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IHosicHUTEBHAA 3aIIMCKA

Pabouas mporpamma mo MareMaTHKe cocTaBiieHa Ha ocHoBe denepanbHOro
roCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAAapTa OCHOBHOTO 0oOIIero oOpazoBaHUS,
MIPUMEPHON MPOrpaMMbl MO0 MaT€MaTUKE M aBTOPCKOW mporpamMmbl A.l'. Mep3nska,
B.b. ITononckoro, M.C. Skup, E. B. by1ko.

Jlannast paboyas mporpamMma OpUEHTHpOBaHa Ha ydamuxcs 5-9 kmaccoB u
peanu3yeTcsl Ha OCHOBE CJIEAYIOIIUX JTOKYMEHTOB:

- CTaHJlapTa OCHOBHOTO 00111ero 00pa30BaHus MO0 MaTEMATHUKE;

- OOIT OOO0.

- IporpaMMmbl MO Kypcy MareMmaTtuku 5—-9 KiaccoB, CO3/laHHONM Ha OCHOBE
€MHONM KOHIICTIIIMK TPENoJaBaHusl MaTeMaTUKU B CPEIHEN IIKoJe, pa3paboTaHHOU
A.I'. Mep3nskom, B.b. Tlomonckum, M.C. Skupom — aBTOpamMu Yy4eOHUKOB,
BKJIFOUEHHBIX B CUCTEMY «AJITOPUTM YCIIEXay;

[IporpamMmma cooTBeTcTByeT y4eOHUKY «Marematuka» nans  5-9 kmaccoB
oOpazoBaTenbHbIX yupexaenuit /A.I. Mepsmsak, B.b. Tlonouckuii, M.C. Sxup, E.B.
bymko. — M. : Bentana-I'pad, 2013 r.

[Iporpamma no MaTreMaTuke cocTaBiieHa Ha ocHOBe (DyHIaMeHTanbHOro sjipa
cojlepkaHusi o0miero oOpa3oBaHusi, TpeOOBaHUM K pe3yjbTaraM OCBOCHHS
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOI'O OOHIEro 0O0pa3oBaHUs, MPEACTABICHHBIX B
(dbeneparbHOM TOCYJApCTBEHHOM CTaHJIapT€ OCHOBHOTO 0OIIero oOpa3oBaHUS C
y4€TOM MpeeMCTBEHHOCTU ¢ [IpuMepHBIMH MporpaMMamu Jjisi HadyajdbHOTO OOIIETO
oOpa3oBaHus MO0 MaTeMmaThke. B Hell Takke y4UTHIBAIOTCS JTOMUHHUPYIONIUE UJIEU U
nosnoxeHust [Iporpammbl pa3Butus U GOPMHUPOBAHUS YHUBEPCAIBHBIX YYEOHBIX
NEWCTBUN U1  OCHOBHOTO  OOINEro 00pa3oBaHMs, KOTOphIE OOECIEeUHBAIOT
dbopMUpOBAaHHE POCCUHUCKOM TPaKIAHCKOH HACHTUYHOCTH, KOMMYHHUKATHBHBIX
KayecTB JMYHOCTH, U CHOCOOCTBYIOT (POPMHUPOBAHUIO KIHOUEBOW KOMIIETEHUIUU —
VMEHUIO YYUMbCS.

Kypc marematuku 5-9 kiaccoB siBiseTcs pyHAAMEHTOM JII MATEMaTHYECKOTO
oOpa3oBaHMsI W pa3BUTHS IIKOJBHUKOB, JOMUHHUpYIOIIEH (yHKIMEH T™pu ero
M3YYEHUHU B 3TOM BO3pacCTe SABJISIETCSI MHTEUIEKTyalbHOE pa3BuTHE ydamuxcs. Kypc
MOCTPOEH Ha B3BEIIEHHOM COOTHOLIEHWM HOBBIX W pPAHEE YCBOEHHBIX 3HaHWIA,
00s3aTeNbHBIX M JOMOJIHUTENbHBIX TEM JJIA U3Y4YEHHUs, a TakKe YUYUTHIBACT
BO3pACTHBIE U UHJIMBUIyaIbHbIE OCOOCHHOCTH YCBOCHHMS 3HAHUHN yUalUMUCH.

[IpakTryeckasl 3HAUMMOCTB IIKOJIBHOTO Kypca reOMETpHH 7-9 KIacCcoB COCTOUT
B TOM, 4YTO NPEIMETOM €& H3y4YeHHUs SBISIOTCS NPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBEHHBbIE OTHOILEHUS pealbHOro wmupa. B coBpeMeHHOM oOmIECTBE
MaTeMaTh4yecKasi TOJIr0TOBKa HE0OX0IMMa KaXJAOMYy YEJIOBEKY, TaK KaK MaTeMaTHKa
MPUCYTCTBYET BO BCeX chepax 4eT0BEUECKON ACSITEIbHOCTH.

['eomeTpusi  sBAsieTcs OJAHUM M3  ONOPHBIX  IIKOJBHBIX  MPEAMETOB.
['eomeTpudeckue 3HaAHUS U YMEHHUS HEOOXOIUMBI ISl U3YYEHUS APYTUX MIKOJIbHBIX
aucuIuivg (pusuka, reorpadus, Xumus, THGOpMaTHKA U JIP.).

OpHOii M3 OCHOBHBIX IIeJIed W3Y4YEHUsI TEOMETPUU SBIIAETCS pPa3BUTHE



MBIIIJIEHUS, TPEXKIE Bcero GopMupoBaHUE aOCTPaKTHOrO MbIlUieHUs. B mponecce
U3Y4YEeHHUS] TeOMETpUU (GOPMHUPYIOTCS JIOTHYECKOE U AJITOPUTMUYECKOE MBIIUICHUE, a
TaK)Ke€ TaKhe KadyecTBa MBIIUICHHUS, KaK CuUja U THOKOCTh, KOHCTPYKTUBHOCTb U
KPUTUYHOCTD. {7151 ajantanuu B COBpEeMEHHOM MH(OPMAIITMOHHOM OOIIECTBE BaXKHBIM
dakTopoMm sBIsieTCs (HOPMUPOBAHHE MATEMATHYECKOTO CTHIISI MBIIIJICHUS, BKIIO-
YaloIIero B ce0sl MHAYKIUIO U JIETYKIUI0, 0000IIeHNE U KOHKPETU3AIMIO, aHAIU3 U
CHUHTE3, KJIaCCU(UKAIIMIO M CUCTEMATH3aIi0, abCTparnpoBaHue U aHAJIOTHIO.
OOyuenne reoMeTpud JAa€T  BO3MOXXHOCTh  IIKOJbHUKAM  HAy4YHUThCA
IJIAHUPOBATh CBOIO  JACATENHHOCTh, KPHUTHUECKH OICHUBAThH €€, MPUHUMATh
CaMOCTOSITEIILHBIE PEIICHUS, OTCTANBATh CBOU B3TJISIABI U yOCIKICHUS.
B mporecce u3ydeHus reOMETpPUM MIKOJBHUKHM Y4aTcsl U3JlaraTh CBOM MBICIIH
ACHO W  MCYEpIbIBAIOIIE, NPUOOPETAIOT HAaBBIKA  YETKOTO  BBIMOJHEHUS
MaTeMaTUYeCKUX 3alHCe, MPU ITOM UCIOJIH30BAHUE MATEMATUYECKOTO S3bIKa
MO3BOJISIET Pa3BUBATh Y YUAITUXCS TPAMOTHYIO YCTHYIO M TUCBMEHHYIO PEUb.
3HaKOMCTBO C MCTOpUEH pa3BUTUS TEOMETPUM KaK HaykKu (QOpMUPYET Yy
yUaluXxcs MPeJICTaBICHUs O TEOMETPUH KaK YaCcTH 00IEYETIOBEUECKON KYIIbTYpPHI.
3HauUTENbHOE BHUMAHHE B H3JIOKEHUU TEOPETUYECKOrO0 MaTepHhalia Kypca
VACIAETCS €r0 MOTHBAIMH, PACKPBITHIO CYTH OCHOBHBIX TIOHSTHM, WICH, METOJOB.
OOydeHue MOCTPOCHO Ha 0aze TEOpUM Pa3BUBAIOIIETO OOYYEHHUS, UTO JOCTUTACTCS
OCOOCHHOCTSIMH H3JIOKEHHUS TEOPETHUECKOTO MaTephaia W YINPaKHCHUSIMH Ha
CpaBHEHHWE, aHAJIWM3, BHIJICICHUE TJIABHOTO, YCTAHOBJICHHE CBS3EH, KIacCH(UKAIIHIO,
J0Ka3aTelbCcTBO, 0000meHne u  cucrematusauuio. (Ocob0  aKLEHTUPYHOTCS
CoZlepKaTeIbHOE PACKPBITHEC MAaTEMaTUYCCKUX IIOHATHN, TOJKOBAHWE CYIIHOCTH
MaTeMaTUYECKUX METOJIOB U 00JIaCTH UX MPUMEHEHHS, IEMOHCTPAIUs BO3MOKHOCTEHN
MPUMEHEHUsT TEOPETUYECKUX 3HAHWM JUIsl pelieHus pa3HOOOpasHbIX  3aj1ay
npukiIagHoro xapakrtepa. Oco3HaHue OOIIEro, CYHIECTBEHHOIO SBJSIETCS OCHOBHOM
0a3oil myig pelieHus ynpakHeHHi. BaXHO TpUBOAUTH JeTambHbIE TOSICHEHUS K
PEIICHUIO TUTIOBBIX YMPaKHEHUN. DTUM PACKpPBIBA€TCS CYTh METOAa, Mpejiaraercs
QITOPUTM WJIM HBPUCTHUYECKASI CXeMa PeIIeHUs YIPAKHEHUI ONIPpeIeIEHHOTO TUTIA.

Meau Kypca:

N3yuyeHne MareMaTMKA B OCHOBHOM IIIKOJI€ HAMpPaBJICHO Ha JOCTUXKCHUE
CICIYIOIINX LEIICH:

1) B HanpaBJIeHMH JJUYHOCTHOTO Pa3BUTHS

* pa3BUTHEC JIOTHYECKOTO M KPUTHUYECKOTO MBINIJICHUS, KyJIbTYPhl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY JKCIICPUMEHTY;

* popMUpoOBaHUE y YUAIIMXCSI HHTEIUICKTYIBHOW YECTHOCTH U OOBCKTUBHOCTH,
CIIOCOOHOCTH K TIPEOAOJICHHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITCKAIOMIUX U3
OOBIZICHHOTO OIIBITA;

* BOCIHTAaHWE KA4YeCTB JIMYHOCTH, OOCCIICUMBAIONINX  COIHATBHYIO
MOOHJILHOCTD, CITOCOOHOCTh MPHUHUMATHh CAMOCTOSITEIIbHBIC PEIICHHS;



* (opMupoBaHHE KAYECTB MBINIJICHUSA, HEOOXOMMMBIX I ajamnTalud B
COBPEMCHHOM MH(OPMAIIMOHHOM OOIIICCTBE;

* pa3BUTHC HMHTEpeca K MAaTeMaTHUYCCKOMY TBOPUYECTBY M MaTEMaTHYCCKUX
CIIOCOOHOCTEI;

2) B MeTanpeaIMeTHOM HANPaBJIeHUH

* (hopMHUpPOBAHKE TIPEICTABICHUN O ¥aTeMaTHKe KaK 4acTH OOIIeUeTOBEYECKOM
KyJIbTYpPbI, O 3HAYUMOCTH MAaTEMaTUKH B Pa3BUTHUU IUBWIN3AIMH U COBPEMEHHOTO
00I1eCTBa;

* pa3BUTHE TPEACTABICHUA O MaTeMaTWKe Kak (OopMe OINMCAHUS W METOJIE
MO3HAHUS  JCHCTBUTEIBHOCTH,  CO3JaHHUE  YCIOBHH  JI1  TPHOOPETCHHS
IIEPBOHAYAJILHOTO OIBITa MATEMaTHYSCKOT'O MOACIIUPOBAHUS;

* ¢opmupoBaHHE OONMX CHOCOOOB MHTCIUICKTyaIbHOW JICATEIBLHOCTH,
XapaKTEePHBIX JUII MAaTEMAaTHKU U SIBJISIOIIMXCS OCHOBOM IMO3HABATEIBLHON KYJIBTYPHI,
3HAYUMOI IS Pa3IMYHBIX chep YeJIOBEYSCKOMN JESITENILHOCTH;

3) B npeIMeTHOM HaNpaBJICHUH

* OBJIQJICHUEC MATEMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMU JJIs
MPOJOJKEHUST OOy4YeHUs B CTapllied IIKOJE€ WIM HHBIX 0011e00pa3oBaTeIbHbIX
VUPEKICHUSIX, H3YYCHUS CMEXHBIX JUCHUUIUIMH, MPUMEHEHUS B TOBCEIHEBHOU
KU3HU;

e co3manve (QyHmamMeHTa JIsi MaTeMaTHYECKOro pa3BUTHUS, (HOPMUPOBAHUS
MEXaHU3MOB MBIIIJICHUS, XapaKTEPHBIX JJII MATEMATUUYECKON e TEIbHOCTH.

[TpakTHdeckass 3HAYUMOCTH MIKOJBHOTO Kypca MareMaTukd 5-9  Kiaccos
COCTOUT B TOM, YTO MPEIMETOM €€ U3YUECHHUS SBIISIFOTCS MPOCTPAHCTBEHHBIE (DOPMBI U
KOJMYECTBEHHbIE  OTHOLIEHUS  peajbHOro wMupa. B coBpeMeHHOM  Mupe
MaTeMaTh4yecKasl OJAIr0OTOBKAa HEOOX0AMMa Ka)XXJOMY YEJIOBEKYy, TaK KaK MaTeMaTHKa
MPUCYTCTBYET BO BCEX chepax YeIOBEUECKOU A TENbHOCTH.

Marematuka SBASI€TCS OJHMM M3 OMNOPHBIX IIKOJBHBIX IPEIMETOB.
MatemaTuueckue 3HaHHS W YMEHHUS HEOOXOIMMBI ISl M3ydeHUus anredpel U
Ir€OMETPUH B CTAPILUX KIIACCAX, a TAKXKE JUISl U3YUYECHHS] CMEXHBIX JIUCIMILIVH.

OpHOM W3 OCHOBHBIX I€JIeM H3y4YEHHs MATEMaTUKU SIBJIIETCS pPa3BUTHE
MBIIUICHUS], TPEKE BCEro (POPMUPOBAHUS aOCTPAKTHOTO MBIIIJICHUS.

B npormecce u3yueHuss MareMaTuKu Takke (GOPMUPYIOTCS M TaKkWe KadyecTBa
MBIIICHHS], KaK CHJIa ¥ THOKOCTb, KOHCTPYKTUBHOCTh U KPUTUYHOCTb.

B mporuiecce n3yueHus MaTeMaTHKU YYCHUKH 5-9 KIaccOB yyaTCsl U3jaratb CBOU
MBICJIM SICHO M HWCYEpIbIBAIONIE, MPUOOPETAIOT HAaBBIKM UYETKOTO W TPaMOTHOTO
BBITIOJIHEHUS MAaTEMaTUYECKHUX 3alUCel, IPU 3TOM HMCIOJIb30BAHUE MAaTEMATUYECKOIO
A3bIKa TTO3BOJISIET PAa3BUBATH Y YUAIIUXCSI TPAMOTHYIO YCTHYIO U TUCbMEHHYIO PEYb.

3HaKOMCTBO C HUCTOpUEW pa3BUTUSI MAaTEMAaTUKH Kak Hayku (opmupyer y
YYaIMXCS MPEACTABICHUS O MAaTEMATUKE KaK YaCTH OOLIECYEIOBEYECKON KYJIbTYPHI.



3HauUTENbHOE BHHUMAHHE B H3JIOKEHUU TEOPETUYECKOr0 MaTepuaia Kypca
yIENsAETCd €ro MOTUBAILMM, PACKPBITUIO CYTH OCHOBHBIX MOHATHM, HIEH, METOOB.
OOyueHue MocTpoeHo Ha 0a3ze TEOpUH PA3BUBAIOIIETO OOYYEHUS, YTO JIOCTHUTAETCS
OCOOEHHOCTSIMU H3JIOKEHUS TEOPETHMUECKOrO0 MaTephalia M YINpaXHEHUSIMHU Ha
CpaBHEHHE, aHAJIN3, BBIJCIICHUE TJIABHOTO, YCTAHOBJICHHE CBA3CH, Kiaccudukarmio,
00o0mieHne u cucrtemaruzamuio. Ocobo akIEHTUPYETCS COAEPKATENbHOE PACKPHITHE
MaTEMaTHYECKUX TOHSATUH, TOJIKOBAHUE *CYIIHOCTH MAaTEeMAaTUYECKUX METOIOB H
00JacTu WX MPUMEHEHHS, IEMOHCTPAIIU BO3MOKHOCTEH MPUMEHEHUS TEOPETUIECKIX
3HAHUU JJI pelIeHus 3a7a4 MPUKIAIHOTO XapaKTepa, HalpuMep, peleHrne TEKCTOBBIX
3a/a4, JICHEKHbIE M MPOLIEHTHBIE PacueThl, YMEHHUE MOJIb30BATHCA KOJIMYECTBEHHOM
uH(popmalmeii, TpeiICTaBICHHON B pa3MUHbIX (GOpMaX, YMEHUE «UUTATh» TpaduKH.
Oco3HaHue OOWIero, CYIIECTBEHHOTO SBJISIETCS OCHOBHOM 0a3od Il perieHus
ynpakHeHud. BakHO NPUBOAUTH JAETallbHbIE MOSICHEHUS K PEIICHUIO THUIOBBIX
yIpaKHEHU. DTUM PacCKpBIBAETCS CYyTh METOJA, MOJX0Ja, Mpejaraercs ajaropuTMm
WJIM DBPUCTUYECKAS CXeMa PEIICHUS YIIPaXHEHUHN OMpeIeTICHHOTO TUTIA.

C ToukM 3peHHUs1 BOCIUTaHUs TBOPUECKON JTUUYHOCTH, OCOOEHHO Ba)KHO, YTOOBI B
CTPYKTYPY MBIIIJICHUSI YYalIuXcsl, KpOME aJTOPUTMUYECKUX YMEHHUM U HAaBBIKOB,
KOTOpBIe ChOPMYIHMPOBAHBI B CTaHAAPTHBIX MpaBWiIax, (HOpMyNIax M alropuTMax
ACHCTBUA, BOILIM SBPUCTHYECKHE MPUEMBI KaK OOIIEro, Tak W KOHKPETHOTO
Xapaktepa. JTu NpUéMbl, B YaCTHOCTH, (POPMHUPYIOTCS TMPH MOUCKE PEHICHHUS 3a]ad
BBICIIUX ypPOBHEH cioxHOCTU. [l amanTanuu B COBPEMEHHOM HH(OPMAIIIOHHOM
o01ecTBe BaXKHBIM (PakTopoMm siBisgeTCS (HOPMUPOBAHUE MATEMATUUYECKOTO CTHIIS
MBIIIUICHUS, BKJIIOYAlONiee B ce0d HHIAYKIUIO W JCAYKIMIO, OO0O0OIeHHE U
KOHKPETHU3aIMIO, aHalu3 ¢ CHUHTE3, KIacCU(PUKAIMI0 ¢  CUCTEMATHU3AIIMIO,
abCTparupoBaHKe U aHAJIOTHUIO.

OOyuyenue wmaTemMaTHKU Ja€T BO3MOXKHOCTh  IIKOJBHUKAM  HAYy4YHTHCS
IJIAHUPOBATH CBOIO JIEATEIBHOCTh, KPUTHYECKH OLICHUBATh CBOKO JIESITEIBHOCTD,
MPUHUMATh CAMOCTOSITEIIbHBIE PEIICHUs, OTCTAaNBATh CBOU B3TJISIIBI U YOCKICHUS.

3HaKOMCTBO C HWCTOpUEH pa3BUTUS MaTeMaTUKH Kak Hayku (opmupyer y
yUalnxcs MpeIcTaBIeHHs 0 MaTeMaTHKe KaK 9acTh 00IIeUeI0BEUECKOM KyIbTYPHI.

3HaUNTENbHOE BHUMAaHUE B W3JIOKEHWH TEOPETHYECKOr0 Marepualia Kypca
YAETSETCS €ro MOTHBAIIMH, PACKPBITUIO CYTH OCHOBHBIX TOHSTHH, WAEH, METOIOB.
OOy4deHune MOCTPOCHO Ha 0aze TEOpHUM PA3BUBAIOIIETO OOYUEHHS, YTO JOCTUTaeTCs
OCOOCHHOCTSIMH HM3JIOKEHUSI TEOPETHUECKOro MaTepualia W YNpaXHCHUSIMH Ha
CpaBHEHHE, aHAJIN3, BBIJCJIICHNWE TJIABHOTO, YCTAHOBJICHHE CBS3€H, Kiaccudukarmro,
00001eHne u cucreMaruzanuio. Ocodo akIEHTUPYETCS COAECPKATENBHOE PACKPBITHE
MaTeMaTUYeCKNX TOHSATHH, TOJIKOBAHWE CYIIHOCTH MAaTEMaTHYECKUX METOJIOB U
00J1aCTH UX MPUMEHEHHUS, IEMOHCTPAIIHS BO3MOKHOCTEH MPUMEHEHHUS TEOPETHICCKUX
3HAHWM IJIs PEeIIeHUs 33729 MPUKIIATHOTO XapaKTepa, HalpuMep, PEIIeHUE TEKCTOBBIX
3a/1a4, JICHE)KHbIE W TPOIIEHTHBIE PAacUeThl, YMEHHUE MOJH30BATHCA KOJIMYECTBEHHOM
uH(popmaIuen, MpeACTaBICHHON B Pa3IUYHBIX (OopMax, YMEHUE «UUTAThy» Tpaduku.
Oco3HaHue OOIIeTro, CYIIECTBEHHOTO SBJISIETCS OCHOBHOM 0a3oi il perieHus
yOpaKHEHHH. BaXHO NPUBOAUTL JCTAIbHBIC MOSCHEHUS K PEIICHUIO THIIOBBIX



pra}I(HeHI/II\/'I. OTUM PACKpPBIBACTCA CyThb METOJA, IIOAXO0AA, IpCAIaractcia aJropuTMm
HJIX 9BPUCTHYCCKAA CXCMaA PCIICHUA ynpamHeHm”I OIIPpCACIICHHOI'O THUIIA.

OO0mas xapakTepuCTHKA Kypca MaTeMaTHKH B 5-9 kiaccax

ConeprkaHne MaTeMaTH4ecKoro obpazoBaHusi B 5-9 kiaccax MpencTaBiICHO B
BUJIE CIEAYIOIIUX COJEPKATEIbHbIX pa3nenoB: «Apugpmemura», «Hucnoevie u
OyKkeenHbvle @vipariceHusn. Ypaeuenusn», «l'eomempuueckue ueypvl. Himepenue
2eomempuueckux  @eaudun», «IlemMeHmuvl  CMAMUCMUKU,  6EPOAMHOCHIU.
Komounamopnuie 3aoauuy, «Mamemamuka 6 UCIOPUYECKOM
pazeumuun.»nAnzeopayn, «Hucnoevie muoxncecmea», «DyHKuuu», «Inemenmul
NPUKIAOHOU MAMEMAMUKUY, «A12edpa 6 ucmopuueckom pa3zeumun)

Conepxanue pasnena «Apugpmemura» Cciyxut 0a30il jid JabHEUIIETO
W3Y4YCHUS YUAIIUMKCS MAaTEMAaTUKN U CMEXKHBIX TUCUUILINH, CIOCOOCTBYET Pa3BUTHIO
BBIYMCIIUTEILHON KYJIbTYpbl U JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS
MOJIb30BAThCS QITOPUTMAMH, a TaKXKe MPUOOPETEHUI0 MPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX B TOBCEIHEBHOW >KM3HU. Pa3BuTHE MOHATHUS O YHCIE CBSI3aHO C
M3YyUYCHHEM pPalMOHAJIBHBIX YHCEJI: HATypaJbHBIX 4YHUCEN, OOBIKHOBEHHBIX U
JNECATUYHBIX APOOEH, OJOKUTEIbHBIX U OTPULIATEIBHBIX YHCET.

Conepxanue paznena «Hucnoevie u Oykeenuvie 6vlparceHusn. YpasHeHus
dbopMupyeT 3HaHUS O MaTeMaTH4ecKoM s3bike. CyIIeCTBEHHasT poOJb MIPU STOM
OTBOJMTCS OBJIaJICHUIO (POpPMAJIBHBIM ammapaToM OYKBEHHOIO UcUHCieHus. M3yueHue
Marepuana crocoOCTByeT (POPMHPOBAHUIO Y yYallMXCd MAaT€MaTHUYECKOro armapara
pelIeHus 3a1a4 C IOMOILbIO YPaBHEHHUI.

Conepxxanue  paznena  «l eomempuueckue  uzypol. H3mepenusn
2eomempuueckux eeauuun» (GOpMUPYET y YYalllUXCS MOHATHUS TE€OMETPUYECKHUX
buryp Ha IUIOCKOCTH U B TPOCTPAHCTBE, 3aKJIaJbIBAET OCHOBBI (hOPMHUPOBAHUS
T€OMETPUYECKON «pPedumn», pa3BUBAET MPOCTPAHCTBEHHOE BOOOPAKEHHUE U JIOTUYECKOE
MBIIICHUE.

Conepxanue  pasgena  «Jnemenmovl  CHMAMUCHMUKU,  6EPOAMHOCHIU.
Komounamopnusie 3a0auuy - o0s3aTeNbHBIA KOMIOHEHT HIKOJIBHOTO 0Opa3OBaHMS,
YCWIMBAIOIIMNA €ro TMNpUKIAAHOE W MPaKTUYECKOe 3HayeHue. OIDTOT MmaTepuai
HEOOXO0JIUM, TpexaAe Bcero, sl (GopMUpoOBaHUS Yy ydaluxcs (QYHKIHOHATBLHOU
rPaMOTHOCTH, YMEHHSI BOCIIPUHUMATh U KPUTHYECKU aHAIU3UPOBATh MH(OpPMAIIHIO,
MPEJCTABICHHYIO B Pa3IUUHbIX (hopMax, IOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHUX
pEAIbHBIX 3aBUCUMOCTEMN, INPOU3BOAUTL MPOCTEHIINE BEPOSITHOCTHBIE PACUYETHI.
N3yyenne OCHOB  KOMOWHATOPHKM  TO3BOJUT  YYalIEeMyCs  OCYIIECTBIISTH
pacCMOTpEHHE CllydaeB, Tiepebop BapHaHTOB, B TOM YHCJIE€ B MPOCTEUIINX
MPUKJIA/IHBIX 33/1a4ax.

Pasnen «Mamemamuka 6 ucmopuyeckom pazeumuu) TPENHAZHAYECH I
(dbopMHUpOBaHUS TIPEACTABICHUN O MaTEMaTHUKE KaK YacTH YEJIOBEUECKOU KYJIbTYpHI,
JUTSE OOIIIETO Pa3BUTUS MIKOJBHUKOB, JIJISI CO3/IaHUS KYJIbTYPHO-UCTOPUUYECKON CPEIbl
oOyueHus. Ha Hero He BbIAENSETCA CHEHHUAIBHBIX YPOKOB, YCBOEHHE €ro He



KOHTPOJIUPYETCS, HO COJEpPXKAHHUE HTOr0 pazfeiaa OPraHUuYHO IPUCYTCTBYET B
y4eOHOM TIpollecce KakK CBOEro pojia TyMaHUTapHbIA (QOH MpU PaCcCMOTPEHHUU
npo0eMaTUKA OCHOBHOTO COJIEP’KaHUsI MATEMAaTHYECKOT0 00pa3oBaHusI.

Conepxanue pazzaena «Anzeopa» criocoOCTBYeT (POPMHUPOBAHUIO Y YHAIIUXCS
MAaTeMaTUYECKOrO amnmnapara Uil PelIeHus 3a1ad U3 Pa3HbIX pa3JeiaoB MAaTEMATHKU,
CMEXHBIX TPEIMETOB, OKPYKAIOIIEH peanbHOCTH. S3bIK anreOpbl MOTYEPKUBACT
3HQYEHUE MATEMATHKM KAaK S3bIKa JUIA* IOCTPOCHUS MATEMAaTHYECKUX MOJEen
MIPOLIECCOB M SIBJICHUI peanbHOro Mupa. B 3amaum uzydueHus: anreOpbl BXOAAT TaKkKe
pPa3BUTHE AITOPUTMUYECKOTO MBIIICHHS, HEOOXOAMMOr0, B YaCTHOCTH, JIJI1 OCBOCHUS
Kypca UWH(DOpPMATHKH, OBJIAJICHUEC HABBIKAMU JICIYKTUBHBIX  PaCCYKICHUH.
[IpeoOpazoBaHne CHUMBOJBHBIX (OPM BHOCHUT clieUU(PUUECKUN BKIAJ B pa3BUTUE
BOOOpaXKeHUsS] y4yalluxcs, MX CIOCOOHOCTEH K MaTreMaTHuecKoMmy TBOpuecTBy. B
OCHOBHOHM IIKOJIE MaTephal TPYNIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKECHUM, a
BOIIPOCHI, CBA3aHHBIE C UPPALMOHAIBHBIMU BBIPAXKEHUSIMHU, C TPUTOHOMETPUUYECKUMU
byHKIMSIMU U TpeoOpa3oBaHUsIMU, BXOAAT B COJEp)KaHUE Kypca MaTeMaTHUKU Ha
cTapiiel CTyneHu 00y4eHus B IIKOJIE.

