMX KOMIIOHEHTOB MAaTeMaTHYECKOTOo 0Opa30BaHMS,
HEOOXOIMMBIHN /ISl TPUOOPETEHHS] KOHKPETHBIX 3HAHUU O MPOCTPAHCTBE M MPAKTHUYECKU 3HAYMMBIX
yMeHuM, (OpMUPOBaHUS S3bIKA OINHUCAHUS OOBEKTOB OKPYKAIOIIETO MHUpPa, JUIsl Pa3BUTHUSA
MIPOCTPAHCTBEHHOT'O BOOOPAKECHHSI WUHTYHUIIMH, MAaTEMAaTHUYECKOW KYyJIbTYPhI, HIJS 3CTETUYECKOTO
BOCIIUTAHUS y4aluxcs. M3ydeHne reoMmeTpruy BHOCUT BKJIAJ B Pa3BUTHE JIOTHYECKOTO MBIILICHHUS, B
dhopmMupoBaHue MOHATHUS 10Ka3aTEIbCTBA.

dnemenmol 102uKU, KOMOUHAMOPUKU, CIMAMUCIMUKU U MEOPUU 6ePOAMHOCHMEll CTAaHOBITCS
00s13aTeIbHBIM KOMIIOHEHTOM IIKOJBHOTO OOpa30BaHUsA, YCHUJIMBAIOIIMM €ro MPHUKIAJHOE U




MPAKTUYECKOE 3HAayeHue. ITOT Marepuall HeoOXOAuM, TMpexae Bcero, Mg (HOpMHpPOBAHUS
(YHKIMOHAIBHOM TPAaMOTHOCTM — YMEHHMI BOCHpPUHHMMATh W aHAJIM3UPOBATH HHQOpPMAIHIO,
MPEICTAaBIEHHYIO0 B pa3IUYHbIX (pOpMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTUX peallbHbIX
3aBUCUMOCTEH, MPOM3BOAUTH  MPOCTEUIINE  BEPOSTHOCTHBIE pacyeTbl. l3yueHue OCHOB
KOMOMHATOPUKHU TO3BOJIUT yYalleMycCsl OCYIIECTBIISITh PACCMOTPEHHE CiIydaeB, Mepedop U MoicYeT
Yclia BApUAHTOB, B TOM YHCJIE€ B IPOCTEHIIMX MPUKIIATHBIX 3a]a4ax.

[Ipu u3yyeHun CTaTUCTUKU U TEOPUU BEPOATHOCTEHN 000raiaTcs NpeCTaBiIeHHs] O COBPEMEHHOM
KapTUHE MHpa U METOJax €ro HcCleloBaHus, (opMUPYyETCs MOHMMAaHUE POJM CTAaTUCTUKU Kak
HMCTOYHUKA COIMAJIbHO 3HAYMMOW HWHGOpPMAIMM M 3aKJIaJbIBAIOTCA OCHOBBI BEpPOSITHOCTHOIO
MBIIICHUS.

Takum o0pa3om, B X07ie OCBOEHUS COJAEPKAHMS Kypca ydaluecs MoJydaloT BO3MOKHOCTh: Pa3BUTh
MpEACTaBIEHUsI O YWCIE U POJM BBIUMCIECHUH B 4YEJIIOBEYECKOM NpakTHKe; c()OpMUPOBATH
MPAKTUYECKUE HABBIKM BBIIIOJIHEHHS] YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUYMCICHHUM, pa3-
BUTbH BBIYUCIIUTEIBHYIO KYJIbTYPY;

OBJIaJIETh  CHUMBOJIMYECKUM  SI3bIKOM  anreOpbl,  BhIpaboOTaTh  (OpMalbHO-ONEPATHBHBIC
anreOpanyeckue YMEHHUS UM HAyYUThCAd NPUMEHATh MX K PEUICHUI0 MaTeMaTHYeCKUX |
HeMaTeMaTHUYEeCKHUX 3a/1ay;

U3YYUTh CBOHCTBAa W TpaQUKd  dBJIEMEHTAPHBIX  (DYHKUMH, HAyYUThCS  HCIIOJIb30BATh
(byHKIMOHABHO-TpaduYecKue NpeICTaBICHUs 11 ONUCaHUs U aHaJIM3a pealbHbIX 3aBUCUMOCTEH;

pPa3BUTh MPOCTPAHCTBEHHBIE MPEICTABICHUS M H300pa3UTENIbHBIE YMEHHUS, OCBOUTH OCHOBHBIE
(bakTbl 1 METO/bI MJIAHUMETPHUH, MO3HAKOMUTHCSI C MTPOCTEUIITUMH MPOCTPAHCTBEHHBIMH TE€JIAMHU U UX
CBOMCTBaMU;

MOJIYYUTh NMPEACTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaIbHOM MHUPE U O Pa3IMYHBIX
croco6ax ux u3yuyeHusi, 00 0COOEHHOCTAX BBIBOJOB M IMPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN
Xapakrep;

pa3BUTh JIOTUYECKOE MBIIUIEHHE W peYb — YMEHHS JIOTUYECKH OOOCHOBBIBAThH CYXKICHHUS,
MIPOBOJUTH HECIOKHBIE CHCTEMATU3AlMU, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, HCHOIb30BAThH
pa3iauyYHble SI3bIKM MaTeMaTHKU (CIOBECHBIA, CUMBOJIMYECKUN, TpaduyecKuil) s WLTIOCTpalUH,
MHTEpIpEeTaluu, apryMeHTalUH U JOKa3aTeIbCTBA;

chopMUpOBaTh MPEACTABICHUS 00 M3y4aeMbIX MOHATUSAX W METOJaX KaK BaKHEWIIMX CPEICTBaX
MaTeMaTUYECKOT0 MOJIEIMPOBAHUS PEAIbHBIX MPOLIECCOB U SBJICHUM.

eJIH

N3ydyenre MaTeMaTUKU Ha CTYIEHM OCHOBHOT'O 00IIEro oOpa3oBaHUs HAIPABICHO HA JOCTUKEHHE
CHEAYIOIIUX LEIICH:

OBJIajIeHHe CHCTEMOIl MaTeMATHYeCKUX 3HAHNIA M YMeHMii, HCOOXOUMBIX JJIsi IPUMEHEHUS B
MPAKTUYECKON IEATENbHOCTH, U3YUEHHS] CMEKHBIX TUCIUIUIMH, TPOJOJIKEHUS 00pa30oBaHUs;
HHTEe/UIEKTyalbHOe pa3BUTHE, (OpMUpPOBaHUE KAYECTB JTUYHOCTH,

HEOOXOIMMBIX YEJIOBEKY IS MOJTHOLEHHOM KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTeMaTU4YECKOU NeSTENbHOCTU: SICHOCTH U TOYHOCTH MBICIH, KPUTUYHOCTH MBIIUICHUS, UHTYULIUH,
JIOTUYECKOTO MBIIIJICHUS, 3JEMEHTOB aJTOPUTMUYECKOM KYJIbTYpbl, MPOCTPAHCTBEHHBIX
MpeACTaBACHUN, CIOCOOHOCTH K

MIPEOIOJIEHUIO TPYIHOCTEN;

(opmupoBaHne npeacTaBjieHuil 00 UACSIX U METOJIaX MAaTEMaTUKHU

KaK YHHUBEPCAJIbHOTO SI3bIKa HAYKH U TEXHUKHU, CPEJICTBA MOJICTUPOBAHHUS SIBJICHUI U MTPOLIECCOB;
BOCIIUTAHUE KYJIbTYpbl JUMYHOCTH, OTHOIICHHMS K MaTeMaTHKe KaK K 4YacTh OOIleyeOBeYecKOon
KyJbTYpPBI, UTpatolieil 0CO0YI0 poJib B OOIIECTBEHHOM Pa3BUTHHU.

Pa3BHTHE BBIYUCIUTEIBHBIX U (OPMaJbHO-OMEPATUBHBIX aJIreOpandeckux yMEHUH J0 YpOBHA,
MO3BOJISIIOIIETO YBEPEHHO MCIIONIb30BaTh UX MPHU PEIICHUH 337a4 MaTEeMAaTHKU U CMEXKHBIX IIPEIMETOB
(puzuka, xuMHsS, OCHOBbI HMH(GOPMATUKM W BBIYUCIHMTENBHON TEXHHKH), YCBOCHHME ammapara
YpaBHEHHUI M HEPAaBEHCTB KaK OCHOBHOI'O CpE€ACTBa MAaTEMaTHYECKOTO0 MOJEIUPOBAHUS MPUKIIATHBIX
3aJla4y, OCYIIECTBJIICHHE (PYHKIIMOHAJIBLHOM MOJIrOTOBKM IIKOJBHUKOB. B Xozme wu3yueHus Kypca
oOyuJarolyecs: OBJaIeBaloT MpUEMaMU BBIYMCICHUN Ha KaJbKYJISATOpE.



MecTo npeamera B (heaepaabHOM 0a3MCHOM VUeOHOM IIJIAHE

CornacHo ¢enepanbHoMy 0Oa3ucHOMY y4eOHOMY IUIaHYy Jis 0Opa30BaTENIbHBIX YUPEKICHUN
Poccuiickoit ®@enepanuu Ha W3ydYeHHE MaTeMaTUKH Ha CTYNEHH OCHOBHOTO OOIero oOpa3oBaHUS
oTBoauTCs HE MeHee 850 4 u3 pacdera S 4 B HEAENMIO ¢ S5 110 9 kitacc.

Oo01eyyeOHbIe YMEHHS, HABBIKM M CIIOCOObI 1eSITeJIbHOCTH

B xone mpenogaBanusi MaTeMaTUKU B OCHOBHOM IIKOJIe, paboThl HaJl POPMUPOBAHHUEM y YUaIIUXCS
MIEPEYHNCIICHHBIX B MpOrpaMMe 3HaHWUW W yMEHHUH, cieayeT oOpamniaTh BHUMaHHE Ha TO, YTOOBI OHU
OBJIQJICBAIIM YMeHUAMU 0bujeyuebno2o xapakmepa, pa3sHOOOPa3HBIMU cnocobamu OesamelbHOCmU,
MpUOOpPETAIIU OTIBIT:

MJIAHUPOBAHUSA W OCYIIECTBIICHUSI aJTOPUTMUYECKOW MACSITEIHHOCTH, BBIMOJHEHUS 3aJaHHBIX H
KOHCTPYUPOBaHUSI HOBBIX aJITOPUTMOB;

pelieHus pa3HooOpa3HBIX KJIACCOB 3a/lad W3 Pas3lIMYHBIX pa3/esioB Kypca, B TOM 4YHCIE 3aad,
TPeOYIONINX MOUCKA TyTH U CIIOCOOOB PEIICHUS;

HCCIIEIOBATENBCKON ACSITEIHbHOCTH, PAa3BUTHSA HACH, MPOBEJACHUS HKCIEPUMEHTOB, O0O0OIIECHMS,
MOCTAaHOBKH ¥ (hOPMYJIHUPOBAHUS HOBBIX 337124,

SICHOTO, TOYHOTO, TPaMOTHOTO H3JIOKEHUS CBOMX MBICIIE B YCTHOM M NHCHbMEHHOW peuH,
WCIIOJIb30BAHUST PA3UYHBIX SI3BIKOB MAaTeMaTHKU (CJIOBECHOTO, CHMBOJHUYECKOT0, rpaduyuecKoro),
CBOOOJIHOTO TEepexoa ¢ OJHOTO A3bIKA HAa APYTOM I WILTIOCTPAIIMH, HHTEPIPETAllUU, apTyMEHTAIlUN
1 JI0OKa3aTelIbCTBA;

MPOBEJICHUSI JIOKA3aTEeJIbHBIX PACCYXKJICHMUM, apryMEHTallud, BBIIBIKCHHUS THUIOTE3 H HX
000CHOBaHUS;

MOUCKa, CHUCTEMaTHU3alliy, aHaiu3a U Kilaccupukanuu HWHPOPMAIMU, HCIOJb30BaHUS
Pa3HOO0Opa3HbIX WH(POPMAIIMOHHBIX HMCTOYHUKOB, BKIIIOYas Y4YEOHYI0 M CIPABOUYHYIO JHUTEPATypy,
COBpeMeHHbIe HH(OPMAIMOHHBIE TEXHOJIOTHH.

Pe3yabTaThbl 00yUeHUs

Pesynbratel 00ydeHus mpeacTaBiieHbl B TpeOOBaHUAX K YPOBHIO MOATOTOBKU U 3aJa0T CHCTEMY
WUTOTOBBIX PE3yJbTaTOB OOYyUYEHHMs, KOTOPHIX MOJDKHBI JOCTHTaTh BCE YYalluecs, OKaHYMBAIOIIWE
OCHOBHYIO IIKOJIy, W JOCTH)KCHHE KOTOPBIX SBISETCA OOS3aTEIbHBIM YCIOBHUEM IMOJOKUTEIbHOU
aTTeCTallud Y4Y€HHWKa 3a KypCc OCHOBHOM IWIKOJBL. ODTH TpeOOBaHUs CTPYKTYPHUPOBAHBI IO TpPEM
KOMITOHEHTaM: «3HATh/TIOHUMATh», «YMETb)», «HCIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMCHHUS B
MPAKTUYECKON MEeATeTbHOCTU W TIOBCEIHEBHOM >KM3HW». [IpM 3TOM mocieaHue aBa KOMIIOHEHTA
MIpEeACTaBICHBI OTJEIBHO MO KAXKJAOMY U3 Pa3/iesoB COACPKaHUS.

3. OCHOBHOE COAEPXAHUE INPOI'PAMMBbI

APUOMETUKA

Harypaabnble uncaa. [lecatuynas cucrema cuucienus. Pumckas Hymepanus. Apudpmeruyeckue
NENCTBUS HaJ HaTypaJbHBIMU yuciamMu. CTeneHb ¢ HaTypajJbHBIM ITOKa3aTeNIeM.

JenuMocTh HatypanbHbIX unceln. [IpusHaku genumoctu Ha 2, 3, 5, 9, 10. IIpoctsie u cocTaBHbIE
yncia. Pa3znoxkeHre HaTypajabHOTO YKCIIa Ha IPOCThIe MHOXKHUTENH. Hanboapimuit o0 JenuTeNb u
HauMeHblIee obIiee KpaTHoe. [lenenne ¢ 0CTaTKoM.

Jpoou. OObikHOBeHHAas 1poOb. OcHOBHOE cBOMCTBO Apodu. CpaBHeHHe Ipodeil. Apudmerrueckue
JecTBUS ¢ OOBIKHOBEHHBIMU Jpo0siMu. HaxoxkieHne 4acTu OT 1IeJI0T0 U 1I€JIOT0 MO €ro YacTH.

Hecsatuunas apoOb. CpaBHEHHUE NECATUYHBIX ApoOel. ApudMeTrnyeckrue NeUCTBUS C JeCITUUHBIMU
npobsimu. [lpeacraBieHue necaTHUHONU APOOH B BHUI€ OOBIKHOBEHHOU APOOM U OOBIKHOBEHHOU B BHJIE
NECATUYHOM.

PanuonanbHblie 4mca. llenple 4ncna: MONOXKUTENBHBIE, OTPULATEIBHBIE M HyJIb. Monayib
(abcomoTHast BenuumHa) urcia. CpaBHEHHE paIlMOHAIBHBIX YHCeN. ApuMeTHYecKue IEeUCTBUA C
panroHanbHbIMU YuciIaMu. CTENEeHb C LENbIM [T0KA3aTEIEM.

UucnoBble BBIPRXKEHUS, TMOPSAOK JEHCTBUM B HHUX, HCIOJb30BaHHE CKOOOK. 3aKOHBI
apumMeTHUeCcKUX ACHCTBUI: IepeMeCTUTEIbHBIN, COUeTaTENbHbBIN, paclipe1eTUTEeIbHbIN.

HeiictBuTeIbHBIe YHcaa. KBanpaTHblil KopeHb U3 uncia. Kopenb TpeTbeil crenenu. [lonamue o
kopue n-ii cmenenu u3 uucia'. HaxoxueHHe HPUOIMKEHHOTO 3HAYEHHS KOPHS C ITOMOIIBIO
KaJIbKYJISITOpa. 3aluch KOPHEH C MOMOIIBIO CTENEHU ¢ APOOHBIM MOKA3aTEIIEM.



[lonsatue 00 wppammoHanbHOM 4HcHe. UppayuonanvHocms yucia. JlecsITHUHBIC TPHOIKEHUS
WppaIOHAIBHBIX YHCE.

JlelicTBUTENbHBIE YWCIIa KaK OECKOHEUHBIC IecATHYHBIe apoOu. CpaBHEHHE NEHCTBUTEIBHBIX
qucel, apupmemuueckue Oeticmsausi Had HUMU.

Otansl pa3BUTHUS PEACTABICHUN O YHCIIE.

TexcToBble 3aga4un. PemeHre TeKCTOBBIX 3a/1a4 apUPMETHYECKUM CIIOCOOOM.

N3mepennsi, npudanKeHus, oeHKH. EMUHUIBI M3MepeHus UIHHBI, IUI0MaaM, o0bemMa, Macchl,
BPEMEHH, CKOpPOCTU. Pa3mepbl 0OBEKTOB OKpY)KAIOIMIETO Hac MUpa (OT 3JIEMEHTApHBIX YaCTHIl 0
BcenenHoit), AMUTENBHOCTD MPOIIECCOB B OKPYIKAIOIIEM HAC MHpE.

[IpencraBriieHue 3aBUCUIMOCTH MEXKIY BEIMYMHAMHA B BUE (POPMYIL.

[TponienTsl. HaxoxaeHne mporeHTa oT BETMYMWHBI, BETMYUHBI TI0 €€ MPOLICHTY.

OTHoIIeHHE, BBRIpaXCHHE OTHOIIEHHs B mpoueHTax. [Ipomoprus. [IponopimonansHas u 00paTHO
MPONOPIIMOHATBHAS 3aBHCUMOCTH.

Oxpyrnenune uncen. [Ipukuaka m omeHKa pe3yabTaTOB BBIYUCICHUI. BbineneHne MHOXHATETS —
CTETICHU JECATH B 3aIIUCH YHUCIIA.

1 o

KprI/IBOM B TCKCTEC BBIJACIICH marcpual, KOTOPbIN IO MJIC)KHUT HN3YUCHHUIO,
HO HE BKJIIOYACTCs B TpGGOBaHI/IH K YPOBHIO ITOATOTOBKHU BBIITYCKHUKOB.
AJIT'EBPA

Anre6Gpanueckue BblpaxeHHUs. BykBeHHbIe BbIpaxKeHHs (BbIpaK€HUsI C MepeMeHHbIMHU). YucioBoe
3HaueHue OYKBEHHOTO BbIpakeHUsA. JlomycTuMble 3Ha4YeHHs] MEPEMEHHBIX, BXOIALIIUX B
anredpanyeckue BolpaxkeHus. [logcTaHoBKa BbIpaKeHH BMECTO NEpeMEHHBIX. PaBeHCTBO OyKBEHHBIX
BbIpakeHUH. ToXkAeCTBO, JOKa3aTENbCTBO TOXKIECTB. [IpeoOpa3oBaHus BhIpaXKeHHI.

CBolicTBa CcTENEHe ¢ menbiM Moka3aresneM. MHorowieHbl. ClOKE€HUE, BBIUMTAHUE, YMHOKEHUE
MHOTO4JIeHOB. POpPMYJIbI COKpPAILIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI M KBaJapaT pPa3HOCTH, KO
cymmol u Ky6 pasnocmu. Gopmyiia pa3HOCTU KBAIPaTOB, opmynvl cCymMmbl KYOO8 U pazHocmu Ky0oa.
Pa3znoxxenne MHorousneHa Ha MHOUTeNnU. KBaapaTHbIl TpexwieH. Buidenenue nonnozo keaopama 6
keaopamuom mpexunene. Teopema Buera. PaznokeHuwe KBaapaTHOTO TpexwieHa Ha JIMHEHHBIC
MHOXUTEIN. MHOrOWIEHBI ¢ OTHOU NepeMeHHOl. CTeneHb MHOrouwieHa. Kopenp MHOrouseHa.

Anrebpanueckas apoos. Cokpaiienue npodeii. JlelicTBus ¢ anreOpandecKuMu ApoOsiMHu.

Pannonanbuble BbIpaxkeHUs M HMX MpeoOpasoBaHus. CBOHCTBa KBaJpaTHBIX KOpHEH U UX
MPUMEHEHHE B BBIUMCICHUSIX.

YpaBHEHMS M HEPAaBEHCTBA. YPaBHEHHE C OOHOM mnepeMmeHHol. KopeHb ypaBHeHus. JIuHeiHOe
ypaBHeHue. KBampaTHoe ypaBHeHHE, QopMysia KOPHEM KBaapaTHOro ypaBHeHus.' Pemienue
panuoHanbHbIX ypaBHeHUH. [IpuMmepsl perieHHs ypaBHEHHMM BBICHIMX CTEMEHEH; METOIbl 3aMEHBI
MIEPEMEHHOM, Pa3JI0KEHHSI HA MHOKUTEIH.

