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MMOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O I[MTPEJIMETA
«MATEMATUKA»

P abouass mporpamma mo MaremaTHKe Juisi oOydarommxcs 5—9
KJIACCOB paspaGoTaHna Ha OCHOBE DenepalIbHOTO

rocyJapCTBEHHOTO  00pa3oBaTEeJbHOrO  CTaHIapTa OCHOBHOIO
oOmero oOpa3zoBaHHsi C YYETOM M COBPEMEHHBIX MHMPOBBIX
TpeOOBAHUMN, IPEABSBISIEMBIX K MAaTEMAaTUIECKOMY OOpa30BaHUIO, U
Tpagumui POCCHHCKOTO 0O0pa3oBaHHUs, KOTOpPBIE OOECIIEYHBAIOT
OBJIJICHHUE KIIIOUYEBBIMU KOMIETECHIIUSIMU, COCTABIISIOIIMMHU OCHOBY
JUIT  HETPEpPBIBHOIO OOpa3oBaHUS MW CaMOPA3BHUTHS, a TaKXKe
LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M IO3HABATEIbHOI'O
pa3BuTHsl oOydaromuxcsi. B pabodeil mporpamMme ydTeHBI HJEU U
rosiokeHns: KoHnenuuu pa3BUTHS MaTEMaTHYSCKOTO OOpa3OBaHMUS
B Poccuiickoit ®enepanmu. B smoxy mmdpoBoil TpaHChOpMauu
Bcex cdep dYeJOBEYSCKOW NesTEIbHOCTH HEBO3MOXHO CTaTh
0o0pa30BaHHBIM  COBPEMCHHBIM  YEJIOBCKOM oe3 0azoBoOM
MaTeMaTHYEeCKOW MOIATOTOBKH. Y)K€ B IIKOJIEMaTeMaTHKa CIIYXHUT
ONOPHBIM MPEIMETOM JUIS U3YyUYEeHHUS CMEKHBIXJIUCHIUIIINH, a [OCHe
IIKOJIBI peajbHON HEOOXOAMMOCTHIO CTAaHOBHUTCS HENPEePHIBHOE
obpa3oBaHue, qT0 TpebyeTr THOJIHOIICHHOM OazoBoM
oOmeoOpa3oBaTeIbHON IMOATOTOBKH, B TOM qHcIie u
MaTeMaTH4ecKoi. DTo OOyCJIOBJICHO TEM, YTO B HAIIIM JHHU PaCTET
quciio npodeccuii, CBsI3aHHBIX C HEIOCPEACTBEHHBIM IIPUMEHEHHUEM
MaTeMaTHKW: W B cdepe OKOHOMHUKH, M B OHW3Hece, U B
TEXHOJIOTMYECKUX O0JIacTsAX, M Jlake B T'yMaHUTApHBIX cdepax.
Takum 00pa3zoM, Kpyr HIKOJBHHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYMMBIM IIPEIMETOM, PACIIHPSIETCS.
[IpakTHueckasi MOJIE3HOCTh MaTEMaTHKH OOYCJIOBJIEHA TEM, YTO
e€ mpeaMeTOM SBISIOTCS (QyHIaAMEHTAJbHBIC CTPYKTYPHI HAIIEro
MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYCSCTBEHHBIC OTHOIICHUS
OT MPOCTEHIINX, YCBAaUBA€MBIX B HENOCPEACTBEHHOM OMNBITE, OO
JTOCTAaTOYHO CJOXXHBIX, HEOOXOIMMBIX IJIsi Pa3BUTHS HAYYHBIX U
NpUKJIAAHBIX MIaeh. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HaHUN
3aTPpYyAHEHO NMOHUMaHWUE MPUHIIUIIOB YCTPOWCTBA U UCIIOJB30BaHUS
COBPEMEHHOI TEXHHUKU, BOCIIpUSITUE u WHTEpIIpeTalus
pa3HooOpa3HoOW COMUAIBHOW, DOKOHOMHWYECKOW, MOJUTHIECKOU
nHpopmanun, Manodp@PeKTuBHa TMOBCEIHEBHAs IpaKTHUYECKas
JesaTeabHOCTh. KaxaoMy 4eroBeKy B CBOEH KM3HM HOPUXOJUTCS
BBITIOJHATH pPAacd€Tbl M COCTABJIATH AITOPUTMBI, HAXOAUTh U
NPUMEHSITE  (GOPMYJIbI, BJIAJIETh IPAKTHYECKUMH  NpUEMaMH
reOMETPUYECKNX M3MEPEHUI U MOCTPOCHMH, YUTaTh WH(pOpMaNuio,
MPEICTABICHHYIO B BHAE TaOiuI, AuarpamMMm U rpaduKoB, )KUTH B



YCIOBUSIX HCONPEHACIEHHOCTH ¢ NOHUMATh  BEPOSTHOCTHBIN
XapakTep CIyYarhHBIX COOBITHH.

OJHOBPEMEHHO C pacuiupeHueM cdep NpPUMEHEHUs MaTeMaTHKH
B COBPEMEHHOM oOmecTBe Bc€ 0Ooyiee BaXHBIM CTaHOBUTCS
MaTeMaTUYCCKHUN  CTHJIb  MBINUICHUS, IIPOSIBISIFOIIUANCST B
orpeneIEHHBIX YMCTBCHHBIX HaBBbIKaxXx. B mporecce W3ydeHUs
MaTEeMaTHKH! B apCceHa MPUEMOB U METOJIOB MBIIIIJICHUS YeJIOBEKa
€CTECTBCHHBIM OOpa30oM BKIIOYAIOTCA WHIYKIOUS W OCIyKITHS,
000011IeHNe U KOHKpETHU3alus, aHaJIu3 U CUHTE3, KiIacCU(pUKAIUS
u cucremMaruszanus, abcTtparmpoBaHWe U aHaIOTusl. OOBEKTHI
MaTeMaTHYECKUX yMO3aKIIOUYCSHUH, TpaBMila UX KOHCTPYHUPOBAHUS
pacKpBIBAIOT MEXaHU3M JIOTHYECKHUX MOCTPOCHUM, CIIOCOOCTBYIOT
BBIpa0OTKE YMEHUs (OPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3LIBATH
CYXXICHHUsI, TEM CaMBIM pa3BUBAIOT JOTHYECKOE MHBIIIICHHUE.
Benymasi posib NIpUHAJICKUT MaTeMaTUKe U B (OPMHPOBAHHUH
aHFOpHTMquCKOﬁ KOMIIOHCHTBI MBIIIJICHU S H BOCIIMTAaHHUHN

YMEHUH neficTBOBATH mo 3aJaHHBIM anropuTMaMm,
COBEPIICHCTBOBATh H3BECTHBIE W KOHCTPYHpPOBaTh HOBBIE. B
Ipolecce pelIeHUsl 3ajad — OCHOBON y4eOHOM NesITeIbHOCTH Ha
ypoKax MaTeMaTHKH — pa3BHUBAIOTCI TaK)Xe TBOpYECKas U

MIpHUKJIagHasi CTOPOHBI MBIIIIJICHUS.

OOydenne MaTtemaTuke JgaéT BO3MOXXHOCTH pa3BUBATh Yy
oOydaronnxcst TOUHYIO, PAallMOHAJIIbHYIO 1 NH(POPMATHBHYIO PEUb,
yMEHUE oTbuparts Hamoboiee NOAXOAAIINE SI3BIKOBBIE,
CUMBOJIMUECKHE, TrpadHuUecKne CcpeacTBa ISl  BBIPAKCHUS
CY>KJICHUH ¥ HarJISIAHOTO MXIIPEACTaBICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM OOIIell KyJIbTypbl B COBPEMEHHOM
TOJIKOBAaHUHU SIBIISISTCSI OOIIee 3HAKOMCTBO C METOJAaMH ITO3HAHUS
JIeWCTBUTEIIBHOCTH, IPEJACTABIEHUE O TMpeIMeTe W MeTojax
MaTC€MaTHUuKHu, HUX OTIHUYHUH OT METOOAOB APYrux €CCTECTBCHHLIX H
TYMaHUTapHBIX HayK, 00 OCOOEHHOCTSX HNPUMEHEHHS MaTeMaTHKHU
JUISL pelIeHMs] HAayYHBIX W MPUKIAAHBIX 3amad. Takum oOpasom,
MaTeMaTH4YecKoe 00pa3oBaHUe BHOCHT CBOM BKJIaJ] B (hpopMupoBaHue
OOIIEHKYIBTYpPHI UeJIOBEKA.

H3yuyeHne MaTeMaTHKH TaKXe CIHOCOOCTBYET ICTETHYESCKOMY
BOCIIUTAHUIO YCJIIOBCKaA, IIOHUMaHHWIO KpacoTbl 141 n3AgmecTBa
MaTeMaTHYECKUX PpacCyXJICHUH, BOCIHPHATHIO TI'€OMETPUUYECKUX
¢popM, yCBOCHUIO NAEH CUMMETPHH.

LEJIX U OCOBEHHOCTHU MU3YYEHUS YUEBHOI'O ITIPEAMETA
MATEMATUKAY. 5-9 KIIACCEHI

ITpuoputeTHEIMHU HEenAMH OOyUEeHHS MaTeMaTHKe B 5—9 kiaccax
SIBJISIFOTCSI

e (¢opmupoBaHHE IEHTPAIbHBIX MAaTEMAaTHYECKUX MOHSITHH
(uucio, BeJIMunHa, reoMeTpuyeckas (urypa, nepeMeHHas,



BEPOSITHOCTb, bynknus), obecrneunBaroImx
MIPEEMCTBEHHOCTh W IIE€PCHEKTUBHOCTH MaTEMaTHYECKOTO
0o0Opa3oBaHMsI 00YYAIOIINXCS;

e [QoABeAEHHE OOydJaromuxcsi Ha JOCTYITHOM JUISI HHX
YPOBHE K OCO3HAaHHUIO B3aUMOCBSI3M MaTEMaTHUKH U
OKPY’KaIOIIETO MHUpPa, NOHMMAaHHE MAaTEMaTHKH KaK YacTH
o0mIel KyJIbTYPhI YeJIOBEYECTBA;

®  pa3BHUTHE MHTEIUICKTYAIBHBIX U TBOPUECKHUX CIIOCOOHOCTEH
oOyJarommuxcsi, MO3HaBaTEILHOMN aKTUBHOCTH,
HCCIIEIOBATEIIBCKUX YMEHUM, KPUTHYHOCTH MBIILICHUS,
WHTEpeca K U3yUCHUIO MaTEMaTHKHU;

e (QopmupoBaHuE (pyHKIIMOHANBHOH MaTeMaTHYEeCKON
rPaMOTHOCTH: yMeHUs pacno3HaBaTh MPOSIBIICHHUS
MaTeMaTHYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEH
B pEANBHBIX JKH3HCHHBIX CHTyalHUsAX W NPU HN3yUYCHHUU
JPYTUX Y4E€OHBIX MPEIMETOB, MIPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEpHoOcTeH, ¢OopMyJIMpOoBaTh HX HaA S3BIKE
MaTEeMaTHKH MW CO3[1aBaTh MaTeMaTHYECKHE MOJEIIH,
OPUMEHATh OCBOCHHBIM MaTeMaTUYECKUW anmnapar IJis

peureHus NPaKTHKO-OPUEHTHUPOBAHHBIX 3azad,
HHTEPIPETUPOBATH u OII€HUBAaTh MOJIydYCHHBIC
pe3ynabTaThl.

OCHOBHBIC JINHUH COJACPIKAHUA Kypca MaT€MaTHUKHU B 5—9
Knaccax: «Ywmciaa m BBIYUCIICHUS), «Anrera» («Anre6pa1/1quKI/Ie

BBIPAXKEHUS, «YpaBHEHUs U  HEPaBEHCTBa»), «DyHKIUW,
«['eomerpust» («I'eomerpuueckue ¢GUTYpBI M HUX  CBOWCTBaY,
«3mMepeHne reoMeTpudecKux BEIIUYHUHY), «BepositHOCTB u

CTaTUuCTHUKa». IIaHHI)Ie JJUHUHN Pa3BHUBANOTCA MNapajlJICJIbHO, KaXJaasl B
COOTBETCTBUHC COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCUMO OJTHA OT
JIpyro#i, a BTECHOM KOHTaKTe W B3aumojieiictBuu. Kpome storo, mx
00BbEeAUHSIET JIOTUYECKasi COCTAaBJISIIOIIASI, TPAJIUIMOHHO MpHUCYIIas
MaTeMaTHKe W MPOHU3BIBAIONIAs BCE MaTeMaTHYECKHE KYpPChl H
conepxkarenbHble auHUM. CdopmynupoBanHoe B DenepanbHOM
rocyJapcTBEHHOM 00pa30BaTeJIbHOM CTaHJIapTe OCHOBHOI'O OOIIero
oOpa3oBaHUs TpeOOBaHME «yMETh OMNEPUPOBATH  IMOHSITHUSIMU:
olpejieIeHne, aKchuoMa, TeopeMa, JIOKa3aTeJIbCTBO;  yMEHHE
pacnmo3HaBaTb HWCTHUHHBIC 1 JIOXKHBIC BBICKAa3bIBaHHs, IIPUBOAWUTDH
IpUMEPBI U KOHTPIPUMEPHBI, CTPOUTH BHICKA3bIBAHHUA W OTPpUL[AHUA
BBICKa3bIBAaHUI» OTHOCHUTCS KO BCEM KypcaM, a (OpMHUpPOBaHUE
JIOTUYECKUX YMEHHM paclpeneasieTcss MoBCceM rojaM oOydYeHUs] Ha
YpOBHE OCHOBHOTO o0miero obpazoBaHus.Conepxanne oOpa3zoBaHUs,
COOTBETCTBYIOIIEE IPEIMETHBIM pe3yibTaraM OcBoeHUs [IpumepHoi
paboueil mporpamMmsbl, paclpeieJEHHBIM IO TojamM oOydeHwus,
CTPYKTYPHUPOBAaHO TaKuM 00Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
HPUHIATTHATbHBIM BOIIpOCamM oOyuarommuecs oOparanrce



HEOJTHOKPATHO, YTOOBI OBJIaJICHUE MaTEeMaTHYECKUMHU MOHITHSIMH U
HaBBIKAMH OCYIIECTBIISIJIOCH I1OCJIEAOBATEIFHO M IOCTYIaTEJbHO, C
coOyroeHueM NpPUHIUIIA IPEeMCTBEHHOCTH, a HOBBIE 3HaHMUS
BKJIIOYAJIMCh B OOIIyI0 CHCTEMY MaTeMaTHYeCKUX MHPEICTaBICHUN
00ydJarommxcsi, pacumupsis ©u yrayomsas e€, oOpas3ys OpOodHBIe
MHOYKECTBEHHBIC CBSI3H.

MECTO VYYEBHOI'O IIPEJIMETA «MATEMATUKA» B VYYEBHOM
IUIAHE

B COOTBETCTBUU c DdenepanbHbIM rocyJ1apCTBEHHBIM
oOpa3oBaTelbHBIM CTaHIapPTOM OCHOBHOI'O 0OIIero oOpa3oBaHMUs
MaTeMaTHKa SBIISICTCS 00A3aTEIILHBIM IPEIMETOM Ha TaHHOM YPOBHE
obpaszoBanus. B 5—9 kiraccax y4eOHBIN mpeameT «MaTeMaTHKa»
HU3ydaeTcsl 10 yYeOHUKaM B paMKax CISIYIOUINX YUYeOHBIX KypCOB: B
5—6 kmaccax — kypca «MartemaTuka», B 7—9 Kkiaccax — KypcoB
«Anrebpa»  (BKIIOYash  BJIEMEHTHI  CTaTUCTUKH W TEOPHUH
BeposATHOCTe) u «I'eoMeTpus».

OOyueHuHe BeJIeTCsl 10 YUeOHUKaM:

1. Maremaruka 5 KJIacc. VYueOHUK IS yJaluxcs
oOmreoOpa3oBaTesbHbIX yupexkaeHuit / A.I'. Mepsnsak, B.b.
IMonouckuii, M.C. Skup. - M.: Berrana-I'pad, 2016. - 304 c.:
min. ISBN 978-5-360-03220-5.

2. Maremaruka 6 KJ1acc. YuebHuk AJist yyaluxcs
obmieoOpa3zoBaTenbHBIX yupexacHuii / A.I'. Mepsnsak, B.b.
IMonouckuii, M.C. SIkup. - M.: Benrauna-I'pad, 2017. - 304 c.:
mwi. ISBN 978-5-360-14784-1.

3. Aure6pa 7 KJIacc. VYuyeOHuk TUTSL YYaIuxcs
oOmreoOpa3zoBarTesbHbIX yupexkaeHuit / A.I'. Mepsisak, B.B.
IMTonouckuit, M.C. SIkup. — M.: Bearana —I pad, 2016.

4. Anrebpa 8 KJIacc. YyebHUK IUISt yYauuxcst
obmeoOpa3oBarenbHbIX yupexnaeHnid / A.I. Mepsnsk, B.b.
IMononckwuii, M.C. SIkup. — M.: Benrana —I'pad, 2016.

5. Aunre6pa 9 KJIacc. VYyebHUK TS yYaimuxcst
obmeoOpa3oBarenbHbIX yupexaeHnid / A.I. Mepsnsk, B.b.
IMononckwuii, M.C. SIkup. — M.: Benrana —I'pad, 2016.

6. T'eomerpust 7 kiracc. YYeOHUK IJIsg ydamuxcsi oomeobpaszo-
BaTenbHBIX yupexaeHuil/ A.I'. Mepsnsak, B.b. Ilomonckwnit,
M.C. Sxup. — M. : Benrana-I'pad, 2017.

7. Teomerpus 8 kyiacc. YUeOHUK IS ydalruxcst oOmieobpaso-
BareJbHBIX yupexaeHuit/ A.I'. Mepsmsk, B.b. Ilosonckui,
M.C. dxup. — M. : Benrauna-I'pad, 2017.



8. Teomerpust 9 kiracc. Y4eOHUK IJisg ydamuxcsi oomieobpas3o-
BaTeNbHBIX yupexiaeHuii/ A.I'. Meps3nsak, B.b. TlomoHckwuid,
M.C. dxup. — M. : Benrauna-I'pad, 2017.

Hacrosimeit nporpammoil mpeaycMaTpuUBaceTCsl BBIJICJICHHUE B
y4eOHOM IIaHe Ha N3yYeHHE MaTeMaTHKU B 5—O6 Kiraccax 5 yaeOHBIX
9acoB B HEJEJIO B TEUCHHE KAXKJOr0 roga o0ydeHus, B 7—9 kiraccax
5 y4eOHBIX YacoB B HENEJIO B TEUYCHHE KaXKIOro rojga oOydeHwUs,
Bcero 510 yueOHBIX YacoB.

TeMaTnuyeckoe INIAaHUPOBAHNE YUEOHBIX KypCOB U PEKOMEH/IyEMOE
pacnpenesieHne y4eOHOro BpEeMEHH I U3YYEHUS OTACIIBHBIX TEM,
MIpeJIOKEHHBIE B HACTOSIIEH ITporpaMMe, HaJ0 pacCMaTpPUBATh KaK
MIPpUMEpPHBIE OPUEHTHUPHI B TOMOIIb COCTaBUTEIIO aBTOPCKOM paboueit
MIPOTPaMMBbl U IIPEXKJE BCEro yUHUTEN0. ABTOp paboueil mporpaMMbl
BIIPaBE YBEINYUTH MJIM YMEHBIIUTH IIPEAJIOKEHHOE YHUCIIO YISOHBIX
9acoB Ha TeMy, 4YTOOBI yYIJIIyOWTbCA B TEMaTHKy, Oouiiee
3aUHTEPCCOBABUIYTIO Y4YC€HUKOB, Hniin HanpaBUTb ycuins Ha
peojoJicHue  3aTpyaHeHuM. JlomyCcTHMO  TakKKe  JIOKaJIbHOE
repepacupeneyieHue W IIEPEeCTAaHOBKA DJIEMEHTOB COJEpPKAHUS
BHYTPU JaHHOTO kjacca. KoaudecTBO TIPOBEPOYHBIX  padboT
(TeMaTH4eCKUI U UTOrOBBIM KOHTPOJIb KaYeCTBA YCBOCHHSI YUEOHOTO
MaTepuaia) U UX THUN (CaMOCTOSITEIIbHBIE M KOHTPOJBHBIE paloTHI,
TECTBI) OCTAIOTCSI HA YCMOTpPEeHHE yuuTelsi. Takke yduTelab BIpaBe
YBCIINYUTh WM YMECHBIINUTH YHCIIO y'—Ie6HI>IX qacoB, OTBeI[éHHI)IX B
ITpumepHoit pabGoueit mporpamme Ha 0000IIeHHE, ITOBTOPEHUE,
CHUCTEMaTH3alMIo 3HAaHWK oOydwarommxcs. EIWHCTBEHHBIM, HO
OPpUHIHUITUAIIBHO Ba’>XHbIM KPpUTCPUEM, ABJISACTCS JOCTHIXCHHUC
pe3yabTaToOB OOyUYEHHS, yKa3aHHBIX B HACTOSIIIEH IMporpaMmme.

IIVIAHAPYEMBIE PE3YJBTATBI OCBOEHUSA
YYEBHOT'O IPEIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHWUA

OcBoenue ydeOHoro mpenmera «MaremMaTnka»  JOJKHO
oOecrnieunBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUsS CIEOYIOUIUX JIMYHOCTHBIX, METAlPEIMETHBIX |
MIPEIMETHBIX 00Pa30BaTEIILHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIuaHOCTHBIE pe3yJbTaThl OCBOCHHUS IIPOTPAMMBI  y4€OHOTO
npeamera «MaremMaTukay XapaKTepU3YIOTCS:

[Tatpuotuyeckoe BocHUTaHHUE:

OPOSIBICHUEM HHTEpeca K MPOIIJIOMY U HACTOSILEMY POCCUMCKOM
MaTeMaTHKH, [EHHOCTHBIM OTHOIIEHWEM K JIOCTHIKCHHSIM
pOCCHUIMCKMX MaT€MaTMKOB M POCCHHCKOM MaTeMaTU4eCKOM



IIKOJIbI, K UCHOJIB30BAHUIO THUX JOCTHIKCHHUH B JPYTruX HayKaxX U
NpUKJIaIHBIX Chepax.

I'pakaHCKOE M TyXOBHO-HPaBCTBEHHOE BOCHHTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHHUIO OOSI3aHHOCTEH TpaXJaHWHA U
peanM3anMu  €ro Ipas, IIPEACTaBIEHHEM O MaTeMaTHYECKHX
ocHOBax (YHKIHOHHUPOBAHUS PA3INIHBIX CTPYKTYp, SIBIICHUH,
OpoHeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U IIp.);
TOTOBHOCTBIO K OOCY’XKJICHHIO dTHUYECKHUX HpPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTIDKEHUM HayKH, OCO3HAaHHUEM
B@XXHOCTH MOPAIBHO-3TUYECKHUX MPUHIUIIOB B JICATCIHLHOCTH
Y4EHOro.

TpynoBoe BocIuTaHHE:

YCTAaHOBKOM Ha aKTHUBHOE YyYacTHE€ B PEIIEHHWHU NPAKTHYECKHUX
3a/lad MaTEMaTUYECKOM HANpPaBJIEHHOCTH, OCO3HAHHUEM Ba>XHOCTU
MaTeMaTH4YEeCKOro OOpa3oBaHUs Ha NPOTSDKEHUU BCEHW >KU3HU IS
ycremHoil  npodeCCHOHAIBHON  NESITEIBHOCTH W Pa3BUTHEM
HEOOXOIUMBIX YMEHHI; OCO3HAaHHBIM BBIOOPDOM U MOCTPOCHHUEM
WHIUBUIYaJIBHOW TPAaeKTOPHUHU O0Opa30BaHUA U )KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETHUECKOE BOCITUTAHUE:

CHOCOOHOCTBIO K  OMOIMOHAIBHOMY M  3CTETHYECKOMY
BOCHPHUSITUIO MaTeMaTHYECKUX OOBEKTOB, 3a7ad, pelIeHNH,
paccyXIeHUN; yMEHHIO BUIECTh MaTeMaTUIeCKHE 3aKOHOMEPHOCTH
B UCKYCCTBE.

HGHHOCTI/I HAY4YHOI'O MO3HAHUA:

OpUEHTAalUEed B [OEITEIbHOCTU Ha COBPEMEHHYIO CHCTEMY
HAYYHBIX IPEJICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
gesoBeKa, MPUPOAbI U 00IIecTBa, TOHUMAaHUEM MaTeMaTHYeCKOH
HayKd Kak c@epbl YeJIOBEYECKON MAeATEIHbHOCTH, JTaloB &
Pa3BUTHUSAU 3HAYUMOCTH JJIs1 pa3BUTHS LUBUIU3ALUN; OBJIaJ€HUEM
SI3BIKOM MaTE€MaTUKHU U MaTEeMaTUYECKOU KYJIbTypOil Kak CpeaCcTBOM
IIO3HAHUA MHUpa; OBJIAACHHUCM HpOCTCﬁIHPIMH HaBBbIKaAMH
HCCJIEIOBATENbCKOM IESITEIbHOCTH.

dusnueckoe BocnuTanue, GOPMUPOBAHNE KYJIBTYPBI 3J0POBBS 1
9MOINOHATIBHOTO OJIArOMOTy NS

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKHe 3HaHUsI B HHTepecax
CBOET0 3J0pOBBbs, BEICHHUS 3I0pPOBOTO OOpasza >KU3HHU (310pOBOE
nmuTaHue, cOaTaHCUPOBAHHBIN PE)KUM 3aHIATHU U OTABIXA, PETYyJIsIpHAS
(pusmueckas aKTUBHOCTB); c(opMHUPOBAaHHOCTHIO HaBBIKa
pednekcuu, IpU3HAHUEM CBOETO IIpaBa Ha OLIMOKY M TaKOTO e
npaBa Apyroro YeJIoBeKa.

JKOJIOTHYECKOE BOCIHMTAHHUE:



OpHEHTalMeii Ha NPUMEHEHHE MaTeMaTH4YeCKHUX 3HaHUW IJIsl
peuieHusi 3ajad B OO0JIACTH COXPAHHOCTH OKpPYIKAIOIIeH Ccpebl,
IUIAHUPOBAHMUSI IOCTYITKOB U OLIEHKH UX BO3MOJKHBIX ITOCIICACTBUN
ISl OKpY’KaloIIeW cpeapl; OCO3HAaHHMEM TJIOOAJILHOTO XapakTepa
IKOJIOTHYECKUX MPOOIeM U nyTell uX perieHusl.