Pasnenm» Hucnoevie muodcecmeéa» HaleleH Ha MaTEMATUYECKOE pa3BUTHE
ydamuxcs, GOpMUPOBaHUE Y HUX TOYHO, CKATO M SICHO M3JIaraTh MBICIH B YCTHOU U
MUCbMEHHOM peYH.

Conepxanue paznena «@yHKyuu» HALEICHO HA TMOJYYEHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HAaHUM O (PYHKUMU KaK Ba)KHEWILEH MaTEeMaTHYECKONM MOJEIH IS
OMMCAHUS U HMCCIIEOBAaHUS pa3HOOOpPA3HBIX MpoleccoB. M3ydeHue 3Toro marepuaia
CHOCOOCTBYET Pa3BUTHIO Y Y4YAIIMXCA YMEHHsI HCIIOJIb30BaTh pPa3JIMUHBIE S3BIKH
MaTeMaTUKu (CJIOBECHBIM, CHMBOJUYECKUN, TpapuyecKuii), BHOCUT BKJIaJ B
dbopMHUpOBaHUE TPEACTABICHUN O POJIM MATEeMATHKWA B Pa3BUTUU IUBWIN3AINHN U
KYJBbTYPBI.

Conepxanue pasjena «aemeHmovl NPUKITAOHOU MAMEMAMUKW) PACKPHIBAIOT
MPUKIAIHOE M TMPAKTUYECKOE 3HAYECHHS] MATEeMaTUKH B COBPEMEHHOM MHpE.
Marepuan crnocoOCTByeT (POPMUPOBAHUIO YMEHHS TMPEACTaBIATh U aHAJIU3UPOBATH
MH(}OpMAIHIO.

Pasznen «Ancebpa 6 ucmopuueckom pazeumuuy TPEIHAZHAYACTCS IS
(GbopMHUpOBaHUS TPEACTABICHUM O MaTeMaTUKE KaK YacTH 4YeJIOBEYECKOMKYJIbTYpHI,
IUIsi OOILIEro pa3BUTHUS IIKOJBbHUKOB, CO3JaHUSl KYJbTYpPHO- HCTOPHUYECKON Cpebl
o0yueHwus.

Lene conepxanus pasnena «leomempusa» — DpPa3BuUTh Yy yYalluxcs
MPOCTPAHCTBEHHOE BOOOPAKEHUE U JIOTUYECKOE MBIIICHHUE ITyTEM CUCTEMATUYECKOTO
M3Y4YEHUSI CBOWCTB TE€OMETPUUYECKHX (PUTyp Ha TIOCKOCTH W B MPOCTPAHCTBE H
MPUMEHEHUSI JTUX CBOWCTB TMPU PEIICHUH 3aJa4  BBIUUCIUTEIBHOTO U
KOHCTPYKTUBHOTO Xapaktepa. CyllecTBeHHasi poJib MPHU 3TOM OTBOJUTCS PA3BUTHUIO
reoMeTpudyeckod HHTyUrMu. CoueTaHue HarISJHOCTH CO CTPOTOCTBIO SIBISIETCS
HEOTHEMJIEMOM YaCThIO TEOMETPUIECKUX 3HAHWM. Martepuan, OTHOCAIIUNCSA K 0J0Kam
«Koopaunatery u  «Bektoppl», B 3HAYMTENBHOW CTEEHHM HECET B cebe
MEXIPEAMETHBIE 3HAHMS, KOTOPbIE€ HAXOASAT MNPUMEHEHHWE KAaK B Pa3JIUUYHBIX



MaTEeMaTUYECKUX AUCIUIUIMHAX, TaK U B CMEXKHBIX MIpeAMETaXx.

Copnepxanue Kypca reoMeTrpuu B 7-9 Kjaccax TMpeACTaBICHO B BHJE
CJIEYIOLIUX COJACPKATENbHBIX pa3nieioB: «I eomempuueckue guzypor», « Usmepenue
2eomempuueckux eeauyuny, «Koopounamur», «Bexkmopwory, «l'eomempusn ¢
UCMOPUYECKOM PA3ZCUMUL.

Conepxanue pasnena «leomempuueckue @ueypory Ciayxxut 0a3ol s
JaJIbHEHIIIET0 U3yUeHUs yJaluuMucs reoMérpun. M3ydeHne marepuana cnocoOCTBYET
(hOPMHUPOBAHUIO y YyUAITUXCS 3HAHUI O TEOMETPUIECKOMN (PUType KaK BaKHEHIIICH Ma-
TEMAaTHUYECKOW MOJENN [JIsl ONHMCAHWsS PEalbHOro Mupa. [JaBHas Lelb JTaHHOTO
paszena — pa3BUTh y y4allUuXCsd BOOOPAKEHHWE U JIOTUYECKOE MBIIUICHUE MyTEM
CUCTEMATHUYECKOTO U3YUYECHHUS] CBOMCTB T'€OMETPUYECKUX (PUTYpP U MPUMEHEHHUS ITUX
CBOMCTB TpH pEHICHUH 3a7a4 BBIYUCIUTEILHOTO M KOHCTPYKTHBHOTO XapakTepa.
CymiecTBeHHass pojib IPU 3TOM OTBOJIUTCS PA3BUTHIO N€OMETPUYECKOW WHTYHUIUH.
CoueraHue HarJIATHOCTU C (POPMATBHO-IOTUYECKUM MOJIXOJIOM SIBJISIETCS] HEOThEMJIE-
MOM YaCTbIO T€OMETPUYECKUX 3HAHUM.

Conepxxanue pasnena «HM3mepenue ceomempuyeckux eaudun) pacliupser u
yrayOJsieT MpeNCTaBICHUs Yydaluxcsl 00 M3MEpPEHUsX [JIMH, YIJIOB W IUIOIajei
¢duryp, crnoco0CTByeT (POPMHUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX KakK
MIPU PELIEHUU T€OMETPUYECKUX 3a/1a4, TaK U B [IOBCEIHEBHOW KU3HH.

Conepxanue paznenoB «Koopounamur», « Bekmopor) pacuupsier U yriryonser
MPEACTABICHUS y4YalIUXCsl O METOJE€ KOOpPAMHAT, PAa3BUBAET YMEHHE HIPUMEHSTh
anredpandecKuil annapar Mpu pelieHnd FreOMETPUYECKUX 3a/1ad, a TAKXKE 3a7a4 CMEkK-
HBIX JTUCIUIUINH.

Pasnen «l'eomempusn ¢ ucmopuueckom pazeumuuy, COACPKAHUE KOTOPOIO
(dbparMeHTapHO BHEAPEHO B M3JI0KEHHE HOBOTO MaTepualia Kak CBEJACHHUS 00 aBTOpax
M3y4aeMbIX (DAKTOB M TEOPEM, UCTOPUHU UX OTKPBITHUS, IPEIHA3HAYEH JIJIs1 (hOPMHUPOBa-
HUS TPEJICTABICHUN O TEOMETPUHU KaK YacTU YEJIOBEYECKOW KYJbTYpHI, JIJISi OOIIETOo
Pa3BUTHS IIKOJBHUKOB, JIJISI CO3JaHUS KYJIbTYPHO-UCTOPUUIECKOMN Cpeibl 00yUEeHUSI.



MecTo Kypca MaTeMAaTHKH B Y4€OHOM ILIaHe
bazucHbIil yueOHbIN (00pa3oBaTenbHBIN) TJIaH HA M3yYCHHE MaTEeMaTHKH B5-9
KJIacCaX OCHOBHOM IIIKOJIBI OTBOJMUT 5 y4€OHBIX YaCOB B HEJEIIO B TCUCHHUE KaXKJ0TO

roja ooydyenus, Bcero 017aco. (5-9 kimacchl — 5 yacoB B Hefelmo, Bcero 875 4acos)..

IlnaHupyeMble pe3yJbTAThl 0CBOEHHSI YU€OHOI0 NpeIMeTa

I/I3yquHe MaTE€MaTUKU B OCHOBHOM IIKOJIC JacT BO3MOKHOCTb O6Y"I3.IOHH/IMC$I
AOCTHUYDb CIICAYIOIMUX PC3YIIbTATOB PA3BUTUA:

B JIMYHOCTHOM HAIIPABJICHUM:

1) yMeHHE SICHO, TOYHO, TPAMOTHO W3JIaraTh CBOM MBICIM B YCTHOW W
MMCbMEHHOW pEeYM, T[OHMMAaTh CMBIC]I TIOCTABJICHHOW 3a/Jauyd, BBICTPaUBaTh
apryMEHTaIuI0, PUBOJIUTH IPUMEPHI U KOHTPIIPUMEDPHI;

2) KPUTUYHOCTh MBIIIJICHHUS, YMCHHUE PACIIO3HABAThH JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (DAKTa;

3) mpeicTaBieHMe O MaTeMAaTHYECKOH Hayke Kak cdepe UermoBedecKoit
JEsITeIbHOCTH, 00 ATanax ee pa3BUTHUs, O €€ 3HAUMMOCTH JIJISl pa3BUTHSI LIMBUIIU3ALIUY;

4) KpeaTUBHOCTh MBIIIJICHHS, WHHUIMATHBA, HAXOIYMBOCTh, AKTUBHOCThH IPH
pELICHUN MaTeEMaTHYECKUX 3aa4;

5) yMeHHE KOHTpPOJIMPOBATH MPOILECC M PE3YJbTaT Y4eOHON MaTeMaTH4ecKOu
NEeSATENBHOCTH;

6) COCOOHOCTh K 3MOIMOHAILHOMY BOCIIPHSTHIO MaTeMaTHYECKUX OOBEKTOB,
3a/1a4, pEIIEHUN, PACCyKICHUM;

7) BOCHHTaHUE POCCHUCKON TPaKTAHCKOW HWICHTUYHOCTH: TAaTPHOTH3MA,
yBaxeHuss Kk OtedecTBy, OCO3HaHMUS BKJIaJa OTEUYECTBEHHBIX YUYEHBIX B pPAa3BUTHE
MHPOBOW HAYKH;

8) OTBETCTBEHHOE OTHOUICHHE K Y4YEHHIO, TOTOBHOCTh W CIIOCOOHOCTH
oOyyarommxcsi K CaMOpa3BUTUIO M CaMOOOpa30BaHUI0O HAa OCHOBE MOTHUBAIMU K
0Oy4EeHHIO U TTO3HAHUIO;

9) oco3HaHHBIM BBHIOOP M MOCTPOCHHE JANbHEHIICH WHIWBUAYAIbHON
TpaekTopuu o0Opa3oBaHusi Ha 0a3e OpPHUEHTHPOBKHM B Mupe mnpodeccuii u
npo(eCCHOHANBHBIX MPEANOYTCHUH C y4ETOM YCTOMYMBBIX I103HABATEIbHBIX
MHTEPECOB, a TaK)Ke HA OCHOBE ()OPMUPOBAHUS YBAXKUTEIHHOIO OTHOILEHUS K TPYAY,
Pa3BUTHE OIbITA YYaCTHUS B COLIMAIIBHO 3HAYMMOM TPY/E;

10) yMeHne KOHTPOJIMPOBATH MPOIIECC M PE3YJIbTAT y4eOHON 1 MATEeMaTHYECKOM
NEeSTENbHOCTH;

11) KPUTHUYHOCTH MBIILICHUS, HHULIMATUBA, HAXOJIYHUBOCTh, aKTUBHOCThH IPHU
pELIeHUN T€OMETPUUECKUX 3a/1a4;



B MeTANpPeAMETHOM HANPABJICHUN:

1) nepBoHavYaIbHBIC MPEACTABICHUS 00 UACSIX U O METOJIaX MaTEMATHKHU Kak 00
YHUBEPCAJIBHOM SI3bIKE HAyKW W TEXHHKH, O CPEACTBE MOJCIUPOBAHUS SIBJICHUUA U
IIPOLIECCOB;

2) yMEHHE BHJIETh MaTEMaTHUYSCKYIO0 3aJady B KOHTEKCTEe MPOOJIeMHON
CUTYallMH B IPYTUX AUCLMILIMHAX, B OKpYXKaIOIEen )KU3HU;

3) yMeHHE HaXOIUTh B PA3IMYHBIX UCTOYHHKAX HH(OPMAIUIO, HEOOXOAUMYIO
JUISL pEIIEHUs] MaTeMaTUYeCKUX MpoOJjeM, U Npel-CTaBIATh €€ B MOHATHOU (hopme;
MIPUHUMATh PELICHHUE B YCIOBUSIX HEMOJHOW M U30BITOYHOM, TOYHOM M BEPOATHOCTHOM
uHpopMaImy;

4) yMeHUE TTIOHUMATh U HMCIIOJIb30BaTh MATEMATHUYCCKUE CPEICTBA HATIISTHOCTH
(rpaduku, TUarpamMMbl, TaOJIUIbI, CXEMBI U JIp.) JJIsl WUTFOCTPAIIMK, UHTEPIIPETAINH,
apryMEHTaluu;

5) yMeHHE BBIIBUTATh THIIOTE3bl NMPH PEIICHUU y4eOHBIX 3a/a4 M TOHUMATh
HEOOXOJMMOCTb UX MTPOBEPKU;

6) yMeHHE TPUMEHSATh MHIYKTUBHBIC U JCTYKTUBHBIC CIIOCOOBI PACCyXJICHHIA,
BUJIETh Pa3IMYHbIC CTPATETUU PEIICHUS 3a/1a4;

7) MOHMMAaHWE CYIIHOCTH AalTOPUTMHYECKUX TMPEIANHCAHUN W  yMCHHE
JEHUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

8) ymeHHe caMOCTOSITeTbHO CTaBUTh IIEJIH, BEIOUPATh U CO3/1aBaTh AJTOPUTMEI
JUTS pelIeHus1 y4eOHbIX MaTeMaTUYECKUX TPOOIeM;

9) ymeHue MmiIaHUpPOBaTh U OCYIIECTBIATH JEATEIbHOCTh, HAMPABICHHYIO Ha
pelIeHue 3a1a4 UCCIEA0BATEIbCKOrO XapakTepa;

10) yMeHHe caMOCTOSITEILHO ONMPENEATh IEIU CBOEr0 OOydYeHHs, CTaBUTh W
dbopMynupoBath Juisl ce0si HOBbIE 3a7aud B yuéOe, pa3BUBATb MOTHBBI U MHTEPECHI
CBOCH MO3HABATEJIbHOM JICATEILHOCTH;

11) yMeHHE COOTHOCHTH CBOW JCHCTBUSI C IUIAHUPYEMBIMHU pE3yJbTaTaMH,
OCYLIECTBJISATh KOHTPOJIb CBOEH JEATEIBHOCTH B NPOLECCE JTOCTHKEHUS pe3yibTaTta,
OMpeaensTh CIOocOObl IEUCTBUM B paMKax MPEIIOKEHHBIX YCIOBHM M TpeOOBaHUM,
KOPPEKTUPOBATh CBOU AEHUCTBUSA B COOTBETCTBUM C U3MEHSIONIEHCS CUTYallUECH;

12) yMmeHHe oOmpeAeisaTh IMOHATHSA, CO37aBaTh OOOOIICHMS, YCTaHABIIMBATH
aHaAJIOruH, KJIAacCU(PUIIMPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUS U KPUTEPUU
IUTSl KaccU(pUKALIHY;

13) ycraHaBIMBaTh MPUIUHHO-CIICICTBEHHBIC CBSI3H, TPOBOJIUTH JI0KA3aTEIILHOE
paccykJieHue, yMO3akiIoueHue (MHAYKTUBHOE, NEAYKTUBHOE W IO aHAJIOTMH) U
JieJaTh BBIBO/IBI;

14) yMeHue WUTIOCTPUPOBATh W3YYCHHBIC TOHATUS M CBOWCTBa (uryp,
ONPOBEPIaTh HEBEPHBIE YTBEPKIACHUS;

15) KOMIIETEHTHOCTh B  O00JACTH  WCIOJIB30BaHHS  MH()OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

16) mepBOHayaIbHbIEC MPEACTABICHUA 00 UIACSIX U O METOaX T€OMETPHH Kak 00
YHUBEPCAIBHOM $3bIKE HAYKW M TEXHUKH, O CPEJICTBE MOJEIUPOBAHUS SBICHUM U



IIPOLIECCOB;

17) yMeHuwe BHIETh TEOMETPHYECKYIO 33Jady B KOHTEKCTE MpOOIeMHON
CUTYallMM B IPYTUX JUCLMIUIMHAX, B OKPYXKAIOIIEH KU3HY;

18) ymeHMe HaXOAUTh B Pa3IMYHBIX UCTOYHUKAX HH(OPMAIIHIO, HEOOXOTUMYIO
IUIA peUIeHHs] MaTeMaTHYeCKUX MpoOJieM, W MPEACTaBIATh €€ B MOHATHOU ¢opme,
MPUHUMATh pEIIEHUE B YCJIOBUSAX HENOJHONM WM W30BITOYHOM, TOYHOM WU
BEPOSITHOCTHOM MH(OpMAIINH; *

19) yMeHwe TOHMMAaTh © HCHOJH30BATH MATEMAaTHYECKHE CpEICTBA
HaIJISITHOCTH (YEPTEKHU, TAOIULbI, CXEMBI U JIp.) IS WILTIOCTPALlUU, UHTEPIPETALIH,
apryMEHTaluu;

20) yMmeHWe BBIBHTaTh THIIOTE3bl MPH PEIICHHH 33aadydl H I[OHHMATh
HEOOXOMMOCTb UX ITPOBEPKU;

B IIPeIMETHOM HANIPABJICHUM:

1) oBnageHue O0a30BBIM TOHSTHIHBIM almmapatoM IO OCHOBHBIM paszjieiam
COJIEp)KaHus; MpPEICTaBICHHE 00 OCHOBHBIX H3Y4YaeMbIX MOHATHSAX (YHCIIO,
reoMmerpuyeckas ¢urypa, ypaBHeHHE, (YHKIHUS, BEPOATHOCTh) KaK BaKHEUIIINUX
MaTEeMaTUYECKUX MOJEIISIX, TO3BOJISIOIIUX OMUCHIBATh U U3Y4YaTh PeaIbHbIE TPOLIECCHI
U SBJICHUS;

2) yMeHue paboTaTh ¢ MaTEeMaTUYECKUM TEKCTOM (aHaJIU3UpPOBATh, U3BJICKATh
HE00XOAMMYIO MH(OPMAIMIO), TOYHO U TPAMOTHO BbIPa)KaTh CBOM MBICIN B YCTHOU U
MMCbMEHHOW PEeYH C MPUMEHEHHEM MAaTEeMaTH4YE€CKON TEpPMHUHOJOTMU U CHUMBOJIMKH,
UCIIOJIb30BaTh  pAa3JIMYHblE SI3bIKM MATEMATHKH, MPOBOJIUTH  KJaccU(UKaIIH,
JIOTUYECKHE 000CHOBAHMUS, TOKA3aTEeIbCTBA MATEMATHUECKUX YTBEPKICHHUI;

3) pa3BHUTHE MPEICTABICHUI O YUCIE U YUCJIOBBIX CUCTEMAax OT HATYpaJbHbIX
N0 JCUCTBUTENBHBIX YKCEN; OBJAJCHUE HABBIKAMU  YCTHBIX, IHCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BEIYMCIICHUN;

4) oBlageHUE CHUMBOJBHBIM SI3BIKOM alreOpbl, NpUEMaMH BBITOJHEHUS
TOKJIECTBEHHBIX MPEOOPA30BaHUN PAIIMOHATIBHBIX BBHIPAKECHUM, PEIICHUS YPaBHEHUH,
CUCTEM ypaBHEHUH, HEPABEHCTB U CHCTEM HEPABEHCTB; YMEHUE HCIOJIb30BATh HJICIO
KOOpJIMHAT Ha IUIOCKOCTU MJII WMHTEPHpPETAlMH YpaBHEHUM, HEPABEHCTB, CHCTEM;
YyMEHUE NPHUMEHSTh alredpanyeckue mpeoOpa3oBaHMsl, ammapaT YpaBHEHUUH U
HEPaBEHCTB ISl pELIECHUS 3a/1a4 U3 Pa3IM4HbIX pa3/IesioB Kypca;

5) oBiajeHWe CHCTEMOW (PYHKIMOHAIBbHBIX TMOHATHH, (QYHKIMOHAIbHBIM
A3BIKOM W CHMBOJIMKOW; YMEHHUE HCHOJb30BaTh (YHKUMOHAIBHO-TpaduyecKue
MIPEICTABICHUS 17151 OMMCAHUS U aHAJIW3a peajbHbIX 3aBUCUMOCTEM;

6) OBIAJEHHUE OCHOBHBIMH CIOCOOAMU  MPEJCTABICHUS W  aHAJIM3a
CTaTUCTHUYECKUX  JIAHHBIX;  HAJIW4YME  MPEJACTABICHUH O  CTAaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B pEaJlbHOM MHpPE U O PA3IMYHBIX CIOCO0aX HMX M3Y4YEHUS, O
BEPOATHOCTHBIX MOJEIISIX;

7) OBIQJEHUE T'E€OMETPUYECKHM S3BIKOM, YMEHHE HCIOJb30BAaTh €ro IS
OMMUCAaHUS MPEAMETOB  OKPYKAIOIIEro MHUpPA; Pa3BUTHE MPOCTPAHCTBEHHBIX



OpeNCTaBICHUA M U300pa3UTENbHBIX  yMEHUM, MNpPUOOpPETEHHUE  HABBIKOB
r€OMETPUYECKUX TOCTPOCHUM;

8) yCBOEHHE CUCTEMaTUYECKUX 3HAHUW O IJIOCKUX (UTypax U UX CBOMCTBAX, a
TaK)Ke Ha HArJISJHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TellaX, YMEHUE
MPUMEHATHh CHUCTEMAaTUYECKHE 3HAHUS O HHUX [UISl PELICHUS TIE€OMETPUYECKHX U
MPaKTUYECKHX 3a]1a4;

9) yMeHHe u3MeEpATHh JIMHBI OTPE3KOB, BEIMYHMHBI YIJIOB, HCIOJIb30BaTh
dbopMyIbl AT HAXOXKACHUSA TEPUMETPOB, IUIOIMIAAEH M O0OBEMOB T€OMETPUUYECKHUX
uryp;

10) yMeHHe UPUMEHSATh HM3YYECHHBIE TIOHATHS, PE3YyNbTaTbl, METOIbI IS
pelIeHusl 3ajlad MPAKTUYECKOTO XapakTepa M 3ajad M3 CMEXKHBIX JUCUUILIUH C
UCIIOJIb30BAaHUEM TIPU HEOOXOJUMOCTH CHPABOYHBIX MAaTE€pPUAIOB, KaJIbKYyJIATOPA,
KOMITBIOTEPA;

11) oco3HaHKe 3HAUCHHS TEOMETPHUH LISl TIOBCETHEBHOM KI3HU YEIIOBEKA,

12) mpencraBieHUEe O TEOMETPUU Kak cepe MaTeMaTU4eCKOW JIesTeIbHOCTH,
00 3Tanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUITU3ALIUY;

13) pasBuTHe yMeHHMI pPabOTaTh € YyYEOHBIM MAaTEMAaTHYECKHUM TEKCTOM
(aHanu3upoBaTh, H3BJIEKATh HEOOXOOUMYK HH(OpPMALMIO), TOYHO U TPAMOTHO
BBIPAXXAaTh CBOM MBICIU C MPUMEHEHHEM MaTeMaTH4YE€CKOW TEPMUHOJIOIMH U CHMBO-
JIMKH, TPOBOJIUTH KIacCU(PUKALINY, JIOTHIECKUE 0OOCHOBAHMS;

14) BnageHue 0a30BBIM IOHATHHHBIM allapaToM IO OCHOBHBIM pa3jeiiaM
COJIep KaHUS;

15) cucremaTryeckue 3HaHUS O QUTYpax U UX CBOWCTBAX;

16) mpaKTUYECKH 3HAYMMBIC TI'€OMETPUYECKHE YMCHHS W HABBIKH, YMCHHE
IIPUMEHSATD UX K PELICHUIO FT€OMETPUUECKUX U HEr€OMETPUYECKUX 3a]a4, & UMEHHO:

n300pakath (PUryphl Ha TIOCKOCTH;

UCIIOJIb30BaTh T'€OMETPUYECKUN S3BIK U  ONMCAaHUSA IPEAMETOB
OKPYXAIOILEro MUpPa;

U3MEPATHh JUIMHBI OTPE3KOB, BEIIMYUHBI YTJIOB, BBIYUCIATH TUIOMIAAH

buryp;

. pacno3HaBaTh M M300pa)kaTh paBHbIE, CUMMETPUYHbIE U MOJO0OHBIE
uryps;

. BBIMIOJIHSATH MOCTPOEHUS T€OMETPUUYECKUX PUTYP C TOMOIIBIO [UPKYJIS U
JIMHEUKWU;

. YUTaTh M MCHOJIb30BaTh MH(GOPMAIMIO, MPEICTABICHHYIO Ha YEpTEeXax,
cXxemax;

MIPOBOJIUTH ITPAKTUUYECKNE PACUETHI.



Il1anupyemble pe3yabTaThbl 00y4eHHsA
MaTeMaTHKHU B 5-9 Kj1accax

Apudmeruka

[Io oxOHYaHMN U3yYEHUS KypCa yJAIIUICA HAYYUTCS:

o OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHMUS;

J MCII0JIb30BATh TIOHATHUS, CBA3AHHbIE C JIETMMOCTBIO HATYPAJIbHBIX YHUCET;

J BbIpaXaTh 4YKCJIAa B OJKBUBAJEHTHBIX (opMax, BbIOMpas HaumbOojee
NOAXOJAIIYIO B 3aBUCUMOCTH OT KOHKPETHOM CUTYallNH;

o CPaBHHBATh U YIOPSIOYMBATH PALMOHAIBHBIE YNCIIA;

J BBIIIOJIHATH BBIYUCIICHUS C PAMOHAIBHBIMU YHCIIAMU, COYETast YCTHBIE U
M CBMEHHBIE IPUEMBI BEIYMCIICHUN, TPUMEHEHUE KAJIBKYJIATOPA;

o UCIIOJIb30BaTh NOHATUSA U YMEHUs, CBA3aHHBIE C NIPONOPLIMOHAIBHOCTBIO

BEJIMYMH, POIEHTAMH, B XOJI€ PEIICHUSI MaTEMAaTUYECKHX 3a/1a4 U 3a/1a4 U3 CMEKHBIX
MIPEMETOB, BBITIOJIHITH HECIIOKHBIC MPAKTUYECKHUE PACUETHI;

o aHANMM3UPOBaTh  TpaUKH  3aBHCHMOCTEH  MEXKIy  BEIMYHMHAMHU
(paccrosiHue, BpeMsi; TeMIiepaTypa 1 T.11.).

Yuawuiica nonyuum 6o3modicnocmy:

o NO3HAKOMUMbCA € HO3UYUOHHLIMU — CUCMEMAMU  CUUCIEHUs  C
ocHo8anuamu, omauynvimu om 10;

o yenyoums U passumv HpeoCcmasNieHuss O HAMypaibHblX YUCIAX U
CBOUCMBAX 0eTUMOCTIU,

o HAy4umvcsi UCHONb3068AMb NPUEMbL, PAYUOHATUSUPYIOUWUE BbIYUCTCHUS,
npuobpecmu HABbIK KOHMPOIUPOBAMb BbIYUCIEHUS, BblOUPAsi NOOX00AWUll OISl
cumyayuu cnocoo.

YucsoBbie 1 0yKBeHHbIE BHIPAKCHUSA. Y PABHECHUS
[Io oxOHYaHMK U3yYEHUS KypCa yUAIIUICA HAYYUTCS:

o BBINOJIHATH OIEPALIMU C YACIOBBIMU BBIPAKECHUSAMMU;

o BBITIOJIHATh MPeoOpa3oBaHUs OYKBEHHBIX BBIPAKEHUN (pacKpbITHE
CKOOOK, MPUBEICHHUE MOJOOHBIX CIIaraeMbIX);

o peuiate  JUHEMHBIE  YpaBHEHHWs, peElarh  TEKCTOBBIC  3aJlaud

anreOpanyecKuM METOJIOM.
Yuawuucsa nonyuum 6o3moorcnocms.:

o pazeums  NpedCmaegieHusi O  OYKBEHHbIX  GbIPAJCEHUAX U UX
npeobpazoeaHusx;
o 0611a0emb CNeYUaIbHbIMU NPUEMAMU peuleHUs. YPABHEHUN, NPUMEHAMb

annapam prZGHeHLHj ons PEeWERUA KAK MEKCMOBbIX MAK U npakmudeckKkux 3a0auy.

I'eomerpuueckue Gpurypsl.



N3mepeHune reoMeTpuYeCKUX BeJTUYHH
[1o okOHYaHWU U3YYEHUS Kypca YUalluiics HayunuTCs:

° pacrio3HaBaTh Ha YEpTekaxX, pUCYHKaX, MOJIENISIX U B OKPYKAIOLIEM MUPE
MJIOCKUE ¥ TIPOCTPAHCTBEHHBIC T€OMETPUUECKIE (PUTYPBI U UX DJIEMEHTHI;

° CTPOUTH YTJIbI, ONIPEACIIATh UX TPATyCHYIO MEPY;

° pacro3HaBaTh M H300pakaTh pPa3BEPTKH Kyba, MPSIMOYTOJIBHOTO
napanesenunea, TpaBUIbHON MHpaMUIB], MITHHIPA U KOHYCA;

° OTIPENENATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JTUHEHHBIC
pa3Mepsbl camoi (purypsl 1 HaA0OOPOT;

° BBEIYHCIIATh 00BEM MPSIMOYTOIBHOTO TapauIeNIeIuIe1a U Kyoa.