VYpaBHEHHE C JIBYMs NEPEMEHHBIMH; PEIICHUE YpaBHEHUsA C JBYyMs INepeMeHHbIMH. (Cucrema
yYpaBHEHHMI; pelieHue cucrteMbl. CHucrema ABYX JIMHEWHBIX YPAaBHEHUW C JABYMsSI IEPEMEHHBIMU;
pelIeHne MOACTAHOBKOW U alre0panyeckuM CIOKEHUEM. YpaBHEHHE C HECKOJIbKUMH IEPEMEHHBIMH.
[Ipumeps! perieHnst HENMMHENHBIX cucTeM. [IpuMeps! penieHns: ypaBHEHUH B LIEIIBIX YUCTIAX.

HepaBencTBo ¢ onHOoM nepemeHHOH. Pemienue HepaBeHcTBa. JIMHEHBIE HEPAaBEHCTBA C OJHOM
NepeMeHHON U uX cucteMbl. KBajnpaTHble HepaBeHCTBA. [lpumepsi peuienuss OpoOHO-TUHEUHbIX Hepa-
BEHCMS.

UucnoBble HEpaBEHCTBA M HUX CBOWCTBa. Jlokasamenbcmeo HUCTOBbIX U  aneedpaudeckux
HepaeeHcms.

[Tepexon oT cioBecHOW (HOPMYIMPOBKU COOTHOIICHUN MEXIy BEIMUYMHAMH K alreOpandecKoi.
Perienne TeKCTOBBIX 3a7a4 alreOpandeckuM CriocoooM.

YucnoBele  mocienoBatenbHocTu.  [loHsiTHe  mocnepoBatenbHOCTH.  Apudmernyeckas U
reoMerpuueckas mnporpeccuu. @Dopmyibl 0o0mero uieHa apupMEeTHYECKOM U TeoMEeTpUYecKOi
MIPOrpeccuid, CyMMbI IEPBBIX HECKOJIBKUX YICHOB apu(METUUECKON U T€OMETPUUECKON MPOTPECCHIA.
Cno>xHbIE TPOLIEHTHI.



Uucnossie (yskiuu. [lonstue Qynxknuu. O6nacts ompenenenus QyHkuuu. CrocoObl 3anaHus
¢bynkuuu. ['paduk ¢yHKuuu, Bo3pacTaHue U yObiBaHuWE (yHKUMM, HauOosblliee U HauMEHbIIee
3HayeHusl GYHKUUU, HYyIU QYHKUINN, TPOMEXKYTKH 3HAKOMOCTOSHCTBA. UTeHue rpaduKkoB pyHKIIHIA.

@DyHKIMH, ONMUCHIBAIOLIUE MPSIMYIO U 00paTHYI0 MPONOPLUHUOHAIBHYIO 3aBUCUMOCTH, UX TpaduKH.
Jluneitnas  ¢ysHkius, ee rpaduk, reoMeTpuuyeckuil cmbican  Koddduuuentos. ['mnepbona.
KBagpatuunast ¢ynkuus, ee rpaduk, napadona. KoopauHarel BepminHbl n1apadoiibl, 0OCb CUMMETPUHU.
Cmenennvie Qynkyuu ¢ HAmMypaioHblM noxkazamenem, ux cpaguxu. I'papuxu QyHKIUN: KOpEeHb
KBaJIpaTHBIA, KOpEHb KyOuueckui, Moayib. lcmonb3oBaHue rpapukoB (QYHKIUN ISl pelieHus
YPaBHEHUU U CUCTEM.

[Ipumepsl rpaduueckux 3aBUCUMOCTEH, OTpPaXAIOIIUX pealibHble [MpPOLECChl: KojebaHue,
NOKa3aTeJbHBIA POCT; YuUCI08ble PYHKYUU, ONUCHIEAIOWUE SIMU NPOYECCHI.

[NapannenbHblil nepeHoc TpaduKOB BI0Jb OCEH KOOPAUHAT U CUMMEMPUS OMHOCUMETILHO OCEll.

Koopaunarbl. M300pakeHne yucen TOYKaMH KOOPAWHATHOW NpsMol. ['eoMeTpuyeckuil cMbIC
Moaysst yucia. YuclioBble NMPOMEXYTKH: MHTEPBAJ, OTPE30K, Jyd. Dopmyra paccmosiHus Mencoy
MOUKAMU KOOPOUHAMHOU NPSMOLL.

JlekapTOBbl KOOPAMHATHI Ha IJIOCKOCTH; KOOpAMHATHI TOYkKH. KoopaumHaThl cepeaMHbl OTpe3Ka.
dopmysia pacCTOSIHUSI MEXAY JBYMs TOYKAMU IUIOCKOCTH. YpaBHEHHE MpPsIMOM, yriioBoil kord¢u-
LUEHT MpsIMOM, YCJIOBHE MNapauIeNbHOCTH NPSIMBIX. YpaBHEHHE OKPYXHOCTHU C IIEHTPOM B Hadaje
KOOPJAUHAT U 8 1t000U 3a0aHHOU MOoUKe.

I'pacdmueckas mHTEprpeTanusi ypaBHEHUN C ABYMsI MEPEMEHHBIMU U HMX CHCTEM, HEPABEHCTB C
IBYMsI IEPEMEHHBIMHU U UX CUCTEM.

QJIEMEHTbBI JIOI'MKH, KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU
BEPOSITHOCTEN

HokazatenbcTBo. OnpeneneHus, JoKa3aTelbCTBa, aKCHOMBI U TEOPEMBI; CIIENICTBUS. Heobxooumbie
u docmamounvle ycnosus. Kontprnpumep. JlokazaTtenabcTBO OT NpoTUBHOTO. [Ipsimas u oOpaTHas Teo-
PEMBL.

Ilonamue 06 axcuomamuke u AKCUOMAMUYECKOM HOCMPOEHuUu 2ceomempuu. llamwiti nocmynram
Esxnuoa u eco ucmopus.

MHoxkecTBa W KOMOMHATOPUKA. Muoowcecmeo. Onemenm MHOMICECm8d, NOOMHOICECHEO.
Obveounenue u nepecevenue MHodxcecms. uazpammol Jilnepa.

[Ipumeps! perieHUss KOMOMHATOPHBIX 3aja4: Iepedop BapHAHTOB, IPABUIIO YMHOXKEHUSI.

Craructuyeckue ganuble. [IpencraBnenue qaHHbIX B BUAE TaONuUll, quarpamm, rpadukos. CpenHue
pe3ynbTaToB u3MepeHuil. [loHsTre 0 CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BHIOOPKHU.

[TonsiTe M npuUMepsI CIyYailHBIX COOBITHUM.

BepositHocTe. YacToTra cOOBITHS, BEpPOATHOCTh. PaBHOBO3MOXHBIE COOBITHSI W TOJCYET UX
BeposiTHOCTU. [IpencTaBieHne o reoMeTpuueckoi BEpOSITHOCTH.

7 KUIIACC

COJEPXAHUE OBYUEHUA
1. BeipaskeHusi, To:KAeCTBa, ypaBHeHUd (24 1)

YucnoBele BbIpakeHHs C nepeMeHHbIMU. [Ipocrteiimme mnpeoOpa3oBaHusl BbIPAKEHUMH.
YpaBHeHHe, KOpeHb ypaBHEHUs. JIMHEHHOE ypaBHEHHUE C OJIHOM MEPEMEHHOW. PenieHne TEeKCTOBBIX
3a/1a4 METOJ0M COCTABJICHUS YPABHEHHUI.

OcHogenasa yenp -CUCTEMATU3UPOBATh U 000OIIUTH CBEACHUS O IPEOOPa30BAHUSIX alreOpandecKux
BBIPQ)KCHUI U PEIICHUN YPABHEHUI C OJTHOM NIEPEMEHHOM.

IlepBas Tema Kypca 7 Kilacca SIBISETCS CBSA3YIOLIIMM 3BEHOM MEXJYy KypCcOM MaTeMaTUKH 5—6
KJIACCOB M KypcoM aireOpsl. B Hell 3aKperuisitoTcsi BBIYUCTUTENbHbIE HABBIKH, CUCTEMAaTU3UPYIOTCS U
000011at0TCs CBEJIEHUS O MPeoOpa30BaHUAX BBIPAKEHUHN U pEIICHUH YpaBHEHUH.

HaxoxzaeHne 3HaueHUN YMCIOBBIX U OYKBEHHBIX BBIPAXKEHHH TAET BO3MOMXKHOCTb MOBTOPUTH C
oOydalolmuMucs TpaBWwiIa JCHCTBUH C  pAlMOHANBHBIMM  YUCIAMHU. YMEHHUS  BBINOJHATH
apudmeTrueckue IEHCTBUS C pPALMOHAIbHBIMU YHCIAMU SBJSIOTCS ONOPHBIMU JJIsi BCEro Kypca
anreOpel. CreyeT BbBISICHUTh, HACKOJIBKO TMPOYHO OBJAACIM HUMH YyyallMecs, U B Cilyyae
HEO0OXOJIMMOCTH OpTraHU30BaTh MOBTOPEHHUE C II€JIbIO JTMKBHUIALMHU BBISIBICHHBIX MP0o0enoB. Pa3BuTuio



HABBIKOB BBIYMCIICHUHN JOJKHO YAENATHCS CEphe3HOe BHUMAHUE M B JalbHEHIIEM MpU H3yYEHUU
IPYTUX TEM Kypca aiareopsl.

B cBsi3u ¢ paccmoTpeHueM BOIPOca O CPaBHEHUH 3HAYEHUMN BBIPAKCHUN PACIIUPSIOTCS CBEJICHUS O
HEpaBEHCTBAX: BBOAATCS 3HAKU >H <, JA€TCs MOHSATHE O TBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpenun npeoOpa3oBaHuil BhIpakeHU (HOpMaIbHO-ONIEPATUBHBIE YMEHUSI OCTAIOTCS Ha
TOM € YpOBHE, ydalluecs MOJAHMMAIOTCS Ha HOBYIO CTYNEHb B OBJaJ€HUU Teopueil. Boasarcs
MIOHSTHUSL «TOXKJIECTBEHHO PAaBHBIE BBIPAKECHUS», «TOXKAECTBO», «TOKIECTBEHHOE IMpeoOpa3zoBaHUE
BBIPAKEHUI», COJEpKaHUE KOTOPhIX OyJEeT MOCTOSHHO PACKPBIBATHCS M YIIIyOJIATHCS NMPU U3YyYEHUU
npeoOpa3oBaHUl  pa3iaMyYHbIX —anreOpanyeckux BolpakeHuil. IlomguepkuBaercs, YTO OCHOBY
TOXJIECTBEHHBIX MPEOOPa30BAHUN COCTABIISIOT CBOMCTBA ICUCTBUIN HAJ| YMCIIAMH.

YcunuBaercss pojap TEOPETHUYECKUX CBEICHUN IIPU PACCMOTpEeHMHM YypaBHeHMl. C wLeEnbro
o0ecre4eHnsI 0CO3HAHHOTO BOCHPUATHS OOYyHarOIIMMHUCS aJlTOPUTMOB pPEIICHUs] YpaBHEHUN BBOJUTCS
BCIIOMOTATEIbHOE MOHSATHE PABHOCUIBHOCTU YpaBHEHUH, (DOPMYIUPYIOTCA U Pa3bsICHAIOTCA Ha
KOHKpPETHBIX IpUMEpax CBOWCTBA PAaBHOCWIBHOCTU. JlaeTcs MOHSATHE JIMHEWHOTO YpaBHEHUS U
UCClIelyeTcsl BOIIPOC O uucie ero kopHed. B cucreme ympakHeHuil ocoboe BHUMAaHHE yAeseTcs
pPElICHUIO ypaBHEHUM BUJA ax=bopu pa3IuyHbIX 3HaueHUsX a u b. Ilpomomxkaercs pabora Mo
(dbopMUpoBaHUIO y OOYyYalOIIMXCS YMEHHUS HUCIOJb30BAaTh amnmapar ypaBHEHUW Kak CpPEICTBO IS
pEIICHUs TEKCTOBBIX 337a4. Y POBEHb CI0XKHOCTHU 3a/1a4 37I€Ch OCTAETCsl TAKUM ke, Kak B 6 Kiacce.

N3ydyenune TeMbl 3aBepliaeTcs O3HAKOMJICHHEM YYalllUXCS C MPOCTEUIIMMHU CTaTHCTHYECKUMHU
XapaKTepUCTUKAMU: CPEIHUM apu(PMETUYECKUM, MOJOM, MEIUaHOW, pa3MaxoM. Ydaluecs IOJKHbI
YMETh UCIOJIb30BATh 3TH XAPAKTEPUCTUKU JJIsl aHAIK3a PsJia JAHHBIX B HECIIOKHBIX CUTYaIUsX.

2. ®yukuuu (14 4)

OyHKIMA, 005acTh omnpeneiaeHus (QyHkuuu. Bpruuciaenwe 3HayeHUd QyHKuuM 1o (Gopmyie.
I'paduk Qpynkiuu. [Ipsmas nponopuoHaIbHOCTh U ee rpaduk. JInnelinas GyHkuus u e€ rpaduk.

OcHnoenasa yenb -03HAKOMUTH O0YyYaIOMIMXCS ¢ BaXXHEHIIMMH (DYyHKIIMOHATBHBIMUA MOHITHSIMHU U C
rpadukamMu NpsMoN IPOMOPLHUOHANTBHOCTU U JIMHEWHON (QyHKIIMU OOIIEero BUa.

JlanHasi TeMa SIBJISIETCSl HAYaJIbHBIM STallOM B CHCTEMAaTHYeCKOM (PYHKIIMOHAIbHOW MOJArOTOBKE
oOyuaromuxcsi. 3/1ecb BBOJAATCA TaKUE MOHATHS, Kak (QYHKIMS, apryMeHT, O0JIacTh OmIpeneieHUs
¢bynkuuu, rpaduk yHkuuu. OyHKIUS TPAKTYETCS KaK 3aBUCUMOCTb OJIHOM MEPEMEHHOHN OT ApYyToil.
VYuyamuecs Moiay4yaroT IepBOE MpelcTaBlIeHUE O crocobax 3aaaHud ¢QyHKIuU. B naHHOM Teme
HayMHaeTcs: paboTa no (GOpMUPOBAHUIO Yy OOyYarOMMXCSd YMEHUH HaXOOuTh Mo (opMylie 3HauYeHUe
(GYHKIMU TIO U3BECTHOMY 3HAYEHHUIO apryMEHTa, BBIOJIHATH TY K€ 3aJady Mo rpaduky U pemarb 1o
rpadguxky oOpartHyro 3agady. DyHKIMOHANbHBIE MOHATHUS MOJYYalOT CBOI KOHKPETH3ALUIO MpHU
M3YYEHUM JIMHEHMHOW (YHKIIMM W €€ YaCTHOTO BHJAAa — MPSAMOM MPONOPLHUOHAIBHOCTU. YMEHUs
CTPOUTH U YUTATh rpaduKu 3TUX GYHKIUN MIHUPOKO MCIOIB3YIOTCSA KaK B CAMOM Kypce ajireOphl, Tak U
B Kypcax TeoMeTpud M (U3MKH. Yyaliuecs JOJKHBI MOHUMAaTh, KaK BIUSET 3HAK KOA(p(ULIMEHTa Ha
pacrojyio’)keHne B KOOPAMHATHOM IUIOCKOCTU rpaduka (QyHKuMH y=KX, rae K=0, Kak 3aBUCHUT OT
3HaYeHUH K U b B3aMMHOE pacIoyioKeHne rpa@uKoB ABYX (GYHKUUN BUJIA y=KX+b.

®opmupoBaHue BceX (QPYHKIIMOHAJIbHBIX MOHATUNA M BBIPAOOTKAa COOTBETCTBYIOLIMX HABBIKOB, a
TaK)K€ H3y4YeHHE KOHKPETHBIX (YHKIUN COMPOBOXKIAIOTCA PACCMOTPEHHUEM MPUMEPOB pEabHbBIX
3aBUCUMOCTEH MEXJy BEJIMYMHAMH, YTO CIOCOOCTBYET YCWJICHHIO MPUKIATHOW HANpaBICHHOCTU
Kypca anreOphl.

3. CreneHb ¢ HATYPAJbLHBIM MOKa3aTteseM (15 4)

CTelleHb ¢ HATypalIbHBIM TOKa3aTeleM M ee cBoiicTBa. OpHowneH. MDYHKUHH y=X', y=X'H HX
rpaduxmu.

Ocnoenasa uenv -BbIpabOTaTh yYMEHHUE BBINOJHATH JEUCTBHSI HAJl CTENEHAMU C HATypalbHBIMU
MOKa3aTeIsIMU.

B nanHol TeMe naeTcst onpeneieHne CTENeHN ¢ HaTypajdbHbIM IoKa3aTeneM. B Kypce MareMaTuku
6 kjacca ydaliuecs yXe BCTpEYalluCh C IpUMepaMu BO3BEJCHHUS YHUCEN B CTENEHb. B CBs3M C
BBIUMCIIEHUEM 3HAYEHHWI CTENeHW B 7 Kiacce NaeTcsl NpeCTaBiIeHHE O HaXOXKICHUU 3HaYeHUM
CTENEHH C TIOMOIIbIO KalbKynaTopa, PaccmarpuBaioTcsi CBOWCTBA CTENEHHM C HaTypaJlbHBIM

n m+n, m ,_n m-n

nokasarejeM: Ha npumepe JokasaTenbcTBa cBoiicTs a” +a” = a" ', a" :a' =a ', rae m>n; (") =



a""; (ab)" = a"b"yuamuecs BIEpBBIE 3HAKOMATCA C JOKA3aTelbCTBAMHU, HPOBOAUMEIMU Ha
anrebpanyeckoM MmaTepuase. YKa3aHHbIE CBOMCTBA CTENEHH C HaTypajbHBIM IOKa3aTesleM HaxoJsT
MPUMEHEHHE NMPU YMHOXKEHUHU OJHOUYJICHOB M BO3BEACHHM OJHOWICHOB B cTeneHb. [Ipu HaxoxaeHUun
3HaYEHUN BBIPAXKEHUU COJEp)KalluX CTENEeHH, 0cCO00€ BHUMAaHUE CcleAyeT OOpaTUTh Ha MOPSAJIOK
JIEUCTBUN.

PaccMoTpenne GyHKIMH y=X’, Y=XMO3BOJSET MPOJOKATE PaboTy 10 (GOPMHPOBAHHMIO yMEHHiL
CTPOUTH U 4YUTaTh rpa@uku QyHkiuil. BaxkHo oOpatuth BHHMMaHHE 00yYaromIMXCs Ha OCOOEHHOCTH
rpaduka GYHKIMK y=X":rpauK HPOXOAUT dYepe3 HAYalo KOOPAMHAT, och Oy SBISETCS €ro OChIO
CUMMETPUH, FpaUK pACTIONOKEH B BEPXHEW MOTYIIIOCKOCTH.

YMeHune cTpouTh rpaduki GYHKIHMI y=X"¥ y=X HCIIONb3YeTCs T 03HAKOMIICHHS 00YYaIOMIHXCS C
rpaduyeckuM crocoOOM petieHus] ypaBHEHUH.

4. MHuorowiensl (20 4)

MuorouneHn. CrnokeHue, BhIUUTAaHUE U YMHOXXE€HHE MHOTOWIECHOB. Pa3io’keHne MHOrO4WIEHOB Ha
MHOXKUTEITH.

Ocnoeénaa wuenv -BbIpabOTaTh yMEHHE BBINOJHATH CJOKEHHE, BBIYMTAHHME, YMHOXKEHUE
MHOTOYJICHOB ¥ Pa3JI0)KE€HHE MHOTOWJIEHOB HA MHOKUTEIH.

Jlannass Tema wurpaeT (QyHIAMEHTANbHYIO poJib B (OPMUPOBAHUM YMEHHUS BBINOJIHSTH
TOXKJIECTBEHHbIE MpeoOpa3zoBaHus ainreOpanueckux BbIpaxkeHHil. Dopmupyemblie 31ech (opMaIbHO-
OTIepaTUBHbIE YMEHUS SIBIISIOTCS ONMOPHBIMM IMPU M3YyUYEHUU ACUCTBHUM C palliOHAIbHBIMU JPOOSIMHU,
KOPHSIMH, CTETICHSIMH C PAllMOHAJILHBIMH MOKa3aTeIMU.

N3ydenuie TeMbl HAUMHAETCS C BBEJACHUS MOHATUM MHOTOYJIEHA, CTAHIAPTHOIO BHUJIa MHOTOYJICHA,
CTerneHn MHoroujaeHa. (OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT QJITOPUTMBI JIEUCTBUUA C
MHOTOYJIEHAMU — CJIOKEHHE, BBIYMTAHUE U YMHOXKEHHE. Ydaliuecs JOJKHbl MOHUMATh, YTO CYMMY,
Pa3HOCTh, MPOU3BEJACHHE MHOTOWIEHOB BCErJla MOXHO IPEJICTAaBUTh B BUIE MHOrowieHa. JledcTBus
CIIO)KEHMSI, BBIYMTAHHUS M YMHOXKEHUS MHOTOWIEHOB BBICTYNAIOT KAaK COCTAaBHOM KOMIIOHEHT B
3aJ]aHUSX Ha IMpeoOpa3oBaHUs ULebIX BbipakeHud. [loaToMy HenenecooOpa3HO NEPEXOAUTHh K
KOMOMHHUPOBAHHBIM 3aJJaHUSIM TPEXKE, YEM YCBOCHBI OCHOBHBIE AJITOPUTMBI.