JInaHOCTHBIE Pe3ybTaThl, 00ECTIEUNBAIONINE aIaNTANNI0 00yJaOIIErocs K
U3MEHSIOIMIUMCS YCIOBUSAM COLMATIBHOMN U IPUPOTHOM CPE/IbL:

® TOTOBHOCTBIO K JIEWCTBUSIM B YCIOBHSIX
HEOoNpeIeéHHOCTH, MTOBBIIIICHUTO YPOBHSA cBoeit
KOMIIETEHTHOCTH 4Yepe3 NPaKTUUYECKYIO JSSITCIbHOCTH, B
TOM YHCJI€ YMEHHE YUUTHCS Y APYTHUX JIIOASH, IpruooperaTh
B COBMECTHOH NEATEIIBHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMIIETCHIIMHA W3 OMBITA APYTHX;

® HEOOXOAMMOCTHIO B (DOPMHUPOBAHNH HOBBIX 3HAHUI, B TOM
yuciie (GOpMYJIMPOBAaTh HJIEH, IOHSATHUS, THIIOTE3bl 00
00BEKTaX U SIBICHUSX, B TOM YHCJIC paHEE HE MU3BECTHBIX,
OCO3HaBaTh  JAe(PUIUTHI  COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHUE;

® CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalHIO,
BOCHPHUHUMATh CTPECCOBYIO CHTYallMIO KaK BBI3OB,
TpeOyNi KOHTPMEP, KOPPESKTUPOBATH IIPUHUMaeMbIe
peureHust u nAecTBUs, (POPMYyIHMpPOBATH M OIEHUBATH
PHCKH U TTOCIIEACTBHSA, (GPOPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHHS NPOrpaMMbl y4eOHOro
npeaMeTa «Maremaruka» XapaKTepUu3yoTCs OBJIaJICHUEM
VHUBEPCANLHOIMU — HO3ZHAGAMENbHBIMU  OCLCMBUAMY, VHUBEPCATbHBIMIU
KOMMYHUKAMUBHBIMU OCUCMEUAMU U YHUBEPCATbHIMU Pe2YIsAMUEHbIMU
oelicmeusaAMuU.

1) Vuusepcanvuvle  nosnasamenvuuvie  Oelucmeus  06ecneuusarom
Gopmuposanue  O6A3068bIX  KOCHUMUBHLIX — NPOYECCO8  OOYUAIOUWUXCA
(oceoenue Mmemooo8 MNOIHAHUA — OKPYHCAIOWE20 MUpa;, NpumeHeHue
JIOSUYECKUX, UCCIe008AMENbCKUX — Onepayuil, yMeHuil pabomamv ¢
uHgopmayuet).

basoBrie jornueckue JEHCTBHS:

L] BBISABJIIATE U XapaKTepI/ISOBaTB CyI_[IeCTBeHHBIe l'IpI/ISHaKI/I
MaTeMaTUIeCKUX OOBEKTOB, TIOHSITUH, OTHONISHHUH MEX Y
OOHATUSIMHU; (POPMYITIUPOBATH OIIPEIACIICHUSI ITOHSITHUM;
yCTaHaBJIMBaTh CYIICCTBCHHBIN NPHU3HAK KiacCU(UKAIINH,
OCHOBaHHS I OOOOIEHUs] W CpaBHEHUS, KPHUTESPUHU
OPOBOJIMMOIO aHAJIHU3a;

e BOCOpHHUMATH, (QopMyIHMpoBaTH U TPEOOPa3OBHIBATH
CYXKIICHUSI: YTBEPAUTEIbHBIC " OTpHUIIATECIbHBIC,



€IMHUYHBIC, YaCTHBIC U OOIIHE; yCIOBHEIC,

BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H
U mpoTHUBOpedrsi B (akTax, MaHHBIX, HAOIIONCHUSIX U
YTBEPKIACHHUSIX; peajaratb KPUTSPUH ISl BbISIBICHUS
3aKOHOMEPHOCTEN U NPOTUBOPECUYUU;

JlenaTh BBIBOJBI C HCIIOJIB30BAaHMEM 3aKOHOB JIOTHKH,
JNeAyKTUBHBIX U WHYKTUBHBIX YMO3aKJIIOYCHUH,
YMO3aKITIOYSHUH 10 aHAIIOTHH;

pa3oupaTth TOKa3aTeIbCTBA MAaTEeMaTHYECKUX YTBEPIKICHUN
(psiMmble ¥ OT TIPOTHUBHOTO), MPOBOJUTH CAMOCTOSITEIBHO
HECJIOKHBIE JIOKa3aTeJIbCTBA MaTeMaTHYecKuX (HakToB,
BBICTpaWBaTh apryMeHTaIMI0, IIPUBOAUTH NPHUMEPHl U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE
paccyXJieHus;

BBIOMpATh CHOCOO pelicHus ydeOHOU 3anauu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHHs, BbIOUpaTh Haubosee
MOAXOJSIIINNA C y4YETOM CaMOCTOSITEIIBHO  BBIJICJICHHBIX
KPUTEPUEB).

bazoBsie HCCIICAOBATCIbCKUEC ,I[e]?lCTBPIFIZ

HCHOJIb30BaTh BOINPOCHI Kak HCCIeN0BaTeIbCKUMN
HUHCTPYMEHT  IIO3HaAHWU; (opmynupoBaTe  BOHPOCHI,
(pukcupyromniye nporuBopeune, NpodIeMy, CaMOCTOSITEIbHO
yCTaHaBJIMBAaTh UCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3ULMIO, MHEHUE;

MPOBOJAUTH [0 CaMOCTOSITEJILHO COCTaBICHHOMY ILUIAHY
HCCJIOKHBIA DKCIHCPUMEHT, HEOOJBIIOE HCCICAOBAHUEC IO
YCTAHOBJICHHUIO OCOOEHHOCTEW MAaTeMaTHYeCKOro OObeKTa,
3aBHUCUMOCTEH OOBEKTOB MEXy COOOI;

CaMOCTOSITeIbHO POPMYTUPOBATH OOOOIICHHUS U BBIBOJIBI 10
pe3yJibTaTaM IPOBEAEHHOIO HAOJIFOICHUS, WCCIICIOBAHUS,
OIICHUBATH JIOCTOBEPHOCTH MOJYYSHHBIX pPE3yJIbTAaTOB,
BBLIBOJIOB 1 O0OOIIIEHHIH;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECca, a TaKKe
BBIIBUI'aTh npeﬂnonomem/m O €1ro paSBI/ITI/II/I B HOBBIX
YCIOBHSX.

Pabora ¢ nndopmarmeii:

BBIABIIATH HEJOCTATOYHOCTH U I/136BITO‘IHOCTB I/IH(I)OpMaL[I/II/I,
JTAaHHBIX, HCOOXOAUMBIX IJIs PEIICHUS 3aJaju,

BBIOUpATH, aHaJIU3UPOBATh, CHUCTEMaTU3UPOBATh u
HHTCPIIPETUPOBATE HWH(POPMALUIO PA3IUYHBIX BHUIOB U
(popm nipencrapiieHus;

BRIOHpATh  (GOpMYy  MOpeiCTaBICHHs  HWHPOPMAIIUH U
HUTFOCTPUPOBATH peuiaeMeie 3amagu cxemamu,



JuarpaMMaMH, MTHOU rpaduKoi U MX KOMOMHALIUSMU;
OLICHUBATh HAJNEKHOCTH HMHGOPMALMU 1O KPHUTEPUSIM,
MPEUIOKEHHBIM ~ YUHTEJIEeM HWIH  Cc()OPMYINPOBAHHBIM
CaMOCTOSITEIBHO.

2) Vhusepcanvhvle KOMMYHUKAMUGHBLE OelicMEUst 00eCneyusaiom
CchoOpMUPOBANHOCIb COYUATBHBIX HABBIKOG 00YUAIOUJUXCSL.

Oo6uienue:

BOCIIPUHHUMATH u bopmynupoBats CYXKJICHHS B
COOTBETCTBUU C YCJIOBHSAMH M LEISIMH OOWISCHHS; SICHO,
TOYHO, TPaMOTHO BBIPaXXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, MaBaTh MOSICHCHUSI MO X0y PEIICHUSI
3aJ1a4d, KOMMEHTHPOBATh IMOJIyYCHHBII pe3yabTaT;

B Xoze OOCyXIeHHs 3aaaBaTb BOIPOCHI IO CYIIECTBY
00CyXJlaeMO# TeMbl, MPOOJIEMBbI, peIlllacMON 3aaadvH,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA ITOUCK PEIICHUS;
COIIOCTaBJISITh CBOM CYXXICHHUS C CYXXICHHSIMH JPYyrUX
YYaCTHHUKOB JUaiora, oOHapy>KMBaTh pa3jIMuMe U CXOJICTBO
MO3WLIM; B KOPpPEeKTHOW ¢dopme dopmynupoBarth
pas3HoTrJIacus, CBOM BO3PaXKCHUS;

MPEACTABISITh PE3ybTATHI PEIICHUSI 3a/1a4U1, SKCIICPUMEHTA,
WCCJIeJOBAaHMUs, MPOEKTa; CaMOCTOSTEJIbHO  BBIOWpATH
dbopmar BeICTyIUIEHHsT ¢ y4€TOM 3axad Npe3CHTALMU U
0COOCHHOCTEH ay TUTOPHH.

CoTpynHUUYECTBO:

HOHHUMAaTh U MCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON U
WHAUBUAYyaJIbHOW paboThl HOpH pElHIeHUH Yy4eOHBIX
MaTeMaTHYeCKUX 3aJad; NPUHUMATh LeJlb COBMECTHOM
JESITSJIbHOCTH, IUIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboTel, pacnpenessiTh BHABI pabOT, OroBapuUBaThCS,
0o0CyXJlaTh MOpOIeCC H pe3yibTaT paboThe; 00001aTh
MHEHHST HECKOJIBbKUX JIFOJICH;

y4acTBOBaTh B I'PYHITOBBIX (opMax paboThl (00CyXIESHHUS,
OOMEH MHEHHSIMHU, MO3TOBbIE LITYPMbI U JP.); BBIHOJHSITH
CBOIO 4acTh pabOTBl M KOOPJAMHUPOBATH CBOU JACHCTBUS C
JIPYTUMHU WICHAMH KOMAaHJIbl; OIIEHUBATh KadeCTBO CBOETrO
BKJIaJ1a B o0muii MPOJYKT o KPHUTEPUSIM,
chOpMYyIIMPOBAHHBIM YYaCTHUKAMH B3aHMOJICHCTBUSI.

3) Vuuseepcanvuvie  peynamuenvie  Oeicmeus — 00ecneuusarom
dopmuposanue CMbICI08bIX YCMANOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCMU.

CamMoopranu3arusi:

CaMOCTOSITEJIFHO COCTaBIISITH IUJIAH, AITOPUTM PEHICHUS
3agayd (WJIM €ro 4YacTh), BBIOMPATh CIOCOO pCIICHUS C
yuétom UMEIOIITUXCS pecypcos u COOCTBEHHBIX



BO3MO’KHOCTEM, apryMeHTUpOBaTb U KOPPEKTUPOBATH
BapHaHTHI PEIICHUN ¢ y9€TOM HOBOUW HH(OpMAaITHH.

CaMOKOHTPOIIB:

e BIANETh CHOCOOAMH  CaMOINPOBEPKH, CAMOKOHTPOJISA
npolecca U pesyjibTaTa pelIeHUs MaTeMaTUYeCKOM 3amauu;

e IMpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpHU
pelIeHnH 3aa4y, BHOCUTh KOPPEKTUBHI B JCSITEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITEJIBCTB, HAaWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OICHUBATH COOTBETCTBUE  pe3yJibTaTa  AESITEIbHOCTHU
IMOCTAaBJICHHOW HENH M YCJIOBHUSIM, OOBSCHSTH IPUYHUHBI
JTOCTH KEHUSI WJITM HETOCTHIKECHHUS LI€JIH, HAXOIUTh OIINOKY,
JlaBaTh OLICHKY NPHOOPETEHHOMY ONBITY.

[TPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHble pe3ynabTaTbl ocBoeHHs IlpumepHoit paboueit
MIPOTPaMMBbI IO MaTeMaTHKE IMPEJICTABIICHBI 10 rojgaM OOydYeHHs B
CIEAYyIOIUX pa3AesiaXx IporpamMMbl B paMKaX OTAEIBbHBIX KypCOB: B
5—6 kiaccax — kypca «MaremaTtuka», B 7—9 Kijlaccax — KypCOB
«Anredpay», «I'eomeTpusi».

PaszButHe jorudyeckux npeacTaBIeHUN U HABBIKOB JIOTHYECKOTO
MBIIIJICHUS OCYIISCTBIISIETCS Ha MPOTSKEHUHM BCEX JIET OOyUYEeHHS B
OCHOBHOM IIIKOJ€ B paMKaxX BCEX Ha3BaHHBIX KYypPCOB.
IIpenmnomnaraercs, 4YTO BBIIYCKHUK OCHOBHOM IIIKOJBI CMOYXET
CTPOUTH BBICKA3bIBAHUS u OTpHUIIAHUS BBICKA3bIBAHUM,
pacmo3HaBaTh UCTHUHHBIC W JIOKHBIE BBICKA3bIBAHUS, IPHUBOJIUTH
OpUMEPBI U KOHTPIPUMEPHI, OBJIaJA€ET MOHATUSIMHU: ONpPENEIICHUE,
aKcuoMa, Teopema, J10Ka3aTeabCTBO — M HAy4YUTCs UCIOJb30BaTh
HX TIPY BBIITOJTHEHUH yU4eOHBIX U BHEYUYEOHBIX 3a1ad.



PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 506 KJIACCBI

LEJIM U3YYEHUA YYEBHOI'O KYPCA

ITpuopureTHbIMU HeJIsIMU OOyYEHUs] MaTeMaThke B 5—6 Kiraccax
SIBJISIFOTCS:

e IpPOJOJDKEHHE (POPMHUPOBAHHS OCHOBHBIX MaTEeMaTHYECKUX
OOHATUH (YHCIIO, BeJMYWHA, TeoMeTpudueckas (Qurypa),
00eCIeUYNBAIONINX MPEEeMCTBEHHOCTh U IEPCHEKTUBHOCTD
MaTeMaTHYeCKOro oOpa3oBaHusl 00yJarOIINXCS;

® pa3BHTHC MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH

00yyJarommxcs, MO3HaBaTEJIbHOMN aKTUBHOCTH,
HCCIeNOBaTeIbCKAUX YMEHHUH, UWHTEpeca K H3yYCHHUIO
MaTeMaTHKU;

® [OABEACHHE OOYYaromUXCs Ha JOCTYITHOM ISl HHX
YPOBHE K OCO3HAHHIO B3aUMOCBA3M MAaTEMAaTUKU U
OKpPY’Kalollero Mupa;

e (Qopmuposanue byHKIIMOHANTEHOH MaTeMaTH4EeCKOU
TpaMOTHOCTH: YMEHMsSI PpPacCIIO3HABAaTh MAaTEeMaTHYECKHE
OOBEKTHI B pEAUTbHBIX )KU3HEHHBIX CUTYaIUsIX, IPUMCECHATH
OCBOCHHBIE YMEHMUs ISt peuleHus IIPAKTUKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH 1OJ1yYEHHbIE
pe3ysbTaTbl M  OLEHHBAaTh WX Ha COOTBETCTBHUE
IPaKTUYECKON CUTYyalluu.

OCHOBHBIC JIUHUU COJIEPXKAaHUS Kypca MaTeMaTHUKH B 5—6 Kiaccax
— apudmerndeckass M TeoMeTpHUUecKas, KOTOpPBhIE pPa3BHUBAIOTCS
mapajieIbHO, KaXkJasi B COOTBETCTBHU C COOCTBEHHOW JIOTHKOM,
OJTHAaKO, HE HE3aBHUCHUMO OJHA OT APYrol, a B TECHOM KOHTAaKTe U
B3auMoaecTBuu. Takxke B Kypce IIPOUCXOIAUT 3HAKOMCTBO C
3JIEMEHTAMH aNreOpbl U OMMUCATSIILHOW CTATUCTHUKH.

N3yuenne apudmMeTHUECKOro MaTepHajia HadHHAeTCsI  CO
CUuCreMaru3alnuu MW pasBUTHUA 3HAHUU O HaATypaJbHBIX 4YHCJIaX,
MOJTYYEHHBIX B HadaJlbHOM mIKose. IIpu 3TOM cOBEpIIEHCTBOBAaHUE
BBIYUCIIUTEIBHON TEXHUKU U ()OPMUPOBAHUEC HOBBIX TCOPETHUCCKUX
3HAHUM COYETAaeTCss C Pa3BUTHEM BBIYHUCIUTEIBHOW KYJIbTYpbI, B
YacTHOCTHU ¢ 00y4YeHHEM NPOCTEeHIINM NpuéMaM NMPUKUJIKH U OLICHKHU
pe3yJabTaToB  BBIUMCIEHUN. M3yuyeHue  HaTypajbHBIX  4YHCEN
Ipoa0JIKACTCA B 6 KJIaCC€ 3HAKOMCTBOM C Ha4YaJIbHBIMHU IIOHATUSIMHU
TEOPUU JEIUMOCTH.

JlpyTroii KpyITHbBIN OJIOK B cOAepKaHUU apuPMETHIECKON JIMHUN —
3T0 ApoOu. Havano n3ydyeHust OObIKHOBEHHBIX U JIECSITHUYHBIX Ipo0Oeit
OTHECEHO K 5 kjaccy. DTO MepBhId dTAall B OCBOCHUH JIpoOel, Korma
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HICSIMHU, NOHSITHSIMH TEMEI.



IIpu 3TOM paccMoTpeHHEe OOBIKHOBCHHBIX APOOEi B MOJTHOM 00BEME
MIPEAIIECTBYCT N3YUCHHIO JIECATUIHBIX ApoOeii, 9To merecooOpa3Ho
C TOYKH 3PCHUS JIOTUKH U3JI0KCHUSI YUCIIOBOM JIMHUU, KOT/1a TIPaBUjIa
JCUCTBUN C JECATUYHBIMH JPOOSMH MOXKHO OOOCHOBATh YyiKe
U3BECTHBIMU anTopUTMaMH BBITIOJTHCHU S ercTBUI c
OOBIKHOBEHHBIMHU APOOSIMHU. 3HAKOMCTBO C ACCATHYHBIMU ApOOsIMHU
paclMpuT  BO3MOXHOCTH  JUII HOHHUMAaHUS  OOyYaroIIUMHUCS
MIPUKJIATHOTO TPUMEHCHHS HOBOW 3allMCH IPU HU3YyUCHHU JIPYTHUX
IpEeIMETOB W TP MOPAKTHYECKOM HCIIONb30BaHMH. K 6 Kiaccy
oTHecEH BTOpPOW »ATam B U3YYCHUHM JpoOCH, Tlie IPOUCXOIUT
COBCPIIICHCTBOBAHUE HABBIKOB CpaBHCHUsSI U IpecoOpa3oBaHUs
OpoOeili, OCBOCHHE  HOBBIX  BBIYHUCIUTCIBHBIX  aJITOPHUTMOB,
OTTa4yuMBaHHUEC TCXHUKHU BI)I‘IHCJICHI/Iﬁ, B TOM 4YHCJIE€ 3HaA4YeHUH
BBIp@XKCHHUH, coeprKallluX U OOBIKHOBECHHBIE, U JIECSITUYHbBIC ApOOH,
YCTaHOBJICHHE CBsA3CH MEXAYy HHUMH, pPacCMOTpPEHHUE IPUEMOB
peuicHust 3agad Ha apobu. B Hawame 6 Kkilacca IIPOUCXOIUT
3HaAKOMCTBO C IIOHATHUCM IIPOLICHTA.

OCOOCHHOCTBPIO HM3YYCHUS ITOJIOKUTEIHFHBIX W OTPHUIATCIBHBIX
qucell ABIACTCA TO, YTO OHHM TaAKXKEC MOTYT pacCMaTpuUBaTbBCA B
HECKOJIbKO »JTamoB. B 6 kilacce B Hadajie HW3YyYCHUS TEMBI
«ITonmoXUTEIBPHBIE U OTPUIIATCIBHBIC YHCIA» BBIACISACTCS ITOATEMa
«Ilenple uucia», B paMKax KOTOPOI 3HAKOMCTBO C OTPHUIIATEIbHBIMHU
yucjiaMu u HeﬁCTBHS[MPI C MOJOXUTCJIBbHBIMU U OTPpHULATCIIBHBIMU
YUCIaMH TPOUCXOIUT Ha OCHOBE COACPIKATEIBHOTO MOIXOoIa. DTO
IMO3BOJISIST Ha JOCTYHHOM YpPOBHE NO3HAKOMHUTBH Yy4YaluXcCs
OPaKTUYICCKHU CO BCEMHU OCHOBHBLIMU MOHATHUAMH TEMBbI, B TOM YUCJIC
M C T[OpaBWJIaMHd 3HAKOB TIPU BBIIIOJTHCHUH apUOPMETUICCKUX
nericteuil. 3yueHue paliioHaIbHBIX YUCEII HA 3TOM HE 3aKOHYUTCS,
a OydeT MOpoJOJKEHO B Kypce anreOpbl 7 Kjacca, YTO CTaHET
CICAYIOIIUM IIPOXOAOM BCEX IPHUHIOUIIHUAJIBHBIX BOIIPOCOB, TEM
caMbIM pa3JleJIeHHEe TPYIHOCTEH oOJeryaeT BOCIIPUITHE MaTepHuaa,
a pacmpenesiecHWe BO  BPEMEHH  CIIOCOOCTBYeT  IIPOYHOCTH
MIPUOOpETaeMBIX HABBIKOB.

IIpu oOyuyeHMH pemIeHHIO TEKCTOBBIX 3amad B 5—6 Kiaccax
HUCHOJIB3YIOTCS apu(PMETHYSCKHE NPUEMBI PEIICHUs. TeKCTOBBIC
3aaa4v, pemacMbIC IIpU OTpa6OTKe BBIYHUCJIINTCIIBHBIX HABBIKOB B57
6 kyaccax, pacCMaTPUBAIOTCS 3aJlaYM CICAYIOIIUX BHIOB: 3aJla4d Ha
IBWJKCHHWE, Ha  4YacTH, Ha  IIOKyIIKW, Ha  pabdoty WU
OPpOU3BOAUTECIILHOCTh, HAa MPOUCHTHI, HA OTHOIICHUA W IIPOMOPIHUHA.
Kpome Toro, o0yuarommecs 3HaKOMSTCS C IPUEMaMH PEIIICHUS 3a/1a4
nepeOoOpoM  BO3MOXKHBIX  BapHaHTOB, ydarcs paboraTth C
nHDopManuel, mpeJICTaBISeHHOW B ¢opme TaOJIUI] UITH JHarpaMM.

B  pabGoueit nporpamme  nOpeaycMOTpeHO  (GOopMHUpPOBaAHUC
MIPONEAEBTHYCCKUX alTeOpantdecKux IpeacTaBieHuil. byksa,



KaK CUMBOJI HEKOTOPOIr'O YMcJia B 3aBUCUMOCTU OT MaTeMaTUUECKOTO
KOHTEKCTa BBOJMUTCS MOCTENEHHO. ByKBeHHass CUMBOJIMKA IIMPOKO
HCIIOJIB3YETCSI TPEXkJI€ BCEro JUISl 3allMCH OOIIMX YTBEPXKICHHH WU
NpeIoXKeHn,  (GopMyJs, B  YaCTHOCTH  [JJIsI  BBIYHCICHHA
T€OMETPUUYECKUX BEJIMUMH, B KQaUECTBE «3aMECTUTEJISD» 4YHCIIa.

B kxypce «MartemaTtuku» 5—6 KjIaccoB MpeAcTaBlIeHa HarasaHas
reoMeTpHsi, HallpaBJICHHAasi Ha pa3BUTHE OOpa3HOTO MBIIUICHUS,
IIPOCTPAHCTBEHHOTO BOOOpaKCHUs, N300Pa3UTEIIFHBIX YMEHHUH. DTO
BaKHBIN 3Tall B U3YyUYEHUU I'€OMETPUHU, KOTOPHIH OCYIIECTBIISIETCS
Ha HaIrJSITHO-IPAKTHUYECKOM YPOBHE, OIMPAECTCs Ha HATJSIIHO-
obpa3zHoe MbIIUICHHE OOydarommuxcs. bompmasi poiabp OTBOAUTCSA
MIPAaKTUYECKOU AEATEIIbHOCTH, OIIBITY, DKCIEPUMEHTY,
MozaenupoBaHuio. OOydaromuecss 3HAKOMSITCS C T€OMETPUUECKUMH
(purypamm Ha MIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTECHIINMHU
KOH(UTypausiMu, ydaTcsi U300pakaTb UX Ha HCJIUHOBAHHOU U
KJIeTYaTOU Oymare, pacCMaTpUBAIOT UX MpocTeiilme crolictea. B
IpoIlecce W3yUECHHUS HAIJISAHOM TE€OMETPUHM 3HAHUS, ITOJIyYCHHBIC
o0ydJarImMUMHUCsT B Ha4vaJIbHOW IIKOJE, CHCTEMAaTH3UPYIOTCS U
pacuImpsoTCcs.

MECTO YUEBHOI'O KYPCA B YUEGHOM IIJIAHE

CornacHo y4yeOHOMY IulaHy B 5—6 Kjaccax H3ydaeTcs
WHTETPUPOBAHHBIN IIpeameT «MareMaThKa», KOTOPBIi BKIIIOYAET
apudmeTndeckuii MaTepual M HarJsIIHYI0 T€OMETPHIO, a TaKKe
MIPOTIEICBTUYECKUE CBEJICHUS W3 aJIreOpbl, SJIEMEHTHI JIOTUKH U
Hadaya oIMcaTeJIbHONW CTaTUCTUKH.

V4eOHBIN TUTaH Ha U3YUYCHUE MaTEMaTUKU B 5—6 KjaccaX OTBOIHT
HEe MeHee 5 y4yeOHBIX 4YacOoB B HEJENII0 B TEUEHHE KaXKJAOro roja
o0Oyuenwns, Bcero He MeHee 340 y4eOHBIX YacoB.

COAEPXXAHUME YYEBHOI'O KYPCA (I10 'OJIAM OBYYEHU )
5 kmacc

Hamypansusie uucna u nyo

Harypansaoe wuwncrmo. Psax mwatypanpueix uymcen. Ywuciao O.
MN3o00paxkenne HaTypalbHBIX YHCEJI TOYKAMHU Ha KOOPJAWHATHOM
(9uCcI0OBOM) MPSAMOH.

ITosunmonHast cucrema cuucieHus. PuMmckas HyMepanusi Kak
IIpUMEpP HETIO3UIIMOHHON CHCTEMBI cUuucieHus. JlecaTuuanas cucrema
CUMCJICHMUSL.

CpaBHEHHE HAaTypPAJIbHBIX YHUCEJI, CPABHEHNUE HATYPAIBHBIX YHCEI
¢ HynéM. CriocoObl cpaBHeHMs1. OKpyrileHHUe HaTypajbHBIX YHCE.

CroxeHue HaTypaJIbHBIX YHCEJI; CBOMCTBO HYJS IPU CIOKCHUH.
Brrunrtanue kak pgeiicTBue, OOpaTHOC CIOXKCHHUIO. Y MHOMCHUEC



HATypaJbHBIX YHCEJ;, CBOWCTBA HYJS W CAWHHUIBLI IIPU YMHOXKCHHHU.
Jlenenue kak gelicTBHe, OOpaTHOE€ YMHOXXEHUI0. KOMIOHEHTHI
JICHCTBUIA, CBsI3b  MEXKIYy  HHUMH. IlpoBepka  pesynbTara
apudmMeTuyeckoro neiictus. [lepeMecTUTEIILHOE U COYCTATCIIBHOC
CBOMCTBa (3aKOHBI) CIIOKEHHUS M YMHOXXCHHUS, pacIpeIeIUTeIbHOS
CBOMCTBO (3aKOH) YMHOKCHUS.