Yuawuucsa nonyuum 6o3moorcnocms.:

° HAYYUMbCsL BbIYUCTAMb 00BEM NPOCMPAHCIMBEHHBIX 2e0MEeMPUYECKUX
Queyp, cocmasieHHbIX U3 NPAMOY2O0TbHLIX NAPALIEAeNUNe008;

° yenyoums U pazsumes  NpeoCcmasieHusi O  NPOCMPAHCHIBEHHbIX
2eomMempuiecKux gueypax;

° HAYYUmMbCsl NPUMEHAMb  NOHAmMUEe PA3GEPMKU Ol BbINOJHEHUs

npakmuieckux pacqémoe.

JIEMEHTbI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H
[1o oxOHYaHWK U3yYEHUS KypCa yJAIIUICA HAYYUTCS:

L HCIIOJIB30BAaTh HpOCTGﬁIHPIG CITOCOOBI MNpCaACTAaBJICHUA W aHaAJIMW3a
CTaTUCTHUYCCKHNX NAHHBIX,
L pemIaTb KOM6I/IHaTOpHI>I€ 3aJa4 Ha HaXO0XACHHC KOJIHNYCCTBA 00BEKTOB

WM KOMOMHAITUH.

Yuawuucsa nonyuum eo3moorcnocms.:

o npuobpecmu NnepeoOHAYANILHLINL ONbIM OP2AHU3AYUU COOPA OAHHBIX NpPU
npogedeHulu onpoca  00UeCmMBEeHHO20 MHEHUs, OCYWEeCm8Iamb UX aHAIU3,
npeocmasisimos pe3yibmamol ONPoca 6 gude madiuysl, OUAcpammol;

o Hayyumscs HeKOmopbim CHEeYUAIbHbIM npuemam  peuleHus
KOMOUHAMOPHBIX 3A0aH.

Harasignas reomerpust

BrinyCkHUK HAy4YuTCS:

* pacnio3HaBaTh HAa YEPTEkKaX, PUCYHKAX, MOJAEISAX U B OKPYKAIOIIEM MHUPE
MJIOCKUE U MPOCTPAHCTBEHHBIE TEOMETPpUUECKUE (PUTYPHI;

* pacro3HaBaTh  pa3BEPTKUM  KyOa, NPSAMOYTrOJIBHOIO  Mapajuiesienuiesa,
MPaBUJILHOW MUPaMUJIbl, IWJIMHAPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa M MPSIMOYTOJILHOTO MapajijieienuIe/a;

* OMPENEIIATh M0 JTUHEHHBIM pa3zMepaM pa3BEPTKHU (HUTYPHI JIMHEHHBIE pa3Mepbl
camoit purypsl 1 Ha000POT;

* BBIYUCIIATH O0BEM MIPSMOYTOJILHOTO Mapajuieenunesa.

Buinycknuk nonyuum 803modcHocmy !



* HAYUUMbCsl 8bIYUCTAMb 00bEMbL NPOCMPAHCIMBEHHBIX 2e0MempUdecKux uzyp,
COCMABNEHHBIX U3 NPAMOY20TbHbIX NAPALLEIeNUNE)08.

HarypaabHnbie uncia. /{podu. PanuonajbHble yucia

BBITTyCKHUK HAYYUTCS:

* IOHUMATh OCOOEHHOCTHU ACCATUYHGH CUCTEMBbI CUMCIICHUS;

* ONIEPUPOBATH MOHITUSIMH, CBA3AHHBIMU C JIETUMOCTBHIO HATypPAIbHBIX YUCEIT;

* BBIpaXaTh YHWCIAa B OKBUBAJICHTHBIX (Qopmax, BbIOHpas Hauboiee
MOJIXO/IAIIYIO B 3aBUCIMOCTH OT KOHKPETHON CUTYallUH;

* CPaBHMBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA;

* BHIIIOJIHATh BBIUMCICHUSI C PaAlMOHAIBHBIMU YHCIIAMH, COUY€Tas YCTHBIE U
MMCbMEHHbBIC TPUEMBI BIYUCIICHUH, MPUMEHEHHUE KAJIbKYJIATOPA;

* HCTIOJIb30BAaTh TOHSATUS W YMEHHsSI, CBSI3aHHBIE C MPOTOPIUOHAIBHOCTHIO
BEJIMYUH, POIEHTAMH, B X0JI€ PEIICHUSI MAaTEMAaTUYECKHX 3a7a4 U 3a7a4 U3 CMEXKHBIX
MIPEMETOB, BBITIOJIHITH HECIIOKHBIC TPAKTUYECKUE PACUETHI.

Buinycknux nonyyum 6o3modcHocmo:

* NOZHAKOMUMBCS C NOSUYUOHHBIMU CUCEMAMU CUUCTEHUS C OCHOBAHUAMU,
omauynvimu om 10;

* yenyoums u paszeums NpeoCmasienuss 0 HAMmypaibHblX YUCAAX U CEOUCMBAX
oenumMocmu,

* HAYUUMbCS  UCHONB3068aAMb  NPUEMbBI, PAYUOHATUSUDYIOUUE  GbIYUCTEHUS,
npuobpecmu NPUBLIUKY KOHMPOIUPOBAMb BbIYUCICHUS, 8blOUPAS NOOX00AWUL O
cumyayuu cnocoo.

JlecTBUTEIbHBIE YHCJIA

BpinyCKHUK Hay4duTCS:

* HCTIOJIb30BaTh HAuYalbHBIE TPEACTABICHUS O MHOXECTBE JCHCTBUTEIHHBIX
YHCEJT;

* ONIEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSTh €TO B BEIYUCIICHUSX.

BulnyckHuk noayuum 603Mo#CHOCMb!

* pazeumv nNpeocmasienue o Yucie U YUCI08bIX CUCEMAX OM HAMYPAIbHLIX 00
0eliCM8UmMenbHbIX YUcCel; O POJiU 8bIYUCTIEHUL 8 NPAKMUKE;

* pazeumo u y2ayoumv 3HAHUS O OeCAMUYHOU 3aNnUCU OetiCMBUMENbHbIX YUCe
(nepuoouueckue u Henepuoouyeckue opoou).

N3mepenusi, npudJIMKEHNS, OLEHKH

BbIIyCKHUK Hay4dnTCS:

* HICIIOJIB30BAaThb B XOJE PEIICHHs 3a1ad DJIEMEHTapHbIE IPEICTaBIICHMUS,
CBSI3aHHBIE C MPUOTMKEHHBIMHU 3HAUEHUSIMU BEJIUUUH.

Buvinycknuk nonyuum 603MOHCHOCMY .

* NOHAMb,  YMO  YUCNIOBble  OAHHble, KOMOpble  UCHONb3YIOMCA  OJA
Xapaxkmepucmuky 00bEKMOo8 OKpYHCAouieco Mupd, AGIAI0MCcs NpeumMyujecmseeHHo



NPUOTUINCEHHBIMU, YMO NO 3aANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOepIHCAUUXCI 8
UHDOPMAYUOHHBIX UCOYHUKAX, MOJNCHO CYOUMb O NOSPEUHOCIU NPUOIUINCEHUS,

* NOHAMDb, YMO NOSPEULHOCTb  De3VIbIMAma  BbIYUCIEHUL  OO0JNCHA  ObIMb
COUBMEPUMA C NOZPEUHOCMbIO UCXOOHBIX OAHHBIX.

AJiredpanyeckue BbIpaKeHHs

BBITTyCKHUK HAYYUTCS:

* ONEPUPOBATH MOHATHUSIMHU «TOXICETBO», «TOXKICCTBEHHOE MPEOOpa3oBaHUEy,
permarth 3a7a4n, coaepxkaIire OyKBeHHbIC JaHHBIC;, padoTaTh ¢ (HhopMyIaMu;

* BBITIOJTHATEL MPEOOpa30BaHUs BHIPAKECHUN, COJEPIKAIMUX CTEMEHU C IEIIBIMU
MOKa3aTeJISIMU M KBaJpaTHbIC KOPHHU;

* BBITIOJTHATH TOXKICCTBCHHBIEC NIPEOOpPa30BaHMUs PAIlMOHATBHBIX BBIPAKCHUN Ha
OCHOBE TIPaBUJI ICUCTBUI Hal MHOTOWICHAMH H alNTreOpandecKuMu ApoOsIMu;

* BBINOJIHATH PA3JI0KEHNUE MHOTOWICHOB Ha MHOKHUTEIIH.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

* BBINOJIHAMb MHO20ULA208ble NPeoOPA308aHUsL DPAYUOHATILHBIX BbIPANCEHUIL,
NPUMEHSISL WUPOKULL HAOOP CROCOO08 U NPUEMOS,

* NPUMEHAMb  MONCOeCMBEHHble Npeobpa3o8anuss O peuleHus 3a0ad U3
PAa3u4HLIX pazoenos Kypca (Hanpumep, OJisl HAXOHCOEHUs. HAUOONbULe20/HAUMEHb-
uie2o 3HaA4YeHUsl BbIPANCEHUS).

YpaBHeHust

BBITTyCKHUK HAYIUTCS:

* pelmaTb OCHOBHBIE BHUJbI PALMOHAIBHBIX YPAaBHEHHWW C OJHOM IEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHUI C JBYMS IEPEMEHHBIMH;

* IOHMMAaTh YPAaBHEHHME KaK BAXKHEHINYID MaTEeMaTHYECKYyI0 MOJETb s
OMHCAHUS M M3YYCHHUS PA3HOOOPA3HBIX pEaTbHBIX CHUTYallMi, periaTh TEKCTOBBIC
3aJ1a4uM aIredpanyeckKuM METOJIOM;

* IPUMEHATHh TpapuyecKue MPEACTABICHUS ISl HCCIEIOBAaHUS ypaBHEHHA,
MCCJICIOBAHMS M PEIICHUSI CUCTEM YPABHEHHM C IBYMs ITEPEMEHHBIMHU.

BuinyckHuk nonyuum 603Mo#CHOCYb !

* 0671a0emb  CNeyuaibHbIMU HPUEMAMU  pPeuleHusi YPAGHEeHUl U cucmem
VPAGHeHUl, Y8ePEeHHO NPUMEHAMb annapam ypasHeHuu OJisl peuleHus pazHooopasHuLx
3a0ay U3 Mamemamuru, CMeXCHbIX NPeoMemos, NPAKMUKU,

* npuMeHams 2paguueckue npeocmasienus Oas UCCIe008aHUs YPABHEHU,
cucmem ypasHeHut, cooepicauux OyKeeHHvle Kodppuyuenmeol.

HepaBencrBa

BbIIyCKHUK Hay4dnTCS:

* IOHUMAaTh W TPUMEHATh TEPMUHOJOTHUIO W CHUMBOJIMKY, CBS3aHHBIE C
OTHOLIEHHEM HEPABEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

* pelaTh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI;, PEIIATh
KBaJpaTHBIEC HEPABEHCTBA C ONMOPOU Ha TpauuecKue mpeICTaBICHNUS;



* IPUMEHATH ammapar HEPaBEHCTB JIJI PEIICHUS 3a1a49 U3 Pa3IMIHBIX Pa3JeoB
Kypca.

BolnyckHuk noiyuum 603M0HCHOCHb HAYYUMBCSL.

* PA3HOOOPA3HBIM — NPUEMAM — OOKA3AMEeNbCMEAd  HEePABEeHCMS,  YBEPEeHHO
NpUMEeHsAMb annapam HepaseHcmas 0/ peuleHus: pazHo0OPA3HbLIX MAMeMamuyecKux
3a0a4 u 3a0a4 U3 CMENCHbIX NPEOMEemos, NPAKMUKU,

* npuMeHamb epaghuueckue npeochHiasienuss 0as UCCIeO08aHUS HEePABEHCMS,
cucmem HepaseHcmas, cooepacaujux byKkeeHnvle Ko3ppuyuenmeol.

OcHoBHbIC OHATHA. UHCI0BbIEe PYHKIMHU

BBITTyCKHHUK HAyYUTCS:

* IOHUMAaTh M HCIIOJIb30BaTh (PYHKIIMOHAIBHBIC IMOHATHS W S3BIK (TEPMHUHBI,
CUMBOJINYECKHE 0003HAUCHUSA);

* CTPOUTH TpaUKH AIEMEHTAPHBIX (PYHKIIUI; HCCIEAOBATh CBOMCTBA YHUCIOBBIX
(YHKIIHMIA Ha OCHOBE M3yYCHHS IIOBEJICHUS UX TPa(UKOB;

* IOHUMATh (YHKIUIO KaK BaXHEHUIIYI0D MAaTEMAaTHYCCKYIO MOJCIb [
OIKMCAHMS MPOIICCCOB U SBJICHUI OKPYKAIOIIEr0 MUPA, MIPUMEHATH ()yHKIIHOHAIbHBIH
S3BIK  JUISL  ONMHMCAHHWS W KCCICAOBAHUSA 3aBHCHUMOCTCH MeEXay (QH3NICCKHUMHU
BEJIMYMHAMU.

BulnyckHuk noayuum 603mM0#CHOCHb HAYYUMBCSL.

* NPOBOOUMD UCCIEO08AHUS, CBA3AHHbIE C U3YUeHUeM C8OUCME (QYHKYULL, 8 MOM
yucie ¢ UCNONb308AHUEM KOMNbIomMepd, HA OCHO8e 2paghukos u3yueHHuvlXx QYHKYull
cmpoumbs OoJiee Cl0JCHble 2papuru (KYCOUHO-3A0aHHbIE, C «BbIKOJOMBIMUY MOUKAMU
um. n.);

* UCNOIB3068aMb (DYHKYUOHAIbHbIE NPeOCMABIeHUs. U CBOUCMB8A (DYHKYuULl Ois
PpeueHUs MamemMamuyeckux 3a0ay U3 pasiuyHulx pazoenos Kypca.

Yucii0Bble MOCTECA0BATEILHOCTH

BpinyCKHUK Hay4duTCS:

* IOHMUMaTh M HCHOJb30BaTh S3bIK  MOCJIEAOBATENbHOCTEH  (TEPMUHBI,
CUMBOJIMUECKHE 0003HAUYECHUS);

* IPUMEHATh (POPMYJIbI, CBSA3aHHBIE C apU(PMETUYECKOW U T€OMETPUUYECKOU
Mporpeccueil, u anmapar, chOpMHUPOBAHHBIN IPU U3YUYEHUH IPYTUX pa3liesoB Kypca, K
PELICHUIO 33]1a4, B TOM YUCJI€ C KOHTEKCTOM U3 pPEalbHOM KU3HU.

Buinycknuk nonyuum 803M04CHOCb HAYUUMbCA

* peuiams KOMOUHUPOBAHHbIE 3A0aYU C NPUMEHEHUEeM QOpMYn n-20 4leHa u
CYMMbl NepeviX N 4YleHO8 apugmemuyeckou U 2eoMempudecKol npozpeccul,
NPUMEHSA NPU IMOM AnNapam ypasHeHul U HepageHcms,

* NOHUMAMb APUPDMEMUYECKYI0 U 2EOMEMPUUECKYI0 NPOSPeCCUI0 KaK (YHKyuu
HAMypanbHO20 apeyMeHma, CEA3bl8amsb apu@dMemudecKyro npoepeccuro ¢ JUHEUHbIM
DPOCMOM, 2e0MEMPUYECKYIO — C IKCNOHEHYUATIbHBIM POCMOM.

OnucarejibHAA CTATUCTHUKA



BBITyCKHUK Hay4WTCSl MCIIOJIB30BATh MPOCTEHINNE CITOCOOBI MPEACTABICHUS U
aHaJlM3a CTATUCTHYECKUX JTaHHBIX.

Buinyckuux noayyum 603MONCHOCMb Npuodpecmu NepeoHAYAIbHbIL  ONbIM
opeaHuzayuu coopa OAHHBIX NPU NPOBEOeHUU ONpPOCcd O0O0UEeCMBEHHO20 MHEHUs,
oCywecmenams ux aHaau3, npeocmasisams pe3yibmamsl onpoca 8 eude mabauybl,
ouazpammai.

Cay4aiinbie COOBITHSI M BEPOSITHOCTD

BpINyCKHUK Hay4YuTCd HAXOAUTh OTHOCHUTEJIBHYIO YaCTOTY W BEpPOATHOCTH
CIIy4ailHOTO COOBITHS.

BuvlnyckHuk — nonyyum — 803MOJNCHOCMb  Npuobpecmu  Onvim  NPOBEOEHUs.
CAYYAUHBIX ~ OKCNEPUMEHMO8, 8 MOM 4Yucie ¢ HOMOWbI0 KOMNbIOMEPHO20
MOOenUposaHus, UHmMepnpemayuu ux pe3yibmamos.

KomOunaropuka

BhINTyCKHUK Hay4dyuTCs peniaTh KOMOMHATOPHBIC 3aJa4uid HAa HAXOXKJEHUE YKCIIa
00BEKTOB WU KOMOUHAIUH.

Buinycknuk noayuum 603mMoi#CHOCMb

* yenyoums u pazeums npeocmasienusi 0 NPOCMPAHCMBEHHbIX 2e0MEMPUUECKUX
Queypax;

* HAYYUMbCA NPUMEHAMb NOHAMUE PA36EPMKU OJISl 8bINOJIHEHUSL NPAKMUYECKUX
pacuémos.

I'eomerpuyeckue purypsi

BpinyCKHUK Hay4uuTCS:

* I0JIb30BATHCS SI3BIKOM T€OMETPHUU JIJIsI OMHCAHUSI MPEIMETOB OKPY’KAIOIIETO
MHpa ¥ UX B3aUMHOTO PACTIOJIOKEHUS,

* pacro3HaBaTh M HW300pakaThb Ha 4YepTEXaxX M PHUCYHKaX TeOMETPHUYECKHUE
(burypsl 1 UX KOH(MUTYpaLIUH;

* HAXOJINTh 3HAYCHWS JIJTMH JIMHCWHBIX JJIEMEHTOB (UTYP M WX OTHOIICHHS,
rpagycHyto mepy yriaoB ot 0° go 180°, npuMeHsis onpeiesieHus, CBOMCTBA U MPU3HAKU
buryp M uX dSJIEMEHTOB, OTHouIeHUs (uryp (paBEeHCTBO, MOI00HE, CUMMETPHH,
MOBOPOT, MapaJiIeIbHbIN TIEPEHOC);

* ONIEPUPOBATh C HAYAIHHBIMU TIOHSITHSIMU TPUTOHOMETPUH U BBIMOTHITH
AJIEeMEHTapHbIE onepany Hajl GYHKIIUSIMH YTIIOB;

* peraTh 3a/1auyu Ha JI0Ka3aTeIbCTBO, OMMPAsCh HA U3YYEHHBIE CBONCTBA (PUTYD
Y OTHOIICHUH MEXKITY HUMHU Y IPUMEHSS U3YICHHBIC METObI JOKA3aTEIIbCTB;

* peIIaTh HECIOXKHBIC 3a7a4l Ha TIOCTPOSHUE, IPUMEHSSI OCHOBHBIC aJlTOPUTMBI
MOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS U THHEHKH;

* pemaTh NpOCTEHIINE MIAHUMETPUYECKUE 3214l B IPOCTPAHCTBE.

BulnycKkHUK noayuum 603MOo#CHOCHb.



* 0811a0emb Memooamu peuleHus 3a0a4 HA BbIYUCIEHUS U OOKA3AMeNbCMEA.:
MemoooM om NPOMUBHO20, MEeMOOOM N000OUs, MemooomM nepebopa 6apuanmos u
MEMOOOM 2eOMEMPUUECKUX MeCT MOYeK;

* npuobpecmu onvim NPUMEHeHUsl ANeeOpPaudecKo20 U MpueoHOMempuiecKko2o
annapama u uoeti 08UNCEHUS NPU PeUleHUU 2eOMeMPUYECKUX 3a0al,

* 08nademv MPAOUYUOHHOU CXeMOU peulenus 3a0aiy HaA NOCMPOEHUe C
HOMOWBIO  YUPKYIA U JUHEUKU: AaHdAU3, NnocmpoeHue, 00KA3amenibCmeo U
uccneoosanue,

* HAYUUMbCA peuams 3a0adu HA NOCMpoeHue MemoooM 2eoMempuUyecKo2o
mecma moyex u Memooom noooousi;

* npuobpecmu OnvIM UCCAEO08AHUSL CEOUCME NIAHUMEMPUYecKux gueyp c
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM;

* npuobpecmu onvim 6bINOIHEHUS NPoekmos no memam «I eomempuueckue
npeobpazosanus na niockocmuy, «llocmpoenue ompeskos no popmyne».

HN3mepeHue reoMeTpruyecKUX BeJIHYMH

BhITTyCKHUK HAYy4YUTCS:

* HCTIOJIH30BaTh CBOMCTBA M3MEPEHMS JJIMH, IUIONMIAICH W YIJIOB MPU PEIICHUU
3aJlady  Ha HaXO0XJACHWE JUIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUTUHBI JyTH
OKPY>XKHOCTH, TPaTyCHON MEpHI yIIia,

* BBIYUCJIATH IUIOMAAN TPEYTOJLHUKOB, MPSIMOYTOJIBLHUKOB, MapajuieorpaMM-
MOB, TPAICIHA, KPYyTOB U CEKTOPOB;

* BBIYUCJIATH JUIMHY OKPYKHOCTH, JUTHHY JYTH OKPYKHOCTH;

* BBIYUCJIATh JUIMHBI JIMHEHHBIX AJIEMEHTOB (UTYpP M HUX YIJIbI, HCIOJIb3YS
GbopMysbl IMHBI OKPYKHOCTH W JJIMHBI JYTH OKPYKHOCTH, (HOPMYJIBI TUIOIIAEH
uryp;

 pemaTh 3aJa4yd Ha JI0KAa3aTeIhCTBO C MCIHOJb30BaHUEM (HOPMYJ JJIUHBI
OKPYXHOCTH | JIJTUHBI TyTU OKPY>KHOCTH, GOPMYII IJIoImanen puryp;

* pemmaTh MPaKTUYECKHUE 3aJlayM, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKHUX
BEJTMYWH (MCIIOJIB3YS MTPH HEOOXOIMMOCTH CTIPABOYHUKH M TEXHUYCCKHE CPEICTBA).

BuinyckHux noayuum 603MOo#CHOCHb HAYYUMbCAL:

* gLIYUCTIAMb  NAOWAOU  ueyp, COCMABNEeHHbIX U3 08YyX uiu  0Oojee
NPAMOY20JIbHUKO8, NAPALLENI0CPAMMOS, MPEY20IbHUKO8, KpYed U CeKMopa,

* BBIYUCTAMb  NIOWAOU — MHO20Y20AbHUKOS,  UCHONb3YSL — OMHOWEHUS
PABHOBEIUKOCTU U PABHOCOCNABLEHHOCU,

* NPUMEHAMb aNeeOpaudeckuil. U MPUSOHOMempUYecKull annapam u uoeu
OBUIICEHUSL NPU PeUleHUU 3a0ay Ha 8bIYUCTIEHUE NIoWaAdel MHO20Y20IbHUKOS.

Koopaunarsi

BbINTyCKHUK HAYyYUTCS:

* BBIYUCJIATh JUIMHY OTpe3ka M0 KOOpJWHATaM €ro KOHIOB; BBIYUCIATH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka;



* HCIIOJIb30BaTh KOOPJWHATHBIA METOJ JUIA HW3YYCHHUS CBOMCTB TPSIMBIX H
OKPYKHOCTEM.

BolnyckHuk noiyyum 603mM0o4CHOCHb.

* 081a0emb KOOPOUHAMHBIM MemMOOOM peuleHUus 3a0a¥y HA BbIYUCTIeHUS U
00Ka3amenbcmea,

* npuoOpecmu ONnvlMm UCNONb308AHUS KOMILIOMEPHLIX NPOSPAMM O AHAIU3A
YACMHBIX CTYYAe8 B3AUMHO20 PACNONONCEHIUSL OKDYHCHOCMEL U NPAMbBIX,

* npuobpecmu  onvlm  GbLINOJHEHU npoekmos Ha memy <«lIpumenenue
KOOPOUHAMHO20 MemoOd Npu peuleHuu 3a0ay Ha bIYUCTEeHUS U OOKA3AMETbCMBAY.

BexkTopsl

BrImyckHUK HAy4UTCS:

* ONIEpPUPOBATh C BEKTOPAMH: HAaXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB,
3QIaHHBIX TEOMETPUYCCKH, HAXOIUTh BEKTOP, PaBHBIM MPOU3BEICHHUIO 3aJaHHOTO
BEKTOpa Ha YHCIIO;

* HAXOJUThb [III BEKTOPOB, 3aJIaHHBIX KOOpJAMHATAMU: JJIMHY BEKTOpa,
KOOPAMHATHI CYMMBI U Pa3HOCTH JIBYX U 00jiee BEKTOPOB, KOOPAUHATHI IIPOU3BEACHUS
BEKTOpa HA  YHCIO, TMPUMEHSIS TP  HEOOXOAMMOCTH  COYCTATCIIbHBIN,
IIEPEMECTUTENBHBIN U PACTIPEIECIUTEIbHBIN 3aKOHBI;

* BBIYUCIIATh CKAISAPHOE IIPOU3BEJCHUE BEKTOPOB, HAXOIWUTHh YTOJI MEXIY
BEKTOpaMH, YCTAHABIMBATh NEPICHIUKYIIPHOCTD MPSIMBIX.

Buinycknuk nonyuum 603mo4#cHoCmb:

* 081a0emb BEKMOPHLIM MemOoOOM OJisl peuleHuss 3a0ay HA GblYUCIeHUs U
JoKkazamenbcmed,

* npuobpecmu  onvim  BbINOJHEHUS. NPOEKMO8 HA meMmy «NpuMeHeHue
BEKMOPHO20 MeMOOAd NPU peueHuU 3a0ay Ha bIYUCIEHUSL U 00KA3AMEeTbCMBAY).

TpeboBaHus K YPOBHIO NOJATOTOBKH BBINTYCKHUKOB

B pesynbrare wu3ydyeHMsT Kypca MaTeMaTUKH YYEHUK  JOJDKEH 3HaTh/
MOHUMATD!

. CyLIECTBO IOHATHUA MATEMaTUYECKOIO JOKa3aTelbCTBA; IPUMEPHI
JOKa3aTeIbCTB;

. CYILLIECTBO MOHATHUSA AJITOPUTMA; TPUBOAUTH IPUMEPHI aJITOPUTMOB;

. KaK HCIOJB3YIOTCA  MaTeMaTH4yeckue (QOopMylbl, ypaBHEHUA W

HCPABCHCTBA, IPUMEPbBI WX HNPUMCHCHHA I PCIICHUA MATCMATHUYCCKUX U
IMPaKTUYCCKUX 3a/iay,

. KaK MaTeMaTHUYeCKH OIpe/esieHHble (YHKIIMM MOTYT ONHCHIBAThH
peanbHbIE 3aBUCUMOCTH; IPUBOAUTH IPUMEPHI TAKOTO ONHUCAHUS;
. KaKk TMOTPEOHOCTH TPAKTUKU TMPUBEIIM MATEeMaTHYECKyl0 HayKy K

HCO6XOI[I/IMOCTI/I PaCIuPCHUA ITOHATHA YUCJIa,



. BEPOSITHOCTHBIM XapakTep MHOTHMX 3aKOHOMEPHOCTEH OKpYXKaOIIEero
MHpa; MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEH M BBIBOIOB,;

. KakuM oOpa3oM TE€OMETpHsS BO3HUKJIA U3 TPAKTUUYECKUX 3ajad
3eMJIeMEpHs; TPUMEPhl TEOMETPUUECCKUX OOBEKTOB M YTBEPKACHUN O HUX, BaXKHBIX
JUTSl TPaKTUKY;

= CMBICII ~MJCaNv3alliM, I[IO3BOJSIIONICH pelaTh 3aJadyd  PeaJbHOU
JEHCTBUTEILHOCTH MaTEeMaTHICCKUMH MeTolaMu, MPUMEPhI OIMNOOK, BOSHUKAOIINX
MIpU UJeaau3aluu.