Ceppe3Hoe BHUMaHHE B 3TOH TeMe yJeNseTcs pas3lIoKeHHI0 MHOTOYJICHOB Ha MHOXKUTEIH C
MOMOIIBI0O BBIHECEHUS] 32 CKOOKM OOIIero MHOXHUTENS W C [OMOIIbI0 TPYNIHUPOBKH.
CooTBeTcTBYIOIIKME MPeoOpa30BaHus HAXOMAAT IIMPOKOE NMPUMEHEHUE KaK B Kypce 7 Kjacca, Tak U B
MOCJIEAYIOIIUX Kypcax, OCOOCHHO B JEHCTBUSAX C palliOHAIbHBIMU APOOSIMHU.

B naHHONl TeMme ywaimiuecs BCTPEYAlOTCA C NpPUMEpPaMHU HCIOJIb30BAaHHUS pPaccMaTpUBAEMBbIX
npeoOpa3oBaHUl P PElIEeHUH pa3HOOOpa3HbIX 3a7ay, B YACTHOCTU MPU pPEUICHUH YpaBHEHUH. DTO
MO3BOJISIET B XOJI€ M3YyYEHHUS TEMbI MPOJOJLKUTH paboTy 1o (OPMUPOBAHMIO YMEHHUS pellaTh
ypaBHEHMs, a TakXKe peniaTh 3aJayd METOJOM COCTaBJIEHHWSA ypaBHeHMH. B ducio ynpaxxneHuit
BKJIFOUAIOTCSI HECTIOKHBIE 3aJJaHUs Ha JI0Ka3aTelIbCTBO TOKIECTBA.

5.@opmyJibl COKPALIEHHOT 0 YMHOXKEeHUS (2 4)

®opmynbl (a-b)a+b)=a’-b>, (atb’=a’t2ab+b’ (ath)y =a’+3a’b+3ab’+b’, (ax
b)@®> ¥ ab + b)=a’ + b’. Ipumenenne GHopMyI COKPAIIEHHOTO YMHOXEHHS B IPEOOPa30OBaHMIX
BBIPAKCHUM.

Ocnoeénaa wuyenv -BbIPAOOTATH YMEHHUE MPUMEHATH (OPMYJbl COKPAIIEHHOTO YMHOXKEHHUS B
peoOpa30BaHMIX LEIbIX BRIPAKEHUI B MHOTOUJIEHBI U B Pa3JI0’KEHUU MHOTOUJICHOB HA MHOKUTEIH.

B nanHo#i TeMe npopomkaercs padora mo GOpMHUPOBAHUIO Y OO0YYAIOLIUXCSl YMEHHS BBITOJIHATD
TOXKJIECTBEHHbIE IpeoOpa3oBaHus UENbIX BblpakeHHH. OCHOBHOE BHHUMAaHHE B TeME YIeNseTcs
dbopmynam (a - b)(a + b) = a’ - b%, (a+ b)* = a’+ 2a b + b”. Vuamuecs: JOIKHBI 3HATh 3TU HOPMYIBI U
COOTBETCTBYIOUIUE CIIOBECHBIE (POPMYJIMPOBKU, YMETh NPUMEHSATh MX KaK «ClIeBa HANpaBO», TaK U
«crpaBa HaneBo». Hapsily ¢ yKa3aHHBIMH PacCMaTpHBAIOTCS Takke (GopMmyibl (a £ b)’ = a’ + 3a’b+
3ab” + b’, (a + b)(a® ¥ ab + b®)= a’ + b’. OgHAKO OHH HAXOMSIT MEHbIIEE NMPUMEHEHHE B KypCe,
MO3TOMY HE CJIEAyeT U3JHIIHE YBICKATHCS BBIIMOJHEHUEM YIIPAXKHEHUI Ha UX HCIOJIb30BaHUE.

B 3akitounTenbHONM 4acTU TEMbI pacCMaTpUBAETCsl IPUMEHEHHE PA3IMUHbIX PUEMOB Pa3I0KECHHUS
MHOTOYJIEHOB Ha MHOKUTEIH, a TaKKe MCIOJIb30BaHUE MPEOOpa3OBaHUM ILENbIX BBIPAXKECHUM IS
pElIeHHs] IUPOKOTo Kpyra 3a/a4.



6.CucremMbl JIHHeHHbIX YpaBHeHui (17 yacos)

Cucrema ypaBHeHul. PellieHne cucTeMBl IBYX JIMHEMHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU U €TI0
reOMETpUUYECKass MHTEpHperanus. PemieHue TEKCTOBBIX 3a7ad METOJOM COCTaBJICHUS CHUCTEM
YPaBHEHHUU.

OcHoenas yensb -03HAKOMUTH 00YUAIOLIUXCS CO CIIOCOOOM PEIICHHS] CUCTEM JTUHEHHBIX YPaBHEHUN
C JIByMsl TIEpEMEHHBIMH, BbIpaOOTaTh yMEHHE pelaTh CHUCTEMbl YPaBHEHUN M MPUMEHATh MX MpHU
pELIEHUN TEKCTOBBIX 3a/1a4.

N3yueHne cucteM ypaBHEHMH pacmpeieisieTcss MexIy Kypcamu 7 u 9 kmaccoB. B 7 kiacce
BBOJIUTCS TIOHSTHE CUCTEMBI U PACCMATPUBAIOTCSI CUCTEMBI JINHEMHBIX YPABHEHUN.

N3noxenne HauMHAETCsl C BBEICHUS NOHATHUS IMHEHHOE ypaBHEHUE C JBYMs IEpEMEHHBbIMU». B
CUCTEMY YIIPaKHEHUI BKIIFOUAOTCS HECJIOKHBIC 3aJJaHUsI HA PEUICHUE JINHEWUHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU B IIEJIBIX YHCIIAX.

dopmupyercss yMEHHE CTPOUTh Ipaduk ypaBHeHuUs ax + by=c, rae a#0 wim b#0, mpu pazaTu4HbIX
3HaueHusX a, b, c. BBenenuwe rpaduueckux o00pazoB AAET BO3MOKHOCTH HAIJISIIHO HCCIENOBATh
BOIIPOC O YMCJIE PEIICHUM CUCTEMBI JBYX JUHEHWHBIX YPAaBHEHUM C ABYMs NepeMeHHbIMH. OCHOBHOE
MECTO B JJAaHHOW TE€M€ 3aHMMAET U3yYECHHE aJITOPUTMOB PEIICHUS CUCTEM JABYX JIMHEHHBIX ypaBHEHUN
C ABYMsI IEPEMEHHBIMU CIIOCOOOM IMOJICTaHOBKH M CIIOCOOOM ClioKeHMsI. BBeneHne cucrteM mo3BoisieT
3HAYUTENBHO PACIIUPUTH KPYr TEKCTOBBIX 3a/lay, pellaeMblX C IOMOIIbIO ammapara aiareOphl.
[IpumeHenune cucteM ymOpoIllaeT Mpoliecc MepeBoAa NaHHBIX 3aJlayd C OOBIYHOTO SI3bIKA Ha SI3bIK
YPaBHEHHUM.

7. lloBTopenue (10 yacos)

8 KVIACC

COJEPXAHUE OBYUEHUA

1. Paunonaabnbie 1podou (23 u)

Pammonanbnas npo6s. OCHOBHOE CBOMCTBO ApOOH, COkpaiieHue apooeit. ToxaecTBEHHbBIS

TIpeo6pa3oBaHys PAHOHANBHBIX BRIpakeHNH. DyHKIMA y =— 1 eé rpaduk.
X

Ocnosnasa wuenv - BbHIPA0OTaTh yMEHHUE BBINOJHATH TOXKIECTBEHHBIE MPEOOpPa30OBAHMS
palMoOHaIbHBIX BRIPAXKEHUN.

Taxk kak HEUCTBUA C PAIMOHAIBHBIMU JAPOOSIMH CYIIECTBEHHBIM OOpa3oM OIUPAIOTCS Ha
JNEHUCTBHSI C MHOTOWIEHAaMH, TO B Hayaje TEeMbl HEOOXOAMMO TOBTOPUTH C OOYYaAIOIIMMUCS
npeoOpa3oBaHus 1ETbIX BRIPAKECHUH.

['maBHOE MecTO B JaHHOW TeMe 3aHUMAIOT AJNTOPUTMBI JACHCTBUM € ApoOsSMH. Yyariuecs
JOJDKHBI TIOHMMAaTh, YTO CYMMY, pa3HOCTh, NPOU3BEIECHHWE U 4YacTHOE JpoOel Bcerja MOKHO
npeAcTaBUTh B BHUAe ApoOu. IlpuoOpeTaeMble B JaHHOW TeM€ YMEHHUS BBINOJHSITH CJIOXKEHUE,
BBIYUTAHUE, YMHOXXEHUE W JCJICHHE IpoOed SBIAIOTCS OMOPHBIMH B MPEeoOpa3oBaHUSIX APOOHBIX
BeIpakeHUH. [loaToMy MM criemyeT yaenuth ocoboe BHMMaHHE. HerenecooOpa3HO MepexoauTh K
KOMOWHHUPOBAHHBIM 3aJIJaHUSM Ha BCE€ JEHUCTBHS C IPOOSMHU TIPEXke, YeM OyayT YCBOCHBI OCHOBHBIC
QITOPUTMBL. 3aJaHus Ha BCE ACHCTBUS C APOOSMU HE JOJKHBI OBITh HW3JUIIHE TPOMO3IKUMH U
TPYAOEMKHUMHU.

[Ipu HaxoxaeHuu 3HAYeHUW ApoOed JaroTcsl 3aJaHus Ha BBIYUCICHUS C TOMOIIBIO
KaJIbKyJIATOpa. B JaHHON Teme paclMpsioTcs CBEACHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX.
BBoautcs noHsATHE CpeaHEro TApMOHUYECKOTO PSAJA MOJI0KUTEIbLHBIX YUCET.

o K
N3yuenne TeMbl 3aBEpIIaeTCs PACCMOTPEHUEM CBOMCTB rpaduka GyHKIUA Y =—.
X

2.KBagpatnsbie kopuu (19 v)

[lonsitue 00 wuppanuoHanbHbIX uyHciax. OOmMe cBeAeHHS O JACHCTBUTENBHBIX YHUCIHAX.
KBagpaTtueiii kopeHb. IloHsATHE O HaxoOXXIAEHUM NPUOIMKEHHOTO 3HAYEHHS KBAJIPATHOI'O KOPHS.
CpoiicTBa KBaapaTHBIX KopHel. IIpeoOpa3zoBaHus BbIpaK€HUH, COAEpXKAIIUX KBaJIpAaTHbIE KOPHHU.
DyHKIMSA Y =+/x €€ CBOMCTBA U rpaduk.

Ocnoeénaa uenvb -CUCTEMATU3UPOBATh CBEIEHUSA O PANMOHAIBHBIX YUCIAX M J1aTh
npejacTaBiieHue 00 UppaloHaIbHBIX YHCIaX, PAacCIIUPUB TEM CAMbBIM IMOHSATHE O YHCIIE; BHIPAOOTaTh
YMEHHE BBIMOIHATH IPE0OpPa30BaHUS BBIPAXKECHUM, COAEPIKAILMX KBAIPATHBIE KOPHHU.



B nanHo# TeMe ydamiuecs mojy4aroT Ha4aJlbHOE MPEICTABICHUE O TIOHSATUHU JCHCTBUTEIHHOTO
yucna. C 370l 1enpio 000011al0TCs U3BECTHBIE O0YYaIOIIUMCS CBEJIEHUS O PAllMOHAIBHBIX YMCIaX.
JI71s1 BBeIEHUSI TIOHATHS UPPALMOHATBHOTO YUCIIA UCTIOIB3YETCS] HHTYUTHBHOE MPEJICTABICHUE O TOM,
YTO KaXJbId OTPE30K UMEET JUIMHY U MOTOMY KaXKIOW TOYKE KOOPJAMHATHOM MPSIMOM COOTBETCTBYET
HeKoTopoe uncio. [lokaspiBaeTcs, 4TO CyIMIECTBYIOT TOUKH, HE UMEIOIINE pallMOHATBHBIX a0CIHCC.

[Ipu BBeneHUM MOHATHS KOPHS IMOJE3HO O3HAKOMHUTH O0YUYaIOIINXCsI ¢ HAXOXKJICHUEM KOPHEH ¢
MTOMOIIBIO KAJIBKYJISITOPA.

OcCHOBHOE BHUMAaHHE yACIACTCS MOHATHIO apUPMETHUECKOT0 KBaJPATHOTO KOPHS M CBOMCTBaAM
apudMeTUIECKIX KBaJpaTHBIX KOpHEH. Jl0Ka3bIBalOTCSl TEOPEMBI O KOPHE M3 POU3BEICHUS U IpOOH,

a TaKkKe TOXKAECTBO +a’ =|a|, KOTOpBIE MOTy4YaroT NPUMEHEHUE B NPeoOPa3OBaHUAX BBIPAKECHUI,
colepxalmx KBaapaTHeie KopHU. CrHennajibHO€ BHUMAHUE YNENAETCS OCBOOOXKICHHUIO OT

a _a
CRRCEN
NpeoOpa3oBbIBATh BBIPAKEHHUS, COJIEp)KAIME KOPHH, YacTO MCIONb3YyeTCsl Kak B CaMOM Kypce
anreOpsbl, TaK U B Kypcax reOMEeTpUH, aJireOpbl U Hayall aHajIu3a.

[Ipomomkaercss paboTra MO pa3BUTHIO (YHKIIMOHAIBHBIX TPEACTABICHUN OO0YyUYarOIIMXCS.
PaccmatpuBaroTcss  (QyHKIMsS y=+x, €€ cBoiictBa u rpaduk. Ilpy wu3ydyeHWH (QYHKIUH
y=1/x ,lI0KA3IBACTCS €€ B3aUMOCBA3b ¢ (pyHKIMEH y = X, rie X >0.

3. KBaagpaTHblie ypaBHeHus (21 4)

KBanparnoe ypaBHenune. @opmyiia KOpHEW KBaJAPATHOTO ypaBHEHUA. PellleHne panuoHaIbHBIX
ypaBHEHHUI. Penienue 3a1a4, npuBOAAIINX K KBAIPATHBIM YPAaBHEHUSM U MPOCTEUIINM PallMOHAIbHBIM
YPaBHEHHUSIM.

Ocnoeénaa wuenv -BbIpabOTaThb yMEHHUS pellaThb KBaJpaTHbIE YpPAaBHEHHUS U MpocTeuiine
palMOHaIbHbIE YPABHEHUS U IPUMEHSTh UX K PELICHHUIO 3a/1a4.

B nauvame TeMbl NPUBOAATCSA NMPUMEPHl PEUICHUs HEMOJHBIX KBAJIPATHBIX YPABHEHHU. DTOT
Marepuaj CUCTEMaTHu3upyercs. PaccMaTpuBalOTCS aJIrOPUTMBI PEIICHUS HEMOJHBIX KBaJIpaTHBIX
YPaBHEHHI pa3IMYHOIO BUA.

OCHOBHOE BHUMAHHE CIIe/lyeT Y/eIHTh PELICHNIO YPaBHEHHIT Biaa ax” + bx + ¢ =0, rae a =0, ¢
ucrnoiyib3oBaHueM ¢GopMyIsbl KopHeil. B nanHoil Teme yuamuecs 3HakomsTcs ¢ dopmyinamu Buera,
BBIPAKAIOIIMMHU CBSA3b MEX]Y KOpPHSMHU KBaJpaTHOTO ypaBHEHUS M ero ko3ddunueHtramu. OHu
WCIIOJB3YIOTCS B JAJIBHEHMIIEM NPU JOKA3aTEIBCTBE TEOPEMBI O Pa3I0KEHUM KBAJPATHOIO TPEXUJICHA
Ha JIMHEWHBIE MHOXKHUTEIIHN.

VYyamuecs oBIaJeBalOT CIOCOOOM pelieHUs! APOOHBIX pPAaLMOHANBHBIX YpaBHEHHH, KOTOPBIHA
COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUN CBOAMTCS K PELICHUIO COOTBETCTBYIOIIMX IIEJIBIX
YPaBHEHHM C MOCIEAYIOIIUM UCKIIFOUEHHEM TIOCTOPOHHUX KOPHEM.

N3yueHne pmaHHOW TEMBI TO3BOJSET CYLIECTBEHHO pACIIMPUTh ammapaT ypaBHEHUH,
WCIIOJIb3YEMBIX JUUISl PEIICHUS TEKCTOBBIX 3a/1a4.

4. HepaBenctBa (20 yacoB)

UucnoBbsle HEpAaBEHCTBA M HX CBOWCTBA. llouneHHOE ClOKEHHE M YMHOMKEHHE YHCIOBBIX
HepaBeHCTB. [lorpenrHocTs U TOUHOCTh MPUOIKeHUs. JIMHelHbIe HepaBEHCTBA C OJIHOM epeMeHHOU
U UX CUCTEMBI.

Ocnoeénasa uenp -03HAKOMUTHb OOYYAIOLIUXCS C NPUMEHEHUEM HEpPaBEHCTB MJs OLEHKHU
3HaYeHUH BBIpAXKEHUH, BBIpaOOTAaTh YMEHUE PEIIaTh JUHEHHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOU U
UX CUCTEMBI.

CBolicTBa 4YMCIIOBBIX HEPABEHCTB COCTABISAIOT Ty 0a3y, Ha KOTOpPOHl OCHOBAHO peEUICHHE
JMHEWHBIX HEPAaBEHCTB C OJHOM INEpPEMEHHOH. TeopemMbl O MOYJIECHHOM CIIOKCHUM W YMHOXCHUU
HEPAaBEHCTB HAXOJAT IPUMEHEHUE NIPU BBINOJHEHWHW MPOCTEHIINX YIPAKHEHUNW Ha OLEHKY
BBIPAKEHUH 1O MeTony TIpaHull. BBonsarcs mnousatus aOconmtotHod [lorpemHoctd M TOYHOCTH
NpUOIMKEHUSI, OTHOCUTENbHOMN MOrPEIIHOCTH.

YMeHHUs IPOBOJUTH JI€TyKTUBHBIE PACCYKIACHUS MOTYYarOT Pa3BUTHE KaK MPU T0KA3aTEIbCTBAX
YKa3aHHBIX TEOPEM, TaK U IPH BBIOJTHEHUH YIPAKHEHHUI Ha 10KA3aTEIbCTBA HEPABEHCTB.

UppalMOHAIIBHOCTH B  3HAMEHaTele JApoOW B  BBIPAXKEHHUSIX BHUAA YMeHue



B cBs3u ¢ pelieHneM JTMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOMN JaeTcsl MOHATHE O YUCIOBBIX
MPOMEXKYTKaX, BBOJAATCS COOTBETCTBYIOUIME Ha3BaHWA M 0003HaueHHs. PaccMoTpeHHIo cucreM
HEpPaBEHCTB C OJHON NEpPEeMEHHOM MpeNUIECTBYeT O3HAKOMIIEHHE OOYYaroIMXCs C MOHSATUSAMU
nepeceyeHus: 1 00beAMHEHUS] MHOXKECTB.

[Ipn pemieHnr HEpaBEHCTB HCIOJB3YIOTCS CBOMCTBAa PAaBHOCUIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bACHAIOTCS Ha KOHKPETHBIX npumepax. Oco0oe BHUMaHUE CIENYeT YACIUTh OTpaOOTKE YMEHHUS
pemarh npocTeiIne HepaBeHCTBa BUAA ax >b, ax <b, 0CTaHOBUBUIMCH CIIELUATIBHO Ha clyyae, Korjaa
a<0.

B 370l TEME paccMaTpUBAETCs TAK)KE PELICHHE CUCTEM JIBYX JMHEHHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOMN, B YACTHOCTH TaKWX, KOTOPbIE 3alIMCaHbl B BUJE IBOMHBIX HEPABEHCTB.

5. CteneHb ¢ HeJbIM MOKa3aTesaeM. JjieMeHThI cTaTucTuku(11 u)

CrerneHb ¢ 1ebIM NTOKa3aTesaeM U ee cBoiicTBa. CtaHnapTHbIN BUJ uncia. HadanbHble cBeieHus
00 opraHu3aluyu CTaTUCTUUYECKUX UCCIIEIOBAaHUM.

Ocnoenasa yenw -BbIpabOTaTh YMEHUE MPUMEHATH CBOMCTBA CTEMEHU C LENbIM MOKa3aTeIeM B
BBIUMCIIEHUSAX U TpeoOpa3oBaHUAX, CPOPMUPOBATH HayallbHbIE TMPEACTABICHUS O cOope u
IPYNIUPOBKE CTATUCTUYECKUX JAHHBIX, UX HATJISIIHON MHTEpIIpEeTaIiH.