Hcnonr3oBanne OykB i1 0O0O3HAYECHHUSI HEHU3BECTHOTO
KOMIIOHCHTA U 3alUCHU CBOUCTB apU(PMETUUYCCKUX ICUCTBUIA.

Jlequtenu W KpaTHBIC YHCIA, PA3JIOKCHUE HA MHOXXHUTEIH.
IIpocTthie u coctaBHble ynucia. [IpusHaku ageaumocTty Ha 2, 5, 10,
3, 9./leneHue ¢ OCTaTKOM.

CrernieHb ¢ HaTypaJbHBIM MOKa3aTeJieM. 3aluch 4YUCia B BHUIEC
CYMMBEI pa3psIOHBIX ClIaracMBbIX.

YucnoBoe BBRIpakeHUE. BBIUWCICHHWE 3HAYCHHU YHCIOBBIX
BBIPA’KEHUM; MHOPSIAOK BBINOJHEHUs AelcTBUU. Mcnonb3oBaHue
OpU  BBEIYUCICHHUSIX MEPEMECTHUTEIHFHOTO ¢ COYETAaTEeIBHOTO
CBOMCTB (3aKOHOB) CJIOKEHHS M YMHOXXEHHUS, paclpeIeIuTeILHOIO
CBOMCTBA YMHOXXCHHSI.

Jlpoou
IIpencraBnenue o nIpodM Kak CrocoOe 3alMcu YacTH BEJIWYHHBI.

OOrIkHOBeHHBIE ApoOu. IlpaBUiIbHBIC W HENPaBWIBHBIC IPOOH.
CMmemanHast Japo0Ob; TpejcTaBIIEeHWE CMEIIaHHOW ApoOu B BUIE
HEINpPaBWJILHOW JpoOKW U BBIJCJICHUE 1EJI0W YacTH YHuciIa U3
HenpaBWILHOU npodu. M300pakeHre npoOeil ToOuKaMu Ha YHUCIOBOM
npsimoii. OcHOBHOe CcBOHCTBO apoOu. CokpamieHue JapoOei.
IMpuBenenue npodu Kk HOBOoMy 3HameHarteso. CpaBHeHHE APOOEii.

CroxeHue U BEIYUTaHUE Ipo0eil. YMHOXKCHHUE U AeJIeHUe Apo0eii;
B3aMMHO-0OpaTHBIE Apoou. HaxoxaeHue JacTu 1[eJIoro U IIeJIoTO Mo
ero YacTH.

Jlecstuanast 3anuck apob6eii. [IpencraBieHue JecATUUHONW ApooH
B BUJI€ OOBIKHOBEHHOM. M300pakeHne NeCsITHYHBIX ApO0ei TOUKaMu
Ha 9UCJIOBOI mpsimoii. CpaBHEHHE OECATUYHBIX JPOOCH.

Apudmerndeckue  JIeHWCTBUST C  JECATUYHBIMH  JIPOOSIMH.
OKpyTiieHHe JECATUIHBIX APOOCH.

Pewienue mexcmoewvix 3aoau

Pemnrenne TEKCTOBBIX 3adad  apUPMETHIECKHM CITOCOOOM.
Penrenne nmoruyeckwx 3amad. PemieHue 3amad mnepeOboOpoM Bceex
BO3MOJXHBIX BapHWaHTOB. VICIOJIb30BaHHWE TPU PEIICHUH 3a1a4d
TAaOJIUIL U CXEM.

Pemienue 3apau, cojepikamiux 3aBUCHUMOCTH, CBSI3BIBAIOIIUE
BEJIMUUHBI: CKOPOCTBH, BpEMsl, PACCTOsIHHE; I€Ha, KOJUYECTBO,
CTOUMOCTh. EnWHUIIBI u3MepeHus: wMacchl, 00BEMa, IICHBI;
paccTosiHUsI, BpPEMEHH, CKOpocTH. CBs3b MEXKIy CIUHHUIIAMA
U3MEPEHUS KaXT0H BEITHUINHEIL.



Penrenue oCHOBHBIX 3ajlad Ha APOOU.
IIpencraBinenve NaHHBIX B BUAE TAOJHII, CTOJIOYATHIX AUATPAMM.

Haznaonaa ceomempusn

Harnsigaele nipencraBiieHust O (Urypax Ha IUIOCKOCTH: TOYKa,
npsimMasi, OTpPE30K, Jyd, YIoJ, JOMaHasl, MHOI'OyIrOJIbHHUK,
OKpPY>KHOCTb, Kpyr. VYroua. Ilpsamoii, ocTpselii, Tynou u
Pa3BEPHYTHIN yIJIbI.

Jdnuaa oTpe3ka, METpUYECKHE €AUHMULBI JJIUHbL. JiuHa
JIOMaHOU, MepUMETpP MHOTIOyrojibHHUKa. M3MmepeHHe U MHOCTpOECHHUE
YIJIOBC IIOMOILBIO TpaHCHOOPTHPA.

Harnsinaele 1mipencraBieHuss o (Qurypax Ha IJIOCKOCTH:
MHOT'OYT'OJIbHUK; MPSIMOYTIOJIbHUK, KBaJpaT; TPEYrojJbHUK, O
paBeHCTBE QUryp.

N306pakeHue ¢uryp, B TOM YHCIC Ha KJeT4daToi Oymare.
ITocTpoeHue KOHpUTypalUii U3 YacTel MPsMOil, OKPY’>KHOCTHU Ha
HEIWHOBAaHHOW W KkieTdaToil Oywmare. Mcmomp3oBaHme CBOMCTB
CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJpaTa.

Ilnomwane OpsIMOYroJbHUKAa U MHOTOYT'OJIBHUKOB, COCTaBJIEHHBIX
U3 OPSIMOYTOJIBHHKOB, B TOM YHCIIE (QUTYpP, U300pakEHHBIX Ha
KJIeTgaToll Oymare. EQWHHUITBEI I3MEpPCHUS ITOMIA TH.

Harnsimable mnpencTaBlieHHsT O IPOCTPAHCTBEHHBIX (QHUIypax:
OpPSIMOYTOJbHBIN napaJiesienuIe/I, KyO, MHOTOIrpaHHUKU.
H3o6pakeHrne NpOCTEHIIMX MHOTOIpaHHUKOB. Pa3BEpTku kyba wu
napasenenunena. Co3nanne Moaesiet MHOTOTpaHHUKOB (M3 OyMmaru,
IIPOBOJIOKH, TUTACTHINHA H JP.).

OO0BEM mOpsIMOYTOJBHOTO mapajiesenuriena, kybda. EauHUIb
U3MepeHus: oobéma.

6 Kxiacc

Hamypansnsie uucna

Apudpmernyeckue IAEHCTBHS C MHOTO3HAYHBIMH HAaTypPaJIbHBIMH
qHUCIIaMH. YucnoBsle BBIpXCHUS, MOPSIIOK aencTBui,
HCIIOJIb30BaHME CKOOOK. lcmonp3oBaHME NpHU  BBIYHMCIICHHUSX
MIePEeMECTUTEIIFHOTO M COYETAaTeIbHOTO CBOMCTB CIOXEHUS |
YMHOXEHHS, pacrpeIeIuTeIFHOr O CBOMCTBaA YMHOKCHHS.
OxpyrieHne HaTypaJbHBIX YHUCEJI.

JlenuTenu U KpaTHbIE YHCIa; HAUOOJIBIIUN OOIIUN AEeTUTENh U
HaMMeHbIIIee odmiee KpaTHoe. [JeIuMOCTh CYMMBI U TIPOU3BEICHHUS.
JlenmeHne ¢ oCcTaTKOM.

Jlpoou
OOBIKHOBEHHAsT APOOb, OCHOBHOE CBOWCTBO JIpOOH, COKpaIleHuE

npoOeii. CpaBHEHHE U yHOpsioYuBaHue npoodeii. PenieHue 3ama4d Ha
HaxOXKJACHUE YaCTH OT LIEJIOT'0 U LIEJI0T0 MO ero YyacTu. [[podHoe uncio
Kak pe3yJibTar nesieHus. [IpeacraBieHne AeCATUYHONW NpoOU B BHIC



OOBIKHOBEHHO apobu " BO3MOYXHOCTh MPEICTABICHUS
OOBIKHOBEHHOW IpoOW B BUIEC JECATHYHOU. JlecsaTuuHbie npodu u
MEeTpHYECKas cucTeMa Mep. ApupmMeTndecKue NSHCTBUSI U YUCITOBBIC
BBIPAXKCHUSI C OOBIKHOBCHHBIMHU U JACCSITHYHBIMU JIPOOSIMHU.

OtHomrenue. JledeHne B JaHHOM OTHOIIeHWH. Macmra0,
nponopuusi. [lpuMmeHenne nponopuuii Npyu peuIeHuy 3aja4.

ITonsatue mpoueHTa. BplumcieHne mPOIIEHTa OT BEIWYHUHBI U
BEIIMYMHBI MO e€ MPOICHTY. BBIpakeHWe MPOIECHTOB NECATHIHBIMU
apoOsimu. PereHme 3amad Ha TPOIICHTHI. BhIpa)keHHE OTHOIICHUS
BCJIMYHH B MPOIICHTAX.

Ilonoscumenvuvie u ompuyamensusvle yucia

ITonmoxxutenpHbIE U OTpULIATENbHBIC Yucia. [{enble uncia. Monynb
4pcia, TeOMeTpHUYecKasi HHTepIIpeTanusi MOAYJsl  dYucia.
MN306pakeHne dYHcenl Ha KOOPAWHATHOU TipsiMoid. YmMCIIoBBIC
npoMexxyTku. CpaBHeHHE dYHcell. Apu]pMeTHdecKHue AEeHCTBUS C
MOJIOKUTEIBHBIMHU U OTPULATEIIHFHBIMHU YHCIIAMU.

IlpssmoyronpHass  cucTemMa  KOOpPAMHAT  HAa  IUIOCKOCTH.
KoopamnaaTel TOUKM Ha IIJIOCKOCTH, aOciucca HW  OpJAWHATA.
ITocTpoenne Touek u pUryp Ha KOOPAUHATHON INIOCKOCTH.

Bykeennvle eviparcenus

ITpuMeHneHnue OyKB JUIsI 3aITUCH MaTEMaTHYSCKUX BBIPAXKEHUH U
npennoxennii. CBolicTBa apudMeTHICCKUX NehcTBUil. BykBeHHBIC
BBID@&XXEHUSI W YHCJIOBBIE IIOJICTAaHOBKH. ByKBEHHBIE paBEHCTBA,
HaXO0XJEHHE HEU3BECTHOro KoMmIoHeHTa. dPopmynsl; (opmyIsl
rnepuMeTpa M IUIOMAJAN MOPSIMOYTOJIBHUKA, KBajapara, o0bEma
napajuieJienuiie[a u Kyoa.

Pewienue mexcmosvix 3aoau

PemieHre TEKCTOBBIX 3amad apu@METHYSCKUM CIOCOOOM.
Pemenue jiorudeckux 3anad. PemieHwe 3amad repebopoM BCex
BO3MOYKHBIX BapHAHTOB.

Pemienue 3amau, cojaeprkaniux 3aBUCHUMOCTH, CBS3bIBAIOIINX
BEJIMYUHBI: CKOPOCTh, BPEMs, PACCTOSIHHE, II€Ha, KOJHUYECTBO,
CTOUMOCTB; IIPOU3BOJUTEIBHOCTE, BpeMsi, 00bEM padboTsl. EquHuIE!
U3MEPEHUS: MaCChl, CTOUMOCTH; PACCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXKIY SOUHHUIIAMHA U3MEPCHUS KaXKI0W BEIINYUHBI.

Pemenue 3ajnad, CBSI3aHHBIX ¢ OTHOIIIEHUEM,
MIPONOPIIHOHATIFHOCTHIO BEJIMYHH, IIPOIICHTAMU; pemenne
OCHOBHBIX 3aj/1a4 Ha JPOOHWU MPOIIEHTEHI.

Omnesnka u OPUKHIKA, OKpyTJIEHHE  pe3yjbTaTa.

CocraBiicHUE OYKBCHHBIX BBIPAXKCHHUH 10 YCIIOBUIO 3aa4H.

IIpencraBieHue MaHHBIX C IOMOIIBKD TAOJHUIl © JUATPAMM.
CrombyaThle AUarpaMMbl: YTEHHE U MOCTPOcHUE. UTeHHe KPYTOBBIX
JarpaMMm.



Haznaonaa zeomempus

Harnsimaeie npeacraBieHus O GUrypax Ha IUIOCKOCTH: TOYKA,
npsimasi, OTpEe30K, Jyd, YroJji, JIOMaHasi, MHOTOYTrOJIbHUK,
4eThIPEXYTOJILHUK, TPEYTOJIBHUK, OKPYIKHOCTh, KPYT.

BzanMHOE pacnosio’KeHHEe ABYX TIIPSIMBIX Ha ILUIOCKOCTH,
napaJuieibHbIC MIPsIMbIC, TEPHSHAUKYJISIPHBIC MIpsiMble. MI3MepeHue
PacCTOSIHUN: MEXKY JABYMSs TOYKAMHU, OT TOYKH 0 HPSIMOM; JUTHHA
MapIlpyTa Ha KBaJIPaTHOMN CETKe.

H3MepeHne W IMOCTPOCHHUE YIJOB C IMOMOIIBIO TPAHCIIOPTHPA.

Bunsr TPEYTOJIbHUKOB: OCTPOYTOJILHBIH, MPSMOYTOJIbHBIM,
TyHOYTOJIbHBIN; paBHOOEIPECHHBIA, PaBHOCTOPOHHUM.
YeThIpEXyTroabHUK, IPUMEPBI 9eThIPEXYTOJIBHUKOB.

I[IpssMOyTOJILHUK, KBaJpaT: HWCIIOJIb30BAaHUEC CBOWCTB CTOPOH,
yIJIOB, amaroHamneil. lM3o0pakeHne reoMeTpudeckux ¢GUryp Ha
HEJIMHOBAaHHOW OyMare ¢ WCIIOJIb30BAaHUEM IUPKYJIS, JITUHEHKH,
YrojbHHKA, TpaHcnopTupa. [locTpoeHust Ha KjieT4aTol Oymare.

Ilepumerp MHOroyrojibHuka. lloHsTHe MIOmAAU (QUTYDHI;
eOMHUNBI W3MepeHus Iuromann. IIpubmmkEHHOE H3MEepeHue
mwromann (uryp, B TOM HYHCJIE Ha KBaJIpaTHOU CETKe.
Ipubnux€HHOE U3MEPECHUE JUTUHBI OKPY KHOCTH, TUIOIAIN KPyTa.

CuMMeTpus: IICHTpaJIbHAsI, OCeBasi U 3epKajbHasi CHUMMCTPHH.
ITocTpoeHHE CUMMETPHUYHBIX (QUryp.

Harnsimable TIpeCcTaBiCHHsS O MPOCTPAHCTBEHHBIX (QuUrypax:
napasuiejierune1, Ky0, npusMa, nupamMuia, KOHYC, HMHJIHHApP, IIap
n cdepa. HM3o0pakeHume mnOpPOCTpaHCTBEHHBIX Quryp. IIpumepsr
pa3BEPTOK MHOIOrPAaHHUKOB, LHWIHHApPa U KoHyca. Co3naHue
MoJieJiel MPOCTPAaHCTBEHHBIX ¢uryp (m3 Oymarw, IPOBOJIOKH,
IUIACTUIIMHA U JIP.).

ITorsatTne o00BEMa; enuHHUNBI w#U3MepeHUs o00BEMma. OOBEM
OPsSIMOYTOJBHOTO TTapalijielienuIie/ia, Kyoa.

TUIAHUPYEMBIE  TIPEJIMETHBIE ~ PE3VJITATbI ~ OCBOEHHS
T[IPUMEPHOI PABOUEN ITPOTPAMMBI KYPCA (II0 T'OJIAM
OBYUEHUS)

OcBoenne yuebHOoro kypca «Maremarnka» B 5—6 Kitaccax
OCHOBHOM MIKOJIBI JOJKHO OOECIeunBaTh AOCTHIKECHUE CIIETYIOIINX
MPEeMETHBIX 00pa30BaTEJILHBIX PE3yJIbTATOB!

5 kmacc

Yucna u gviuucnenus
e TloHMMATh W MPABHILHO YIOTPEOISITH TCPMHUHBI, CBSI3AHHBIC
C  HATypaJIbHBIMU  YHUCJIAMH, OOBIKHOBEHHBIMH U
JIECSITUIHBIMH IPOOSMH.
e CpaBHUBAaTh U YNOPSANOYUBATH HATypallbHbIC YHCJA,
CpaBHUBATh B IIPOCTCHIINX CIIydasx OOBIKHOBCHHBIC ApOOH,
JIeCSITUYHBIC APOOH.



COOTHOCUTH TOUKY Ha KOOPJIUHATHOMN (YHUCIOBON) MPsIMOH C
COOTBETCTBYIOIIUM €M YHCIOM M M300pakaTb HaTypalbHbIC
4yypcia TOYKaMU Ha KOOPJAMHATHOM (YHUCIIOBOM) MpsIMOIL.
BemonsATe apudmMernueckne NEHCTBUS C HATypaJbHBIMHA
YHCIIaMU, C OOBIKHOBEHHBIMH APOOSIMH B IIPOCTEHIINX
cinydJasx.

BEITOTHATE NPOBEPKY, NPUKUAKY PE3YIIHTATA BEIYUCICHUI.
OKpyriaTe HaTypalbHbIC YHCIIA.

Pewienue mexcmosvix 3aoau

PemraTe TeKCTOBBIC 3amauu apU(PMETUISCKUM CITIOCOOOM H C
IMIOMOII[bI0O OPraHU30BAaHHOI'O KOHEYHOIr'o Iepedopa Bcex
BO3MOXXHBIXBAPUAHTOB.

Pemarp 3aj/1a4u, cojzieprKame 3aBHUCUMOCTH,
CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTh, BPEMsI, pPACCTOSIHHUE;
LIeHa, KOJINYECTBO, CTOMMOCTb.

Hcnonp30BaTh  KpaTKHE  3aIlUCH, CXEMBbI, TaOIHUIIbI,
0003HAYCHHUS TIPHU PELICHUU 3ajady.

ITons30BaThCsI OCHOBHBIMH CAMHUIIaMU HU3MCEPCHUA: LCHBI,
MacChl; PACCTOSIHUSI, BPEMEHH, CKOPOCTH; BBIpaXKaTh OJHH
€IVHUILbl BEIUYHUHBI Uepe3 Apyrue.

W3BnekaTb, aHAIU3UpPOBATH, OIIEHUBATH HWHQOpPMAIIHUIO,
MIPEeJICTaBIICHHYIO B Tabiuie, Ha cTOJOYaTON auarpamme,
WHTEPIIPETUPOBATH MpeICTaBIICHHBIC JTaHHEBIE,
HUCIIOJIB30BaTh JaHHBIC ITPHU PCIHICHUN 3aJa4v.

Haznaonasn zeomempus

ITonp30BaThCsI FEOMETPUUECKUMHU HNOHATUSIMU: TOUYKA, MpsiMasi,
OTPE30K, JIy4, YIroJ, MHOTOYTOJbHHUK, OKPYXHOCTb, KPYT.
I[IpuBomuTe TpuUMEpsl OOBEKTOB OKPY’XKAIOIIETOo  MHpa,
nMeromux (popMy M3ydeHHBIX '€OMETPUUECKUX (puryp.

HWcnonb3oBaTh TEPMUHOJIOTHUIO, CBS3aHHYIO C  yIJlaMU:
BEpIlIMHA CTOPOHA; C MHOT'OYrOJbHHMKaMU: YTOJ, BEpIIMHA,
CTOpPOHA, JAMaroHallb; C OKpPYXKHOCTBIO: paauyc, auamMerTp,
LEHTP.

MN3o0paxkaTh W3y4YEeHHBIC TIEOMETpPHYECKHE (QHUTYphl Ha
HEJIWHOBAaHHOW W KJeT4aTou Oymare ¢ MOMOIIBIO MHUPKYIS U
JTUHCUKH.

Haxoautp 1JUHBI OTPE3KOB HENOCPEICTBEHHBIM U3MEPEHUEM C
NOMOUIBIO JIMHEWKH, CTPOUTHh OTPE3KH 3aJlaHHOW JJINHBI;
CTPOUTH OKPY>KHOCTh 3aJaHHOI'0 pajauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB HPSIMOYTOJIbHUKA,
KBajpara sl UX HOCTPOEHMUs, BBIYMCICHHS [UJIOIIAaAu U
nepuMeTpa.

Beraucnosare nepuMeTp " TUIoINa b KBajpara,



OpsIMOYTOJIbHHUKA, duryp, COCTaBJICHHBIX u3
OpsIMOYTOJIBHUKOB, B TOM 4HcCiie (pUryp, n300pakEHHBIX Ha
KJIeTYaToOM Oymare.

ITonp30BaThCsl  OCHOBHBIMH  METPHYSCKUMH  CSIAHUHHUIIAMH
U3MCPCHUsI IJIUHBI, IUIOIIAAH; BBIPpAXXaTh OJHU CJIUHUIIBI
BEJIMYUHBI Uepe3 ApyTHe.

Pacno3naBath napasuIeICITUIIC]I, KyO, HCMOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIIHMHA, pPeOdpo TpaHb, UIMEPCHUS;
HaXOJIUTh U3MEPCHUSIapaUICICIUuIIea, Kyoa.

Brerauciste 00b€M KyOa, mapajuienenunesa 1o 3aJaHHbIM
U3MCPCHUSIM,  IIOJIb30BAThCS  CIUHHUIIAMH  HU3MCPCHUS
o0BEMa.

Pemiath HECJOXHBIC 3aJa4d HAa HU3MEPEHHE T'€OMETPUUCCKHUX
BCJIMYHUH B MPAKTUYCCKUX CUTYyalUAX.

6 k1ace

Yucna u eviuucnenusn

3HaTh U ONOHUMATh TEPMUHBI, CBS3aHHBIC C Pa3IMYHBIMU
BHUAAMHU YHCEJ U CIIOCOOaMH HX 3aIlMCH, IIEPEXOIUTh (eCiu
5TO BO3MOJKHO)OT OJIHOU (POPMBI 3alTUCH YUCIA K JPYTOM.
CpaBHUBATH u YHOps10YUBaTh LeJIble 4qucia,
OOBIKHOBEHHBIC W OECIATHYHBIC NIPOOH, CpaBHHUBATH YHCIIA
OJIHOT'O U Pa3HBIX 3HAKOB.

BpInomHATH, codeTass YCTHbIE M NHUCBMEHHBIC TPUEMBI,
apudMeTHYeCKHe ACUCTBUS C HATYyPAJIbHBIMH U II€JIBIMH
YUCIaMH, OOBIKHOBEHHBIMH U HOECATHYHBIMU JIPOOSIMH,
MOJIOKUTEJNbHBIMHU U OTPULIATEIBHBIMU YHCIaMHU.
BprauciasiTh 3HaYEHUST YUCIIOBBIX BBIPAXKEHUH, BHITTOJTHATH
NPUKHUIKY U OLICHKY pe3yJibTaTa BBIUNCIEHUMN; BBIIIOJIHATH
IpeoOpa30BaHUsI YHCIJIOBBIX BBIPAXXEHHUM Ha OCHOBE
CBOWCTB apu(PMETUIESCKUX JICHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAWHATHOM HOpPSIMOA C
COOTBETCTBYIOIIMM €Wl YHCJIOM ¢ H300pakaTb YHUcCIa
TOYKAMH Ha KOOPJAWHATHOM TMIPSAMOI, HAXOAUTH MOIYyIb
quca.

COOTHOCHUTH TOYKHU B HpﬂMoyFOHLHOﬁ CUCTEMEC KOOpAUHAT C
KoOpAWHaATaAMH 3TOH TOYKHU.

OprrJ’IﬂTI) IICJIbIC YHcCjia U ACCATHYHBIC I[pO6I/I, HaxoauThb
HpI/I6J'II/I)KeHI/Iﬁ YUCCII.

Yucnosvie u 6yK6€HHble BbIPAINCCHUA

ITornMaTh W yHOTPEOIISITH TEPMUHBI, CBA3aHHBIC C 3aIHCBHIO
CTEeNICHHM YHCIIa, HAaXOIUTHh KBaJApaT U KyO UHcCHa, BEIYUCISITH
3HAYEHUsI YUCIOBBIX BBIPAKEHUM, COAEPIKAIIUX CTEIECHU.

ITomp30BaThCs  OpH3HAKaMH  JICJIUMOCTH,  PACKIIaIbIBAaTh



HaTypajbHbIE YKCJIa HA OPOCTbIE MHOXUTEIU.
IMTonp3oBaThest MacuITaboOM, COCTaBIISITH — MPOMOPIIAU
OTHOIIICHUS.

Hcnionp30BaTh OYyKBHI I 0003HAYCHHUS YHUCEI MIPU 3AMUCH
MaTeMaTHYECKUX BBIPAKCHUH, COCTABIISITE OyKBEHHBIC
BBIpaKCHUS U (OPMYJIbI, HAXOJIUTh 3HAUCHUSI OYKBCHHBIX
BBIPA)KCHUH, OCYIIECTBIISASI HEOOXOJIUMBIC MOACTAHOBKU U
npeoOpa3oBaHUS.

HaxonuTe HEU3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

Pewienue mexcmosvix 3aoau

Pemrate MHOTOIIIarOBBIE TEKCTOBBIE 3a1a4u
apu(MeTH4eCcKUM CII0OCOOOM.

Pemrats 3a7a4u, CBsI3aHHBIE c OTHOILIEHHEM,
OPONOPIIMOHAIBHOCTHIO BEJIMYNH, IPOIIEHTAMHU; PEIIaTh TPU
OCHOBHBIE 33J1a41 HAa APOOW U MPOLICHTHI.

PemraTte 3amaum, comeprkalinue 3aBUCUMOCTH, CBSI3BIBAIOIINE
BEIWYUHBI:  CKOPOCTb, BpeMs, pacCTOsSIHHE,  IeHa,
KOJIMYECTBO, CTOMMOCTbH; MPOU3BOJUTEIBHOCTb, BpeEMH,
00bEMa paboThl, HCIONB3YsI apudMEeTHUYECKHE HASHUCTBHSI,
OLIEHKY, MPUKUJKY; MOJIb30BAaThCS E€IUHULAMHU H3MEPEHUS
COOTBETCTBYIOIINX BEIHWYHH.

CocTaBisiTh OyKBEHHBIE BBIPAXKEHHS IO YCJIOBHIO 3a/Ia4H.
H3BnekaTts nHGOpMALHIO, IPEJICTABICHHYIO B TaOJIMIIax, Ha
JIMHEWHOW, CcTOJO0YaTON WM KpPYroBOM auarpaMmax,
HHTEPIPETUPOBATH MpeICTaBICHHBIC JTaHHBIC;
HMCHOJIb30BAaTh JaHHBIE IPU PEIICHUH 3a1a4.

IIpencraBnsare wHGOpPMAUHMIO €  IOMOIIBIO  TaOJIMII,
JIMHEUHOU U CTOJIO0YATON JAuarpaMmm.