Apudmeruka

Ymern

. BBINOJIHATh YCTHO apU(pMETUYECKHE AEHCTBUS: CIOKEHUE U BBIYUTAHME
IABY3HAUHbIX YHCEJI U JECATHYHBIX JApoOei ¢ JByMs 3HAaKaMH, YMHOXCHHE
OJIHO3HAYHBIX YHUCeN, apu(PMETHUYECKHE OIepalud C OOBIKHOBEHHBIMH JApPOOSMHU C
OJIHO3HAYHBIM 3HAMEHATEIIEM U YUCIIUTEIIEM;

. HNEPEXOUTh OT OJHOW (OPMBI 3aIIUCH YMCEN K APYroi, MmpeicTaBiiATh
JECSTUUHYIO Ap0oOb B BUJE OOBIKHOBEHHOM M B MPOCTEUIINX CIyyasiXx OOBIKHOBEHHYIO
B BHUJE JCCATUYHOM, MPOLEHTHl - B BUAE APOOM U ApoOb — B BHUJAE MHPOLEHTOB;
3aMMUChIBaTh OOJBIINE U MAJIbI€ YUCIIA C UCTIOJIb30BAHUEM LIEIIBIX CTETIEHEW JECATKH;

. BBINIOJIHATh apU(PMETUUYECKUE JEUCTBHS C PAUMOHAIBHBIMU YHCIAMH,
CpPaBHMBATh PAIlMOHAIBHBIE W JCHCTBUTEIBHBIE YHCIIA; HAXOAUTh B HECIOKHBIX
CIIy4asX 3HAYCHHUsI CTEIICHEN C LENBbIMU MTOKA3aTEIIMU U KOPHEN; HAXOAUTH 3HAYCHUS
YUCJIOBBIX BBIPAKECHU;

u OKPYIJIATH LHCJIBIC YHUCJIa U NJCCATUYHEBIC IIpO6I/I, HaxXxO0IUuTb HpI/I6J'II/I)K€HHBIe
quciaa ¢ HCAOCTATKOM H C H36LITKOM, BBIINIOJHATE OLICHKY YHCJIOBBIX BI)Ipa)KeHI/If/'I;
u IMIOJb30BaTbCd OCHOBHBIMHM CAMHHMIOAMKU OJIMHBI, MAaCCbl, BPCMCHH,

CKOpOCTH, TuIONIaan, o0beMa; BbIpaXaTh OoJjiee KpyMHBbIC €AUMHUIBI depe3 Oosee
MEJIKHE U Ha00opoT;

- peraTh TeKCTOBBIE 3aJa4d, BKJIFOYAs 3aJa4M, CBSI3aHHBIE C OTHOIIICHHUEM
Y C TIPOTOPIIMOHATLHOCTHIO BETUYHH, IPOOSMH U MTPOIICHTAMH,

HCIOJIb30BATh TPHOOpPETeHHbIe 3HAHUSI W YMEHHUSI B TPaAKTHYECKOi
AesITeJIbHOCTH U MOBCETHEBHOM KM3HU J1JI51:

- pEIICHUS HECIOXHBIX MPAKTUYECKUX PACUYETHBIX 3a7ad, B TOM YHCIIC C
WCITOJIb30BaHUEM TP HEOOXOIMMOCTH CIPABOYHBIX MAaTEpUAJIOB, KaJIbKYJSITOpA,
KOMITBIOTEPA;

- YCTHOW TIPUKHUIKA W OIICHKH pe3yjbTaTa BBIUYMCICHUH; TPOBEPKH
pe3ynbTaTa BRIYMCICHUS, C HCTIOIB30BAHUEM PA3IMYHBIX TPUEMOB,;

- WHTEPIPETAMA PE3yJIbTATOB PEIICHUS 3a7a4 C YYETOM OTpaHUYCHUH,
CBSI3aHHBIX C PEAIbHBIMU CBOMCTBAMH PACCMATPUBAEMBIX MPOIIECCOB U SBJICHUM.

Auaredpa
YMmerhb



. COCTaBJISITh OYKBEHHbBIE BBIpAXXEHHUS U (OPMYJIBI MO YCIOBHUSAM 3ajady;
OCYILECTBIIAITh B BBIPAXKEHUSAX M (HOPMYJIax YUCIOBBIE MOJCTAHOBKU WU BBIINOIHATH
COOTBETCTBYIOIIME BBIYMCIICHHS], OCYIIECTBIATh NOJCTAHOBKY OJHOI'O BBIPAKECHHUS B
ApyToe; BeIpaxarb U3 (popMys OAHY IEPEMEHHYIO Y€PE3 OCTAIbHBIE;

. BBITIOJIHATH OCHOBHBIE JEUCTBUS CO CTENEHSMM C LIEJIBIMU MOKA3aTENSIMU,
C MHOTOWICHAMH M C ainreOpandyeckuMH JpOOSMHU; BBIIOJIHATH PA3JI0KEHHUE
MHOTOWICHOB HAa MHOYKWTEIHW; BBINONHATH TOXAECTBEHHBIE IMPEOOpa30OBaHUS
PAlMOHAIIBHBIX BBIPAXKECHUM;

. NPUMEHATh CBOMCTBA apuU(PMETUYECKUX KBAAPATHBIX KOpHEH s
BBIYMCIICHHUSI 3HAYEHUH M NPEoOpa30BaHUN YHUCIOBBIX BBIPAKEHHM, COJAEpKAIIUX
KBaJIpaTHbIE KOPHH;

. peuiaTs JIMHEWHbIE, KBaJIPAaTHbIE YPAaBHEHUS U pAllMOHAIbHBIC YPABHEHUS,
CBOJAIIMECS K HUM, CUCTEMBI JABYX JIMHEHHBIX YPABHECHUN U HECII0KHBIE HEJIMHEHHBIE
CUCTEMBI;

u peuiaTtb JIMHCHUHBIE U KBaAPaTHBIC HCPABCHCTBA C OIIHOP'I HepeMeHHOﬁ u
HUX CUCTCMBEI,
u peuiaTtb TCKCTOBBIC 3aga4du anre6panqec1<I/IM MCTOJOM,

WHTEPIPETUPOBATH MOJTYYEHHBIN PE3yNIbTaT, MPOBOAUTH OTOOP PEIICHMA, UCXOAS U3
(hopMyJIMPOBKY 3a/1a4H;

. M300pakaTh Yynciaa TOYKaMHU Ha KOOPJIMHATHOM NPSIMOI;

. ONPENENIATh KOOPANHATA TOYKH INIOCKOCTH, CTPOUTH TOUKHU C 3aJaHHBIMU
KOOpJIMHATaMU; U300pakaTh MHOKECTBO PEIICHUI TUHEHHOTO HEPABEHCTBA;

. pacno3HaBaTh apu(pMETUYECKHE U TEOMETPUUECKUE MTPOTPECCUH; PELIaTh

3a/layu ¢ TpUMeHeHHueM (opMylibl OOIIEro 4jieHa M CYMMBbI HECKOJIBKUX TEPBBIX
YJICHOB;

. HAaXOJIUTh 3HAUYCHUS (PYHKIMHU, 3aJaHHON (OpMyJoi, TalIuIeH,
rpauKoOM IO €€ apryMEHTY; HaXxOJIUTh 3HaYE€HUE apTyMEHTA 0 3HAYCHUIO (PYHKITUH,
3aIaHHOM TpauKOM WK TaOIUIIEH;

. ompeeNsaTh CBOMCTBA (DYHKIIMH 1O €€ TpaduKy; NpUMeHSTh Tpaduueckue
MIPEICTABJICHUSI IPY PEIICHUH YPaBHEHUH, CUCTEM, HEPABCHCTB;
- OMKCHIBATH CBOMCTBA M3yUYCHHBIX (PYHKITUH, CTPOUTH X TpapuKU

HCIOJIb30BATh TPHOOpPETeHHbIe 3HAHUSI W YMEHUSI B TNPAKTHUYECKOi
AesITeJIbHOCTH U MIOBCETHEBHOM KM3HU J1JI51:

. BBIIIOJTHEHUST ~ pacueToB 1o  ¢opmysiaMm, cocTaBieHue Gopmyll,
BBIPKAIOIINX 3aBHCHMOCTh MEXIY peaJbHBIMU BEIIMUYWHAMU, HAXOXKIACHUS HYXHOU
(hOpMYJIBI B CIIPABOYHBIX MaTEpHAIIa;

. MOJEIUPOBAHUE MPAKTUYECKUX CUTyalMi U UCCIECIOBAHUs ITIOCTPOCHHBIX
MoOJIeJIell ¢ MCTOJIb30BaHMEM ammapara ajireOpsl;

. OMHCaHUsI  3aBUCUMOCTEM  MeXay  (QU3MYECKUMH  BEIUYMHAMU
COOTBETCTBYIOIIMMHU (OpMyJIaMUd TPU HUCCIECTOBAHUHM HECIOXKHBIX TMPAKTUYECKUX
CUTYyaLNH;

. WHTEpIpETany TPAPUKOB PEATbHBIX 3aBUCUMOCTEH MEXK/Ty BEIIMUNHAMHU.



I'eomeTpus

YMmern

. II0JIb30BAaThC TEOMETPUUECKUM SI3BIKOM ISl ONMCAHUS TMPEIMETOB
OKpY>KaIOILIEro MUpa;

. pacrmo3HaBaTh TE€OMETpUYECKHUE (UTYpBI, pa3iudyaTh HUX B3aWMHOE
pacIioyIoKeHUe;

- n300paxaTh TeOMEeTpUYECKUe thUTyphl; BHITOIHATH YEPTEKH IO YCIOBUIO
3a]1a4; OCYIECTBIISTH MpeoOpa3oBanue Guryp;

. pacrmo3HaBaTh Ha 4YepTEXkax, MOJEISIX M B OKpYyKawlleld 0O0CTaHOBKe
OCHOBHBIE ITPOCTPAHCTBEHHBIE TEJa, N300paxaTh UX;

. B IPOCTEHIIMX  CIOy4yasiX  CTPOMTb  CEUYEHUS U  Pa3BEpTKU
IPOCTPAaHCTBEHHBIX TEI;

. OPOBOJIUTH ONEpaAi HaJl BEKTOPAMHU, BBIUYUCIATH JUIMHY U KOOPIWHATHI
BEKTOPA, yroJl MEX/1y BEKTOPaMHU;

. BBIUMCIATh 3HAUYEHHUS TEOMETPUUYECKUX BEJIMYUH (JUIMH, YIJIOB,

mIomanel, 00beMoB); B ToM uucie: s yriaos ot 0° 1o 180° onpenensars 3Hauenus
TPUTOHOMETPUUECKUX (QYHKIUN MO 3aJaHHBIM 3HAYEHUSIM YIJIOB; HAXOJUTh 3HAUCHHU S
TPUTOHOMETPUYECKUX (YHKIMN MO 3HAYCHUIO OJAHOW W3 HHMX, HAXOJUTh CTOPOHBI,
YIJIbl U TUIOIIAJIA TPEYTOJBHUKOB, JJIMHBI JIOMAHBIX, Ty OKPYKHOCTH, TUIOLIAJEH
OCHOBHBIX T€OMETpUUYECKUX QPUryp u Guryp, COCTaBICHHBIX U3 HUX;

. pemaTth TEOMETPUYECKHE 3a/laud OMUpasiCh Ha W3Y4YEHHBIE CBOMCTBa
buryp 4 OTHOIICHUN MEXAYy HUMH, NPUMEHSS JOMOJHUTEIbHbIE IOCTPOCHHUS,
anreOpanyecKkuil 1 TPUTOHOMETPUUECKHUH ammapar, COOOpaKeHUs] CHMMETPUH;

. IPOBOJMTH  JOKA3aTEJNbHBIE PACCYKJICHHS TIPU PEIICHUU 3a/]ad,
MCIIOJIb3YsI H3BECTHBIEC TEOPEMBI, OOHAPYKUBASI BO3MOKHOCTH JJI UX UCIIOJIb30BAHUS;
. pemath NpocTerne MIaHUMETPUUECKUE 3a/1a4l B IPOCTPAHCTBE;

HCIOJIb30BATh MNMPHOOpPETEHHbIE 3HAHUSA M YMEHHS B NPaAKTHYECKOil
AeSITeJIbHOCTH M NMOBCEITHEBHOM KU3HHU JIJISA:

- ONMCAaHMs PEABHBIX CUTyallui Ha SI3bIKE TEOMETPHUH;

. pacyeToB, BKIIOYAIOUIUX MPOCTENIIINE TPUTOHOMETPUUECKUE (POPMYIIBL;

. pereHns TPUTOHOMETPUYECKUX 3axa4 c UCITOJIb30BAHUEM
TPUTOHOMETPHH;

. peleHue MIPAKTUYECKUX 3az1adg, CBSI3aHHBIX c

HaXOXXJIECHUEMICOMETPUUECKNX  BEIMYMH  (WUCMOJNB3Yys  TNPU  HEOOXOJIUMOCTH
CIIPAaBOYHUKH M TEXHUYECKHUE CPEICTBA);

- MIOCTPOCHUE TEOMETPUYCCKUMH HWHCTPYMEHTAMH (JIMHEWKa, YTOJIbHHK,
LIUPKYJIb, TPAHCIIOPTHUD).

JieMeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU M TEOPUHU BEPOSITHOCTEM

YmMmerhb

u [IpoBOOUTHE HECHOXKHBIE JIOKA3aTENIbCTBA, I[OJy4aThb MPOCTEUILINE
CIEACTBUS W3 HW3BECTHBIX WJIM paHee IOJYYEHHBIX YTBEpP)KICHHM, OIECHUBATh



JIOTUYECKYI0  MPAaBWIBHOCTh  PACCYXKJIEHUW,  HCIOJIb30BaThb  MPUMEPHI s
WUTIOCTPALIUU ¥ KOHTPIIPUMEPHI 1JIs1 OIIPOBEPKEHUS YTBEPKICHUM;

. U3BJIEKaTh UH(OPMALIMIO, IPEICTABICHHYIO B Ta0IUIaX, HAa Juarpammax,
rpadukax; cOCTaBJATh TAOIUIIBI, CTPOUTH JUArPaMMBbl U TpauKy;

. pemaTh KOMOMHATOpPHBIE 3aJayd MYTEM CHCTEMATHYECKOro Inepedopa
BO3MOKHBIX BAPUAHTOB U UCIIOJIb30BAHUEM MTPABUII YMHOKEHHSI;

. BBIYMCIISATH CPETHUE 3HAYEHUS pE3yJIbTATOB U3MEPEHUM;

. HAaXOJUTh YacTOTY COOBITHS, HCIIONb3YsSd COOCTBEHHBbIC HAOIIOACHUS
rOTOBBIE CTATUCTUYECKUE TAHHBIE,

. HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITUN B MIPOCTEHININX CITydasx;

HCIO0JIb30BATh NPHOOpETeHHbIe 3HAHUSL W YMEHUSI B TMPAKTHYECKOI
NeSITeJIbHOCTH U MIOBCETHEBHOM KM3HU J1JIA:

- BBICTpaWBaHUS apryMEHTAIlUU TIPH JI0KA3aTEIbCTBE U B IMAJIOTE;

- pacro3HaBaHUsl JIOTHYECKH HEKOPPEKTHBIX PACCYK/ICHHUI;

- 3aMuCcH MaTeMaTUYECKUX YTBEPKICHHM, TOKA3aTEeIIbCTB;

- aHajM3a peajlbHBbIX YHUCIOBBIX JaHHBIX, IMPEACTABICHHBIX B BHJC
auarpamm, rpaduKoB, TabJIHII;

. peIIeHUs MPAaKTHYECKUX 3a/lad B MOBCETHEBHONW W MPOo(ecCHOHATBHON

JESTETLHOCTH C UCITOJIb30BAHUEM JEHCTBUN C YHCIIAMH, TTPOIICHTOB, JUTHH, IIOIIAICH,
00bEMOB, BPEMEHHU, CKOPOCTH;

. pemieHUss  y4eOHbIX M NIPAKTUYECKUX  3aJad,  TpeOyromumx
CUCTEMATHYECKOTO Iepedopa BapuaHTOB;
. CpPaBHEHUSI IIAHCOB HACTYIUIEHUS CIy4YaWHBIX COOBITHM, I OLEHKH

BEPOSATHOCTH CJIYyYaHOTO COOBITHS B MPAKTUUSCKUX CHUTYaIlUSX, COIOCTABJICHUS
MOJIEJIN C PEAJIbHOW CUTYAIUEH;
u IMMOHUMAHUS CTATUCTHYECKUX YTBEPKICHUM.

Conep:kanue Kypca MaTeMaTHKHU 5-9 KjiaccoB
Apugpmemuka

HarypaabHblie yucia

Pan  HarypanpHbiX uymcen. JlecaTuuHas 3anMch HATYpPaJbHBIX  YHCEIL
OxpyrieHue HaTypajabHbIX YUCEIL.

KoopaunaTtHbli y4.

CpaBHeHue HaTypaibHbIX yKcen. CI0)KeHUE U BBIYUTAHUE HATYPAJIbHBIX YUCET.
CBONCTBA CIIOKEHUA.

YMHOKEHHE U JACIEHUE HATypaJIbHBIX yucen. CBoWCTBAa yMHOXKEHUSA. [leneHue ¢
octaTKOM. CTENEHb Yncia ¢ HaTypaJIbHBIM MOKA3aTENIEM.

Jenutenn v KpaTHble HaTypaibHOro uucia. Hanbonbmmii oOmuil 1eauTensb.
Haumensbiee obmiee kpatnoe. [Ipusnaku nenumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTeie u cocTaBHble uyncia. PaznokeHne yucesn Ha IpOCTble MHOKUTEIIN.

Pemenue TekcTOBBIX 3a/1a4 apuMETUYECKUMHE CTIOCOOAMH.



JApoou
OObIkHOBEeHHBIE J1poOu. OCHOBHOE CBOMCTBO Jpobu. Haxoxaenue apodu oT

yucia. Haxoxenue yucnia no 3Ha4eHUIo ero Apoou. [IpaBuibHbIe W HEMIpaBUIbHBIC
npo6u. CMenaHHbIe Ynca.

CpaBHeHHE OOBIKHOBEHHBIX JpoOeH M CMEHIaHHBIX 4ucen. Apudmernyeckue
AeUCTBUS ¢ OOBIKHOBEHHBIMU APOOSIMU U CHMEIIIaHHBIMH YUCIAMHU.

Hecsatuunpie napoOu. CpaBHEHHE U OKpYIJIGHHE JECATHYHBIX JIpoOeil.
ApudmeTnueckre IEHCTBUS C JECATUYHBIMU JpoOsiMu. [Ipukuaku pe3ynbTaToB
BEIYMCIICHUH. [IpencraBnenne necaTudHON ApoOM B BUIE OOBIKHOBEHHOW ApOOH M
OOBIKHOBEHHOM B BHJE JECATUYHOU. BecKOHEUHbIE MEPUOANYECKHUE JECATUYHBIC
npodu. [lecatuuanoe npuoImKeHne 0ObIKHOBEHHOM IPOOH.

OtHowenue. IIponeHTHOE OTHOLIEHHE ABYX 4MCelN. JleIeHne Yucia B JaHHOM
OTHOIIEeHUHU. MaciuTaO.

[Tponopuusi. OcHoBHOE cBoiicTBO mpomnopuuu. Ilpsimas u  oOparHas
IIPONIOPLUOHAIIBHBIE 3aBUCUMOCTH.

[Ipouentsl. HaxoxzaeHue mpoueHTOB OT yucia. HaxoxkaeHuwe yuciaa mo ero
MPOLICHTAM.

Pemenue TekCcTOBBIX 3a1a4 apu(hMETUYECKUMH CIIOCOOAMH.

PauuonasnbHbie YucIa

[TonmoxuTenbHbIE, OTPULIATENIBHBIE YKCa U ynciio 0.

[IpoTuBONONOXKHBIE UKCIa. MOy YUCTA.

Lenbie uwncina. PamuonansHbie uwncina. CpaBHEHHME palUMOHAIBHBIX YHCEIL.
Apudmernueckre ACHCTBUS C paIlMOHATBHBIMU uuciaamMu. CBOWMCTBA CIOXKEHUS U
YMHOKEHUSI PALMOHAJIBHBIX YHCEIL.

KoopaunnatHas npsmas. KoopanHaTHas mIOCKOCTb.

Bean4unHbl. 3aBUCMMOCTH MEXKAY BeJIUYMHAMHU

EauHuIe JivHbL, II0Maan, o0bemMa, Macchl, BpEMEHHU, CKOPOCTH.

[IpuMepsb! 3aBUCHUMOCTEN MEXy BeanuuHaMu. [IpencraBienue 3aBUCUMOCTEN B
Bujie (hopmyn. Berurcnenus no popmymnam.

YucsoBbie 1 0yKBEHHbIE BHIPAXKEHUsA. Y PABHEHUS

YucnoBble BhIpaXeHHS. 3HAaUCHUE YHCIOBOTO BhIpakeHUs. Ilopsaiok aercTBuid
B YHMCJIOBBIX BBIpaxkeHUsX. bykBeHHbIe BhIpakeHus. Packpbite ckoOok. [lomoOHbIe
ciiaraeMble, MPUBEICHHUE MOAO0HBIX claraeMbix. opMyIbI.

VpaBuenus. Kopenb ypaBHeHusi. OCHOBHbIE CBOWICTBa ypaBHEHHMil. Pemienue
TEKCTOBBIX 33]1a4 C MOMOILbIO YPABHEHHIA.

JIEMEHTbI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H



[IpencraBiieHre NaHHBIX B BHUJE TAOJUI, KPYTOBBIX U CTOJOUYATHIX JUArpamm,
rpaduKoB.

Cpennee apudmernyeckoe. CpeHee 3HaUCHUE BETUIUHBI.

CnydaitHoe coObiTHe. JIOCTOBEpHOE M HEBO3MOXHOE COOBITHSA. BeposTHOCTH
Cly4yaiiHOTO cOObITHsA. PelieHne KOMOMHATOPHBIX 3a/1a4.

I'eomeTrpuueckue ¢purypol. U3mepenusi reomeTpuyecKuX BeJTHYHH

Otpesok. [Toctpoenue orpeska. yimHa oTpeska, JioMaHo. 3MmepeHne MJIMHBIL
OTpe3Ka, IIOCTPOEHHE OTpe3Ka 3aJaHHOM [JUIMHBL. [leprMeTrp MHOIrOyroJjbHHKA.
[Lnockocts. [Ipsmas. Jlyy.

VYroia. Bunel yrios. I'pagycHas mepa yriia. 3smepeHue U OCTPOCHUE YIJIOB C
IIOMOIIBIO TPAHCIIOPTHPA.

[Ipsmoyroneauk. KBagpar. Tpeyronbsauk. Buasl TpeyroasHUKOB. OKpyKHOCTh
u Kpyr. JlnmHa okpyx)HocTh. Yucno .

PaBenctBo uryp. Ilonsitue u cBoiictBa mioniaau. [hnomans npsMoyroapHUKa
u kBajgparta. [Inomane kpyra. Ocb cumMmMeTpuu PUTyphl.

HarnsinHele npeacTaBieHUs O MPOCTPAHCTBEHHBIX (UIypax: MPSMOYTOJIbHBIN
napajuienenunen, Kyo, nupamMuaa, UWIMHAP, KOHYC, map, chepa. [Ipumepsl pa3BepTok
MHOTOIPAHHHMKOB, LHWJIMHApa, KoHyca. Ilonstne wu cBoiictBa o00beMa. O0bem
IPSIMOYTOJIBHOTO TIapajuiesienunea u Kyoa.

B3aumMHoe pacrnonoxkeHue JAByX NOpsAMBIX. lleprneHauKymspHbIE NpSIMBIE.
[TapaienpHble PSIMBIE.

OceBas 1 LHEHTpaJIbHASI CAMMETPHH.

MartemaTuka B HCTOPUY€ECKOM Pa3BUTHHI

Pumckas cucrema cuncneHus. [IO3MIMOHHBIE  CHUCTEMBI  CUHUCIICHUA.
O6o03nauenue nudp B Apesneit Pycu. Crapunnbie Mepsl JIMHBL. BBeaeHue merpa kak
eaMHuIbl JUMHBL. MeTtpuyeckas cucrema mep B Poccum, B EBpome. Hcropus
dhopMupoBaHHUS MaTeMaTHYeCKUX cUMBOJIOB. /Ipoou B BaBuione, Erunrte, Pume, Ha
Pycu. OtkpwiTHE necATUYHBIX ApoOeil. Mup mpocThix uucen. 30J0TOE CEYEHUE.
Hucno Hynb. [logBaeHne OTpUIIaTEIBHBIX YACET.

Anzeopa
AJsiredpanyecKue BbIpaKeHUs

bykBeHHBbIE BbIpakKeHHs (BBIpOXKEHHSI C NEepeMeHHbIMH). UYuCI0BOE 3HAYEHUE
OYKBEHHOTO BbIpakeHHUs. JlOMyCTUMbIE 3HAYEHUS TIEPEMEHHBIX, BXOISIIUX B
anrebpanveckue BblpakeHUs. [loncTaHOBKa BBIpAKEHUH BMECTO IEPEMEHHBIX.
PaBeHcTBO OyKBEHHBIX BbIpaXeHHH. TOXKIECTBO, J/I0Ka3aTeIbCTBO  TOXKIECTB.
IIpeoOpazoBaHKe BHIpAKCHUIA.



CpoiicTBa crTeneHed ¢ LeldbIM  IokasaresneM. Meorounensl. CrnoxxeHue,
BBIUMTAHWE, YMHOXXEHUE MHOIOWICHOB. DOpMyJIBl COKpAIIEHHOTO YMHOYKEHUS:
KBaJIpaT CyMMBbI KBaJpaT pa3HOCTH, KYO CyMMbl U Ky6 pasnocmu. PopMyiia pa3HOCTH
KBaJpaTOB, hopmynvl cymmul Ky008 u pasHocmu Ky6os6. PaznoxxeHue MHOTo4JieHa Ha
MHOkUTENN. KBapaTHbI TpexwieH. Bvidenenue noino2o keaopama 6 KeaopamHom
mpexunene. Teopema Buera. PasznmoxkeHue KBaapaTHOro TpexXwIeHAa HA JIMHEWHBIC
MHOXUTEIU. MHorouneHnsl ¢ ogHOM mnepeMenHoil. CreneHb MHorouwieHa. KopeHs
MHOTOUJICHA.

Anrebpandeckas apoos. Cokpamienue apodeit. [leficTBus ¢ anreOpandecKuMu
TIPOOSMHU.

PanmonaneHble BbIpak€HUS U UX HpeoOpazoBaHus. CBOMCTBa KBaJpaTHBIX
KOPHEN U UX IPUMEHEHUE B BBIYUTAHUSIX.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue ¢ oaHoil nepemeHHoN. KopeHb ypaBHeHUs. JIMHENHHOE ypaBHEHHE.
KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEH KBaJpaTHOTO ypaBHeHUs. PemieHue
pallMOHANBHBIX ypaBHEHUU. [Ipumepsl pelieHus ypaBHEHUM BBICIIMX CTEICHEW:
METO/Ibl 3aMEHBI IEPEMEHHOM, PA3JIOKEHUE HA MHOKHUTEIH.

VYpaBHeHue C JAByMsI TNEPEMEHHBIMH; pelieHre cucteMbl. Cucrema JBYyX
JIMHEMHBIX YPaBHEHUW C JBYMS [EPEMEHHBIMU;, PEUICHHUE IIOACTAHOBKOU U
anreOpanvyeckuM CJIOKEHHEM. YPaBHEHHE C HECKOJIbKUMH TMepeMeHHbIMU. [IpumMepsl
peIICHUsT HEIMHEWHBIX cucTeM. [IpruMephl penieHnsl ypaBHEHUHN B LEIBIX YUCIIaX.

HepaBencTtBo ¢ onHOM mnepemMeHHoW. PemeHnne HepaBeHCTBa. JInHEHHbIE
HEpPAaBEHCTBA C OJHOM NEPEMEHHOM M HX cHUcTeMbl. KBaapaTHble HEpaBEHCTBA.
IIpumepwl pewienuss OpoOHO-pAYUOHATILHBIX HEPABEHCMNE.

YucnoBele HEPABEHCTBA M HUX CBOMCTBA. JloKazamenbCmeo UUCIOBbIX U
aneebpauyecKux HepageHcms.

[Tepexom oT cioBecHO# (OPMYJIUPOBKH COOTHOIIEHUH MEXIY BEIUYMHAMH K
anredpandeckoil. Pemenre TeKCTOBBIX 3a7a4 anreOpandeckKuM CriocoOoMm.

YucjioBble NMOCJI€10BaATEIHLHOCTH

[lonsiTue mocnenoBaTeNbHOCTH. ApudMeTHyeckass M TeoMeTpuYecKas
nporpeccuu. PopMysbel  o0HIEr0 wWieHAa apU(METHYECKOH M T€OMETPUYECKOU
MpOrpeccuii, CyMMbl  TEPBbIX  HECKOJBKUX  YJICHOB  apu(METUYECKOW WU
reOMETPUYECKOU IPOTPECCUi.

CIoHbIE NPOLIEHTBHI.

Yucaosbie pyHKUUHA

[lonarue ¢ynkuun. OOnacte omnpeaeneHus ¢yHkiuu. CrnocoObl 3agaHus
¢dbyukiuu. I'paduk QyHkumm, Bo3pactaHue U yObIBaHHWE (DYHKIMM, HauOOJbIIEe U



HauMeEHbIIee 3HayeHus1 (QYHKIHMHU, HYId (QYHKIUH, MPOMEXYTKH 3HAKOMOCTOSHCTBA.
Urenue rpadukoB GyHKITUH.

OyHKIMY, OMNMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI0 IPOMOPLHOHATIBHYIO
3aBUCUMOCTH, UX rpaduku. JIuHeHas QyHkus, ee rpa@uk, TeOMETPUIECKUNA CMBICTT
kod(durmento. ['mmepOona. KBaapatnunas Qyskmus, ee rpaduk, mapadosa.
Koopaunater Bepmmubl mapa®onbl, ocb cumMMmeTpuu. CmenenHvie @QyHKyuu c
HamypanioHvlM nokaszamenem, ux epaguxus I'papuku QyHKIUI: KOpEHb KBaJIpaTHBIH,
KOpeHb KyOudeckui, mMonaynb. Vcmonb3oBanue rpa@ukoB (yHKUUN IS pELICHHS
YPABHEHHU U CUCTEM.

[Tpumepsl TpaduvecKuX 3aBUCUMOCTEH, OTPaXalOUIMX pEalbHbIE MPOIECCHI:
Kose0aHue, MoKa3aTeNIbHbIA POCT; YUCI08ble PYHKYUU, ONUCHIBAIOUUE IMU NPOYECCHL.