B osroit Teme (¢dopmynHpyloTCs CBOIMCTBAa CTeNeHM C LeiIbIM Ioka3zareneMm. Mertoa
JI0Ka3aTeNbCTBA 3TUX CBOMCTB IOKA3bIBAETCS HAa MPUMEPE YMHOXKEHUS CTENeHel ¢ OJMHAaKOBBIMU
OCHOBaHUAMHM. JlaeTcs MOHATHE O 3alKMCH Yucia B CTaHIApPTHOM Bujae. lIpuBOAsTCS mNpUMeEpbI
MCIIOJIb30BaHMS TaKOM 3anMCH B (U3HKE, TEXHUKE U APYTUX 00NACTIX 3HAHUM.

VYyamuecs moNy4aroT HavalbHble MPEJICTaBlIeHUS 00 OpraHu3aldd CTATUCTUYECKUX
uccienoBaHuid. OHU 3HAKOMSTCS C TOHATUAMM TEHEpPaJbHOM U BHIOOPOYHOW COBOKYIHOCTH.
[IpuBonaTcs mnpuUMeEpbl MNPEACTaBICHHUS CTAaTUCTUYECKUX JAHHBIX B BUAE TaONMI 4YacToT U
OTHOCUTENBHBIX YacToT. OOydaromuMcs MpeasiaraloTesl 3aJJaHusl Ha HaX0XJAeHHUEe Mo TabIule 4acToT
TaKMX CTaTUCTHUECKMX XapaKTEepUCTHK, Kak cpeaHee apudMeThyeckoe, Moja, pa3Mmax.
PaccmaTrpuBaeTcss Bompoc 0 HarjisiJHOW HMHTEpPHpETaluu cTaTucTudecko uHopmanuu. M3pectHble
oOydaromuMcsl CcrocoObl  HArJIAIHOTO MPEACTABIEHUS CTATUCTUYECKUX JAHHBIX C TOMOIIbIO
CTOJIOUATHIX M KPYTOBBIX JUArpaMM pacIIUpPSIIOTCS 3a CUET BBEIEHUS TaKUX MOHSATUMN, KaK MOJUTOH U
THCTOrpaMMa.

6.IloBTOpenue (8 4)

9 KJIACC
COJEPXAHUE OBYUEHUA
1. CroiictBa pynknuii. Kagparnunasa pynkuus (22 9)

Oyuknus. CpoiictBa ¢pynkuuid. KBagpatneiii TpexuneHn. PaznokeHue KBaJpaTHOrO TpexdseHa Ha
MHOXKHTeTH. DyHKIMAY = ax’ + bx + ¢, ee cBoiicTBa  rpaduk. CTeneHHas QyHKIHS.

OcHOBHas LETb — paCHIMPUTh CBEIEHUS O CBOMCTBaX (YHKIUH, O3HAKOMUTH y4YalUXCS CO
CBOICTBaMU U rpadMKOM KBaJpaTUUHON (QYHKIIUU.

B navane tembl cucteMaTu3upyroTcs cBeneHus o GyHKuusX. [IoBTOpsIOTCS OCHOBHBIE MOHSATHUS:
byHKIMA, apryMeHT, 00yiacTh ompenencHuss QpyHkiuu, rpaduk. J[aroTcs MOHATHS O BO3pacTaHUU U
yObIBaHUU (DYHKIIMH, MPOMEKYTKAX 3HAKOMOCTOSHCTBA. TeM caMbIM co3jaercs 0a3za JUisl YCBOEHHUS
CBOICTB KBaJpaTWUYHOM U CTENEHHOM (QYHKUMHA, a Takke M JajdbHEHIero yriayOiaeHus
(GyHKIMOHAIBHBIX MPEACTABICHUN MTPU U3yUEHUHU Kypca anreOpbl M Havall aHaJIM3a.

[loAroTOBUTENBHBIM IIATOM K H3YYEHHIO CBOWMCTB KBaJApPaTUYHOM (YHKIMH SBISETCA TaKxKe
paccMOTpeHHE BOIpOca O KBAaJpaTHOM TPEXUJIEHE M €ro KOpHSX, BBIIEICHUM KBajpaTa JABYydJeHa U3
KBa/IpaTHOTO TpeXuJieHa, pa3oKEHNUU KBaIpaTHOTO TPEeXyujeHa Ha MHOXKHUTEIIH.

M3ydenne KBaApaTHUIHOH (YHKIMHM HAYMHACTCS C PACCMOTPEHHS QYHKIHMH y = ax’, e CBOICTB M
ocobeHHOcTel rpaduka, a TakKe APYrMX YaCTHBIX BHJIOB KBaAPATUYHOW (PyHKUMH — (QYHKUUNA y =
ax’ + b,y =a (x - m)’. DTH CBEJICHNS UCTIOB3YIOTCS IPH N3YUCHUH CBOMCTB KBAAPATHIHON (DYHKIHH
obuero Buja. BaxkHo, uTOOBI yyalipecs MOHAIM, 4To Tpaduk (YHKUHH y = ax’+ bx + ¢ Moxer
OBITH TIOTydeH n3 TpaduKa (YHKIMH y = gx°C TOMOLIBIO JBYX MapalieibHBIX TepeHOCOB. IIpueMbl
nocTpoeHus rpaduka QYHKIMA y = ax’ + bx + ¢ oTpabaThIBAIOTCSA Ha KOHKPETHBIX HpUMepax. Llpu



3TOM 0co00O€ BHUMaHHUE CIEeAyeT YACIUTh (OPMHUPOBAHUIO Yy YYAIIMXCAd YMEHHS YKa3bIBaTh
KOOpJMHATHI BEPIIMHBI Tapa0oJIbl, €€ OCh CAMMETPUHU, HAIIpaBJICHHE BETBEH MapadoJIbl.

[Ipn u3yueHum H5TON TEeMbl JalibHEWIEEe pPAa3BUTHE IOJYyYaeT YMEHHME HAXOOuTh MO Trpaduky
MIPOMEXKYTKH BO3pAacTaHUs U yObIBaHHUA (PYHKIMHM, a TakXKe MNPOMEXYTKH, B KOTOPBIX (YHKIIUS
COXpaHsET 3HaK.

Vuaruecss 3HAKOMSATCSI CO CBOWCTBAMHU CTEMEHHOW (YHKIUM y = X'IIPU YETHOM W HEYETHOM
HaTypaJIbHOM ITOKa3aTene n. BBOAWTCS MOHATHE KOPHSA N-M CTENEHUW. Ydanuecs AODKHbI TOHUMAaTh
CMBICH 3anMceil Buma4/—27, 4/81. OHM MOIyYarOT MPEACTABICHUE O HAXOXKICHMH 3HAYEHUH KOPHS C
MOMOLIBIO KAJIbKYJISITOPa, IPUYEM BbIpaOOTKA COOTBETCTBYIOUINX YMEHUI He TpeOyeTcs.

2. YpaBHeHUS U HePaBeHCTBA C 0HOI nepeMeHHOo (14 1)

Lensie ypaBHeHus. JpoOHble panMoHaibHble ypaBHeHUs. HepaBeHCTBa BTOpO CTeNeHH C OJHOU
nepeMeHHor. MeTo1 HHTEpBAJIOB.

OcHOBHas IeNb — CUCTEMATU3UPOBATH M O0OOIIUTH CBEACHUS O PEIICHUH IEIBIX U IPOOHBIX
palMOHANIbHBIX YPAaBHEHUN C OJIHOM mepeMeHHOM, cpOopMUpPOBATh YMEHHUE pellaTh HEPAaBEHCTBA BHUJIA
ax?+bx+c>0 unu ax®+bx +e <0, rge a= 0.

B aToli TeMe 3aBepiiaeTcs M3y4eHUE pallMOHAIBHBIX YPAaBHEHUM C OJHOM NEpeMEHHOHN. B cBs3u ¢
TUM MPOBOJUTCS HEKOTOpoe 0000IIeHHe W YIriiyOjieHue cBeleHUid o0 ypaBHeHUsX. BBoasrtcs
MOHATHS LIEJIOTO PALMOHAIIBHOTO YPaBHEHMSI M €r0o CTEIECHM. Y4YalllMecsl 3HAKOMSTCS C PEIICHUEM
YpaBHEHHUI TpeThel CTENeHW W YETBEPTOW CTENEHU C TMOMOIIBI0 PA3JIOKEHHS HA MHOXKHUTEIU U
BBEJICHUS BCIOMOTaTelbHOM TNepeMeHHOH. Meron peuieHuss ypaBHEHHMH IyTeM BBEIEHUS
BCIIOMOTATENbHBIX IMEPEMEHHBIX OyAeT IIMPOKO HCIOJNb30BaThCA B JalbHEHIIeM NpU pElIeHUun
TPUTOHOMETPUYECKUX, JTOTaPUPMUUECKUX U JPYTHX BUJIOB YPABHEHUN.

PacuupsitoTcst cBeieHHs 0 pellleHrur APOOHBIX PAllMOHANbHBIX YpaBHEHHUH. Yyaliuecs 3HaKOMSTCS
C HEKOTOPBIMHU CIIEUATbHBIMU MTPUEMaMH PELICHUS TaKUX YpaBHEHUH.

dopMUpPOBAHUE YMEHHUI pelIaTh HEPABEHCTBA BUIA ax’ + bx ++ ¢ >0 wmm ax’ + bx + ¢ < 0, rtne a
# 0, ocymiecTBisieTcss C ONMOPOM Ha cBeleHUA O rpaduke KBaJpaTUUHOM (GyHKUMU (HAIpaBiieHHE
BETBE MapaboIibl, €€ pacroiokKeHHe OTHOCUTEIbHO ocu Ox).

VYyamuecss 3HaAKOMATCS C METOJOM HHTEPBAJIOB, C MOMOIIBIO KOTOPOrO PEHIAIOTCS HECIIOKHBIC
palOHaIbHbIE HEPABEHCTBA.

3. YpaBHeHHs U HEPABEHCTBA C ABYMH nepeMeHHbIMH (17 4)

VYpaBHeHHE C IByMs IlepeMEHHBIMU U ero rpaduk. CUcTeMbl ypaBHEHH BTOpoOi cTeneHu. Pemienue
3a/1a4 ¢ IOMOILBIO CUCTEM YPaBHEHHM

BTOpOH cTteneHu. HepaBeHcTBa ¢ ABYMsI EpEMEHHBIMU U UX CHCTEMBI.

OcHoBHas 1elb — BbIPAOOTaTh YMEHHME peliaTh NPOCTEHIINE CHCTEMbI, COJEpkKallue
YpaBHEHHE BTOPOU CTENEHU C BYMsI IIEPEMEHHBIMHU, U TEKCTOBBIE 3a/1a4d C MOMOIIBIO COCTABIICHHUS
Takux CUCTeM. B NaHHOW TeMe 3aBepIIaeTcs W3YyYEHHUE CHUCTEM YPAaBHEHUW C JBYMS NEPEMEHHBIMH.
OCHOBHOE BHUMaHHE YJIENSAETCA CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHUI NIEPBOM CTEIICHHU, a IPYroe
BTOpOH. M3BecTHBIN ydamuMmcs cnoco0 MOACTAHOBKM HAaxXOIUT 3AeCh JaibHeillllee MpUMEHEHHE U
IT03BOJISIET CBOJIUTH PEIICHNE TAKMX CHUCTEM K PEIICHUIO KBAPATHOIO YPABHEHUSI.

O3HaKOMJIEHHE y4YalllUXCsl C MPUMEPAMH CUCTEM YpaBHEHUH C JBYMs MEPEMEHHBIMHU, B KOTOPBIX
o0a ypaBHEHHUS BTOpPOM CTENEHHW, JOJKHO OCYIIECTBIATHCA C JOCTATOYHOM OCTOPOKHOCTBIO M
OTPaHUYMBATHCS MPOCTEUIIMMHU TPUMEPAMHU.

[IpuBnedeHrne HM3BECTHBIX yYallMMCsl T'padUKOB MO3BOJSET MPUBECTH IMPUMEPHI TpapUUecKoro
penieHus cucteM ypaBHeHUH. C MOMOIIBIO FpapUUecKUX MpeACTaBIeHUH MOKHO HAIJISIAHO MOKa3aTh
yYaluMcs, YTO CHCTEMbl JIBYX YpPaBHEHUN C JIByMs MEPEMEHHBIMH BTOPON CTENEHU MOTYT UMETh
OJIHO, JIBA, TPH, YETHIPE PELICHUS WU HE UMETh PELICHUH.

Pa3paboranHblii MaTreMaTW4yecKuMi ammapaT [O3BOJSIET CYHIECTBEHHO PpPAaCHIMPUTh  KJacc
COJZIEpKATENbHBIX TEKCTOBBIX 3a/1a4, PEIIAEMBIX C IOMOIIbIO CUCTEM YPAaBHEHUM.

N3ydyenune Tembl 3aBepuiaeTcsi BBEACHHEM IOHATHM HEPAaBEHCTBA C JABYMsI IMEPEMEHHBIMU U
CUCTEMbl HEpaBEHCTB C JAByMs IepeMeHHbIMU. CBeaeHuss o Trpadukax ypaBHEHHH C JByMs
MEPEMEHHBIMU HCTIONB3YIOTCS MPU HWUTIOCTPALIMM MHOMKECTB PELIEHUH HEKOTOPBIX MPOCTEHIINX
HEPABEHCTB C JIBYMs NIEPEMEHHBIMU U UX CHCTEM.



4. ApudpmeTuyeckasi U reomeTpudeckasi nporpeccuu (15 4)
Apudmerndeckas u reomerpudeckas nporpeccud. @opmysbl n-ro 4ieHa U CyMMBI EPBBIX NUJICHOB
nporpeccur. beckoHeyHo yObIBarolias reoMeTpudecKkasl Iporpeccus.

OcHOBHas 1elNb — JIaTh MOHATUA 00 apu(pMETUYECKON U TeOMETPUUYECKOM MPOrpeccusix Kak
YHCIIOBBIX MOCIIEOBATEILHOCTAX 0cO00T0 BUIA.

IIpy m3yueHnn Tembl BBOOUTCS MOHSATHE MOCIECI0BATEIBHOCTH, PA3bACHICTCS CMBICI TEPMHUHA
«n-# 4JIeH MOCJIeJ0BATEeIbHOCTHY, BBIPAOATHIBAETCS YMEHHUE UCIOJIb30BAaTh MHJIEKCHOE 0003HAYEHUE.
OTU CBeIEHUS HOCAT BCIIOMOTATEIbHBIN XapaKTep U UCHOJIb3YIOTCS JJI U3yueHus: apupMeTuyecKoil u
T€OMETPUYECKON MPOrPECCHIA.

PaGora ¢ hpopmynamu n-ro ujaeHa ¥ CyMMBbI IEPBBIX N YIEHOB MPOTPECCUI, TOMHUMO CBOETO OCHOBHOI'O
Ha3HA4YCHMs, MO3BOJISIET HEOJHOKPATHO BO3BPAIIATHCS K  BBIUHUCICHUAM, TOXIACCTBEHHBIM
peoOpa30BaHUsIM, PEUICHUIO YPAaBHEHU, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs  XapakTepUCTHUYECKHE CBOWCTBA apu(PMETHYecKOd U T'eOMETpPUYECKOM
MIPOTPECCUI, YTO MO3BOJISIET PACIIUPUTh KPYyT MPEUIaraeMbIxX 3a1a4.

5. DiieMeHTBI KOMOMHATOPUKH U TeopuH BeposTHocTel (13 1)
Komb6unaropHoe mnpaBuino ymHoxenus. [lepectaHoBku, pasmeieHusi, codetanus. OTHOCHTENbHas
94acTOTa U BEPOATHOCTH CIIy4allHOTO COOBITHSL.

OcHOBHAas LEIb — O3HAKOMUTHb OOYYAIOLIUXCS CHOHATHSIMH MEPECTaHOBKU, pa3MELICHMUS,
COUYETaHUS U COOTBETCTBYIOIIMMU (QopMyJaMd [UIsl TOJCYETa MX YHUCHA, BBECTU TIOHATHUA
OTHOCUTEJIbHON YaCTOThI U BEPOSITHOCTHU CIIYYaiHOTO COOBITHSL.

N3ydeHne TeMbl HAUMHAETCS C PEIIeHMs 33/1a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WM UHBIC
KOMOHMHAIIMK 3JEMEHTOB M. TMOJCUYUTATbUX uucio. Pa3bscHseTcss KOMOMHATOpPHOE MPAaBUIIO
YMHOKEHHUS, KOTOpPOE HCIIOJNHATCS B JalibHEWIIeM Npu BbBojAe GopMyn Juid MojAcyéTa uucia
MEPECTAHOBOK, pa3MelleHuil u couetanuil. [Ipu n3ydyennn naHHoro mMatepuana He0OX0AUMO 0OpaTUTh
BHUMAaHHE 00yYarouInuxcs Ha pa3Iudne MOHATUN «pa3MeIleHue» U «COYeTaHue», ChOpMUPOBATh Y HUX
YMEHHE OIpPEAEATh, O KAKOM BUJe KOMOWHALUN UIET pedb B 3ajaue.

B nanHOli Teme oOyuaromuecs 3HAKOMATCS C HayaJlbHBIMU CBEIACHHUSIMH M3 TEOPUU
BeposiTHOCTEH. BBOJATCS MOHATHUS «ClTydallHOE COOBITHE», «OTHOCUTENbHASL YacTOTa», «BEPOSITHOCTh
ClIydyalHOTO CcOOBITHS». PaccmaTpuBalOTCS CTaTUCTHYECKUM M KJIACCHYECKUW TOAXOABI K
OTIPEICTICHUIO BEPOATHOCTU CIYy4YalHOTO COOBITHSA. BakHO 0OpaTUTh BHUMaHUE OOyYarOIIUXCS Ha TO,
YTO KJIACCUYECKOE ONPEAEICHUE BEPOATHOCTH MOKHO IIPUMEHSTH TOJIBKO K TAKMM MOJENSIM PEabHBIX
COOBITHI, B KOTOPBIX BCE UCXO/IbI SIBJISIIOTCS PABHOBO3MOHBIMHU.

6. IloBTOopenne(21 4)
IF'EOMETPUSA

HayanbHble NOHATHA U TeOPEeMbI F€OMETPUH.

Bo3HuKHOBEHME TeOMETPUH U3 NPAKTUKU. [ eomeTpruueckue Gurypsl u Tena. PaBeHCTBO B reoMeTpHH.
Touka, npsimast u mockocTh. [loHATHE 0 reoMeTpuyeckoM mecte Touek. Paccrosuue. OTpe3ok, Jtyd.
Jlomanasa. VYron. Ilpsmoin yros. OcTpsle W Tynble yriabl. BepTUkanbHble M CMEXHBIE YTJIBIL.
buccekrpuca yria u ee cBoiicTBa.

[lapannenbHble M nepecekaroniyecs: mnpsMelie. [lepneHIuKyIsIpHOCTh NOpsAMbIX. Teopembl o0
NapajyIeIbHOCTH ¥ MEePHEeHIUKYISIPHOCTH NpsAMbIX. CBOWCTBO CEPEIUHHOrO MEpHEHANKYIsIpa K
oTpe3Ky. [lepneHaukymasp 1 HaKJIOHHAs K IPSIMOM.

MmuoroyronbHUKH. OKpYKHOCTb U KPYT.

Harnanuele npencrtaBieHuss O NPOCTPAHCTBEHHBIX Tellax: KyOe, Mapajuiefenunese, Mnpusme,
nupamue, mape, chepe, konyce, nununape. [lpumepsr ceuenuii. [lpumepsl pazBepTok.

Tpeyronbuuk. [IpsimoyrosbHbIE, OCTPOYTOJIbHBIE, u TYNOYTOJIbHbIE
TpeyrojibHUKH. BbicoTa, MenuaHa, OMCCeKTpHca, CpelHss JIMHUA TpeyroibHuka. PaBHoOeapeHHble u
PaBHOCTOPOHHHE TPEYTOJbHUKH; CBOMCTBA U MPU3HAKK PaBHOOEPEHHOTO TPEYTOJIbHUKA.

[Ipu3naku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyroiabHuka. CymMMa yIiioB TPEYroJIbHHKA.
Bueuinue yribl TpeyrojabHUKa. 3aBUCUMOCTh MEXKAY BETUYMHAMH CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema @aineca. [logoOue TpeyroapbHUKOB; KodpduuueHt noaodus. Ilpusnaku mnonodus
TPEYTOJbHUKOB.



Teopema Ilucdaropa. I[lpuzHaku paBeHCTBa MNPSMOYTOJBHBIX TPEYroibHUKOB. CHHYC, KOCHHYC,
TaHIE€HC, KOTAHI€HC OCTPOro YyIVIa NOPSIMOYTOJIBHOTO TpeyroibHuka U yraoB or 0° go 180°;
NPUBEICHHE K OCTpOMy yriay. PemeHue mHOpsAMOYTOJbHBIX  TPEyroidpHHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOpMyIbl, CBA3BIBAIOLIME CUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC
OJIHOTO M TOro k€ yria. TeopemMa KOCMHYCOB M Te€OpeMa CHUHYCOB; MPUMEPBHl UX NMPUMEHEHUS IS
BBIYMCIICHUS YJIEMEHTOB TPEYTOJIbHUKA.