Haznaonaa ceomempusn

I[TpuBonuTes TpUMeEpbl OOBEKTOB OKPY’KAIOIIEro MHpa,
uMermux GopMy HM3YUYEHHBIX T€OMETPHUUYECKHX IUIOCKHX H
OPOCTPAHCTBEHHBIX  (pUTYp, TIpUMEpPHI  pPaBHBIX U
CUMMETPUYHBIX QUryp.

H300paxkaTe ¢ MOMOIIBIO IUPKYJIS, IMHEHKH, TPAHCIIOPTHPA
Ha HEJIMHOBAHHOM M KileT4yaTol Oymare n3ydeHHBbIE IIJIOCKHUE
reOMeTpUUYECKUE dburypst u KOH(pUTrypanuu,
CUMMETPHUYHBIEC (UTYPHI.

ITonb3oBaThCsl r€OMETPUUECKUMU HOHSITHUSIMU: PABEHCTBO
¢puryp, cummerpus; HCITOJIb30BaTh TEPMHUHOJIOI'UIO,
CBSI3aHHYIO C CHMMETpHEH: OChb CHMMETPHUH, IICHTP
CUMMETPHUHU.

Haxoautp BeJWYMHBI YIJIOB HU3MEPEHUEM C IMOMOIIbIO
TPAaHCIIOPTHPA, CTPOUTH YIJBI 3aJJaHHON  BEIWYWHEI,
MOJIL30BATHCS MPHU PEUICHUH 3a4a4 I'PaJlyCHON MEpOUl yIJioB;



pacro3HaBaTh Ha YEPTEXkaX OCTPBIN, MPAMOM, pa3BEPHYTHIN
U TyHOHW YTJIBI.

Beraucnsares anuHy J0MaHOM, NMEPUMETP MHOTOYTOJIBHHUKA,
NOJIb30BAaThCs €AUHUIIAMU U3MEPEHUs JUINHBI, BbIpaXXaTh
OJHU €IUHULIBI U3MEPEHUS NJINHBI Yepe3 ApyTHue.
Haxonnth, wHcmonb3yst UepTEXHBIE HWHCTPYMEHTHI,
PAcCCTOSIHUSI: MEXJIy JABYyMs TOYKaMH, OT TOYKH 1O
OPsSIMOM, VIMHY IIyTH Ha KBAJAPAaTHOMU CETKE.

Beraucnosite  noomans  (puryp,  COCTaBICHHBIX U3
OpsIMOYTOJIbHUKOB, HUCIIONB30BaTh  pa3bueHue Ha
OpsIMOYTOJIBHUKH, Ha PaBHBIEPUTYPHI, JOCTpAaUBaHUE JI0
OpsIMOYTOJIBHUKA; MTOJIB30BATHCSI OCHOBHBIMH €IWHUIIAMHU
U3MEpEeHUs] IUIoOIaay; BBIpaXaTh OJAHHU  E€IWHUIIBI
U3MEpPEHUs IIJIOMIAaN Yepe3 aApyTHue.

Pacrio3nHaBate Ha MOJAENSIX M HM300paKCHUSIX HHPaMHLY,
KOHYC, IMJINHAP, UCTIOJIH30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pebpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

M3ob6paxkaTtp Ha KieT4aToi Oymare mnOpsMOYTOJbHBIH
napaiiescnuIe.

Berauciaste 00bEM NIPAMOYTOJIBHOTO MapajiesenuIie/ia,
Ky0a, MoJb30BaThCA OCHOBHBIMHU CAUMHUIIAMU HU3MEPEHUS
0o0bEéMa; BBIpaXXKaTh OJHHM E€IMHUIIBI U3MEpeHUs oO0BEMa
qepes Jpyrue.

Pemats HECJIOKHBIC 3aja4u Ha HaxOXXJCHUE
TE€OMETPHUYECKHUX BEIUYNH B MPAKTUUYECKUX CUTYyaIHUSIX.



TEMATUYECKOE ITIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OJAM OBYYEHNA)
5 knacc (ue menee 170 )

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

HartypanbHbie
yuciaa. [eiictBusic
HATYPaJIbHBIMH
YHCIAMH

(90 u)

JlecaTuuHasi cUcTeMa CYHCIICHUSI.
Psan HaTypaJIbHBIX qHCe.
Harypaneubeiit  psa.  Ywucmo 0.
HartypanbHble qucia Ha
KOOPpAHUHATHOU OpsIMOM.
CpaBHeHHe, OKpYTJICHHUE
HaTypaJIbHBIX YUCEII.

ApudmMeTHdeckue — IEHCTBHS €
HaTypalbHBIMH dyncinaMu. CBOWCTBa
HYyJIsl IPU CJI0KEHUU U YMHOXEHUU,
cBOMCTBa € IMHUIIbI npu
yMHOXeHHUHU. [lepemecTturensHoe n
coueTaTeIbHOE CBONCTBA CI0KEHUS
W YMHOXXEHHSI, paclpeaeInTeIbHoe
CBOMCTBOYMHOYKEHHUSI.

Jlenurenu W KpaTHbIE  YHCIIA,
pasyioKeHue quciia Ha
MHOKUTENU. JIeJIeHUE ¢ OCTATKOM.
TIpocTeie ¥ COCTaBHBIE 4YHCJIA.
[IpuzHaku neaxumocTt Ha 2, 5, 10,
3, 9.

CreneHnp c
moKas3aTeJyeM.

HaTypaJIbHBIM

Yurath, 3aNMCHIBATH, CPAaBHUBATH HATypaJbHbIC YHUCIIA,;
NnpeUIaraTh U 00CyKIaTh CIIOCOOBI YIIOPSIOYUBAHHS YHCEIL.
HN306pakaTh KOOpPIWHATHYIO IPsIMyIO, OTMedYaThb dYHCIIa
TOYKaMH Ha KOOPJAWHATHOH NPsIMOH, HAXOAMTH KOOPIWHATHI
TOYKH.

HUccaenoBars cBoiicTBa HaTypalbHOTO psaa, uucen 0 u 1 mpu
CIIO)KEHUU M YMHOYKCHUH.

Hcnosib30BaTh NPaBUJIO OKPYTIICHUS HATYPATbHBIX YHCEIL.
Boinmonnsite apudMernueckme JeicTBUSI C HATypaJbHBIMU
YHUCJIAMHU, BBIYHMCJISITH 3HAUCHUS] YHCIIOBBIX BBIPAXKEHHH CO
cKkoOKamMH U 6e3 CKOOOK.

3anuchIBaTh MPOW3BE/ICHUE B BUJE CTENCHH, YMTATh CTEIICHH,
HCMOJB30BATH TEPMHHOJOTHIO (OCHOBaHHWE, IIOKA3aTellb),
BBIYHMCISATH 3HAYEHUS CTCICHEI.

BBINOJHATH, TPHKHAKY ¥ OIEHKY 3HAYeHUH YHCIIOBBIX
BBIP@KEHUI, TMpeNIaraTb U NPHMEHSITh NMPHEMBI NMPOBEPKH
BBIYHCJICHUH.

Hcnonb3oBaTh mNpH  BBIYHCIEHHSIX  IIEPEMECTUTEIIBHOE U
coYeTaTesIbHOe cBoO¥iCcTBa CIIOKEHUSI u YMHOKEHHUSI,
pacnpenenuTebHOe CBOMCTBO YMHOXEHHUsI; (DOPMYJIMPOBATH W
NPUMEHSITH MpaBHJIa IpeoOpa3oBaHUs YUCIOBBIX BRIPAXKCHUIN Ha
OCHOBE CBOWCTB apU(PMETHUCCKHUX JICHCTBHIA.




YucnoBrie BBIpAYKECHUSI;
TMOPSIIOK JIEUCTBUH.

Pemenne TekcTOBBIX 3amad Ha
Bce apudMeTHYecKue eHCTBUS,
Ha JIBUKEHHUE U TMOKYIIKHU

HccienoBaTh 4HCIOBBIE 3aKOHOMEPHOCTH, BBIABHIaTh U
000CHOBBIBATL THUINOTE3bl, (OPMYJHPOBATL 0000IICHUSA H
BBIBO/bl TI0 pPE3yJbTaTaM IPOBEAEHHOTO HCCIEIOBAHHUS.
DopMyIMPOBATH ONpeAeJeHusl JCIUTENs] U KpPaTHOro,
Ha3bIBATh JCIUTENN U KpaTHbIE YHCJIA; PacHo3HABaTh
NpOCTBIE M COCTaBHBIE 4HCHa; (opMyaupoBaTh U
NpUMEHsITh NPH3HAKH 1nenuMoctu Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJTOPUTM PA3JIOKEHHsI YHCIAa Ha IIPOCTHIC
MHOJKHTEJIH; HAXOAUTH OCTAaTKH OT JIEJICHHUS U HEIOJIHOE
YacTHOE.

Pacno3HaBaTh WCTHHHBIE M JIOKHBIC BBICKa3bIBAaHHS O
HaTypaJIbHBIX YHUCJIaX, MPUBOJIUTH NMPUMePbI U KOHTP-
NIpUMEpPHI, CTPOMTH BBICKA3BIBAHUSA U  OTPHUIIAHUS
BBICKQ3BbIBAHHWI O CBOMCTBAxX HATypaJbHBIX YHCEIL.
KoncTpynpoBaTh  MaTeMaTH4YecKHe  MNpeIJIOKeHHUS]  C
MOMOIIBIO CBSI30K «W», «WJIM», KECIH..., TO...».

PemaTh TEKCTOBBIE 3a1add apU(PMETHUCCKHM CIIOCOOOM,
HCMOJIb30BATh  3aBHCHMOCTH  MEXIy  BEJIHMYMHAMU
(CKOpOCTb, BpeMsI, pACCTOSIHHE; I[eHa, KOJHWYECTBO,
CTOMMOCTBH JIp.): AHAJIU3UPOBATH U OCMBICJINBATH TEKCT
3amauy, NepedopMyaHpPOBATHL  YCIOBHE, H3BJIEKATh
HEOOXOAWMEIE JaHHBIE, YCTAHABJIMBATH 3aBHUCHMOCTH
MEXIy BEIWYHHAMH, CTPOUTHL JIOTHYECKYIO IIETTOUKY
paccyXaeHui.

MoaeaupoBaThk XOJI PENIEHUs 3aJadyd C TOMOIIBIO
pUCYHKa, CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa3dupaTrb, ONEHHBATH  PA3JIUYHBIC
pelIeHus, 3aNiCH PeIIeHN TeKCTOBBIX 3ajad.
Kputnueckn  omeHHMBATh  TIONy4YeHHBIH  pe3yibTar,
OCyIIEeCTBJISTh CaMOKOHTDPOJIb, TIPOBEpsii OTBET Ha
COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIIHOKH.

PemaTh 3a7a4u ¢ IOMOIILIO NMepedopa BCEX BOZMOXKHBIX
BapHUaHTOB.

3HAKOMUTBLCSI ¢ HCTOPHeEi pa3BUTHS apU(PMETHKH




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

Harasjanas
reoMeTpus.
JIuHMH HA
IUIOCKOCTH
(BKIIOYEHO B
nepBblIii pasjen)

Touka, mpsimasi, OTPE30K, JIyY.
Jlomanasi. HM3mepeHue IUHBI
OTpe3Ka, METPUUYECKHUE €IUHUIIBI
U3MepeHus: JUTMHbI. OKPYKHOCTH

U KPYT.

ITpakTrueckas paboTta
«ITocTpoenue y30pa u3
OKPY>XHOCTEH).

VYronu. Ilpsmoii, ocTpbelii, Tynou

u Pa3BEPHYTHIN YTJbI.
N3mepenue yrios.
[MpakTuueckas padoTta

«IlocTpoenue yrion»

Pacno3naBaTh Ha dYepTekaX, pPHUCYHKAaX, ONHMCHIBATH,
HCIIOJIb3Ysl TEPMUHOJIOTHIO, U M300pa’KaTh C IIOMOIILIO
4epTEXKHBIX MHCTPYMEHTOB: TOYKY, MNPSAMYIO, OTPE30K,
JIyd, yroJjl, JIOMaHyI0, OKPY>KHOCTb.

Pacno3HaBaTh, NIPUBOANTL NMPUMePbl OOBEKTOB PEATLHOTO
MHPa, UIMEIOMNX (GOPMY HU3YUEHHBIX (QUTYD, OLEHUBATh UX
JIMHEHHBIE pa3MepBhl.

Hcnoab3oBarhb JIMHENKY u TPAHCIIOPTHUP Kak
MHCTPYMEHTHI [JIsI TIOCTPOSHUS U U3MEPEHUS: U3MePSTh

NIAHY OTpEe3Ka, BEIWYHHY YIJa; CTPOUTH OTPE30K
3aJlaHHOW  JUIMHBI,  YTrOJ, 3aJTaHHOM BCJIMYUHBI;
OTKJIAABIBATH [HPKYJEM paBHbIC OTPE3KH, CTPOUTH
OKPYKHOCTh 3aJIaHHOTO panuyca.  H3o6paxkaTs

KOH(UTypallui TeOMETPUUECKUX (GUTYp U3 OTPE3KOB,
OKPY’KHOCTEH, UX YyacTell Ha HEJIMHOBAHHOMM KJIeT4aTONU
Oymare; npeajiaraThb, ONUCHIBATH U 00CYK1aTh CIOCO0bI,
AJrOpUTMBI TIOCTPOCHUSI.

Pacno3znaBath u H300paxkaThb HAa HEJIMHOBAHHOW U

KJIeT4aToMn Oymare IpsIMOiA, OCTPBIH, TYTOMH,
Pa3BEPHYTHIHYTIIB; CPABHUBATH YIJIBIL.

BbI4HCAATH JIUHBI OTPE3KOB, JOMaHBIX.

IlonnMaTe M HCHOJIBL30BATh TMPH PpelIeHHH 33734

3aBHCHMOCTH MEXIYy €IWHHIIAMH METPHUIECKOU CHUCTEMBI
Mep; 3HAKOMHTBLCS C HEMETPHUSCKUMHU CHCTEMaMH Mep;
BBIPAKATH [UIMHY B Pa3IUYHBIX EIMHHUIAX W3MEpEeHUs.
HccaenoBars Gurypsl u KOHPHUTYpalUH, HCIOJB3YS
HPOBEIC PECYPCHI




OO0ObIKHOBEHHbIE
apoou
(18 )

JApo6s. ITpaBunbHEBIE u
HenpaBwibHbIE ApoOu. OCHOBHOE
cBoiictBO apobu. CpaBHeHHE
po6eit.

CroxeHnue u BBIYMTAHHUC
OOBIKHOBEHHBIX ApoOeii.
CmemanHass ApoOb. YMHOXXEHHUE
" JeJIeHue  OOBIKHOBEHHBIX
npobeii; B3aUMHO-00OpaTHBIC
po6u.

Pemiennie  TekcTOBBIX  3ajnad,

comepxamux napoou. OCHOBHBIC
3aJa4u Ha Opoou.

IIpumenenne OyKB IS 3alIUCH
MaTeMaTUYE€CKHUX BBIPAXKCHUN U
npeaIoXKeHUN

MoaeaupoBath B rpaduueckoii, npeametrHoit popme, ¢
IIOMOIIBIO KOMIIBIOTEPA MOHSITHUSI U CBOMCTBA, CBSI3aHHEIC
C OOBIKHOBEHHOU ApOOBIO.

YuraTh M 3aNHCLIBATh, CPABHUBATh OOBIKHOBEHHBIC
poOu, mpeiaraTb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YHOOPSIAOYUBAHUS APOOEH.

HN300pakaTh OOBIKHOBEHHBIE JpoOM TOYKAaMHU Ha
KOOPJIMHATHON IPsIMOI; MCHOJb30BaATh KOOPJIMHATHYIO
IpsIMYIO JJIsI CpaBHEHUsSI IPOOEH.

DopMyJHPOBATH, 3aIMCHIBATH € MOMOIILIO O0YKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOI IpOOH; MCMOJIb30BATH OCHOBHOE
CBOHCTBO NIpOOM UIsI COKpAIIeHHs NpoOei M MpHUBEICHUS
IpoOu K HOBOMY 3HaMEHATEIIO.

IIpencraBasaTe CMEUIaHHYIO poon B BUJIC
HEMPABWIBHON M BBIACHATH IEIYyI0 YacTh 4YHCIA U3
HENpaBUIBHOU Ipoou.

BpIinoausaTs apudmeTnueckmne neicTBUs c
OOBIKHOBEHHBIMU  NIpOOSIMU;  NPHUMEHSATh  CBOMCTBa
apudMEeTHIEeCKUX JEeHUCTBUU TSt panmoHanIn3anuu
BBIYHCIICHUH.

BpINOJHATL  NPUKUAKY M OLEHKY  pe3yibTaTa
BBIUMCIICHNH; MPeAaraTh H IPUMEHSITh NPUEMBI MPOBEPKH
BBIUMCIIEHUH.

IIpoBoaUTH McCIeAOBAHHS CBOICTB ApoOei, onmupasich Ha
YHCIIOBBIE SKCHEPHUMEHTHI (B TOM YHCIE C ITOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTHHHBIC U JIO)KHBIE BBICKAa3bIBAHUS O
pO0siX, MPUBOJUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3BIBAHUSI 1 OTPUIIAHUS BHICKA3bIBAaHUIA.

PemaTh TEKCTOBBIC 3a/ladM, COJEpKaIlue IpOOHBIC
JaHHBIE, W 33aJadd Ha HAXOXXJCHHE YacTH IeJIOTO U
LIEJIOTO 10 €ro 4YacTH; BBISIBJSATh HX CXOACTBA U
pa3anuns.




IIpooonoicenue

Ha3zpanmue
paszena (TeMbl) OcHOBHOe coaep:kaHue OcHoBHBbIC BH/BI JeITEJIbHOCTH 00y4alouIuxcst
Kypca (4HCJI0 YaCOB)

MoaeaupoBaThk XOJ pEIIeHUs 3aJadd C ITOMOIIBIO
pHUCYHKa, CXEeMBI, TaOJIUIIBI.

IIpuBoauts, pa3oupars, OLCHHBAThH pa3inu4HbIC
pelIeHus, 3aNiCH PEeIIeHN TeKCTOBBIX 3ajad.
Kputnyeckn  omeHMBAThL  IIOJIyYSHHEBIH  pe3yJibTar,
OCYILIECTBJIAT CAaMOKOHTPOJIb, IIPOBEPssi OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOJAUTh OIINOKH.
3HAKOMUTBCS € UCTOPHeE pa3BUTHS apUPMETHKHU

Harasinnas MHOroyrojabHHUKHU. OnuceiBaTh, HMCHOJIL3Ys TEPMHUHOJOTHIO, H300paKaTh C
reomeTpusl. YeTbIpEXYTOJILHUK, IIOMOIIBIO YEPTEXKHBIX HWHCTPYMEHTOB M OT PYKH,
MHoOroyroJbHUKH OpPsIMOYTOJIBHUK,KBaIPaT. MOJEINPOBATh U3 OyMaru MHOTOYTOJIBHUKH.

(BKJII0OYEHO B
nepBblii pa3en)

IIpuBoauTsL mNpuUMepPbl OOBEKTOB pPEATHHOTO MHDA,
HMeIoImnX (GOopMy MHOTOYTrOJIBHUKA, NIPSIMOYTOJIBHUKA,
KBaapaTa, TPEYyrollbHHKA, OIEHUBATh WX JINHEHHbBIE

ITpakTrueckas paboTta
«ITocTpoeHre MPSIMOYTOJIbHUKA
C 3aJaHHBIMH CTOPOHAMHM Ha

. pasmepbl. BpIYHCAATB:  IEPUMETP  TPEYrOJIbLHUKA,

HEIWHOBAHHOU Oymare». .
NpsAMOYTOJIbHUKA, MHOTOYTOJIbHUKA; Iomanb

TpeyronbHuk. OpsIMOYTOJBHHUKA, KBaJpaTa.
TLromans - epuMeTp H3006pakaTh  OCTPOYTONIBHBIE, TMPSIMOYTOJIBHBIE U
MPSAMOYTOMBHUKA " TYNOYTOJIbHBIE TPEYTONLHUKH. 5
MHOTOYTOJIbHHKOB, CTpouTh Ha HEJIWHOBAHHON W KJeTdyaToil Oymare
COCTABIICHHBIX w3 KBazpaT M MPSAMOYTOJLHHK C 3aJaHHBIMH JUIMHAMH
IPSIMOYTOBHHKOB,  €THHUIIBI CTOPOH. "CCJI(‘:.ZIOBaTL CBOMCTBA  IIPSIMOYTOJIBHMKA,
R —— [UTOIIANH. KBajpaTa myTéM SKCHEPHUMEHTA, HaOJII0JIeHNs,

HU3MEPCHUS, MOACIIMPOBAHUA, CpaBHUBATH CBOMCTBaA

IlepuMeTp MHOIrO-yrojibHUKa
KBaJipaTa U OpsIMO-yTrOJbHHUKA.




KoncTpynpoBaTe  MaTeMaTH4yeckKHe  NpedIOKeHHUS  C
MIOMOIIIBIO CBA30K «HEKOTOPHI», «11000i». PacnoznaBarsb

HUCTUHHBIC u JIOXKHBIC BBICKA3bIBaHUS o
MHOTOYTOJIbHUKAX, NPHUBOJAUTH NpUMepbI u
KOHTPIIPUMEPHI.

HccienoBaTh 3aBUCHMOCTD IIJIOIIAAN KBajgpaTa OT JIHHBI
€ro CTOPOHBI.

Hcnoab3oBare CBOMCTBA  KBAJpaTHOM  CETKU  JUIs
nmoctpoeHuss Guryp; pasdéuBarh NOPSIMOYTOJBHUK Ha
KBaJpaThl, TPEYrOJbHUKH;, COCTABJATHL QUTYPH H3
KBaZ[paTOB HUIPSIMOYTOJIFHUKOB U HAXOAUTh UX IUIOIIAdb,
pa3buBaTh GUTYpPHI Ha MPSIMOYTOJIBHUKH U KBaJApaThl U
HaXOJIUTh UX IUIOMIANb.

BpIpaaTh BeIMYHHY IUIONIATU B Pa3INYHBIX €IUHUIIAX
U3MEpPeHMsI METPUYECKOH CHUCTeMBbI Mep, MOHMMATh M
HCMOJIb30BATh 3aBHCHMOCTH MEXIY METPUYSCKUMU
€IMHHUIIAMH M3MEPEHUs! TIIOIIaIH.

3HAKOMHUTBHCSI ¢ TNpUMepaMH TPHMEHEHHs IUIOMIATd U
IepuMeTpa B MPAKTUYECKUX CUTyalusx. Pemats 3amaum
U3 peallbHOW JKU3HH, Mpeajaratb M  00CYyXKIaTh
pa3jMYHble CIOCO0bI PEIICHHS 3a/1ad

JlecsiTHYHBIEAPOOH
(48 u)

Jecstnunast  3amuck  apoOeid.
CpaBHEHHE JIECATUYHBIX IPOOCHi.

HeticTBust c JIECITUIHBIMHA
poOsAMU. OxpyrieHue
JECSATUYHBIX JPOOeii.

Pemienne TekKCTOBBIX  3ajad,
conepx)amux npoou. OCHOBHBIC
3a-J1a491 HA ApOOH

IpeacTaBasTh ISCATUYHYIO IPOOb B BHAC OOBIKHOBESHHOI,
YUTATh U 3alUCHIBATh, CPABHUBATH JCCSITUYHBIC TPOOH,
npeajiaratb, OOOCHOBBIBATHL U 00CYKAaThb CIOCOOBI
YIOPANOUYMBAHUSA AECITUYHBIX ApOOEii.

H3o6paskaTe  AecsTHYHBIE  JOpoOWM  TOYKaMH  Ha
KOOPJIMHATHOM MPSMOU.
BbIABJIATH cX0/CcTBA " pa3ianuus MpaBUJI

aprudmeTnuecKux NeHCTBUN ¢ HaTypaJbHBIMU YHUCIaMHU U
JECSITUIHBIMU IPOOSMH, OOBSICHSITH UX.




IIpooonoicenue

Ha3zpanmue
paszena (TeMbl) OcHOBHOe coaep:kaHue OcHoBHBbIC BH/BI JeITEJIbHOCTH 00y4alouIuxcst
Kypca (4HCJI0 YaCOB)

BbInoJHATH apudMeTHUECKHE NEHCTBUS C ACCATHYHBIMHU
JpOO6sIMU; BBINMOJHATL NMPUKHAKY M OLEHKY pe3yibTara
BBIYHCIICHUH.

IIpuMensaTs cBoiicTBa apudMeTHUYECKUX IEHCTBHUM IS
panroHaIU3alUU BBIYHUCICHUH.

IIpuMeHATH NPaBUJIO OKPYIJIeHUs] IECATUYHBIX JIpOOei.
IIpoBoaUTH HMcCIETOBAHUSI CBONCTB JIECSITUYHBIX JpOOeH,
ONHUpasCh HA YHCIOBBIE SKCIEPHUMEHTHI (B TOM YHCIE C
IIOMOIIBIO  KOMITBIOTEPA), BbIABUIaTh TIHIOTE3bl U
IIPUBOJIUTH UX OOOCHOBAaHUSI.

Pacno3HaBaTh HCTUHHBIC U JIOXKHBIC BBICKAa3bIBAHUSI O
Ipo0siX, HPUBOAUTH NPUMeEPBI U KOHTPIPUMEPHL, CTPOUTH
BbICKA3bIBAHUS U OTPHUIIAHUS BBICKAa3bIBAHUU.

Pemiath TEKCTOBBIE 3aJladM, COJEpIKalllve JIpOOHBIS
JaHHBIS, ¥ Ha HAXO0XKJICHHUE YaCTH IEJIOT0 U I[EJIOTO IO €To
4acTH; BBISABJSATH UX CXOACTBA U pa3/IM4usl.
MopaeaupoBars XOJ pCELICHUs 3aJadyd C IIOMOIIbIO
pucyHka, cxembl, Tabnunpl. I[IpuBoAMTHL, pa3duparhb,
OLIEeHUBATHL pPA3JINYHBIC PEIICHUs, 3alNCh pPEeIIeHUH
TEeKCTOBBIX 3aj1ad.

OmnepupoBarb  JApPOOHBIMM  YHUCJIAMH B PEAITbHBIX
JKH3HEHHBIX CHUTYaIHsX.

Kputnueckn  omeHMBATBL  IIONYUYCHHBIH  pe3yJbTart,
OCYILIECTBJIATH CAaMOKOHTPOJb, IIPOBEPssi OTBET Ha
COOTBETCTBHE YCIIOBHIO, HAXOJIHUTH OIIMOKH.
3HAKOMUTBCSI ¢ HCTOPUeE pa3BUTHS apUPMETHKU




Harasanas
reomerpus. Tesa
u GurypniB
NMPOCTPAHCTBE
(BKJIIOYEHO B
nepBblii pa3jen)

Mmuororpannuku. lM3o6pakenne

MHOTOT'PAaHHUKOB. Monenu
MIPOCTPAHCTBEHHBIX TEIl.
IIpsiMmoyronbHbIN
napajuieienunen, KyO.
Pa3BépTkn KyOa "
napajuienenuIiesa.
IIpakTruueckas padota

«Pa3BépTKa KyOa».

