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(HauMeHOBaHUE y4EOHOM AUCIIUILIIHHBI)

OCHOBHOE 00111Ee€E

(ypoBeHb 00pa30BaHuMs)

5-9 kiaccrel

(kJ1accHas napaniesb)

CocrasnieHna Ha ocHOBe DeepanbHOro rocyAapCTBEHHOTO 00pa30BaTEIHHOIO CTaHAapTa OCHOBHOTO
oO1mero o0pa3oBaHusl, IPUMEPHON MTPOTPaMMBI IO MaTEMATHUKE M aBTOPCKOU mporpammbl A.T.
Mepansika, B.b. [Tononckoro, M.C. fkup, E. B. byniko. MatemaTtuka: nporpammsl: 5-9 kiaccel / [A.T.
Mepsnsik, B.b. [Tononckuit, M.C. fkup u ap.].-M.: Benrtana - I'pad, 2015.

(TIIoIHOE HAUMEHOBAHUE IIPOTPAMMEI)

YMK:
MaremaThka: 5 ki1acc: y4eOHUK U151 ydammxcst o0meo0pa3oBaTenbHbIX opranu3anuii / A.I'. Mep3iik,
B.B. Ilononckuii, M.C. fxup. - 2-¢ u3x., nepepad. - M.: Benrana - I'pad, 2016.
MaremaTuka: 6 K1acc: yueOHUK AJIs ydaumxcsi o0meo0pa3oBaTenbHbIX opranu3anuii / A.I'. Mep3iik,
B.B. Ilononckuii, M.C. fxup. - 2-e u3x., nepepad. - M.: Benrana - I'pad, 2016.
Anrebpa 7 knacc, anredpa 8 knacc, anredpa 9 xknacc / A.I'. Mep3mnsix, B.b. ITononckuit, M.C. Skup. - 2-e
u3., nepepad. - M.: Benrana - ['pad, 2016.
I'eomerpus 7 xnace, reometpus 8 kinacc.,reomerpus 9 knace/ A.I'. Mep3insk, B.b. Ilononckuii, M.C.
Sxup. - 2-e uzn., nepepad. - M.: Benrana - ['pad, 2016.

(HaSBaHI/Ie, aBTOp, U31ATEJILCTBO, 'O I/I3ZlaHI/I$()

KommuectBO yacoB Bcero: 5 kinace - 175 yacoB; B HEEHIO: 5 4yacoB
6 knacc - 175 gacoB; B HeAelo: 5 yacos,7 knacc-175 gacos, 8 knacc-175 yacos,
9 kimacc-170 gacos.
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HosicHuTeABbHASA 3aNUCKA

Pabouas mporpamMMa mo mMareMaTHKE COCTaBieHa Ha OcCHOBe (DenepalbHOr0 ToCyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa OCHOBHOI'O 00111ero 00pa3oBaHusi, IPUMEPHON MPOrpaMMbl IO MaTeMaTHKe
u aBTOpcKOil mporpammsl A.I'. Mepainsika, B.b. Ilononckoro, M.C. fxup, E. B. by1ko.

Jlannast pabouasi mporpaMMa OpPHEHTHPOBAHA Ha ydamuxcs 5-9 KiaccoB M peanusyercs Ha
OCHOBE CJIEIYIOIINX TOKYMEHTOB:

- IpOrpaMMbl IO KypCy MaTreMaTHKu 5—9 KiaccoB, CO3JaHHOW Ha OCHOBE €IMHOW KOHIICNIWU
IpernoiaBaHusl MaTEMaTUKH B cpeliHeil mKkoue, pazpadorannoil A.I'. MepamsikoMm, B.b. TTononckum, M.C.
SIKupoM — aBTOpaMH Y4eOHUKOB, BKIIFOUEHHBIX B CUCTEMY «AJITOPUTM yCIIeXa»;

- CTaHJIapTa OCHOBHOTO 0011er0 00pa3oBaHus 0 MaTeMaTHKE;

[Iporpamma cOOTBETCTBYeT yueOHUKY «Marematuka» 1 5-9 KiaccoB 00pa3oBaTEIbHBIX
yupexaenuit /A.I'. Mepamnsk, B.b. [Tononckuit, M.C. SIkup. — M. :Benrana-I'pad, 2018 r.

[IporpaMMa 1o MaTemaTHKE cocTaBiieHa Ha OCHOBe DYyHIaMEHTAJIbHOTO Sapa COAEpKAHUS
oOmiero oOpa3oBaHusi, TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS 00pa30BaTENbHONW MPOrpaMMBbl OCHOBHOTO
oOmiero o0pa3oBaHUs, MPEACTABICHHBIX B (eIepalbHOM TOCYJIapCTBEHHOM CTaHJApTe OCHOBHOTO
o0miero o0pa3oBaHusl ¢ y4€TOM IPEEMCTBEHHOCTH ¢ I[IpUMepHBIMH IporpaMMaMu il Ha4aJbHOTO
oOmiero oopazoBaHus Mo MaTeMaTtuke. B Hell Takke yUYUTHIBAIOTCS JOMUHHUPYIOIINE UIEU U MOJIOKEHUS
[Iporpammsbl pa3BuTHs U (HOPMHPOBAHUS YHUBEPCAIbHBIX YYEOHBIX JCHCTBUN IS OCHOBHOI'O OOILEro
o0pa3zoBaHus, KOTOphIE OOecmeunBarOT (OPMHPOBAHUE POCCUMCKON T'pakIaHCKOW HWIEHTUIHOCTH,
KOMMYHHUKATHBHBIX KaueCTB JIMYHOCTH, U CHOCOOCTBYIOT (POPMUPOBAHUIO KIIOYEBOH KOMIIETEHIIMU —
VMEHUIO Y4Umvcsl.

Kypc maremaruku 5-9 kinaccoB sBisieTcss (yHIAMEHTOM JIi MaTeMaTHUYeCKOro OoOpa3oBaHHs U
pa3BUTHS IIKOJBHUKOB, AOMUHUpYIOLEH (yHKIUEH MpH €ro M3y4eHHH B ATOM BO3pACTE SIBISETCS
MHTEJUIEKTyallbHOE pa3BuTHe ydamuxcsa. Kypc mocTpoeH Ha B3BEIICHHOM COOTHOIIEHUH HOBBIX M paHee
YCBOCHHBIX 3HAHUM, 00sA3aTE€IbHBIX U JIOMOJHUTENBHBIX TEM IJs H3Y4YeHMs, a TaKKe YUHUThIBAeT
BO3PACTHBIE U WHAWBUIYaTbHbIE OCOOCHHOCTH YCBOCHHUS 3HAHUH yUaIIMUCS.

[IpakTHueckass 3HAYMMOCTh IIKOJIBHOTO Kypca IeoOMETpUHM 7-9 KIacCoB COCTOMT B TOM, 4YTO
OpeaMeToM €€ H3Y4YeHHs SBIAIOTCS IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIC OTHOIICHUS
peasbHOro Mupa. B coBpeMeHHOM o0ImiecTBe MaTeMaTHdeckash MOJArOTOBKAa HEOOXOAWMa KaKIOMY
YeNI0BEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX cepax YeToBEUECKO NesITeIbHOCTH.

'eomeTpus sBAsSeTCS OAHUM U3 OMOPHBIX HIKOJBHBIX MPEAMETOB. |'eoMeTpuuecKre 3HAHUS U
YMEHHS HEOOXOAMMBI NJisi W3YYCHUs IPYTHX INKOJBHBIX JUCHUIUIMH ((pu3uKa, reorpadus, XUMUs,
uH(popmaTuka u ap.).

OnHOM M3 OCHOBHBIX II€JIel U3yUCHHsI TEOMETPHH SIBJISIETCS pAa3BUTHE MBILUICHUS, TIPEXK/IE BCETO
dbopMupoBaHre aOCTPaKTHOTO MbIIIIEHUS. B npouecce n3yyeHus: reomeTpuu GOpMHUPYIOTCS JJOTHYECKOE
U aNrOPUTMHUYECKOE MBIIUICHHE, a TaKKe TaKUe KauecTBa MBINUICHHS, KaK CWIa W THOKOCTb,
KOHCTPYKTUBHOCTb M KPUTHUYHOCThH. J[is ajmanTanmuu B COBPEMEHHOM HH(GOPMAIlMOHHOM OOIIECTBE
BaXHBIM (DaKTOpPOM SBIsIETCS (DOPMHUPOBAHHE MATEMATHUYECKOTO CTHJIS MBIIUICHUS, BKIIOYAIOMIETO B
ce0s MHAYKIMIO U JEAyKIHI0, 0000IIeHHEe W KOHKPETHU3AIUIo, aHAIM3 W CHHTE3, KJacCHu(PUKaIUio U
cHCTEeMaTH3alMIo, abCTparupoBaHue U aHAJIOTHUIO.

OOyyenne reoMeTpud Aa€T BO3MOXKHOCTh IIKOJBHMKAM HAYYUThCS IUIAHUPOBATH CBOIO
NeSITeIbHOCTD, KPUTHYECKU OLICHUBATh €€, MPUHHUMATh CAMOCTOSITENIbHBIC PEUICHHS, OTCTAauBaTh CBOU
B3TJISABI M YOSKICHUS.

B nmpouecce wu3ydeHHsT TE€OMETPHHM IIKOJBHUKM y4yaTcs W3JIaraTh CBOM MBICIH SICHO U
MCYEpIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO BBIMOJIHEHUS MAaTEMaTHYECKHX 3alucei, Mpu 3TOM
UCTIOJIb30BAaHUE MAaTEMaTHUECKOTO sI3bIKa IO3BOJISICT PA3BUBATh y YYAILIUXCS TPAMOTHYIO YCTHYIO U
MUCHbMEHHYIO PEUb.

3HaKOMCTBO C HCTOpPHEH pa3BUTUS TEOMETPUM Kak HaykKd (GOPMHUPYET Y  YHaIIUXCS



IPECTaBICHNS O FTEOMETPUH KaK YaCTH OOLIEUeIOBEUECKON KyIbTYpBI.

3HAUUTENbHOE BHUMAHUE B H3JIOKEHUHM TEOPETHMUECKOr0 MaTepuana Kypca YAENIsSeTcs €ro
MOTHUBAIMM, PACKPBITHIO CYyTH OCHOBHBIX NOHATHH, ujeil, meronoB. OO0yueHHMe MOCTPOEHO Ha Oasze
TEOPHHM Pa3BUBAIOIIETO OOYYEHHsI, YTO JIOCTUTAETCS OCOOCHHOCTSIMH H3JIOKEHHUS TEOPETUYECKOTO
MaTepuanga M YHOPAKHEHUSMU HAa CPAaBHEHHE, aHAIW3, BBIICICHUE IJIABHOIO, YCTAaHOBIEHHUE CBA3EH,
KIacCU(UKALIMIO, O0KA3aTeNbCTBO, 0000menne u  cucreMmarusanutio. (Ocob0  aKIeHTUPYIOTCS
COJZIEP/KATENIbHOE PACKPBITHE MATEMAaTUYECKUX IOHATHM, TOJKOBAHME CYIIHOCTH MAaTEMaTUYECKUX
METO/OB M 00J1aCTH UX IPUMEHEHHUS, IEMOHCTPALIUS BO3MOKHOCTEH IPUMEHEHHUSI TEOPETUUECKUX 3HAHUI
JUId peleHHs] pa3HOOOpas3HbIX 3a/jad MPHKIATHOro Xapakrtepa. Oco3HaHue OOIIEro, CyIIeCTBEHHOI'O
SBIISICTCS OCHOBHOM 0a30# Uil pemieHust ynpakHeHud. BaXHO MPUBOAUTH AETalbHbIE MOSACHEHHS K
PELICHHUIO TUIOBBIX YNPAXHCHWM. ODTUM PacKpbIBACTCS CYTh METOAQA, IPEUIaracTcs aJrOpuT™M WU
IBPUCTUYECKAS CXEMA PELIECHUS YIIPAXKHEHUH ONPEAEIEHHOTO TUIIA.

Iemn kypcea:

N3ydenne MaTeMaTUKU B OCHOBHOI 1IIKOJIE HAIIPABJICHO HA JOCTH)KEHUE CIIEIYIOIUX LeNel:

1) B HanpaB/1eHMH JTHYHOCTHOIO Pa3BUTHS

* Da3BUTHE JIOTMYECKOTO U KPUTHYECKOTO MBIIUIEHHS, KYyJIbTYpbl peud, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (popMHpOBaHUE Yy y4alUXCS WHTEIIEKTYaJIbHOW YECTHOCTU M OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOI0JICHUIO MBICITUTENIBHBIX CTEPEOTUIIOB, BBITEKAIOLINX M3 OOBIIGHHOTO OIIbITA;

* BOCHHUTAHHWE KA4YECTB JMYHOCTH, O00ECIEUMBAIOLIUX COLUAIBHYI0 MOOMIBHOCTB, CIIOCOOHOCTb
IPUHUMATH CAMOCTOSITENIbHBIE PELICHHUS;

* (opmupoBaHHE KauyecTB MBIIUIEHUS, HEOOXOAMMBIX JJs aJanTalid B COBPEMEHHOM
UH(POPMALIOHHOM OOIIECTBE;

* pa3BUTHE HHTEpPECA K MAaTEMAaTUUYECKOMY TBOPUECTBY M MaTEMATUYECKUX CIIOCOOHOCTEH;

2) B MeTanpeaMeTHOM HANpPAaBJIeHUH

* (GopmupoBaHUE MpEACTABICHUH O MATEMATHKE KaK YacTH OOIICUETOBEYECKON KYIbTYpHI, O
3HAYMMOCTH MaTEMaTHKH B Pa3BUTHH [TUBWIIN3AIMN U COBPEMEHHOTO O0IIECTBA;

* pa3BUTHE TMPEJACTABICHUI O MareMaTHKe Kak ¢opMe ONHCAaHUS M METOJEC IO3HAHUS
JCHCTBUTEIILHOCTH, CO3JIAaHUE YCJIOBHH Il MPHOOPETEHUS NMEPBOHAYAIBHOTO OIBITa MAaTEMAaTHYECKOTO
MOACIINPOBAHUSA;

* (opmupoBaHue O0OHmMX CIIOCOOOB WHTEIUICKTYaJbHOW JIEATEIBHOCTH, XapaKTEPHBIX IS
MAaTEMATUKN U SABJIAIOIIUXCA OCHOBOHM ITI03HABaTEIHLHOU KYJbTYPBHI, 3HAYUMOU AJI pa3JInYHbIX C(bep
YeJIOBEUECKON JEATEIbHOCTH;

3) B npeAMeTHOM HanpaBJeHUH

¢ OBJIaACHHUC MATCMATUYCCKMMU 3HAHUAMHU U YMCHUSIMHU, HGOGXOI[I/IMBIMI/I AJid IPOAOJIKCHUSA
oOydYeHHsI B CTaplIeld IIKOJEC WM WHBIX 00IIe00pa3oBaTENbHBIX YUPEKACHUSIX, U3YUCHHS] CMEKHBIX
AUCHUIIMH, IPUMCHCHU B HOBCGI[HGBHOﬁ KU3HU,

* co3maHue (QyHAaMEHTa I MaTeMaTWYecKOro pa3BUTHS, (OpMUpOBaHHS MEXaHU3MOB
MBIIIJICHUS, XapaKTCPHBIX IJIA MaTeMaTHYeCKOU ACATCIIbHOCTH.

[IpakTuueckasi 3HaYMMOCTh LIKOJIBHOTO Kypca MaTeMaTHUKH 5-9 KJ1accoB COCTOMT B TOM, UTO
nmpeamMeToM eé HU3YYCHUA SBJAIOTCA IMPOCTPAHCTBCHHBIC q)OpMBI U KOJIUYCCTBCHHBIC OTHOILCHUA
peanmpHOTO MHpa. B coBpeMeHHOM Mupe MaTeMaThdecKasi OJArOTOBKa HEOOX0IuMa KaXIOMy UYEIIOBEKY,
TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX chepax YeIoBEYECKOU NeTEIILHOCTH.

MaremMaTrKa SIBISICTCS OJHHM W3 OTOPHBIX IIKOJBHBIX MPEAMETOB. MaremMaTudyecKue 3HaHUS U
YMCHUA HGO6XO,Z[I/IMI:I AJIsL U3YUCHUA anrerLI " TCOMCTPUH B CTAPIINX KJIACCAX, a TAKIKC IJIA U3YUCHUA
CMEKHBIX TUCIIHILIHH.

OZ[HOﬁ 13 OCHOBHBIX He)’[eﬁ N3YUCHUA MATCMATHUKU ABJIACTCA PA3BUTHUC MBIIIJICHUS, IPCKIAC BCCTO
dbopmupoBaHus aOCTPAKTHOT'O MBITIICHHUSI.



B nporiecce n3yueHuss MaTeMaTUKH Takke QOPMUPYIOTCS U TaKHE KaueCTBa MBIIIJICHHS, KaK cujia
¥ THOKOCTh, KOHCTPYKTUBHOCTH ¥ KPUTUIHOCTD.

B nporecce n3yueHuss MaTeMaTUKH YYEHUKH 5-9 KJIacCOB ydaTcs M3JlaraTh CBOM MBICIH SCHO U
UCYEPIBIBAOIIE, TPUOOPETAIOT HABBIKK YETKOTO U TPAMOTHOTO BBIMOJTHEHHSI MaTEMATHUECKHUX 3aIMucei,
IpU 3TOM HCIIOJIB30BAHME MAaTEMAaTUYECKOTO $3bIKa IO3BOJIET pa3BUBATh Yy YYAIIUXCS TPaMOTHYIO
YCTHYIO U TUCBMEHHYIO PEUb.

3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTEeMaTHKUW KaKk Hayku GOpMUPYET Yy Yydallluxcs
MPEJICTABICHUS O MATEMATHUKE KaK 4acTH OOIICUeTOBEYECKON KYIbTYPHI.

3HauuTENbHOE BHUMAaHHE B H3JIOKEHUHU TEOPETHUECKOro MaTepuana Kypca YAENseTcss ero
MOTHBAIIMH, PACKPBITUIO CYTH OCHOBHBIX TOHATUH, uael, meromoB. OOydeHHe MOCTpOeHO Ha 0ase
TEOpUU PAa3BUBAIOIIETO OOYYEHMS, YTO JOCTUTAeTCs OCOOEHHOCTSAMM H3JI0KEHHUSI TEOPETUYECKOTO
MaTepuaia ¥ YOpaKHEHUSMU Ha CpaBHEHHUE, aHalIW3, BBIJCICHUE TJIABHOTO, YCTAaHOBIICHUE CBS3EH,
kinaccudukanuio, 0600meHne u cuctemaTusanui. Oco0o aKIEeHTHUPYETCsl COJAEPIKATeIbHOE PACKPHITHE
MATEeMATHYECKUX TMOHATHH, TOJIKOBaHME CYIHOCTH MAaTEMaTHYeCKMX METOAOB M o0jactu uX
NPUMEHEHHUS, IEMOHCTpAIUsl BO3MOKHOCTEH MPUMEHEHUS! TEOPETUYECKUX 3HAHUU JJIsl pelleHus 3ajad
MPHUKJIATHOTO XapakTepa, HalmpuMep, PelIeHHe TEeKCTOBBIX 3a1ad, JCHEKHBIC M MPOICHTHHIC PacUeThl,
yMEHHE TO0JIb30BaThCsl KOJTMYECTBEHHON MH(pOpMaliel, MpeCTaBICHHON B Pa3IMYHBIX (popmax, yMeHHE
«guTath» Tpaduku. Oco3HaHHE OOIIEero, CYHIECTBEHHOTO SBJISICTCS OCHOBHOM 0a30il [UIsl pelieHus
yIpaxxHeHUil. BaXXHO NPUBOAWTH JETATbHBIC MOSICHEHHUS K PEUICHUI0 TUMOBBIX YHPaXKHEHUH. DTUM
packpeiBaeTCs CyTh METOJA, MOAXOMAA, MPEIaracTcsl alrOpUTM WM IBPUCTHYECKAs CXEMa pPEIIeHUs
YIpaXHEHUH OMpeIe]ICHHOT O THIIA.