[lapannensHbiii mepeHoc Tpaduka BIOJIb OCEH KOOPIAUHAT U CUMMEmpus
OMHOCUMETILHO OCEl.

Koopaunarsl

N3o00paxkenne uucen TOYKAMH KOOPAMHATHOW TMpsiMoil. ['eomeTpuueckwii
CMBICII MOAYJsL 4ynciia. YuCIIoBbIE MPOMEXKYTKU: MHTEPBAI, OTPE3OK, Jyd. Popmyna
PACCMOSIHUSL MeHCOY MOUKAMU KOOPOUHAMHOU NPIAMOLI.

JlekapToBbl KOOpPJIMHATHI HAa IUJIOCKOCTH; KOOpPJAWMHATHI TOYKHA. KoopauHaTsl
cepeanHbl oTpe3ka. Popmyna pacCTOSHUS MEXKIYy JBYMS TOYKAMHU IIJIOCKOCTH.
VYpaBHeHue NpsIMOM, YriaoBoM KOIDQPUIIMEHT MNPsSMOHM, YCIOBHE MapauIeNIbHOCTH
NpsSIMBIX. YPaBHEHHE OKPYKHOCTH C IIEHTPOM B Hayaje KOOPAMHAT U 8 000U
3a0aHHOU MOUKe.

['paduyeckas nHTEeprpeTalvsi ypaBHEHUMN C IBYMsI IEPEMEHHBIMU U UX CHUCTEM,
HEPABEHCTB C JIByMS IEPEMEHHBIMU U UX CUCTEM.

T'eomempusn
IIpocreiimue reomerpuyeckue Gurypsl

Touka, npsimasa. OTpe3ok, ayd. Yroi. Buael yrinoB. CMeXHbIE U BEPTUKAIbHBIC
yrubl. buccekrpuca yria.

Ilepecekaromecss U napajuieapHble IpsMble. [lepneHauKyIspHbIE IpsSMBIE.
[Ipu3Haku  mapamienbHOCTH  OpsMbiX. CBoilcTBa  MapajuleNbHBIX — MPSIMBIX.
[leprieHIUKYIISIp ¥ HAKJIOHHAS K HPSIMOM.

MHOroyroJibHUKHU

TpeyronbHuku. Buasl TpeyronbHUKOB. Meaunana, OucceKkTpuca, BbBICOTA,
CpedHsisl JUHUA TPEyrojpHUKA. [Ipu3Haku paBeHCTBAa TpeyrojJbHHKOB. CBOMCTBA U
NpU3HAKU PaBHOOEAPEHHOrO TpeyrojbHuKa. CepeMHHBIN MEepneHAUKYISp OTpe3Ka.
CymMa yrioB TpeyrojibHHKa. BHemmHue yrael TpeyrojibHHKa. HepaBeHCTBO



TpeyrojapHuKa. COOTHOLIEHUSI MEXIYy CTOPOHAMH M yriaMH TpeyroJibHUKa. Teopema
[Tudaropa.

[lonoGubie TpeyronapHuku. IlpusHaku mnogoOUs TpEyroiabHUKOB. Touku
nepeceuyeHuss  MeauaH, OUCCEeKTPUC, BBICOT  TPEYroJIbHUKA,  CEPEAMHHBIX
NEPHEHANKYJIIPOB CTOPOH TpeyroiabHUuka. CBOWCTBO OMCCEKTPUCHI TPEYTOJIbHHKA.
Teopema daneca. Merprueckue COOTHOLIECHHS B NPSAMOYTOJIBHOM TPEYTOJIBHUKE.
CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOro yria NpsMOYTOJIbHOIO TPEYTOJIbHUKA U
yrioB oT 0 no 180. @opmyiibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
OJIHOTO M TOro ke yria. Pemenue TpeyronbHuUKoOB. Teopema CHHYCOB M TeopeMa
KOCHHYCOB.

YeTbIpEXYTrOIbHUKH. [Tapayutenorpamm. CaoiicTBa 51 MIPU3HAKU
napayenorpamma. [IpsMoyroyibHHK, pomO, KBajapaT, MX CBOMCTBA M MPHU3HAKH.
Tpaneuus. CpeaHsis TMHUS Tpareluu U €€ CBOKCTBA.

MHoOroyronbHuk#. BpIykiible MHOTOyroibHUKU. CymMma yYIJIOB BBIITYKJIOTO
MHOTrOyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

Oxkpy:xHOCTH U KpYT. ['eoMeTpUYecKue NOCTPOEHUs

OKpyKHOCTh M KpYI. OJEMEHTBI OKPYXHOCTM M Kpyra. lLleHTpanbHble u
BIMCaHHbIE yribl. KacarenpHas K OKpPYXKHOCTM M €€ CBOWCTBAa. B3amMmHOe
pPAaCIIONIOKEHUE TIPSAMOM M OKPYXKHOCTH. ONMCaHHAs W BIMCAaHHAs OKPYKHOCTH
TPEyTrOJbHHUKA. BNHMCaHHbIE W ONHUCAHHBIE YETBIPEXYTOJIBHUKH, WX CBOMCTBA U
IIpU3HaKK. BrincanHble U ONMCAHHBIE MHOTOYTOJIbHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepeMHHBIN MEPIIEH IUKYIISIP OTpE3Ka U
ouccektpuca yria kak [MT.

['eoMeTpuyeckue MOCTPOCHMSI LUPKYJIEM M JMHEWKoW. OCHOBHBIE 3a/layd Ha
IIOCTPOCHHUE: IIOCTPOCHUE YIja, pPAaBHOIO [JAaHHOMY, IIOCTPOCHUE CEPEAUHHOIO
IIEPIICHIUKYJIAPA JAHHOTO OTPE3Ka, IIOCTPOCHUE NIPSAMOM, ITPOXOIAILIEH Yepe3 JaHHYIO
TOYKY U TIEPHEHAUKYJISPHOW TAaHHOW MPSIMOM, MOCTPOCHHE OUCCEKTPUCHI JTaHHOTO
yria. [loctpoenue TpeyroiapHuKa 1o 3agaHHbIM 3iieMeHTaM. Metog ['MT B 3amadax
Ha MMOCTPOECHUE.

H3MepeHne reOMETPUYIECCKUX BCJINYNH

JnuHa otpe3ka. Paccrosinue Mexay NByMs TOYKaMH. PaccTosiHMEe OT TOYKH 10
psAMon. PaccTosiHre Mex 1y napajjieIbHbIMU IIPSIMBIMU.

[IepumMeTp MHOTOYTOJIBHUKA.

JInvHa okpyXHOCTHU. [[MMHA 1yryu OKPY>KHOCTH.

I'panycHas mepa yria. BennunHa BIMCaHHOTO yIJIa.

[TonsiTuss muiomanu MHOTOYroNbHUKA. PaBHOBenukue ¢urypsl. Haxoxnenue
IJIOLIAM KBAaApaTa, NPSIMOYTOJIbHUKA, TapaJuiesiorpaMMa, TPEYTrOJIbHUKA, TPATICLIUH.

[lonarne mnomanu kpyra. Ilnomane cektopa. OTHOILIEHWE —IUIOLIANEH
MoJA00HBIX (uUryp.



JlekapToBble KOOPAMHATHI HA MJIOCKOCTH

@opmyna paccTOSHUA MEXAYy AByMs TouykamMu. KoopIHWHATBI cepeauHbl
oTpe3ka. YpaBHeHUE GUIypbl. YpPaBHEHHUS OKPYXKHOCTH W TPSIMOW. YTIJIOBOU
KO3 UIIUEHT MPSAMOIA.

BexTopbl

[Tonsarue BekTopa. Moayinb (nnvHa) Bektopa. PaBubie BekTopsl. KosnHeapHbie
BekTOpbl. KoopauuaTel BekTOopa. Cl0KEHUE W BBIUUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha yucio. CkansipHoe npousBeaeHue BeKTopoB. Kocunyc yria Mexay aJByMs
BEKTOpPaMH.

I'eomeTpuyeckue npeodpa3oBaHus

[Tonsitue o mpeoOpazoBanuu ¢Gurypsl. JIBuxeHue ¢Gurypsl. Bunasl nprxeHus
Gurypsl: napajjiesbHbIi NEPEeHOC, OCEBas CUMMETPHS, LIEHTpalbHas CHUMMETpPHS,
noBopoT. PaBHbie Gpurypsl. ['omoretus. [logobue puryp.

DJIEMEHTBI JIOTUKH

Onpenenenne. AkcHOMBI M Teopembl. JlokazarenbcTBO. JloKa3aTenbCTBO OT
npotuBHoro. Teopema, oOpaTtHas naHHOM. HeoOxoaumMoe M J0OCTaTOYHOE YCIOBHS.
YrorpebiieHue JOrHIeCKUX CBSA30K eCl..., MO ..., mo2oa U moabKo mo2od.

I'eomeTpus B HCTOPUYECKOM PAa3BUTHH

N3 wucropum reomerpuun, «Hawana» EBximpma. HMcrtopus mnstoro mnocrysiara
EBximmna. Tpuronomerpuss — Hayka o0 HM3MEpeHUHU TpeyrojbHUKOB. [locTpoeHue
MPaBUJIbHBIX MHOTOYTOJIbHUKOB. Kak 3apoaunack uaes KoopanuHar.

H.U. Jlo6auerckuii. JI. Ditnep. @anec. [Tudarop.






IIpuMepHoe TeMaTHYeCKOe IIAaHUpPOoBaHre. MaTeMaTuka. 5 Kiace
(5 gacoB B Henenro, Bcero 170 yacoB )

®
o€ Kosinuecrso
S 2 Conep:xkanue 9aCOB XapakTepuCcTHKAa OCHOBHBIX BU/J0OB JeSITeJIbHOCTH YYCHUKA
S s Je0HOI0 MaTepuajia HA YPOBHE YUYEOHBIX JeHCTBUH
aniiy=?
*
]
= I I
I'naga 1 23

HartypajbHble ynciia

1 | Pag HaTypanbHBIX 3 Onucvieams CBOMCTBA HATYPAIBHOTO psAla. UNTaTh U 3aMUChIBATh HATYpPaJIbHbBIC
qucen YuUCJa, CPABHUBATh U YIOPSAI0YUBATH UX.

2 | Hudpsr 3 Pacnosnasams Ha 4yepTexax, PHCYHKax, B OKpYXKalOllEM MHPE OTPE30K,
TlecATHUHAS 3AIHCh IPSIMYI0, JIy4, TIIOCKOCTh. [I[pUBOIUTE IPUMEPHI MOJIENICH ATUX PUTYD.
HATYPATHHBIX THCEIT H3mepames niHbl OTpe3KOB. CTpPOUTH OTPE3KM 3aJaHHOW vMHBL. Pemarh

3a/1a4l Ha HaXOKJICHUE JJIMH OTPE3KOB. BhIpaxkaTh OJTHU €UHUIIBI JJTUH Yepes3

3 Orpesok 5 npyrue. [IpuBoauTe npuMepsl IPUOOPOB CO HIKAJIaAMHU.

[110CKOCTb. Cmpoums Ha KOOPAUHATHOM JIy4€ TOUYKY C 3aIaHHON KOOPJIUHATOM, ONIpEesaTh
Hp;[Maﬂ_ _qu KOOpAHATY TOUYKH

5 | lkaia. 3
KoopaunaTHbll 1y

6 | CpaBHeHHE 2
HaTypaJbHBIX YHCEI




<
a € KosauuecTBo
s 2 Coaep:xanue 9aCOB XapaKTepUCTHKA OCHOBHBIX BH/I0B 1eATEIbHOCTH YYCHHKA
S s Je0HOr0 MaTepuajia HA YPOBHE YUYEOHBIX JeHCTBUH
T g
= I I
[ToBTOpEHUE 1 2
CUCTEMATU3ALIMS
y4eOHOro MaTepuana ¢
KontponbHas 1
pabota Ne 1
I'naea 2 2
Cii0’keHue U BbIYUTAHUE 30
HATYPAJbHBIX YHCeJI
7 | Cnoxenue 2 Dopmynruposams CBONCTBA CJOKEHUS M BBIUMTAHUSA HATYPAIbHBIX YHCEI,
HaTypaJbHBIX YUCEIL. 3anuchiBaTh 3TU CBOMCTBa B BUAE (opmyi. IlpuBoauTh mpumepbl YUCIOBBIX
CBoMCTBA CITOKEHUSA U OyKBEHHBIX BbIpakeHUH, ¢Gopmyn. CoCTaBisATh YUCIOBbIE U OyKBEHHbBIC
8 | Berumranme A BBIpEDKeHI/I}II) 0 YCJIOBHIO )
HATYPATHHBIX THCET 3a/1a4u. ClaTh  yPAaBHEHMA HA  OCHOBAHMM  3aBUCHMOCTEH  MEXAy
KOMITOHEHTaMU JCHCTBUM CIOKEHUS U BBIYMTaHUs. PemaTe TEKCTOBBIE 3a/1a4H C
9 | Yucnossre u 3 TIOMOIIIBIO COCTABJICHUS] YPABHEHUH.
OyKBCHHBIC Pacnosnasams Ha yepTexkax M pUCyHKax yIJibl, MHOTOYTOJIbHUKH, B YACTHOCTH
BBIDQKCHHA. TPEYTOJIbHUKH, NPSIMOYTOJIbHUKHU. Pacrio3HaBaTh B OKpYKarOIEM MHUPE MOEIH
DopmyIbl 3TUX QUTYD.
KoHTponbHas padoTa 1 C nomo1pl0 TpaHCHOPTUPA U3MEPSTh IPATYCHBIE MEPhI YIJIOB, CTPOUTH YTJIbI
No 2 3aJlaHHOM  TpajyCHOW Mephbl, CTPOUTh OHUCCEKTPUCY JAHHOTO  yrija.




<
a € Kosinuecrso
s 2 Conep:xkanue 9aCOB XapakTepuCTHKAa OCHOBHBIX BU/J0B JeSITeIbHOCTH YYCHUKA
E S | yuedHOro Mmarepuaia (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
]
= I I
10 | YpaBHeHue Knaccudunuposars yriel. KinaccuduuupoBaTh TpeyroJbHUKH 1O KOJUYECTBY
11 | Vron. OBo3nauchme . PaBHBIX CTOPOH U MO BHAAaM UX yIJIoB. ONIMCHIBATh CBOMCTBA MPSAMOYTOJIbHUKA.
YTIIOB Haxooums ¢ mnomomipio GopMysl HEPUMETPHI NMPSMOYTOJIbHUKA M KBaJparta.
Pemate 3amaun Ha HaXOXAEHUE MEPUMETPOB MPSMOYTOJbHUKA M KBaJpara,
12 | Bupgt yrios. 5 rpaJyCHOM MEPHI YIJIOB.
VI3sMepeHne yrios Cmpoums JOTHUYECKYIO LENOYKY paCCYKICHUM, COMOCTaBIATh IOJIYYEHHBIN
13 MHOFO}’FOJ’IBHHKI/I. 2 pe3yibTaT € YCIIOBHUCM 3aa4du.
PaBubie (1)I/Il"ypBI Pacnosznasamo (bHprBI, HMCHOIIUE OCh CHMMCTPHUH.
14 | TpeyronbHUK H €r0o 3
BU/IbI
15 | [IpsIMOYTOJIbHUK. 3
Ocb cummeTpun
burypsl
[ToBTOpEHUE N 1
CUCTEMAaTHU3ALUS
y4eOHOTO MaTepuaa
KoHnTtponbHas pabota 1
Ne 3
I'nasa 3 37
YMHOXKeHUEe U 1e1eHue




®
a € KosauuecTBo
S 2 Conep:xanue JACOB XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
E S | yuedHOro Mmarepuaia (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
]
= I I
HATYPAJbHBIX YHCeJI

16 | YMmHOXeHue. 4 . Dopmynruposams CBONCTBA YMHOXKEHUS U JEJICHUS HATypaldbHBIX YHCEIl,
[TepemectuTenbHOE 3anuceiBaTh 3TH CBOMCTBA B BuAe (popmyi. Pemats ypaBHEHUS HAa OCHOBAHHUH
CBOMCTBO YMHOXEHUS 3aBUCUMOCTEHN MEXTy KOMIIOHEHTAMU apU(PMETUIECKUX JTCHUCTBUM.

17 | Couerarensroe u 3 Haxooums octatok mpu JAeleHUH HaTypaldbHbIX uuced. [lo 3amaHHOMY
PACTIPEICHTEBHOE I?ICHOBaHHIO Y TIOKA3aTeJ0 CTETIeHU HaXO0IUTh 3HAU€HUE CTETICHU YHUCIIA.
CBOWCTBA YMHOYKEHHA aXxOJUTh IUIOIIAM MPSMOYTOJbHUKA M KBajJpara € TMOMOIIbI0 (OpPMYII.

BripaxkaTh 0JTHU €AMHUIIBI TUIOLIAAM Yepe3 APyTHe.

18 | Henenue 7 Pacnosnasames Ha depTekax M PUCYHKAX MPSIMOYTOJBHBIA TMapajlIeIeuIeI,

19 | JleneHue ¢ ocTaTkoM 3 nupaMuay. Pacmo3HaBaTh B OKpYXKAIOIIEM MHpPE MOJENH JTHUX (Uryp.

20 | Cremens wrcna 2 N3006paxaTh pa3BEPTKU MPSIMOYTOIBHOTO TTapauIeTIeHUIe1a U TUPAMU/IBL.

Haxooums 00bEMBI MPAMOYTOJIBHOTO Mapaiieienuiena 1 Kyba ¢ MOMOIIbIO
KonTponbHas pabora 1 (dopMyi1. BelpaxaTs 0qHM €qUHHLIBI 00BbEMA Yepe3 IpyTHe.
Ne 4 Pewams xoMOMHATOPHBIE 33/1a4U C IOMOIIBIO TIepedopa BapHAHTOB

21 | Ilnmomans. [Tmomrans 4
MPSMOYTOJIbHAKA

22 | IIpssMOYTOJIbHBIN 3
napajuJieienumnes.

[Tupamua

23 | O06BEM 4

PSIMOYTOJILHOTO




®
a KomuecTBo
S 2 Conep:xanue 4ACOB XapakTepucTHKA OCHOBHBIX BU0B JeSITEJIbHOCTH YYeHHKA
E S | yuedHOro Mmarepuaia (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
)
= I I
napasuiesienume 1a

24 | KomObuHaTOpHBIC 3 .
3a/1a4u
[ToBTOpEHUE N 2
CUCTEMaTHU3AIIHS
y4eOHOro MaTepuasa
KoHnTtposnbHas pabota 1
Ne 5

I'nasa 4
18
OObIKHOBEHHBbIE IPOOH

25 | [lonsarue 5 Pacnosnasams 0OBIKHOBEHHYIO ApOOb, MPaBUIBHBIC W HEMPaBHIBHBIC APOOH,
OOBIKHOBEHHOM JIpoOHU CMeEIIaHHbIC YHCIIa.

26 | MpapumbHsIe 1 3 qé/ITaTB u 3an1/ICLIBaT65 OOBIKHOBEHHBIE APOOH, CMemaHgHe yucia. CpaBHUBATh
HEIPABHTBHBIE TPOGHL. 06BIKHOBCHHI>IG piyelo) g C pPaBHBIMH 3HAMEHATEIISIMH. Knamﬁsau(sn BBIYNTATH
CpasHerne 1poGeii OOBIKHOBEHHBIE JIpoOM C paBHBIMU 3HaMeHaTelsaMu. [IpeoOpa3oBbIBaThH

HEMPaBWIbHYIO  NpoOb B CMEIIAHHOE  YHUCIO,  CMEIIAHHOE  YHWCJIO

27 | Cnoxenue u 2 B HEMPAaBWIBHYIO Jpo0b. YMETh 3amuchiBaTh pe3yjbTaT JCIICHUS JBYX
BBIYUTAHHE IPOOCH C HATypaJbHBIX YUCEN B BUI€ OOBIKHOBEHHOU JIpoOH.

OJIMHAKOBBIMH
3HAMEHATEIISIMH
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a € KosauuecTBo
S 2 Conep:xanue JACOB XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
E S | yuedHOro Mmarepuaia (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
®
= I I
28 | IpoOu u neneHue 1
HATYypaJbHBIX YUCEI
29 | CMelaHHbIe Ynca 5
[ToBTOpEHUE U
CUCTEMaTHU3AIIHS
y4eOHOro MaTepuasa
KoHnTtposnbHas pabota 1
Ne 6
I'naea 5 48
HecsaTuuHbIE IPOOH
30 | IIpencraBnenue 4 Pacnosnasams, autaTh M 3anuCchIBaTh AeCATHYHBIC apoOu. HaspiBaTh paspsbl
O JIECATUYHBIX APOOSX JIECATUYHBIX 3HAKOB B 3aMMCH JECITHYHBIX ApoOeil. CpaBHUBATH JECATUYHBIC
31 | CpasHenue 3 npobu. OKpyrisaTh JAECATHYHBIE IpOOM U HATypasibHbIE YHWCia. BBIMONHATH
JECATUYHBIX ApoOeit TPUKHAKY . .
pe3ybTaTOB BBIYMCICHUN. BBIMOMHATE apudMeTndecKkue JACHCTBUA HAJ
32 | OkpyryeHue Yucer. 3 TNECATHIHBIMH JIPOOSIMHU.
Hprknaxn Haxooumyw cpennee apudpMeTHIecKOe HECKOIBKUX unce. [[puBoauTs npuMepsl
33 | CrokeHHe 6 CPCIHUX 3HAYCHWHA BEIMYMHBI. Pa3bsiICHATH, YTO TaKOe «OJWH IPOICHT.
BEIYMTAHHC [IpeacTaBisTh MPOLEHTH B BUIE NECATUYHBIX IPOOEH M NECATHYHBIC APOOHU B
JECSTUYHBIX IpOOeit BH/IC TIPOIIEHTOB. HaX0IuTh IPOIIEHT OT YKCIa M YHCIIO IO €T0 IPOIICHTaM.




Howmep
naparpada

Conep:xkanue
y4eOHOro MaTepuaJja

KoaundecTBo
YacoB

KonTponbHas padota
No 7

34

YMHOXEHUE
JNECATHUYHBIX ApoOei

35

JleneHue necITUYHBIX
npobei

KontponsHas pabota
No 8

36

Cpennee
apupMETHIECKOE.
Cpennee 3HaYeHUE
BEJIMYUHBI

37

[IpoueHTsI.
Haxoxnenue
MPOLICHTOB OT YUCJIA

38

Haxoxnenue gyucna
10 €T0 MPOIEHTaM

[ToBTOpEHUE 1
CUCTEMAaTH3AIHS
y4eOHOTO MaTepuaa

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
(Ha ypoBHE Y4eOHBIX AeiiCTBHI)
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a € KosauuecTBo
S 2 Conep:xanue JACOB XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YYeHHKA
E S | yuedHOro Mmarepuaia (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
]
= I I
KontponsHas paboTa 1
Ne 9
IToBTOpEHME
U CHCTEeMaTH3ALUSA 14
yueOHOro MarepuaJia
VYnpaxHeHus 13
JUTSI IOBTOPEHUS Kypca
S Kiacca
Kontponbsnas pa6ora Ne 10 1