3ameyaTeNnbHble TOYKH TPEYTOJbHUKA: TOYKH NEPECEUYECHUS CEPEAMHHBIX NEPIEHIUKYJISPOB,
6uccekTprc, Meauan. Okpyocrocms Jiiepa’.

YeroipexyronbHuk. llapamienorpamm, ero csoicrBa W INpu3Haku. [IpsMoyroinbHUK, KBaapar,
poMO, UX CBOWCTBA U MpHU3HAKU. Tpanenus, CpeHsst JUHUS Tpanelu; paBHOOeIpeHHAas! Tpareuus.

MHoroyroabHMKH. Brimykisle MHOroyroibHukH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
BnucanHble 1 onvicaHHbIE MHOTOYTOJIbHUKH. [[paBuiibHbIE MHOTOYTOJIBHUKH.

OxkpyxkHocTs U Kpyr. Llentp, paguyc, auamerp. yra, xopna. Cekrop, cerMeHT. LleHTpalibHbIN,
BIIMCAHHBIN yroj; BEJIMYMHA BIMCAHHOTO yIuia. B3amMHOE pacrosokeHue NMpsMONM M OKPY>KHOCTH,
08yx okpyxcnocmet. KacatenbHas U cekyliast K OKpyKHOCTH, paBEHCTBO KacaTelIbHBIX, TPOBEACHHBIX
U3 OJHOUN TOYKHU. Mempuueckue cOOmMHOWEHUS 8 OKPYICHOCMU: CEOUCMBA CEKYUWUX, KACAMENbHDIX,
xopo.

OKpy»XHOCTb, BIIMCAaHHAs B TPEYIOJbHHUK, W OKPYXXHOCTb, OIMCAHHAs OKOJIO TPEYTOJIbHUKA.
BrnucanHble 1 ONMCaHHBIE YETBHIPEXYTOJIBHUKU. Brucanuvle u onucaunvie OKpY*CHOCMU NPABUTLHO2O
MHO20Y20/1bHUKA.

HN3mepenue reoMerpu4yeckMx BeJu4uH. JlimHa otpeska. JiMHA JIOMaHOM, IIEPUMETP
MHOT'OYT'OJIbHHKA.

Paccrosgnue ot Toukm 10 npsaMoi. PaccrosHue Mexay mapajulelbHbIMM NOpsMbIMHU. JlinHA
OKPY’KHOCTH, YUCJO K, JJWHA Ayru. BemmuwHa yrma. I'pagycHas mepa yria, COOTBETCTBHE MEXIY
BEJINYMHOM yTJIa U JUIMHOW JTyTH OKPYXKHOCTH.

[TonsiTue o momaau miockux Guryp. PaBHococTaBiieHHbIE U paBHOBEIUKUE (DUTYPBIL.

[Tnomaap npsMoyronbHuka. [lnomanu napamienorpamma, TpeyroibHUKa U Tpareuun (OCHOBHBIE
dbopmyibl). DopMyIibl, BEIpaXKarolye MIOU[aAb TPEYTroJbHUKA: Yepe3 IBE CTOPOHBI U YTOJl MEXTY
HUMH, uepe3 nepumemp u paouyc 6NUCanHou oxpyicnocmu, popmyna I'epona. [lnowaow
Yemulpexy2oibHUKA.

[Tnomanpe kpyra u miomaas cekropa. CBs3b MEXIY TJIOMIAISIMHU MOJOOHBIX (QUTYD.

O6bem Tena. opmyiipl 00beMa MPSIMOYTOJIBHOTO Mapalijiesienuesa, Kyoa, mapa, HAIuHIpa U
KOHYCa.

BekTopsbl.

Bexkrop. JAnuna (Mmoayns) BekTopa. Koopaunatsl Bektopa. PaBeHcTBO BekTOpoB. Oniepariuu Haj
BEKTOPAMH: YMHOKEHHE HA YHUCIIO, CIIOKEHUE, Pa3l0JiceHue, CKAISIPHOE POU3BEACHUE. YTOI MEXIY
BEKTOPAMH.

I'eomeTpnyeckue npeodpa3oBaHusi.

Ipumepuwl, osudicenuii pueyp. Cummempus gueyp. Ocesas cummempus u napaniesbHblii NePeHoc.
Ilosopom u yenmpanvnas cummempus. Ilonamue o comomemuu. Ilooodue guzyp.

IHocTpoeHnusi ¢ MOMOLIBIO HUPKYJIA U JHHEHKH.

OcHnogHble 3a0auu Ha nocmpoeHue: 0eleHue Ompe3Ka NONOaAAM, NOCMPOEHUE MPEY2OTbHUKA NO
mpem CmopoHam, NOCmMpoeHue NePneHOUKYIAPA K NPSAMOU, NOCMpoeHue DUCCEKMPUCHL, OeleHUe Om-
pe3Ka Ha n paeHblX Yacmel.

IIpasunvhvie MHO20CPAHHUKU.

1 .
KypcuBoMm B TEKCTE BBIAEIEH MaTEPUal, KOTOPBIN IOUIEKUT U3yYEHUIO, HO HE BKJIFOYAETCS B
TpebGoBaHus K ypOBHIO MOATOTOBKHU BBIITYCKHUKOB.

7 kJjacc

COIEPKAHUE OBYYEHMUSI

1.HavaabHble reoMeTpuuYeckue cBeaeHus (7 4acos)

[IpocTteitmme reoMmerpuyeckne (QUTyphl: TpsiMas, TOYKa, OTPE30K, Jyd, yroia. [loHsTue paBeHCTBa
reomeTpuueckux ¢uryp. CpaBHEHHE OTpPE3KOB W YrioB. M3mepeHue OTPE3KOB, UIMHA OTpPE3Ka.



N3smepenne yrioB, rpamycHas Mepa yriaa. CMEXHBIE W BEpPTHUKaJIbHBIE YIJIbI, HX CBOMCTBA.
[lepnieHauKyIsIpHBIE NPSIMBIE.

OcHoBHasg 1elb — CHUCTEMaTU3UPOBATh 3HAHUS OOy4alOIIUXCS O MPOCTEUIINX
reOMeTpUUECKUX (PUrypax v UX CBOMCTBAX; BBECTH MOHATHE paBEHCTBA (UTYP.

B nmaHHON TeMme BBOJATCA OCHOBHBIE TI'€OMETPUUYECKHE IOHSATUS M CBOMCTBA MPOCTEHMIINX
T€OMETPUUECKUX (PUTYp Ha OCHOBE HATJSIHBIX MPEACTABICHUN OOydaromMXcs MyTeM O000O0IIeHUs
OYEBUJIHBIX WJIM U3BECTHBIX U3 Kypca mMaremaTuku |— 6 kiaccoB reomerpudeckux (axrto. [lonsarue
aKCHOMBI Ha HayaJIbHOM 3Tarie 00y4eHHs] HE BBOJIUTCS, U CAMU aKCHOMBI He (POPMYJIHUPYIOTCS B SIBHOM
Bujge. HeoOxomumble HCXOIHBIE TOJNOXKEHUS, HA OCHOBE KOTOpPBIX H3Yy4alOTCs CBOMCTBa
reoMeTpuuecKkux (uryp, NpuBoOAATCs B onucatelbHON Gopme. [IpuHIMNIUANBHBIM MOMEHTOM JIaHHOM
TEMBI SIBJISIETCS] BBEJICHUE TIOHATHS pAaBEHCTBA T€OMETPUUECKHUX (PUTYp HAa OCHOBE HATJISITHOTO MOHATHUS
HajnokeHus. OrnpeneneHHoe BHUMAHUE JIOJDKHO — YIEHATHCS  IPAKTUYECKUM  MPUIIOKECHUSAM
T€OMETPUYECKUX IMOHATHI.
2.Tpeyronbuuxku (14 yacos)

Tpeyronpuuk. Ilpu3Haku paBeHCTBa TpeyroiapHUKOB. llepnenaukynsap k mnpsmoil. Menuassl,
OMCCEKTPUCHI U BBICOTHI TpeyroiabHUKa. PaBHOOEPEHHBIN TPEYroJbHUK U €r0 CBOMCTBA. 3ajauyd Ha
IIOCTPOCHHE C MOMOUIBIO LIUPKYJIS U INHEUKHU.

OcHOBHas UEIb — BBECTH MOHATUE TEOPEMBI; BBIpAOOTAaTh YMEHHE JI0Ka3bIBaTh PABEHCTBO
TPEYTOJIBHUKOB C ITOMOIIBIO U3YUYEHHBIX NIPU3HAKOB; BBECTH HOBBIN KJIACC 3a7ja4 — Ha ITIOCTPOEHUE C
ITOMOIIBIO HUPKYJISA U JIUHEUKH.

[Ipu3Haku paBeHCTBa TPEYTOJbHUKOB SIBJISIOTCS OCHOBHBIM pabodMM amnmapaTroM BCETo Kypca
reoMeTpun. Jloka3aTenbCTBO OOJBIIEH 4YacTW TEOpeM Kypca M TaKKe pelleHWe MHOTMX 3ajad
MPOBOJUTCS MO CIEAYIOLIEH CXeMe: MOUCK PaBHBIX TPEYTOJIbHUKOB — OOOCHOBAaHUE UX PABEHCTBA C
ITOMOIIBIO0 KAKOTO-TO MPU3HAKA — CJIEICTBUS, BBITEKAOIIUE U3 PABEHCTBA TPEYTOJIbHUKOB.

[IpuMeHeHre NMpU3HAKOB PaBEHCTBA TPEYIOJbHMKOB IPU PELICHUH 33]1a4 J1a€T BO3MOKHOCTH
IIOCTENIEHHO HAaKaIUIMBaTh OMNBIT IPOBEACHUS JOKA3aTENbHBIX paccyxiacHuil. Ha HadanmpHOM sTame
M3Yy4YEeHMs] U TPUMEHEHUSI MPU3HAKOB PaBEHCTBA TPEYTOJbHUKOB 11€J1IeCO00pa3HO UCTIONb30BaTh 3a/1a4l
C TOTOBBIMU YEPTEXKAMM.
3.I1apaniesbHble NpsaAMbIe (9 4acoB)

[Ipu3Haky mapauieNTbHOCTH NPSAMBIX. AKCHOMA IapajuleNIbHBIX NpsMbIX. CBONCTBA MapajuiesIbHBIX
MIPSAMBIX.

OCcHOBHAas LEIb — BBECTH OJHO U3 BAKHEUIINX NOHATUN - IOHATHE MTapaJUICIbHBIX MPSIMBIX;
JaTh EPBOE MPEACTABICHUE 00 AKCMOMAX U aKCHOMAaTUYECKOM METO/IE B T€OMETPUH; BBECTH aKCUOMY
MapajuIeIbHBIX IPSIMBIX.

[Ipu3Haku M CBOMCTBA MapajuIeNbHBIX MPSAMBIX, CBA3aHHBIE C YIJIaMH, OOpa30BaHHBIMU IPHU
MIEPECEUEHUN JIBYX MPSIMBIX CEKyIIed (HaKpecT JiexallluMH, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH),
IIMPOKO  MCHOJB3YIOTCA B  JalbHEHWIIeM TMpH HM3YyYEHUH YETHIPEXYrOJIbHUKOB, IMOJOOHBIX
TPEYTOJIBHUKOB, IPU PELICHUH 3a/1a4, 4 TAKKE B KypCe CTEPEOMETPUH.

4. CoOTHOLIEHUS MEXK1Yy CTOPOHAMM H YIJIaMM TpeyroJbHuka (16 yacoB)

CymMma yrioB TpeyrojbHUKa.COOTHOIIEHUE MEXKIAY CTOPOHAMUHU YIJIAMH TPEYTrOJbHHKA.
HepasencTBo TpeyronpHuka. [IpsMoyronbHble TpEyroJbHHUKH, UX CBOMCTBA M IPU3HAKU PAaBEHCTBA.
Paccrosgnue or Toukum n0 mpsmoil. PaccrosHme mexny napaienbHbIMU OpsmbiMU. [loctpoenue
TPEYTOJIbHUKA 0 TPEM BJIEMEHTAM.

OcHOBHAas LEIb — PAacCMOTPETh HOBBIE MHTEPECHBIC U BAXKHBIE CBOWCTBA TPEYTOJIbHUKOB.

B nanHOl TeMe nOKa3bIBae€TCs OJHA U3 BAXHEUIINX TEOPEM I€OMETPUM — TEOPEMA O CyMME
yriaoB  TpeyroibHuka. OHa TO3BOJIIET JaTh KJIAacCU(UKAIMIO TPEYroJbHUKOB IO  YIJIaMm
(OCTpOYTONBbHBIN, TPSIMOYTOJIbHBINA, TYNOYTOJbHBIN), a TAaKK€ YCTAHOBUTH HEKOTOpPHIE CBOICTBa U
IIPU3HAKY PAaBEHCTBA MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

[lonsATHE paccTOAHMSA MEXIY NapaJUICIbHBIMU IPSMBIMU BBOAMTCS Ha OCHOBE JIOKa3aHHOU
MIPEABAPUTEIBLHO TEOPEMBI O TOM, YTO BCE TOYKM KAXIOM M3 JABYX NapAJIIEIBHBIX HPSIMBIX
PaBHOYAAQJIECHBI OT APYrod MPsMOM. DTO MOHATHE UTPAET BAXKHYIO POJIb, U YACTHOCTH HCIIOIb3YETCS B
3a/1a4ax Ha IOCTPOECHUE.



[Ipu pemennu 3a7a4 Ha NOCTPOECHHE B 7 KJIAcce CIEIYET OrPAaHUYUTHCS TOJIBKO BBITIOJHEHUEM U
OMMCAHUEM MOCTPOEHHUSI UCKOMON (pUryphl. B OTAeNbHBIX cayyasx MOXHO MPOBECTH YCTHO aHAJIU3 U
JI0Ka3aTeNbCTBO, a JJIEMEHTHI MCCIIEOBAaHUS JOJKHBI MPUCYTCTBOBATH JUIIb TOTAA, KOTAA 3TO
OTOBOPEHO YCJIOBHEM 3a/1a4Hu.

IHoBTOpenue. Pemenne 3agav. (4 4)

8 kaace

COJEP)XAHUE OBYYEHUA

1.Yerbipexyroabuuku (14 yacoB)

MHOroyrojibHUK, BBITYKJIbIi MHOTOYTOJIBHUK, YeThbIpexyrojibHUK. [lapannenorpamm, ero cBoictsa u
npusHaku. Tpamneuusa. IlpsmoyroiabHuk, pom0, KBaapaT, ux cBoiicTBa. OceBas M UEHTpajbHas
CUMMETPHH.

OcHOBHas LeNb — U3Yy4YUTh Hanbosiee BaXKHBIE BHUJIBI YETHIPEXYTOJbHUKOB — Mapajuiesiorpamwm,
NpsIMOYTOJIbHUK, pOMO, KBaJpaT, Tpameluio; JaTh MpeAcTaBleHne 0 QUrypax, o0iagaronmx oceBou
WJIY HEHTPAIbHON CUMMETPHUEH.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JAaHHOW TEMbl M PEIICHHs MHOTUX 3a7ad IMPOBOIATCA C
MOMOIIBI0 TMPU3HAKOB PABEHCTBA TPEYrOJbHUKOB, MO3TOMY IIOJIE3HO HX TMOBTOPUTh, B Hayale
U3YYECHUSI TEMBI.

OceBas U LeHTpajdbHasi CUMMETPHUH BBOJSTCS HE KaK IMpeoOpa3oBaHUE IJIOCKOCTH, a KaK CBOMCTBA
reOMEeTPUYECKUX (UTYp, B YaCTHOCTH YETHIPEXYTrOJIbHUKOB. PaccMoTpeHue 3THX MOHATHM Kak JIBH-
KEHHH MIIOCKOCTH COCTOUTCS B 9 Kiacce.

2.011nomanb (14 yacoB)

[lonsiTue  miomaau  MHOroyrojpHuka.  [lmomagm  mpsiMOyrojbHUKA, — Mapajiesorpamma,

TpeyrojibHUKa, Tpanenuu. Teopema [ludaropa.
OcHoBHasg Uelb — pacUIMPUTh W YIJIYOUTh MOJy4YeHHble B 5—6 Kjaccax NpencTaBlICHUs
oOydaromuxcsi 00 U3MEPEeHUU U BBIUMCICHUM IUIOUIAJCH; BbIBECTH (OpMyJBl  IUIOIIAAEH
MpsIMOYTOJIbHUKA, MapajuiesiorpaMma, TPeyrojJbHUKA, Tpaleluuu; 10Ka3aTh OJHY U3 TJIABHBIX TEOPEM
reomeTpun — Teopemy [ludaropa.

BoiBoa (opmyn nns BeUMCIEHHS MUIOIMIAJEH NPsIMOYTOJbHHUKA, MapajuiesiorpaMma, TPeyrojibHUKa,
Tpanely OCHOBBIBAETCS Ha IByX OCHOBHBIX CBOMCTBAXx IJIOIIAJIeH, KOTOPbIE IPUHUMAIOTCS UCXO U3
HarJIAIHBIX MPEICTaBICHUM, a Takke Ha ¢Gopmyie IUIOWAAN KBajpara, 0OOCHOBaHHE KOTOpPOMl He
ABJISIETCS 00513aTENbHBIM IS 00YYarOIINXCA.

HerpanuuumoHHOW [UIsi IIKOJBHOTO Kypca sIBIsieTCss TeopemMa o0 OTHOILIEHUHW IUIouaaen
TPEYroJbHUKOB, HMMEIOIIUX MO paBHOMY yriy. OHa MO3BOJISET B JAalbHEHIIEM JaTh IPOCTOE
JI0Ka3aTeNbCTBO TMPU3HAKOB MOJA00US TPEYTrOJbHUKOB. B 3TOM COCTOUT OAHO W3 MPEUMYIIECTB,
0oOyCIIOBJICHHBIX pPAHHUM BBEJIEHUEM TMOHATUA Iomanu. Jloka3zatenbcTBO TeopeMmbl Iludaropa
OCHOBBIBAETCSl Ha CBOWMCTBaX IUIOMIaed M GopMmyiax Uil IJIOIMIaAel KBaapaTta W NpsIMOYTOJIbHHKA.
JlokaspIBaeTCsl Takke Teopema, oOpaTHas Teopeme [ludaropa.

3. Ilono0HbIe TpeyrojabHuku (19 yacos)

[lonobubie TpeyroiabHuku. IlpusHaku mnomoOusi TpeyroinbHUKOB. Ilpumenenune mnoaodus K
JI0Ka3aTeNbCTBY TEOpeM U pemeHuto 3aaad. CuHyCc, KOCMHYC M TaHI€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHOBHas 1elb — BBECTH MOHATHE MOAOOHBIX TPEYTOJIbHUKOB; PACCMOTPETh MPU3HAKH MOA00US
TPEYTOJbHUKOB M UX MPUMEHEHUs; clieiaTh NepBbId HIar B OCBOCHUU YyYalllUMUCS TPUTOHOMETpUYE-
CKOTO anmnapara reoOMeTpHH.

Onpenenenrie MOAOOHBIX TPEYrOJbHUKOB JAETCS HE HAa OCHOBE MpeoOpa3oBaHUs MOI00Us, a uepe3
PaBEHCTBO YIJIOB U MPOMOPLHOHATBHOCTD CXOJCTBEHHBIX CTOPOH.

[Ipu3Haku mogo0usi TPEYTroJbHUKOB JOKA3BIBAIOTCS € MMOMOIBIO TEOPEMBI 00 OTHOIICHHUH IIOIIaIeH
TPEYroJbHUKOB, UMEIOIIUX IO PAaBHOMY YTIIy.

Ha ocHoBe mnpu3zHakoB MoAoOHs JOKa3bIBaeTCsl TeopemMa O CpelHed JHHUHM TPEeYyrojibHUKa,
YTBEpXKJIEHUE O TOYKE IIEpeceyeHusi MeIuaH TPEYrojibHUKa, a TakKe [Ba YTBEPXKIEHHUS O
MPOMOPLIMOHANBHBIX OTPE3KaX B MPSIMOYTOJbHOM TpeyroibHUKe. JlaeTcs mpeicTaBieHHE O METOIE
noso0us B 3a7jauax Ha MOCTPOEHUE.



B 3axiroueHue Tembl BBOIATCS AJIEMEHTHI TPUTOHOMETPUU — CHHYC, KOCUHYC U TaHI'€HC OCTPOro
yIJIa NPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
4. Oxpy:xHocthb (17 yacoB)
B3anmHoe pacnonoxkeHue npsMol U OKpYKHOCTH. KacartenbHass K OKPYKHOCTH, €€ CBOWCTBO M
npu3Hak. lLleHTpanbHble M BHHCaHHblE Yribl. YeTblpe 3aMedaTesibHble TOYKH TpPEYroJibHUKA.
BnucanHas u onncanHas OKpYKHOCTH.
OcHOBHas 1elb — PaclIUPUTh CBEJIEHUS 00 OKPY>KHOCTH, MOJYyUYEHHbIE y4YallUMHCS B 7 KJacce;
U3YYHUTh HOBbIE (DAKThI, CBSI3aHHBIE C OKPY>KHOCTBIO; MO3HAKOMUTH OOYYAIOIIMXCS C YETHIPbMS 3aMe-
YyaTelbHbBIMU TOYKaMU TPEYTOJbHUKA.