C ToYkHM 3peHHs] BOCIUTAHUS TBOPYECKOW ITUYHOCTH, OCOOEHHO BaXKHO, YTOOBI B CTPYKTYpYy
MBILUICHUS YYaIUXCs, KPOME aJrOpUTMUYECKUX YMEHUH M HaBBIKOB, KOTOpbIE CPOPMYIUPOBAHbI B
CTaHJApPTHBIX MpaBWIaX, (GopMmyrax W aaropuTMax JIeHCTBUI, BOIUIM 3BPUCTUYECKUE MPUEMBI Kak
o011ero, Tak 1 KOHKPETHOTO XapakTepa. TU NpUEMBI, B YaCTHOCTHU, (POPMUPYIOTCSI IPU TIOUCKE PEIICHUS
3a/1ad BBICIIMX YpPOBHEH CIIOKHOCTH. [[isi amanTanmuvi B COBPEMEHHOM HWH(MOPMAIMOHHOM OOIIEeCTBE
BaXXHBIM (pakTOpoM siBJIsieTCsl (POPMUPOBAHHE MAaTEMATUYECKOTO CTHIISI MBILIUICHHUS, BKJIIOYaloliee B ce0s
WHAYKIHIO M JCAyKIUI0, OO0OOIIeHHMEe ¥ KOHKPETHU3AIHMI0, aHalU3 W CHHTE3, KIACCH(PUKALUI0 H
CUCTEMAaTH3alHI0, A0CTparupoOBaHUE U aHAJIOTHIO.

OOydenne wmareMaTUKu Ja€T BO3MOXKHOCTh NIKOJIBHUKAM HAYYHTHCS IUIAHUPOBATH CBOIO
NEeSTENIbHOCTh, KPUTUUECKH OLICHUBATh CBOIO JIEATENBHOCTh, MPUHUMATh CAaMOCTOSITENIbHBIE pPEIIEHUs,
OTCTauBaTh CBOM B3TJISAIBI U yOCKICHUS.

3HAKOMCTBO C HCTOpUEH pa3BUTUS MaTEeMaTHKUW KaKk Hayku GOpMUPYET Yy Yydallluxcs
MPEJICTABICHUS O MATEMATHUKE KaK 4acTH OOIICUETOBEYECKON KYIbTYPHI.

3HauMTENbHOE BHUMAaHHE B H3JIOKEHUHU TEOPETHUECKOro MaTepuana Kypca YAENseTcss ero
MOTHBAIIMH, PACKPBITUIO CYTH OCHOBHBIX TOHATUH, uaeH, meromoB. OOydeHHe MOCTpOeHO Ha 0ase
TEOpUU PAa3BUBAIOIIETO OOYYEHMs, YTO JOCTUTAeTCs OCOOEHHOCTSAMM W3JI0KEHHUSI TEOPETUYECKOTO
MaTepuaia ¥ YOpaKHEHUSMU Ha CpaBHEHHWE, aHalIW3, BBIJCICHUE TJIABHOTO, YCTAaHOBICHUE CBS3EH,
kinaccudukanuio, 0600meHne u cuctemMaTusanuio. Ocobdo aKIEeHTHUPYETCsl COJEPIKATeIbHOE PACKPHITHE
MATEeMATHYECKUX TMOHATHH, TOJKOBAaHME CYI[HOCTH MAaTEMaTHYEeCKHMX METOAOB M o0jactu uX
NPUMEHEHHUS, IEMOHCTpAIUsl BO3MOXKHOCTEH MPUMEHEHUS! TEOPETUYECKUX 3HAHUU JJIsl pelIeHus 3ajad
MPUKJIATHOTO XapakTepa, HalmpuMep, pelIeHHe TEeKCTOBBIX 3a1ad, JCHEKHbBIC M MPOICHTHHIC PacdeThI,
YMEHHE T0JIb30BaThCsl KOJTMYECTBEHHON MH(pOpMaliel, MpeCcTaBIeHHON B Pa3IMuHbIX (popmax, yMeHHE
«guTaTh» Tpaduku. Oco3HaHHE OOIIEero, CYHIECTBEHHOTO SBJSIETCS OCHOBHOU 0a30il [UIsl pelieHus
yIpaxxHeHUil. BaXXHO NPUBOAWUTH JETATbHBIC MOSICHEHHS K PEUICHUI0 TUIOBBIX YHPaXKHEHUU. DTHUM
packpeIBaeTCs CyThb METOJA, MOAXOMAA, MPEIaracTcsl ajJrOpUTM WM IBPUCTHYECKAs CXEMa pPEIIeHUs
yOpaXHEHUH OMpeIelICHHOT 0 THIIA.

OO0uas xapakTepucTHKA Kypca MaTeMaTUKHU B 5-9 kiaccax

Conepxanne MaTeMaTHYecKoro oOpazoBaHus B 5-9 Kjaccax MPEICTaBICHO B BHJE CICIYIONMINX
COJIEpXKATENbHBIX Pa3leNoB: «Apugpmemuka», «Hucnosvie u 0yKeeHHble GbIPANCEHUA. YDPAGHEHUA»,



«l'eomempuueckue ucypvr. Hzmepenue zeomempuyeckux GeIUYUH», «INeMEHMbl CMAMUCMUKU,
eéepoamnocmu. Komounamopuuwie 3adauu», «Mamemamuka ¢ ucmopuueckom pazeumuu», «Anzeopa»,
«Yucnosvie muoorcecmea», «Oyukyuu», «I1emMeHmovl NPUKIAOHOU MamemMamuku», <«Anzeopa 6
UCIOPUYECKOM PA36UMUU»

Conepxanne paznena «Apugpmemuka» CiyxuT 0a30i sl JATBHEUIIIETO U3YYCHUS YUAIIUMHUCS
MATEeMATHKd W CMEXHBIX JTUCIUIUIAH, CIIOCOOCTBYET pAa3BUTHIO BBIYUCIUTENBLHOW KYJIBTYpPHl |
JIOTUYECKOTr0 MBIIIIEHUS, OPMUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMH, & TAK)Ke MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCEIHEBHOU XKMU3HH. Pa3BUTHE MOHSATHS O YHCIE CBS3aHO C
W3YYEHHEM pallMOHAJIbHBIX YHCEN: HATypaJbHBIX YHCEN, OOBIKHOBEHHBIX M JIECATHYHBIX JpoOeii,
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCE.

Conepxanne paznena «Hucnosvie u dykeenHbvle gvlparcenusn. Ypasuenusa» GopMUpyeT 3HaHUS O
MaTeMaTuueckoM si3bike. CyIecTBEHHass pPOJb MTPU 3TOM OTBOJUTCS OBIAACHHIO (HOPMATbHBIM
anmapatoM OyKBEHHOTO HcuuclieHus. VM3ydenne marepuaia cnocoO0CcTByeT (OPMUPOBAHUIO Y YHALTUXCS
MaTEMaTUYECKOro arnmapara pelieHus 3a7a4 ¢ MOMOIIbI0 YpaBHEHUH.

Conepxxanne paznena «Ieomempuueckue uzypvi. Hzmepenus zeomempuueckux GeauduH»
dopMupyeT y ydalmuxcs TMOHSATHUS TEOMETpUYEeCKMX (Uryp Ha TUIOCKOCTM U B MPOCTPAHCTBE,
3aKJIaJbIBA€T OCHOBBI (DOPMHPOBAHUS TE€OMETPUYECKON «peur», pPa3BUBAET MPOCTPAHCTBEHHOE
BOOOpaKEHHUE U JIOTUYECKOE MBIIIIJICHHE.

Conepxanue pasjena «1emMeHmsl CmamucmuKku, eeposismuocmu. Komounamopnuwie 3adauu» -
00s13aTeNbHBI KOMIIOHEHT MIKOJIHHOTO O0pa30BaHMsI, YCUIUBAIONINA €ro MPUKIAAHOE U MPAKTHUECKOE
3HaueHue. OTOT Marepual HeoOXOoauM, TMpexJae Bcero, s (GOPMUPOBAHUA y  yHalIUXCS
(GYHKIIMOHATBFHOW TPaMOTHOCTH, YMEHHUSI BOCIPUHUMATh U KPUTHUYECKH aHAJIH3UPOBATh WH(MOPMAIIUIO,
IPEJICTABICHHYI0O B pa3JIMYHBIX (opmax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHUX pealbHbIX
3aBHCUMOCTEH, MPOU3BOAMTH MPOCTEHIINE BEPOSITHOCTHBIE pacuéTsl. M3yueHrne 0CHOB KOMOMHATOPUKU
MO3BOJIUT Y4YallleMyCsl OCYIIECTBISTh PACCMOTPEHHE CIIydaeB, Mepedop BapUaHTOB, B TOM YHCIE B
MPOCTEUIINX TPUKIIAJIHBIX 3a]a4ax.

Pasnen «Mamemamuxka 6 ucmopuueckom pazeumuu» TpeqHA3HAYCH s (HOPMHUPOBAHUS
MPEJICTABICHUI O MaTEeMaTHUKE KaK 9acTH YEIOBEUECKON KYIbTYpPBI, IUIsl OOIIETO Pa3BUTHUS IIKOJIHHHUKOB,
JUISL CO3JaHMsI KYJbTYPHO-UCTOPHUYECKON cpeabl oOyueHusi. Ha Hero He BblmensieTcsl CHEUANbHBIX
YPOKOB, YCBOEGHUE €r0 HE KOHTPOJUPYETCS, HO COJEpkKAHUE HTOTO paszjelia OpPraHuyHO MPHUCYTCTBYET B
y4eOHOM Tpolecce KaK CBOETO poJia TyMaHUTAapHBIA ()OH MpU pacCMOTPEHUH MPOOIEMAaTUKU OCHOBHOTO
COJIep>KaHUsI MAaTEMAaTHIECKOTO 00Pa30BaHHUS.

Copepxanue pazzena «Anzedpa» cnocoOCTByeT GOPMUPOBAHUIO Y YUAIIUXCSI MATEMaTHYECKOTO
amnmnapara JUIs peuieHusl 3aa4 U3 Pa3HbIX pa3/IeNIoB MaTeMaTHUKHU, CMEXHBIX MPEIMETOB, OKpYyXKarollen
peasbHOCTH. SI3BIK aireOpbl MOAYEPKUBAET 3HAUYEHHWE MAaTeMaTUKM Kak s3blKa JJi1 TOCTPOEHUs
MaTeMaTHYECKUX MOJIETICH TPOIIECCOB U SBICHUI peanbHOro Mupa. B 3amaun uzydeHus anreOpsl BXOAST
TaKk)K€ pPa3BUTHE aJITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOIMMOTO, B YaCTHOCTH, ISl OCBOGHMS Kypca
nH(OPMATUKH, OBJIAICHUE HABBIKAMU JEIYKTUBHBIX paccyxacHuii. [[peoOpa3oBaHue CHMBOJIBHBIX (hOpM
BHOCUT CHenU(pUYECKUA BKJIAJ B pPa3BUTHE BOOOPAKECHHUS YYAIIMXCA, HMX CIOCOOHOCTEH K
MaTEeMaTUYeCKOMY TBOpPYECTBY. B OCHOBHOH MIKOJE Marepuan TpyNmUpyeTcss BOKPYT pPallMOHATbHBIX
BBIPDAKEHHM, a BOIPOCHI, CBS3AHHBIE C HPPALUOHAIBHBIMUA BBIPAKEHUSMH, C TPUTOHOMETPUUYECKUMHU
GYHKIUSMU ¥ TPEOOPa30OBaHUSIME, BXOJSAT B COJCpKAHUE Kypca MAaTeMaTHKH Ha CTapIIeH CTYMEeHH
00yd4eHUs B IIKOJIE.

Pasnen «Yucnoevie muoscecmea» HaleleH Ha MaTEeMaTUYECKOE Ppa3BUTHE Yy4YalUXCH,
dbopMupOBaHUE Y HUX TOYHO, C’)KATO U SICHO MU3JIaraTh MBICIIM B YCTHOM M MHCbMEHHOM peyun.

Conepxxanue pasnena « @yukyuu» HALECICHO HA MOJYyYE€HHE IKOJIbHUKAMHU KOHKPETHBIX 3HAHUI
0 (YHKIMHM Kak BaKHEWIIeH mMaTeMaTH4ecKol MOJENU ISl ONMHUCAaHUs U UCCIEeIOBaHUS Pa3HOOOpPa3HbBIX
nporeccoB. M3ydeHne 3TOro marepuana CIOCOOCTBYET Pa3BUTHUIO Yy YYaIIMXCsS YMEHHs HCIIOIH30BATh
pa3IUyHbIE S3BIKM MATEMAaTHKW (CIIOBECHBIM, CHUMBOJIMYECKUH, TpadUyecKuil), BHOCHT BKJIaJ B
dbopMUpOBaHKE IPEICTABICHHUA O POJIM MATEMATHKU B Pa3BUTHH IUBUIIU3AIUU U KYJIbTYPHI.



Copepxanue pazziena «Inemenmsl NPUKIAOHOU MAMEMAMUKU» PACKPHIBAIOT MPUKIATHOE U
NPaKTUYECKOe 3HAUYECHHUS MaTeMaTHKH B COBPEMEHHOM MHpe. Marepuan crnocodcTByeT (popMupoBaHUIO
YMEHHUS MPEACTABIATh U aHATU3UPOBATh HH(POPMALIHIO.

Paznen «Anceopa 6 ucmopuueckom pazeumuu» TpeAHA3HAYAaeTCs I (POpPMUPOBAHUS
MPEJICTAaBICHUI O MaTeMaTHKe KaK 4acTH YEIOBEUYECKOM KyIbTYphl, JUIsl OOLIET0 Pa3BUTHUS IIKOIbHHUKOB,
CO3J1aHUs KYJIbTYPHO- HCTOPUYECKOHN Cpe/ibl 00ydeHusl.

Lens conepxanusi pasgena «Ileomempus» — pa3BUTh y YYallUXCSd MPOCTPAHCTBEHHOE
BOOOpa)XEHUE M JIOTHYECKOE MBIIUICHUE MTYyTEeM CHUCTEMAaTHYECKOTO M3YyUYCHHsI CBOMCTB reOMETPUUYECKUX
buryp Ha IUIOCKOCTH W B MPOCTPAHCTBE M MPUMEHEHHUS OSTHUX CBOMCTB MpH pEIICHUH 3a]ad
BBIYUCIUTEIFHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHast poJib MPU 3TOM OTBOJHUTCS Pa3BUTHIO
reoMerpuueckoil uHTyuuu. CodyeraHue HarjasiAHOCTH CO CTPOTOCTBIO SBISETCS HEOTHEMIIEMOM YacThIO
reoMeTpHUYecKuX 3HaHui. Marepuan, oTHocsmmiics k Onokam «KoopauHatel» U «Bektopbl», B
3HAYUTENIbHOI CTENeHU HeceT B ceOe MEeXIpeIMETHbIE 3HAHUS, KOTOPbIE HAXOMAT MPUMEHEHHE Kak B
Pa3TUYHBIX MaTEMATHYECKHUX AUCIUIINHAX, TAK U B CMEXKHBIX MPEIMETAX.

Conepxxanne Kypca reoMeTpuu B 7-9 Kiaccax TPEACTAaBICHO B BUJE  CIEIYIOLIUX
COJIepKaTeNbHbIX pa3fenoB: «Ieomempuueckue guzypol», «U3mepenue 2eomempuyecKux 6eUdUH»,
«Koopounamur», «Bekmopur», «I'eomempus ¢ ucmopuueckom pazeumuu».

Conepxanue pazaena «I eomempuueckue ghuzypol» ciayxut 0a3oil Ui JalbHEHIIEro U3y4eHHs
ydaimucs reometpud. M3yueHue martepuana crocoOCTBYyeT (OPMUPOBAHUIO Y YYalllUXCsl 3HAHUH O
TeOMEeTPHUECKON (urype Kak BaKHEHIIeH MaTeMaTHYeCKOW MOJENU ISl ONMHMCAHUS PEaThbHOrO0 MHpA.
['maBHas 1eTb JAaHHOTO pa3jesia — Pa3BUTh y yUYaAIIMXCS BOOOpaKEHHE U JIOTHYECKOE MBIIIJICHUE MyTEM
CHCTEMAaTHYECKOT'O H3YYEHHUS CBOWCTB T€OMETPHUECKUX (PUTYp M TNPUMEHEHUS 3TUX CBOHCTB INpHU
pelIeHUH 3a7a4d BBIYMCIUTEIBHOIO U KOHCTPYKTHBHOro XapakTtepa. CyllecTBeHHas poJib MpPU 3TOM
OTBOJIUTCSI PA3BUTHIO TeOMeTpudeckoil MHTyuImu. CodeTaHue HarjsgHOCTH ¢ (POPMaTbHO-IOTHYECKUM
MOJIXOJIOM SIBJIIETCSI HEOTHEMIIEMOI YacCThIO TEOMETPUUECKUX 3HAHUM.

Conepxanne paznena «HM3mepenue zeomempuuecKux GeauqyuH» PACHIUPSCT U YIIyOsseT
MIPEACTABJICHHUS Yy4YalIuxcsi 00 W3MEPEeHHSIX [JIMH, YIJIOB W Iulomaznedl ¢uryp, cmocoOcTByeT dop-
MHUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX KaK MPH PELICHUU I'eOMETPUYECKUX 3a/1ad, TaK U B
IIOBCEIHEBHOM XKU3HU.

Conepxanue pasnenoB «Koopounamul», «Bekmopbl» pacuvpsieT U yriayOJisieT MpeacTaBICHHS
y4Yalxcs 0 METoe KOOpAMHAT, pa3BUBACT YMEHHUE MPUMEHAThH alreOpanyecKuil anmapaT npHu peleHun
TreOMETPUYECKUX 3a]1a4, a TAKXKE 3a/1a4 CMEKHBIX TUCIUILTUH.

Paznen «I'eomempusa 6 ucmopuueckom pazeumuu», COAEpNKaHHE KOTOPOro ¢GparMeHTapHO
BHE/IPEHO B HM3JI0)KEHHWE HOBOTO MaTepualia Kak CBEACHHs 00 aBTOpax HM3y4yaeMbIX (PaKTOB U TEOPEM,
UCTOPUU HX OTKPBITUSA, MpeaHa3HadeH Uisi (popMHpOBaHUS MPEACTABICHUN O T€OMETPUU KaK YacTh
YeJI0BEYECKON KYJIbTYPBI, U OOIIEr0 pPa3BUTHUS IIKOJIBHUKOB, IS CO3/IaHUS KYJIbTYPHO-UCTOPUYECKON
cpenpl 00ydeHHSI.

MecTo Kypca MaTeMaTHKH B Y4eOHOM IJIaHe

basucHelii yueOHbIi (00pa30BaTeNIbHBIN) TUIaH HA U3YyYEHHE MaTeMaTHKHU B 5-9 Kilaccax OCHOBHOM
IIKOJIBI OTBOJUT S5 Y4EOHBIX YAaCOB B HEJIENIO B TEUECHHE KaXIO0ro roja ooydenwus, Bcero 170 gacos. (5-9
KJIacChl — 5 4acoB B Henento, Bcero 850 yacoB). YueOHOE BpeMsi MOXKET OBITh YBETUYEHO 10 6 4acoB B
HEJIEII0 3a CYET BapUaTUBHOM YyacTh ba3ucHoro miaxa.