IIpumepHoe TeMaTH4YecKOe IJIaHMpoBanue. Marematuka. 6 kiacc. (5 yacos B aezento, Bcero 170 gacos)
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S - Conep:xxanue yueonoro | Koauuecr XapaKTepuCTHKA OCHOBHBIX BHIOB J1eSITEJIbHOCTH YYeHHKA
= - .
= % MarepuaJa BO 4YacoB (Ha ypoBHe y4eOHBIX /1eliCTBHIA)
=
|
T'naea 1
J{eJIMMOCTh HATYPAJIbHBIX 17
quce1
Jlenutenu u KpaTHbIC 2 Dopmynuposams ONPEACIICHUS MOHATHI: JCIUTEIb, KPaTHOE, IPOCTOE YHUCIIO,
2 TIpH3HAKH AETHMOCTH 3 COCTaBHOE YMCJIO, OOIIMHI JEJIUTEIb, HAUOOIBIINI OOIIHHI JEJIUTEIb, B3AUMHO
ba 10. Ha 5 1 Ha 2 IIPOCTHIC YKCIIa, O0IIee KpaTHOE, HauMEHbIee 00Iee KpaTHOE U MMPU3HAKU
’ JeIMMOoCTd Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
3 IIpusHaKy AeIUMOCTH 2 Onucwvieams TIipaBUiIa HaXOXKACHHUS HanOoJbInero oodmero aenutens (HO/),
Ha 9 u Ha 3 HaumeHsbIero oomiero kparaoro (HOK) HeckombkuxX uncen, pa3inoKeHHs]
4 HpOCTLIe U COCTaBHbIE 2 HaTypaJIbHOI'O YMCJia Ha IIPOCTbIC MHOXHUTCIIN
yucia
5 HauOompimii oOmmii 3
JETNTEID
6 Haumenniee obmiee 4
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S 2 Conepxkanune yueOHoro | Koanuecr XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITEJIbHOCTH YYEHUKA
E S MarepuaJa BO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
]
=
I
KpaTHOE *
Kontponbnast pabora Ne | 1
1
I'naea 2 38
OObIKHOBEHHBIE IPOOH
7 OcHOBHOE CBOMCTBO 9 Dopmynuposams ONPEACIICHUS MMOHATUN: HECOKpaTUMasi Ipo0b, oOuit
Ipobu 3HaMEHaTelNb BYyX JIpo0eii, B3auMHO 0OpaTHbie uncia. [I[puMeHs Th OCHOBHOE
Coxparrierme apo6eii CBOMCTBO J1poOu Jytst cokpaieHus apooeit. [lpuBoaute 1podu kK HOBOMY
3HaMmeHatenno. CpaBHUBATH OOBIKHOBEHHBIC JPOOU. BHIMOTHATH
[TpuBenenue apodei k apu(pMeTudecKre JeHCTBUS HaJl OOBIKHOBEHHBIMU APOOSMHU.
001IEMY 3HAMEHATEIIO. HaxoauTe Apo0b OT 4Kcia ¥ YUCIIO TIO 33JJaHHOMY 3HAYEHUIO €0 ApOoOHu.
Cpasuenue pobeii [TpeoOpa3oBbIBaTH OOBIKHOBEHHBIC APOOU B IecsaTHUHbIC. HaxoauTh
10 CrokeHue U BLIYMTanue | 5 JECATUYHOE MPUOTUAKEHNE OOBIKHOBEHHOU JIpoOU
npobeit
Kontponbnast pabora Ne | 1
2
11 | YMmHOXeHHE apodei
12 | Haxoxnenue apobu oT
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S 2 Conepxkanune yueOHoro | Koanuecr XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITEJIbHOCTH YYEHUKA
E % MarepuaJa BO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
I
quciia *
Kontponbnast pabora Ne | 1
3
13 | BaumHo oOpartHbie 1
qucia
14 | lenenue npobeit
15 | Haxoxnenue uncia mno
3HAYEHUIO €T0 APOOH
16 | IIpeoGpa3oBanue 1
O0OBIKHOBEHHBIX JIpOOCH
B JICCSITUYHbBIC
17 | beckoHeuHbie 2
NEPUOIUIECKUE
JECATUIHBIC TPOOH
18 | decaruunoe 2
MpUOJIMKEHNE
OOBIKHOBEHHOU ApOoOH
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S 2 Conepxkanune yueOHoro | Koanuecr XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITEJIbHOCTH YYEHUKA
E S MarepuaJa BO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
)
=
I
KontponbHas padora Ne | 1 |*
4
I'nasa 3 8
OTHOLIEHHS U PONOPUHH
19 | OrHoteHus 2 Dopmynuposams ONPENEIICHNS TOHATUN: OTHOIIEHUE, TPOTOPLIHNS,
20 | Mporopram NPOLEHTHOE OTHOLICHHE JABYX YHCEIL, PAMO NPONOPLUHOHAILHBIE 1 oOpaTHO
MIPONIOPLIMOHAJIBHBIE BEIMUHUHBL. [[pUMEHATH OCHOBHOE CBOMCTBO OTHOILIEHHUS U
21 | IlpouenTHOE 3 OCHOBHOE CBOKMCTBO Tporopiud. [[puBoANTh MPUMEPHI M OIIMCHIBATH CBOMCTBA
OTHOILICHHE IBYX YUCEII BEJIMYMH, HAXOASIIHUXCS B IPSAMON M 0OOpaTHOW MPOMOPIUOHAIbHBIX
KoutponbHast paGora Ne | 1 3aBUCUMOCTsIX. HaXxoauTh NpoIeHTHOE OTHOIIICHUE ABYX uncel. JlenuTs 4ucio
5 Ha MPONOPIIMOHAIHHBIC YACTH.
3anucvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOMCTBA APOOU, OTHOILICHHUS,
22 | I[Ipsimas u obpaTHas 2
MIPOTIOPIIUH.
MPONIOPLUOHAIIbHbBIE
ABHCMOCTI Ananusuposams UHPOPMALIHIO, IPEICTABIECHHYIO
B BHJIC CTOJIOYATHIX M KPYTOBBIX Auarpamm. [Ipeacraisats nHdopmaimio B
23 | [enenue yncna 2 BUJIE CTOJIOYATHIX U KPYTOBBIX THATPAMM.
B TaHHOM OTHOLICHUH Ilpusooums ipuMeEpHI CTy4alHbIX cOOBITHH. HaxoauTh BEpOSITHOCTD
24 | OKpYXHOCTb H KPyT CIIy4aifHOTO COOBITHSI B OTIBITaX
C PAaBHOBO3MOKHBIMH HCXOJIaMH.
25 | JlnuHa OKPY>KHOCTH.
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S 2 Conepxkanune yueOHoro | Koanuecr XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITEJIbHOCTH YYEHUKA
E S MarepuaJa BO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
®
=
I
[Inomans kpyra * Pacnosnasams Ha yepTekax U pUCyHKAX OKPYKHOCTh, KPYT, HIWJIUH]IP, KOHYC,
26 L[HITHEp, KOHYC, Tap 1 cdepy, 1map u ux 371eMeHThl. Pacrio3HaBaTh B OKpYKarOIIEeM MUPE MOJIEIH dTUX
¢buryp. CTpoUTh € MOMOIIBIO ITUPKYJIS OKPY>KHOCTh 33JIaHHOTO pajinyca.
27 JmarpamMmel N300paxkats pa3BEPTKH IIIMHIPA U KOHYca. Ha3piBaTh npubmmkEHHOE
28 CrydaiiHble COOBITHSL. 5 3HaueHue yucia. Haxoauts ¢ moMouisio Gopmyst JUIMHY OKPY>KHOCTH,
BeposartHocts IUIOIIAlb KpyTa
CIIy4aitHOTO COOBITHS
Kontponbshas padora Ne | 1
6
I'nasa 4
PannonajibHbIE YHCIA 70
U JelicTBUSA HAJl HUMH
29 | [lonoxuTenbHbIC 2 IIpusooums ipuMEpPHI UCTIOTH30BAHUS TTOJIOKUTENBHBIX U OTPUIATEIBHBIX
U OTpHUILIATEIbHBIE YHCIIA yucen. @opMyaupoBaTh ONpeAEICHUE KOOPAUHATHON npsiMoil. CTpOUTh Ha
30 | KoopmumatHas npsiMas KOOPAMHATHOM MPSIMOM TOYKY C 3aJJaHHOW KOOPAUHATOM, ONPEIEIATh
KOOPAMHATY TOUYKH.
31 | Hensie uncna. Xapakmepuzoséanvb MHOXKECTBO 1ENbIX uncel. OObICHITh MOHITHE MHOXKCCTBA
PanmonansHeie uyncia PALMOHAIBHBIX YHCEIL.
32 Moyb uncia 3 Dopmynuposams ONpeaeIICHUE MOAYJIS yncaa. Haxonuts Mmoayne yncna.
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S 2 Conepxkanune yueOHoro | Koanuecr XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITEJIbHOCTH YYEHUKA
E S MarepuaJa BO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
]
=
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33 | CpaBHeHuE yKcen 4 |* Cpasnueams pallioHaNIbHBIE YKciia. BEIMOMHATE apudMeTuuecKue el CTBUs
KoHTpossHas paGora No Ha/l PalMOHATbHBIMU HHCIIAMH. 3anuceiBaTh CBOMCTBA apUPMETHIECKUX
7 JEUCTBUN HaJl pallMOHAJIBLHBIMU UYnciiaMu B Bujie hopmyn. Ha3eiBath
K03 puieHT OYKBEHHOTO BBIPAKEHUS.
34 | Cnoxenue 4 Ilpumensamsb CBONCTBA NP PELICHUH YpaBHEHH. Perath TeKCTOBBIC 3a/1a4H C
palMOHAIBHBIX YHCET OMOILBIO YPABHEHHIA.
35 | CBOICTRA CIIOKECHUS 2 Pacnosnasams Ha 4epTexax U pUCyHKaX MEPHEHINKYISIPHBIE U TTapalIebHbIC
PALHOHAIBHBIX YHCET npsMbIe, PUTYPHI, UMEIONINE OCh CAMMETPHH, IICHTP CAUMMETPHUH. Y Ka3bIBaTh
% B 5 B OKPYKAIOIIeM MUPE MOJENU 3TUX (uryp. DopMynnpoBath onpeeieHrne
BIUUTAHUE
MEPICHANKYJIIPHBIX MPSAMBIX U TApAIUICTBHBIX TPSIMBIX. CTPOUTH C TIOMOIIIBIO
palMOHAIBHBIX YUCEI
YTOJIbHUKA MEePIEHAUKYIISIPHBIC TIPSIMBIEC U MapajlieIbHbIC MPSMBbIE.
KonTtponbnas pabora Ne | 1 ObvscHams U WUTIOCTPUPOBATH NOHITHE KOOPAMHATHOH mitockocT. CTpOUTh
8 Ha KOOPJIMHATHOM TJIOCKOCTH TOYKH C 33JJaHHBIMU KOOPJAMHATAMH, ONIPEICIISATH
37 | VMHONKCHME 3 KOOPJIMHATHI TOYEK Ha TJI0CKOCTH. CTPOUTH OTNIETbHBIE TpaduKu
PAIMOHATHHBIX THCE 3BHCHMOCTEH MEXly BEMIHHAMH 110 TOUKAM. AHanu3upoBath rpaduku
- 3aBUCUMOCTEH MEX]Ty BETMUMHAMHE (PACCTOSIHUE, BpEeMsl, TeMIIepaTypa 1 T. 11.)
38 | CpoiicTBa yMHOXEHUS 3
paIMOHABHBIX YHCETT
39 | Koaddumuenr. 5
PacrmipenenurensHoe
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S 2 Conepxkanune yueOHoro | Koanuecr XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITEJIbHOCTH YYEHUKA
E % MarepuaJa BO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
=
I
CBOMCTBO YMHOKEHUS *
40 | lenenue panuoHaidbHBIX | 4
qucen
Kontponbnast pabora Ne | 1
9
41 | Pemenue ypaBHEHUMN
42 | Pemenue 3amau ¢
MTOMOILBIK YPAaBHEHUM
Kontponbnast pabora Ne | 1
10
43 | IleprieHauKysIpHBIC 3
psiMbIe
44 | OceBas U LIEHTpAJIbHAS 3
CUMMETPHUU
45 | [lapannienbHble PSIMbIE
46 | KoopaunaTtHas 4
MJIOCKOCTh
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S 2 Conep:xanune yueonoro | Koauuecr XapakTepuCTHKA OCHOBHBIX BHI0B JAeSITEJIbHOCTH YYEHUKA
E S MarepuaJa BO YacoB (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
]
=
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47 | I'padukm 3 |*
Kontponbnas pabota Ne
11
IToBTOpEHME
U CHCTeMaTHU3 AN 17
y4eOHOro MaTepuaJia
VYnpaxHeHus 16
JU1s1 TOBTOPEHUS Kypca
6 Kacca
Kontponbshas padora Ne 12 1




IIpumepHoe TeMaTHYeCKOE IJIAHMPOBaHUeE. AJredpa. 7 kiace.

(3 gaca B Heneno, Bcero 102 gaca)
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S 2 | Conepxanne yueonoro | Kommuecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHUKA
E S Marepuaja 4acoB (Ha ypoBHe y4eOHbIX JeiicTBHI)
®
=
I
I'naga 1
JIuHeiiHOe ypaBHeHUE 15
C O/THOI NMepeMeHHOM
BBenenue B anredpy Pacnoznasams yncnoBbie BbIpaKEHUS U BBIPAKEHUS C IEPEMEHHBIMH,
2 | Juneitsoe ypasrenue c JMHEHHbIE yPaBHEHMUA. [IpuBOAUTH MPUMEPHI BHIPAXKEHUI C IEPEMEHHBIMU,
OHO TIEPEMEHHO JUHENHBIX ypaBHEHU. COCTABIATH BBIPAKEHUE C MEPEMEHHBIMU IO
YCIIOBUIO 337ja4M. BhIMOIHATE peoOpa3zoBaHus BbIPAXKEHUI: IPUBOIUTH
3 | Pemenue 3anau ¢ 5 NOJJOOHBIE cllaraeMble, paCKpbIBaTh CKOOKH. HaxoauTh 3HaUEHUE BRIPAKCHHUS
TIOMOIIRIO yPaBHCHUH C TIEpEMEHHBIMH TIPH 33JIaHHBIX 3HAYCHHSIX TIepeMeHHbIX. KiaccudummpoBats
[ToBTOpEHUE 1 anredpanveckue BolpakeHrs. ONUCHIBATh LENbIE BBIPAXKECHHUS.
U CHCTEMATU3ALINS Dopmynuposams ONpECIICHUE JTUHEMHOTO YpaBHEHUs. PemaTe nuHenHoe
yueGHOro MaTepuana ypaBHeHUE B o01ieM Buje. IHTepnpeTnpoBaTh ypaBHEHUE KakK
KoHToonLHas pabora Ne 1 MaTEMaTUYECKYIO0 MOJEIb peanbHON cuTyauuu. ONUCHIBaTh CXEMY PELLICHHUS
1 p p B TEKCTOBOM 3aJ1a4yl, HPUMEHSTh €€ IS PEIICHU 3aa4




<
=g
S 2| Conepxanue yueonoro | Koanyecrso XapaKTepucTHKA OCHOBHBIX BH/IOB JIESITEJILHOCTH YYeHHKA
E s Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
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I
I'naga 2 50 |*
[eable BbIpamxeHUst

4 | ToxxkaecTBEHHO paBHBIE 2 Dopmyauposams:

BeIpakeHus. ToxIecTBa onpeoeienus: TOXISCTBEHHO PAaBHBIX BBIPAKCHUMN, TOKIECTBA, CTEIICHH C

5 | CremeHs ¢ HaTypamsHbiM | 3 HATypaJIbHBIM MOKa3aTeIeM, OJHOUWICHA, CTAHAAPTHOTO BU/Ia OJHOUICHA,
OKA3aTCIEM k03 duIFieHTa OTHOWICHA, CTEIICHN OJHOYICHA, MHOTOYJICHA, CTCIICHH

MHOTOYJICHA,;

6 | Coiictea cTenenu ¢ 3 ceoticmea: CTETICHH C HaTypaJIbHBIM TOKa3aTelieM, 3HaKa CTCTICHH;
HaTypaJbHbIM npaeuia: N0Ka3aTeIbCTBA TOXKISCTB, YMHOKEHHS OJTHOYICHA HA MHOTOWICH,
110Ka3aTCICM YMHOXEHHS MHOTOWICHOB.

OIHOYWICHBI 2 Jloxazvleams CBOWCTBA CTEIIEHH C HATYPaJbHBIM MOKa3aTesieM. 3aluChiBaTh U
MEHOrOIOHEL JI0Ka3bIBaTh (POPMYJIBI: IPOU3BEICHHUS CYMMBI M PA3HOCTH JBYX BBIPAXKCHHH,
Pa3HOCTH KBAJIPATOB JIBYX BBIPAXKCHUH, KBaJipaTa CyMMbI U KBajpaTa
CrnoxeHue ¥ BBIYUTaHUE 3 PasHOCTH IBYX BBIPaKEHHU, CyMMbI KyOOB U pa3HOCTH KyOOB IBYX
MHOTOYJICHOB BBIPAKEHU.
KouTposbHas pabora Ne 1 Boviuucnsime 3HaUCHUE BHIPAXKECHUH € MePEMEHHBIMH. [TpuMeHsTH CBOMCTBA
CTETICHH JIJIS TPe00pa3oBaHus BIPAKCHU. BBIMONHATS YMHOKCHHE
2
OJTHOYJICHOB U BO3BEJICHUE OJHOUJICHA B CTEMEHb. [IpUBOIUTH OTHOUWICH K
10 | Ymuoxenue onHowIeHa 4 CTaHJApTHOMY BUY. 3alUChIBATH MHOTOYJIEH B CTAHIAPTHOM BHJIE,
Ha MHOTOYJICH
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E s Marepuaja 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
]
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I
11 | YMHOXeHue 4 |, ONpenesITh CTeneHb MHOrowieHa. [IpeoOpa3oBbIBaTh MPOU3BEICHUE
MHOTOYJICHA Ha OJIHOYJIEHA Y MHOTOYJIEHA; CYMMBbI, Pa3HOCTH, MIPOU3BECHUS IBYX
MHOTOWICH MHOTOYJICHOB B MHOTOYJIEH. BBITIOTHATE pa3yioxKEeHUEe MHOTOUJICHA Ha
12 | Pasmoscernue 3 MHOJKHTEIN clIoCOOOM BEIHECECHHUS 06}uer0 MHOKHTEIS 32 CKOOKH, CITOCOOOM
MHOFOWICHOB Ha TPYIIIUPOBKH, TI0 POPMYJIaM COKPAIEHHOTO YMHOXEHHUS U C IPUMCHCHUEM
MHOKITETI. BLIHOCCHIIE HECKOJIBKHUX CIIoco00B. Vcnonb30BaTh ykazaHHbIE Pe0Opa3oBaHus B
OBIMIEro MHOKHTENA 33 poliecce pelIeHNs] YPaBHEHUM, JJ0KA3aTeNbCTBA YTBEPKICHUM, PEIICHUS
CKOBKH TEKCTOBBIX 3a]1a4
13 | Paznoxxenue 3
MHOTOYWICHOB Ha
MHOXUTENU. Meton
TPYNIUPOBKU
KonTtponbshas padota Ne 1
3
14 | TlpousBeneHne pa3HOCTH 3
U CyMMBI JIBYX
BBIPAKCHUU
15 | Pa3HOCTb KBaJipaToB 2
JIBYX BBIPAKEHUU




Howmep
naparpada

Coaep:xxanue yueOHOT0
MaTepuaJja

KoandecTBo
qacoB

XapakTepuCTUKA OCHOBHBIX BU/I0OB JeSITeJIbHOCTH YUeHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

[EEN
(o]

KBazpar cymmbl
Y KBaJpaT pa3HOCTU
JIBYX BBIPAXKEHUI

17

[IpeoOpazoBanue
MHOTOWIEHA B KBaJIpaT
CYMMBI WJIM Pa3HOCTH
JBYX BBIpQ)KCHUU

KonTtponbshas padora Ne
4

18

CyMMma u pa3HOCTb
KyOOB JIBYX BBIpa)KEHUI

19

[IpuMeHneHue pa3InyHbIX
Croco0OB Pa3I0KEHUS
MHOTOWIEHA Ha
MHOKHUTEN

[ToBTOpEHUE
¥ CHCTEMAaTH3aIINS
y4eOHOTO MaTepuaa

KonTtponbshas padora Ne
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I
3) x
I'naga 3 12
DyHKUNHA

20 | Csi3u MexIy 2 IIpusooums puMEpPHI 3aBUCUMOCTEN MEXly BeIMUnHaMu. Pa3znuuate cpeau
BenuunHamMu. OyHKIusa 3aBUCUMOCTEN (PYHKIMOHAIbHBIE 3aBUCUMOCTH.

21 | Croco6st 3amanus 2 Onucbleamv noHamus: 3aBUCUMON U HE3aBUCUMOM MEPEMEHHBIX, PYHKIUH,
byHKIHH aprymeHTa (yHKUUH; criocoObl 3aganus GyHkuuu. @opMyaupoBaTh

onpeneneHus: 00JacTH onpeaeneHnst PyHKIUU, 001acTH 3HAYUeHU (PyHKIUH,

22 | I'padux dyHKIHH rpaduka QyHKIMH, TUHEHHON PYHKIMHU, TPSIMOM MPONOPLUHUOHAIBHOCTH.

23 | JIuneitnas gyHKmus, eé Buviuucname 3HaueHne QyHKIUH 110 33JJaHHOMY 3HAUYE€HUIO apryMEHTa.
rpadHKH CBOHCTBA CocraBisaTh TabauIbl 3HaYeHUH GyHKIHH. CTpOUTh TpaguK QyHKIIHH,
ToBTODEHIC 1 3amanHou TabnuuHo. [1o rpaduky QyHKIMHM, SBISIOMIENHCS MOJETBIO
0 CHCTI;MaTI/IBa e peanbHOro MpPOLECCa, ONPEAEIIATh XapaKTEPUCTUKU 3TOro npouecca. CTpoutsb

! rpaduk JUHEHHOW QPYHKITUU U TPSIMON MTPOTMOPIIMOHAIBHOCTH. OTIUCHIBATh
y4eOHOro Marepuana o .
CBOMCTBA ATUX (PYHKITUI
KonTtpomnbsHas padota Ne 1
6
I'naea 4

CucreMbl JIMHEHHBIX 18
YPaBHEHMH C IByMsI
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I
nepeMeHHbIMH .
24 | YpaBHEHHS C IBYMSI 2
MepEMEHHBIMU 1Ipusooums npumepol.: ypaBHEHUS C IByMs IEPEMEHHBIMU; JIMHEITHOTO
25 | Juneitsoe ypasmerue c 3 ypaBHEHUS C ABYMsI TICPEMEHHBIMU; CUCTEMBI IBYX JTMHCHHBIX YPAaBHCHHM
JBYMS! TICPEMCHHBIMH 1 C ABYMs! IEPEMEHHBIMU; PEANILHBIX POLECCOB, /Il KOTOPBIX YPaBHEHHE C
ero rpaduk JBYMSI IEPEMEHHBIMU UJIM CUCTEMA YPAaBHEHUN C IBYMsI IEPEMEHHBIMU
SIBJISIFOTCSI MATEMAaTUYECKUMU MOJCIISIMU.
26 | CucreMsl ypaBHEHHII ¢ 3 Onpenensite, ABISETCS JU Napa YUCEN PEIICHUEM JaHHOTO YPABHEHHUS C
ABYM: IIEPEMCHHBIMHU. JIBYMSI IIEPEMEHHBIMM.
['paduyeckuii meTon Dopmynuposams:
PCIICHUA CHCTCMBI IBYX onpeoeieHus: PEIICHUS YPaBHEHHUS C IBYMS IIEPEMEHHBIMH; YTO 3HAYUT
JMHCHHBIX YPABHCHUU C pEIINTh YpaBHEHUE C ABYMS IEpEeMEHHBIMU; rpadKa ypaBHEHUS C JBYMS
ABYM:I ICPCMCHHBIMHA NIEpEeMEHHBIMHY; IMHEHHOTO YpaBHEHUS C IBYMs TIEPEMECHHBIMU; PEIIICHHS
27 | Pemenue cucrem 2 CHUCTEMbI YPaBHEHU C IBYMS IEPEMEHHBIMU;
JIMHEWHBIX YpaBHEHMI C80UCMEa YPaBHEHHUM C ABYMsSI IEPEMEHHBIMU.
METOJIOM IOACTAHOBKHU Onucvieamy: cBOMCTBA rpaduka TMHEHHOTO YPAaBHEHUS B 3aBUCUMOCTH OT
3HaYeHUM Kod(PPULIMEHTOB, TpaPUUeCKUl METOI pEIIEHUs] CUCTEMBI 1B
28 | Pemenue cuctem 3 . b > Pag P yx
. . YpaBHEHHM C IBYMS IEPEMEHHBIMH, METO]I ITOJICTAHOBKH U METO/I CJI0KCHHUS
JMHENHBIX YPaBHCHUM . .
JUISL PEIICHUSI CUCTEMBI JIBYX JIMHEHHBIX YPABHEHUM C IBYMS TIEPEMEHHBIMU.
METOJIOM CJIOKEHHS .
Cmpoums rpadvK JMHEHHOTO YpaBHEHHUS C IBYMS TIEpEMEHHBIMU. PeraTth
29 | Pemenwue 3ama4 ¢ 4
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]
=
I
ITOMOUIBIO CUCTEM . CUCTEMBI JIBYX JINHEWHBIX YPAaBHEHUN C JByMS IEPEMEHHBIMH.
JIMHEWHBIX YPaBHEHUN Pewamb TexcToBBIE 32141, B KOTOPBIX CUCTEMA JIBYX JIMHENHBIX YPABHEHU
KoHTporbHas pabora Ne 1 C ABYMS IIEPEMEHHBIMU SIBJISIETCS MATEMATUYECKOW MOJIEIIBIO PEAIBHOTO
7 MIPOLIECCA, U MHTEPIIPETUPOBATH PE3YJIbTAT PEIIECHUS CUCTEMBI
IHoBTOpEeHHE U
CUCTeMAaTH3aluA Y4eOHOr o 7
Marepuaja
YrpaxHeHus 111 HOBTOPEHUS 6
Kypca 7 knacca
Hrorosast KOHTposIbHAS paboTa 1




IIpumepHoe TemaTHYEeCKOE IVIAHMPOBaHue. AJiredpa. 8 kiace

(3 vaca B Henero, Bcero 102 vaca)
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I'nasa 1 44
PanuonajibHble BbIPaKeHUS
1 | ParmonanbHbIE ApoOH Pacnosznasams nienpie paimoHaIbHBIC BRIPAKEHUS, TPOOHBIE PAIIMOHATILHBIC
" BBIPKCHHUSI, PUBOAUTH TIPUMEPHI TAKUX BBIPAKEHUH.
2 | OCHOBHOE CBOWMCTBO 3 & PKCHU, TIPHBO PUMCPLI Ta paxe
palMoHaIbHON IpoOu OpMYIUpO6ANNb. .
onpeoeienus. PalMOHATILHOTO BEIPAKECHUS, TOTTYCTUMBIX 3HAYCHUM
3 | CioxeHHe ¥ BEIYHTAHHC 3 IIEPEMEHHOM, TOKICCTBCHHO PaBHBIX BBIPAKEHUH, TOKIECTBA,
paLHOHaNBHBIX Ipo0eii ¢ PaBHOCHUJIBHBIX YPABHEHHM, PALMOHAIIBHOTO YPABHEHUS, CTEIIEHU C HYJIEBBIM
OMMHAKOBBIMH roKa3arteseM, CTEIIEHH C IeJIbIM OTPHUIIATEIbHBIM ITOKa3aTeleM,
3HaMCHATCIAMH CTaHJapTHOTO BUA YKCiIa, 00PaTHOW MPONOPIIMOHATLHOCTH;
4 Ci1o;xkeHre 1 BBIUMTAHNE 6 c601icmead; OCHOBHOE CBOMCTBO paHHOHaﬂBHOﬁ I[pO6I/I, CBOMCTBA CTCIICHU C
. o k.
palMOHaNBHBIX pO0eii LEJIbIM [TOKa3aTeseM, YpaBHEHUH, PYHKIUN y = —;
C pa3HbIMU n _
3HAMEHATETSIMU npasua; CIOKCHUS, BEIYUTaHUS, YMHOXKEHUS, ICJICHUS IpoOei, BO3BEICHUS
p 5 1 JpOOU B CTENICHB; YCIIOBUE PAaBEHCTBA JIPOOH HYITIO.
o [V}
) OHTPOITbHAS paboTa Ne Jloka3viéams CBOMCTBA CTEIICHH C LIEIBIM ITOKA3aTENIeM.
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I
5 | YMHOXEHHE U IeJIeHUE 4 | Onucwieamsb rpadUIeCKUd METO PEIICHUS] YPABHEHHUM C OJTHOM ITEPEMEHHOM.
palMOHANIBHBIX APOOEH. llpumensms OCHOBHOE CBOMCTBO PAIIMOHAIBHOU JIPOOU JJIsi COKpAILCHUS
Bo3Benenue u ipeoOpazoBanus apoodei. [IlpuBoaute 1podu kK HOBOMY (001IEMY)
palMoHaIbHON IpoOu B 3HaMeHarenno. Haxonuts cymMmy, pa3HOCTh, IPOU3BEICHUE U YaCTHOE
CTEICHb npoOeii. BRIMOMHATE TOXKIECTBEHHBIE TPeoOpa3oBaHus palluOHATIBHBIX
6 | ToxnecTBeHHBIC 7 BRIPKCHIN. .
HPEOOpA30BAHIS Pewams ypaBHEHUS ¢ TIEpEMEHHOI B 3HaMEHATENE APOOH.
PAIHOHATBHEIX Hpumenﬂmvb CBOMCTBA CTEIEHU C IIEJIBIM TTOKa3aTesieM JUIsl MpeoOpa3oBaHus
BBIDAKCHH BBIPKECHUM.
3anucvleamp 4ncia B CTAaHJAPTHOM BHUJIE.
KonTtpoabsHas padora Ne 1 K
2 Buvinonnusame noctpoeHue u urenue rpapuka QyHKIUN y = —
n
7/ | PaBHOCUIIBHBIC 3
ypaBHEHHUSI.
PanmonannHbIe
ypaBHEHUS
8 | Crenenb ¢ 1eIbIM 4
OTpHUIIATEIHHBIM
noKa3aresieM
9 | CgoiicTBa cTenieHN 5
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C IIEJIBIM MOKa3aTeIeM "
k ..
10 OyHKIUA y=—HU €€ 4
X
rpaduk
KonTtpomnbsHas pabota Ne 1
3
I'naea 2
KBanpaTHbie KOpHH. 25
JeiicTBUTE/IbHBIE YHCJIA
11 | dynxuua y = X2 u eé 3 Onucviéams: TIOHATHE MHOKECTBA, AJIEMEHTAa MHOXKECTBA, CIIOCOOBI 3a/IaHUs
rpadux MHOYECTB; MHOKECTBO HATyPaJIbHBIX YUCEJ, MHOKECTBO IEJIbIX YHCET,
12 | Keagparusie xopun 3 MHOECTBO PallMOHAJIBHBIX YHCEJ, MHOKECTBO JICCTBUTEIIbHBIX YUCEN U
N — CBSI3U MEXKJ1y ’TUMHU YHCIIOBBIMUA MHOKECTBaAMU; CBSI3b MEXKIY
KBA/IPATHBIH KOPCHD OECKOHEUHBIMHU JICCITUYHBIMU APOOSMU U PAllUOHATILHBIMU,
UppaIiOHATBHBIMU YUCIIAMHU.
13 | MuoxectBo 1 ero 2 Pacnosnasams panpoHaibHbie U HPpallMOHATbHBIC YKcia. [IpuBoAUTH
SNICMCHTEI IPUMEPBI PAIIMOHAIBHBIX YHCENT U HPPAIIMOHAIBHBIX YHCEIL.
14 | TloAMHOKECTRO. 2 3anuceieams ¢ TOMOIIBIO POPMYIT CBOMCTBA ICUCTBUM C IEHCTBUTEILHBIMU
Onepaiuu Haj qACIaMH.
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MHOKECTBaMU A Dopmynuposamo:
15 | YncloBLIC MHOKECTRA onpeoenenus: KBaAPaTHOTO KOPHS U3 YKCIIa, apu(PMETUUECKOTO KBaAPATHOTO
KOPHS U3 YUCJa, PABHBIX MHOYECTB, TOJIMHOXECTBA, IEPECEUCHHUS
16 | CsoiictBa 4 MHOJKECTB, O0BEIMHCHHUS MHOKECTB;
apu(hMETHYECKOro ceoticmea: GyHKUMY Y = X%, apu()METUUECKOTO KBAIPATHOTO KOPHS,
KBaJPaTHOTO KOPHS byrKIIH Y = VX
17 | ToxnaecTBeHHBIE S) /lokazvieams cBOMCTBA apU(PMETHUECKOTO KBaIPATHOI'O KOPHSL.
npeodpasoBaHs Cmpoums rpaduku QYHKIUH Y = X2 1 y =+/X .
BRIDAKCHHH, [MpumeHsTh MOHATHE apU(YMETHICCKOTO KBAPATHOTO KOPHS JIJIsI
COZEpKaMInX BBIYHCIICHUS 3HAYEHUI BBIPAXKEHHIA.
KBaJIpaTHBIE KOPHU Ynpowams Beipaxkenus. Pemats ypaBHeHuss. CpaBHUBATh 3HAYCHUS
BBIPKEHUN. BBIONHATH MpeoOpa3oBaHUe BBIPAXKEHUHN C TPUMEHEHHUEM
18 = 8 3 BBIHECEHUSI MHOKUTENIS U3-T10]] 3HaKa KOPHsI, BHECEHUE MHOXKHUTENS 101 3HAK
VHKIHS Y =~/X 1 €€ )
rpaduk KOpHS. BBIMOMHATE 0CBOOOXAEHUE OT UPPALIMOHATIBHOCTH B 3HAMEHATENE
IpoOu, aHAJIU3 COOTHOIIEHUN MEX]Ty YUCIOBBIMU MHOXKECTBAMH U UX
KonTponbhas padorta No 1 3TIeMEHTAMHI
4
I'naea 3 26
KBaaparHsbie ypaBHeHusI
19 | KBagparHble ypaBHEHUS. 3 Pacnoznasams 1 npuBOIUTE TPUMEPHI KBaJIPATHBIX YPABHEHUM pa3IMYHBIX
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Penienrie HEMOMHBIX " BUJIOB (TIOJTHBIX, HETIOJIHBIX, MPUBEACHHBIX ), KBAIPATHBIX TPEXWICHOB.
KBaJIpaTHBIX YpaBHEHUI Onucviéams B 001IEM BHJIE PEILICHUE HETIOJHBIX KBaJAPATHBIX YPABHEHUM.
20 | dopmyna kopHEH 4 DPopmynuposams: .
KBAJ[PATHOTO YPABHEHHS onpeoeneHus: YPaBHEHHUS NIEPBOH CTENIEHH, KBA/IPATHOTO yPABHEHHS;
KBaJ[paTHOTO TPEXWICHA, TUCKPUMHUHAHTA KBAIPAaTHOTO YPAaBHEHUS
21 | Teopema Buera 3 U KBaJIPATHOTO TPEXUIICHA, KOPHS KBaJIPATHOTO TPEXUIIEHA; OMKBAAPATHOTO
KonTtpomnrHas pabota Ne YPaBHCHHS,
5 c80UCmB8a KBAIPATHOTO TPEXWICHA;
22 | Kanpatasiii péxanen gieopemy Buera u oOpaTtHyto et Teopemy. }
anucvléams 1 JOKa3bIBaTh (POPMYITy KOPHEH KBAPATHOTO YPAaBHEHUSI.
23 | Pemenue ypaBHEHUH, HccnenoBath KOJMUECTBO KOPHEHW KBAJpaTHOTO YPAaBHEHUS B 3aBUCUMOCTH
KOTOPBIE CBOJSITCS K OT 3HaKa ero JMCKpUMHUHAHTA.
KBaJIpaTHbIM lokazvieams meopemwi: Bueta (psiMyto 1 00paTHYI0), O pa3ioKEeHUU
YpaBHECHUSIM KBaJpaTHOTO TPEXUIeHa Ha MHOKUTEIIH, O CBOMCTBE KBaJPATHOTO TPpEXUICHA
24 | PampoHanbHbIe 6 C OTpHUIIATEIBHBIM JUCKPUMUHAHTOM.
ypaBHEHNS KaK Onucweanjb Ha IIpUMepax METo 3aMEHbBI IEPEMEHHOM JIJIs pelieHUs
MaTeMaTHYEeCKHEe MOJIEIH YPaBHCHHH. 5
PEANBHBIX CHTYAITHIA Haxooumw xopHU KBaApaTHBIX YPaBHEHUH PAa3IHMYHbBIX BUIOB. [[puMeHsTh
Teopemy Buera u oOpatHyto eif TeopeMy. BBITIOTHATE pa3iokeHne
KonTponbas pabora Ne 1 KBaJPAaTHOrO TPEXUIICHA Ha MHOKUTEIH. HaxomuTs KOpHU ypaBHEHHIA,
6 KOTOPBIE CBOASTCS K KBaipaTHbIM. COCTaBISATh KBAJIPATHBIE YPABHEHUS U
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" YpaBHEHUSI, CBOASIIUECS K KBaJAPATHBIM, SIBJISIOIINECS MaTEeMaTHYECKUMU
MOJIEISIMU PEaTTbHBIX CUTYaIni
IHoBTOpEeHME
U CHCTEeMATU3ALUA 7
yueOHOro marepuaja
VYnpaxueHus aJisi TOBTOPEHUS 6
Kypca 8 Kiacca
Kontposnbnas pabora Ne 7 1
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I'naga 1
20
HepaBencrBa

1 | YucnoBble HEpaBEHCTBA Pacno3znasams v npuBOAUTH NPUMEPHI YACIOBBIX HEPABEHCTB, HEPABEHCTB C

2 OCHOBHLIC CBONCTRA IIEPEMEHHBIMH, JINHEMHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN, IBOMHBIX
YUCJIOBBIX HEPABEHCTB HCPaBCHCTB.