B nanHOI Teme BBOAMTCS MHOTIO HOBBIX HMOHSTHM M paccMaTPHUBAECTCSI MHOTO YTBEP)KICHUH,
CBSI3aHHBIX C OKPYKHOCTBIO. JIJI1 UX YCBOEHUS ClEelyeT YAeIUTh 0OJbII0€ BHUMAHHUE PEIICHUIO 3a/1a4.
VYTBepKIleHUsI O TOYKE IMepeceueHus: OMCCEKTPUC TPEYroJbHUKA U TOYKE MEepecedeHus] cepeIuHHBIX
MEPIEHIUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJATCS KaK CIEJICTBHUS U3 TEOPEM O CBOMCTBAaX
OMCCEKTPUCHI yTila U CEpeIUHHOTO NEPIEHIUKYIspa K 0Tpe3Ky. Teopema o TOUKe mepecevyeHus BHICOT
TpEYTroJibHUKA (WU X MPOJIOJIKEHUN) JOKA3bIBAETCS C TOMOUIBIO YTBEPKICHUS O TOUKE MepeCceUeHHUsI
CEpEeIMHHBIX NEPIICHIUKYISPOB.

Hapsiny ¢ Teopemamu 06 OKpY>KHOCTSIX, BHMCAHHOW B TPEYrOJbHUK U OMMCAHHOM OKOJIO HETO,
paccMaTpUBarOTCA CBOMCTBO CTOPOH ONHMCAHHOIO YETHIPEXYTOJBHUKA U CBOMCTBO YIVIOB BIIMCAHHOI'O
YeThIPEXyTOJIbHUKA.

5. IloBTopenue. Pemenne 3axay. (4 yaca)

9 kaace

COJEP)KXAHUE OBYYEHUA

1.BexkTopsnl. MeToa koopaunar. (18 yacon)

[TonssTne BexTopa. PaBeHCTBO BEKTOpPOB. CI10KEHNE U BBIUYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha
yucio. Pa3noxenne BeKkTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaM. Koopaunatel Bexktopa. IIpocreii-
1IME 33/1a4¥ B KOOPJAMHATAX. Y PaBHEHUsI OKPYKHOCTHU U NpsIMON. [IpuMeHeHne BEKTOpOB U KOOPAUHAT
IIPU PELICHUH 3a]1a4.

OcHoBHasg Uedb —  HAayuyuTh OOYyYalOUIUMXCS BBIMOJHATh JCHCTBUS HaJ BEKTOpAMU Kak
HaIlpaBJICHHBIMU OTPE3KaMM, YTO BAXXHO JJISi NMPUMEHEHHUS BEKTOPOB B (hU3HKE; TMO3HAKOMHUTH C
HCIIOJIb30BAHUEM BEKTOPOB M METOJIa KOOPJANHAT IPU PEUICHUN T€OMETPUUYECKUX 3a4a4.

Bekrop onpenensercs: Kak HallpaBJICHHBINA OTPE30K U ACUCTBUS HAJl BEKTOPAMU BBOJATCS TaK, Kak
3TO IMPUHSTO B (PU3UKE, T. €. KaK JCHCTBUS C HANpaBIECHHBIMU OoTpe3kaMu. OCHOBHOE BHUMAHUE JI0JI-
HO OBITH yJIeJI€HO BBHIPAOOTKE YMEHMI BBIOJHATH ONEPAMK HaJl BEKTOpaMHU (CKJIaAbIBaTh BEKTOPHI
10 MPaBWJIAM TPEYTOJIbHUKA U MApaJUIeIOrpaMma, CTPOUTh BEKTOP, PaBHBIM Pa3sHOCTH ABYX JaHHBIX
BEKTOPOB, a TAK)KE BEKTOP, paBHbBIN MPOU3BEICHUIO JAHHOTO BEKTOPA HA JAHHOE YHCIIO):

Ha npumepax mokaspiBaeTcsi, Kak BEKTOPbl MOTYT HPUMEHSATHCS K PELIEHUI0 T€OMETPUYECKUX
3agad. JlemoHcTpupyercs 3¢(HeKTUBHOCTh MPUMEHEHUs (HOPMYIT JJisi KOOPAWHAT CepeANHBl OTpe3Ka,
paccTOSHMUST MEXAY JBYMS TOYKaMH, YpPAaBHEHMH OKPYKHOCTM U MpsIMOM B KOHKPETHBIX
reOMETPUYECKHX 3a7auax, TEM CaMbIM JAeTCs MPEACTABICHUE 06 N3YYEHUH F€OMETPUUECKUX Uryp c
MTOMOUIBI0 METO/I0B aIreOphl.

2. CooTHomeHHs MeXAy CTOPOHAMHM M YIJIaMHM TpeyrojibHuka. CkajspHoe Npou3BeldeHHE
BeKTOpPOB. (11 yacos)

CuHyc, KOCMHYC W TaHI'€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PelieHHne TpeyrojbHHKOB.
CkanspHO€ NPOU3BEACHUE BEKTOPOB U €0 NPUMEHEHUE B TEOMETPUUECKUX 3aa4ax.

OcHOBHad UeIb — Pa3BUTh YMEHUE 00yYaIOIIUXCS TPUMEHSITh TPUTOHOMETPUUYECKUN armnapar npu
pPELIEHUN TEOMETPUYECKUX 3a]au.

Cunyc u xocuHyc mroboro yrma ot 0° go 180° BBOmATCS € TMOMOIIBIO EAMHUYHOU
MOJIyOKPYKHOCTH, JOKa3bIBAIOTCA TEOPEMbl CUHYCOB M KOCHHYCOB M BBIBOJUTCA €lle oJHa (popmyna
IUIOLIAAN TPEYTOJIbHUKH (TIOJOBHHA MPOU3BEACHUS JBYX CTOPOH HA CHHYC YIJIa MEXIY HUMH). DTOT
anmapaT IPUMEHSETCS K PEIICHUIO TPEYTOJIbHUKOB.



CkanipHOE TPOU3BE/IEHHE BEKTOPOB BBOJAUTCA Kak B (u3uKe (IPOM3BEACHHE ISl BEKTOPOB Ha
KOCHHYC YIJIa MEeX]ly HUMH). PaccMaTpHuBaloTCs CBOMCTBA CKAISIPHOTO MPOU3BEIACHUS U €ro MpUMEHe-
HUE NIPU pElIeHUH FeOMETPUUECKUX 3a/1ay.

OcHOBHOE BHHMaHUE CJeAyeT VyACIUTh BBIPAaOOTKE TMPOYHBIX HABBIKOB B NPUMEHEHUU
TPUTOHOMETPUYECKOTO annapaTta Ipyu pelieHu reOMETPUYECKUX 3a/1a4.

3. liuHa OKPYKHOCTH M ILUIOMAAb Kpyra. (12 yacos)

[IpaBunbHBIE MHOTOYTOJBHUKHA. OKpPYKHOCTH, ONUCAaHHAs OKOJO MPAaBWJIBHOIO MHOTOYT'OJIbHUKA U
BIMCaHHasg B Hero. I[locTpoeHune NpaBWIBHBIX MHOTOYTOJbHUKOB. JlnuHa okpyskHocTH. [lnomanp
KpyTa.

OcHOBHasd IeJIb — PacCUIMPUTh 3HAHUE O0YYAIOUIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSATHUS
JUTMHBI OKPY>KHOCTH | TUIOIIAN KpyTa U (POpMYJIbI JJISI KX BBIYUCIICHUS.

B nHauvane Tembl naercs omnpenereHHe MPABWIBHOIO MHOTOYTOJIbHUKA M pPacCMaTpHUBAIOTCA
TEOpEeMbI 00 OKPYKHOCTSX, OIMCAHHON OKOJIO MPAaBUJIBHOIO MHOTOYTOJIbHUKA U BIIUCAaHHOH B Hero. C
MOMOIIBI0 OMMCAHHON OKPYKHOCTH PEIIaloTCs 3aJaud O MOCTPOECHUU MPAaBUIHHOIO HIECTHYTOJIbHUKA
Y TIPABUJIBHOTO 2JI-yTOJIbHUKA, €CIIU JaH MPAaBUIIbHBIA JI-yTOJbHUK.

®opMmyJibl, BbIpaKaOLIUE CTOPOHY NMPABWIBHOIO MHOTOYIOJbHUKA W PaguyC BIMCAHHOW B HETO
OKPY’KHOCTH 4Yepe3 PaJuyC OMUCAHHOM OKPY>KHOCTH, HCIOJIb3YIOTCSI NMPHU BBIBOJE (POPMYIN UIUHBI
OKpPY’KHOCTH U IJIOIIAAM Kpyra. BeIBoJ onmMpaercs Ha MHTYUTHBHOE NMPEACTABICHUE O MpEee: Mpu
HEOTPaHMYEHHOM YBEJIMYEHUH 4YHUCJIA CTOPOH TPAaBUJIBHOIO MHOTOYIOJbHUKA, BIIMCAHHOTO B
OKpPYKHOCTb, €r0 MEPUMETP CTPEMUTCS K JUIMHE ATOW OKPYKHOCTH, a IUIOL[aJAb — K IUIOUIaJAN KpyTa,
OTPaHUYEHHOT0 OKPY>KHOCTBIO.

4. JIBu:xeHud. (8 4acon)

OtoOpakenue mockoct Ha cebOs. Ilonsarue nBuxkeHus. OceBas W UEHTpalbHAs CUMMETPHUHU.
[Tapamnensusiii nepenoc. 1loBopot. Hanoxxenus u aABUKEHUS.

OcHOBHas LENb — MO3HAKOMHUTH YYaIIMXCA C MOHATHEM JIBUKEHUS U €T0 CBOMCTBAMH, C OCH.
BHJIaMH JIBMKCHUH, CO B3aMMOOTHOIICHUSIMUA HAJIO)KCHUH U JBUKEHUH.

JIBUKEeHHNE MIIOCKOCTH BBOJUTCS KaK OTOOpa)KeHUE MIIOCKOCTH Ha ce0sl, COXpaHsIoIIee PacCTOsSHUE
Mexay Toukamu. [Ipu paccMoTpeHnn BUIOB JBUKEHUU OCHOBHOE BHHUMAaHHE YAENSAETCS MOCTPOCHHUIO
0o0pa3oB TOYEK, MNPSIMBIX, OTPE3KOB, TPEYIOJbHUKOB IpPHU OCEBOM M IEHTPAIbHOM CHUMMETPHSIX,
napajuieIbHOM nepeHoce, nosopore. Ha agekTHbIX npuMepax moka3biBaeTcs MpUMEHEHHE IBHKEHUN
P pelIeHUH Te€OMETPUYECKUX 3aa4.

[TonsTHE HaMOXKEHHUSI OTHOCUTCS B IAHHOM Kypce€ K YHCIy OCHOBHBIX MOHSATHH. JloKa3bIBaeTCs, 4TO
TOHSATUSI HAJIOKEHUST W JBIDKCHUS SIBISIOTCS OKBUBAJICHTHBIMU: JI000€ HAJIOKEHUE SIBISETCA
JIBUKEHHEM IJIOCKOCTH M 00paTHO. M3yueHue noka3aTesibcTBa HE SIBISETCS 00S3aTeIbHBIM, OJIHAKO
CJIETyeT pacCCMOTPETh CBA3b MOHATUN HATOXKEHUS U JABM)KCHHUS.

B nanHOli TeMe paccka3bIBaeTCsi O PA3NIUYHBIX CHUCTEMaX aKCHMOM T€OMETPUM, B YaCTHOCTU O
pa3IMYHbIX crloco0ax BBEIEHUS MOHITHS paBEHCTBA PUryp.

S5.HavanbHble cBeleHUsI U3 cTepeoMeTpuu. (8 yacos).

[Ipenmer crepeomerpuu. I'eomeTpuueckue Teaa W TOBEPXHOCTU. MHOTOTpaHHUKHU: TPU3MA,
napajulesienume], nupamuaa; QopMmyibl Uisl BbIUKMCICHUS HX 00beMoB. Tena M TOBEPXHOCTHU
BpalleHUs: LIUIUMHAP, KOHYC, cepa, map; GopMyJibl UIsl BBIYMCIECHUS X TUIOMIaJe MOBEPXHOCTEN U
00BEMOB.

OcHoBHasa uenb —IaTh HauyaJbHOE MPEICTaBIIEHHWE O TENaX M IMOBEPXHOCTSIX B IMPOCTPAHCTBE;
MO3HAKOMUTH YYAIUXCSl C OCHOBHBIMU (POPMYJIaMU ISl BBIYMCIICHUS IUIOIIA/IEH; MOBEPXHOCTEN U
00BEMOB TeJL.

PaccMoTpeHre mpocTediinx MHOTOTPaHHUKOB (IIPU3MBL, Mapajuiefienuneaa, MUpaMubl), a TaKkKe
TEeJ ¥ MOBEPXHOCTEN BpalieHus (LUIMHApa, KOHyca, cepsl, mapa) MpOBOJUTCS HA OCHOBE HAIJISIIHBIX
npejacTaBlieHul, 0e3 MpHUBJICUEHUS aKCUOM cTepeoMeTpur. DopMynbl ISl BBIYUCICHHUS OOBEMOB
YKa3aHHbBIX TeJl BBIBOJATCS Ha ocHoBe HpuHuumna Kasanbepu, GopMmysasl Juisl BEIUKMCICHHS IUIOMIaAeH
OOKOBBIX IMOBEPXHOCTEN IIJIMHJPA U KOHYCA MOJIY4YalOTCsl C IOMOIIBIO Pa3BEPTOK 3TUX MOBEPXHOCTEMH,
dbopmyna momanu cepbl TPUBOAUTCS 6€3 000CHOBAHUS.

6. O0 akcuomax iIaHuMeTpuu. (2 yaca)



becena 00 akcnomax reoMeTpuu.
OcHoBHasg 1enb — JAaTh Oojee TIyOOKOE MNpEeACTaBIEHHE O CHUCTEME aKCHOM IUIAaHMMETPUU U
aKCHOMAaTH4YEeCKOM METOJIE.

B I[aHHOfI TEMC PACCKA3bIBACTCA O PA3IMYHBIX CHCTEMAX AKCHUOM TCOMCTPHH, B YAaCTHOCTH O

Pa3IUYHBIX CIIOCO0aX BBEJCHUS MOHITHS paBEHCTBA QPUTYP.
7.11oBTOpenue. Pemenue 3agay. (9 yacoB)

4. TPEBOBAHUS K YPOBHIO IOJIOTOBKH YUAIIIUXCS IO JAHHOU
ABTOPCKOM NPOI'PAMME

TpeOoBaHKsl K YPOBHIO NOATOTOBKH BBINNYCKHUKOB
B pesynemame uzyuenus mamemamuxu y4eHuK 00JIHCeH

3HATH/IIOHUMATH

CYILIECTBO MOHATHS MaTEMaTUYECKOTO J1I0KA3aTEIbCTBA; IPUMEPBI JOKA3ATEIbCTB;

CYILIECTBO MOHSTHS aITOPUTMA; IPUMEPHI AIITOPUTMOB;

KaK MCHOJB3YIOTCS MareMaTudeckue (OpMyJbl, ypaBHEHHs] M HEpPAaBEHCTBA; NPUMEPbl UX
MIPUMEHEHHUS IS PELICHUS MATEMAaTUIECKUX U IPAKTUYECKUX 3a/1a4;

KaK MaTeMaTHYEeCKH ONpeJeeHHble (PYHKIIMM MOTYT ONKCHIBATh peajbHble 3aBUCHUMOCTH;
MIPUBOJUTH IIPUMEPBI TAKOTO ONMCAHNS;

KaK MOTPEOHOCTH MPaKTUKU MPHUBEIM MaTEMaTHYECKYI0 HayKy K HEOOXOAMMOCTH PaCUIUPEHHUS
MIOHATHS YNCIIA;

BEPOSTHOCTHBI ~ XapakTep MHOTMX 3aKOHOMEPHOCTEM OKpY>KAIOLIEro MHpa; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJOB;

KakuM o00pa3oM TIeoMeTpusi BO3HHMKJIA M3 MPAKTHUECKHX 3aJa4 3eMJIeMEpHs; MPUMEpPHI
reOMETPUUECKHX OOBEKTOB U YTBEPKICHUI O HUX, BAXKHBIX JUISl IPAKTHKY;

CMBICJI ~ WJ€ajNW3alli¥, NO3BOJAIIIEH  pelmarh 3aJa4d  peaJbHOM  JEHCTBUTEIBHOCTH

MaTeMaTUYECKUMHU METOJIaMU, IPUMEPHI OMMOOK, BOSHUKAIOMINX MPH HI€aTH3a1H.
APUOMETHUKA
yMeTh

BBIIIOJIHATE YCTHO apI/I(I)MGTI/IquKI/IG ﬂGﬁCTBHﬂZ CJIOKCHUC W BBIYUTAHWC ABY3HAYHLIX YHUCCI U

JCCATUYHBIX le06€I>'I C IBYMs 3HAaKaMH, YMHOKXCHHUC OAHO3HAYHBIX YHUCCII, apI/I(l)MeTI/I‘IeCKI/Ie orncpanuu
¢ OOBIKHOBEHHBIMU JIpO6$IMI/I C OJHO3HAYHBIM 3HAMCHATCIIEM U YHCIIMTECIICEM,

MEePEXOIUTh OT OJHOM (POPMBI 3aMKUCH YUCENT K APYTOH, MPEICTABISITh JECATUUHYIO Ip0oOb B BUE
OOBIKHOBEHHOW W B TPOCTEHIMX CIIy4dasX OOBIKHOBEHHYIO B BHUJC NECATUYHOU, MPOIEHTHI — B
BHAEC JApoOM U ApoOb — B BHUJEC MPOIEHTOB;, 3aMHChIBATh OOJBIINE MU Majble YHCIA C
HCITOJIb30BAHMUEM IIEJIBIX CTEICHEN IECITKU,

BBITIOJTHATH apu(METUUYECKUE ICHCTBUS ¢ pallMOHAIBHBIMU YHCIIaMU, CPABHUBATH PalliOHAIbHBIC
U JCHUCTBUTENbHBIC YHCJIA, HAXOIUTh B HECIOXKHBIX CIy4dasX 3HAUEHHUS CTEMEHEH C IeJbIMU
MOKAa3aTeIsIMU ¥ KOPHEW; HaXOIUTh 3HAYCHUS YHCIIOBBIX BBHIPAKCHUN;

OKPYTJIATH IEJIbIe YKCTIa U JECATUYHBIE TpoOU, HAXOIUTh MPUOIMIKEHUS YUCE C HEJOCTAaTKOM U
C U30BITKOM, BBITIOJHSATE OIICHKY YHCJIOBBIX BBIPAKCHHUI;

MOJIb30BAaThCSl OCHOBHBIMU €AMHUIIAMHU JJIMHBI, MacChl, BPEMEHHU, CKOPOCTH, IUIOMIaan, 00beMa;
BBIpakaTh 0OOJiee KPYIHbIC €AMHUIILI uepe3 0osiee MeIKue U Ha00opoT;

pemate TEKCTOBBIE  3a7aud, BKJIIOYas 3aJayd, CBS3aHHbIE C OTHOIICHHMEM U C

MMPONMOPIHOHAIBHOCTBIO BEJIMYHH, I[pOGSIMI/I " IIPpOLCHTAMU,
HCIIO0JIb30BaATh HpﬂOﬁDeTeHHble JHAHUA M VMCHHUHA B HDaKTquCKOﬁ JACATECJIBbHOCTH M

MOBCEHEBHOM KU3HHU JUIS:

" DEHICHUSI HECJOKHBIX IMPAKTUYECKUX PACYETHBIX 3a/ad, B TOM YHCIE C HUCIIOJIB30BAHUEM IIPH
HEO0OXOJIMMOCTH CIPAaBOYHBIX MaTepUAJIOB, KAbKYJISATOPa, KOMIBIOTEPA;

YCTHOM NPUKUIAKA U OIIEHKH pe3yJbTaTa BBIYUCICHUMN; IMPOBEPKU pPE3yJIbTaTa BBIYMCIICHHS C
WCIIOJIb30BAHUEM PA3JIUYHBIX IPUEMOB;

VMHTEpIIPETALlMN PE3YIbTATOB PELICHMS 337ad C YYETOM OIPAHWYEHUH, CBA3AHHBIX C PEalbHBIMU
CBOMCTBaMH pacCMaTPUBAEMbIX IIPOLIECCOB U SIBICHUM.