I[lnanupyemsle (0:kUIaeMble) pe3yJabTaThl 00y4eHHs
MaTeMaTHKHU B 5-9 kiaccax

JIMYHOCTHBIE, METANTPEJMETHBIE U NPEJMETHBIE PE3YJbBTATBI OCBOEHUSA
COJAEPKAHUA KYPCA MATEMATHUKH

W3yyenne MaTeMaTWKH  CINOCOOCTBYET  (OPMHUPOBAHUIO Y  YYalllUXCSl  JIMYHOCTHBIX,
MeTanpeJIMeTHbIX U TMPeIMETHBIX Pe3yJabTaTOB OOyuYeHUs, COOTBETCTBYIOIIUX TPEOOBAHUAM
dbeneparTbHOr0 TOCYIapPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 001IIeTr0 00pa3oBaHus.
JINYHOCTHBIE Pe3yJIbTAThI:

1) BociTaHue POCCUMCKOM TpakJaHCKOM HWIAEHTUYHOCTH: MATPUOTU3MA, YBaK€HMS K (OTeuecTBy,
OCO3HAHUS BKJIa/1a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKU;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCsl K CAMOPA3BUTHIO U
camM000pa3oBaHUIO0 Ha OCHOBE MOTHUBAIIMH K OOYUYCHHIO U MIO3HAHUIO;

3) oco3HaHHBIN BBHIOOP M MOCTPOCHHE NadbHEUIEH WHINBUyAIbHOW TPACKTOPUH 00pa3oBaHUs Ha Oa3e
OPUEHTHPOBKM B MHUpe Mpodeccuii U NpoPecCHOHATBHBIX NPEANOYTEHHH C YYETOM YCTOMYMBBIX
MO3HABATEJIbHBIX UHTEPECOB, a TaK)K€ HAa OCHOBE (DOPMHUPOBAHUS yBXKUTEIHHOTO OTHOILIEHUS K TPYIY,
pa3BUTHE OMbBITA YUYACTUSI B COLUATILHO 3HAYUMOM TPY/IE;

4) yMeHHe KOHTPOJIUPOBATH MPOIECC U Pe3yJIbTaT YIeOHON U MaTEMaTUUYECKON JCATEIHHOCTH;

5) KpUTUYHOCTb MBIIUICHUS, UHUIIMATUBA, HAXOJUYMBOCTh, aKTUBHOCTh MPU PEIICHUH MAaTEMaTUYECKHUX
3ajad.

MeTtanpeameTHble pe3yJbTAThI:

1) yMeHHe caMOCTOSITEIbHO OMpPENENTh eI CBOEro OOydeHHs, CTaBUTh M (HOpPMYIHpPOBaTh Uil ceOs
HOBBIC 33]1a41 B yu&0e, pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIHLHOU JIEATEIIHHOCTH;

2) yMEHHUE COOTHOCUTH CBOM JIEUCTBUS C INIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOEH
NESATENIbHOCTH B TpOIecce JOCTHIKEHUS pe3ysbTara, OINpeneisaTh CHOCOObl JEHCTBUH B paMKax
NPEJIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHPOBATh CBOM JCHCTBHS B COOTBETCTBHUHM C W3-
MEHSIOIIEICS CUTYaLUEN;

3) ymeHHe OmnpeenaTh MOHATHUS, CO3aBaTh 0000IIEeHNs, YCTaHABIUBATh aHAJIOTHH, KJIacCU(ULIUPOBATD,
CaMOCTOSITENILHO BBIOUPATh OCHOBAHUS U KPUTCPUU /ISl KIIACCH(PUKAIUY;

4) yMeHHE YyCTaHaBIMBaTh IPUYUHHO-CIEJICTBEHHBIE CBS3M, CTPOUTH JIOTHUECKOE PpacCyKIeHUE,
YMO3aKJII04eHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTHHU) U JEJIaTh BHIBOIBI;

5) pa3BUTHE KOMIETEHTHOCTH B O0OJIaCTH HCIOJB30BaHUA HHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTHI;

6) nepBoHauaIbHbIC MPEICTABICHUS 00 UIESIX U O METOJIaX MaTeMaTHKU KaK 00 YHHUBEPCAJIbHOM S3bIKE
HayKU U TEXHUKHU, O CPEJICTBE MOJICIIUPOBAHUS SABJICHHUI U MPOIECCOB;

7) yMeHue BHUJETh MaTeMAaTUYECKyI0 3aJady B KOHTEKCT€ MpOOJIEeMHONW CUTyalluh B JPYTUX
JTUCLHUILIMHAX, B OKpYXKaIOLel KU3HHU;

8) ymMeHue HaxoAWTh B pPAa3IMYHbIX MCTOYHHMKAX HHQOpPMALNIO, HEOOXOAUMYIO MJis pelIeHUs
MaTeMaTHYECKUX MpoOJIeM, U MPEACTaBIATh €€ B MOHATHON (opMme, MPUHUMATH PEUICHHE B YCIOBHSIX
HEIOJTHOW WJTM U30BITOYHOM, TOYHOW MUITH BEPOSITHOCTHON MH(MOpMAIUH;

9) yMeHue MOHUMATh M HUCIOIH30BaTh MAaTEMAaTHYECKHE CPEICTBAa HATISAHOCTH (IpaduKu, TaOIUIIBI,
CXEMBI U JIp.) JAJIsl WLTIOCTPALMK, HHTEPIIPETAlluU, apTyMEHTallUH;

10) ymeHMe BBIIBUTATH TUIIOTE3HI IPU PEIICHUH 331a4H, TOHUMATh HEOOXOAUMOCTh HX TIPOBEPKH;

11) moHUMaHuEe CYIIHOCTH AITOPUTMHYECKHUX MPEANUCAHUN U YMEHHUE JIEUCTBOBATh B COOTBETCTBHUM C
MPEAJIOKEHHBIM aJITOPUTMOM.



IIpenmeTHbIe pe3ybTaThI:

1) OCO3HAaHUEC 3HAUYCHUA MaTEMAaTUKU OJIA HOBCGI[HGBHOﬁ JKN3HU YCIIOBCKA,

2) mpeacTaBieHHe O MaTeMaTHYECKON Hayke Kak chepe MaTeMaTH4eCKOW ACSATEIbHOCTH, 00 JTarax eé
pasBuTuUA, O €€ 3HaYUMOCTU AJI pa3BUTUA HUBUIIM3AIIUN;

3) pa3BuTHE yMEHUW paboTaTh C Y4eOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAIM3UPOBATh, HW3BJICKATh
H€O6XO,Z[I/IMyIO I/IHq)OpMaI_[I/IIO), TOYHO W TI'paMOTHO BbIpaXXaTb CBOW MbBICIIM C TPUMCHCHUCM
MaTeMaTU4eCKON TEPMUHOJIOTUN U CUMBOJIUKH, POBOJIUTH KJIacCU(PUKAIIUH, TOTHYECKIE 000CHOBaHUS;
4) BrageHue 0a30BBIM MOHATUHHBIM aNlapaToM IO OCHOBHBIM pa3/ieliaM COJIeP KaHuUS;

5) mpakTUYeCKHd 3HAYMMble MaTeMaTHYeCKhe YMEHHS W HaBBIKM, HUX NPUMEHEHHE K pEIICHUIO
MAaTCMAaTUYCCKUX U HCMATCMATHYCCKUX 3a4a4, ITPCATIOIararomee yMCHUA:

* BBINOJHATH BBIYMCIEHUS C HATYpPaJbHBIMH YHUCIIaMU, OOBIKHOBEHHBIMH U JAECCATUYHBIMU APOOSIMH,
MMOJIOKUTCIIBHBIMHA U OTPULATCIIbHBIMHA YUCIIAMU;

* pemaTrh TEKCTOBBIE 3aJaud apuU(PMETHUUECKUM CHOCOOOM U C TIOMOIIBIO COCTaBJICHUSI U PEIICHUs
YPaBHEHUN;

* m3o0paxaTh GUTYPHI HA TUNIOCKOCTH;

* HCHOJIb30BATh TEOMETPUUECKHI «SI3bIK» I ONMHUCAHUS MPEIMETOB OKPYKAIOLIETr0 MUPA;

*  U3MEPATH AJUHBI OTPE3KOB, BETMUMHBI YIJIOB, BBIYUCIATH IUIOMIAIN U 00BEMBI QUTYD;

* pacro3HaBaTh U N300pa’kaTh paBHBIE U CUMMETPUYHBIC (PUTYPBI;

* TPOBOAUTH HECJOXKHBIE TNMPAKTUYECKUE BBIUMCICHHUS C MPOLEHTaMH, HCIIONb30BaTh NPUKHUIKY U
OLCHKY; BBIINIOJIHATDH HGO6XO,Z[I/IMBI€ HU3MCPCHUA;

* UCHOJb30BaTh OYKBEHHYI0 CHMBOJHMKY [UIsl 3allUCH OOIIMX YTBEpKICHUH, (OpMyI, BBIpaXEHUIH,
YPaBHEHUN;

* CTPOUTH Ha KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpIMHATaM, OMPEIENATh KOOPAWHATHI
TOYCK;

* YHUTaTh U UCIOJB30BaTh MH(GOPMAIIUIO, IPEICTABICHHYIO B BHI€ TaOIUIIBI, JUarpaMmbl (CToI04YaTOM
WIN KPYTOBOi), B rpa)u4eckoM BH/IE;

* pemaTh NpocTenne KOMOMHATOPHBIE 33a/1a4H 11epeOOpOM BO3MOKHBIX BAPHAHTOB.

Apudpmerunka
I1o oxOHYaHUM U3yYEHHUsI KypCa ydalUKiCs HAyYUTCS:

. 0COOEHHOCTH JIECITUYHON CUCTEMbI CUMCIICHHS

. UCIIOJIB30BATh MTOHATHUS, CBA3AHHBIC C IEJIUMOCTBIO HAaTyPAJIbHBIX YHUCEIL;

. BbIpa)kaTh YMCIIa B DKBUBAJIEHTHBIX (hopMax, BbIOMpas Haubosiee MOIXOAAIIYIO B
3aBUCHMOCTHU OT KOHKPETHOM CUTYaLlUH;

. CPaBHUBATH U YIIOPSIA0YUBATH PAllMOHAIbHBIC YUCIIA;

. BBIIIOJIHATh BBIYUCIICHUS C PALMOHAIBHBIMU YUCIAMH, COYeTas YCTHBIE U
IIMCbMEHHBIC TPUEMBI BBIYUCIICHUN, IPUMEHEHUE KAIbKYJIATOPA;

. MCIIOJIb30BAaTh MOHATHS U YMEHUS, CBA3aHHBIE C NIPONOPLMOHAIBHOCTHIO BEJINYMH,

MpOLICHTaMH, B XOJ€ pEIICHHs MaTeMaTUYeCKUX 3aJad M 3a/Jad M3 CMEXKHBIX MPEJIMETOB,
BBITIOJTHSITh HECJIOKHBIC MPAKTUYECKUE PACUETHI;

. aHAJIM3UPOBATh TPa(UKH 3aBUCUMOCTEH MEXy BEIIMUMHAMH (PAcCTOSIHUE, BPEMS;
TeMIEepaTypa u T.I1.).
Yuawuiicsa nonyyum eosmoscnocms:

. NO3HAKOMUMbCSL € NO3UYUOHHBIMU CUCMEMAMU CHYUCTEHUS. C OCHOBAHUSIMU,
omauynvimu om 10;

. Yenyoums u pazeums NpeoCcmagienus O HAMYPAIbHbIX YUCIAX U CBOUCMBAX
oenumocmu;

. HAy4umsCcsi  UCHONb308AMb  NPUEMBL,  PAYUOHATUSUPYIOWUE — BbIUUCTIEHUS,

npuobpecmu Hasblk KOHMPOJIUPOBAMb BLIUUCTEHUS, BbLOUPAS NOOXOO0AWULL OISl CUMYAYUU CROCOO.
YucnoBbie 1 OyKBeHHbIE BBIPAKeHHUs. Y PaBHEHHUS
[To oxoHYaHWUM U3yUYEHHS Kypca YJIallHics HAyIUTCS:

* BBITIOJHSTH ONEPAIUU C YHCIOBBIMH BBIPAKCHUSIMHU;



* BBIOJHATH MpeoOpa3oBaHus OYKBEHHBIX BBIPAXKEHUH (PacKpBITHE CKOOOK,
NpUBEICHNUE TIOJJOOHBIX CIIaraeMbIX);

* pemiaTh JIMHEHHBIC YpaBHEHUS, PpEIIaTh TEKCTOBbIE 3a/laud ajireOpanvyeckum
METOJIOM.

Yuawuiica nonyuum eosmoorcnocme:

* passums npeoCcmasieHus 0 OYKGEHHbIX GbIPANCEHUAX U UX NPe0OPA30BAHUAX,

* 061a0emb CneyuarbHbIMU NpUEMAMU peuleHUsl YpaeHeHUul, NpUMeHAms annapam
YPagHeHull 011 peulenus KaK meKCmosewblx makK U npakmuieckux 3a0au.

I'eomeTrpnueckue Gpurypsl.
H3mepenne reomeTpu4ecKuX BeJTHYHH
I1o oxOHYaHUM U3YyYEHHUsI KypCa ydalUKUCs HAYYUTCS:

* pacno3HaBaTh Ha yepTeXkax, PUCYHKaX, MOJEIAX U B OKPYKAIOLIEM MUPE IJIOCKUE
U IPOCTPAHCTBEHHBIE FEOMETPUYECKHE PUTYPBI U UX DJIEMEHTHI;

* CTPOMTH YTJIBl, ONPEACIIATh UX IPALyCHYIO MEPY;

* pacro3HaBaTh u n300paxkath pa3BEPTKHU KyO0a, MPSIMOYTOJIBHOTO
napaJuleIenuIe1a, IPaBUIbHOW MUPaMHIbI, IUIMHIPA U KOHYCA;

* OnpelensaTh IO JUHEWHBIM pa3MepaM pPa3BEPTKU (PUIYpbl JHMHEHHBIE DPa3Mephl
camoil purypsl 1 Ha000pOT;

* BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapalieienuIeaa u Kyoa.

Yuawuiicsa nonyuum 8o3moorcnocms:

* HAYUUMbCs GbIYUCAAMb O00bEM NPOCMPAHCIMEEHHBIX 2e0MempUuieckux guayp,
COCMABNEHHBIX U3 NPAMOY20IbHBIX NAPALIeNenUneoos;

* yernyoums u pazeéume npeocmagieHus O NPOCMPAHCMBEHHbIX 2e0MempUYecKUx
Queypax;

* HAYUUMbCA  NPUMEHAMb NOHAMUE PA36EPMKU O]l GbINOJIHEHUs. NPAKMUYECKUX
pacuémos.

JJIeMeHTbI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4n
I1o oxOHYaHUM U3yYEHHUsI KypCa ydalUKiCs HAyYUTCS:

* HUCIOJIb30BaTh MPOCTEUIINE CIIOCOOBI MPEACTABICHUS U aHAIN3a CTaTHCTUYECKUX
JAaHHBIX;

* pemiaTh KOMOMHATOpHBIE 33/1a4M HAa HAXOXKICHHE KOJMYECTBA OOBEKTOB WIIH
KOMOWHAINH.

Yuawuiica nonyuum eosmoorcnocme:

* npuobpecmu NepeoHAYAbHbI ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOSEOEHUU
onpoca 00ujecmeenHo20 MHeHUs, OCYWeCmeIsamsb UX aHanu3, npeocmaesiims pe3yabmanbvl
onpoca 6 éude mabauysl, OUAZPaAMMbL;

* HAYYUMbCs HEKOMOPBLIM CNeYUATbHIM NPUEMAM PeuleHls] KOMOUHAMOPHBIX 3a0ay.

Harasignasi reomeTpust
Y4yeHuK Hay4uTCs:

* pacno3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJEIAX U B OKPYXKAIOLIEM MUPE IIJIOCKHE
U IPOCTPAHCTBEHHbIE T€OMETPUUECKUE (PUTYPHI;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJBHOIO Mapajljiesenunea, npaBuiIbHON
NUPAMU/JIb], HUIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBHOIO MapalljieenuIea;

* OIpEACHATh IO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYpbl JHHEHHBIC pa3Mepsl
camoii GuUTrypsl 1 HA00OPOT;

* BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO MapaliesenuIea.

Yuenux nonyuum 603modcHocmo:

* HQYUUMbCs BLIYUCTAMb 00BLEMbL NPOCMPAHCIMEEHHBIX 2e0MeMPUYecKux Queyp,

COCMABNEHHBIX U3 NPAMOY20IbHIX NAPALIENeNnUneoos.
HarypaabHblie uncaa. /I[podu. PanmonaabHbie Yncia



YueHuk Hay4uTCs:

* IOHUMATh OCOOCHHOCTH JIECATHYHON CUCTEMbI CUMCIICHUS;

* ONEPUPOBATH MOHATUSMU, CBSI3aHHBIMHU C JAETUMOCTBIO HATYPaJIbHBIX YHCE;

* BEIp@XKaTh YMCJIa B DKBUBAICHTHBIX (hopMmax, BbIOMpas Hanbojee MOAXOAIIYIO B
3aBHCHUMOCTH OT KOHKPETHOM CUTYalluy;

* CPAaBHUBATH U YIIOPSIOUYMBATH PAIIHOHATBHBIE YHCIA;

* BBIIIOJIHATH BBIUMCJICHHUS C PALUOHAIBHBIMH 4YHCIIaMH, COYeTas YCTHbIE H
MUChMEHHBIC TPUEMBI BBIYUCIICHUN, IPUMEHEHUE KATbKYIIATOPA;

* HCIIOJIb30BATh MOHATUS U YMEHHUsI, CBA3aHHBIE C MPOMOPLHUOHAIBHOCTHIO BEIMYMH,
MPOIIEHTAMH, B XOJE PEIICHUsS MAaTeMAaTUYECKUX 3a/lad U 3a7ad U3 CMEXKHBIX IMPEIMETOB,
BBITOJIHATH HECTIOKHBIE MPAKTUYECKUE PACUETHI.

Yuenux nonyuum eosmoorcnocmo:

* NO3HAKOMUMbBCA €  NOSUYUOHHLIMU CUCEMAMU CUUCTEHUA C OCHOBAHUAMU,
omauyHvimu om 10;

* yenyoums u pazeumes NpeoCmasieHuss O HAMYPALbHLIX YUCAAX U CBOUCMBAX
oenumocmu;

* HAYUUMbCA  UCNONb308AMb  NPUEMbL,  PAYUOHATUSUPYIOWUE  BbIYUCTEHUS,
npuodpecmu  NPUBLIUKY KOHMPOIUPOBAMb  BbIYUCIEHUSA, 8blOUPAS NOOXOOAWUL O
cumyayuu cnocoo.

JlelicTBUTEILHBIE YU CJIA
VYueHuk Hay4yuTCs:
* HCIIOJTh30BATh HAYAIbHEIC MPEACTABICHUS O MHOKECTBE JICHCTBUTEIHHBIX YHCET,;
* ONEPUPOBATH MOHATHUEM KBAJPATHOTO KOPHS, IPUMEHSATDH €r0 B BEIUHCICHUSIX.
Yuenux nonyuum eosmoorcnocmy:

* pazeumev NpeocmasiieHue O 4Uucie U YUCIO08bIX CUCMEMAX Om HAMYPAIbHbIX 00
0elcmeUmenbHblX Yuces; 0 poau blYUCIeHUL 8 NPAKMUKe;

* pazeume U yenyoums 3HAHUA O OeCAMUYHOU 3aNUCU OeUCMEUMENbHBIX YUCeT
(nepuoouueckue u Henepuoouyeckue opoou).

HN3mepenusi, npudInKeHn s, OLEHKH
Y4yeHuK Hay4uTCs:

* ICIIOJIb30BATh B XOJ€ PELIeHHs 3a7a4 AIeMEHTapHbIE MTPE/ICTAaBICHMUS, CBSI3aHHBIE C

npUOIKEHHBIMY 3HAYEHUSIMU BEJTUYHH.
Yuenux nomyyum 603mosncHocms:

* NOHAMb, YMO YUCI08ble OAHHblE, KOMOPble UCNONb3VIOMCA OJi XAPAKMePUCUKU
00beKmM0o8 OKpYIHcaowe20 Mupa, sAIAI0MC NPEeUMyuecmeenHo NPpUOIUNCEHHbIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HAYEHULl, COOEPHCAWUXCA 8 UHDOPMAYUOHHLIX UCMOUYHUKAX,
MOJACHO CYOUMb 0 NOSPEULHOCTNU NPUOTUNHCEHUS,

* NOHAMb, YMO NOSPEUIHOCTb PE3VIbMAMA GbIYUCTEHUL O0NHCHA ObIMb COUBMEPUMA
€ NO2PEUHOCMbIO UCXOOHBIX OAHHBIX.