O0BEM Kyba, MNPSIMOYTOJIBHOTO
napasiesenune1a

Pacro3naBaTh Ha 4epTelkaX, PHCYHKaX, B OKPYKalolem
Mupe MIPSIMOYTOJIBHBII rapajiesenuIe]I, KyO,
MHOT'OI'PaHHUKH, ONMCHIBATH, HCIIOJIb3Y 5 TEPMHHOJIOTHIO,
OLIeHMBATH JINHCHHEBIC pa3Mephl.

IIpuBoauTsL TPHUMEPBI OOBEKTOB pEAILHOIO MHpA,
uMeromux ¢GopMy MHOTOTPAaHHUKA, HPSIMOYTOJIBHOTO
rapajuiesienumnena, Kyoa.

HN3006pakaTh KyO Ha KiIeT4yaTOil Oymare.

HccnenoBarn cBoiicTBa KyOa, NPSIMOYT'OJIBHOI'O
napassieenune na, MHOTOI'DaHHUKOB, HUCHOJIb3Ys
MOJEJIH.

Pacno3naBate # H300pakaTh pa3BEPTKUM Kyba W
mapasiesnenumnena. MoaeJupoBaTh KyO U IapajuieIeuIe]
U3 OymMarm W IPOYUX MaTEpPUATIOB, OOBSICHATH CIOCOO

MOJICTUPOBAHUS.
Haxoaurtnb U3MEpEHMUsI, BBIYUCJISTH I01IA b
MOBEPXHOCTH; 00BEM Kyo0a, PSIMOYTOJILHOT'O

nmapasuiejienumne/1a; MCCJAe0BaTh 3aBHCHMOCTh 00BEMa
Ky0a OT JUITMHBI ero peOpa, BBIIBHTaTh H 000CHOBBLIBATH
rumnoTe3sy.

Ha6aonath ¥ NPOBOAUTH AHAJOTHH MEKIY TOHATHIMH
UI0IIAIu U 00BEMa, TIEpUMETPa U IO N ITOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE M JIOKHBIC BBICKAa3BIBAHUS O
MHOTOTPaHHUKAX, HPUBOAUTH MPUMeEPbI K KOHTPIIPUMEPHI,
CTPOUTH BHICKA3bIBAHUSA U OTPUIIAHUS BHICKa3bIBAHUM.
Pemath 3aga4ym U3 peasibHOM >KU3HU

IloBTOpPEHME M
o0o0menne
(14 u)

IToBTOpEeHHE OCHOBHBIX MOHSTHH
M METOJIOB Kypca 5 xkiacca,
0000111eH1Ee 3HAHUI

BpluncasiTh 3HAYEHUS]  BBIPAXKEHUH, COJEpIKaIIuX
HATypaJIbHBIE YHCIA, OOBIKHOBEHHBIC M JECSITHYHBIC
poOu, BBHIMIOJIHATH MPEeoOpa3oBaHUsT YUCEII.

BpiOuparhs cHocod CpaBHEHHUsS 4YHCEJ, BBIYHCICHUI,
NPUMEHSITh CBOHCTBa apudMeTHyecKux IeUCTBUN IS
panuroHaIu3aUuy BEIYUCICHUHN.




IIpooonoicenue

HazBanmue

paszena (TeMbl) OcHOBHOe cojJepiKaHue OcHoBHBbIC BH/BI JeITEJIbHOCTH 00y4alouIuxcst
Kypca (4HCJI0 YaCOB)

OcymecTBJIATh CAMOKOHTPOJIb BBIIOJIHACMbBIX ACHCTBUH U
CaMOIIPOBEPKY pe3yiabTaTa BBIUYHCICHUH.

Pemiate 3agaum W3 peaJlbHOM JKH3HH, NPHMEHSATH
MaTeMaTH4ecKue 3HAHMS JUIsl PELICHUsI 3a1ad U3 JIPYTHX
Y4EOHBIX MPEIMETOB.

Pemiath 3aJauM  pa3sHBIMH  CHOCO0aMH, CpPaBHHBATH
Ccrnoco0bl peIICHHA 3a/Ja4yd, BBIOUPATh PALUOHAJBHBII

cnocoo
6 knacc (ue menee 170 )
Ha3zBanue
paszena (TemMbl) OcHOBHOe coJep:KaHHe OcHoOBHBIE BHABI J1eATEJHbHOCTH 00Y4aI0LINXCS

Kypca (4Mcj10 4acoB)

JeaumocTtb Apudmerndyeckue AeHCTBUSA C BuinoansTe apudmerndeckne qelicTBUsI C MHOTO3HAYHBIMHU

HATYypaJIbHBIX MHOTO3HA4YHBIMH HaTypajJbHBIMHU HaTypaJbHBIMH YHCJIaM{, HAXOAUTH 3HAYEHUsI YHCIOBBIX

quce YHUCIIAMU. YucnaoBsie BBID@KEHHMII CO CKOOKamMH M 0e3 CKOOOK; BBIYMCJIATH

(17 ) BBIPpQ)KEHHUSI, TTOPSIIOK ACHCTBUH, 3HAYEeHHS BBIPYKCHHI, cozeprKaInx CTETCHH.
HCIIOJIb30BaHUE CKOOOK. BbINOHATH, NMPUKHIKY W OLEHKY 3HAYCHUU YHCIIOBBIX
Oxkpyriienue HATYpPaTbHBIX BBIpQ)KCHUI, NMPHUMEHATH NPUEMBI NMPOBEPKHU pe3yibTara.
qHCell. Hcnonp3oBaTh NPH BBIYHCIEHUSX IEPEMECTHUTEIbHOE H

coueTaTesIbHOE CBOWCTBA CJIOXEHHMS M yYMHOMEHUS,
pacnpenennTebHOE CBOMCTBO YMHOXKE€HHSI OTHOCHUTEJIBHO
CIIOKCHUSI, CBOMCTBAa apU(PMETHUYCCKUX IACHCTBHIA.

JlenuTenun W KpaTHBIC YHCIIA;
HauOONBINHUI OOIUN HEenuTens U
HauMeHbIIee obIee KpaTHoe.




Paznoskenue yucia Ha IIPpOCTHIC
MHOXHUTCIIHN. HGHI/IMOCTL CYMMBI
n TIPOU3BCIACHUA. ,HeJ'IeHI/Ie C
OCTaTKOM.

Pemenue TekcToBBIX 3a1a4

HUccaenoBarps 4YHCIOBBIE 3aKOHOMEPHOCTH, HPOBOIUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BHIABUIaTh U O0OCHOBBLIBATH
rUnoTe3bl.

DopMyIMpPOBATH ONpeieJIeHUsl JICIUTEIsI U KpaTHOro,
HaWOOJIBIIIETO OOIICTO JICTUTEIISI U HANMEHBIIIETO 00IIero
KpaTHOTO, IMPOCTOTO U COCTABHOT'O YHCEIT, UCIIOJIh30BaTh
9TH MOHSATHUS MPHU PELICHUU 3a7ad.

IIpuMeHATH AJrOPUTMBI BBIYUCIICHUS HaHOOJBIIETO
o0miero AeNuTeNsi ¥ HaWMEHBIIEeTo OOIIero KpaTHOTrO
ABYX YHCEJ, aJITOPUTM PA3JIOKCHUSI YUCia Ha HPOCTHIC
MHOYKHUTCITH.

HUccaenoBars ycioBus AeauMocTd Ha 4 u 6. MccinenoBars,
o0cyxkaaTh, GopMyHPOBATH U 000CHOBBIBATH BBIBOJ O
YETHOCTHA CYMMBI, IPOU3BEIACHUS: IBYXUYETHBIX YHCEIT,
JIBYX HEUYETHBIX YHCJC, YETHOTO W HEUYETHOTO UHCEIT.
HccaenoBatb CBOMCTBA JEIMMOCTU CYMMBI U
MPOU3BEICHHS YUCEI.

IIpuBoAUTH MPUMEPHI YHCEN C 3aJaHHBIMH CBOHCTBaMWU,
pacno3HaBaTh BepHble W HeBepHbIe YTBEPKICHHUS O
CBOMCTBAxX 4HCeEJ, ONMPOBEPraTh HEBEPHBIC YTBEPIKICHUS C
IIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTh MaTeMaTHYeCKHE MPEIIOKEHUS C TOMOIIBIO
CBSI30K «W», KHIIH», «ECIH..., TO...».

Pemiatp TEKCTOBBIEC 3al1a4yd, BKIIOYAIONINE ITOHSTHS
JCITUMOCTH, apU(PMETHIESCKUM CIIOCOOOM, HCIOIb30BaTh
nepedop BceX BO3MOKHBIX BapUAHTOB.

MoaeaupoBaTh XOJ pCEIICHHS 3aJladyd C ITOMOIIBIO
pHCYHKa, CXEMBbl, TaOJULIbI.

IlpuBoauTHL, Ppa3duparh, OLEHUBATh  Pa3JINYHbBIC
pelieHus, 3aUCy PEIICHU TEKCTOBBIX 3aJad.




Ha3Banue
pazaena (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHbIE BHIbI JIeSITEILHOCTH oﬁyqamumxcst

KpuTtnueckn OLEHUBATH  IIOJIYYCHHBIH  pe3ynbTar,
HAaXOIMUTh OMIMOKH, OCYIIECTBISATH CaMOKOHTPOJIb,
MPOBEPsisi OTBET HA COOTBETCTBHUE YCIOBHIO

OO0bIKHOBEH OOBIKHOBEHHAsI APOOb, OCHOBHOE CpaBHHBaTh U YNOPSAOYMBATHL ApoOU, BHIOUPATHL CHOCO0
HbIe podu CBOICTBO ApoOH, COKpalieHue CpaBHEHUs ApoOeil.
(38 u) npobeii. CpaBHeHHE Hu IlpeacraBasiTe JICCSITUYHBIC apoou B BUJIC
YHoOpsiTIOYNBaHHE JIPOOCii. OOBIKHOBEHHBIX Jpo0eii M OOBIKHOBEHHBIE B BHJIE
JlecaTHUHbIE Apo6u - JIECATUYHBIX, HCNOJIb30BaTh KBUBAJIEHTHbIE
METpHUeCKasi —cHCTeMa  Mep npeAcTaBJeHus IPOOHBIX YHCE IIPU UX CPaBHEHHUH, IPHU
Apudmernyeckue ASUCTBUS C BBIMHCJICHHSX.
OOBIKHOBEHHBIMU u
JECATUIHBIMHU IPOOSIMH.
OTHOIIEHHS OrHomenne. JIeNeHne B TaHHOM Hcnoap3oBaTh IeCATHYHBIE IPOOU NMpH MpeoOpa3oBaHUH
)/ OTHOIIICHUM. MacmTa6’ BCJIMYHUH B MeTpPI‘—IeCKOﬁ CUCTEME MEP.
NMPONOPIHH MIPOTIOPITHSL. BoImoansTe apudmernyeckue neficTBHS c
(28 yacoB) OOBIKHOBEHHBIMU M JECSTUYHBIMHU JPOOSMU.
1lomaTue fiporerta. BplumcasiTh  3HadeHHs]  BBIPAKCHUM, COJIEpIKAIIUX
Brrancienne HpoLeHTa orT OOBIKHOBEHHBIE M JIECATHYHBIE JPOOHU, BBIIOJIHITH
BEJIMHUMHLL 1 BEJIHUHMHLL 110 €€ npeobpa3oBaHus Apodeii, BHIOUPATH CMOC00, MPUMEHATH
HPOLCHTY . cBoiicTBa apudmeTnIecKnux nercTBui aJst
Permenue TCEKCTOBBIX 3a1aa4, panmroHaJIru3alnu BBIYMCJIEHUIA.
coneprKammux apobu u CocTaBJsITh OTHOIICHMSI ¥ IPOIOPIINH, HAXOAUTH OTHOIIICHHE
MIPOIICHTHI. BEJIMYWH, JCJIUTH BEINYUHY B TAHHOM OTHOIIICHUH.
I 6 HaxoauTh 3KCIEepUMEHTAJBHBIM IYTEM OTHOILICHHE
paxTiaecKad paboTa - e OKPY>KHOCTH K €€ ITuaMeTpy.
«OTHo1IeHNE JTAHBI

OKPY>KHOCTH K e€TmaMeTpy»

ITpsimoyronbHast cucreMa
KOOpJAMHAT HA IJIOCKOCTH.

HHTepnperupoBaTh MacmrTad Kak OTHOIICHHWE BEJINYWH,
HAXOJAUTh MacmTad TIaHa, KapTel W BBIYHUCIATH
paccTosIHUS, UCTIONB3Ys MacIITaol.

OOBSICHATH, YTO TAKOE MPOICHT, YIIOTPEOIITE 000POTHI




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqammnxm

KoopauHatsl TOYKH Ha
IUIOCKOCTH, abcrucca u
opJIMHaTAa.

CronbuaTsie u KpYTOBBIC
JIHarpamMMBbl.

ITpakTrueckas pabora

«ITocTpoenue nuarpaMm».

Pemenue TekCTOBBIX 3adad,
coaepIKalluX JaHHbIE, TPEACTaB
JICHHBIC B TaOJHMIaX W Ha
auarpamMmax

Konyc, nnnunap, niap.
N300paxeHne
TPOCTPAHCTBEHHBIX (UTYP.
ITpumeps! pa3zBEPTOK
MHOTI'OT'PAaHHUKOB, LMJIMHAPA U
KOHYca.

pedr CO CIOBOM «IIPOLIEHT». BbIpamaTh IPOLCHTHI B
IpoOSIX U IpOOH B MPOIEHTAX, OTHOIICHNUE ABYX BEJIMYUH
B IIPOLIEHTAX.

BBIUMCIATH TIPOIEHT OT YHCIa U YUCIIO MO €ro MPOIEHTY.
OKpyriafaTh podu u OPOLICHTEI, HaXOJUTh
npUOIKEHUST YUCEI.

Pemath 3aga4uM Ha YacTH, HNPOLIEHTHI, IIPOIOPIIUH, HA
HaxoXXJeHue Jpobu (MpolleHTa) OT BCIHUYHUHBI U
BEJIMYHUHBI 110 € npodu (IPOIEeHTY), Npodu (IIpolieHTa),
KOTOpBIII  COCTaBJs€T OJHA BEJIWYMHA OT JIPYroi.
IIpuBoauTh, pa3dupaTh, OIEHUBATH  Pa3JIUYHEIC
pelIeHus, 3aIUCH PeIIeHN TeKCTOBBIX 3a/ad.
HU3Baekars wuHpopMauui U3 TAOIWI W JUarpaMmm,
WHTEPIPETHPOBAaTh TaOJIMYHBIE JaHHBIC, OIPEICIISITh
HanOoJplllee ¥ HAWMEHbBIIEe U3 IMPEICTAaBICHHBIX
JTaHHBIX

OOBSICHATL M WLIIOCTPUPOBATH MOHATHE TIPSIMOYTOIBHON
CHUCTEMBl KOOpJAMHAT Ha IUJIOCKOCTH, HCIIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOMTH HAa KOOPAWHATHOM IIOCKOCTHU
TOYKH U (PUTYPHI IO 3aTaHHBIM KOOpJIMHATAM, HAXOAUThH
KOOPJIMHAThI TOYEK.

Yurath  cTosO4aThHIC U KpYroBble  JIHarpaMMbl;
HHTEPNPeTHPOBATL  JaHHBIC; CTPOMUTHL  CTOJIOYATHIC
JTHarpaMMBbI.

Hcnoab30oBaTh HMHMOPMALMIO, TPEACTABICHHYIO B

Ta6HI/IHaX, Ha aOuarpamMmax nijsi PpeHICHHusT TEKCTOBBIX
3aJa4 1 3a1a4 U3 peaanoix’I KHU3HHU

Pacno3naBaTth Ha uepTeKax, pUCyHKax, OIMUChIBATH




Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHbIE BHIbI JIeSITEJILHOCTH oﬁyqamumxcst

HUWIMHApP, KOHYyC, lIap, H300paMaTb HX OT pPYKH,
MOAeJINPOBATH U3 OyMaru, INIaCTHUJINHA, IIPOBOJIOKH H AP.
IIpuBoauTHL MpHMepPBI OOBEKTOB OKPY’KAIOIIETOo MUpa,
UMEIOMUX (OPMBI Ha3BAaHHBIX TeEIl.

Hcnosnb3oBaTh TEPMHHOJOTHIO: BEplIMHA, peOpo, TpaHb,
OCHOBaHHE, BBICOTA, PAaANyC M IHAMETpP, pa3BEPTKa.
HN3yyaTh, HCHONB3ys  OKCIEPUMEHT,  HaOIIOJEHHE,
U3MEpPEHUE, MOJECIMPOBAaHUE, B TOM UYUCJIE KOMIIBIOTEPHOE,
U ONHMCHIBATH CBOICTBA HA3BAHHBIX TEJ, BBIABJIATH
CXOJICTBA U Pa3IM4YMsl: MEXIYy NHUPaAaMUION U IPU3MOHN;
MEXy LWIMHIPOM, KOHYCOM U IIapOM.

Pacno3snaBarn pa3BEPTKHU KOHYyca, LUJIUHAPA;
KOHCTPYMPOBATh JaHHBIC TeJIa U3 pa3BEPTOK, CO34aBATh
nx mozaenu. Co3xaBaTh MOJIEJH ITPOCTPAHCTBEHHBIX QUTYDP
(13 6ymaru, NpoOBOJIOKH, IUIACTHUIIMHA U JAP.)

H3mepsiTh HA MOJIeNsIX: JUIMHBI pé0ep MHOIOTPAaHHHKOB,
auaMeTp mapa.

Pemath 3a5a4um ¢ peaibHBIMU TaHHBIMU.

PanuonajabHbie
YHCIA U JeHCTBHUS C
HHUMH.

(70 g)

Ilensle uncna. Moaysne uyncna,
reoMeTpuYCCKas UHTEprpeTanus
MOAyJisA. UHCIIOBBIE IPOMEXKYTKH.

ITonoxkuTeapHBIC nu
OTpHULIATEIIbHBIC qucia.
CpaBHeHI/Ie ITOJIOKHUTCIIBHBIX W

OTpHULIATEIILHBIX qHCell.
ApudmeTndeckue IeHCTBHST C
MOJIOKUTEIIBHBIMH u

OTPpUIIATCIIbHBIMU YUCIIaMU.

IIpuBoAUTH MpHMeEPHI UCIOJIb30BaHUS B PEANbHON )KU3HU
IOJIOXKUTEIbHBIX U OTPULIATEIIBHBIX YHCEI.
N3o00paxkars 1eJble 4YHCJA, IOJO0XXUTEJIbHbIE U
OTpULIATEIIBHBIC YHCJIa TOYKAMH Ha YHUCJIOBOH MNPsIMOMH,
MCIOJIB30BATh YHCJIOBYIO MPSIMYIO s CpPaBHEHUsS
YHCell.

IIpuMeHsATH NpaBHJIa CPAaBHEHUS, YHOPAA0YUBATH LICIIbIC
4KCia; HAXOAUTH MOIYJIb YHUCIA.

PDopmyIMpoBaTh npaBuJjia BBIUNCIICHUS c
MOJIOKUTENbHBIMU M OTPULIATEIbHBIMH YHUCIAMH,




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

Pemenue TekcToBBIX 3a1a4

OceBasi cHMMETpPUSI.
IlenTpanbHasi CHMMETpPHSI.
TTocTpoeHnEe CUMMETPUYHBIX
duryp.

IIpakTnueckas padora «OceBast
CUMMETPHS.

CuMmeTpusi B IPOCTPAHCTBE
TleprieHIUKYJISIDHBIC — OPSIMBIC.
ITapansenbHble OpsIMBIE.

Paccrostnue MEXIy  OBYMS
TOYKaMH, OT TOYKH JO MPSIMOM,
JUTMHA IIyTA Ha KBaJpaTHOU
CeTKe.

ITprmeps! IpsIMBIX B IPOCTPAHCTBE

HAXO0JAUTh 3HAYCHHS YHUCIIOBBIX
coZieprKalmx AencTBus  C
OTPHULATEIIBHBIMU YHCIaMHU.
IIpuMeHATH CBOICTBA CIIOXXEHUS U YMHOXCHUS IJIs
peoOpa3oBaHUsI CyMM U IIPOU3BEICHUN

BBIPaXKEHUM,
MOJIOKUTEABHBIMH U

Pacno3naBaTth Ha 4YepTexax W H300paKCHHUSIX,
u300paxaTh OT pyKH, CTPOUTB C  T[OMOIIBIO
HHCTPYMEHTOB purypy (oTpe3oK, JIOMaHYI0,
TPEyTrOJIbHUK, MIPSIMOYTOJILHUK, OKpPY>KHOCTB),

CUMMETPUYHYIO JAaHHOW OTHOCUTEILHO IPSIMOW, TOYKH.
HaxoauTs npuMepbl CUMMETPUHM B OKPYIKAIOLIEM MHpE.
MopneaupoBaTh u3 Oymaru aBe (QUIypbl, CHMMETPHYHbBIC
OTHOCHUTEJILHO NPSIMOIi; KOHCTPYHNPOBATH FT€OMETPHUCCKUE
KOH(MUTYpalun, UCIOJIb3ysI CBOMCTBO CUMMETPHH,B TOM
YHCJIE C MOMOUIBIO U(PPOBBIX PECYPCOB.

HccienoBaTh CBOWCTBA N3YUYEHHBIX (DUTYD, CBSI3aHHBIC C

CUMMETpHUEeH, HCHONB3ysl 5SKCIEPUMEHT, HaOII0IeHUE,
MOJEINPOBAHHUE.
OO0O0CHOBBIBATH, onpoBepraTb ¢ IOMOIIIBIO

KOHTPIIPUMEPOB YTBEPKIACHUSI O CHMMETPHUH (DUTYpP

Pacno3dHaBaTh Ha 4epTeXax, pPUCYHKax
B3aMMHOTI'O PACIIOJIOKECHUA ABYX IIPSIMBIX.
HN300paxkaTs ¢ MOMOIIbIO YePTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAHHOM 171 KJIETYATOU Oymare JIBE
IepeceKarolnecs npsMble, IBe MapajsiesbHble MpsMBbIE,
CTPOUTH NPSIMYIO, IEPICHANKYISIPHYIO JaHHOH.

ciydJau




Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

IMpuBoauTs npHuMepPbI MMapayIeIbHOCTH u
MEePIEHANKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIBHHKAX IEPIICHAUKYIISIPHBIC 1
napasuiebHble cTOpoHbl. M300paskaTh MHOTOYTOJIbHUKU
C TMapaJuIeIIbHBIMH, NEePIEeHANKYIJISIPHBIMH CTOPOHAMH.
Haxoaurhb paccTossHUE MEXIY ABYMsI TOUKAMH, OT TOUKU
0 OpsIMOM, UIMHY IIyTH Ha KBaJpaTHOIl ceTke, B TOM
YHCJIE€ UCTONB3YsI HHU(MPOBBIE PECYPCHI

IloBTOpEHMeE,
000011IeHHE,
cucTeMaTH3anus
17 9)

TloBTOpEHHE OCHOBHBIX TMOHATHHA U
METOZOB KYpcOoB 5 W 6 KIIaccos,
00001IEHHE u CUCTEMAaTH3AIUS
3HAHHM.

BbIuucasATh 3HaUYEHUS] BBIPAXKEHUH, coaeprKalux
HaTypaJbHbIC, LIE€JbIC, IIOJOXUTEIbHBIE U
oTpHLATEIILHBIC YUCIa, OOBIKHOBEHHBIC U JICCITHUYHBIC
AOpoOU, BBIIOJHSITH IPEeOoOpa30OBaHUS YUCEI U
BBIpAKEHUHN.

BbiOupaTs cnocod CpaBHEHUS YHCEJ, BBIYHCICHHH,
NPUMEHATH CBOMCTBA apuMETUUECKUX IESHUCTBUH IS
pauroHaJIN3aluU BEIYHUCIICHUN.

Pemiats, 3agpaum U3 peanbHOM JKU3HU, HNPUMEHSITh
MaTeMaTH4ecKHe 3HAHUA Ul PEIIeHUs 3a71a4d U3 JIPyTUx
IIPEAMETOB

Pemare 3agaum  pa3sHbBIMH cHOco0aMH, CpPaBHUBATD,
BBIOMPATH CIOCOOBI PEIICHHS 3a/IadH.

OcyuiecTBIAATh CAMOKOHTPOJIb BBHIIOJIHSAEMBIX JIEUCTBUH MU
CaMONPOBEPKY pe3yJibTaTa BBIYUCICHUHN




Ilpu paszpaboTke paboueld mporpamMMbl B TEMAaTHYECKOM ILIAHUPOBAHUM JOJIKHBI OBITh YUYTCHBI
BO3MOYKHOCTH HCITOJB30BaHUSI DJISKTPOHHBIX (LIM(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIFOIIMXCS
y4eOHO-METOAMYECKUMU MaTepHallaMH (MYyJIbTHMEIUIHHbBIE IPOTPaMMBbI, JJICKTPOHHBIC YYESOHHKH H
3aJJa4YHUKH, DJICKTPOHHBIC OMOJIIMOTEKH, BUPTyalIbHbIC J1a00paTOPHUH, HI'POBBIC IIPOTPAMMBI, KOJJICKII K
Ou(POBBIX 00pa30BaTEIBHBIX PECYpPCOB), MCHOIB3YEMBIMU JIsI OOYYCHUS UM BOCHHUTAHUS PA3THIHBIX
rpYyII [OJIB30BaTelCH, NPEIACTAaBICHHBIMH B 3JEKTPOHHOM (OU(MPOBOM) BHIEC U PEATU3YyIOIIUMH
nunakTudeckue BosMokHocTH HMKT, copepxaHme KOTOPBIX COOTBETCTBYET 3aKOHOIATEJIBCTBY OO
oOpa3oBaHUMU.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KJTACCBI

HEJW U3YYEHNA YUEBHOI'O KYPCA

Anrebpa sIBIISISTCS OJTHUM U3 ONOPHBIX KYPCOB OCHOBHOM IIKOJIBI:
oHa obecrieunBaeT U3yUYeHUE APYTUX ITUCIHUIUINH, KaK €CTECTBEHHO -
Hay4YHOT'0, TAaK U TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO
JUTSL TIPOIOJKEHHST 00pa30BaHUs M B IIOBCEIHEBHOM )13HU. PazBurne
y 0OydYarommuxcs HayYHBIX IIPEICTABICHUUA O IIPOUCXOXKICHUHU U
CYIIHOCTH anreOpamdecKkux aOCcTpakmuii, crmocode OTpakeHUs
MaTEeMaTU4YEeCKON HAyKOW SBJIEHHHM H IIPOLIECCOB B MPUPOJE U
obmiecTBe, PO MATEMaTUYECKOTO MOICIHPOBAHUS B HAYIHOM
IMO3HAaHUU ¥ B MPaKTUKE CHOCOOCTBYET (POPMHPOBAHHUIO HAYYHOTO
MHUPOBO33pPCHUSI M KadeCTB MBIIUJICHUS, HEOOXOAUMBIX  JJIst
ajganTallid B COBpPEMEHHOM IH(PpoBOM oOmiecTtBe. I3ydeHue
anreOpBl €CTECTBEHHBIM O0pa3oM OO0ecHeYMBaCcT pa3BUTHE yYMCHUS
HaOJII0/1aTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpeldyer
KPUTUYHOCTH  MBILUICHUS, CIHOCOOHOCTH  apryMEHTHPOBaHHO
O0OCHOBHIBAaTh CBOU JCWUCTBHA W BBIBOABI, (HOPMYIIHMPOBATH
yrBepxkaeHus. OcBoeHHe Kypca aireOpbl oOecriedynBaeT pa3BUTHE
JIOTUYECKOr0  MBIIUJICHUSI  O0yYaloUIUXCsi: OHH  HCIIOJIB3YIOT
NCTyKTUBHBICE W WHIYKTHUBHBIC pacCyXJCHUs, OOOOIIeHUuEe U
KOHKpETH3aIHIo, ad0cTparupoBaHue u anainoruto. O0yuenne anredpe
npearojaraeT 3HAYUTEJIbHBIN 00BEM CaMOCTOSITeJIbHON
eI TEIBbHOCTH OOYYarOIIUXCs, ITOPTOMY CaMOCTOSITEIbHOE PEIICHUES
3ajau €CTECTBEHHBIM oOpas3om SIBJISIETCSI peanuzanuen
JIeSITEJIbHOCTHOT'O MPUHIMIIA O0y4eHUsI.