Dopmyruposams:

3 CroxxeHre 1 yMHOKCHHE 3 onpeoenenus; CPAaBHCHHS JIBYX YHCEII, PEIICHUS HEPAaBEHCTBA C OJHOM
IUCJIOBBIX HEPABCHCTB. IIEPEMEHHON, PABHOCUJIBHBIX HEPABEHCTB, PEILICHUSI CHCTEMbBI HEPABEHCTB C
OnenuBanue 3HAYCHHS OJTHOM TIEPEMEHHOM, 001aCTH ONPE/ICIICHHSI BHIPAKCHHUS,

BRIDAKCHUA CB01CM6a YNCIIOBBIX HEPABEHCTB, CJIOXKCHUS U YMHOXKCHHS YMCIOBBIX

4 HepaBeHncTsa ¢ oiHOM 1 HCPAaBCHCTB
TIepeMeHHOM Jlokazvieams.: CBOMCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U

E | Peremie HODABCHOTE o 5 YMHOXEHUH YHCIIOBBIX HEPABEHCTB.

OIHOM e CBIZCHHOﬁ Pewamo nuHeliHble HEpABEHCTBA. 3aIlUCHIBATH PEIICHUS HEPABEHCTB U UX
! p ' CHUCTEM B BHU/IC YUCJIOBBIX MPOMEKYTKOB, 00BEANHEHUSI, TIEPECCUCHUS
YucnoBble IPOMEXKYTKU .
YHUCJIOBBIX MPOMEXKYTKOB. Peliars cucreMy HEpaBEHCTB € OJIHOM
6 | Cucrembl TUHEHHBIX 5
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I
HEPABEHCTB C OHOU « nepemMeHHoi. OLleHNBaTh 3HaYeHue BbIpaxkeHus. M300paxars Ha
MepEeMEHHOM KOOPAMHATHOM MPSIMOM 3a/1aHHBIC HEPABEHCTBAMU YUCJIOBBIC MPOMEKYTKH
KonTtponbsHas pabota Ne 1
1
I'naga 2 38
KBaaparuunas pyHkuus
7 | IloBTOpeHue nu 3 Onucvleamsy OHATHE (DYHKIMH KaK MMPABUJIA, YCTAHABIIMBAIOIIETO CBA3b
pacuIMpeHne CBEICHUM O MEXK]Ty 2JIEMEHTAMHU JIBYX MHOECTB.
byHKIIUN Dopmynruposams:
CroiicTra hyHKIHH onpeodeneHus: Hyns (bYHIiI_[I/II/I; MPOMEKYTKOB SHAKOIOCTOSAHCTBA (byHKI_IVI/II/I;
byHKuMH, Bo3pacraromei (yObIBarole) Ha MHOXKECTBE; KBaIpaTUYHON
Kak moctpounts rpadux GbyHKIINK; KBaJPATHOTO HEPABEHCTBA,
bynxuun y = ki(x), ecm ceoticmea KBaJpaTHIHON (yHKIMY;
M3BECTCH TPa(uK npasuia NocTpoeHus rpadgukoB GyHKIUNA ¢ TOMOIIBIO PeoOpa3oBaHuil BUIa
dynkImH f(x) — f(X)+a;
y = f(x) f(x) — fix + a); f(x) — kf(x).
10 | Kak moctpouTts rpadukn 4 Cmpoums rpaduku QyHKIHH ¢ TOMOIIEI0 ipeoOpa3oBanuii Buaa f(x) — f(x)
yukmii y = f(x) + b ta
uy = f(x + a), ecmu f(X) = flx + a); 1(x) — kf(x).
M3BECTEH IpaduK Cmpoums Tpaduk kBaapatuuHoi pyHkiuu. [1o rpaduky kBagpaTUuHOM
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byuknun y = f(x) . (GYHKIIMHA ONTUCHIBAThH €€ CBOMCTRA.
11 | Keanparuunas gysximus, 6 ngucmeamb CXEMAaTHYHOE PACIIOI0KEHNE NapadboIbl OTHOCUTEIBHO OCH
e& Tpa¥K | CBOHCTBA adcuuce B 3aBUCUMOCTH OT 3HaKa CTapIIEro KOB(l)(l)I/IH}/IeHTa 151
JTUCKPUMHHAHTA COOTBETCTBYIOIIETO KBaIPATHOTO TPEXUIICHA.
KonTtponbhas pabora Ne 1 Pewamo xkBaipaTHBIE HEPABEHCTBA, UCIIOJb3YS CXEMY PACITOIOKECHUS
2 napaboJibl OTHOCUTENIBHO OCH abcLucC.
12 | PemeHue KBaapaTHBIX 6 Onucvieams TpapUUECKU METOJT PELLICHUS] CUCTEMBI JIBYX YPaBHEHUH €
HEPABEHCTB JBYyMsI IEPEMEHHBIMU, METO/] MOJACTAHOBKH U METO/] CIIOKEHHUS JUIs PEIICHUs
- CUCTEMBI IBYX YPaBHEHHH C ABYMs MIEPEMEHHBIMH, OHO U3 KOTOPBIX HE
13 | CucreMsl ypaBHEHHIA C 6 Y% P 4 P ’ P
SIBJISIETCS JINHEHHBIM.
JBYMsI TIEpEMEHHBIMU .
Pewamys TeKCTOBBIE 33]]a41, B KOTOPBIX CUCTEMA JABYX YPaBHEHHI C IBYMsI
14 | Pewenue 3a1a4 5 TIEPEMEHHBIMH SABIISETCS MATEMATHYECKOM MOJIENBIO PEaIbHOTO IPOLIECCa,
C MOMOUIBIO CUCTEM ¥ MHTEPIPETUPOBATH PE3YJIbTAT PEIICHHUS CHUCTEMBI
YpPaBHEHUU BTOPOI
CTETICHU
KontpomnrHas pabota Ne 1
3
I'naea 3
JJIeMEeHThI IPUMEPHOM 20
MaTeMaTUKH
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I
15 | Maremaruueckoe 3 . Ilpusooums npumepoi:
MOJICJIMPOBAHNE MaTeMaTUYEeCKHX MOJIENIeN peabHbIX CUTYalluii; IPUKIIAAHbIX 3a/1a4;
16 | MpomerTHEe pacusTs: 3 IPUOITKEHHBIX BEMMMHH; MCTIONB30BAHMS KOMOHMHATOPHBIX TMPABUJI CyMMEBI H
MPOM3BEICHHUS; CITyJalHBIX COOBITHH, BKITFOYAst JOCTOBEPHBIC 1 HEBO3MOXKHBIE
17 | Ilpubnmxénnbie 2 COOBITHS; OIIBITOB C PABHOBEPOSITHBIMU UCXOJ[aMHU; ITPEJICTaBICHUS
BBIUMCIICHUS CTaTUCTHYECKUX JTAHHBIX B BUJIE TAOJIHUL, AUArpaMM, rpa(uKoB; UCIIOJIb30BAHUS
18 | OcHoBHBIE TpaBmIa 3 BEPOSITHOCTHBIX CBOWCTB OKPY’KAIOIIMX SBJICHUM.
KOMOMHATOPUKH Dopmynuposamb:
onpedenenus. aOCOMOTHON NOTPEITHOCTH, OTHOCUTEILHON NOTPEIIHOCTH,
19 qaCTOTa 1 BEPOATHOCTD 2 JIOCTOBEPHOTO COOBITHS, HEBO3MOKHOT'O COOBITHSI; KJIACCHIECKOE OTPEIEIeHUE
CIIy4aifHOTO COOBITHS BEPOATHOCTH;
20 | Knaccuueckoe 3 npasuna: KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE IIPABUIIO
OITPEJICIIEHUE BEPOATHOCTU HPOU3BCACHUA.
Onucwvlgamyp ITaIBl pEIICHUS TPUKIIATHON 3a/1a4H.
21 | Hauanubie ceesicHm 3 [TosicHATH ¥ 3anUCHIBATH POPMYITY CIIOKHBIX IPOIIEHTOB. [IpOBOINTH MPOIIEHTHBIE
O CTaTHeThie pacu€Thl C UCIOJIb30BAHUEM CIIOKHBIX IPOLIEHTOB.
KonrponpHnas pabora Ne 4 1 Haxooums TOYHOCTH NPUOIIMKEHUS IO TaOIH1Ie MPUOTMKEHHBIX 3HAUCHUM
BeTMYUHBI. VICTIONBb30BaTh pa3nuyHble (OPMBI 3aMTUCH MPUOTKEHHOTO 3HAYCHHUS
BeMuuHbBL. OLIeHNBaTh MPUOIMKEHHOE 3HAUCHUE BETUYHUHBI.
1Ipo6ooums ONBITHI CO cyyaitHBIMU HcxoaaMu. [10sICHATE U 3anMCBIBaTh GOPMYITY
HAXOXKJICHHS YaCTOTHI CITy9allHOTO COOBITHSI. OMUCHIBATH CTATUCTHYECKYIO OLIEHKY
BEPOSTHOCTH CIy4altHOTO COOBITHS. HaxoMnuTh BEPOSTHOCTH CITy4aitHOTO COOBITHS
B OIBITaX C PAaBHOBEPOSITHBIMH UCXOAMH.
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I
. Onucwigams 3TaNbl CTATUCTHYECKOTO uccienoBanusd. Odopmiate nHdopmanmio B
Buje TaOIUI] ¥ TuarpaMm. V3BiekaTs HHPOPMAIIUIO U3 TAOIHI] U JTUATPAMM.
Haxoauts ¥ mpuBOIUTH MPUMEPHI UCTIOJIH30BAHUS CTATUCTUYECKUX XapPAKTEPUCTUK
COBOKYITHOCTH JIaHHBIX: CPEIHEE 3HAUEHUE, MOJIa, pa3Max, MeJraHa BhIOOPKU
I'naga 4
Yucnaosblie 17
MOCJIeI0BATEIbHOCTH
22 | Yucnosbie 2 Ilpusooumsv npumepsvi: OCIAEAOBATEIIBHOCTEH; YUCIOBBIX MOCIE0BATEILHOCTEH, B
MOCJIEI0BATENIbHOCTH YaCTHOCTH apu(PMETUUECKON U TEOMETPUUECKOM MPOrPeCcCHil; CIOTb30BAHUS
MOCJIEI0BATEILHOCTEN B 7 ;
23 | Apudmerrueckas 4 0CJIENI0 : €JIbHOCTEN B PEAIbHOM JKU3HU; 3a]1a4, B KOTOPBIX pacCMaTPUBAIOTCS
CYMMBI ¢ 0ECKOHEUHBIM YHCJIOM CJIaraeMbIX.
nporpeccus yM CKOHE CJIOM cjlarae
Onucvléams. TOHIATUE TIOCIIEIOBATEIBHOCTH, WICHA MTOCIEA0BATEIBHOCTH,
24 | Cymma N nepBbIX 4ICHOB 3 CHIOCOOBI 3aJJaHUs TTOCITIEIOBATEIILHOCTH.
apupMeTHICCKON Buvluucnsime dneHsl MOCIEI0BATENBHOCTH, 33JaHHONM (DOPMYIIOif N-TO YlieHa WIIN
1porpeccnu PEKYpPPEHTHO.
25 | 'eomerpuueckas 3 Dopmynuposams:
nporpeccus onpedenenus: apupMeTnIecKon Mporpeccun, TeOMETPHUUECKOM MPOrpeccu;
26 C 5 c60licmea YJICHOB TEOMETPUUYECKON U apu(PMETHIECKOM MPOrpecCHil.
ymman TICPBLIX YICHOB 3adasame apu(PpMETUUECKYIO U T€OMETPUUYECKYIO IPOIPECCUN PEKYPPEHTHO.
Tr€OMETPUUYECKOM
fiporpecchu 3anucvieams u noscuams GOPMyIIbI 0OIIETO YWieHa apuPMETHISCKON U
27 | CymMa OeCKOHEUHOU 2 r€OMETPUUYECKOU MPOTPECCHIA.
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FEOMETPUYECKOU N 3anucvieams U doxkazvieams: HOPMYIbI CyMMbI N MEPBHIX YICHOB
MPOrpeccuu, y KOTOpoH | q apumeTruecKoi U reoMeTpUUECKON porpeccuit; GopMyIbl, BEIpaXKarolue
|<1 CBOICTBaA YJIEHOB apu(PMETUUECKON U T€OMETPUUYECKOM MPOTrpeccuil.
KonTpossHas pa6ora No 5 1 Buiuucnams cymmy 0€CKOHEYHOM TreOMETPUIECKON TPOTPECCUH, Y KOTOPOi | q | <
) 1. [IpeacraBnaTh GECKOHEUHBIE IEPUOANUECKHE TPOOH B BUE OOBIKHOBEHHBIX
IHoBTOpEHME
H CHCTeMaTH3aIus 7
y4e0HOro Marepuasa
VYnpakHeHus 11 IOBTOPEHUS 6
Kypca 9 kiacca
KonTponsnas padora Ne 6 1
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I'naga 1
IIpocreiimmue 15
reomerpuieckue purypsl
U UX CBOICTBA
1 | Touku u npsiMbie 1Ipuooums ipuMepbl TEOMETPUUECKUX PUTYDP.
OTPE30K 1 €ro JUTHHA Onucvigams TOUYKY, IPIMYIO, OTPE3OK, JIyY, YIOJL.
Dopmyruposams:
3 | JIyu. Yron. Usmepenue onpeodenenusi; paBHbIX OTPE3KOB, CEPEAUHBI OTPE3KA, PACCTOSHUSI MEKIY
yrioB IBYMsI TOUYKaMH, JOTOJHUTENBHBIX JTy4el, pa3BEPHYTOTO YIia, PABHBIX
4 | CMeXHBIE U 3 yTJI0B, OMCCEKTPUCHI yTJIa, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB,
BEPTHUKAJIbHBIE YTJIbI NEPECEKAOIINXCS MPSIMBIX, IEPIEHANKYJISIPHBIX MTPSAMBIX, TEPIEHANKYJIAPA,
HAKJIOHHOW, PaCCTOSIHUSI OT TOYKH JI0 IPSIMON;
5 | [lepnenaukynspHbie 1 . _ .
C60UCmEa: PACIOIOKEHUA TOYEK HA NPSIMOU, U3MEPEHHS OTPE3KOB U YIJIOB,
NpAMBIC CMEXHBIX U BEPTUKAJIBHBIX YIJIOB, IEPIEHINKYISPHBIX IPSIMBIX; OCHOBHOE
6 | AkcuoMbl 1 CBOMCTBO MPSMOM.
TTosTOpeHuUe I 1 Knaccuguyuposamo yriwi.

CUCTEMaTHU3ALIMS
y4eOHOro Marepuaa

/lokazvieams: TEOPEMBI O IEPECEKAIOIIUXCS IIPSIMBIX, O CBOMCTBAX CMEXHBIX
Y BEPTUKAJIBHBIX YIJIOB, O €AWMHCTBEHHOCTH MIPSMOU, TEPIIEHINKYJIIPHON
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KontponbHas padora Ne 1 1 JAHHOM (ciy4ai, KOr/ia TOYKa JISKUT Ha JaHHOU MPSMOH).
Haxooumw nnuny oTpe3Ka, rpalyCHYIO MEPY yIia, UCIOJIb3ysl CBOMCTBA UX
. U3MEPEHNN.
H300pasicams ¢ TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB F'€OMETPUUECKUE
(UrypBI: OTPE30K, JTyY, YIOJl, CMEXHBIE U BEPTUKAIbHbBIE YTJIbI,
MEePHEHANKYIISPHBIE IPSIMbIE, OTPE3KU U JIyUH.
llosachamp, 9TO TaKOE aKCUOMA, ONIPEIIEIICHHUE.
Pewams 3anaun Ha BBIYUCIIEHUE U IOKA3aTEIbCTBO, TPOBO/IsI HEOOXOANMBIE
JIOKa3aTeJIbHBIE PACCYKIACHUSA
I'naga 2 18
TpeyrojbHuUKH
[/ | PaBHbBIE TPEYTOJbHUKH. 2 Onucbléams CMbICI IOHATHS «paBHbIE GUTYpbD». [[pUBOIUTE IpUMEpPHI
BeicoTa, MennaHa, paBHBIX QUTYD.
ouccekTpuca H306padxcams 1 HAXOIUTH HA PUCYHKaX PAaBHOCTOPOHHME, PABHOOEAPEHHBIE,
TPEYroJIbHUKA IPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYIIOYT'OJIbHBIE TPEYTOJIBHUKH U UX
8 | IlepBsIit u BTOpOIA 5 HJICMCHTBI.
MPH3HAKY PABCHCTBA Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM U yIJIaM.
TPEYTOJIbHUKOB DPopmynuposams:
onpeoeneHus; OCTPOYTOJIbHOTO, TYHOYTOJIBHOTO, IPSIMOYTOJIBHOTO,
9 | PaBHOOepeHHbIiT 4 paBHOOEPEHHOTO, PABHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB,

TPEYTrOJIbHUK U €r0
CBOMCTBA

6I/ICC€KTpI/ICBI, BBICOTbBI, MCAHAHBI TPCYT'OJIbHUKA, PABHBIX TPCYT'OJIbHUKOB,
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10 | [Tpusnaku 2 CEpEIMHHOIO MEPIEHIUKYIIApa OTPE3KA; IEPUMETPA TPEYTOJIbHUKA,
pPaBHOOEIPEHHOTO ceolicmea. paBHOOEAPEHHOTO TPEYTOJIbHUKA, CEPEINHHOTO NEPIEHINKYJIISpa
TPEYroJIbHUKA . OTpE3Ka, OCHOBHOI'O CBOMCTBA PABEHCTBA TPEYTOJIbHUKOB;

11 | Tpermit npusmax 2 NPU3HAKU: PABEHCTBA TPEYTOJIBHHUKOB, paBHO6eI[p%HHOFO TPeYrolbHUKA.
PABEHCTRA /lokazvieams TEOPEMBI: O €IMHCTBEHHOCTHU MPSAMOi1, MEPIIEHIUKYIISIPHOM
TPEYTOBHHKOB JAHHOM (Cy4aid, KOr/ia TOYKa JISKUT BHE JAHHOU MPSMOM); TpH MPU3HAKA

PaBEHCTBA TPEYTOJIbHUKOB; IPU3HAKU PABHOOEIPEHHOTO TPEYTOJIbHUKA;

12 | Teopembr 1 TEOPEMBI O CBOMCTBAX CEPEAMHHOTO MEPIICHANKYIISIPa, PABHOOCIPEHHOTO U
[ToBTOpEHHE U 1 PABHOCTOPOHHETO TPEYTOJBbHUKOB.

CHCTEMATU3ALIMS Pa3zvacuame, 4T0 Takoe TEOpPEMA, ONUCHIBATE CTPYKTYPY TEOPEMBI.

yueGHOTro MaTeprana OOBACHATH, KAKyIO0 TEOPEMY Ha3BIBAIOT OOPATHOM JIAHHOM, B UEéM
3aKJIF0YAETCS METOJT JOKA3aTeNbCTBA OT NPOTUBHOTO. [[pMBOANTE MpUMEpHI

KontpomnrHas pabota Ne 1

5 UCII0JIB30BAHUS ATOTO METOJA.
Pematsb 3a1aun Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO

I'naea 3
IHapasuienbHbIe IPSIMBIE. 16

CyMMa yrJioB TpeyroJibHuKa

13 | [lapannenbHble MpsIMbIE Pacnosznasams Ha yepTexax napajuieiabHbIe MPSMBIE.

14 | Mpusnaxu 2 N3006paxaTh C MOMOIIBIO TMHEWKHN U YTOJIbHUKA Mapaljie/IbHbIC TIPSMBIE.
MapAIETBHOCTH TIPAMBIX Onucwlgéams yriibl, 00pa30BaHHBIE NPU EPECECUCHUH JIBYX MPSIMBIX CEKYIIEH.

Dopmynuposams.

15 | CpoiicTBa napauieabHbIX 3
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IIPSIMBIX onpeoeneHus.; TTAPAIIENbHBIX MPSIMBIX, PACCTOSHUSA MEXY MapajjieIbHBIMU
16 | Cymma yrios 4 NPSMBIMH, BHELIHETO YIila TPEYTOJIbHAKA, THIOTEHY3bI M KaTeTa;
TPeyrobHUKA x c60UCmEa: NAAICIBHBIX NPSMBIX; YTJIOB, 00pa30BaHHBIX MPHU MEPECCUECHUN
. MapaJuIeNIbHBIX MPSMBIX CEKYIIEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO
17 | IlpaMOyTOIBHBIM 2 yTJIa TPEYTOJIBbHUKA; COOTHOIIEHUN MEXIy CTOPOHAMH U YIIIAMH
TPEYTOJIBHHK TPEYTOJIBHUKA; ITPSMOYTOJIBHOIO TPEYTOJIBHUKA; OCHOBHOE CBOMCTBO
18 CBoiicTBa 2 InapaJiICIbHBIX IIPAMBIX;
PSIMOYTOJILHOTO npusHaku. 1napaJuiCJIbHOCTU HIPAMBIX, PABECHCTBA IIPAMOYT'OJIbHBIX
TPEYrOJIbHUKA TpEYTroJIbHUKOB.
KonTposbHas pabota Ne 3 1 /loxa3zvlieamb: TEOPEMBI O CBOWCTBAX MapaJUICIbHBIX IPSIMBIX, O CyMME YIJIOB
TPEYTrOJIbHUKA, O BHELIHEM yIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYIOJIbHUKA,
TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB TPEYIOJbHUKA, TEOPEMBI O CBOMCTBAX
IPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA, ITPU3HAKU MTAPAJIIEIBHBIX IIPAMBIX,
PaBEHCTBA NPAMOYIOJIBHBIX TPEYTOJIbHUKOB.
Pewamb 3anaun Ha BEIYUCIIEHUE U JJOKA3aTEIBCTBO
I'nasa 4
OKpYKHOCTBH U KPYT. 16
I'eomerpuyeckue nocrpoeHus
19 | 'eomeTpuyeckoe MecTo 2 lloachamp, 4TO Takoe 3a/1a4a HA MIOCTPOEHUE; TEOMETPUYECKOE MECTO TOYEK
ToueK. OKpY>KHOCTh U ('MT). [IpuBoauts npumepsl [MT.
Kpyr H300pasicams Ha pUCYHKaX OKPY>KHOCTb U €€ 3JIEMEHTHI; KacaTeJIbHYIO K
20 | Hexoropsie croiicTea 3 OKPY>KHOCTH; OKPY’KHOCTb, BIIMCAHHYIO B TPEYTOJIBHUK, U OKPY’KHOCTb,
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OKPYXHOCTH. ONMCAaHHYIO OKOJIO Hero. ONMUChIBaTh B3aUMHOE PACIIOJI0KEHUE OKPYKHOCTH
KacarenpHas U MIPSIMOM.
OKPY’KHOCTH x Dopmynuposamsw.:

21 | OmmcanHas i BHHCAHHAS 3 onpeoeneHus: OKPYKHOCTH, Kpyra, UX OIEMEHTOB; KacaTeIbHOH K
OKPYKHOCTH OKPYXKHOCTH; OKPY’KHOCTH, OIMCAHHOH OKOIIO TPEYTOJIBHHKA, i OKPYKHOCTH,
TPeyroTbHIKA BITMCAHHOH B TPEYTOJIBHULK;

ceolicmea: CEpeIMHHOrO nepneHankysapa kak ['MT; Ouccektpucel yria Kak

22 | 3aja4y Ha IOCTPOCHHE I'MT; kacaTenpHON K OKPYKHOCTH; TUAMETPA U XOPJIbl; TOUKHU [IEPECEUCHUS

23 | MeTo reoMeTpHuecKuX CEpPEAUHHBIX MEPIECHAUKYIAPOB CTOPOH TPEYTOJIBHUKA; TOYKH I1IEPECEUCHUS
MECT TOYCK B 33Jla4ax Ha OHMCCEKTPHUC YITIOB TPEYTOJIbHUKA,

TIOCTPOEHUE NPU3HAKYU KACATEILHOM.
0Ka3vl6amMyb: TEOPEMBI O CEPEAMHHOM NEPIEHANKYJIISIpE U OMCCEKTpUCE yriia
[loBTOpEHUE N 1 A P P P Yp pucey
kak I’ MT;

CUCTEMATHU3ALINS . .. .

BHOMO MATEDHANA 0 CBOMCTBaX KacaTeJabHON; 00 OKPYKHOCTH, BIMCAHHOMN B TPEYTOJIbHUK,
Y1 p ONMCAaHHON OKOJIO TPEYTOJIbHUKA; MPU3HAKU KACATENbHOM.
KonrposbHas padora Ne 4 1 Pewamb 0OCHOBHBIE 3371241 Ha TIOCTPOCHHUE: TOCTPOEHHE YTIIIa, PABHOTO

JIAHHOMY; IIOCTPOEHUE CEPEAUHHOIO NIEPIICHANKYJIIAPA JAHHOIO OTPE3Ka;
IIOCTPOEHUE NPSAMOU, POXOIALLEH Yepe3 JaHHYIO TOUYKY U
NEePHEeHAUKYIIPHON TaHHON PSIMOM; MOCTPOCHHE OUCCEKTPUCHI JaHHOTO
yIJIa; TOCTPOCHUE TPEYTOJIBbHUKA 110 ABYM CTOPOHAM U YIily MEXKAY HUMU; 110
CTOPOHE U JBYM IPUJIEKAILHUM K HEN yTiIaMm.

Pemate 3anaun Ha noctpoenue meronom [ MT.

Cmpoumbs TPEYTroJbHUK IO TPEM CTOPOHAM.




Coaep:xanue yueonoro | Kosunvecrso XapaKkTepucTUKAa OCHOBHBIX BUAOB JAeATeILHOCTH YYCHUKA
MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)

Howmep
naparpad

Pewamo 3aa491 Ha BBIYHUCIICHUC, TOKA3aTCIILCTBO U IIOCTPOCHUC

O0001meHne
U CHCTEeMaTH3aIus 3
3HAHUH yYaIIuXcst

YnpaxHeHus 115 TIOBTOPEHUS 2
Kypca 7 kiacca

Kontponbshas pabora Ne 5 1
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I'naga 1 29
YeTbIpEéXyroJibHUKH

1 | YeThIp€XYroJbHUK U €r0 2 llosachamp, 9TO TaKO€ YETHIPEXYTOIBHUK. OMUCHIBATH JIIEMEHTHI
DJIIEMEHTHI YETBIPEXYTOJIBHUKA.

2 | Tlapamreorpamm. 2 Pacnosnasams BBITyKIIbIE U HEBBITYKIIBIE ‘—IGTB{péX}/rOJIBHI/IKI/I.
CroiicTra H300pasicams M HAXOOUTH HA PUCYHKAX YETHIPEXYTOJIBbHUKH Pa3HBIX BUIOB
MapasIeorpaMMa Y UX DJIEMEHTHI.