Auredpanyeckue BbIPasKeHUs!
Y4eHuK Hay4yuTCs:

* ONIEPUPOBATh TIOHATUSMHU «TOXKIECTBO», «TOXKIACCTBEHHOE NPeoOpa3oBaHue»,
pemaTh 3a1a4M, coJepkamune OyKBeHHbIC JaHHBIC;, paboTaTh C GopMyIamMH;

* BBIMIOJIHATH TPEOOPa30BaHUS BBIPAKEHUHM, COACPKAIMUX CTEMEHH C IEeIBIMU
MOKa3aTeIsIMU U KBaJIpaTHbIE KOPHU;

* BBIMIOJIHATH TOXJIECTBEHHBIE MPEOOPa30BaHUS PALNMOHAIBHBIX BBIPAKCHUNU Ha
OCHOBE IIPaBWJI ACHCTBUI HaJ] MHOTOWIEHAMU U alre0pandyeckKuMu IpoosimMu;

* BBITIOJIHATDH PA3JI0KECHHE MHOTOWJICHOB HA MHOKUTEITH.

Yuexnuk nonyuum 603M0HCHOCIb HAYYUMbCA:

* GBINONIHAMb ~ MHO20UIA208ble  NPeoOPA308aAHUS  PAYUOHANLHLIX — GbIPANCEHUL,

NPUMEHSLSL WUPOKULL HAOOp CnOCc0608 U NPUEMOS;



* NPUMEHSAMb MOHCOecCmeeHHble NPeobpa308anus OJisl peuleHus 3a0a4 U3 paziuiHbix
pazoenos Kypca (Hanpumep, 0N HAXOHCOEHUA HAUOOIbUIE2O/HAUMEHbULE20 3HAYEHUs
BbIPANHCEHUS ).

YpaBHeHust
YueHuk Hay4uTCs:

* pelaTb OCHOBHBIE BHU/bl PALMOHAIBHBIX YPAaBHEHUHW C OJHOW IEPEMEHHOM,
CUCTEMBI IBYX YpaBHEHHI ¢ IBYyMsI IEPEMEHHBIMU;

* IOHUMATh YPABHCHHE KaK BAKHEHUIIYI0 MAaTEMAaTHYECKYIO MOJIENb ISl OTIUCAHUS U
U3YYEHHUs]  Pa3HOOOpPA3HBIX  pEaJbHBIX  CHUTyallMii, pemaTrb TEKCTOBbIE  3ajaydu
anredpanvdeckuM METO0M;

* IPUMEHATh TpadUyecKue MPEJICTaBICHUST Uil HUCCIEJOBAaHUS  ypaBHEHHIA,
WCCJICIOBAHMSI U PEIICHUSI CUCTEM YPAaBHEHUI C ABYMS MTEPEMEHHBIMHU.

Yuenux nomyyum 603moocHocmy:

* 081a0€emb CHEeYUANbHBIMU NPUEMAMU DeeHUs YPAGHEeHUN U CUCMeEM YPAGHEHULL;
VBEPEeHHO NPUMEHAMb annapam ypaeHeHull OJisl peuleHUss pasHoOoOpa3HbIX 3a0ad U3
MaAmemamuxu, CMeNCHbIX NpeoMemos, NPAKMuKu,

* npuMeHsAms epaguueckue npedcmasieHus 01 UCCIe008aHUsl YPAGHEHUL, CUCTNeM
VpasHenutl, cooepicaujux OykeernHvle Kodghguyuenmoi.

HepaBencrBa
Y4yeHuK Hay4uTCs:

* [IOHUMATh U MPUMEHITh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBS3aHHbBIE C OTHOIICHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;

* peliaTh JMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW U HMX CHCTEMBI; pellaTh
KBaJIpaTHBIE HEPABEHCTBA C OMOPOil Ha rpadUuecKre MPEICTaBICHNUS;

* IPUMEHSATH ammapaT HEPaBeHCTB IS PELICHUS 3aJady M3 PA3IMYHBIX Pa3/IesioB
Kypca.

Yuenux nomyyum 603mM0x4CHOCMb HAYUUMBCA:

* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS; VBEPEHHO NPUMEHAMb
annapam HepaseHcms O/l peuleHUs pasHOOOPA3HbIX MAMEMAMUYecKux 3a0ad U 3a0ay u3
CMEICHBIX NPeoMemos, NPAKMUKU,

* npumensms epaguieckue npedcmasieHus 01 UCCIe008aHUS HEPABEHCMS, CUCTEM
HepageHcmas, cooepircauux OyKeeHHvle Ko3phuyueHmul.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMH
Y4yeHuK Hay4uTCs:

* IOHUMaTh W UCHOJB30BaTh (YHKIMOHAIBHBIE MOHATUS U S3bIK (TEPMHUHBI,
CHMBOJIMYECKHE 0003HAUCHNS ),

* CTpOUTh TpadUKH SJIEMEHTApPHBIX (DYHKIMIA; HCCIENOBaTh CBOMCTBA YHCIOBBIX
(GyHKLIMI Ha OCHOBE U3Y4EHUs TOBEACHUS UX ITPaHKOB;

* IOHUMaTh (PYHKIMIO KaK Ba)XHEHIIYI0 MaTeMaTU4YeCKylI0 MOJENb ISl ONMHCAHUS
MPOIIECCOB W SIBICHUN OKPYXKAIOUIETO MHUpA, MPUMEHSTH (PYHKIMOHAIBHBIN SI3BIK JUIS
OINMCAHUS U UCCIIEIOBAHUSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BeIMYMHAMH.

Yuenuk nonyuum eosmoorcnocmo nayuumucsi:

* NPOBOOUMb UCCIE008AHUSA, CEA3AHHbIE C U3YYEeHUeM CB0UCME (QYHKYul, 8 mom
yucie ¢ UCNOIbL308aHUEM KOMNbIOMeEPA; HA OCHOBE cPAPUKOE U3YUEHHBIX YYHKYULL CIMPOUmb
bonee cnooicuvie epaguru (KyCOYHO-3a0aHHble, C «8bIKOIOMBIMU» MOYKAMU U M. N.);

* UCNONIBL308AMb  (PYHKYUOHANbHBIE NPEeOCMAGNIeHUs U Cc8ouUcmea @yHKkyuil O
peutenuss MamemMamudeckux 3a0a4 U3 pasiuyHulx pasoenos Kypcd.

Yucnosblie NOCTE10BATEIBLHOCTH
YueHuk Hay4yuTCs:

* IOHUMaTh ®W  HWCIONB30BaTh  S3BIK  TIOCJENOBATENILHOCTEH  (TEPMUHBI,

CUMBOJINYECKUE 0003HAUEHU);



* IPUMEHATh (OPMYJIBI, CBS3aHHBIE C apUPMETHYECKOW U TEOMETPUYECKOM
nporpeccueii, u ammapar, cOPMUPOBAHHBIN MPU HIYUEHUU APYTUX pa3lelioB Kypca, K
PEIICHUIO 3a/1a4, B TOM YHCIIEe C KOHTEKCTOM U3 PEATbHOM KU3HH.

Yuenux nonyuum 6ozmoorcnocms nayuumvcs:

* pewams KOMOUHUPOBAHHbLE 3A0aUlU C NPUMEHEHUeM QOPMYIL N-20 YIeHA U CYMMbl
NepeuiX N UNeH08 apu@dmMemuyecKol U 2eoMempuyeckol npoepeccutl, NPUMeHss npu dmMom
annapam ypasHeHull U HepaeeHCcms;

* NOHUMAMb  APUPMEMUUECKYIO U 2e0MEMPUUECKYl0 NpOcpeccuro Kak @yHKyuu
HamMypaibHo20 apeyMenma; CeA3bl8amb  APUGMEeMUUecKyr0 Npocpecculo ¢ JTUHEUHbIM
POCMOM, 260MeMPU4ecKy0 — ¢ IKCHOHEHYUANbHbIM POCOM.

OnucarejbHasi CTATUCTHKA

Y4eHUK HAy4YHTCS HWCIOJB30BaTh TMPOCTEHIIME CIMOCOOBI TPEACTAaBICHUS ©  aHalmu3a
CTaTUCTHYECKUX JAHHBIX.

Yuenux nonyuum 6osmodxcnocmes npuobpecmu nepeOHAUANbHYIIL ONLIM  Op2aHU3AYUU CcOOPA
OGHHBIX NPU NPOBEOEHUU ONPOCaA 0OWECNBEHHO20 MHEHUs, OCYUeCMEIAmyb UX AHAIU3, NPeoCmasisime
pe3yibmamsl ONpoca 8 suoe mabauysl, OUAPAMMDYL.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD

Y4eHHUK HAYyIUTCS HAXOUTh OTHOCUTEIBHYIO YAaCTOTY U BEPOSITHOCTH CITy4aifHOTO COOBITHSI.

Vuenux noayuum 603mMoACHOCMb npuobpecmu Onvim npo8edeHUs CAVYAUHbIX IKCNEPUMEHMO8, 8
MOM Huciie ¢ NOMOWBIO KOMNLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEMAYUU UX pe3yabmamos.

KomOunaTopuka

Y4eHHK HAyduTCs pelaTh KOMOWHATOpPHBIC 33/Ja4yd Ha HAXOXICHHE dHciIa OOBEKTOB WIH
KOMOWHAINH.

I'eomeTpnuyeckue purypbl

YueHuk Hay4yuTCs:

* MMOJIH30BATHCS SI3BIKOM T€OMETPHUH JIJIsi OMHUCAHUS MPEIMETOB OKPYKAIOIIEro MUpa
U MX B3aUMHOTO PaCIIOJIOKEHUS;

* pacrio3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX TeOMETpUYECKUE (DUTYPHI U
WX KOH(QUTYpaInH;

* HAXOJIUTh 3HAYCHUs [JIUH JMHEWHBIX DSJEMEHTOB (QUTYp U HX OTHOIICHHSI,
rpagycHyio mepy yrioB oT 0° go 180°, mpuMeHsisi ompeneneHus, CBOMCTBA W NMPU3HAKU
GuUryp u uUx 3JIE€MEHTOB, OTHOIICHUS (QUTyp (PaBEHCTBO, MOAOOHME, CUMMETPUH, MOBOPOT,
napasuieibHbIN EPEHOC);

* ONIEPUPOBATh C HAYAIBHBIMU TOHSATHUSMU TPUTOHOMETPUU U  BBINOTHSITH
AJIEMEHTApHbBIE ONepaliy Haa QYHKIHSIMH yTIIOB;

* pemiaTh 3aJa4d Ha JI0Ka3aTeIbCTBO, OMHPASCh HA M3YUYCHHBIC CBOWCTBA QUTYp H
OTHOIICHHUIA MEXTy HUMH U TIPUMEHSISI N3yYEHHBIE METOJIbI JOKA3aTEIbCTB;

* pemiaTh HECIIOKHBIE 33/ladll Ha IOCTPOSHUE, MPHUMEHSSI OCHOBHBIC AITOPUTMBI
MIOCTPOCHHS C TIOMOIIBIO IIUPKYJIS ¥ THHEUKH;

* pemarh MPOCTEHIHE MITAHNMETPUIECKIE 3314 B IIPOCTPAHCTBE.

Vuenux nomyyum 603M0HCHOCHD:

* 0871a0emb Memooamu peuleHus 3a0ay HA GbIYUCIEHUs U O00KA3amenibCmea:
MemooomM Om HNPOMUBHO20, MEMOOOM NO00OUs, MemoooM nepeboopa 6apuaHmos u
MEMOOOM 2eOMeMPUYECKUX MeCT MOYeK;

* npuobpecmu  onvim NPUMEHEHUs A1eedPAUdecKkoco0 U MpPUOHOMEMpPULEeCcKO20
annapama u uoeu 08UNCEHUs. NPU PeUeHUU 2e0MeMPUIEeCKUX 3a0ay;

* 081a0ems MPAOUYUOHHOU CXeMOU peuleHuUss 3a0ay HA NOCMPOeHUue ¢ NOMOWbIO
YUPKYA U TUHEUKU: AHAU3, NOCMPOEHUe, OOKA3AMENbCNBO U UCCIe008aHUe;

* HAYUUMbCsL peulams 3a0ayu Ha NOCMpOoeHUe MemoooM 2eOMeMmpUuiecKo2o Mecma
Moyexu ,Memooom noooous;

* npuobpecmu OnviM UCCIe008AHUSL CEOUCTE NIAHUMEMPULECKUX PuUSYp ¢ NOMOWBIO
KOMNbIOMEPHBIX NPOSPAMM;



* npuobpecmu  ONbIM  GLINOJIHEHUs. NPOeKmog no memam «l eomempuueckue
npeobpazosanus Ha naockocmu», «Ilocmpoenue ompe3kos no ghopmyne».
H3mepenne reoMmeTpu4ecKuX BeJTHYHH
Y4yeHuK Hay4uTCs:
* HCIIOJIb30BaTh CBOMCTBA U3MEPEHHUS JJIUH, IUIOIMIAEH U YIJIOB IIPU PELICHUM 3aJa4
Ha HaXOXKJEHUE JUIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, JJIMHBI YT OKPYKHOCTH, I'pajyCHON
MEDPBI YIJIa;
* BBIUUCIATH IUIOLIAJAM TPEYTOJIbHUKOB, IIPSIMOYIOJBHHUKOB, IapajljIeJOrpaMMOB,
Tpaneuni, KpyroB U CEKTOPOB;
* BBIUUCIIATD JUIMHY OKPY>KHOCTH, JUIMHY JyTU OKPY>KHOCTH;
* BBIYUCIIATH JAJUHBI JIMHEWHBIX 3JIEMEHTOB (PUTYP M MX YIJIbl, UCIIOJB3YS (POPMYJIBI
JUIMHBI OKPY>KHOCTH M JUITMHBI IYTH OKPY>KHOCTH, (DOPMYJIBI TUIOINAACH QUTYp;
e pelmiaTh 3aJa4d  Ha JIOKA3aTEIbCTBO C MCIOJB30BaHUEM (HOPMYJ  JIIIMHBI
OKPY>KHOCTH M JUIMHBI YTH OKPY>KHOCTH, (popMyJI TuIomaaet puryp;
* pemiath MNPAKTUYECKUE 3aJaud, CBA3aHHBIC C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJIMYMH (MCTIONB3YS MPU HEOOXOJMMOCTH CIIPABOYHUKHU M TEXHUYECKHUE CPEICTBA).
Yuenux nonyuum 603mox4CHOCMb HAYHYUMbCA
* 8LIYUCTAMb NIOWAOU PU2YDP, COCIABIEHHBIX U3 08YX UNU Ooee NPAMOY20IbHUKOS,
napannenoecpammos, mpey2oibHUKos, Kpy2a u cekmopa,
* GLIYUCTAMb NAOUWAOU MHO20Y20IbHUKOS, UCNOIb3Y5l OMHOULEHUS PABHOBETUKOCU U
PABHOCOCMABNIEHHOCIU;
* npUMeHAmb aneebpauyeckull U mpueoHOMempuUYecKull annapam u uoeu 08UNCeHUs
npu pewlenuy 3a0a4 Ha 8bl4UCIeHUe NIOUa0eti MHO20)201bHUKOG.

Koopaunartsi
Y4yeHuK Hay4uTCs:
* BBIYUCIIATD JUIMHY OTPE3Ka MO0 KOOPJAMHATAM €r0 KOHIIOB; BBIYUCIISATH KOOPIUHATHI
CEpeIUHBI OTPE3Ka,;
* ICIIOJIb30BaTh KOOPJWHATHBIA METOJM JUIsi M3Y4YCHHUS CBOWCTB TIPSAMBIX U
OKpPY>KHOCTEHN.
Yyenux nonyuum 6o3modcnocmo:
* 0grademsv KOOPOUHAMHBIM ~MEMOOOM peuwleHUus 3a0ad Had GblYUCTEeHUs U
JoKazamenbcmed;
* npuodpecmu  onvim UCNOIBL30BAHUS KOMNBIOMEPHBLIX NPOSPAMM Ol  AHAIU3A
YACMHBIX CYYAe8 83AUMHO20 PACNOJIONCEHUS OKPYICHOCMEU U NPSMbBIX;
* npuobpecmu  Oonvim  BbINOJHEHUs  Npoekmos Ha  memy  «lIpumenenue
KOOPOUHAMHO20 MeMOo0a Npu peuleHul 3a0a4 Ha 8bIYUCTEeHUs U OOKA3AMeNbCEa».
BekTopsl
Y4eHuKk Hay4uTCs:
* ONIEPUPOBATh C BEKTOPAMH: HAXOJUTh CYMMY W Pa3HOCTh JBYX BEKTOpPOB,
3aJIaHHBIX TEOMETPUUYECKH, HAXOJIUTh BEKTOP, PaBHBIM MPOM3BEICHUIO 3aJIaHHOTO BEKTOpa
Ha YHUCJIIO;
* HAXOJUTh IS BEKTOPOB, 3aIaHHBIX KOOPJAWHATAMH: JUTMHY BEKTOpa, KOOPIUHATHI
CYMMBI U Pa3HOCTH JIByX U 00Jiee BEKTOPOB, KOOPIMHATHI MPOU3BEACHHS BEKTOPA HA YHCIIO,
TIPUMEHSIS npu HEOOXOIUMOCTH CcOYEeTaTCILHBIMN, MePEMECTUTETHHBIN i
pacnpeneuTenbHbINA 3aKOHBI,
* BBIUUCIATh CKASIPHOE TIPOM3BEICHUE BEKTOPOB, HAXOAHWTh YIOJl  MEKIY
BEKTOPAMH, YCTaHABIUBATH NEPIICHIUKYISIPHOCT PSIMBIX.
Yyenux nonyuum eo3modicrocmo:
* 061a0emb BEKMOPHLIM MemoOoM 015 peuleHus 3a0a4 Ha BbIYUCTeHUs U
00KazamebCcmed,



o npu06pecmu onvint 6bINOJHEHUSL NPOEKMO6 HA MmemM)y <NPUMEHEHUE 6€KNOPHO2O
Mmemooa npu peuieHuu 30044 HA BbLIYUCTICHUSL U OOKA3AMETbCMEa» .

Coaep:xxanue yueOHOro Kypca.
S kaacc.
Apudpmernka.

Hatypaabnsble unciaa. Harypanbubiii pan. Jlecstuunas cucrema cuucieHus. Apudmernueckue
JEHCTBUSI ¢ HATYpaTbHBIMK YKciiamu. CBoMCTBa apudMeTnueckux AercTBuid. OKpyrieHHuEe HaTypabHBIX
yucen. CTeneHb ¢ HaTypajbHBIM MOKa3aTesieM. YKHCIIOBbIE BBIPAKEHHU S, 3HAUEHHE YUCIIOBOTO BBIPAKEHMUS.
[Topsimok ACHCTBUI B YHCIIOBBIX BBIPAKEHUSX, HCIIOIL30BaHHE CKOOOK. PelieHme TEKCTOBBIX 3aaad
apudMeTHIECKUM criocoboMm. JleeHne ¢ 0CTaTKoM.

Apobu. O6sikHOBeHHBIE ApoOu. CpaBHEHHE OOBIKHOBEHHBIX JIpo0Oel. ApupMeTudecKne 1eHCTBUS
¢ OOBIKHOBEHHBIMU JIpo0siMU. HaxoskieHNE YacTH OT IIEJIOTO | IEJIOr0 1Mo ero 4acTH. JlecsTuanbie qpoou.
CpaBHEHHE M OKPYTJICHHE JECATUYHBIX ApoOer. ApudMeTnueckue NeUCTBUS C ACCITUIHBIMUA IPOOSIMH.
[IpencraBnenue aecATHUHOM ApoOM B BHIE OOBIKHOBEHHOW JApPOOM M OOBIKHOBEHHOH IpoOu B BHJE
NECATHYHOM.

[IpotieHThl; HAaXO0XKJIEHUE MPOLIEHTOB OT BEJIMYMHBI M BEJIMYMHBI MO €€ NpoleHTaM. PemeHue
TEKCTOBBIX 3a71a4 apu(PMETHICCKUMHU CIIOCOOAMH.