B cTpykType mporpamMmmbel yaeOHOTO Kypca «Anredpa» OCHOBHOM
LIKOJIBI OCHOBHOE MECTO 3aHHMAaIOT COJEeprKaTeIbHO-METOAUYECKUE
TuHUHN: «Yucaa W BBIYHCICHUSY; «ANTEOpamdecKue BBIPAKCHUS»;
«YpaBHeHuss U HepaBeHCTBa»; «Dyukuuu». Kaxmnas u3z 3THX
COAepIKATEIbHO-METOJUUECKUX JIMHUN pa3BUBAETCsl Ha MPOTSKEHUU
TpEX JIET M3yYEHUsI Kypca, ECTECTBEHHBIM 00pa3oM IeperuieTasch 1
B3aMMOJICUCTBYS C IPYTHMH €ro JUHUSAMH. B Xome n3ydyeHmns xypca
00ydJarommuMcs MPUXOAUTCS JOTHYECKH pacCyXJAaTh, UCIIOJIb30BaTh
TEOPETHUKO-MHOKECTBEHHBIN SI3BIK. B CBSI3M C 3TUM I1ei1eco00pa3Ho
BKJTFOYNUTH B nporpamMmmy HEKOTOpHBIC OCHOBBI JIOTHUKH,
OPOHU3BIBAIONINE BCE OCHOBHBIE pa3Aeiibl MaTEeMaTHYECKOTO
00pa3oBaHMsI NCIOCOOCTBYIONINE OBJIAJCHUIO 00YJalOIMMUCS OCHOB
YHHUBEPCATbHOTO MAaTeMaTHYECKOTO s3bIKa. Takum oOpa3zoM, MOKHO
YTBEpXKOaTh, 9TO CONCPHKATCIbHON MU CTPYKTYPHOH OCOOCHHOCTBHIO
Kypca

«AnreOpa» sSBISIETCS €0 UHTETPUPOBAHHBIN XapaKTep.

COHCp)KaHI/IC IUHUHN «Yucina U BBIYUCICHUS CIIYXKHUT OCHOBOM



JUISL JalIbHEUIIIEr O U3YUYEeHHSI MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y
00y4JaroImMUXCcsl JIOTUUECKOrO MBINUICHUs, (POPMHUPOBAHUIO YMCECHHUS
MOJIb30BaThCA aaropuTMamu, a  Takxe PpUOOPETECHUIO
MPAKTUYSCKUX HaBBIKOB, HEOOXOAUMBIX JJIs TOBCEJHEBHOM YKU3HH.
Pa3zButne mnOHATHA O YHCIE B OCHOBHOM IIIKOJE CBS3aHO C
panroHaIBHBIMH HUPPALNOHAILHBIMH YHCIaMHU, (pOpMUPOBAaHUEM
OpeAcTaBICHUI OCHCTBUTEIBFHOM 4HciIe. 3aBEepIISHUE OCBOCHUS
9HCJIOBOM JIMHWUHM OTHECEHO K CTaplieMy 3BE€HY OOIIIero
oOpa3oBaHUS.

ConeprkaHue NByX ajreOpandyecKuX JUHUH — «AnreOpandeckue
BBIDOKCHUSI» W «YPaBHEHHUSI M HEPaABEHCTBA» CIIOCOOCTBYET
bopmupoBannio y o0OydaromMXxcsi MaTeMaTHYECKOro armapara,
HEOOXOAMMOTro [JIs pelIeHUs 3ajJad MaTeMaTHKH, CMEXXHBIX
IpEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3axad. B ocHOBHOU
IKOJIE YYeOHBIM MaTepHall TPYNIHUPYETCSI BOKPYT PallMOHAIBHBIX
BBIp@XXEHUU. Anredpa IeMOHCTPUPYET 3HAUCHHUE MaTEeMaTHKU KakK
sI3pIKa JJIs1 TOCTPOEHHS MaTeMaTHUYEeCKUX MOJeNeH, OIMCaHus
IIPOLIECCOB M SIBJIGHUW peanbHOro mupa. B 3amadum oOyueHwus
anreOpe BXOJISIT TaKd)Ke JajbHeillliee pa3BUTHE aJTOPUTMHUYECKOTO
MBIIIJICHUs, HEOOXOAUMOTO, B YAaCTHOCTH, JJsI OCBOCHHS Kypca
HUH(pOpPMATHKH, u OBJIAJCHUE HaBBIKAMHU JIeTYKTUBHBIX
paccyxnenuii. IIpeoGpazoBanne CUMBOJIBHBIX (DOPM BHOCHT CBOU
crietudryecKkrii BKJIag B pa3BUTHE BOOOpPaKeHUsI, CIIOCOOHOCTEH
K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conaepxanue (pyHKIHOHATIBHO-TPaQUUICSCKON JIMHUU HAIICJICHO Ha
IMOJIy4YeHNEe IIKOJbHUKAMH 3HAHWM O (QYHKIWSIX Kak BakHeHmIen
MaTeMaTHYeCKOW MOJEJHM Ul OIHMCAaHMWSI W HCCIEIOBAHMUS
pa3zHooOpa3HBIX TPOIECCOB U SIBJIECHUHW B MOpHUpPOJIe U OOIIEeCTBE.
HNzyuenne »5>TOoro marepuana  CIIOCOOCTBYET  pPa3BUTHIO Yy
00ydaroImMXcsi YMEHUsI NCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIC
cCpeacTBa s3bIKAa MAaTE€MaTUKH — CJIOBECHBIC, CHMBOJHYECKHE,
rpadudeckre, BHOCHT BKJIaJl B (OPMHPOBAHUE IPEJICTABICHUNH O
pOJIM MaTEeMaTUKH B Pa3BUTHH LUBWIIM3AIUHA U KYJIBTYPHIL.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo yuyeOHOMY TUTaHy B 7—9 Kilaccax M3ydaeTcsl y4eOHBIN
Kypc «Airebpa», KOTOPBIH BKJIIOYACT CIICAYIOINIME OCHOBHBIC

pa3neisl COJICp>KaAHUS: «Ywucna " BBIYHCIICHUS,
«AnreOpandecKkrue BBIPAKCHUS», «YPaBHCHUS U HEPaABCHCTBaA,
«DYHKIHN.

V4eOHBIM MiIaH Ha HU3ydeHHEe aireOpel B 7/—9 Kjaccax OTBOIHUT
He MeHee 3 yd4eOHBIX 4acOB B HEJCJIO B TEYCHHE KaXKJOr0o roja
o0ydeHwHs, BCEro 3a Tpu rojaa o0ydenus — He meHee 306 yuyeOHBIX
4acoB.



COJEPXXAHUE YUYEBHOI'O KYPCA (ITO TOJIAM OBYUEHI )
7 Kmnacc

Yucna u eviuucnenusn
Paunonansuble 4yncna

JlpoOu OOBIKHOBEHHBIC U ASCATHYHBIC, IEPEX0] OT OTHOU (OPMBI
3anucu apoOeil Kk npyroii. IloHsiTHE palMOHAIBLHOTO YHCHA, 3aIHCh,
CpaBHEHHE, YHOPSIAOUNBaHUE panMoHaIbHBIX qHCeIl.
Apudmernyeckue NeHWCTBHUA C pallMOHAIBLHBIMHA YHcIaMH. PerreHne
3a/Ja4 U3 peajlbHOW NMPAaKTUKU HA 4acTH, Ha JPOOU.

CreneHp € HATypallbHBIM  IIOKa3aTEJIEM: OIIpeJieICHuE,
npeoOpa3oBaHUE BBIPAKCHUM Ha OCHOBE OIIPEACIICHUS, 3aIliuch
Oonpmnx ywucell. [IponeHTrl, 3anuch MPOLIEHTOB B BHJAE APOOH H
Ipodu B BHJE NMPOIEHTOB. TpH OCHOBHBIC 3a7add HA IIPOICHTHI,
peuieHne 3anad u3
peaTbHOM NMPaKTHUKH.

IlpuMmeHeHne  NPU3HAKOB  AEJIHMMOCTH, pPa3jIOXKEHHE  Ha
MHO>XHUTEJIN HAaTYPAJIbHBIX YHUCEII.

PeanbHbIC 3aBHCHMOCTH, B TOM 4YHCJIC OpsiMasi U oOparHas
MIPOIIOPIIUOHAIBHOCTH.

Anzebpauueckue evipasicenus

IlepeMeHHBbIE, YMCIOBOE 3HAYECHMUE BBIPAXKEHUSI C IIEPEMEHHOM.
JlonycTuMble 3HaueHUs nnepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH
MEXJy BeJIWYUMHAMHU B Buje (GopMyibl. Beruucienus no gpopmynam.
IIpeoOpa3oBaHue OYKBEHHBIX BBIPAKCHUI, TOXKJIECTBCHHO pPaBHBIC
BBIp@KEHUsI, IIpaBUJIa MNpeoOpa3oBaHUsI CyYMM ¢ IIPOU3BEICHHUIA,
IpaBHJIa PACKPBITHS CKOOOK M IPUBEIECHUS ITOJOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATypPaJIbHBIM MOKA3aTEJIEM.

Onanousiensl 1 MHOrouiaeHsl. CreneHb MHorouieHa. ClioxeHue,
BBIYMTAHUE, YMHOXXEHHE MHOrodjaeHoB. DopMylibl COKpalIEHHOTO
YMHOXKEHHUSI: KBaJpaT CyYMMBl U KBajpaT pasHoctu. Dopmyina
pa3HOCTH KBaApaToB. Pa3nokeHHe MHOTOYJICHOB Ha MHOXXHUTEIH.

Ypasuenun

VpaBHeHME, KOPEHb YypaBHEHHsS, NOpaBmia Ipeodpa3zoBaHUS
YpaBHEHUsI, pABHOCUJIBHOCTh YPaBHEHUMN.

JIluneiiHoe ypaBHEHHME C OJHONW MNEPEMEHHOM, 4YHCIO KOpHEH
JIMHEWHOT O YpaBHEHUS, peuleHue  JMHEHHBIX YpaBHEHUH.
CocraBrneHue ypaBHEHHUH MO yCJIOBHUIO 3ajlauu. Pelenne TeKCTOBBIX
3a/1a4 C IMMOMOIIbIO YPAaBHEHUH.

JIuHeliHOe ypaBHEHHE C JABYMs IIEPEMEHHBIMH M €ro rpaduk.
Cuctema AByX JMHEWHBIX YpPaBHEHUHW C [ABYyMs HOEPEMEHHBIMU.
Pemenue cucrem ypaBHeHHI crnocoOboM noacTaHOBKHU. I[Ipumepst
pelIeHrsT TEKCTOBBIX 3a/1ad C MOMOIINBIO CUCTEM ypPaBHEHUM.

Koopounamuvt u zpagpuxu. @yuxuyuu
Koopaunnarta Toukun Ha nOpsiMoil. UYuCIOBbIE MNPOMEXYTKH.



PaccrosiHue Mexay AByMsI TOYKAMHU KOOPIHUHATHOW MPSIMOM.
IlpssmoyronbHas cucrema koopauHat, ocu OX u Oy. Adcrucca u
opJIMHaTa TOYKH Ha KOOPAWHATHOM IIoCKOCTH. [IpuMepsl rpadukos,
3ataHHBIX (popmynamu. UteHne rpaKoOB peaibHBIX 3aBHCHUMOCTE.
TTonsitue pynkunu. 'paduk pynkuun. CorictBa GyHKIMH. JInHeliHas
dysarmsa, e€ rpadpuk. I'padpuk pyuxkumm y = | x |. I'paduueckoe
pelIeHNE JTMHEHHBIX YPABHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUH.

8 xiace

Yucna u eviuucnenus

KsangpaTtapiii kopeHs n3 gncna. [lousTrne 00 MpparmoHaIFHOM
qucie. JlecATHYHBIE TPUONMKEHUS HPpPaUUOHAIBHBIX  YHCEJ.
CpoiictBa apudMEeTHYECKHX KBaJpaTHBIX KOpPHEH U  UX
NpUMEHEHHE K TMpeoOpa30oBaHUIO UYHMCIOBBIX BBIPAKECHUH H
BBIYUCIICHUSIM. JleliCTBUTENBHBIC YHCIIA.

CteneHb C LeNbIM IOKazaTeiaeM H e¢ cBoiicTBa. CraHmapTHas
3aluCch YHUCIa.

Anzebpauueckue evipasicenus

KBanpaTHbIi TpEXUIICH; PA3JIOKEHUE KBAJAPATHOrO TPEXWICHA Ha
MHO>XHTEIIH.

Anrebpandeckas ApoOs. OCHOBHOE CBOWMCTBO anreOpamdecKoi
pobu. CrnoxeHue, BBIUMTAHUE, YMHOXEHHUE, JleneHne
anreOpandecknx ApoOeil. PamuoHanbHBIE BBIpaXEHHST H  UX
npeoOpa3oBaHUe.

Ypagnenus u unepasencmea

KBanparnoe ypaBHeHHe, (popMysia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemienue ypaBHEeHUN, CBOJSIIMXCS K JUHEHHBIM U
KBagpaTHBIM. [IpocTeiimme npoOHO-parioHaIbHbIE YPaBHEHUS.

I'paduueckast uHTEpHpeTalUs YpaBHEHUI C ABYMsI IEpEeMEHHBIMU
U CUCTEM JIMHEMHBIX YpaBHEHUU C ABYyMs nepeMeHHbIMU. [Ipumepst
pElLIeHUsI CUCTEM HEIUHEWHBIX YpaBHEHHUH C JABYMs ME€PEMEHHBIMMU.

Pemenue TEKCTOBBIX 3aja4 ajlreOpamdecKuM CIIOCOOOM.

YucnoBble HEpaBEHCTBAa U UX cBoiicTBa. HepaBeHcTBO ¢ onaHOI
nepeMeHHOU. PaBHOCUIIBHOCTE HEpaBEHCTB. JInHEliHbIE HEpaBEHCTBA
c onHoM nepeMeHHON. CHUCTEeMBbl JUHEWHBIX HEPABEHCTB C OJHOM
NepEeMEHHOM.

Dyukyuu

I[Morsatne ¢ynkuun. OOnacTe ONpenaeaeHUs W MHOXXECTBO
3HayeHNH QyHKIUU. CriocoOsl 3amaHust QyHKINH.

I'paduk dpysnxknuu. Urenue cBoiicTB ¢pyHKUUH 10 €€ rpaduky.
ITpumeps! rpadukoB GyHKIMH, OTpaKAIOIINX PEATLHBIC MPOILIECCHI.

@DYHKIUM, OMUCHIBAIOLINE IPAMYIO U 0OPATHYIO IPONOPIMOHATbHbIE
3aBUCHMOCTH, uX rpadpukn. Oynkuun Y = X2,y = x5, y =v/x ,y = |x|.
I'paduueckoe perieHue ypaBHEHUI U CHCTEM yPaBHEHHIH.



9 knacc

Yucna u évluucienusn
JleficTBUTEIbHBIC UHCIIA

PammmonanpHple Ynclia, WppamuoOHAJIFHBIC YHCIAa, KOHEYHBIC H
OCCKOHCYHBIC ACCIATHUYHBIC IpoOH. MHOXKECTBO JICUCTBUTECIHLHBIX
quceNd; JCHCTBUTEIbHBIE 4YHCIAa KaK OCCKOHEYHBIC [ICCSITHUYHBIC
apobu. B3zamMHO OIHO3HAYHOE COOTBETCTBUE MEXKJYy MHOMXECTBOM
NEHUCTBUTENBbHBIX YHCE U KOOPAUHATHOU MPsIMOM.

CpaBHEHHE NEHCTBUTEIHLHBIX YHCEN, apu(]pMeTHISeCKHUEe HCHCTBUS
C NeUCTBUTEIHLHBIMU YHCIAMU.
W3mepenmis, TpUOIKCHUS, OLCHKH

Paszmepbl  0O0BEKTOB  OKpYXXAalOWIIEro  MHpa, JIUTESIbHOCTh
IIPOIIECCOB B OKPYIKAIOIIEM MHpE.

[MpubnmxEéHHOE 3HAaUCHNUE BEIIMYUHBI, TOYHOCTH NPUOITHKSHHUSI.
OkpyrieHue yncen. [IpukuaKa u OoIleHKa pe3yJIFTaTOB BEIYUCICHHUN.

Ypasnenus u nepagencmea
YpaBHEHHUS ¢ OJHON IEPEMEHHOU

JIuneliHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOISIILUXCS K
JIMHEUHBIM.

KBanparHoe ypaBHeHue. Perienue ypaBHEHHIH, CBOJSIIIIUXCS K
KBaJpaTHbIM. buksaapatHoe ypaBHeHue. Ilpumepsl penieHus
YpaBHEHUN TpeTbed M YeTBEPTOU CTEIeHEW pa3jloKeHUEeM Ha
MHOXUTEIH.

Pemenue JIPOOHO-panMOHAIILHBIX YpaBHEHUM.

Perrenne TeKCTOBBIX 3a/1a4 alrebpandeckKuM METOIOM.

Cuctembl ypaBHEHHH

VpaBHeHUEe C AByMs NEpEeMEHHBIMM U ero rpaduk. Pemienue
CHUCTEM JBYX JIMHEUHBIX YpaBHEHHUH C JByMsl IEPEMEHHBIMU.
Pemenue cucrtem OByX ypaBHEHHUU, OJHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOpOM creneHu. [ paduueckast HHTEpIHpeTannsi CUCTEMBI
ypaBHEHUI C ABYMsI IEPEMEHHBIMU.

Pemenune TEKCTOBBIX 3aja4 ajlreOpamdecKuM CIIOCOOOM.

Hepasenctsa

YuciioBble HEpAaBEHCTBA U UX CBOMCTBA.

Pemenue nuHelHbIX HEPABEHCTB C OJHON IIepeMeHHON. Penlenue
CHUCTEM JIMHEWHBIX HEPABEHCTB C OAHOW nepemeHHou. KBajaparHbie
HepaBeHCTBa. | paduyeckasi MHTEPIIPETAIINsI HEPABSHCTB U CUCTEM
HEPaBEHCTB C JIByMsI IEpEeMEHHBIMHU.

Dyukyuu

KBanparuanas pyuknusi, e€ rpadpuk u cBoiicTBa. [Tlapadona,
KOOPJMHATHI BEPIIIUHBI TapadoJIbl, OCh CHMMETPHH ITapaboJIbl.
I'padbuxu Gysxunmii:y = kx,y = kx + b, y :E, y = x>y =x,

X



Y= |X| 1 UX CBOWCTBA.

Yucnoevie nocnedosamenbHOCmU
Ompenenenne 1 crocoObl 3aaHUs YHCIOBBIX MOCIEA0BATENBHOCTEH

ITonsaTue YHUCIOBOM MOCJICIOBATEIILHOCTH. 3anaHue
IOCJIEJOBATEIbHOCTH PEeKyppeHTHOH dopmynol u dopmynoir N-ro
qJICHA.

Apudmernyeckas ¥ reoMeTpuueckasi Iporpeccun

Apudmernueckas ¥ reoMerpudeckas nporpeccuu. ®opmynsl N-ro
qieHa apu(PpMEeTHIECKON W TEOMETPHUUSCKOU IPOTpPEecCHii, CyMMBI
NEePBbIX N YJIEHOB.

H3o0pakeHre UYICHOB apU(PMETHYSCKOH ¢ TICOMETPUUICCKOMN
Oporpeccuii Toukamu Ha KOOPAMHATHOM MJIOCKOCTHU. JIMHEWHBIN Hu
SKCIOHEHUUAJIBbHBIA pocT. CI0XKHbIE IPOLEHTHI.

[IJTAHUPYEMBIE TIPEAMETHBIE PE3YJIbTATBI OCBOEHUSI
[TPUMEPHOVPABOYEM [TPOI'PAMMBI KYPCA (I10 TOJAM
OBYYEHMNA)

OcBoeHne y4ueOHOro Kypca «AinreOpa» Ha ypOBHE OCHOBHOIO
oOmero oOpa3oBaHUs JOJDKHO  OOecleduBaTh  JIOCTHIKEHHE
CIIEYIOMIUXIIPEAMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

7 xyacc

Yucna u ¢viuucienusn

e BrpmoaHsTh, coderass YCTHbIE M ITHMCbMEHHBIE IIPUEMBI,
apudMeTHIESCKHUE NSUCTBUS C PAlHOHAIIBHBIMU YHUCIIaMH.

e HaxoauTp 3Ha4YeHUs] YHCIOBBIX BBIPAXCHUH; HNPUMEHATH
pa3HoOOpa3HbIe CITOCOOBI M MPUEMBI BBIYHUCIICHUS] 3HAYCHHU
OpOOHBIX BBIPAXKXEHUH, COJEpkKAIMUX OOBIKHOBEHHBIE H
JICCSITUYHBIE TPOOH.

e IlepexoauTh OT OmHOW (OPMBI 3amUCH HYHCEN K APYTroit
(mpeoOpa3oBEIBATh JAECATUYHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIOB JECATHYHYIO, B YACTHOCTH B OCCKOHEUYHYIO
JICCITUYHYIO APOOB).

e CpaBHUBaATh U yHOPSIIOYUBATH pallMOHAIbHBIE YHCHA.

e  OxpyrisTe 9ucia.

e BBINOTHATH NPUKHIAKY W OIEHKY pe3yJbTaTa BBIYUCICHUH,
OLIEHKY 3HAQUEHUU YUCIOBBIX BBIPAYKEHUM.

° Breinoausars HCﬁCTBHH CO CTCIICHAMU C HaTypaJlbHbIMHU
II0Ka3aTCIIAMH.

° HpI/IMeHHTI) IpU3HaK"u ACIINMMOCTMU, Pas3I0IKCHUC Ha
MHOXUTCINHATYPAJIbHBIX YUCCII.

° Pemats IIPAKTUKO-OPUCHTUPOBAHHBIC 3ada4du, CBA3aHHBIC C



OTHOIIICHHEM BEJIMYHH, IPOIOPIUOHAIBHOCTEIO BEJIMYHH,
MIPOLIEHTAMU; UHTEPIIPETUPOBATH PE3yIbTAThl PEIICHHUS 3a71a4 C
y4€TOM  OTrpaHWYCHHH, CBSA3aHHBIX CO  CBOWCTBamu
paccMaTpuBacMbIX OOBEKTOB.

Anzebpauueckue evipajriceHus

Hcnons30BaTh anreOpandecKyro TEPMHUHOJIOTHIO u
CUMBOJIMKY, IPUMEHSTH €€ B MPOIECCe OCBOCHUSI yUeOHOTO
Mmarepuana.

Haxonute 3HaucHUsI OyKBCHHBIX BBIPAXKCHUMN MPHU 32 TaHHBIX
3HAYEHUSIX TIEPESMEHHBIX.

BpInonHATE  OpeoOpa3oBaHUsi  1EJI0T0  BBIPAXKCSHUS B
MHOTOYJICH MpUBEICHUECM NOJ00HBIX claraeMabix,
packpbITHEM CKOOOK.

BBINOJMHATE YMHOYXEHHE OJIHOYJIeHA Ha MHOTOYICH u
MHOTOWICHAHA MHOTOYJICH, IPUMCHSATh (DOPMYJIBI KBaJpaTa
CYMMBI U KBaJpaTa pa3HOCTH.

OCyIECTBIISITh Pa3I0KEHHUEe MHOTOYICHOB Ha MHOXKHUTEIH C
NOMOIILIO BBIHECEHHS 3a CKOOKHM OOIIEro MHOMKHTEIS,
TPYIIUPOBKHU claraeMabix, MPUMCHCHUS bopmyn
COKPAIIEHHOTO YMHOXKEHHSI.

IIpumeHsITh mpeoOpa3oBaHUs MHOTOYJICHOB JJISI PCIICHUS
pa3IUYHBIX 3a/1a4 U3 MAaTEMATHKH, CMCIKHBIX MPESIAMETOB, U3
peaibHOW MPaKTUKU.

Hcnonp3oBaTh CBOWCTBAa CTElEeHEH ¢ HATypalbHBIMHU
MOoKa3aTeIsIMU IJIsl IPeoOpPa30BaHUST BhIPAKCHUMN.

YPCIGHEHM}I u nepaeencmea

Pemiate JiMHENMHBIE YpaBHEHUS C OJHOW II€PEMEHHOM,
MIPUMEHssI TpaBMJIa Mepexosa OT MUCXOJHOTO YPaBHEHHUS K
paBHOCulIbHOMY eMy. IIpoBepsATh, sBAsIETCA JIM YUCIO
KOPHEM YypaBHEHMUS.

ITpumensite rpadudecKkre METOIbl IIpU  PEHICHUU
JIMHEUHBIXYPAaBHEHUMN U UX CUCTEM.

I[TonGupaTe nmpuMepsl map 4YHUCEeN, SIBISIIOIIMXCS PEHICHUEM
JIMHEHHOr O ypaBHEHMUs C ABYyMs NEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOHN IIOCKOCTH TpaHuK JTUHEHHOTO
YpaBHEHHUS C ABYMS MEPEMEHHBIMH; TOJIB3YSICh IpaduKOM,
OPUBOJAUTH HPUMEPHI PEIICHUS] YPAaBHEHUS.

Pemate cucrtembl AOBYX JIMHEHHBIX YpPaBHEHUH C IAByMs
IIEPEMEHHBIMHU, B TOM HHCJIE TpadUIECKH.

CocTaBasTh U peuaTh JMHEHHOE ypaBHEHUE UM CUCTEMY
JUHEUHBIX YpaBHEHUM o YCJIOBHUIO 3a/1a4H,
UHTEPIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3aJadu
HOJIy4YE€HHBIH pe3yJbTaT.



Koopounamuvt u zpagpuxu. @yuxuyuu

M3o06paxath Ha KOOPJIUHATHOM MpsAMOi TOYKH,
COOTBETCTBYIOIIHEC 3aJaHHBIM KOOPJHUHATAM, Jy4H, OTPC3KH,
WHTEPBallbl; 3allUChIBATH  YHUCJIOBBIC  IPOMEXKYTKH  Ha
anreOpanvyecKkoM sI3bIKE.

OTMmeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH [0 3aJlaHHBIM
KOOpIWHATAM; CTPOUTH rpaduKu JTUHCHHBIX (QyHKIUH. CTPOUTH
rpaduk QyHKIUU Y = |x|.

OnuchIBaTh C MOMOIIBIO (DYHKIMI HU3BECTHBIE 3aBHCHMOCTH
MEXJ/y BEJIMYMHAMHU: CKOPOCTh, BPEMsl, PACCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOHUMOCTH, MPOU3BOJUTCIBHOCTb, BpeMsI,
00BEM paboTHI.

HaxoauTtek 3HaueHHUEe (PYHKIIUU MO 3HAYCHUIO ¢€ apryMeHTa.
IMonumath rpaduyecKkuili crocod MpejACTaBJICHHUSI U aHaIn3a
uHGOpPMAINU; U3BJICKATh U HHTCPIPECTUPOBATH WH(OPMAIIHIO
U3 TpaUKOB PEaATbHBIX MPOLIECCOB U 3aBUCHUMOCTEH.

8 kiacc

Yucna u eviuucnenus

Hcnonp3oBaTh HavyalbHBIC TIPEJACTABICHUS O MHOXECTBE
JICWCTBUTEINIBHBIX YHCEJI Ul CPaBHEHUs, OKPYIJICHUS H
BBIUHCIICHHI; M300pakaTh JIEHCTBUTEIIbHBIC YHUCIIAa TOYKAMU
Ha KOOPJAMHATHON NPSIMOU.

[TpumMeHsITh NOHSITHE apU(PMETHISCKOTO KBaAPATHOTO KOPHSI;
HaxOJIUTh KBaJIpaTHBIE KOpHU, HCIIOJIB3YSI npu
HEOOXOJMMOCTH KaJIbKYJISITOP; BBINOJHSITH PpeoOpa3soBaHusi
BBIPp@XXCHU, CoJiepiKalliX KBaJpaTHbIE KOPHH, HCIIOJIb3Ys
CBOMCTBA KOpHEM.

Hcnonp30BaTh 3anUcH OOIBIINX U MAJIBIX YHUCEJ C TOMOIIHIO
JIECSITHYHBIX ApoOeii u creneneil uucia 10.

Anzedopauueckue eviparcenus

I[IpuMeHATH MNOHSATHE CTENEHUW C ULeJIbIM IIoKas3aTeleM,
BBEIMIOJTHATE  IIpeoOpa3oBaHUS  BBIPAXXCHUM, COJEpIKaIInX
CTETICHH C ILIEJIBIM ITOKa3aTeIeM.

BEBITTOTHATE TOXK/IECTBEHHBIE TPEOOPA30BAHUS PAITMOHAIBHBIX
BBIpa)K€HUI HAa OCHOBE MpaBUJ AEHUCTBUN HajJ MHOTOYJIE€HAMU
M aJire0OpandecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOXUTEIIH.
IIpuMenHsIT, TIpeoOpa3zoBaHUsI BBIPAKCHUN JIsI  pEUICHUS
pa3IUYHBIX 3ajad U3 MAaTE€MaTHUKH, CMEXHBIX NPEIMETOB, U3
peanbHOMI NPaKTUKHU.

YPaGHEHMﬂ U Hepaesencmea

Pemartp JUHEUHBIE, KBaJpaTHBIC YpaBHEHUS u



panroHaIbHBIC YPAaBHEHMS, CBOISIIHECS K HHUM, CHCTEMBI
JIBYX YpaBHEHHUI ¢ IByMsI IEPEMEHHBIMU.

e IIpoBoauTe TmpoCTeHIINE HCCIECOOBAaHUS YypaBHEHUN WU
CUCTEM ypaBHEHHH, B TOM 4YHCJIEC C IPUMEHEHUEM
rpadUUYeCcKUX IpeJACTaBJIeHUH (yCTaHaBJIMBaTh, UMEET JIU
YpaBHEHHE WIJIN CUCTEMAaypPaBHEHUIN PEIICHUs, €CIIU UMEET,
TO CKOJIBKO, U TIP.).

e JlepexomuTs OT CIOBECHOW (QOPMYIMPOBKM 3agadu K e&
anre0panyvecKo MOJIEIH C TIOMOIILIO COCTABIICHUS YPaBHEHUS
WA CUCTEMBI YPAaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/a4yi IOJIyYEHHBIU pEe3yJbTar.

e IIpuMeHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB Il CPaBHEHUS,
OLICHKH; pellaTh JIUHEHHbIEC HEPABEHCTBA C OJHOMU IIEPEMEHHOHU
U HUX CHCTEMBI; /JaBaTb Tpa(UUECKYI0 HIIIOCTPAIINUIO
MHOKECTBA PEIIEHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu
e [JloHUMAaTh U UCIOJIB30BaTh (PYHKIIMOHAIBHBIC TIOHSITUS U
SA3BIK (TepMuHBI, CHUMBOJIMYECKHE o0o03HaYCHUS);

OIpeIeNIsITh 3HaUueHHe (QYHKIIMH 10 3HAYCHUIO apryMEHTa;
orpeieNsiTh cBoiicTBa GyHKIMH 11O €€ rpaduKy.

e  Crpourts rpaduku s1eMeHTapHbIx GyHKUHMN Buga Yy =1/X,
y =x2y = x3, y =+/x, Y = |x|; OIUCKIBATH CBOMCTBA
YHUCIIOBOW (PyHKIINU 110 €€ rpaduKy.

9 kiacc

Yucna u eviuucnenusn

L4 CpaBHI/IBaTL U ynopsaaoduBaTh pallMOHAJIbHbBIC U UPPAIIUOHAJIBHBIC
qucia.

® BpINOJIHATH apI/I(l)MeTI/I‘ICCKI/IC I[eﬁCTBPISI C palMOHAJbHBIMH
qucjiamMu, codeTtass YCTHBIC U ITMCbMCHHBIC l'IpI/IéMBI, BBITIOJIHATH
BBIYHUCIICHUSA C UpPAIIUOHAJIBHBIMU YHUCIIAMMU.

o HaXO)]I/ITB 3HAYEHHUS CTEIICHEH C OCJIBbIMH IIOKA3aTCIIIMHU H
KOpHeﬁ; BBIYHUCIIATH 3HAYCHUSA YHUCIIOBBIX BLIpEDKGHHfI.

L4 OprFJ’ISITL HeﬁCTBI/ITeHBHLIC qyucia, BBIIIOJIHATH IPpUKUIAKY
pe3yyibTara BBIqHCHeHHﬁ, OLCHKY YHCJIOBBIX Bblpa}KeHHﬁ.

Ypagnenusa u nepasencmea
e Pemars nuHeliHbICe M KBaJpaTHbIE ypaBHEHUS, ypaBHEHUS,
CBOJISIIIIMECS K HUM, IPOCTEHIINEe APOOHO-pallMOHAIbHBIC
YpaBHEHUSI.
e Pemars cucrteMsl IBYX JWHEHHBIX YpaBHEHHH C JByMs
MIEPEMEHHBIMHA U CHUCTEMBI JABYX ypPaBHEHHI, B KOTOPBIX
OJHO YpaBHEHUEHE SBJISIETCS JTUHEUHBIM.



e Pemars TekcToBBIE 3a7auM anreOpandyecKkuM crnocobom ¢
MOMOIIBIO COCTAaBJICHUSI YpPaBHEHHUs MJIM CHUCTEMBI JBYX
YpaBHEHHUI C IBYyMsI IEPEMEHHBIMU.

e [IpoBoauTe nDpocTeluine HCCIeOOBaHUS YpaBHEHUU U
CHCTEM YypaBHEHHUI, B TOM YHCJIE€ C IPUMEHEHUEM
rpadU9IEeCKUX NPEICTABICHUN (yCTaHABINBATh, UMEET JIN
YPaBHEHHE WIH CHCTEMa yPaBHEHHM pEIICHUs, €CIH
UMEET, TO CKOJIBKO, U TIp.).

e Pemiath uHeliHbIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA;
n300pakaTh pEUICHHE HEPABEHCTB HA YHCIIOBOM IIPSIMOIA,
3aIllUCBhIBATh PEHICHUE C ITOMOIIBIO CUMBOJIOB.

e Pemarr cucTeMbl JHHEHHBIX HEPABEHCTB, CHUCTEMBI
HEpaBEHCTB, BKJIIOYAIOIIME KBaJApaTHOE HEPABEHCTBO;
n300pakaTh pEIICHUE CUCTEMbl HEPaBEHCTB HA YHCIIOBOM
MIPSIMOM, 3aITUCHIBATH PEIICHNUE C MTOMOIIBIO CHMBOJIOB.

e lcnonp3oBaTh HEpPABEHCTBA IMPH PEHICHUN Pa3IMYHBIX

3a7ad4.
Dynkyuu

e Pacno3HaBaTh (PyHKIMM HM3y4YEHHBIX BHIOB. [loka3piBaTh

CXEMAaTHUYECKHA pacnoJiokeHue Ha KOOPAUHATHOU

mIockocTr rpadukos pyHkumii Buna: y = kx, y = kx + b,
y=§,y=ax2+bx+c, y=x3 y=+x, y=|x|, B
3aBUCHMOCTH OT 3HA4eHHU KO3>((PUIIMEHTOB; OMUCHIBATH
cBoicTBa (PYHKIIUH.

e Crpouth W  H300paXaTrb  CXEMaTHYECKH  TIpaduKH
KBaJIPATUYHBIX byHkMHA, ONMCHIBATH CBOMCTBa
KBaJIpaTUYHBIX PYHKIMH MO UX rpadukam.

e Pacmo3nHaBaTh KBajpaTHU4YHYIO (QYHKIWIO 10 (Qopmylie,
OPUBOJAUTH TMPUMEPHbl KBaJIpaTHYHbIX (GYHKIUH U3
peaybHOM )XU3HU, (PU3UKH, TEOMETPHH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

e Pacno3HaBaTh apU(PMETHYECKYIO M TEOMETPUUECKYIO
MIPOTr'PECCHU IIPHU Pa3HbIX criocodax 3aJlaHusl.

e BEINOJIHATH BBIYHUCICHUS C HUCIIOJb30BaHUEM (Qopmys N-ro
qWieHa apu(PMEeTUYSeCKON W T'€OMETPUUYECKOW HPOTPECcCHUid,
CYMMBI TIEPBBIX N WICHOB.

e U300pakaTh WICHBI IIOCIEIOBATEIBHOCTH TOYKAMU Ha
KOOPJIHHATHON MJIOCKOCTH.

e Pematsh 3ajadu, CBsI3aHHBIC C YUCIIOBBIMU
MOCJICIOBATCIILHOCTSIMU, B TOM YHCIIC 3aJlaYd U3 PCaIbHOU
)KU3HU (C  HCHOJIb30BAHUEM KaJIbKYJISITOpPa, MU(GPOBBIX
TEXHOJIOTHH).



TEMATUYECKOE TUIAHMPOBAHME YYEBHOI'O KYPCA (II0 T'OAAM OBYYEHUA)

7 xnacc (He menee 102 u)

Ha3zpanmue
pasjena (TemMbl)
(4MCI0 YacoB)

OcHoBHOe cojeprkaHue

OcHoOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

Ieabie
BbIpaKeHHs

(50 )

CreneHs ¢ IICJIBIM IIOKA3aTCJICM.

CraHgapTHas 3alUCh YUCIA.

Pazmepsr 0OBEKTOB
OKPY’KaIOILETO Mupa (ot
3JIEMEHTAaPHBIX YaCTHIL i (o)
KOCMHMYECKUX 0O0BEKTOB),
JUINTEIBHOCTh ~ IIPOIIECCOB B

OKPY’KalolleM MHDE.

CpoiicTBa CTENEHH C LEIBIM
noka3aTejieM

IlonsiTHEe palMOHAJIBLHOIO YHCIHA.
Apudmerndyeckue JAeHCTBUS C
paluuoHaJIbHBIMU 4HCIaMU.
CpaBHeHne, YHOPSAOYUBaHUE
palMOHAJIBHBIX YHUCEII.

Crenenn c HaTypaJIbHbIM
MOKa3aTeJIeM.

Pemmenne OCHOBHBIX 3ajilady Ha
ApoOH, IPOIEHTHI U3 pealTbHOMI

OpPaKTUKHU.
IIpn3naku AEIUMOCTH,
pa3noXeHuss Ha MHOXXUTEIU

HaATypaJbHBIX YHCEII.
PeanbHbIC 3aBUCUMOCTH.

DopmyIHPOBATH
noKasarteJsieM.

onpeaejicHue CTCICHU C meJbIM

[peacraBiasaTrh 3amuch OOJBIMIMX H MaJBIX YHCET B
crangapTtHoM Bujae. CpaBHHBATH 4YHCJIAa W BeJIHYHHBI,
3anucaHHbIe C HCIOJIb30BaHueM crenenu 10.
Hcnosib30BaTh 3aNUCh YK ceJ B CTAHIAPTHOM BHJIe /5

BbIPa’KEHHsI  pa3MepoB  00BbEKTOB,
NPOILECCOB B OKPY KAIOIIEM MHpe.

AJIUTCJIBHOCTH

DopMyJIMPOBATH, 3ANIMCHIBATH B CHMBOJIMYeCKOl (popMme u
HJLJIIOCTPHPOBATH IPHMePaMH CBONCTBA CTENEeHHU

¢ IeJbIM NoKa3aTeaeM.
I[IpumeHATH cBolicTBa cTeneHH Ui NPpeodpa3oBaHus

BBIPaKeHHH, COAEPKAMX CTENEHH € LeJIbIM MOKa3aTeaeM.
BuimoaHaATh JAelicTBUSL € YHMCIAMH, 3aNHCAHHBIMH B
CTaHIapTHOM Bujie (YMHOKeHHe, 1eJIeHHe, BO3Be/leHHe

B CTeleHb)

CucreMaTH3MpoOBaThH " odoramarn 3HAHUSA 00
OOBIKHOBCHHBIX U JCCSITUYHBIX APOOSX.

CpaBHMBAThL H YNOPAJA0YHMBATH JAPOOH, TPeoOpPa3OBBIBASI
npu HEOOXOIUMOCTH HNECSITHYHBIE podu B
OOBIKHOBCHHBIC, OOBIKHOBEHHBIC B JICCITHYHBIC, B

YaCTHOCTH B 6eCKOHe‘IHyIO ACCATHYIHYIO IIpO6I).




IIpooonoicenue

Ha3zBanue
pa3aena (TemMbl) OcHOBHOe coaep:kaHue OcHOBHbIe BH/bI J1eATEIbHOCTH 00YYaKOIMMXCS
(4MCI0 YacoB)
Tpsimast " obparHas [IpumeHsaTs pa3HooOpa3Hble CHOCOOBI M NPUEMBI
MPOMOPITUOHAITBHOCTH BBIYHCJICHHUS 3HAYEHUIT JPOOHBIX BBIPAKEHH,

coJepKallnX OOBIKHOBEHHBIC W JICCSTUYHBIC ApOOH:
3aMCHSTh IPU HEOOXOAWMOCTH NECATUYHYIO IpoOb
OOBIKHOBCHHOW  H OGBIKHOBECHHYIO JECATUIHOM,
MIPUBOAUTE BBIpaXKEHUEK (opme, Hanbosee y1o0HON Ist
BBIYMCIICHHI, TPEOOPa3OBBIBATH APOOHBIC BEIPAKCHUS HA
YMHOEHHE U JIeJICHNE JSCITUYHBIX Apo0eii K neficTBusImM
C LEJIBIMU YHCIIaMU.

IpuBOAUTH YHCIOBbIE U OYKBEHHbIE MPHMEPHI CTCICHUC
HAaTypaJbHBIM  IIOKa3aTeJeM, OOBSCHsS  3HAYCHUS
OCHOBAHHSI CTCIICHH M I1OKa3aTessl CTENCHH, HAXOIUTh
3HadeHus crerneneit Buaa a" (a — ar060e paruoHaIbHOE
9HUCII0, N — HATypaJIbHOE YHCIIO).

IMoHMMAaTBH CMBICI 3alMCH OOJIBIINX YHCEJ C ITOMOIIBIO
NEeCSITUIHBIX Apo0ei u cTeneHel yncia 10, npUMeHATH
UX B peajbHbIX curyanusax. [IpuMeHATH TIpU3HAKU
JEJIIMMOCTH, Pa3JIOXKEHHUSI HA MHOKHUTEIN HaTypPajlbHBIX
qHuCell.

Pemiatp 3amauym Ha 4YacTH, MPOIEHTHI, MPONOPIUH, HA
HaXxoKAeHue JApoOu (IpoleHTa) OT BEJIUYHUHBI U
BEJIMYHMHBI MO0 € ApoOu (IpOoLeHTY), 1podu (MpoleHTa),
KOTOPBIII  COCTaBJISICT OJHA BEJIIMYMHA OT JPYTOil.
IIpuBoauTH, Ppa3doupaTrb, ONEHHUBATH pa3JIMYHbBIC
pelieHus, 3alUcy PEeIIeHU TEeKCTOBBIX 3a/ad.
Pacno3HaBaTh M OOBSICHATH, OMUPASICh HA ONPEICIICHUS,
npsMO MIPOIIOPLIMOHAIBHBIE Hu oOpaTHO
MNPONOpPUMOHAJIbHBIC 3aBUCHUMOCTH Memay BCIIMYMUHAMMU,




Ha3Banmue pa3sneia
(TeMbI) (YHCJIO0 YACOB)

OcHoBHOe cojepikaHue

OcHoBHbIEe BHABI 1eSITEJILHOCTH 00Yy4YaIOLIUXCS

NPUBOANTH NMPHMeEPHI dTHUX 3aBHCUMOCTEH M3 PEaJbHOTO
MHpa, U3 IPYTUX YIeOHBIX IPEIMETOB.

PemaTh NpakTUKO-OPUEHTHPOBAHHBIE 3a/1a4U HA IpoOH,
MPOLEHTHI, MPSIMYIO U OOPATHYIO IPOMOPLHUOHATBHOCTH,
IPOTOPLUHU

JInHelnbIe
YPaBHEHUSI €
O/THOI
nepeMeHHOM’
(18 u)

YpaBHeHue, npaBuia
npeoOpa3oBaHUsI  ypaBHEHWUS,
PaBHOCHIBHOCTH YpaBHECHHH.
JIuneiHoe ypaBHEHHE C OJHOM
NepeMEHHOMH, pelieHue
JIUHEWHBIX ypaBHeHul. Penrenue
3371a4C MOMOIIbIO YPaBHEHUM.
JIuneliHOe ypaBHEHHUE C AByMs
IepEeMEHHBIMH U ero rpaduk.
Cucrema IByX JIMHEHHBIX
YpaBHEHUM C IBYyMs
repeMeHHBIMH. Pemmenne cucrem
YpaBHEHHUH crrocoboM
IMOJICTAHOBKH M CITOCOOOM
CIIOKEHHUA

Pemrars nuHElHOE ypaBHEHHE C OJHOW IMEPEMEHHOMH,
NpUMeEHsIsl PaBUJIa TIEPexo/ia OT UCXOTHOr0 YpaBHEHUS K
paBHOCWIBHOMY eMy Ooiiee mpoctoro Buzaa. IIpoBepsiTh,
SIBJISIETCS JIM KOHKPETHOE YHCIIO KOPHEM YypaBHEHUSI.
IMoadoupars NpuMepsbI ap YUCE, SIBISIONINXCS
pelIeHneM TUHEHHOTO YpaBHEHHS C IBYMsI
nepeMeHHbIMU. CTPOUTH B KOOPJIMHATHOM MJIOCKOCTH
rpaduk JUHESHHOTO ypaBHCHHUS C JABYMs IMEPEMCHHBIMU;
MONB3ysICh IpadUKOM, MPUBOJAUTH MPUMeEPBI PEIICHUS
YpaBHEHHUSI.

HaxoauTh penieHue CHUCTEMbI JIBYX JUHEWHBIX ypaBHEHUMN
C ABYMSI IEPEMEHHBIMH.

CocTaBJfAiTh MW PpeliaTh YpPaBHCHHE WIH CHUCTEMY
YpaBHEHHUH TI0 YCJIOBHWIO 3aJadd, WHTECPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJa4yd ITOJyYCHHBIN
pe3yabTaT




Ha3Banue pasnena
(TeMbI) (YHCJI0 YACOB)

OcHOBHOE coaep:kaHue

OcHOBHbIE BHIbI JIeSITEJILHOCTH oﬁyqamumxcst

Dynxnpm Koopaunara Touku Ha npsiMOii. H300paskaTh Ha KOOPAMHATHOM MpsIMOM  TOYKWU,
(12w YucnoBble OPOMEKYTKH. COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAHMHATaM, JydH,
Paccrostnne  mexnay — AByMs OTPE3KH, HHTEPBaJIbl; 3alIICHIBATh UX Ha ajdreOpandeckomM
TOYKaMU KOOPJIMHATHOM SI3BIKE.
HPAMOM. OTMeYaTh B KOOPANHATHON MJIOCKOCTH TOYKH IO 3aJaHHBIM
IIpsimoyronbHast cucremMa KOOpAUHATAaM; CTPOUTH rpaduku HECIO0KHBIX
KOOpJWHAT Ha  IUIOCKOCTH. 3aBHCUMOCTEH, 3aJaHHBIX (popMyllaMH, B TOM YHCIE C
ITpumepsiTpadKOB, 3a7aHHBIX MOMOIIBIO MU(PPOBBIX JTabOPaTOPHId.
dopmyiramu. Urenne rpadukoB IIpuMeHsTh, H3y4YaTh NpPeuMYylecTBA, HHTEePIPeTHPOBATH
pCaIbHBIX 3aBUCUMOCTEH. rpaguyuecknii  cnoco®  MpeACTaBICHHS HW  aHaIu3a
Ioustue  ¢yuxuuu.  I'paduk | PasHOOOPAa3HOM XKM3HEHHOH MHQPOPMAIWH.
¢yukuuu.  CpoiicTBa  (yHKLUIA. OcBanBarthb IIOHSITHE bynknnm, OBJIaJIeBaTh
JInneitnas @ynkmusa. Iloctpoenne (GyHKLUHOHAIBHON TEPMHUHOIOIHEH.
rpaduka  IMHEHHONH  (QYHKIIMH. Pacno3HaBaTh JHHCWHYIO ¢yHKmuo y = kx + Db,
I'padux byHKIUM Y = |X | onuchbIBaTh €€ CBOWCTBAa B 3aBUCHMOCTH OT 3HA4YE€HUU
xoa(pdunmentor K u b.
CTtpouTsh rpauKy JTUHEHHON QyHKIHU, QYHKIITH
y = Ix|.
Hcnoas3zoBath nngpoBbie pecypebl 1 IOCTPOCHUS
rpapukoB GYHKOUH ©W W3yUYEHHUS UX CBOICTB.
IlpuBoauTe npuMepsbl JUHEHHBIX 3aBUCHUMOCTEN B
peaJbHBIX Opolleccax U SIBICHUSIX
IosTOpenue IToBTOpEeHHE OCHOBHBIX MOHATHI BbIiOUpaTh, NPUMEHSITH OLEHMBATH CIOCOObLI CPABHEHUS
u o0o01menne M METONOB Kypca 7 Kiacea, 4qpcell, BBEIYUCICHUN, TpeoOpa3oBaHMI  BBIPAXKEHUH,
(5w 000011eHe 3HaHNH pelleHns] YPaBHEHMIA.

OcymecTBIsITb CAMOKOHTPOJIb BBITNOJHIEMbIX JEHCTBUN U
CaMOIIPOBEPKY pe3yabTaTta BBIYMCJICHUN,
npeodpa3zoBaHU, TOCTPOCHHUN.




IIpooonoicenue

Ha3zpanmue
pasjena (TemMbl)
(4MCI0 YacoB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

Pemiates 3amaum W3 pCaNbHOH JKU3HU, NPHUMEHITH
MaTeMaTH4YeCKHe 3HAHUSA IS PEIICHUS 3aJad U3 JIPYTUX
MPEIMETOB.

Pemath TeKCTOBBIE 32/1a4H, CPABHHBATDH, BHIOHPATH
CIoco0bl pelIeHUs 3a1a4yu
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Ha3zBanue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOE coaep:kaHue

OcHoOBHBIE BH/bI /IeSITEIbHOCTH 00Y4YaIOIMXCS

KBaaparhnbie
KOPHHU.
JeiicrBuTENH
HbIE YHCIa

(25 v)

KBanpatHbili KOpeHb U3 YHCHA.
TTousitTie 00 uHppanMOHAIBLHOM

YHCIE. JecsaTuunbie
OPUOIIVDKESHUST
HpparoHaJIBHBIX qucell.
JlelicTBUTEIBLHBIC gucnaa.
CpaBHEeHHE  JICHCTBUTEIBHBIX
qucel. Apudmernaecknii
KBaJIPpaTHBINKOPEHbD.
VpaBHeHue Bua X2 = a.
CaoiicTBa apudmMeTHnuecKux
KBaJIpaTHBIX KOpHEM.
ITpeoOpazoBanmne YHUCITOBBIX
BBIpa>KESHUH, coZieprKaImx

KBaJpaTHbIC KOPHHA

DopMyIMpPOBATH oONpejeleHue KBagpaTHOTO KOPHS U3
qHCiIa, apUPMETHISCKOr0 KBaJIPAaTHOTO KOPHSI.
IIpuMeHSITH ONepaIfIo U3BJICUYCHUS KBAJIPATHOTO KOPHS
W3 YHCla, UCHOIb3YsI IPH HEOOXOAUMOCTH KAJIbKYJISITOP.
OuneHuBaTh KBaJpaTHbIE KOPHU IE€NBIMH YHCIAMU H
JECSITHIHBIMU JPOOSIMH.

CpaBHHBATh ¥ YHNOPSA/OYHUBATH pAlHOHAIBHBIE U
HppalMOHAIBHBIE YHCJA, 3allHCaHHBIE C IIOMOIIBIO
KBaJpaTHBIX KOPHEH.

HccienoBaTs ypaBHEHHE X° = @, HAXOJWTh TOYHBIE H
npubmKkEHHBIE KOpHU nipu a > 0.

HccienoBarh cBoOiicTBa KBaJpaTHBIX KOPHEH, MPOBOIS
YHCIIOBBIS SKCIEPUMEHTBI c HUCIIOJIb30BaHUEM
KaJIbKYJISITOpa (KOMOBIOTEPA).

Jloka3pIBaTh CBOMCTBAa apH(PMETHYSCKUX KBaJIpaTHBIX
KOpHEH; NOpUMEHsITh WX Ui I[peoOpa3oBaHMUs
BBIPAKECHUH.

BbINOJHATH NMpeodpa3oBaHMs BBIPAKCHUM, COAEPKAIINX
KBaJ[paTHbIE KOpPHHU. BrIpakaTb TNepeMeHHBIE U3
TeOMETPUIECKUX U GHU3UISCKUX (HOPMYIL.

BprumciasiTe  3HA4YeHHsl  BBIPAXXCHUH,  COJAEpIKaIINX
KBaJIpaTHbIE KOPHU, HCHONB3Yys MpPU HEOOXOAWMOCTH
KaJIBKYJISITOP.

HUcnosb30BaTh B XOJl€ pELICHUs 3aaad dJIEeMEHTapHbIe
npeacTraBJICHUA, CBsA3AaHHBIC C l'IpPIGHI/I}KéHHbIMI/I
3HAQYCHUAMMHU BCIIMYHH.