AJITEBPA
yMeTh

" COCTaBJATh OYKBEHHbIE BBIPRXKEHHUS W (QOPMYJNbI IO YCIOBHUSM 3a/ay; OCYIIECTBIATH B
BBIPAKEHUSAX U (OPMyJIaxX YMCIOBBIE MOJICTAHOBKUA M BBINOJHATH COOTBETCTBYIOIME BBIYUCIICHMUS,
OCYHIECTBJISITh MOJCTAHOBKY OJHOIO BBIPAKEHUS B JIPYro€; BhIpaXKaTh U3 (OPMYJI OJIHY IEPEMEHHYIO
4yepe3 OCTAIBHBIE;

" BBINOJHATH OCHOBHBIE JEHCTBUS CO CTENEHSIMM C LIEJBIMH MOKa3aTeNsiMU, C MHOTOWIEHAMU U C
anredpandecKuMu JpOoOsIMU; BBINOJIHATH Pa3jioKEHUE MHOTOUJICHOB HA MHOXHUTENIU; BBITOJIHATDH
TOXKJIECTBEHHbIE MPe0Opa30BaHUs PAllMOHAIbHBIX BbIPAKEHUM;

" IPUMEHATH CBOWCTBAa apUPMETHUECKHX KBAAPATHBIX KOPHEW Ui BBIYMCICHUS 3HAYCHUU WU
peoOpa30BaHMM YMCIOBBIX BRIPAXKEHUM, COACpKAIIUX KBaIpaTHbIE KOPHH;

" pewaTh JIMHEWHbIE, KBaJpaTHbIE YPaBHEHHUS U PAlMOHAJIbHbIE YpaBHEHMs, CBOASIIUECS K HHUM,
CUCTEMBI JBYX JUHEHHBIX YPaBHEHUN U HECIIOKHbBIE HEJIMHEWHBIE CUCTEMBI;

"  pemarh JUHEHHBIE U KBAIPpATHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CHUCTEMBI;
pelaTh TEKCTOBbIE 33jaul alredpanyeckuM METOJ0M, HHTEPIPETUPOBATH MOTYUYEHHBINH PE3ybTar,
MPOBOJUTH OTOOp pelIeHui, ucXoast U3 GOPMYIUPOBKHU 3a]1a4H;

M300pakaTh YKCiia TOUKAMHU Ha KOOPJIUHATHOU MPSMOIL;

ONpeAeNATh KOOPAWHATHl TOYKHU IUIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMU KOOPAMHATAMH,

M300pakaTh MHOKECTBO PEIICHU TMHEHHOI0 HEPaBEHCTBA;

pacrno3HaBaTh apu(pMETHYECKUE U T€OMETPUUECKHE MPOrPEeCcCUy; peliaTh 3a4aun ¢ MPUMEHEHUEM

(dhopMyITbl OOIIIETO WieHa U CYMMBbI HECKOJIBKUX TIEPBBIX UJICHOB;

HaXOJUTh 3HaueHUs (YHKUWHU, 3aJaHHON ¢opmynoi, Tabmuuel, rpa@ukoM MO ee apryMeHTy;

HaXOJUTh 3HAaYEHHE apryMEHTa M0 3HAYeHUIO (PYHKIINH, 33JaHHON TpadKOM WM TaOIuIeH;

onpeenaTh CBOcTBa (pyHKIMHU MO ee rpaduKy; MPUMEHATh TpaduyecKue MpeACTABICHUS NPU

pElIeHUH YpaBHEHUH, CUCTEM, HEPABEHCTB;

OIMCHIBATH CBOMCTBA M3Y4YeHHBIX (GyHKIMH (Y=KX, rae k=0, y=kx+b, y=x’, y=X’, y ==, y=vx,
X

y=ax’+bx+c, y=ax’+n y= a(x- m)~), CTPOHUTb UX rpauKH;

HCIIO0JIb30BaATh npnoﬁpeTeHHme JHAHUA M VMCHHUHA B npaKanecmoﬁ JACATECJIBbHOCTH M

MOBCETHEBHOM KU3HHU JUIS:

BBINIOJIHEHUSI pacueToB Mo GopMyJiaM, COCTaBIIEHUs (OPMYJI, BBIPAXKAIOUIUX 3aBUCUMOCTH MEXKITY
peaIbHBIMU BETMYMHAMMU;, HAXOKICHUS HY>KHOM (DOpMYJIbI B CIPABOYHBIX MaTepHalax;
MOJCIIUPOBAHMS MPAKTHYECKUX CUTyallMd W HCCIECIOBAHUM IOCTPOCHHBIX MOJEJIEH C
UCIOJIb30BaHUEM anmapara aareopsl;

OMMCAHUS 3aBUCUMOCTEN MEXTYy (PU3NUYECKUMH BEJIMYMHAMU COOTBETCTBYIOIIUMU (HOpMyIaMH Mpu
MCCIIEJIOBAaHUN HECIIOKHBIX IPAKTUYECKUX CUTYaLN;

MHTEpIpeTanuu rpaduKoB peaibHbIX 3aBUCUMOCTEH MEKIY BETUYMHAMH.

JIEMEHTHBI JIOT'UKHW, KOMBUHATOPUKMU,

CTATUCTUKU U TEOPUU BEPOSITHOCTEH

yMeThb

MIPOBOJUTH HECIOKHBIE JOKA3aTeIbCTBA, MOJy4yaTh MPOCTEHILINE CIEACTBUS M3 M3BECTHBIX WIH
paHee TIOJIYYEHHBIX YTBEpPXKICHHM, OLICHUBATh JIOTUYECKYIO MPaBUIBHOCTb PACCYXIECHUH,
MCIOJIb30BaTh MPUMEPHI ISl WIUTIOCTPALIMU U KOHTPIPUMEPHI IJI ONIPOBEPIKEHUS YTBEPKACHHUIA;
U3BJIEKaTh MH(OpMAIIO, MPEACTABICHHYIO B TaOiauIax, Ha auarpammax, rpadukax; COCTaBISThH
Ta0JINILIBI, CTPOUTH IUArPAMMBbI U TpapuKy;

pemarb KOMOMHATOPHBIE 3a/lauyd IMYTEM CHUCTEMAaTHYECKOro rnepedopa BO3MOXKHBIX BapUaHTOB, a
TaK)Ke C UCIOJIb30BAHUEM MPABUJIa YMHOKECHMUS,;

BBIYHCIISATH CPEIHUE 3HAYEHUS PE3YyJIbTaTOB U3MEPEHMIA;

HaXOJUTh YaCTOTY COOBITHS, UCIOJIb3Ys COOCTBEHHBIE HAONIOJCHUS U TOTOBBIE CTATUCTHUECKUE
JaHHbIE;

HaXOJUTh BEPOSATHOCTH CIIYYalHBIX COOBITUI B MPOCTEHIINX CIyYasiX;



HCIIO0JIb30BaATh npnoﬁpeTeHHme JHAHUA M VMCHHUHA B npaKanecmoﬁ JCATECJIBbHOCTH M

MOBCETHEBHOM KU3HHU JUIS:

" BBICTpPAMBAHUS APryMEHTALMU IIPH JOKa3aTeNbCTBE (B popMe MOHOJIOTA U IMajora);

"  pacro3HaBaHMsI JIOTUYECKN HEKOPPEKTHBIX PacCyKJIEHUM;

"  3a[IMCU MaTEMaTHUYECKUX YTBEPKICHUH, 10Ka3aTeNbCTB;

" aHaJIM3a peajbHBIX YHUCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJIE AUAarpamMmm, rpaukoB, TaOIuUIL;

" peleHuss NPaKTUYECKUX 3aJady B IMOBCEAHEBHOM M NPOPECCHOHATBHON NEATETbHOCTH C
WCIIOb30BAHUEM JEHCTBUI C 4YHCIaMH, MPOIEHTOB, [JIMH, IUJIOMIaJ e, OOBEMOB, BpPEMEHH,
CKOpPOCTH;

" pemeHusl yueOHbIX U MPAKTUYECKUX 3aja4, TPEOYIOIINX CUCTEMAaTHYECKOro nepedopa BapuaHToOB;

" CpaBHEHMs IIAHCOB HACTYIUICHHS CIy4alHbIX COOBITHH, OIIEHKH BEPOSTHOCTH CIIy4ailHOTO

COOBITHSI B IPAKTHUYECKUX CUTYAIMSIX, COTIOCTABICHUS MOJIENIN C PEaIbHON CUTYyaluew;

" [IOHMMAaHHUS CTAaTUCTUYECKUX YTBEPKICHUM.

IF'EOMETPUA
TpeGoBaHus K YPOBHIO NOATOTOBKH BbINYyCKHHKOB
B pezynomame uzyuenus mamemamuxu yueHUK OOJHCEH
3HATH/IIOHUMAThH

" CYHIECTBO NOHATHUS MAaTEMAaTHYECKOTO JOKA3aTEIbCTBA; IPUMEPHI 10KA3aTENbCTB;

" CYILIECTBO MOHSATHS aITOPUTMA; IPUMEPHI AITOPUTMOB;

" KaK HCIIOJIb3YIOTCSI MaTeMaThuueckue (QOopMyJibl, YpaBHEHUS W HEPABEHCTBA; MPUMEPHI HX
MIPUMEHEHHUS JUIs PELICHUS MATEMAaTUIECKUX U IPAKTUYECKUX 3a/1a4;

" KaK MaTeMaTH4YeCKHU OlpeaeNeHHble (YHKUUM MOTYT OIKChIBAaTh peallbHble 3aBUCUMOCTH;
MIPUBOJUTH IIPUMEPHI TAKOTO ONUCAHNS;

" KaK NOTPEOHOCTH MPAKTHKU MPUBEIM MAaTEeMAaTHYECKyI0 HayKy K HEOOXOJIMMOCTH pacIIMpEHUs
MIOHATHS YNCIIA;

" BEPOSITHOCTHBIM  XapakTep MHOTHX 3aKOHOMEpPHOCTEH OKPYJKAIOIIEro Mupa; MOpPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJOB;

" KakuM o00pa3oM TeOMeTpUs BO3HUKIA U3 MPaKTUYECKUX 3aJad 3eMJeMepus; MpUMEpPbI
reOMETPUUECKHX OOBEKTOB U YTBEPKICHUIN O HUX, BAXKHBIX JUISl IPAKTHKY;

" CMBICNI  WJ€aju3alliy, TO3BOJSIONICH  pemarh  3aJaud  peajbHOM  JEeHCTBUTEIBHOCTH
MaTeMaTHYECKUMU METOIaMH, IPUMEPHI OIITUOOK, BOSHUKAIOIINX MPHU HICaTH3aIINHN.

1 o
ITomumo YKa3aHHBIX B JaHHOM pa3acjic 3HAHUU, B Tp€6OBaHI/I$[ K YPOBHIO ITOATOTOBKH BKJIFOYAIOTCA U
3HaHUA, HGO6XOI[I/IMI)IC I IPUMEHCHUS MEPCUYNCICHHBIX HUKEC YMGHI/If/'I

Ymersn

MOJIb30BAThCS TEOMETPUUECKUM SI3BIKOM ISl ONMCAHUS MIPEAMETOB OKPY KaIOIEro MUpa;
pacrno3HaBaTh TeOMETpUUECKHe (PUTypbl, pa3nyaTh UX B3aUMHOE PACIIOI0KEHUE;

n300pakaTh TeOMETpUUECKHE (PUTYPbI; BBIMOIHATh YEPTEKU 0 YCIOBHUIO 3a/1a4; OCYIIECTBIATh
npeoOpas3oBaHus GUryp;

pacrno3HaBaTh Ha YepTexkax, MOJIENSIX U B OKpYXKarolleil 00CTaHOBKE OCHOBHBIE TPOCTPAHCTBEHHbIE
Tena, n300paxkaThb UX;

B MIPOCTEUIINX CIy4Yasix CTPOUTh CEUEHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TE;

MIPOBOJUTH OTIE€pAlMU HaJl BEKTOPAMU, BBIUYUCIATH IJIMHY U KOOPAUHATHI BEKTOPA, YTOJ MEXY
BEKTOpaMu;

BBIYMCIISATH 3HAUEHUSI FEOMETPUYECKUX BEJIMYMH (JUIMH, YTJIOB, IJIOIa e, 00bEMOB); B TOM YHUCJIE:
i yrioB ot 0° no 180° onpenensiTh 3HaYeHUs] TPUTOHOMETPUUECKUX (QYHKUIUN MO 3aJaHHBIM
3HAYEHUSIM YTJIOB; HAXOAUTh 3HAUEHUS TPUTOHOMETPUYECKUX (PYHKIUI MO 3HAUEHUIO OJHON U3 HHUX,
HaXOJUTh CTOPOHBI, YIJIbI U TUIOIIA/IN TPEYTOIbHUKOB, JJIMHBI TIOMAaHbIX, TyT OKPYKHOCTH, IUIOLIaAeH
OCHOBHBIX F€OMETPUYECKUX (PUryp U (Uryp, COCTaBICHHBIX U3 HUX;

pelaTh reoMeTpuYeCcKue 3aauu, ONUPasCh Ha U3yYEHHbIE CBOMCTBA (PUTYp U OTHOILIEHUN MEXKITY
HUMHU, IPUMEHSIS IONIOJHUTENbHBIE TOCTPOSHUSI, allreOpandyecKuii ¥ TPUTOHOMETPUYECKUI anmnapar,
CO00paxeHUs] CAMMETPHUU;



* NIPOBOJIUTH JOKA3aTEIbHbBIC PACCYKICHUS IIPU PELICHUH 3a]1a4, UCIOJIb3Ysl U3BECTHBIE TEOPEMBI,
oOHapy>XuBasi BO3MOKHOCTH JIJIsl UX UCITOJIb30BAHMS;

pelarh TpoCTENIINE NIAHUMETPUUECKUE 33141 B TPOCTPAHCTBE;

HCI0JIL30BATH NPHOOPETEHHbIE 3HAHUS W YMEHHS B NIPAKTHYECKOMH JeITeJIbHOCTH U
NOBCEAHEBHOM sKU3HM JUIsAA:

* ONMCAHMS PEATbHBIX CUTYAIIMN HA SI3bIKE T€OMETPUU;

pacyeToB, BKIIIOYAIOIINX MPOCTEHIITNE TPUTOHOMETPUIECKHE (POPMYIIBI;

pPELIECHUS] TEOMETPUUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHH;

* pEIICHHS MPAKTUUECKHUX 3a/a4, CBI3aHHBIX C HAXOXKICHUEM T€OMETPUUYECKUX BETUYUH (MCIIONIBb3YS
MIpU HEOOXOAMMOCTH CTIIPABOYHHUKU U TEXHUYECKUE CPEICTBA);

MTOCTPOCHUM T€OMETPUIECKUMH HHCTPYMEHTaMu (JIMHEHKa, yTOJbHUK, ITUPKYJIb, TPAHCIIOPTHD).

5. YAEBHO-TEMATHUYECKHWH IUVIAH HA CTYIIEHb OBYUEHUA

ABTOpCKI/IC IIporpaMMmalI:

1) Ilporpammsl oOeodpaszoBarenbubix yupexxaenuil. AJITEBPA. 7-9 knaccsl. Mocksa:
ITpocsemienue, 2008. ABtopsl: FO.H. Makapsiues, H.I'. Munatok, K.H. Hemikos,
C.b. CyBopoga.
CocraButens: T.A. Bypmucrtposa.

2) [Iporpammel o61eo6pazoBaTenbubix yupexkaenuid. [EOMETPUS. 7-9 knaccel. Mocksa:
ITpocsemienue, 2008. ABTophl:JI.C. Atanacss, B.®. byry3os, C.b. Kagomues u ap.
CocraButens: T.A. Bypmucrtposa.

AJITEBPA 7-9 kiacchl

No PA3IEJIbI, TEMbI KonunuecTBo yacos 1o
n/m KJ1accaM
7 xiacc | 8 kimace | 9 kiace

1 | BepaxkeHusi, TOXKIECTBA, yPABHECHUSI. 24

2 | OyHKIMH. 14

3 | CreneHb ¢ HATypAIbHBIM MMOKA3aTEIEM. 15

4 | MHOTO4JICHBI. 20

S | ®opMyJibl COKPAILIEHHOTO YMHOKEHHS. 20

6 | CucTeMbl TMHENHBIX YPABHEHUM. 17

7 | IloBTOopeHue. 10 8 21

8 | PaimonanbHbIC TPOOH. 23

9 | KBagpaTHble KOpHH. 19

10 | KBagpaTHble ypaBHEHUSI. 21

11 | HepaBeHcTBa. 20

12 | Ctenensp ¢ nenpIM oKa3aTeleM 1 €€ CBOMCTBA. 11

DJIEMEHTBI CTATHUCTHKH.

13 | KBagpaTuunasi GyHKIHS. 22
14 | YpaBHEHMS M HEPABEHCTBA C OAHON NEPEMEHHOM. 14
15 | YpaBHEHMS 1 HEpABEHCTBA C JBYMsI IEPEMEHHBIMU. 17
16 | ApudmeTndeckasi U reoOMeTpUYECKas MPOTrPECCUH. 15
17 | DnemeHThl KOMOMHATOPUKU U TEOPUHU BEPOSITHOCTEH. 13




T'EOMETPUS 7-9 kiaacenl

No PA3JIEJIbI, TEMBI KoandecTBO 4acoB 110
n/m KJlaccam
7 xnacc | 8 xyace | 9 knacc
1 HauanbHble TeOMETPUUYECKHUE CBEACHUS. 7
2 TpeyroabHUKH. 14
3 [TapanenbHbIe IPSAMBIE. 9
4 CooTHOILIEHUS! MEKy CTOPOHAMH U yIJIaMHU 16
TPEYTOJIbHHUKA.
5 [ToBTOpenue. Pemienue 3anauy. 4 4 9
6 YeThIpexXyroabHUKH. 14
7 ITmomane. 14
8 [TonoGHBIE TPEYTONBHUKHY. 19
9 OKpY>KHOCTB. 17
10 Bekropsl. MeTon koopanHAT. 18
11 CooTHOILIEHUS! MEKy CTOPOHAMH U YIJIaMHU
TpeyroyibHUKa. CKaJISIpHOE TPOU3BEICHUE BEKTOPOB. 11
12 JImMHa OKPY’KHOCTH U IUIOLIAAb KpyTa. 12
13 JBuKeHUs. 8
14 HauanbHbie CBEIEHUS U3 CTEPEOMETPUH. 8
15 006 akcuomax MjIaHUMETPHH. 2
6. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHU S
OBPA3OBATEJIBHOI'O ITPOLECCA
Heo0xogumoe o0ecnieyenue B %
Ne | Ilpeamer | Peanusyemas COOTBETCTBHH C PakTHYeCKOe OCHALEHHE | 0CHA-
nporpamMmma peajm3yeMoii MporpaMmon ?::T'“
1 | Anre6pa 7 | IIporpamMmmel Y4eOHHKH M0 anredpe 100
o01eoopazoBat
CTBHBIX «Anredpa» «Anredpa»
yupexaeHnii: | / K1ace 7 xiacc
Anre6pa 7-9 Makapsruen FO.H. Makapsruen FO.H.
KJ1acc Mungiok H. T'., Hemkos K. | Munmrok H. I'., Hemkos K.
bypmucrposa | ., CyBopona C. b. ., Cysopora C. b
T.A.Mocksa, | Mocksa Mockaa
glg(;)gmaemeﬁne [Tpocenienue,2005 [Tpocsenienne,2010
MeTtoauyeckue nocooust 100

1.Anrebpa. 7 xnacc:

[Toypounsie ILJIaHBI 10
yueOHuky HO.H.MakapsiueBa
u ap./ aBT.-COCT.
JI.A. Tanmmnuna,
T.JI.Adanacnena.-
Bonrorpaa: Yuutens, 2006. —
286c.

2.IToypouHoO€ IUIaHMPOBAHHE
mo amrebpe. 7 Kiacc: K

1.Anrebpa. 7 xnacc:
[Toypounsie ILJIAHBI 10
yueOHuky O.H.Makapbruea
u ap./ aBT.-COCT.
JI.A. Tanmmnuna,
T.JI.Adanacnena.-
Bonrorpaa: Yuutens, 2006. —
286c.

2.1ToypouHoe mIaHUpPOBaHUE
mo anrebpe. 7 Kiacc: K




yueOHuky HO.H.MakapsrueBa
" ap. «Anrebpa: 7
kinace»/T.M.Epuna.-M.: Uza.
«Dx3amen»,2006.-253c.

3.Anrebpa. [upmaxktuueckue
MaTtepuansl.’/ KJ1acc. /
JI.1.3BaBuy,
JI.B.Ky3nenosa,C.b.

CyBopoBa.-17-e u3n.- M.:
[Ipocsemenne,2012.—159c.
4.Anrebpa.7xmacc.
Tectel./H.B.Baciok,
D.A.ITuenunnes u ap.-M.:
«M3nar-mkona XXI Bex»-64c.
5. Anrebpa. 7xmacc
TemaTnueckue
tecthel.IIpomexxyTounas
arrecrauus/Ilon penakuueit
®.D. JIpIceHKo,
C.I0.KynabyxoBa.- PoctoB-
Ha-Jlony: Jlernon —M, 2011.-
173c.
6.KonTpoasHo-
M3MEPHUTEIbHBIC MaTEPUAITBI.
Anrebpa: 7 xmacc/ Cocrt. JI.
W. Maptsimoa.- M.: BAKO,
2012.-96c.
7. Pypykun A.H., Jlynenko
I'.B., MacnennukoBa 1. A.
[Toypounsie pa3paboTKu 10
anredpe: 7 kiacc.- M.:
BAKO, 2006.-416c.

yueOHuky O.H.Makapbruea
" ap. «Anrebpa: 7
kinace»/T.M.Epuna.-M.: Uzn.
«Dx3amen», 2006.-253c.