KoopaunatHas npsimast. M300paxeHne 4nuces TOYKaMi KOOPAMHATHON TPSMOH.

N3mepeHus, npudau:KeHHUs], OWEHKH. Pa3Mepsl 0OBEKTOB (OT dJIEMEHTApPHBIX YaCTHI[ O
Bcenennoit), IUTENBHOCT MPOIIECCOB B OKpykatoieM Mupe. Brinenenue Muoxutens — crenenu 10 — B
3aMycy Yucha.

[TpubnmxeHHOe 3HAYCHNE BEIMYNHBI, TOUHOCTh MpuOmmKkeHusi. OKpyTriieHne HaTypaTbHBIX YHCET
U JCCATUIHBIX ApooOeii. [Ipukuaka u oneHKa pe3yIbTaTOB BIYUCICHUH.

MartemMaTuka B MCTOPMYECKOM Pa3BUTHM.

Uctopusi ¢dopMupoBaHus NOHATHS 4YHCIA: HATypaJlbHbIE 4YHUCHIA, JApoOU, HEIOCTaTOYHOCTh
palMOHATBHBIX YHCEI JUIsl TEOMETPUUYECKUX U3MEpPEHUH, uppalloHaibHble yucia. CTapuHHbIE CUCTEMBbI
3anicu uncel. Jlpoou B Basunone, Erunte, Pume. OTkpbITHE ACCATUYHBIX ApoOeii. CTapuHHBIE CHCTEMBI
Mep. JlecaTuuHbie IpoOH U METpUUYECKask CUCTEMAa Mep.

6 kJacc.
Apudpmeruka.

Harypaabubie unciaa. Harypanensiiit psan. Jlecatuunas cuctema cuuciaeHus. ApudmeTudeckue
JecTBUS ¢ HaTypalbHBIMU yrciaamMu. CBoWcTBa apupMeTHuecKuX neicTBuil. OKpyTrieHue HaTypalbHbIX
yucen. CTeneHp ¢ HaTypajlbHbIM MOKA3aTEEM.

UucnoBble BBIPAXKEHHS, 3HAYEHUE YHCIIOBOTO BbIpaxeHUs. [IOpsSaoK [NEWCTBHUI B YHCIIOBBIX
BBIPQXEHHSIX, HUCIOJIb30BaHUE CKOOOK. PeleHne TEKCTOBBIX 3agady apU(PMETHUYECKUM CIIOCOOOM.
Jenurenu u xparsble. CBolicTBa M NMpHU3HAKU AenuMocTu. [Ipocteie n cocraBHble yucia. PasnoxeHue
YyyCel Ha MPOCThIE MHOXKUTENM. /{eJeHne ¢ 0CTaTKOM.

JApodu. OObikHOBEeHHBIE [pobu. OcHOBHOEe CBOMCTBO Jpobu. CpaBHEHHE OOBIKHOBEHHBIX
npobeii. ApudmeTndeckue NEeUCTBHS ¢ OOBIKHOBEHHBIMHU NpoOsmu. HaxokneHue 4acTd OT IENoro H
LIEJIOTO I10 €ro YacTH.



Hecsatnunbie apoO6u. CpaBHEHHWE M OKPYIJICHHE JECATUYHBIX JApoOei. Apudmernyeckue
JeUCTBUS C IeCATHUHBIMU Apo0simu. [IpencraBienue necIiTHUHON qpoOu B BUE OOBIKHOBEHHOM Ipodu n
OOBIKHOBEHHOM JIpOOY B BHJIC JECATUUHOM.

[IpotieHThI; HAXOXkACHUE MPOLEHTOB OT BEJIUYHHBI U BEJIIMYMHBI N0 €€ mpoleHTaM. OTHOUIEHUE;
BBIPQKEHHUE OTHONIEHUs B MpoleHTax. I[lpomopiusi; OCHOBHOE CBOWMCTBO Mpomnopuuu. PemeHue
TEKCTOBBIX 337a4 apU(PMETUIECKHUMHU CIIOCOOAMH.

Panuonanbuble yuciaa. [lonoxurenbHble, oTpUliaTeNbHbIe Yyncia. Moaynb yucia. MHOXKECTBO
LEJIBbIX YUCEJ, MHOXKECTBO PAIlMOHAIbHBIX YUCEN; PAllMOHAIIbHOE YMCIIO KaK OTHOILEHUE , T/Ie M — 1eJI0e
YHCIIO, N — HaTypaibHOe 4Yucio. CpaBHEHHE pallMOHANbHBIX 4YHceld. Apudmernyeckue IEHCTBUS C
panmoHanbHbIMU YriciaMu. CBoMCTBa apudMeTHIecKuX AeicTBrid. CTENEHb C IEeTbIM MTOKa3aTeIeM.

HeiictBuTenbHbIe yncaa. KBanpatHslii KopeHb U3 unciia. KopeHs TpeTbeil cTeneHu.

[TonsTre 06 upparuoHanbHOM uncie. MppanroHaIbHOCTh YHCIA U HECOM3MEPUMOCTh CTOPOHEI U
TUaroHanu kBajaparta. JlecsTuuHble MpUOIMKEHNUS UPPALlMOHATBHBIX YHCET.

MHOXECTBO JEHCTBUTENBHBIX YMCEN; TMPEJICTABICHUE JCUCTBUTEIBHBIX YUCET B BHUJE
OCCKOHEUYHBIX JACCATUYHBIX ApooOeii. CpaBHEHUE JEHCTBUTEIBHBIX YHCEI.

KoopaunatHas mnpsimas. M3o0paxeHue dYucead TOYKAMH KOOPIMHATHOM mpsMoii. YwucioBbie
MIPOMEXKYTKH.

N3mepennsi, npul/IuKeHHs], OLEHKH. PazMepbl OO0BEKTOB (OT 3JIEMEHTApHBIX YacTUI[ [0
BcenenHoit), IMTEIRHOCTh MPOILIECCOB B OKpY:KarolieM Mupe. Beigenenne Mmuoxurens — crenenu 10 — B
3alUCH YHCIIa.

[TpubnmxeHHoe 3HaYeHHe BEIMYMHBI, TOUHOCTh NpuOmmkeHus. OKpyriieHne HaTypaibHbIX YHCET
U JIeCATHYHBIX apobeid. [IprKuaka u oleHKa pe3ysibTaTOB BEIYUCICHHM.

MaremMaTtrka B ICTOPUYECKOM Pa3BUTHH.

OTkpbiTHE AeCATHYHBIX ApobOei. CTapuHHBIE CUCTEMBI Mep. JlecaTudnble Apodu U MeTpUYecKast

cuctema mep. [losiBiienne oTpunarenbHbiX ynucen U Hys. JI. Maraukwuii. JI.9wmnep.

7 KJacc.
Aureopa.

Auredpanyeckue BbIPajKeHHsl. DyKBEHHBbIE BBIPAKEHUS (BBIPAXKEHUS C IIEPEMEHHBIMH).
YucnoBoe 3HaueHHe OYKBEHHOTO BbIpakeHMs. JlomycTumble 3HadeHHs mepeMeHHbIX. [lojncTaHoBka
BBIpOKEHUII BMeECTO NepeMeHHbIX. lIpeoOpazoBaHne OYKBEHHBIX BBIPOKEHHI Ha OCHOBE CBOWCTB
apudMeTHIeCKnX AeicTBUN. PaBeHCTBO OYKBEHHBIX BBIpaKeHHM. TOXIECTBO.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTesleM M €€ cBoiicTBa. OAHOWIEHb U MHOrowieHbl. CTEeneHb
MHOrounacHa. CIlO)KEHHE, BBIYMTAHUE M YMHOKEHHE MHOTOWICHOB. @DOpMyJbl COKPAIIEHHOTO
YMHOXKEHUS: KBaJpaT CyMMBbI M KBajpaT pazHoctu. Popmyna pasHOCTH KBaapaToB. IIpeoOpasoBanue
LIEJIOT0 BBIPA)KEHHUs B MHOTOWIECH. Pa3iojkeHMe MHOTrOWIEHa HAa MHOMKWTENIW. MHOrO4IEHBl ¢ OJHOU
[IEPEMEHHOM.

YpaBHenusi. YpaBHeHus ¢ oaHoMl mnepemMeHHoO. Kopenb ypaBHeHus. CBOMCTBa YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTh YPaBHEHUIA.

JIuneitHoe ypaBHeHue. Penienue ypaBHEeHUH, CBOIAIIUXCS K JTUHEUHBIM.

VYpaBHeHHE ¢ ABYMs NepeMEHHBbIMU. JINHEHHOE ypaBHEHHME C ABYMs NEPEMEHHBIMHU, IMPUMEPHI
pEIICHNs yPaBHEHUH B LENIBIX YUCIIAX.

Cucrema ypaBHEHMIl ¢ JAByMs IlepeMEHHbIMH. PaBHOcmiIbHOCTH cucTeM. CHCTEMBI JABYX
JMHEHHBIX YPABHEHHUN C IBYMs IIEPEMEHHBIMU; PELICHUE ITOACTAHOBKON U CI0KEHUEM.

Pemenne TeKCTOBBIX 3324 aJireOpanyeckKiuM CocoOoM.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. ['padumyeckas HMHTeprnperanus ypaBHEHHs C IBYMs
nepeMeHHbIMH. ['paduK TMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMH; YTITIOBOM K03 uimeHT npsmoii;
yCIJIOBUE MApALIEIbHOCTH IPSAMBIX.

OyHKIUU.



OcHOBHbIE MOHSATHSI. 3aBUCUMOCTH MeXay BenuuuHamMu. [lonstue dynkuun. OOIacTh
OTIpeNieNIeHnsT ¥ MHOKECTBO 3HaueHud QyHkuuu. CrnocoObl 3amanus ¢yHkuuu. ['paduk ¢GyHKIMU.
Jluneiinas GyHkius, ee rpaduk U CBOMCTBA.

I'eomerpus.

Harasignas reomerpusi. Harnsguele npencrtaBieHuss o (QuUrypax Ha IUIOCKOCTH: Ipsimas,
OTpE30K, JIy4, YroJj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. UeTbIpeXyrojIbHUK, IPSIMOYTOJIbHUK,
KBaapar. TpeyroabHUK, BUABI TPEYTOJIBHUKOB.

JnuHa orpe3ka, JsoMaHoW. EnuHunbl wu3MepeHus JUIMHBL. M3mepeHue IMHBL OTpE3Ka,
MIOCTPOEHNE OTPE3KA 3aJAHHON JITTMHBI.

Bugsl yrmos. I'pagycHas wmepa yria. M3mepeHwe M IIOCTPOCHHME YIVIOB C  IIOMOILIBIO
TPaHCIIOPTHPA.

I'eomerpnueckne ¢purypsl. Ilpsaveie u yrael. Touka, npsmMas, ockocTb. OTpe3oK, ayd. YToil.
Bunel yrinos. CMexxHbIE M BepTUKaIbHbBIE yTIIa. buccektpuca yria.

Ilepecekaromuecs W mnapauienbHele npsMble. llepnenaukynspHsie mnpsmbie. Teopemsl 0
NapaJUIEIbHOCTH W MEPHNEHAUKYISPHOCTH MpsAMBIX. llepneHaukynsp #W HakjJOHHas K MPSIMOM.
CepenMHHBIN EpNEHAUKYIIAP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBOWCTBO OMCCEKTPHUCH! YIJIa U CEPEAMHHOTO MEepPIEeHANKYIsIpa K
OTPE3KY.

Tpeyronbauk. Meanana, OuccekTpuca, BbICOTa, CpEAHss JUHUS TpeyroibHUKa. PaBHOOEIpeHHbBIE
U PaBHOCTOPOHHME TpeyroibHUKU. CBOMCTBA W MPHU3HAKK PaBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku
paBeHCTBa TPeyroJbHUKOB. HepaBeHCTBO TpeyronpHuKa. COOTHOIIEHUS MEXIYy CTOPOHAMHU M YIJIAMH
TpeyroiabHuka. Cymma yIyioB TpeyroibHMKa. BHemHue yriel TpeyrosnbHuka. Teopema @aneca.
OkpyxHOCTb U Kpyr. OKpy»XHOCTb, BIHCAHHAas B TPEYTOJIbHUK, U OKPYKHOCTb, ONHCAaHHAas OKOJO
TpeyrojabHuka. [locTpoeHHss ¢ MOMOLIpI0 LMPKYJIs M JUMHEWKH. OCHOBHBIE 3a/adyd Ha IOCTPOECHME:
JIeJIEeHUE OTpe3Ka IOIoJIaM; MMOCTPOECHUE YyIila, PaBHOIO JAHHOMY; ITOCTPOEHUE TPEYIrOJbHHUKA IO TPEM
CTOpPOHaM; TMOCTPOCHUE MEPIEHANKYIIApa K MPsIMOI; OCTPOCHHE OUCCEKTPHUCHI yIiia; JelIeHHe OTpe3Ka
Ha N paBHbBIX YacTeH.

PemeHne 3amad Ha BBIYMCIICHME, TOKA3aTENbCTBO M IIOCTPOCHHUE C MCIOIB30BAHUEM CBOMCTB
W3Y4YeHHBIX (puryp.

Jlornka 1 MHOKeCTBA.

daeMeHTHhI JOrUKHU. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbCTBO OT

npoTuBHOTO. Teopema, oOpaTHas gaHHOM. [Ipumep u KoHTpIIpUMED.

MartemaTuka B MCTOPHMYECKOM Pa3BUTHH.

3apoxacHue anreOpbl B Hepax apudMeTuKku. Anb-Xope3mu. PokieHne OyKBEeHHONH CHMBOJIMKH.
I1. ®epma, @. Buer, P. lekapt. McTopus Bompoca 0 HaxoxA€HUU (OpPMYNT KOpHEW anreOpanyecKux
ypaBHEHUH, HEPA3pEUIUMOCTh B paJuKajiaX ypaBHEHHH cTeneHu, Oonbmei deteipex. H. Taprames, [[x.
Kapnano, H. X. A6ens, 3. ['anya.

N300perenne mMeToa KOOPAMHAT, MO3BOJIAIOIIETO IMEPEBOIUTH I'€OMETpUUYECKHE OOBEKTHl Ha
sa3bIK anreopsl. P. lekapt u I1. @epma. [Iprmepsl pa3nuuHbIX KOOPAUHAT Ha MIIOCKOCTH.

Uucna ®dubonayun. 3amaua Jleonapmo Iluzanckoro (PuboHawyunm) 0 KpoJiMKaxX. 3agada o
IaXMaTHOU JTOCKE.

8 kaacc.
Aunreopa.
Auredpanyeckue BbIPasKeHHS.
MHorowiensl ¢ ogHoN nepemeHHoM. Kopenb MHOrouseHa. KBaapaTHbIil TpEeXWIeH; pas3ioKeHUE
KBaApPATHOI'O TPEXUJICHA HAa MHOXUTCIIHA.



Anrebpandeckas n1podb. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CiokeHue, BBIUMTAHUE,
YMHOXXEHUE, JiefieHne anredpanyeckux apooeit. CTeneHp ¢ 1ebIM IoKa3aTeIeM U ee CBOWCTBA.

PanmonanbHble BoIpaskeHUs U UX IpeoOpazoBanus. J{oka3aTeabCTBO TOKIECTB.

KBanpatasle xopHu. CBoicTBa apu(METHUECKHX KBaIPATHBIX KOpPHEW M HMX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BHIYUCICHUSIM.

YpaBHenusi. YpaBHeHuss ¢ ojaHoil nepeMmeHHOH. KopeHbp ypaBHeHus. CBOMCTBa 4YMCIOBBIX
paBeHCTB. PaBHOCHJIBHOCTh ypaBHEHUIA.

JIuneitnoe ypaBHeHue. KBanpatHoe ypaBHeHue. PopMysia KOpPHEW KBaJpaTHOIO YpPAaBHEHHSL.
Teopema Buera. Penienne ypaBHEHUIA, CBOISIIMXCS K JUHEWHBIM M KBaJpaTHbIM. [Ipumepsl pemieHus
YpaBHEHHI TPEThEH U 4eTBEPTOH cTeneHu. Pemenne npoOHO — pallMoOHAIBHBIX yPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

JlexkapToBbl KOOpAWHATHI Ha TIIOCKOCTH. ['padumyeckas wHTEpHperanusi ypaBHEHHS C JBYMs
nepeMeHHbIMHU. ['paduku mpocTeWIMX HETWHEWHBIX ypaBHEHHWH: mapaloiia, rurep0osia, OKpyKHOCTb.
I'paduueckas uHTEpHIpETaLIUS CUCTEM YPAaBHEHHH C ABYMsI IEPEMEHHBIMHU.

QyHKIUH.

OcHOBHbIE MOHSATHSI. 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue dynkuun. OOIacTh
OTIpeNieNIeHNsT M MHOKECTBO 3HaueHud QyHkuuu. CrocoObl 3amanus ¢yHkuuu. ['paduk ¢yHKIMH.
CgoiicTBa QyHKIUN, MX oToOpakeHne Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH, OTPaKAFOIINX
peaJIbHbIE MPOLIECCHI.

YucnoBble GyHkuuu. OYHKIMHM, OMUCHIBAIOUINE MPSIMYIO UM OOpaTHYIO MNPOMOPILHOHATIbHbBIE
3aBUCHUMOCTH, WX Tpaduk U cBoiicTBa. KBanparuunas ¢yHkius, ee rpadguk u coiictBa. CTemneHHBIC
(GYHKIMH ¢ HAaTYpaJIbHBIMU TTOKa3aTesIMU 2 U 3, UX TpaKu U CBOWCTBA.

I'paduku pynkuuit y=y=, y=.
I'eomerpus.

Harasanast reomerpus. [IpaBuiibHble MHOTOYTOJIBHUKH. V300paskeHre reoMeTpuueckux Guryp.

[TepumeTp MHOTOYTOJIBHUKA. b

[Monstre mmomaau (GUTYpHI; €TUHUIBI W3MEpeHHs TIomanu. [lmomans NpSIMOYrodbHUKA U
mIomasas kBajapara. [IpubmmkeHHoe u3MepeHue mioniaael Guryp Ha kierdaTon Oymare. PaBHoBemKme
burypsi.

I'eomeTpuueckue purypsbi.

I'eomerpuueckoe Mecto ToueK. CBOWCTBO OMCCEKTPUCHI YIiIa M CEPEIMHHOTO MEPIEHANKYISIpa K
OTPE3KY.

Tpeyronsauk. Ilogob6ue TpeyrompHukoB. IlpusHaku momobus TpeyroiabHUKOB. Teopema
[Tugaropa. CuHyc, KOCHHYC, TAaHI€HC, KOTAHI'€HC OCTPOTO yTIja MPSIMOYTOJbHOTO TPEYroJIbHUKA.
Pemenne npsMOyroiapHbIX TpPEYroJbHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. DopMyibl,
CBA3BIBAIOINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJJHOTO U TOT0 K€ yIJIa.

Touku nepeceueHust MeiuaH, OMCCEKTPUC, BHICOT TPEYTOJIbHUKA, CEPEAMHHBIX MEPIEHANKYIISPOB
CTOpOH TpeyrojibHUKa. CBOMCTBO OHCCEKTPUCHI TpEYrojiibHUKAa. MeTpuuecKkue COOTHOIIECHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3aMeuaTellbHble TOUKU TPEYTOJIbHUKA.

UYetepipexyronbHuk.  Ilapamnenorpamm.  CBoilcTBa W MNpPHU3HAKKM  MapajuieorpaMma.
[IpsiMoyroapHHUK, pOMO, KBaJpaT, UX CBOICTBA U npu3Haku. Tpamnemus. CpenHsis JIUHUS Tpareuuy.

Pemrenne 3amad Ha BBIYMCIIEHME, JTOKA3aTENbCTBO M IOCTPOCHHE C MCMOJIb30BAHUEM CBOMCTB
U3yYeHHBIX puryp.

MN3mepenue reoMeTpu4ecKUX BEeJIMYMH.

[TepumeTp MHOTOYTOJIBHUKA.