Dopmyruposams:

3 | IIpusHaku 2 onpedenexusi; apajieIorpaMma, BEICOTHI MapalijieiorpaMMma;
l1apajuiejiorpaMmma IPsIMOYTOJIbHUKA, poM0Oa, KBaJparTa; CpeHel JIMHUH TPEYTOJIbHUKA;
[IpsAMOYTONBHUK 2 TpaIeuyu, BBICOThI TPANELUH, CPEAHEN JIMHUU TPAIICLIUU; LIEHTPAIbHOIO
Por6 5 yIJ1a OKPYKHOCTH, BIIICAHHOTO YIJa OKPYXHOCTH; BINCAHHOIO M

OINMCAHHOTO YETBIPEXYTOJIbHUKA;
KBanpar 1 ceolicmea. TapajiesiorpaMMa, IpsIMOYToJIbHUKa, poM0Oa, KBajparTa, CPeIHUX
KontpombHas padota Ne 1 JUHUN TPEYrOJIbHIKA U TPAIELIH, BIMCAHHOTO YIJIa, BIMCAHHOTO 1
1 ONMCAHHOIO YETBIPEXYTOJIbHUKA;
npusHaxku: napauenorpaMmma, NpsMoyrojbHuKa, poMm0a, BIUCAHHOTO U
7 Cpenusst TUHUS 1

TPEYrOJIbHUKA

ONMCAHHOTO YETBIPEXYTOJIbHUKA.
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®
=
Tpaneuus 4 Jlokazvieamsb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPALyCHOMU
[{eHTpabHBIe 2 Mepe BIIMCAHHOTO yrﬂa(,5 O CBOHCTBAX M IIPU3HAKAX NapaJlIEorpaMma,
W BIHCAHHBIE YTJTbI x pAMOYTOJIbHHKA, POMOa, BIMCAHHOTO H OMMCAHHOTO YETBIPEXYTOIbHHKA.
IIpumensimov U3y4eHHBIE ONPEACIICHNS, CBOMCTBA U MPU3HAKYU K PEIICHUIO
10 | BnucaHHble ¥ ONIMCaHHBIE 2 3a1au
YETBIPEXYTOJIbHUKN
KonTtponbsHas padora Ne 1
2
I'naea 2 16
Ilono0ue TpeyroibHMKOB
11 | Teopema dareca. 6 Dopmynuposams:
Teopema o onpeoenerue MOJJOOHBIX TPEYTOIHHUKOB;
IIPONIOPIIMOHAIIBHBIX ceoticmea: MeJlnaH TPEyroJibHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA,
OTpe3Kax NIEPECEKAIOIINXCA XOP/I, KaCaTEIbHOM U CEKYILEH;
12 | Tloo6HbIE TpeyrombHIKH npu3Haxku NoA00us TPEYroJIbHUKOB.
Jlokaszvieams:
13 | ITepBbiii npu3HaK 5 meopemol: Paneca, 0 MPOMOPIUOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEIHAH
MOJ00Ms TPEYTOTLHIKOB TPEYroJibHUKa, OUCCEKTPUCHI TPEYTOJIbHUKA;
14 | Bropoii u TpeTHii 3 ce0licmea: TePeCceKaronXCcsl XOp/I, KACaTeIbHON U CEKYIIEH;

MIPU3HAKH ITO100MS
TPEYTOJIbHUKOB

NPUSHAKU HOI[O6I/I$I TPCYT'OJIbHUKOB.
Hpu./l/leHﬂWIb N3YYCHHBIC OIIPCACIICHUS, CBOMCTBA U IIPU3HAKH K PCIICHHUTIO
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=
KontponbsHas padora Ne 1 3aaa4
3
I'nasa 3 ¥
Pemienue npsiMoyroJibHbIX 14
TPEYroJbHUKOB
15 | Merpuueckue 1 Dopmynuposams:
COOTHOILICHHSI onpeoenenus; CUHyca, KOCUHyca, TAHI€HCa, KOTAaHT'€HCa OCTPOro yria
B IIPSIMOYTOJIEHOM MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
TPEYroJIbHUKE C680lCcMeEa. BBIPAKAIOUIUE METPUUECKUE COOTHOILIEHHUS B MPSMOYTOJIBHOM
TPEYTOJIbHUKE ¥ COOTHOIICHUS MEXKTy CTOPOHAMH M 3HAYCHUSIMU
16 | Teopema Mudaropa 5 peyroi € 1 COOTHOLIEHHS! MEXK1y CTOPOHA 3Haue
TPUTOHOMETPHUECKUX (PYHKITHI B IPSIMOYTOJILHOM TPEYTOJILHUKE.
KonTposbnas pabora Ne 3anucviéams TPUTOHOMETPUUECKHE (POPMYIIbI, BBIPAXKAIOIIUE CBI3b MEKTY
4 TPUTOHOMETPUUECKUMU QYHKIUSIMH OJTHOTO M TOTO K€ OCTPOTO yTia.
17 TpI/IFOHOMeTpI/IIIeCKI/IC 3 Pewams npssMOyTroibHbIE TPEYTOJILHUKH.
(GyHKIIUU OCTPOTO yria Hoxrasvieams.:
TIPSAMOYTOJIEHOTO meopemy 0 METPUIYECKUX COOTHOIIICHUSX B MPSMOYTOJIbHOM TPEYTOJIbHUKE,
TPEYrOJIbHUKA Teopemy Iudaropa,;
OpMYJibl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJJHOT'O U
18 | PemcHue 3 bopyyre, A A ’
TOT'O 7K€ OCTPOTO yIJIa.
PSAMOYTOJIBHBIX
Bv1600ums 0CHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO U 3HAYEHUS CUHYCA,
TPEYTOJIbHUKOB o 480 £(°
KOCUHYCAa, TAHT€HCa U KoTaHreHca a1 yrioB 30°, 45°, 60°.
KontposnbsHnas pabora Ne 1 Ipumensimo N3ydeHHBIE ONPEICIEHNUS, TEOPEMBI K POPMYIIBI K PEIIIEHUIO
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E 2| Conepxxanue yueoHoro | KoamuectBo XapakTepuCTHKA OCHOBHBIX BU/I0B JIeSITEJIbHOCTH YUCHHKA
< . .
E 2, MarepuaJia 4acoB (Ha ypoBHe Yy4eOHBIX JIeiicTBHIi)
)
=
5 3a1a4
I'naea 4
MHOroyrojibHUKH. 10
ILnomaab MHOTOYI0JIbHUKA
19 MHOTOYyroJapHUKU 1 Tlosicuams, 94TO TakoOe IUIONIAb MHOTOYTOJIbHUKA.
MACHIBATH MHOT BHUK, €T MEHTBI;, BBIITYKJIbIC U HEBBITTYKIIBI
20 | Moustre mromanu 1 OnuceiBa OroyroJ , €70 DJIEMEHTBHI; YKJIbIE€ Y HEBBIITYKJIbIE
MHOTOYTOJIbHUKH.
MHOTOYTOJIbHUKA. 306
KaTh ¥ HAXOJIUTh HA PUCYHKAaX MHOT BHUK U €T MEHTHI,
TLT0MAb TPAMOYTOIEHHKA 300paxa axon a prcyHKa Oroyroi €r0 MEMEHTBL;
MHOTOYTOJIbHUK, BIIUCAHHBIM B OKPY>KHOCTh, U MHOTOYTOJIbHUK, OMMMCAHHBIN OKOJIO
21 | Ilnowanp 2 OKPY>KHOCTH.
napajieiaorpamMmma @OpMy_]lupogamb"
22 | Inomaas TpeyroasHAKa 2 onpeoenenus: BIMCAHHOTO U OMMCAHHOTO MHOTOYTOJIbHUKA, MJI0IIAIN
MHOT'OYTOJIbHHKA, PAaBHOBEIMKIUX MHOTOYTOJIbHUKOB;
23 | lnowans Tpanemnun 3 OCHOBHbIe c80LCcMEa TIONAAN MHOTOYTOJIbHUKA.
KonrtponpsHnas pabora Ne 6 1 /loxazvieamsb: TEOPEMBI O CyMME YTJIOB BBIITYKIIOTO N-yrOJIBHUKA, MIJIOIIAIN
MPSIMOYTOJIBHUKA, TUTIOIIAN TPEYTOJbHUKA, TUIOIAAN TPATICIIHH.
IIpumensms N3ydeHHBIE ONIPEICNICHUS, TEOPEMBI U (DOPMYJIIBI K PEIICHHIO 33124
IHoBTOpEHUE
U CHCTeMATU3alus 6
yueOHOro Matepuaja
YpaxHeHus 1151 TOBTOPECHUS 5

Kypca 8 kiacca
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Kontponbnas padorta Ne 7 1




IIpumepHoe TemaTH4YecKoOe IJIaHMpPoBaHue. I'eomerpus. 9 Kiacc

(2 yaca B Henelnto, Bcero 68 yacon)
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S £ | Conepixanne yueonoro | Koauyecrso XapakTepuCcTHKAa OCHOBHBIX BU/IOB JeSITeJIbHOCTH YUEeHUKA
E S Marepuaja 4acoB (Ha ypoBHe y4eOHBbIX 1eiiCTBHI)
‘é *
I'nasa 1 16
Pemienue TpeyroJibHMKOB
1 Cunyc, KOCUHYC, TAHT€HC 2 Dopmyruposams:
¥ KOTaHreHc yraa ot 0 onpeodenenus: CHHyca, KOCUHyCa, TAHTeHca, KoTanrenca yriua ot 0° go 1807
1o 180° C80UCMB0 CBA3M JIIVH TUArOHAJIEN U CTOPOH MapalijieIorpamMmMma.
2 | Teopema kocumycos 3 Dopmynuposams N Pa3bACHATH OCHOBHOE TPUrOHOMETPUYECKOE TOXKIECTBO.
BbluucisaTh 3Ha4Y€HUE TPUTOHOMETPUYECKON (DYHKLIMH YTJIa IO 3HAYEHUIO
3 | Teopema cumycoB 3 OJIHOM M3 €ro 3aIaHHbIX (PYHKIUH.
4 | PelleHue TPEYrolbHUKOB 3 Dopmynuposams 1 T0Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIIE€JICTBUS
U3 TEOPEMBI KOCHHYCOB M CHHYCOB, O ILIOIIAI OIMCAHHOTO
S5 | ®opmynbl s 4
AXOSIE ol MHOT'OYTOJIbHUKA.
Hax HUS LT "
. oﬂ a Had 3anucvieams 1 1OKa3bIBATh (HOPMYJIIBI IJIs1 HAXOXKICHUS TUIOMIAIH
TPEYTOJIbHU N . .
pey TPEYTOJIbHUKA, PAJNYCOB BIIMCAHHOW U ONHUCAHHOUN OKPYKHOCTEH
KontponsHast padbota Ne 1 TPEYTOJIbHUKA.
1 Ipumenamo v3ydeHHbIE ONPeIeICHHs], TEOPEMBI U (DOPMYIIBI K PEILICHUIO
3a1a4
I'naea 2 8

IIpaBuibHbIE
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E % MarTepuaja 4acosB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
=
MHOI'0YI0J1bHUKH
6 | [IpaBuibHbIE lloacHuamp, 4TO TaKOE LIEHTP U LICHTPAIBHBIN YIOJl IPaBUIBHOTO
MHOTOYTOJIBHUKH U UX * MHOT'OYTOJIbHUKA, CEKTOP M CETMEHT KpyTa.
CBOICTBa Dopmynuposamaw.:
7 | Jlnnna oxpysxuOCTH. 3 onpfdeﬂeﬁue MPaBUILHOTO MHOTOYTOJIbHUKA;
Tromass Kpyra c601iCM6a NPABUILHOTO MHOTOYTOIbHHKA.
/Jlokazvieams CBONCTBA TIPAaBUIIBHBIX MHOTOYTOJIbHUKOB.
Koutposbhas padbora Ne 1 3anucvisams 1 pazbACHATH HOPMYIIBI JUTMHBI OKPY>KHOCTH, TLIOMIAIN KPyTa.
2 3anucvieams 1 AOKa3bIBaTh (DOPMYJIBI ITTUHBI TyTH, TUIOLAAN CEKTOPA,
(bopMyIIbI ISl HAXO0XKICHHS paJIiyCOB BIMCAHHOW U ONTMCAHHOM
OKPYHOCTEN MPaBUIILHOIO MHOTOYT OJIbHUKA.
Cmpoums ¢ TOMOILBIO IUPKYJISA U JIMHENKN TPaBUIIbHbIE TPEYTOJIBHUK,
YEeTBIPEXYTOJIbHUK, IIECTUYTOJIbHUK.
Ipumenamo V3y4eHHbIE ONPENEICHHS], TEOPEMBI U (POPMYIIBI K PELLIEHUIO
3a/1a4y
I'naea 3
JlekapToBBI 11
KOOPAMHATHI HA IJIOCKOCTH
8 | PaccTosinue mexny 3 Onucvlgams PAMOYTOIBHYIO CUCTEMY KOOPAMHAT.

JIBYMsI TOUYKaMH C
3a1aHHBIMHU
KOOpPAMHATaMH.

Dopmynuposams: onpeeseHUue ypaBHEHUs PUTypbl, HEOOX0IUMOE U
JIOCTATOYHOE YCJIOBHSI APaJUIEIbBHOCTH ABYX IPSIMBIX.
3anucvieams 1 JOKa3bIBaTh (HOPMYJIIbI pACCTOSHUS MEXKIY JBYMS TOUKaMH,
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S £ | Conepixanne yueonoro | Koamyecrso XapakTepucTHKA OCHOBHBIX BU/I0OB JeSITEJIbHOCTH Y4eHHKA
E S MarTepuaja 4acosB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
)
=
KoopauHath! cepearHbl KOOPIMHAT CePEeIMHBI OTPE3Ka.
OTpe3Ka Bv160o0ums ypaBHEHHE OKPY>KHOCTH, 00111ee ypaBHEHHUE MPSMOM, ypaBHEHHE
9 | VpasHenue GurypsL. 3 IPSIMOIA C erIOBBIgI KO3 HUITUEHTOM.
K HE00X0MMOE U JIOCTATOYH BHUC TI BHOCTH 1B
VpaBHEHHE OKPYIKHOCTH Jokazvieames HEOOXOAMMOE U TOCTATOYHOE YCIOBHE MapaIICIbHOCTH IBYX
PSIMBIX.
10 | YpasHenue npamoi Ipumensimo U3y9IeHHBIE ONPEACICHHS, TCOPEMBI U (DOPMYIIBI K PEIICHUIO
11 | YraoBoii koapduiueHt 3aaa4
IPSAMOM
KontponbsHas padota Ne 1
3
I'nasa 4 12
BekTopsl
12 | [lonsTue BeKTOpa 2 Onucwvieams TIOHATUS BEKTOPHBIX U CKAISIPHBIX BEIWYWH. VIITFOCTpUPOBATH
13 | KoopauHaThl BEKTOpa TIOHATHC BCKTOPA.
Dopmynuposams.
14 | Cnoxenue u BeIYUTaHHE 2 onpedeneHusi: MO/l BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
BCKTOPOB KOOPJMHAT BEKTOPa, CYMMbI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOMKeHHE BeKTOpa Ha 3 MPOTUBOTMOJIOKHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA HA YHUCIIO, CKAISIPHOTO
YHUCIIO MIPOM3BENICHHUS BEKTOPOB;
ceolicmea: paBHBIX BEKTOPOB, KOOPIWHAT PABHBIX BEKTOPOB, CIOKCHHUS
16 | CkamsipHOE 3 P pOB, XOOP P PO%,

IIPONU3BCACHUC BCKTOPOB

BCKTOPOB, KOOPANMHAT BCKTOPA CYMMBI U BEKTOpPa Pa3HOCTH ABYX BCKTOPOB,
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E % MarTepuaja 4acosB (Ha ypoBHe y4eOHBIX 1eiiCTBHI)
=
KontponbsHas padota Ne 1 KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA Ha YUCIIO, CKAJISPHOTO
4 MIPOU3BEICHUS JBYX BEKTOPOB, IEPICHIUKYIISIPHBIX BEKTOPOB.
x Jlokazvieams TEOPEMBI: 0 HaAXOXKICHUH KOOPIUHAT BEKTOPA, O KOOPJAMHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBUH KOJUTMHEAPHOCTH JIBYX BEKTOPOB,
0 HaXOXKJICHUY CKAJIIPHOTO TIPOM3BEACHUS ABYX BEKTOPOB, 00 yCIOBUU
MEPICHINKYIIPHOCTH.
Haxooums xocHHYyC yTiia MEXIy IBYMsI BEKTOPaMH.
Ipumensamo 3ydeHHBIE ONPENCTICHHS, TEOPEMBI U (DOPMYIIBI K PEIICHUIO
3asa4y
I'naga 5
I'eomeTpuueckue 13
npeodpa3oBaHus
17 | JIBmwxkeHue 4 Ilpusooums ipuMepsl ipeodOpazoBaHus Guryp.
(mepemerienre) GUTYypHI. OnuceiBaTh IpeoOpazoBanus GUryp: napamieabHbIi MepeHoc, oceBas
[TapannenbHbIi IepeHoc CUMMETpHUS, [IEHTpalIbHAs CHMMETPHS, TOBOPOT, TOMOTETHSI, MOJI00HE.
18 | OceBas u 1IeHTpaIbHAS 4 Dopmyruposams:
cummerpu. TTOBOPOT onpeoeneHus: ABWKCHUA; PABHBIX buryp; Touek, CHMMETPUYHBIX
OTHOCHUTEJIHHO MPSMOM; TOUEK, CHMMETPUYHBIX OTHOCUTEIHLHO TOUYKH;
19 | I'omoterus. Ilonobue 4 bUTYpBI, IMEIOIICH 0Ch CHMMETPHH; (PUTYphI, UMEIOIICH IEHTP CHMMETPHH,
¢uryp noJ00HBIX (UTYD;
KoutpoubHas paGora Ne 1 ceoticmea: NBWKEHUS, TapaJlIeIbHOTO TIEPEHOCca, OCEBOM CUMMETPHH,

5

ueHTpaanoﬁ CUMMCTpPHUH, ITIOBOPOTA, TOMOTCTHH.




=
o s
S £ | Conepixanne yueonoro | Koamyecrso XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
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)
=
lokazvieams TEOPEMBI: O CBOKMCTBAX MAPAJIEIBHOIO IIEPEHOCA, OCEBOU
CUMMETPHH, LICHTPAJIbHON CUMMETPHH, TIOBOPOTA, TOMOTETHH, 00
x OTHOIIICHUH TUIOIIACH MOJOOHBIX TPEYTOJIbHUKOB.
Ilpumensimo ¥U3y4eHHBIE ONIPEACIICHUS, TEOPEMBI U (POPMYJIbI K PELIEHUIO
3a1a4y
IHoBTOpEeHMe
U CHCTeMAaTH3alUs 8
y4eOHOro MmarepuaJia
VYpaxHeHus 111 MOBTOPEHUS 7
Kypca 9 knacca
Kontposnbnas pabora Ne 6 1




PexoMeHauM MO OCHAIIIEHUIO YUYeOHOT0 Mpoiecca

OcHarienue nporecca 00ydeHrs MaTeMaTHKe 00eCIeUrBaETCsl OMOIMOTEYHBIM (POHIOM, TIEYATHBIMH TTOCOOUSIMU, a TaKXKe
MH(POPMALMOHHO-KOMMYHUKATUBHBIMU CPEJCTBAMH, SKPAaHHO-3BYKOBBIMU NMPHUOOpaMHU, TEXHUYECKHUMH CPEACTBAMH OOYUCHHUS,
y4eOHO-TIPAKTHUYECKUM U yueOHO-1a00paTOPHBIM 000PYIOBAHHUEM.

l. Bubanoreunslii poHg

HopmaTuBHBIE JOKYMEHTBHI

1. ®enepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIaPT OCHOBHOTO 00111eT0 00pa30BaHMUsl.

2. [IpumepHbIe mporpaMMbl OCHOBHOTO oOImIero odpaszoBanusi. Maremaruka. (CTaHAapThl BTOPOTO MOKOJEHUs). — M.:
ITpoceenienue. 2010.

3. ®opmupoBaHUe YHUBEPCAIbHBIX y4€OHBIX NEUCTBUII B OCHOBHOM miKoje. Cucrema 3aganuii / A. I'. Acmomnos, O. A.
Kapa6anoBa. — M.: IIpocsemenue. 2010.

YMK A. I'. Mep3nak, B. b. Ilonouckuii, M. C. HAkup

«Mamemamuka. 5 knacc», «Mamemamuka. 6 Knacc»

1. A. I Mep3nak. MaremaTtuka: 5 Ki.. yueOHUK g oOImieoOpa3zoBaTenbHbIX yupexaenuit / A. I'. Mepsmsik, B. b.
[Tomonckwuit, M. C. SAkup. — M.: Benrana-I'pad, 2013.

2. A. I'. Mep3nak. JlunakTuaeckue MaTepHalibl mo Maremaruke nist 5 kiacca / A. I'. Mepsnsik, B. b. [Tononckuit, M. C.
Sxup. — M.: Benrana-I'pad, 2013.

3. A.I'. Mep3nax. Pabouas tetpaap o matematuke ais 5 kinacca / A. I'. Mepzinsk, B. b. [Tonouckuit, M. C. Sxup. — M.:
Benrana-I'pad, 2013.

4. A. I Mep3nax. Matematuka. Metonuka obydeHusi. 5 kiacc. Pabowas terpaap yuutens / A. I. Mepsnsk, B. b.
[Tononckmii, M. C. Skup. — M.: Berrana-I'pad, 2013.

5. A. I Mep3nax. Matematuka: 6 Ki.: ydeOHUK A oOuieoOpa3zoBarenbHbIX yupexaenuit / A. I'. Mepsnsk, B. b.
[Tononckuii, M. C. fAxup. — M.: Benrana-I'pad, 2013.

6. I'eomeTrpus: 7 knacc: ydeOHUK AJis ydaluxcs: oomieoOpasoBaTeabHbIX yupexaeHuii/ A.I'. Mep3nsk, B.b. Tlomonckuii,
M.C. Skup. — M. : Benrana-I'pad, 2012.



7. 'eomeTpus: 7 Kinacc: MMIAKTHYECKUE MaTepHasbl: COOPHUK 3a7ad U KOHTPOJbHBIX padoT/ A.I'. Mepamsk, B.b. Tlomon-
ckuii, M.C. Sxup. — M. : Benrana-I'pad, 2013.

8. 'eometpus: 7 xmacc: paboune terpaau Nel,2/ A.I'. Mep3mnsak, B.b. Tlomonckuit, M.C. Sxkup. — M. : Benrana-I'pad,
2013.

9. I'eometpus: 7 kmacc: meroanueckoe mocodue/ E.B. bynko, A.I'. Mepzmsk, B.b. [Tononckuit, M.C. SIxkup. — M. : Benra-
Ha-I'pad, 2013.

10. TeomeTpust: 8 knacc: yaeOHUK J7Is1 ydammxcs o0meodpazoBarenbHbiX yapexaeHuit/ A.I'. Mepsnsk, B.b. ITononckuid,
M.C. Sxkup. — M. : Benrana-I'pad, 2013.

11. TeomeTpus: 8 Ki1acc: MUIAKTHUECKUE MaTEpHUAIIbl: COOPHUK 3a71a4 U KOHTPOJIbHBIX padoT / A.I'. Mepansik, B.b. [1onoH-
ckuii, M.C. Sxup. — M. : Benrana-I'pad, 2013.

12. T'eometpusi: 8 kiacc: padoune Tetpanu Nel,2/ A.I'. Mepsnsik, B.b. [Tonouckuii, M.C. Skup. — M. : Benrana-I'pad,
2013.

13. T'eometrpus: 8 kiacc: metonuueckoe nmocodbue/E.B. bynko, A.I'. Mep3nsk, B.b. ITononckuit, M.C. SAxup. — M. :
Benrana-I'pad, 2013.

14. I'eometpusti: 9 kiacc: yueOHUK IS ydanuxcsi o0ieoopa3oBarenbHbix yupexaeHuid/ A.I'. Mepsnsk, B.b. Ilononckuii,
M.C. Skup. — M. : Benrana-I'pad.

15. 'eometpus: 9 kimacc : AMTAKTHYCCKUE MaTepuajbl: COOPHUK 3a7ad W KOHTPOIBHBIX padbotr/ A.I'. Mep3nsak, B.b. Ilo-
noHckuii, M.C. Sxup. — M. : Benrtana-I"pad.

16. I'eomeTpus: 9 knacc: paboune Terpamu Ne 1, 2/ A.I'. Mepansk, B.b. [Tononckwuii, M.C. Axup. — M. : Benrtana-I'pad.

17. T'eometpus: 9 knacc: meroauueckoe nocodbue/E.B. byuko, A.I'. Mepsnsk, B.b. Tlononckuit, M.C. Axup. — M. :
Benrana-I"pad.

18. A. I'. Mepsnax. Anrebpa: 7 ki1.: yueOHUK 17151 00111e00pa3oBaTenbHbIX yupexaenuii / A. I'. Mep3msk, B. b. [lononckui,
M. C. Axup. — M.: Benrana-I'pad, 2013.

19. A. I'. Mep3nax. Anrebpa: 8 ki.: yueOHUK 17151 00111e00pazoBarenbHbix yupexaenuii / A. I'. Mepzmsk, B. b. Ilononckuti,
M. C. Axup. — M.: Benrana-I'pad, 2013.

20. A. I'. Mep3nax. Anrebpa: 9 ki1.: yaeOHUK a1 0011eo0pa3oBaTenbHbIX yupexkaenuii / A. I'. Mep3msk, B. b. [lononckwit,
M. C. Axup. — M.: Benrana-I'pad, 2013.



21. A. I Mep3nax. Jlunaktudeckue Marepuaisl mmo anredpe mas 7 kiacca / A. I'. Mep3mnsk, B. b. [lononckuii, M. C. Sxup.
— M.: Benrana-I'pad, 2013.

22. A. I'. Mep3nax. JlunakTuaeckue Matepuaisl mo anreope ms 8 kimacca / A. I'. Mep3mnsak, B. b. [Tononckwuii, M. C. Sxup.
— M.: Benrana-I'pad, 2013.

23. A. I'. Mep3znax. JlnnakTudaeckue Matepuansl mo anreope mis 9 kimacca / A. I'. Mep3mnsak, B. b. [Tononckwuii, M. C. Skup.
— M.: Benrana-I'pad, 2013.

CnpaBoyHble 10cO0MsI, HAYYHO-NQIIYJIIPHAA ¥ MCTOPUYECKas JIMTepaTypa
1. Dunuknoneaus aas gereii. Marematuka. Tom 11. — M.: ABanra+, 2003.

2. http://www.kvant.info/ Hay4Ho-mionynsipHbIi (pHU3MKO-MAaTEeMAaTHYECKUN KYpPHAI JJIS IIKOJIBHUKOB M CTYJICHTOB
«KBanT».

3. Jlesumac I'. I'. Hectannaptasie 3anauu o maremaruke. — M.: MIJIEKCA, 2007.

4. I'aspunosa T. /[. 3anumarenpHas MmaTeMatuka. 5-11 knacc. — Boarorpan: Yaurens, 2008.

5. Dapkos A. B. Matematuueckue onuMIMasl B mkoje. 5-11 kmace. — M.: Aipuc-tipecc, 2005.

6. enman U. A., Burenkun H. A. 3a cTpaHniiaMu ydeOHIKa MaTeMaTUKH. 5-6 kimacc. — M.: [Ipocsemenue, 2004.
7. baspun U 1., Ppubyc E.A. Crapunnsie 3agaun. — M.: IIpocBemienue, 1994.

I1. lTeyaTHbIE IOCOOUS
1. TaOmuie! 10 MaTeMaTuke Uit 5 — 9 Ki1accos.
2. IlopTpeTsl BbIAAIOIIUXCS AEATENIEH MATEMATUKH.

1. Uadopmanmonnbie cpeacTna

1. Komnexiust MeauapecypcoB, JIEKTPOHHBIE 0a3bl JaHHBIX.
2. nTepHer.

IV. DxkpaHHo-3ByKOBBIE MOCOOHUSI.
1. BugeodunbMsl 110 UCTOPUHN PA3BUTHS MATEMATUKHU, MAaTEMaTHUECKUX UJIEH U METOJIOB.



V. Texun4yeckue cpeacTrBa o0y4eHust
1. KommnsroTep.

2. MynbTUMEANANIPOEKTOP.

3. DKkpaH (Ha MTAaTUBE WX HABECHOM).
4. lnTepakTUBHAs JOCKA.

VI. YuyeOHo-npakTHYecKasi U Y4eOHO-1a00opaTopHOEe 000py10BaHHE

1. Jlocka MarHMTHas ¢ KOOPAUHATHOU CETKOM.

2. HaGop uudp, 6ykB, 3HaKOB JIJIsi CpEIHEN HIKOJIBI (MATHUTHBIN).

3. HaGopsr «HacTu nenoro Ha kpyrey», «[Ipoctbie apoou».

4. HaGop reomeTpruecKux Tei (JIEMOHCTPAIIMOHHBIN U pa3aaTOYHBIN).

5. Moaenb equHuIB 00beMa.

6. KoMIUIeKT 4epT&XHBIX MHCTPYMEHTOB (KJACCHBIX M Pa3laTOYHBIX): JIMHEHKA, TpaHCmoptup, yroibHHK (30°, 60°),
YTOJbHUK (45°, 45°), UpKYJIb.

7. HaGops! g MmoaenupoBanus (I[BeTHas Oymara, KapToH, KajibKa, KJIeH, HOKHUIIbI, TUTACTUIINH).