3.Anrebpa. JlumakTuyeckue
MaTtepuansl.7 KJ1acc. /
JI.1.3BaBuy,
JI.B.Ky3nenosa,C.b.

CyBopoBa.-17-e u3g.- M.:
[Ipocsemenne,2012.—159c.
4.Anrebpa.7xmacc.

Tecter./H.B.Bacrok,

@. A ITuenmuaneBuap.-M.:

M3 npar-mkona XXI Bex»-64c.
5. Anrebpa. 7xmacc
TemaTnueckue
tecthel.IIpomexxyTounas
arrecrauus/Ilon penakuueit
®.D. JIpIceHKo,
C.I0.KynabyxoBa.- PoctoB-
Ha-Jlony: Jlernon —M, 2011.-
173c.

6.KonTpoasHo-
M3MEPHUTEIbHBIC MaTEPUAITBI.
Anrebpa: 7 xmacc/ Cocr. JI.
W. Maptsimoa.- M.: BAKO,
2012.-96c.

7. Pypykun A.H., Jlynenko
I'.B., MacnennukoBa 1. A.
[Toypounsie pa3paboTKu 1o
anredpe: 7 kiacc.- M.:
BAKO, 2006.-416c.

Aunre6pa 8 | IIporpammsl Y4eOHHKH M0 anredpe 100
o01eoopazoBat
EJIbHBIX «Anrebpa»8 kmacc «Anrebpa»8 kmacc
yupexxnenuit: | Makaperues FO.H. Makapsruen FO.H.
Aunre6pa 7-9 Munmiok H. I'., Hemxos K. | Munmrok H. I'., Hemkos K.
Kiace ., Cysoposa C. b. ., Cysoposa C. b.
bypmuctpoBa | Mocksa Mocksa
E'A' MockBa, | []pocsemenue, [Tpocserenue,
pOCBELIEHHE
2008 2009 2009
MeToan4yecKne mocoous 100

1.Anre6pa. lunakruyeckue
MaTepuaisl.8kiacc. /
B.1.2KoxoB,
1O.H.Maxkapsiues,H.I'.
Munmiok.-16-e u3a.- M.:
[Ipocsemenue, 2011. —160c.
2. Anre6pa.8kiacc.
Tecter./M.A.MakcuMOBCKasl,
.b.Yenunos,I1.B.UynkoB.-M.:
«M3pat-mkosa XXI Bex»-64c.
3. Anrebpa.8knacc:
CaMOCTOSITCIIBHBIC H

1.Anrebpa. lugakTudeckue
MaTepuaisl.8kiacc. /
B.1.2KoxoB,
1O.H.Maxkapsiues,H.I'.
Munmiok.-16-e u3a.- M.:
[Ipocsemenue, 2011. —160c.
2. Anre6pa.8kiacc.
Tecter./M.A.MakcuMOBCKasl,
.b.Yenunos,I1.B.UynkoB.-M.:
«M3pat-mkosa XXI Bex»-64c.
3. Anrebpa.8knacc:
CaMOCTOSITCIIbHBIC H




KOHTpPOJIbHbIE Pa0OThI/ aBT.-
coct. O.J.be3pykona.
Bonrorpaa: Yuutens, 2004.-
102c.

4. Epuna T.M. [loypouHnoe
IUTAaHUPOBAHUE 110 anredpe: 8
kiacc: K yueonuky FHO.H.
MakapsiueBa, H.I'. Munatok,
K.1.Hemxkoga,
C.b.CyBopoBoii «Anrebpa: 8
kiace»/T.M.Epuna.- M.:
HsnatenncTBo «IK3aMeEHY,
2008.- 319c.

2. Pypyxun A.H. [loypounsie
pa3paboTku 1o anredpe: 8
knacc.- M.: BAKO, 2008.-
400c.

KOHTpPOJIbHBIE Pa0OThI/ aBT.-
coct. O.J.be3pykona.
Bonrorpaa: Yuutens, 2004.-
102c.

4. Epuna T.M. [loypouHnoe
IUTaHUPOBAHUE 10 anredpe: 8
kiacc: K yueonuky FHO.H.
MakapsiueBa, H.I'. Munatok,
K.1.Hemxkoga,
C.b.CyBopoBoii «Anrebpa: 8
kiace»/T.M.Epuna.- M.:
HsnatenncTBo «IK3aMeEHY,
2008.- 319c.

2. Pypyxun A.H. [loypounsle
pa3paboTku 1o anredpe: 8
knacc.- M.: BAKO, 2008.-
400c.

Aunrebpa 9 Y4eOHHKH M0 anredpe 100
«Anrebpa»9 kmacc «Anrebpa»9 knacc
Astopsl: Maxkapsrues 1O0.H. Asropsl: Maxkapsrues 1O0.H.
Munmiok H. T'., Hemkos K. Munmiok H. T'., Hemkos K.
H., Cysoposa C. b. H., Cysoposa C. b.
Mocksa, IIpocBemenne Mocksa, IIpocBemenne
2010 2010
Metoanyeckne nocoonst 100

1.Anrebpa. lugaktudeckue
MaTepuaisl. 9kiacc. /
1O0.H.Maxkapsiues, H.I'.
Munarok, JI.b.Kpaitnesa.-17-
e m3a.- M.: IlpocBenienue,
2012. —96c¢.

2. Maremaruka: 20 THIIOBBIX
BapUAHTOB
9K3aMEHALIMOHHBIX padoT ISt
noaroroBku k I'MA / aBT.-
cocrt. JI.O.PocioBa,
JI.B.Ky3nenosa,C.A.lllecrak
oB,1.B.flmenko.- MockBa:
ACT: Actpens, 2014.- 127c.
3. I'MA: 3000 3amau ¢
OTBETaMH 110 MaTEMaTHUKE.
Bce 3amanus gactu 1/
A.JI.Cemenos, U.B.fImenko,
JI.O.Pocnoga,JI.B.Ky3nemnosa
U Jp.; TOJT Pe/I.
A.JI.CemeHnosa,
N.B.Amenko.- M.:
HsnatenncTBo «IK3aMeEHY,
m3pateascteo MITHMO,
2013.- 399c.

4. Anre6pa. TuroBbie
TeCTOBBIC 3aMaHus: 9 Kiacc /
Cocr. A.H.Pypykun.- M.:
BAKO, 2010. - 80c.

5. KonTponsHo-
W3MEpPUTETbHBIC MaTCPUAITHI.
Anrebpa: 9 xmacc / Cocr.

1.Anrebpa. lugaktudeckue
MaTepuaisl. 9kiacc. /
1O0.H.Maxkapsiues, H.I'.
Munarok, JI.b.Kpaitnesa.-17-
e m3a.- M.: IlpocBenienue,
2012. — 96c¢.

2. Marematuka: 20 THIIOBBIX
BapUAHTOB
9K3aMEHALIMOHHBIX padoT IS
noaroroBku k I'MA / aBT.-
cocrt. JI.O.Pocioga,
JI.B.Ky3nenosa,C.A.lllecrak
oB,1.B.flmenko.- MockBa:
ACT: Actpens, 2014.- 127c.
3. I'MA: 3000 3amau ¢
OTBETaMH 110 MAaTEMaTHUKE.
Bce 3amanus gactu 1/
A.JI.Cemenos, U.B.fImenko,
JI.O.Pocnosa,JI.B.Ky3nemnosa
U Jp.; IO Pe/I.
A.JI.CemeHnosa,
N.B.Amenko.- M.:
HsnatenncTBo «IK3aMeEHY,
m3pateascteo MITHMO,
2013.- 399c.

4. Anre6pa. TurnoBbie
TEeCTOBBIC 3aMaHus: 9 Kiracc /
Cocr. A.H.Pypykun.- M.:
BAKO, 2010. - 80c.

5. KonTponsHo-
W3MEpPUTETbHBIC MaTCPUAITHI.
Anrebpa: 9 kmacc / Cocr.




JIL.L.MaptsimoBa.- M.:
BAKO, 2011.-96c.

6. Matemaruka. 9-i1 kiacc.
IToaroroBka x I'MA-2011:
y4e0HO-METOANYECKOE
nocoowue / Ilox pen.
®.D.JIvicenko,
C.IO0.KynabyxoBa.- PoctoB-
Ha-Jlony: Jlernon, 2010.-
224c.

7. ABTOpBI-COCTaBUTEIIN:
Kyznemnoga JI.B., CyBopoBa
C.b. u gp. TUA
BBIITYCKHUKOB 9 KJ1accoB B
HOBOM (hopme. Anredpa. 2010
/ ®UIIN.- M.: UnTennekT-
Hentp, 2010.- 128c.

8. Epuna T.M. Iloypounoe
IUIaHUpPOBaAHUE 110 anredpe: 9
Kiacc: K yueonuky FHO.H.
MakapserueBa, H.I'. Mun10K,
K.1.Hemxkoga,
C.b.CyBopoBoii «Anrebpa. 9
kiace»/T.M.Epuna.- M.:
HsnarenncTBo «IK3aMeEHY,
2008.- 365c.
9.JlupaKkTUuyecKuii MaTepuan
IUTSL TIPOBEICHUS
IIPOBEPOUHBIX PabOT IO
anredpe a1 9 kiacca (TecTsl,
CaMOCTOSITENIbHbIE U
KOHTpPOJIbHBIE PAOOTHI,
3auetsl) / ABT.-cocT. C.H.
3enenckas.-Bonrorpan:
Vuurens, 2004.-183c.

10. I'ennenmrreiin JI1.O.,
Epmosa A.II., Epmosa A.C.
Harnsansslii cipaBOYHUK 1O
MaTeMaTUKe C IIPHMEPaMH.
Jlji aOUTYpUEHTOB,
IIKOJIbHUKOB, yunuTenen.- M.:
Wnekca, 2004,- 192c.

JIL.L.MaptsimoBa.- M.:
BAKO, 2011.-96c.

6. Matemaruka. 9-i1 kiacc.
IToaroroBka x I'MA-2011:
y4e0HO-METOAUYECKOE
nocobwue / Ilox pen.
®.D.JIvicenko,
C.I0.KynabyxoBa.- PoctoB-
Ha-Jlony: Jlernon, 2010.-
224c.

7. ABTOpBI-COCTaBUTEIIN:
Kyznenoga JI.B., CyBopoBa
C.b. u gp. TUA
BBIITYCKHUKOB 9 KJ1accoB B
HOBOH (hopme. Anredpa. 2010
/ ®UIIN.- M.: UnTemnexT-
Hentp, 2010.- 128c.

8. Epuna T.M. [loypounoe
IUIaHUpPOBaAHUeE 110 anredpe: 9
kiacc: K yueonuky FHO.H.
MakapsiueBa, H.I'. Munatok,
K.1.Hemxkoga,
C.b.CyBopoBoii «Anrebpa. 9
kiace»/T.M.Epuna.- M.:
HsnatenncTBo «IK3aMeEHY,
2008.- 365c.
9.JlnnakTuyecKkuii MaTepuan
IUTSL IPOBEICHUS
IIPOBEPOUHBIX PabOT IO
anredpe a1 9 kiacca (TecTsl,
CaMOCTOSITENIbHbIE U
KOHTPOJIbHBIE PAOOTHI,
3aueTsl) / ABT.-cocT. C.H.
3enenckas.-Bonrorpan:
Vuurens, 2004.-183c.

10. I'enmenmrreiin JI.O.,
Epmosa A.II., Epmosa A.C.
Harnsansslii cipaBOYHUK 11O
MaTeMaTHKe C IIPHMEPaMH.
Jlji aOUTYpUEHTOB,
IIKOJIbHUKOB, yunuTenen.- M.:
Wnekca, 2004,- 192c¢.

['eomer- | IIporpammel Y4eOHUKH MO reoMeTpuu 100
ob6meoOpaszona
pust 7 Tem,HHf I'eomerpust. 7-9 ximaccsr: I'eomerpust. 7-9 ximaccsr:
YUpeRICHNIL: y4e0. 111 oOpa3oBar. y4e0. 111 oOpa3oBar.
I'eomerpus. 7- | YUpexaeHui / Yupexenuii /
9 xiacc [JI.C.Atanacsn,B.®.byry3 | [JI.C.ATtanacsiu,B.®.byty3
bypmucrposa | oB,C.b.Kamomuies u np.].- | oB,C.b.Kagomues u ap.].-
T.A. Mocksa, | 20-e uzg.- M. 20-e u3za.- M.
Ilpocsemenne | [Tpocemenue, 2010.-384c¢. | Ilpocemennue, 2010.-384c.
2008
MeToanyeckue mNocoous 100

1. 3uB B.I'. 'eomeTtpus:
JTUJAKT. MaTeprabl ISt 7 KII.
b.I".3uB, B.M.Meiinep.- 13-¢

1. 3uB b.I'. 'eomeTpus:

b.I".3uB, B.M.Meiinep.- 13-¢

JTUJAKT. MaTepralbl ISt 7 KII.




u3z.- M.: [Ipocselenue,
2007.-128c.

2. 'eomeTpus. 7 Kiacc.
[Toypounsl€e M1aHBI IO
yueOHuKy «['eomerpus» 7
kiacc (JI.C.ArtanacsiH,
B.®.byry308B u ap.)./ Cocr.
M.I'.I'mnspoBa.- Boarorpan:
Vuutens — ACT, 2004.-112c.
3. 'eomeTpus. 7 knacc:
[Toypounsl€e 11aHBI IO
yueonuky JI.C.Atanacsina u
ap. «I'eomerpus. 7-9
KJIaCChI» / aBT.-COCT.
T.JI.Adanacwena, JI.A.
Tanununa.- Bonrorpan:
Vuurens, 2006.-110c.

4. XXoxoB B.1. Ypoxu
reoMeTpuu B 7-9 knaccax:
Metonyeckie pekoMeHIaluu
U IPUMEPHOE MJIaHUPOBAHUE:
K yueOHuky JI.C.Atanacsina u
ap. / B.1.)XKoxos,
I'.I.Kapramesna,
JI.Lb.KpaiineBa.- 2-e uzn.- M.:
Muemo3suna, 2005.-247c.
S.I'aBpunosa H.®.
[Toypounsie pa3paboTKu 10
reomeTpuu. 7 kiacc. M.:
«BAKO», 2004.-288c.

u3z.- M.: [Ipocsemienue,
2007.- 128c.

2. 'eomeTpus. 7 kiacc.
[Toypounsl€e 11aHBI IO
yueOHuKy «['eomerpus» 7
kiace (JI.C.ArtanacsiH,
B.®.byry308B u ap.)./ Cocr.
M.I'.I'mnsposa.- Boarorpan:
Vuutens — ACT, 2004.-112c.
3. 'eomeTpus. 7 knacc:
[Toypounsle 11aHBI IO
yueonuky JI.C.Atanacsina u
ap. «I'eomerpus. 7-9
KJIaCChI» / aBT.-COCT.
T.JI.Adanacwena, JI.A.
Tanununa.- Bonrorpan:
Vuurens, 2006.-110c.

4. XXoxoB B.1. Ypoxu
reoMeTpuu B 7-9 knaccax:
Metonueckie pekoMeHIaluu
U IPUMEPHOE MJIaHUPOBAHUE:
K yueOHuky JI.C.Atanacsina u
ap. / B.1.XKoxos,
I'.1.Kapramesna,
JI.Lb.KpaiineBa.- 2-e uzn.- M.:
Muemosuna, 2005.-247c.
S.I'aBpunosa H.®.
[Toypounsie pa3paboTKu 1o
reomMeTpuu. 7 kinacc. M.:
«BAKO», 2004.-288c.

I'eomer- | IIporpammer Y4eOHHKH 110 reoMeTPHH 100
pust 8 00me00pasoBa "Teoyerpus. 7-9 KIacchL: TeomeTpus. 7-9 Kiacchl:

TCIIbHBIX

. y4e0. 111 oOpa3oBar. y4e0. 111 oOpa3oBar.

YUYpEKIECHUN: o o

Teomerpns, 7- VYupexaenuii / VYupexaenuii /

9 K1ace [JI.C.Atanacsn,B.®.byry3 | [JI.C.ATanacsin,B.®.byty3

BypMHCTpOBa oB,C.b.Kagomues u ap.].- | oB,C.b.Kamomues u np.].-

T.A. Mocksa, | 20-e m3m.- M. 20-e u3n.- M.

Ipoceemenne | lIpocsemenne, 2010.-384¢. | IIpocemenue, 2010.-384c¢.

2008

MeToan4yeckue nocoous 100

1.KoxoB B.H. Ypoku
reomeTpuu B 7-9 knaccax:
Metouueckre pekoMeHIaluu
U IPUMEPHOE MJIaHUPOBAHUE:
K yueOHuky JI.C.Atanacsina u
ap. / B.1.)Koxos,
I'.JI.Kapramesa,
JI.Lb.KpaiineBa.- 2-e uzn.- M.:
Muemosuna,2005.-247c.

2. I'aBpunosa H.®.
[Toypounsie pa3paboTKu 1o
reomeTpu. 8 kiacc. M.:
BAKO, 2004.-288c.

3. 'eomeTpus 8 Kknacc:
[Toypounslie mansl (110
yueOHuky JI.C.AtanacsiHa u

1. XKoxos B.1. Ypoku
reoMeTpuu B 7-9 knaccax:
Metouueckie pekoMeHIaluu
U IPUMEPHOE MJIaHUPOBAHUE:
K yueOHuky JI.C.Atanacsina u
ap. / B.1.XKoxos,
I'.JI.Kapramresa,
JI.Lb.KpaiineBa.- 2-e uzn.- M.:
Muemosuna, 2005.-247c.

2. I'aBpunosa H.®.
[Toypounsie pa3paboTKu 1o
reomeTpu. 8 kinacc. M.:
BAKO, 2004.-288c.

3. 'eomeTpus 8 knacc:
[Toypounslie maHsl (110

yueOnuky JI.C.Atanacsina u




ap.) /

Agrt.-coct. T.JI. Adanaceena,
JILA. Tanununa.- Boarorpan:
Vuurens, 2004.-167c.

ap.) /

Agrt.-coct. T.JI. Adanaceena,
JILA. Tanununa.- Boarorpan:
Vuurens, 2004.-167c.

Y4eOHMKH 10 reOMeTPHHU 100
I'eomer- | IIporpammer I'eometpus. 7-9 kiaccei: I'eometpus. 7-9 kiaccer:
pus 9 0011e00pa3oBa | yuel. s 06pa3oBar. y4e6. 11 06pa3oBar.
TCIBHBIX 5 Yupexenuii / Yupexenuii /
YIpERACHUN. | [T C.Aranacsau,B.®.Byrys | [JI.C.Aranacsau,B.®.Byty3
gi?f;izpm. 7| oB,C.B.Kamommes u ap.].- | oB,C.5.Kazomues u ap.].-
BypMucTposa 20-e uzn.- M.: 20-e uzn.- M.:
T.A. Mocksa, [Ipoceemenue, 2010.-384c. | [Ipoceemenne, 2010.-384c.
[Ipocsemenue
2008
MeToauyeckue nocoous 100

1. XKoxos B.1. Ypoku
reoMeTpuu B 7-9 knaccax:
Metomueckie pekoMeHIaluu
U IPUMEPHOE MJIaHUPOBAHUE:
K yueOHuky JI.C.Atanacsina u
ap. / B..)XKoxos,
I'.JI.Kapramesa,
JI.Lb.KpaiineBa.- 2-e uzn.- M.:
Muemosuna,2005.-247c.
2.3uB B.I'. lunaktuyeckue

Martepuansl 1 9 KiL.- 4-e
u3z.- M.: [Ipocsemenue,
2000.- 126c.

3. 'eomeTtpust. 9 knacc:
MMOYPOYHBIC IIJIAHBI TI0
yueonuky JI.C.AtanacsiHa u
ap. «I'eomerpus. 7-9
KJIacChI» / aBT.-COCT.
T.JI.Adanacwena, JI.A.
Tanununa.- Bonrorpan:
Vuurens, 2007.-132c.

1. XKoxos B.1. Ypoku
reomMeTpuu B 7-9 knaccax:
Metomueckie pekoMeHIaluu
U IPUMEPHOE MJIaHUPOBAHUE:
K yueOHuky JI.C.Atanacsina u
ap. / B.1.XKoxos,
I'.JI.Kapramesa,
JI.Lb.KpaiineBa.- 2-e uzn.- M.:
Muemosuna,2005.-247c.
2.3uB bB.I'. lunaktuyeckue

Martepuansl 1 9 Ki.- 4-e
u3za.- M.: [Ipocsemenue,
2000.- 126c.

3. 'eomeTtpus. 9 knacc:
MMOYPOYHBIC IIJIAHBI TI0
yueonuky JI.C.Atanacsina u
ap. «I'eomerpus. 7-9
KJIaCChI» / aBT.-COCT.
T.JI.Adanacwena, JI.A.
Tanununa.- Bonrorpan:
Vuurens, 2007.-132c.