[TonsTre muomaau miuockux ¢uryp. PaBHOcocTaBieHHble U paBHOBenukUe Gurypsl. Ilnomanu
KBaJpara, NpsMOYTOJIbHUKA, MapaijleiorpaMMa, TPEeyrojibHUKa, Tpanenuu. [1nomaam MHOroyrojipHUKa.
CoOTHOIIICHHE MEXKTY TUIOMIAASIMHU TIOI0OHBIX (QUTYP.

Pemienue 3a1a4 Ha BBIYMCIICHNE M JOKA3aTEIbCTBO C UCTIOIB30BAHUEM M3YUEHHBIX (POPMYIL.



Jlornka U MHOKeCTBa

. DaeMeHThI Joruku. Onpenenenue. AKCMOMBI U TeopeMbl. [lokazaTenbcTBo. Jloka3aTenbCTBO OT
npotuBHOro. Teopema, oOpartHas manHou. [Ipumep m koHTprnpumep. [loHSTHE O PaBHOCUIBHOCTH,
CJICAOBAaHUU, yHOTpCGHGHI/Ie JIOTUYECKHUX CBSI3EH €CIIH.. .., TO...; B TOM U TOJIbBKO TOM CJIy4dac, JIOTUUCCKHUC
CBSI3KH U, UJIH.

Maremaruka B HUCTOPUYCCKOM pa3BUTUH.

Hctoku Teopun BEpOSITHOCTEH: CTpaxoBoe nieno, azapTHbie urpbl. [1. depma u b. [Tackans. f.
bepnymnu. A.H. Konmoropos.

Ot 3emnenenuss k reomerpun. I[ludarop m ero mkona. Danec. Apxumen. Iloctpoenue
NpaBUIBHBIX MHOTOYToJlbHUKOB. Tpucekmus yria. KBagparypa kpyra. YaBoenue ky6a. Victopus yucna
©. 3onotoe ceuenne. «Hauama» Eximna. JI. Ditnep. H. U. JIo6aueBckuii. McTopus msaToro mocrynara.

9 kaacc.

Aunreopa.

Auredpanyeckue BbIPaKeHHsl. DyKBEHHbIE BBIPAKEHHUS (BBIDAXKEHUS C IIEPEMEHHBIMH).
YucnoBoe 3HaueHue OyKBEHHOTo BbIpakeHMs. JlomycTumble 3HaueHUs nepeMeHHbIX. [loacTaHoBka
BBIpQKEHUII BMECTO NepeMeHHbIX. lIpeoOpazoBaHne OYKBEHHBIX BBIPOKEHHH Ha OCHOBE CBOWCTB
apudMeTHIeCKnX AeicTBUNA. PaBeHCTBO OYKBEHHBIX BBIpaKCHHM. TOXIECTBO.

Crenenb ¢ HaTypalbHBIM IIOKa3aTeleM M €€ cBolcTBa. OQHOWIEHBI U MHOrouwieHsl. CTeneHb
MHorowieHa. CJO0K€HHe, BBIYUTAHUE U YMHOXXEHHME MHOTOWICHOB. MOOpMyJbl COKpPALIEHHOI'O
YMHOXKEHUS: KBaJpaT CyMMbI M KBajpaT pazHoctu. @opmyna pasHOCTH KBaapaToB. IIpeoOpasoBanue
LEJIOT0 BBIPAXXEHUS B MHOTOWIEH. Pa3jiokeHue MHOrodjieHa Ha MHOXKHATEIW. MHOrodsieHbl ¢ OJHOU
nepeMeHHOl. Kopenb MHorousnena. KBagpaTHbIl TpexXwieH; pa3iloK€HUE KBaJApaTHOIO TpEXwieHa Ha
MHOHUTEIH.

Anrebpanueckas 1po6b. OcHOBHOE CBOMCTBO anredpanueckoi apodu. CroxkeHue, BBIYUTAHHE,
YMHOXXCHHE, JIeJIeHne anredpandeckux napooeii. CTerneHs ¢ 1eNIbIM MTOKa3aTesIeM U €€ CBOWCTBA.

ParmonanbHblie BeIpakeHUs U UX IpeoOpa3oBanus. Jloka3aTeabCTBO TOXIECTB.

KBaaparueie kopHu. CBolicTBa apudMETHUECKHX KBAJPATHBIX KOpPHEH M WX TPUMEHEHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUN U BHIYHUCICHUSM.

YpaBHenusi. YpaBHeHus ¢ oaHoil mnepemeHHo. Kopenb ypaBHeHus. CBOMCTBA YHCIOBBIX
paBeHCTB. PaBHOCUIIBHOCTh YPaBHEHUIA.

Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue. Dopmyna KOpHEW KBaApaTHOTO YpaBHEHUS.
Teopema Buera. PemeHne ypaBHEHUM, CBOIAIIMXCSA K JMHEHHBIM M KBaApaTHbIM. [Ipumepsl pemenus
ypaBHEHUHN TPEThEH M YETBEPTOH cTeneHu. Permenue 1poOoHO — pallMoHaIbHBIX YpaBHEHUH.

VYpaBHeHHE C ByMs NepeMEHHbIMU. JINHEWHOE ypaBHEHUE C ABYMs IEPEMEHHBIMH, NPUMEPHI
peuieHusl ypaBHEHUH B LEIbIX YHCIIAX.

Cucrema ypaBHEHMIl ¢ JAByMs IIepeMEHHbIMU. PaBHOcmiIbHOCTH cucTeM. CHCTEMBI JABYX
JMHEWUHBIX YpPAaBHEHUW C JIByMsl TMEPEMEHHBIMHU; PEIICHUE MOJCTAHOBKON W cioxeHueM. [Ipumepsl
pELIEHNs CUCTEM HEJIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIIoCOOOM.

JlekapTOBbl KOOpPAHMHATHI Ha IJIOCKOCTU. ['paduyeckas WHTepHpeTanys ypaBHEHHS C JABYMS
nepeMeHHbIMH. ['paduk TUHEHHOTO ypaBHEHUS C IBYMS MIEPEMEHHBIMH; YTI0BOM KOAPHUIIMEHT MPSIMON;
yCIOBHE TMAapalIeIbHOCTH NPAMBIX. ['paduku mpocTedmmx HENMMHEWHbIX YypaBHEHHH: mapaboia,
runep6oiia, OKpy>KHOCTb. ['paduyeckas MHTEpIpeTalds CUCTEM YPaBHEHHH C ABYMs MEPEMEHHBIMHU.
HepaBencrBa.UucinoBele HepaBeHCTBA M MX CBOWcCTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHMIIBHOCTH HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJIHOM MepeMeHHON. KBagpaTHbIe HEpaBeHCTBA.
CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOM.

OyHKIUU.



OcHoBHbIE TOHATHS. 3aBUCUMOCTH MeXay BenmuuuHamu. I[lonstue ¢ynknun. OO6macTh
OTIpeNieNIeHnsT ¥ MHOKECTBO 3HaueHud QyHkuuu. CrnocoObl 3amanus ¢yHkuuu. ['paduk ¢GyHKIMU.
CgoiicTBa QyHKIUN, MX oToOpakeHne Ha rpaduke. [Ipumepsl rpa@uKoB 3aBUCUMOCTEH, OTPaKAFOIINX
peaabHbIe MPOLECCHI.

YucnoBble GyHkuuu. OYHKIMHM, OMUCHIBAIOUINE MPSIMYI0O M OOpaTHYIO MPOMOPIHOHATbHbBIE
3aBUCHUMOCTH, WX Tpaduk U cBoiicTBa. KBanparuunas ¢yHkius, ee rpadguk u coiictBa. CTemneHHBIC
GyHKIMH C HATypaJbHBIMU MOKa3aTesIMU 2 U 3, uX rpaduku u cBoricTBa. ['paduku GyHKIMH y=y=, y=

YuciaoBule MOCJAEA0BATEILHOCTH. IloHSTHE  YHCIOBOH  MHOCIEOOBATEILHOCTH.  3agaHueE
MOCJIEIOBATEILHOCTH PEKYPPEHTHON (opMyIioi U (hOopMyJIoi n — TO YIeHa.

ApudmeTrndeckass U reomerpuyueckas mporpeccur. GopMysbl n - WieHa apuhMETHYECKOU u
T€OMETPpUUECKON Tporpeccuii. @opMyIIbl CYMMBI N TIEPBHIX WICHOB apU(PMETHIECKON U T€OMETPHUIECKOM
nporpeccuii. M3o0pakeHne UWIEHOB apu(METHUECKOW M TEOMETPUYECKOM MpOrpeccuii TOYKaMHU
KOOPAMHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHAIbHBIN poCT. CIOKHBIE MMPOLIEHTHI.

BeposTHOCTB 1 cTaTUCTHKA.

OnucareqbHasi cratuctuka. llpencrasnenue naHHBIX B BUAe TaOJHI], Auarpamm, rpagpukos.
Cnyuaiinass ~ u3MeH4YMBOCTh.  CTaTUCTHYECKHE  XapaKTepUCTHKH  Habopa  JaHHBIX:  CpeaHee
apudmernyeckoe, MeauaHa, HauOoJbllee M HaUMEHbIIee 3HaueHus, pasmax. llpencraBieHue o
BBIOOPOYHOM UCCIICIOBAHHH.

CayuaiiHble COOBITHSI U BEPOSATHOCTb. [[OHATHE O CIly4ailHOM OMBITE W CIIy4ailHOM COOBITHH.
UYacrota ciy4aitHOro coObiThs. CTaTHCTHYECKUH MMOAXOA K TOHSATHIO BEPOSTHOCTU. BeposTHOCTH
MIPOTHBOIIOJIOXKHBIX COOBITHI. J[oCTOBEpHBIE M HEBO3MOXKHBIC COOBITHs. PaBHOBO3MOXKHOCTH COOBITHIA.
Kitaccuueckoe onpezaeneHne BEpOSATHOCTH.

KomOunaTopuka. Pemenne kKoMOMHATOPHBIX 3ajad repedopom BapuaHTOB. KomOuHaTopHOE
MpaBWIIO YMHOXKeHUs. [lepecTaHOBKY U paKkTOpHAIL.

['eomeTpus.

Harasinnass reomerpusi. Harnmsgueie mnpenctaBieHuss o (QuUrypax Ha IUIOCKOCTH: MpsiMas,
OTPE30K, JIy4, YroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT. UeThIpeXyroJbHUK, NPSIMOYTOJIbHUK,
KBagpar. TpeyroibHHK, BHIBI TPEYrOJNbHUKOB. [IpaBMIIbHBIE MHOTOYTOJBHHUKH. M300paxeHue
reoMerpuueckux ¢uryp. B3auMHoe pacmosokeHue ABYX NPSMBIX, IBYX OKPYXHOCTEH, MpAMON U
OKPY>KHOCTH.

JnuHa otpeska, nromaHou. [lepumeTp MHOrOyrosbHuKa. EquHuIb n3mepenust ainHbl. 3Mepenne
JUTMHBI OTpe3Ka, MOCTPOCHHUE OTPe3Ka 3aJaHHOM IJTUHBI.

Bunge! yrios. ['panycHast mepa yria. U3MepeHne 1 moCTpOSHHUE YIIIOB ¢ MOMOIIBIO TPAaHCIOPTUPA.

[Monstre mnomaan (GUTYpHI; €TUHUIBI W3MEpeHHs IIomanu. [lmomans NpSIMOYrodbHUKA U
mIomasas kBajapara. [IpubmmkeHHoe u3MepeHue mioniaael Guryp Ha kierdaTon Oymare. PaBHoBenKkme
¢urypsl. Harnsigaele mpencTaBieHHsl O MPOCTPAHCTBEHHBIX (UTYpax: KyO, MapajuieNenurie]l, mpu3Ma,
nupamuaa, chepa, konyc, munuHAp. M300pakeHue mpocTpaHCTBEHHBIX (uryp. Ilpumepsl cedenwmii.
Muororpannuku. [IpaBunbHble MHOrOrpaHHUKHU. [IpuMepsl pa3BepTOK MHOTOTPAHHUKOB, LWIMHApPA U
KOHYyca.

[Tonsatue o6bema; equHHLBI 00beMa. OOBEM NMPSIMOYTOJIBFHOTO NapalIeNienuena, Kyoa.

[Tonsitue o paBeHnctBe ¢uryp. LlenTpanpHas, oceBas W 3epKajbHas cUMMeTpun. M3o0paxkeHue
CUMMETPUYHBIX QUTYD.

I'eomerpuueckue gurypsl. [Ipsameie u yrael. Touka, npsamasi, mI0cKocTb. OTPE30K, ayd. YTOI.
Buast yrnos. CMmexxHbIe U BepTHKalIbHbIE yIiia. buccekrpuca yria.

[Tepecekaronuecss u mapaienbHble TpsMble. [lepnenaukynspHbsie npsimbie. Teopembl 0
NapaJyieIbHOCTH W TMEPHEHAUKYISIPHOCTH TMpsAMbIX. llepneHaukynssp M HakJIOHHAs K MPSIMOM.
CepeMHHBIN IEPIICHIUKYJISIP K OTPE3KY.

I'eomeTrpuueckoe MecTo TodeK. CBOMCTBO OMCCEKTPHCH yIila U CEPEIUHHOTO MEePIeHINKYIIpa K
OTPE3KY.

Tpeyronpauk. Menuana, OMCCEKTpHCA, BEICOTA, CPEIHSS JIMHMS TPEYrolbHUKA. PaBHOOEIpeHHBIE
U PaBHOCTOPOHHHUE TpeyrosbHUKU. CBONCTBA M MPU3HAKU PAaBHOOEIPEHHOro TpeyrojbHuka. [Ipu3naku
paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyroibHuKa. COOTHOILIEHUST MEXIY CTOPOHAMU M YIJIaMHU



TpeyrosbHuKa. CymMMa yriioB TpeyrojbHuKa. BHemHue yrisl TpeyronsHuka. Teopema ®daneca. [Togodue
TpeyroasHuKoB. [Ipu3Haku momgobus TpeyroibHukoB. Teopema ITudaropa. CuHyc, KOCHHYC, TaHTEHC,
KOTaHT€HC OCTPOro yriia mpsiMOyrojbHOro TtpeyroibHuka U yrioB oT 00 mo 1800 ; mpuBemenue k
ocTpoMy yrIily. PenieHue npsMoyroibHbIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@opMyIIbl, CBSI3BIBAIOIINE CHHYC, KOCHHYC, TAHI€HC, KOTAHI€HC OJHOIO0 M TOro ke yria. PemieHue
TPEYTroJIbHUKOB; TEOPEMA CUHYCOB U TEOpEMA KOCUHYCOB.

Touku nepeceueHus: MeuaH, OUCCEKTPUC, BHICOT TPEYTOJIbHUKA, CEPEIMHHBIX MEPIEHIUKYISIPOB
CTOpPOH TpeyrojabHUKa. CBOHCTBO OHMCCEKTPUCHI TpPEYrojJbHUKA. MeTpudyeckue COOTHOIICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3aMeYaTelIbHbIE TOUKH TPEYTrOJbHUKA.

YerbipexyronpHuk.  [lapamnenorpamm.  CBolicTBa M MNpPU3HAKM  HapajuielorpaMma.
[IpssMmoyronpHUK, poMO, KBaJpaT, MX CBOWCTBA U Mpu3Haku. Tpanenus. CpeaHsst TMHUS TPATCIiH.

MHoroyronpHuk. Beinykiibie MHOroyronbHukd. CymMma yIVIOB BBIIYKJIOTO MHOTOYIOJIbHHKA.
[IpaBunIBHBIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jyra, xopaa. Cektop, cerMeHT. LleHTpanbHbIi yroa W BIUCAHHBIA YIod;
BEJIMYMHA BIMCAHHOIO yria. B3amMHOe pacronokeHue npsiMOMl U OKPY’KHOCTH, JIBYX OKPYKHOCTEH.
KacarenbHas u cekymiasi K OKpy>KHOCTH, UX CBOWCTBA. BrincaHHble ¥ ONMCaHHBIE MHOTOYT'OJIbHUKH.

OKpy»XHOCTb, BIHMCaHHAasi B TPEYTrOJIbHUK, U OKPYKHOCTb, ONHMCAHHAs OKOJIO TPEYrOJIbHHKA.
BnucanHble 1 onMCaHHbBIE OKPY>KHOCTH NPAaBUIBHOI'O MHOTOYTI'OJIbHUKA.

['eomerpuyeckue npeodpazoBanus. [lonstue o paBeHcTBe Guryp. [loHaTHe 0 TBMIKEHUU: OCEeBas
U [IEHTpaJbHAsA CUMMETPHH, TapaIIJIeNbHBIN IIepeHoc, MoBopoT. [loHsTHe 0 M0700MH HUTYP U TOMOTETHH.

[TocTpoeHnss ¢ MOMOLIBIO LUPKYJIs W JIMHEWKH. OCHOBHBIE 3aJayd Ha IOCTPOCHHUE: JIEJICHUE
OTpe3Ka I0IojaM; IOCTPOEHHE yIJla, PABHOIO JJAaHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM;
MOCTPOCHUE MEPHEHAUKYISIpa K IPSIMOM; MOCTPOEHHE OUCCEKTPUCHI YITIa; EJIeHNEe OTpe3Ka Ha N PaBHbBIX
yacTen.

Pemrenne 3amau Ha BBIYMCIIEHME, JTOKA3aTENbCTBO M IOCTPOCHHE C MCMOJIB30BAHUEM CBOMCTB
U3yYEHHBIX puryp.

HN3mepenue reoMerpuyeckux BeauuyMH. /lnHa oTpe3ka. PaccTossHue Mexay IByMs TOYKaMHU.
Paccrosnue oT Touku 10 npsamoil. PaccrosHue Mexny napajienbHbIMU IPSIMBIMH.

[IepuMeTp MHOTOYrOJIbHUKA.

JInuHa OKpyKHOCTH, YUCIIO 7. [[rMHa 1yru OKpY>KHOCTH.

I'pamycHas mepa yria, COOTBETCTBHE MEXAY BEIMYMHOW LEHTPAIBHOIO yria W JUIMHOW AYTH
OKPYHOCTH.

[TonsTre muomanu miuockux ¢uryp. PaBHOcocTaBieHHble U paBHOBenukue Gurypsl. Ilnomamu
KBaJlparTa, NpsIMOYIOJbHUKA, NapajuleJorpaMMa, TPEYrojbHUKa, Tpaneuuu. [lnomaay MHOroyroinbHMKa.
[Tonsitue miomaau kpyra. [lnomans cekropa. CooTHOLIEHHE MEXKIY TUIOMIAIIMU MOI00HBIX (Uryp.

Pemenue 3agay Ha BBIYMCICHHE U JI0OKA3aTENBCTBO C HCIOJIB30BAHWEM H3YUYCHHBIX (HOpMyII.
Koopaunartsl. YpaBHeHUE IPSIMON.

Koopaunartel cepenunbl otpe3ka. dopmyna paccTOsHUS MEXAY ABYMs TOUKAMU IJIOCKOCTH.
YpaBHEHUS OKPY>KHOCTH.

BekTopbl. Moayns (mmHa) BekTtopa. PaBeHcTBO BekTopoB. KosuiMHeapHbIE  BEKTODBI.
Koopaunatsl Bektopa. Cymma BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YMCiIo. Pa3iioxkeHnne BEeKTopa Ha YUCIIO
110 IByM HEKOJUIMHEApHBIM BeKTopaM. CKaJIIpHOE IPOU3BEAECHNUE BEKTOPOB.

Jlornka u MHO)ecCTBA.

TeopeTnko — MHOKeCTBEHHBIE NOHATHSI. MHOXECTBO, 2JIEMEHT MHOKECTBA. 3aJaHHE MHOXKECTB
MEPEYUCIICHUEM 3JIEMEHTOB, XapaKTepUCTHUYECKUM CBOWCTBOM. CTaHgapTHble 0003HAUYEHMSI YHCIOBBIX
MHOXecTB. IlycTtoe MHOXecTBO M ero oboszHauenue. [lommuoxkecTBo. OObeIUHEHHE M TIEpeceYeHUe
MHOECTB.

Wnmroctpanys OTHOIIEHUI MEKy MHOXKECTBaMU C TIOMOILBIO 1uarpaMM Diinepa — Benna.

JueMeHTHI Joruku. OnpeaeneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT
npoTuBHOTO. Teopema, oOpaTHas gaHHOM. [Ipumep u KoHTpIIpUMED.

[TonsiTue 0 PaBHOCUIBLHOCTH, CJIE€AOBAHUHU, YIOTPEOJIEHUE JIOTUYECKUX CBA30KECIH...., TO...; B
TOM U TOJIBKO TOM CJIy4ae, JOTM4ECKHE CBA3KU U, MU



.Maremaruka B UCTOPUYECKOM Pa3BUTHUHU.

Hctopus ¢opmMupoBaHHs TOHATHS 4YHCIA: HATypajbHBIE 4YHCTa, APOOH, HEIOCTaTOYHOCTh
PalMOHATIBHBIX YHCEI JUIsl TEOMETPUUECKUX U3MEPEHUH, UppalloOHalIbHble ynucia. CTapuHHBIE CUCTEMBI
3anucu uucen. J[poou B Basunone, Erunre, Pume. OTkpeiTue necaTuuHbIx 1podei. CTapuHHBIE CUCTEMBI
mep. Jecatuunbie qpobu u Merpuueckas cucrema mep. [losiBieHue oTpunarenbHbIX yucen u Hyms. JI.
Marunuukuii. J1.9itnep.

3apoxaeHue anreopsl B Heapax apudmeruku. Anb-Xope3mu. Poxxaenne OyKBEeHHOW CUMBOJIMKH.
I1. ®epma, @. Buer, P. Jlekapt. McTopus Bompoca o HaxoxAeHUU (OpPMYNT KOpHEW anreOpanyecKux
ypaBHEHUH, HEPA3pEUIUMOCTh B paJuKajiaX YpaBHEHHH cTeneHu, Oonpmei deteipex. H. Taprames, [[x.
Kapnano, H. X. A6ens, 3. ['anya.

N300perenne mMeToa KOOPAMHAT, MO3BOJIAIOIIETO IMEPEBOJUTH I'€OMETpUUYECKHE OOBEKTHI Ha
s3plk anreOpel. P. Jlexkapt u I1. @epma. Ilpumepbl pa3inyHbIX KOOpIMHAT Ha IUIOCKOCTH. Yucna
®ubonauun. 3amaya Jleonapmo Iluzanckoro (PubOoHau4yM) O KpojWKax. 3ajada O IIAXMATHOMW JIOCKE.
Hcroku Teopun BEpOATHOCTER: CTpaxoBoe 1ei0, azapTHble Urpsl. I1. ®epma u b. [Tackans. S. bepnyim.
A.H. Kommoropos. Ot 3emnenenus k reomerpun. [Iudarop u ero mromna. @anec. Apxumen. [loctpoerue
NPaBUIBHBIX MHOTOYroidbHUKOB. Tpucekmus yria. KBagparypa kpyra. Y aBoenue ky6a. Victopus yncna
©. 3onotoe ceuenne. «Hauama» Esximna. JI. Ditnep. H. U. Jlo6aueBckuii. Mctopus msaToro mocrynara.

Codusmbl, mapaIoKchl



Cooeprrcanue yueonozo npeomema ¢ yKazaHuem KoJau4ecmea 4acos

MartemaTuka 5 kjiaacc (175 4, 5 yacoB B Hees110)

« Conepxanue y4eOHOT0 KoJj-Bo yacos N3 Hux
e 'g MaTepuaJa KOHTPOJIbHBIX
2 = pador
Bl
TI'naga 1
HarypajabHble ynciia 20 1
1. Psin HaTypaJIbHBIX 4KCEll 2
2 Hudper. Jlecarnunas 3anuch HaTypaTbHBIX 3
4yucell
3. Ortpesok. [nnHa oTpeska 4
4. [Tnockocts. Ilpamas. JIyu 3
5. [Ixana. KoopauHaTHBIHM Ty4 3
6. CpaBHEHHE HATypaJIbHBIX YHCEI 3
IToBTOpEHHUE M cUCTEeMATH3 AU 1
y4eOHOro marepuaJja
I'naga 2 33
CioxeHue U BBIYMTAHHE HATYPAJIbHBIX YHces 2
1. CrnosxxeHue HaTypalbHbIX uncen. CBoiicTBa 4
CIIOKEHHUSI
8. BplunTaHue HaTypaJIbHBIX YUCET 5
9. Yucnosble 1 OyKBEHHbIE BHIPAKEHUS. 3
Dopmyisl
10. YpaBHeHME 3
11. Yron. O603HaYeHUE YTIIOB 2
12. Bugp! yrinos. M3mepeHue yrios 5
13. MHuoroyroiasHuKH. PaBHBIE PUTYPHI 2
14. TpeyroJbHUK U €10 BUJBI 3
15. [TpssmoyronpHUK. OCh CHMMETPUHU (DUTYPHI 3
IToBTOpEHHUE M cUCTEMATH3 AU 1
y4eOHOro marepuaJja
I'naga 3 2
YMHoOKeHHe U 1e1eHne 37
HATYPAJbHBIX UM Ces
16. YMHoxeHue. [lepemecTuTenbHOE CBONCTBO 4
YMHOXKEHUS
17. CouerarenbHOE U paclpeleIUTEIbHOE 3
CBOWMCTBA YMHOXEHUSI
18. Jlenenue 7
19. Jenenue ¢ ocratkoM 3




20. CreneHpb ynciia 2
21. [Inomane. [1nomaas npsAMOYTroJbHUKA 4
22. [IpsAMoOyroyibHBIN TapauieIenune]. 3
[Iupamua
23. O06BEM psIMOYTOJIFHOTO NapaJlJIeNIeIHIea 4
24. KomMmOuHaTopHbIC 33129 3
IloBTOpEHUE U cHCTEMATH3AIUSA )
y4eOHOro marepuaJja
I'nasa 4 1
OObIKHOBEHHbIE IPO0H 18
25. [TonsTre 0OBIKHOBEHHOH qpodu 5
26. [IpaBunbHBIE ¥ HEMIPABWIBHBIC JPOOH. 3
CpaBnenue ipobeit
27. CrnosxeHue ¥ BBIYUTaHUE APOOEii ¢ 2
OJIMHAKOBBIMH 3HAMEHATEISIMU
28. JpoOu u neneHne HaTypajJbHBIX YHCENT 1
29. CmMmeniaHHbIe yncia
IloBTOpEHUE U cHCTEMATH3AIUSA 1
y4eOHOro marepuaJja
I'nasa 5 3
JecsiTuuHble APOOH 48
30. [IpencraBieHne 0 IECATUYHBIX IPOOSX 4
31. CpaBHEHHE JIECSITHYHBIX TPOOCH 3
32. Oxkpyraenue uncen. [Ipukuaku 3
33. CrnoxeHue ¥ BRIYUTAHHUE JSCSITHYHBIX Apo0ei 6
34. YMHOXKEHUE JECATUUHBIX APOoOei 7
35. Jlenenue AecITUUHBIX ApoOeit 9
36. Cpennee apudmernyeckoe. CpegHee 3
3HAUCHUE BEIIMYUHBI
37. ITponeHThl. HaxoxaeHrue npoueHToB OT Ynciia 4
38. HaxoxaeHue ynciia 1o ero nporeHTam 4
IToBTOpEHHUE M cHCTEeMATH3 AU 2
y4eOHOro marepuaJja
IloBTOpEHHE M CHCTEeMATH3aLUA 19
yuyeOHOr0o MaTepuajia 1
YnpakHeHus AJi1 DOBTOPEHMsI Kypca 5 kiacca 18
Bcezo 175 10

MatemaTtuka 6 kiaacc (175 4, 5 yacoB B HeJe/110)

Conep:xxanue y4ye0HOro KoJu1-Bo yacos N3 HUX KOHTPOJIBbHBIX
MaTepHaJa pador

Homep
naparpaga

Tnasa 1 17




JeJMMOCTh HATYPAJIbHBIX YHCeJ

1. Jlenurenu U KpaTHbIE 2
2. [Ipusnaku pgenumoctu Ha 10, Ha 3
SuHa?
3. ITpuzHaku nenuMocT Ha 9 u Ha 3 3
4. [IpocThie U COCTaBHBIC YHCIIA 1
5. Haubonpmuii 00IIui 1enuTeib 3
6. Hanmensiiee ob1iee kpaTHOE 3
IToBTOpEHHUE M cHCTEeMATH3 AU 1
y4eOHOro marepuaJja
I'nasa 2
OObIKHOBEHHbIE IPO0H 38
7. OCHOBHOE CBOMCTBO IpOoOH 2
8. Coxkpamenue apobeit 3
9. [IpuBenenue npodeit k oOIEMy 3
3HameHatento. CpaBHEHHE
npoben
CrnoxeHue 1 BelUUTaHuE ApoOeit 5
10. YMHOXEHUE Apooeit 5
11. Haxosxaenue apoOu oT umncia 3
12. B3anmuO 0OpaTHBIC unca 1
13. Jlenenne npobeit 5
14. Haxosxnenne yncna 1mo 3HaueHUIO 3
€ro apoou
15. [TpeoOpa3oBanue OOBIKHOBEHHBIX 1
npoOel B JECATUYHBIC
16. beckoHeuHble IEpHOANYECKHE 1
JECSITUIHBIC TPOOH
17. JlecaTHUHOE IPUOITKEHNE 2
O0OBIKHOBEHHOW TPOOH
IToBTOpEHHUE M cUCTEeMATH3 AU 1
y4eOHOro marepuaJja
T'naea 3
OTHOLICHNS ¥ PONOPLHH 28
18. OTHOIIEHUS 2
19. [Iponopuun 4
20. [IponieHTHOE OTHOILIIEHHE IBYX 3
yucen
21. [Ipsimast u oOpaTHas 2
MIPOIOPIIMOHANIEHBIE 3aBUCUIMOCTH
22. Jlenenue yncna B JTaHHOM 2
OTHOIIICHUU
23. OKpY>KHOCTb U KPYT 2
24. Jnuna oxkpyxHoctu. [1momanp 3
Kpyra
25. [unuHap, KOHYC, ap 1
26. JlnarpaMMsl 2
217. Cry4daifHbie COOBITHSA. 3
BeposiTHOCTB cityyaliHOTO
COOBITHS
IToBTOpEHUE M cHCTEeMATH3 AU 2
y4eOHOro marepuaJja
T'nasa 4 70

PanmonajnLHbBIE YHCIa




M JelicTBUA HAX HUMHU

28. [TonoxurenbHble U 2
OTpHLIATENIbHBIE YUCIIa
29. KoopaunatHas npsimast 3
30. Llenpic uncna. PanmonanbHBIC 2
qucia
31. Monyib yncia 3
32. CpaBHEHHE YHCe 4
33. CrnoskeHue palmoOHAIBHBIX YHCE 4
34. CBolicTBa CIIOKEHHUS 2
palMOHATBHBIX YHCET
35. Briuntanue paliMoHaIbHBIX YUCET 5
36. YMHOKEHUE palioOHaIbHbIX 4
qucel
37. CBoiicTBa YMHOXKEHUS 3
palMOHAIBHBIX YHCET
38. Koaddumuenr. 5
PacnipenenurenbHOe CBONCTBO
YMHOXEHUs
39. Jlenenue panoHaIbHbIX YHCET 4
40. Pemienue ypaBHeHUM 4
41. Pemenue 3amau ¢ momMoIpko 5
YpaBHEHUI
42. [lepneHUKyISIpHBIE IPSIMBIE 3
43. OceBas 1 LIEHTpaJIbHAA 3
CUMMETpPUHU
44. [TapajurenpHbIC NPsMBbIE 2
45. KoopaunaTtHas mi1ockocTh 3
46. I'paduxu 2
IToBTOpEHUeE N cucTeMaTH3aALMSA 2
y4eOHOro MaTepuajia
IToBTOpEHUE N cUcTeMAaTH3aALMSA 2 1
y4eO0HOro MaTepuajia
[ToBTOpeHue u cucremaTu3anus yueOHOro MaTepuaa 71
Kypca MaTeMaTHKHU 6 Kiacca
Bcezo 175 12
COILEPKAHUE KYPCA 'TEOMETPUMU 7-9 knaccoB
7 Knacc
KonuuectBo | U3 HUX KOJI-
Haspanne pasiena 4acoB Ha BO YacOB Ha
U3y4EHUE KOHTD.
pasjena. paboThI
1 | Ilpocreiimue reoMeTpudeckre (GUIypbl U UX CBOWCTBA 15 1
2 | TpeyronbHUKH 18 1
3 | IapamnensHsble npsiMble. CyMMa yI0B TPEYTOJbHUKA 16 1
4 | Okpy>XHOCTb U KpyT. 'eomeTpuyeckue nocTpoeHus 16 1
5 | O0001mEenre 1 cucTeMaTH3alusg 3HaHUH 5 1
UTOI'O 70 5




e 7 kiacc:
1. IIpocreitimne reomerpu4yeckue (purypsl 1 X CBOCTBA

[Ipocreitmme reoMerpudeckue GUTYpBI: TMpsMas, TOYKa, OTPE3OK, Jyd, yroia. [loHstue
paBeHCTBa reomerpuueckux ¢uryp. CpaBHeHHE OTpPE3KOB W YIJOB. M3MepeHue OTpes3KOB,
JUIMHa oTpe3ka. M3amepenue yrios, rpajgycHas mepa yriia. CMeXHbIE M BEPTUKAJIbHBIE YIJIBI,
UX CBOMCTBA. lIepnieHIUKyIISIpHBIE TIPSIMBIE.

OcHosHnas yenb — CACTEMATU3WPOBATh 3HAHUS YYAIIUXCS O MPOCTEHUIIUX N€OMETPUYECKUX
¢durypax u uxX CBOMCTBaX; BBECTU MOHITHE PABEHCTBA PUTYD.

Konmponvnvix pabom: 1

2. TpeyronbHuku

Tpeyronbauk. [Ipu3Haku paBeHCTBa TpeyrojdbHUKOB. [lepnenaukysip Kk npsiMmor. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYroJibHUKA. PaBHOOEIPEHHBIN TPEYrOJILHUK M €ro CBONCTBA.
3aa4mn Ha MTOCTPOEHUE C MOMOIIBIO UPKYJIS U JIMHEHKH.

OchosHas yenb — BBECTU TOHATHE TEOPEMBI; BHIPAOOTAaTh YMEHHE OKa3bIBaTh PaBEHCTBO
TPEYTOJIbHUKOB C INOMOIIBI0 WM3YYEHHBIX NPHU3HAKOB; BBECTH HOBBIM KJacC 3aJad — Ha
MMOCTPOEHUE C TOMOIIBIO IIUPKYJISI U TUHEUKH.

Konmponvnvix pabom: 1

3. IHapanneabHbie npamMsbie. CymMMa yIiioB TPEyroJbHUKA

[Ipu3Haku napawieaIbHOCTH NPSIMBIX. AKCHOMA NapajlielbHbIX MpsAMbIX. CBOICTBA
MapajuIeIbHbIX MPSAMBIX.

OcHosHas yenb — BBECTH OJIHO U3 BAXHEHUIIMX TMOHSATHUM — TMOHSATUE MapalieIbHbIX
NpsMBIX; JaTh MEpPBOE IpEJCTaBlIeHHEe 00 akcuoMax M aKCHOMAaTHYeCKOM METO/e B
T€OMETPHUHU; BBECTU aKCHOMY NapaJlJIeIbHBIX MPSMBbIX.

Konmponvnvix pabom: 1

4. OKpyxkHOCTH M KPYTI. 'eoMeTpUYecKHe MOCTPOECHUS.
CymMma yrnoB TpeyrojibHuka. COOTHOLIEHUE MEXAY CTOPOHAMHU U YIiaMu TPEyroJibHHUKA.
HepaBeHnctBo TpeyronbHuka. [IpsMoOyronbHble TpPEYroJbHMKM, MX CBOWCTBA WU IPU3HAKU
paBeHcTBa. PaccrosgHue oT TOYKM A0 IpsAMOi. PaccrosHue Mexny napajulelbHbIMHU IIps-
MbIMU. [TocTpoeHue TpeyroyibHIKa IO TPEM 3JIEMEHTAM.
OcHosHas yenb — PacCMOTPETh HOBbIE HMHTEPECHBIEC U BAXKHBIE CBOMCTBA TPEYTOJIbHUKOB.
Konmponvnvix pabom: 1

5. O0001eHne U cUCTEeMATH3AIUS 3HAHUH yYaluxcs
OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 0000mUTh OcHOBHBIE 3Y H, mosrydeHHbIe B 7
KJ1acce.
Konmponvnvix pabom: 1

8 KJyacc
KonuuecTBo | U3 HUX KOJI-
TEMA 4acoB Ha BO YacoB Ha
U3y4yeHue KOHTP.
paszerna. paboThI
1 | YeThIpexXyronbHUKH 26 2
2 | IlonoGue TpeyroibHUKOB 12 1
3 | Pemenue npsMOyTroJabHbBIX TPEYTOJIbHUKOB 14 2
4 | Muoroyrosbauku. [lnonaas MHOTOyTroJbHUKA 10 1
5 | IloBTopeHue u cucreMaTu3anus 3HaHUN 8 1
UTOI'O 70 7




e 8§ Kkiaacc:

1. YeTbIpexyroJabHUKH

MHOTOYrONBHUK, BBIMYKJIBI MHOTOYTOJBHUK, YETHIPEXYyroibHUK. [lapamnmenorpamm, ero
CBOlicTBa W Tmpu3HaKku. Tpamnernus. I[lpsmoyrombHMK, pomO, KBaapar, HUX CBOMCTBA.
[lenTpanpHbIe W BIHUCAHHBIC YTl BrrcaHHbIe U ONMUCaHHBIE YeThIpeXxyroabHuku OceBas u
LEHTpaJIbHAs CUMMETPHUH.

Ocnosnass  yerb — W3y4YUTh HaumOolee BaKHbIE BHJIBl YETHIPEXYTOJIbHUKOB —
napajuiefiorpaMM, HpsIMOYTOJIbHHUK, POMO, KBaApaT, Tpameluio; JaTh MpeACTaBICHUE O
¢durypax, o01agar0mnX 0CEBOM UM LIEHTPATBHON CUMMETPHEN.

Konmponvnvix pabom: 2

2. Ilogo6me TpeyroJbHUKOB

[TonoGuble TpeyronbHuku. Teopema Paneca. Teopema O NPONMOPUUOHANBHBIX OTpPE3Kax.
[Ipusnaku momobusi TpeyroidbHUKOB. IlpuMeHneHune momoOus K J10Ka3aTelnbCTBY TEOpEM U
pemenuio 3anau. CBoicTBa MenuaHbl, OMCCEKTPUCH! TPEYTOJIbHUKA, TIEPECEKAIONIUXCS XOP/I,
KacaTeJIbHOU U CeKyIIeH

OcnosHas yenb — BBECTH TOHATHE MOJOOHBIX TPEYTrOJbHUKOB; PACCMOTPETh MPU3HAKU
o100MsI TPEYTOJILHUKOB M UX TPUMEHEHUS.

Omnpenenenre MOIOOHBIX TPEYTOJIHHUKOB JAa€TCs HE Ha OCHOBE MPeoOpa3oBaHus Moao0us, a
Yyepe3 paBEeHCTBO YTJIOB U MPOMOPLHUOHAIBHOCTh CXOJICTBEHHBIX CTOPOH..

Koumponvnwix pabom: 1

3. PemieHue npsiMmoyroJibHbIX TPEYroJibHUKOB

MeTtpudeckue COOTHOIIEHUS B TPSIMOYTOJbHOM TpeyroibHuke. Teopema Iludaropa.
Tpuronomerpudeckue (yHKIIMH OCTPOTO yIJia MPSMOYTOJIBHOTO TPEYrojibHHWKa. Pemenue
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

OcHosHas yenvb: BBOJATCS DJIEMEHTHl TPUTOHOMETPHUU — CHHYC, KOCHHYC M TAHTE€HC OCTPOTO
yriia MpSMOYTOJIBHOTO TPEYTOJIbHUKA U CBOMCTBA, BHIPAXKAIOIINE METPUUECKUE COOTHOILICHHUS
B TPSIMOYTOJBHOM  TPEYTOJbHHKE M COOTHOIICHHS MEXIy CTOPOHAMH W 3HAYCHHSIMH
TPUTOHOMETPUYECKNX (YHKIHMA B TMPSIMOYTOJLHOM TPEYTOJbHHUKE. 3aliCh U  BBIBOJ
TPUTOHOMETPUYECKUX (POPMYJ, BBIPAKAIOIHUX CBSA3h MEXKIYy TPUTOHOMETPUYECKUMHU
(GYHKIIUSAMH OJHOTO W TOTO € OCTPOrO yria, 3HAYCHUW CUHYCa, KOCHHYCa, TAaHTeHCa U
kotanrenca s yrioB 30°, 45°, 60°, a Takke BBEJICHHE OCHOBHOTO TPUTOHOMETPHUYECKOTO
ToxzaecTBa. [IpruMeHeHue BCero U3y4eHHOro K PEeIIeHUIO MPSIMOYTOJIbHBIX TPEYTOJbHUKOB U
K pelIeHUIO 3a/1a4.

Koumponvnvix pabom: 2

4. MHuoroyrojabHuku. [iomans MHOT0yroJbHUKA

[ToHsATHSE MHOTOYTOIbHUKA, PABHOBEIMKIUX MHOTOYTOJIbHUKOB U ILJIOIIAd MHOTOYTOJIbHHUKA.
[Tnomaay mpsAMOyTroIbHUKA, TapaJlJieorpaMMa, TPEeyTroJbHUKA, TPATCIUH.

OcHognas yenb — PACIIUPUTHh U YIIIyOUTh MOMy4YeHHBIE B 5—O6 Kiaccax MpeICTaBICHHUS
yyamuxcs o0 HM3MEpeHHH U BBIYUCICHHUM IUIOIIAJEH; BbIBeCTH (OpMYJbl IUIoLIanen
MPSIMOYTOJIbHUKA, napajuiesaorpamma, TPEYroJIbHUKA, Tpanenuu. OnuceiBaTh

MHOTOYTOJIHUK, €r0 3JIEMEHTHI; BBITYKJIBIC H HEBBIMYKIIbIE MHOTOYTOJILHUKHU. M300paxats u
HaXOJUTh HA PUCYHKAaX MHOTOYTOJBHUK M €r0 AJIEMEHTBhI, MHOTOYTOJbHUK, BIIMCAHHBIA B
OKpPY>XKHOCTh, ¥ MHOTOYTOJILHUK, OIMCAHHBIA OKOJIO OKPYXHOCTH. BbBO# Qopmyn s
BBIUMCIICHUS TUIOMIAJEH TPSIMOYTOJIbHUKA, MapajuieiorpaMma, TPEYroJbHUKA, Tparelnuu
OCHOBBIBACTCS Ha JABYX OCHOBHBIX CBOWMCTBAaX IUIOIIAACH, KOTOPBIC MPUHUMAIOTCSI HCXOMS U3
HaTJISTHBIX TPECTaBICHUH, a TaKXke Ha (hopMyIie IJIOMAan KBaapaTa, 000CHOBAaHUE KOTOPOM
He SBIsIETCS O00s3aTeNbHBIM Ui ydammxcs. Jloka3aTreiabCcTBO TEOpEMBI O CyMME YTJIOB
BBIMYKJIOTO T-yTOJIbHUKA, TUIOIIAIU MPSMOYTOJbHUKA, TUIOIMAIN TPEYTOJbHUKA U TUIOIIAIN
Tparenuu. [I[puMeHeHre N3yueHHBIX ONpeIeIeHU, TeOpeM U (POPMYIT K PEIICHHIO 3a]1a4.
Koumponvnwix pabom: 1

5. IloBTOpenue. Pemenue 3axayq



Ocnosnas yenv. TloBTOpUTH, 3aKpenuTh U 0000mUTH OcHOBHbIE 3YH, momydeHHbie B 8
KJacce.
Konmponvnvix pabom: 1

9 kyacc
KonunuectBo | U3 Hux KoiI-
TEMA 4acoB Ha BO YacoB Ha
U3y4eHUe KOHTD.
paszzena. paboThI
1 | Pemenue TpeyroibHUKOB 17 1
2 | IlpaBunbHBIE MHOTOYTOJbHUKH 10 1
3 | JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 12 1
4 | Bektopsl 15 1
5 | T'eomerpuueckue npeoOpa3oBaHUs 11 1
6 | [loBTOpeHne u cuctemMaTr3anus y9eOHOro MaTeprana 5 1
HNTOI'O 70 6

9 kiacc.



1. IoBTrOopenne kypca 7-8 kiacca. (3 yaca) TpeyroJabHUK, BUIBI TPEYTOILHUKOB, PU3HAKH
paBEeHCTBAa W MOMOOUS TPEYroJHHUKOB. UETHIPEXyroJbHUKU. BUABI YeTHIPEXyTONbHUKA, CBOMCTBA U
npuzHaku. @opmyiel mromaneii. OKpyXKHOCTh U KacaTenbHas. [I[pu3Haky U CBOMCTBA.

2.Pemenne TpeyroabHuKoB. (14 yacoB) Tpuronomerpumieckue (QyHKIUHA YIJIOB, TEOpeMa
KOCHHYCOB U TeopeMa CUHYCOB. Perienue TpeyroibHUKOB. @OpMYITbl HAX0XKIECHHS TUIOMIA/IH.

3. IIpaBuabHbIe MHOTOYTObHIKH.(104acoB) [IpaBribHbEIC MHOTOYTOJFHHUKY M UX CBOMCTBA,
JUTHHA OKpYyXHOCTH . [Inmomane kpyra.

4.]lexapToBbl KoopauHaTh.(12 yacoB) PaccrosHne Mexay IByMs TOYKaMHU C 3aJaHHBIMH
koopauHaramMu. KoopanHaTel — cepeAMHBI OTpe3Ka. YpaBHEHHE (UTyphl. YpaBHEHHE OKPYKHOCTH.
VYpaBHeHue IpsMoii. Yoot ko3dduineHT npsMoi. MeTos KOOpauHar.

S.Bektopbi(13 yacoB) Ilonstue Bexropa. Koopaunarer Bekropa. CroXeHHE M BBIYATAHHE
BEKTOPOB. YMHOXKEHHME BEKTOpa Ha u4mcio. I[lpuMeHenune BekTopoB. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

6.'eomeTpuueckue npeodpasoBanusi(SuacoB) JIpmwxenue(repemenicuue) ¢purypol. Ocepas
cummetpusi. [loBopot. Tomoterus. Ilomobue duryp. Ilpumenenue mnpeoOpazoBanusi ¢GuUryp npu
pelIeHnH 3a1a4.

7.Pemenne 3agauy BTOpoii wactu OI'D.(9uacoB) PemieHWe TPEyroNBHUKOB, IEKAPTOBHI
KOOPJIUHATHI.

Peseps (2 uaca)

V. Coaepxanne yueOHOro npeaMera «AJiredopa»
* 7 kaacc:

1. Bebipaxenus, To:kaecTBa, ypaBHEHMUSI.

YucnoBele BbIpaXEeHHS C TepeMeHHbIMU. [IpocTeiimme mpeoOpa3oBaHMs BbIpaKEHHUH. YpaBHEHHE,
KOpEHb ypaBHEHUs. JIMHEITHOE ypaBHEHUE C OJHOM MepeMeHHOM. Pelienne TeKCTOBBIX 3a71a4 METOJIOM CO-
CTaBJIeHUs ypaBHeHUH. CTaTUCTUUECKHUE XapaKTEPUCTHKH.

OcHosHas yenb — CUCTEMATH3UPOBATh M OOOOIIMTH CBEICHHS O MPEOOpa3oBaHUAX aNreOpandecKux
BBIPA)KCHUH U PELICHUN YPABHEHUM C OJTHON NIEPEMEHHOM.

Konmponvnvix pabom: 1
2. CreneHb ¢ HaTYpaJbHBIM MOKA3aTeIeM.

CTemneHb ¢ HAaTypalbHBIM IOKa3aTeleM U ee cBoiicTBa. OmHowneH. DyHKIMHU y = X%, y = X° U UX
rpaduKu.

OcHognas yenb — BBIPAOOTaTh YMEHHE BBINOJHATH JEUCTBUS HAJA CTENEHSAMHU C HaTypalbHBIMU
IIOKa3aTeIsIMU.

Konmponvnvix pabom: 1
3. MHoro4/eHsl.
Mpuorounen. CnoxeHue, BbBIUMTAHHE M YMHOXKE€HHE MHOTOWIEHOB. Pa3nojkeHrne MHOrO4WIEHOB Ha
MHOKHUTEIH.
Ocnoenas yenvb — BbIPA0OTAaTh YMEHUE BBIIOIHATh CIOXKEHUE, BEIYUTAHUE, YMHOKEHUE MHOTOYJIEHOB
U pa3JIoKEeHHE MHOTOWICHOB Ha MHOKUTEIH.
Konmponvnvix pabom: 1
4. ®opMy.abl COKPALIEHHOT0 YMHOKEHHUSI.
®opmynsl (a + b)? = a® +2ab + b?, (a +b)’ = a® +3a°b + 3ab® £b°, (a £b) (a* + ab + b?) = o’ +°.
[Tpumenenue GopMys COKPALICHHOTO YMHOXKEHHUS B TPEOOPa30BAaHMIX BBIPAKECHHH.
OcHognass yenb — BbIPAOOTaTh yMEHHE MPUMEHATH (OPMYJIBl COKPAIIEHHOIO YMHOXEHHS B
peoOpa30BaHUSIX IIENIBIX BHIPAKCHUI B MHOTOWICHBI U B PA3JI0KEHUH MHOTOWICHOB Ha MHOKUTEIIH.
Konmponvrvix pabom: 2
S. ®yHKIMH.
Oynkusa, obmacte onpeneneHus GyHKuU. Beraucnenue 3nadenunit pynkmuu no dopmye. ['padux
¢yskuuu. [Ipsmast mponoproHaIEHOCTS U ee rpaduk. JluneitHas GyHKIMS 1 ee rpaduk.
OcHognass yenb — O3HAKOMUTH YYaIIUXCA C BOXKHEWIIUMHU (YHKIHMOHAIHHBIMU TOHATHUAMU U C
rpaduKaMy MPsIMOI MPOMIOPIUOHANIBHOCTY M IMHEWHOM (DYHKIIMK OOIIEero BUAA.
Konmponvnvix pabom: 1
6. Cucrembl JIMHEHBIX YPABHEHHH.
Cucrema ypaBHeHHH. PelieHne CUCTEMBI IBYX JUHEWHBIX YpPaBHEHHH C JIBYMS MIEPEMEHHBIMH U €T0
reoMeTpHuecKasl HHTepIpeTanus. Pemenne TeKCTOBBIX 3a/1a4 METOJIOM COCTAaBIICHUS CUCTEM YPaBHEHHM.



OcnosHas yenrb — O3HAKOMUTB YYalllUXCs CO CIOCOOOM PELICHMs CUCTEM JIMHEHHBIX YpaBHEHHH ¢
IBYMsI IEPEMEHHBIMH, BBIpaOOTAaTh YMEHHUE pellaTh CUCTEMbl YPAaBHEHUIN M MPUMEHSATHh UX MPH PEIICHUH
TEKCTOBBIX 3aJa4.

Konmponvnvix pabom: 1
7. IloBTOpeHue.
OcHosnas yenw. [1oBTOpUTD, 3aKpenuTh U 0000mUTH OcHOBHBIE 3Y H, mosryueHHsIe B 7 Ki1acce.
Koumponvnwix pabom: 1

e 8 kiacc:

1. PanmonajabHbIe 1po0u.
Pammonansnass npoOb. OCHOBHOE CBOWMCTBO JapooH, cokparmieHne Jpobei. ToKIeCTBEeHHBIC

. k
MpeoOpa3oBaHUs PaLMOHAIBHBIX BbIpakeHUU. DyHKIUS y = — U ee Tpaduk.
X

Ocnognast yenrb — BBIPAOOTATh YMEHHE BBHIMOIHATH TOXKICCTBEHHBIC MPEOOPA30BAHUS PAIMOHATHHBIX
BBIPAYKCHU.
Tak kak OEHCTBUS C pAlMOHATBHBIMU JPOOSIMH CYIIECTBEHHBIM OOpa30M OMHPAIOTCS Ha JEUCTBUS C
MHOTOYJIEHAMH, TO B Hayajie TeMbl HEOOXOJAMMO IMOBTOPUTH C YYallUMHUCS MpeoOpazoBaHUs IIENIbIX
BBIPAKCHUI.
Konmponvnvix pabom: 2
2. CreneHb ¢ HeJbIM MOKa3aTeleM. JJIeMeHThbl CTATHCTUKH.
Crenenp C ImeNbIM TIOKaszateleM W ee cBoicTBa. CTaHmapTHBIM BuJ uucia. HadanbHble cBeneHus o0
OpraHu3allyi CTAaTUCTUUYECKUX UCCIIECIOBAaHUN.
OcHoenas yenb — BbIPadOTAaTh yMEHHE IPUMEHITh CBOWCTB, CTEMEHM C LEJIbIM IOKa3aTeleM B
BBIUHCIICHUSIX U MPeoOpa3oBaHusX CHOPMUPOBATH HadallbHBIC MPEACTABICHUS O cOOpe U TPYIMIHUPOBKE
CTATUCTUYECKUX JAHHBIX, UX HAIJISIAHOW MHTEPIPETALINH.
Konmponvnvix pabom: 1
3. KBagpaTHble KOpHH.
[TonstTre 00 wppanuMoHANBHBIX uyHcnax. OOmue cBeleHUs O JEHCTBUTENBHBIX 4YHclax. KBaapaTHbBIH
KopeHb. [loHsATHE 0 HAXOXKIEHUHU MPUOIMKEHHOTO 3HAYEHHUSI KBaApaTHOTO KOpHs. CBONCTBA KBaapaTHBIX
kopHeil. [IpeoOpa3zoBanus BbIpaxxeHU, coaepKaliX KBaApaTHble KOpHU. OYHKIMS y = Jx , ee croiictBa
u rpaduk.
OcHoeHas yenp — CHCTEMATU3UPOBATh CBEACHUSA O PAllMOHAIBHBIX YMCIaX U JaTh MpElCTaBiICHHE 00
UppAalMOHATLHBIX YHCIAaX, PACHIMPUB TEM CaMbIM MOHSATHE O YHUCIE;, BHIPA0OTATh YMEHHUE BBIIOJIHSTH
peoOpa3oBaHus BEIpAKEHUH, CoiepKaIIUX KBaJApaTHbIE KOPHHU.
Koumponvnvix pabom: 1
4. KBaapaTHble ypaBHeHusl.
KBanpatHoe ypaBHeHue. @opmyra KOpHEN KBaIpaTHOTO ypaBHEHUS. PelleHne palMoHanbHbIX YPaBHEHUH.
Pemrenne 3amad, npuBOAAIIMX K KBAAPATHBIM YPABHEHUSM U IPOCTEUILINM PAllUOHAIBHBIM YPABHEHUSIM.
Ocnognas yenb — BBIPAOOTATh YMEHHS PEIIaTh KBaJApaTHBIC YPAaBHEHUS U MPOCTEHINNE PAIlMOHAIbHBIE
YpaBHEHUS U IPUMEHATh UX K PELICHUIO 3a/1a4.
Konmponvnvix pabom: 2
5. IloBTOpEHMe.
Ocnognas yens. IIoBTOpUTH, 3aKpenuTh 1 0000mUTHL OcHOBHBIE 3Y H, momydeHHbIe B § Ki1acce.
Konmponvnvix pabom: 1

9 knacc

1. HepaseHcTBa.
Yucnosble HEpPABEHCTBA M UX CBOMCTBA. [10YNIEHHOE C/IOXKEHME U YMHOMXKEHME YUCNOBbIX HEPABEHCTB. J/INHENHble
HepaBeHCTBA C OAHOM NePeEMEHHOM U UX CUCTEMBI.



OCHOBHAA yesanb — 03HAKOMMUTb YYALLMXCA C NPUMEHEHNE: HEPABEHCTB A1 OLLEHKM 3HAYEHUI BbIPAXKEHUA,
BblpaboTaTb yMeHMe peLlaTb IMHeNHble HEPABEHCTBA C OAHOM NepeMeHHON 1 Ux cuctembl. CBOMCTBA YMCNOBBIX
HEpPaBEHCTB COCTaBAAOT Ty 633y, Ha KOTOPOI OCHOBAHO pPeLleHWNEe IMHEHbIX HEPABEHCTB C OAHOM NnepemMeHHon. T
pembl O MOYSIEHHOM C/IOXKEHUN U YMHOMXKEHUN HEPABEHCTB HAaX0AUTb NPUMEHEHWE NPW BbINOJHEHUMW NPOCTENLLMX
YMPaXKHEHUI Ha OLLEHKY BblpaXKeHW N0 MeToAy rpaHuL,. BeogAaTtca NOHATUA abCONOTHON NOrpeLIHOCTU U TOYHOCTH
NPUBANIKEHWUSA, OTHOCUTENIbHOWM NOMPELUHOCTU. YMEHUA NPOBOAUTb AeAYKTUBHbIE PACCYKAEHUA NOAYyYAOT
pa3BMTUE KaK NPU [OKA3ATENbCTBAX YKA3AHHbIX TEOPEM, TaK M NPW BbINOJHEHUM YNPAXKHEHUI HA A0KA3aTENbCTBA
HepaBeHCTB.

KoHTpobHbIX paboT: 1
2.KBapgpaTtuuHaa pyHKLUMA.

®dyHKumA. CBoincTBa PyHKUMI. KBagpaTHbIM TpexuneH. Pa3noXKeHne KBaApaTHOro TpexyaeHa Ha
MHOXUTENN. DyHKUMA y = ax® + bx + ¢, ee cBolMcTBa U rpaduk. CTeneHHasa GyHKUMA.

OcHoBHAA Uenb — PaclUMPUTb CBEAEHMA O CBONCTBAX PYHKLNIM, O3HAKOMMUTL YYaLLMXCA CO CBOMCTBAMU U
rpadpMKom KBaApaTUYHOM QYHKLUNK.

KoHTpobHbIX paboT:2

3.9nemeHTbl NPUKNAAHOK MaTEMATUKMU.

MaTemaTtuueckoe mogenmposaHue. NpoueHTHble pacyeTbl. NpnbanKeHHble BbluncaeHnAa. OCHOBHbIE
npasuna KOMBMHaTOPUKK. OTHOCUTENbHAA YacTOTa U BEPOATHOCTb Cay4aiHoro coboitnaA. Knaccmyeckoe
onpeaeneHne BepoATHOCTU. HauyanbHble cBeAEHMA O CTAaTUCTUKE.

OCHOBHQAA yes1b — 03HAKOMUTb YHALUMXCA C MOHATUAMWN NEPEeCcTaHOBKN, PAa3MELLEHMSA, COYETAHNA U
COOTBETCTBYHOLLMMU GOPMYyNamMmn ANA NOACUETA UX YUCAA; BBECTU MOHATUA OTHOCUTENIbHOM YacTOTbl U BEPOATHOCTHU
CNy4YaHOro cobbITus.

KoHTpobHbIX paboT:1l
6.4YucnoBble nocneso0BaTesIbHOCTU.

Yucnosble nocneaoBaTeNbHOCTU. ApudmeTnyeckasn u reomeTpudeckan nporpeccumn. Popmynbl N-royseHa u
CYMMbI NePBbIX N Y1eHoB Nporpeccun. beckoHeuHo ybbiBatoLan reoMeTpryecKan nporpeccus.

OcHo8Has yesanb — AaTb NOHATUA 06 apUMETUYECKOM U TEOMETPUYECKOM NPOrPeccmax Kak YNCI0BbIX
nocnenoBaTesibHOCTAX 0coboro Bnaa.

KoHTpoabHbIX paboT:1