3HAKOMUTHCSI ¢ MCTOPHEil Pa3sBUTHSI MaTeMaTHUKH




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

Adredpanyeckue Ksanparnpiii TPEXHIICH. Pacno3sHaBaTh KBaJApPATHBIN TPEXWICH, yCTaHABIMBATH
BBIPAKEHHUSI. Pasznoxenne KBaJIpaTHOro BO3MOKHOCTB €r0 Pa3JI0KEHHUsI HA MHOKHUTEIH.
KsaapatHblii TpEXUIICHaHA MHOXHUTCIIH PackiaabiBaTh HAa MHOKHTEJM KBaJpaTHBIM TpEXUIICH C
TpéXWieH HEOTPUIATEIBHBIM AUCKPUMUHAHTOM
6w
Paunonanbubie AnreGpaundeckas Ipobb. | 3anucwhiBaTHL anredpandyeckue BhipakeHus. HaxoauTsb
?‘:, ‘:pl?)mennﬂ g:HyCTHMHe SHAYCHUS | oGnacTh ONpeaeiaeHus palMOHAIBHOTO BHIPAKEHU.
PEMCHHBIX, BXOAAIINX B BbINOJHATH YUCIOBBIE MMOJICTAHOBKH U BBHIYHCJIATH
anreGpanveckue BBIPAYKCHMUL. 3HAYEeHUE IPOOH, B TOM YHUCIIE C ITOMOIIBIO
OcHoBHoe CBOMCTBO KaJbKyJsiTopa. @opMyJMpoOBaTh OCHOBHOE CBOMCTBO
anrebpanyecko . Apo6H. anreOpanveckoupoOr U MPUMEHSITH €ro Jis
Coxkparenne 1po6eii. npeoOpazoBanust 1poGeii. BLIMOJHATD el CTBHA C
Cnoxenue, BBEI'IMTaHHC, anrebpandeckuMu IpoosmMu. [IpuMeHsTE TpeoOpa3zoBaHUs
YMHOXXCHHC u JACJICHUC BBIPQXXEHUM 7151 pelieHuszagady. Beipakarhb
anreOpanvecKmx po0eii. nepeMeHHbIe U3 Gopmys (HHU3NUSCKUX,
IIpeoOpaszoBanue BbIPAKEHUH, FEOMETPUYECKHUX, OMUCHIBAIOIINX OBITOBBIE CUTYAI[UH)
cosepKalux —anrebpanvecKue
poou.
Ksanparnbre KsanpaTtHoe YpaBHEHHUE. Pacno3HaBaTh KBaJIpATHBIE YPABHEHHUS.
YpaBHEHUs Henonnoe KBaJpaTHOE | 3anmuchbiBaTh (POPMYJLy KOpPHEH KBAJPaTHOrO YPABHEHUS;
(26 ) ypaBHenue. @opmylia KOpHEH | pemIaTh KBaJApaTHbIe ypaBHEHHs — ITOJHBIE M HETIOIHEIC.
KBaJPaTHOTO ypaBHEHUSI. [poBoauTh mpocTeiilIMe HCCHETOBAHMS  KBAJIPATHBIX
Teopema Buera. Pemenne YpaBHEHUH.
ypaBHeHull, cBojsAmmxcs K | Pemars ypaBHeHHsl, CBOSIIHECS K KBaJpPaTHBIM, C
KBaJApaTHBIM. IIpocretimue IMOMOIIIBIO TTPeoOpa30BaHUi U 3aMEHOM NMEepeMEHHOM.
poOHO panroHaIbHbIC

YpaBHEHHUS.

Ha61r01aTh U aHAJIU3MPOBATH CBSI3b MEX/y KOPHSIMU U




Ha3panmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

Pemienne TekcToBBIX 3a1a4 ¢ HO-
MOIIBIO KBaJApaTHBIX YpaBHEHMI

K03(PUIIMEHTaMH KBaJApaTHOTO ypaBHEHHS.

dopmyaupoBaThk TeopeMy Bmuera, a Ttaxke oOpaTHYIO
TeopeMmy, MPUMEHSITh 3TH TEOPEMBI JUIST pPeIlIeHUs 3a1adq.
PemaTh TeKCTOBBIE 3aJa4H AJNTeOPAMIECKUM CIIOCOOOM:
IIEPEeXOJIUTh OT CJIOBECHOH (DOPMYIHPOBKH YCIIOBHUS
3a/la4u K ajre0pamdeckoil MoAesH ITyTEM COCTaBJICHHS

ypaBHCHHs;  peliaTh  COCTaBICHHOE  YpPaBHCHUE;
HHTEPIPETUPOBATh PE3yJIbTAT.
3HAKOMHUTBHCSI ¢ HCTOPHEl pasBUTHS alreOpbl
Auredpaunyeckue BykBeHnHsbIe BBIPAKEHMSI. OBJagern anreOpanyeckol  TEPMUHOJIOTHEH u
BhIpaKEeHUs IlepeMenusble. JlormycTuMble | CUMBOJIMKOW, NPHUMEHAATL €& B IPOLECCE OCBOCHUS
27 ) 3HAYCHHUS NEPEMEHHBIX. | Yy4eOHOro MaTepHaa.
DOpMyIIBI. HaxoauTh 3Ha4YeHUs] OYKBEHHBIX BBIPAKEHUN TIPH
IIpeo6GpazoBanne  OyKBEHHBIX 3aJaHHBIX 3HAYCHHUSX OYKB; BBIITOJHSTH BBIYHCIICHUS
BBIPQKEHUM, PACKPBITHE CKOOOK | 10 hopMyiaMm.
u [pUBEIEHUE MogoOHBIX | BBIMOIHATHL TpeoOpa3oBaHUs IIEJIOTO BBIPOKCHHUS B
claraemablx. MHOTOWICH  [PHUBEACHHEM  IMOJOOHBIX  ClaraeMblX,
CaoiicTBa CTENEHU c packpbhITHEM CKOOOK.
HaTypaJbHBIM ITOKA3ATEJIEM. BBINOJHATH YMHOKEHUE OJIHOYIEHA HA MHOTOWIEH H
Mmuorounensr. Crnoxenue, MHOTOUJIEHA Ha MHOTOYJIEH, NPUMEHATL (OPMYJIbI
BBRIMHTaHHE, YMHOXCHHUC KBaJlpaTa CyMMBbI M KBaJpaTa pa3HOCTH.
MHOTOJICHOB. @opmyJIbl OcyuecTBJIATH PA3JIOKEHUE MHOTOWICHOB Ha MHOXHUTEIN
COKpPAIICHHOTO YMHOKCHHA. IIyTéM BBIHECEHHsI 3a CKOOKM OOIIero MHOXKHUTE,
PaznoskeHHe MHOTOWICHOB Ha

MHOXHUTECIIH

NpUMeHeHUsI (OPMYyJIbBI pa3HOCTH KBaJpaToB, (OPMYI
COKpPAIlIEHHOIO YMHOKEHHUSI.

IIpumensaTs  mpeoOpa3oBaHHE  MHOTOWICHOB  JUIS
pe€I€Hrs pasIMYHbIX 3aJa4d U3 MaTE€MaTUKHU, CMEXKHbBIX
MIPEIMETOB, U3 PEATLHON MPaKTHKH.

3HAKOMUTBLCH C MCTOPHEN pa3BUTHUSL MaTEMaTUKU




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

YpaBHenust

U HepaBeHCTBa.
HepasencrBa
(12 v)

YuncioBbele HEPABEHCTBA U UX
CBONCTBaA.

HepasencTBo c OJTHOM
HepEeMEHHOM. JInnelinble
HEpPaBEHCTBA c OJTHOM
NEepEeMEHHON U UX pelLICHHUE.

CucTeMbl TUHEHHBIX HEPABEHCTB
C OIHOM MEepeMEeHHOM u Hux
pelieHue.

HN3o0pakenue penieHus
JIMHEHHOTO HEPaBEHCTBA U UX
CHCTEM Ha YHUCJIOBOUW MPsSIMOM

PopmyaupoBarb CBOIcTBa
WUIIOCTPUPOBAaTh  HUX  Ha
J0Ka3bIBATH alIreOpandecKu.
IIpuMeHsATH CBOMCTBA HEPABEHCTB B XO/JI€ PEILICHUS 3a/1a4.
Pemrars jJuHElNHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM,
n3o0pakaTh pelIeHHe HEpaBeHCTBA Ha  YHCJIOBOM
OpsIMOM.

Pemiatb cucTremMbl TUHEHHBIX HEPABEHCTB, H300paXKaTh
pellieHue CUCTEeMbl HEPAaBEHCTB Ha YHCJIOBON IpPsIMOU

YHUCJIOBBIX  HEPaBEHCTB,
KOOPJIMHATHOM MPSIMOH,

@ynxknun. OcHOBHbIE
MOHATHUS.

(CR))

[onsaTue dyHKIHH. Obnactb
OIpeJeIeHUs] 1 MHOXKECTBA 3HAYCHUH
byHKIUH. Crioco0bt 3aJaHus
GyHKIHIA.

I'padux (hyHKIUH. CpoiicTBa
GyHKIMM, WX OTOOpakeHHe Ha
rpaduxke.

HUcnoab3oBaTh QyHKIMOHAIBHYIO TEPMHAHOJIOTHIO T
CHMBOJIHKY.

BerunciasiTe 3HaYeHUs1 QyHKINNA, 3aJaHHBIX (HOPMYJIaMHU
(mpu HEOOXOIMMOCTH HMCMOIB30BAaTh KaJBKYJISITOD);
COCTABJIAITh TAOJUIBI 3HAYEeHUH (QyHKIIHH.

CTpouTh Mo TOYKaM rpapuku QyHKIH.

OnuceIBaTh CBOMCTBa byHKITIN Ha OCHOBE
rpauuecKoro mpeCTaBICHUS.

HccaenoBarh npuMepbl  TpadHKOB, OTpaKaIOIINX
peanvHBIE mnponecchl u sBIcHUsA. I[IpUBOAMTH

MIPUMEPBI PeabHBIX MPOIIECCOB M SIBICHUU C 3aJaHHBIMHU
CBOMCTBaMHM.

Hcnoabn30BaTh KOMIIbIOTEPHbIE
HOoCTpOCHUsT TpadUKOB
CBOMWMCTB

NporpamMmMsel  JUis
dyHKIMI ¥ U3ydeHUs HX

eé




Ha3panue
pasjena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHbIE BHAbI JIeSITEJILHOCTH oﬁyqamumxcst

DyHknuu.
Yucaosblie pyHKIUH
(99

UreHne u TOCTpoeHHE TrpaduKoB

¢yukuumit.  Ipumepst  rpadukoB
(GYHKIMH, OTpaXKarOIMX pealbHbIC
HPOLIECCH

DyHKIUH, OMHCHIBAIONINE MPIMYIO H
o6patHylo [POHOPIHOHAIBHBIC
3aBHCUMOCTH, ux rpad UK.
T'unep6ona.

T'padux Pyskmuu y = X2

DOyHKIMU Y = X%, y = X3,

y =v/x, y = |x|; rpadudeckoe
pelieHre ypaBHEHUH UM CHUCTEM
ypaBHEHU

HaxoanTts ¢ nomouibio rpagpuka GyHKIINN 3HaUCHHIE
OJHOM M3 paccMaTPUBAEMBIX BEJIMUUH 10 3HAYEHUIO
JPYTOM.

B HecnoxHBIX ciiydasx BbIpaxkaTh (GopmyJioi
3aBHCHMOCTB MEXJy BEJIMYHHAMH.

OnuceiBaTh XapaKTep U3MCHCHUA OHHOﬁ BCJIIUMYHHBI B
3aBUCHUMOCTH OT UBMCHCHUS ,prl“OfI.

Pacno3snaBatn BUbL U3y4aeMbIX byHKIHI.
Iloka3bIBaTH cXeMaTH4eCKH MOJIOXKEHUE Ha
KOOPJIMHATHOW IJIOCKOCTH TpadukoB (GpyHKOUH Buma: Y
=X,y =Xy =vx,y = xl.

Hcnoub3oBaTh (pyHkuuoHanbHO-rpaguyecKkue
NpeJCTABJEHHUs] JUII pELIeHUs U  HCCIEIOBAaHUSA
YpPaBHEHUM HCUCTEM ypaBHEHUH.

IIpumeHsaTH HU(POBBIE pecypcChl IS IOCTPOCHUS
rpaduKoB (QyHKIINI

IToBTOpEHue n
00001eHIEe
7w

IToBTOpEeHHE OCHOBHBIX MOHSTHHI
W METOJIOB KypcOB 7 U 8 KJ1accoB,
o0oOmenne 3HaHUHI

Bpi0upaTh, NPpUMEHSAITh, OIEHHBATH CIOCOOBI CPaBHEHHUS
4Yycell,  BBIYHCICHUH, NpeoOpa3soBaHMil  BBIPAYKCHHIA,
pellIeHUs] ypaBHEHMUIA.

OcymecTBaAsITh CAMOKOHTPOJIb BBIMOJHAEMBIX JEHCTBUH U
CaMOIIPOBEPKY pe3yabTarTa BBIYUCJIEHUH,
npeoOpa30BaHUM, MOCTPOCHUIA.

Pemrate 3agaum U3 peajibHOH KM3HHM, TPUMEHSATH
MAaTEMATUYCCKUEC 3HAHHUA JUIA PCHICHUA 3ada4 U3 APYIrux
IIPEIMETOB.

PemaTth TekcTOBBIE 32/1a4U, CPDAaBHUBATH, BLIOUPAThH
Croco0bl PEIICHUs 3a1a4u
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Ha3Banmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHOBHOE coaep:kaHue

OcHoOBHBIE BH/bI /IeSITeIbHOCTH 00Yy4YaloIuXxcst

napaboJibl, OCb CHMMETPUN
napabonbl. CTerneHHbIe
GYHKIUU C HATYpPAJIbHBIMHU
rmokasaTejsiMi 2 U 3,UX
rpaduKu U CBOMCTBA.

Hepasencrna YucnoBble HEpPABEHCTBA M HUX YutaTh, 3aIHCHIBATH, IOHUMAThH, HHTEPIPETHPOBATH
(23 9) CBOMCTBA. HEPaBEHCTBA; UCII0JIb30BaTh CUMBOJINKY U TEPMHUHOJIOTHIO.
JInHeiiHbIC HEPABEHCTBA C OAHOMU BBINOTHATH TpeoOpa30BaHUs HEPABEHCTB, HCMO/1b30BATH
IIEPEMEHHON M UX pEeIIeHUE. JuIs1 IpeoOpa3oBaHUs CBOMCTBA YHCIIOBBIX HEPABEHCTB.
CucremMbl TUHEHHBIX HEPABEHCTB Pacno3naBaTh JUHENHBIE U KBaJIpaTHbIE HEPABEHCTBA.
C OJHOW TIIEPEMEHHON U WX Pemare juHEliHbIC HEpaBEHCTBA, CUCTEMbI JIMHEHHBIX
pelenue. HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUX
KBaﬂpaTHLIe HEpaBCHCTBA U UX KBaJApaTHOC HEPABCHCTBO, U PCIIATh UX; 06cym)1aTb
pelieHue. IOJIy4YECHHBIC PELICHUS.
I'paduteckas HHTEpIPETALHS H3o0paskaTe penieHue HEPABEHCTBA M CHCTEMBI
HEpABEHCTR M CHCTEM HepapencTs | HEPABEHCTB  HA  UMCIOBOH  MpsAMOH,  3amMCHIBATEH
C IBYMS MepeMEHHBIMH pelIeHue ¢ MOMOIIBI0O CHMBOJIOB.
Pemars KBaJpaTHbIE HEPaBEHCTBA, HUCIIOIb3YS
rpadudecKre MpeICTaBICHHUS.
OcBauBaTh H MPUMEHSITh HEPABEHCTBA IIPH PEIICHUN
Pa3NUYHBIX 334a4, B TOM 9HCIIE TPAKTHUKO-
OPHUEHTHPOBAHHBIX
KBagpatuunas Ksanparuunas pyHkims, e€ Pacno3naBaTh BHABI N3yYaeMbIX (DyHKITHIA;
byHkus rpaduk u coiicTBa. [lapaboia, HJIIOCTPUPOBATH CXeMATHYeCKHU, 00bSICHATDH
(324) KOOpPJMHAThl BEPIINHbI pacroioKeHre Ha KOOPJIMHATHON MIOCKOCTH rpad)uKOB

dbyukuuii Buga:y = kx, y = kx + b, y =S, y = ax?, vy
= axd, y =Vx, Y = |X| B 3aBUCUMOCTH OT 3HAYCHUU
KO2(HULIMEHTOB; ONMHUCHIBATH WX CBOMCTBA.
Pacno3naBaTh KBagpaTHYHYIO (GYHKIIHIO 1O (hopmyIte.
IIpuBoAUTHL NPpUMePBI KBAIPATHIHEBIX 3aBUCHMOCTEH U3
peasbHOM JKM3HH, (PU3UKH, TEOMETPHH.




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

I'padpuku pysakuwmii: y = KX,
y = kx + b, yzg, y = ax?,
y = ady =Vx,y= x|

BeisaBaAsATE W 0000mare ocoOeHHOCTH rpaduka
KBaJpaTUYHOU QYyHKIIMH Y = ax? + bx + c.
Ctpouts u  H300pakaTh  cXeMaTH4YeCKH  Tpaduku

KBaJAPaTUYHBIX (PYHKIHH, 32 TaHHBIX (popMyTIaMu BUIA
y=axty = ax? + ¢,y = a(x + p)’,y = ax? + bx + c.
AHAJIM3UPOBATH U IPUMEHATH CBOMCTBA U3YUYEHHBIX
(YHKIUH JUIsT UX TIOCTPOCHHUSI, B TOM YHCJIE C IIOMOIIBIO
IH(PPOBBIX PECYPCOB

DJ1eMeHTBbI
NPUKJIAIHON
MaTeMAaTHKH
(20 v)

Maremarnueckoe MOJEIUPOBaHUE.
IIponienTHBIC pacyeThl.
AOCONIOTHAsI U OTHOCUTEIIbHAS
HOTPEITHOCTb.

OCHOBHBIC TPaBUIIA
KOMOHWHATOPUKH.

YacToTa 1 BEpOSITHOCTH
CIIy4aifHOTO COOBITHSI.
Knaccuueckoe onpenenenue
BEPOSITHOCTH.

HauanbHbIe CBEJICHUS O
CTaTHUCTHUKE.

IIpuBoaUTH NPUMeEPBI: MATEMATHUECKUX MOJEIJICH
pealbHBIX CUTYAIHii; MPUKIIAIHBIX 3a/1a9; TPUOIMKEHHBIX
BEJIMYWH; UCTIOJIF30BaHUS KOMOHMHATOPHBIX MPABHII CYMMBI 1
MPOU3BEICHUS;, CTy9alfHBIX COOBITHI, BKITIOYAsi IOCTOBEPHBIEC
¥ HEBO3MOJKHBIE COOBITHS; OMBITOB C PABHOBEPOSITHBIMHU
HUCXOJIaMH; MPEJICTABICHUS CTATUCTUYECKUX JAHHBIX B BUJIE
TabIuIl, TruarpaMm, rpaduKoOB; UCTIOJTH30BAHUS
BEPOSITHOCTHBIX CBOMCTB OKPY KAIOIIUX SIBICHUH.
DopMyIMPOBATH ONpeNaeIeHus : a0COTIOTHOM
MOTPEUIHOCTH, OTHOCUTEIbHON MOTPEIIHOCTH, JIOCTOBEPHOT'O
COOBITHSI, HEBO3MOKHOT'O COOBLITHSI; KJIACCHYECKOE
OIpeJieNICHHE BEPOSITHOCTH, IIpaBUja: KOMOMHATOPHOE
IPaBHUJIO CyMMBI, KOMOMHATOPHOE MPABHIIO TPOU3BEACHHS.
OnuceIBaTh dTAIbl PELUICHUS TPUKIIATHON 3aJa4H.
IosICHAITH M 3aNUCBIBATh GOPMYJTY CIIOXKHBIX IPOILICHTOB.
IIpoBoAUTH MIPOLICHTHBIC PACUYETHI C HUCITOIB30BAaHUEM
CIIO)KHBIX MPOIICHTOB. HaX0AUTh TOYHOCTH TPUOIMIKEHUS
o TadiuIle MPUOIKEHHBIX 3HAYCHUN BEJINYNHBL.




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/IbI JIESITEIbHOCTH oﬁyqamumxcﬂ

Hcnoan3oBarh pa3iaudHbie GOPMBI 3aITHCH TPUOIMKEHHOTO
3HaYCHUsI BeITNIUHEL. OneHnBaTh NpUOIIIKEHHOE 3HAUCHUE
Bean4UHBL. IIPOBOAMTE ONBITHI CO CIIyYaifHBIMU UCXOJaMHU.
ITosicHATH U 3anUCBIBATH (HOPMYITY HAXO0XKIACHUS YaCTOTHI
CIly4aifHOTO cOOBITHS. ONUCHIBATH CTATUCTHYECKYIO
OLICHKY BEPOSATHOCTHU CiIydaifHOro cooriTus. Haxoaurs
BEPOSITHOCTH CIIy4aifHOTO COOBITHSI B OTIIBITAaX C
PaBHOBEPOSITHBIMU HCXOJaMH.

OnuceIBaTh dTalbl CTAaTHCTUYECKOTO  HCCIICTOBAHUS.
OdopmasiTe nHGOPMALIUIO B BUAEC TAaOJIUIl M JUarpaMM.
HU3Baekary wuHQOpManHi0O W3 TaO0IWI W JHATPAMM.
HaxoauTs W TPHBOAMTH NPHMEPHI HCIIOJIH30BaHUS
CTaTUCTUYECKUX XapaKTePUCTUK COBOKYITHOCTH JAHHBIX:
cpeaHee 3HAUSHHEe, MOJIa, pa3Max, MeIraHa BEIOOPKH.

YucaoBbie
noCJIe0BATEIbHOCTH
17 9)

ITonsTue 4HCI0BOU
MOCJIEIOBATEILHOCTH.

3amaHue  MOCJIeIOBATEIBHOCTU
pekyppeHTHOI  (opmyroi  u
(popmyoit n-ro unena.
Apudmerndeckas u
reoMeTpudecKkas MIPOT'PECCUU.
Dopmybl n-ro qjeHa
apuMeTHIECKOH u
reOMETPUYSCKOMI MpOrpeccHid,
CYMMBI TIEPBBIX N YJICHOB.
WzoOpaxenue YJICHOB
apudmMeTHIeCKO# H

OcBauBaTrhb M NPUMEHATHb HWHJICKCHBIC 0603Ha‘ICHI/I$I,
CTPOUTH peuvYeBbi€¢ BbICKA3BIBAHUA C HCIIOJIB30BAHUEM

TEPMUHOJIOTHH, CBSI3aHHOM c MOHSTHEM
IIOCIICIOBATEIIEHOCTH.

AHaJIH3UPOBATH dbopmyry n-ro wIeHa
[IOCIICIOBATEIIBHOCTH HMIIM  PEKypPpeHTHYIO (opMmyiry H
BBIYUCISATH WICHBI IIOCIEAOBATEILHOCTEH, 3aJaHHBIX
stuMu (popmynamu.

YcranaBauBaTth 3aKOHOMEPHOCTh B HOCTPOCHUH
T0CJIEI0BATEILHOCTH, eciu BBIITUCAHBI nepBbIe

HECKOJILKO €€ YJICHOB.
Pacno3HaBaTh apuMETHYECCKYI0O U T'€OMETPUYECKYIO
MPOrpPeCcCUM MPHU pa3HBIX criocobdax 3ajgaHusl.




Ha3panue
pasjena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHbIE BHAbI JIeSITEJILHOCTH oﬁyqamumxcn

PemaTth 3amaun ¢ ucnonbs3oBaHueM (GOpMyI N-rO 4YiIeHA
apu(dMeTHYeCKOl H TC€OMETPHYCCKON IPOrpeccHi,
CYMMBI MEPBBIX N YJICHOB.

H300paskaTh 4JICHBI MOCJECIOBATEIBHOCTU TOYKAMH Ha
KOOPJAMHATHOMN MJIOCKOCTH.

PaccmaTpuBate npumepbl
peasbHOM  KU3HH,

NMpoueccoB M SIBJEHUH U3
WUTIOCTPUPYIOIINE HW3MEHEHHUE B

apu(MEeTHYEeCKOH MpOrpeccu, B TI'€OMETPHYCCKOU
MIPOrpeccuy; n300paxaTh COOTBETCTBYIOIINE
3aBUCUMOCTH I'pa)MISCKU.

Pemats 3ajga4u, CBsI3aHHBIC ¢ YHCIIOBBIMH
MOCJICAOBATEIILHOCTSIMM, B TOM 4YHCJIE 3aJadyd U3
pea’dbHOW  JKHU3HH C  HCHOJIB30BaHHEM  LHUGPPOBBIX
TEXHOJIOTHH (DJIEKTPOHHBIX  Tabmui, rpaduyecKoro

KaJIbKYJISITOpa U T.II.).

PemiaTh 3a1a4u Ha CJOXKHBIC MPOILCHTHI, B TOM YHCIIC
3aJa4d U3 peajbHONW MNpakTHKU (C HCIIOJIb30BaHUEM
KaJIbKYJISATOPA).

3HAKOMHUTBCSI ¢ MCTOPHMEi Pa3BUTHS MaTeMaTHKH

IToBTOpEHME,
00001IeHHne,
cHCTeMaTH3aMsl
3HaHmiil.

(10 1)

Yucaa U BbIYMCIeHHUS (3aIHCH,
CpaBHEHUE, neucTBUS c
JlCﬁCTBI/lTCJ’lebIMI/I qucjiaMu,
YyucJIoBasi MpsiMasi; MPOLEHTHI,

OTHOIIIEHMUS, IPOTIOPIINH;
OKpYyTJICHHUE, npuoIrIKeHue,
OIICHKA; pELICHHE TEKCTOBBIX
3a71a4 apudMeTHISCKUM
CcIroco6om)

OnepupoBaTh NOHATHAMHU. MHOXKECTBO, IOJMHOXECTBO,
orepanuu Haz MHO€CTBaMH; HCIO0/1b30BATh
rpadudecKkoe IMpeCTaBICHUE MHOXECTB JUISI OIMHUCAHUS
PeaIbHBIX IIPOLECCOB U SIBJICHUM, IPU PELICHUU 3aJa4 U3
JPYTUX y4EOHBIX MPEIMETOB.

AKTYa/Iu3UPOBATH TEPMHUHOJIOTHIO H OCHOBHbIC 1eliCTBUA,
CBsI3aHHbIC € YHMCJAMHU. HATYypaJIbHOE 4YHUCJIO, IIPOCTOE U
COCTaBHOE 4MCJA, JEJIMMOCTh HaTypalbHBIX YHCEll,
NPU3HAKU JEJIUMOCTH, LIeJI0€ YHUCJIO, MOMYJIb YHUCia,




HazBanue

pasjena (TemMbl) OcHoBHOe cojiep:KaHue

OcHoBHbBIEe BHABI 1eSITEJILHOCTH 00Yy4YalOLIUXCS
Kypca (4HCJI0 4acoB)

OOBIKHOBEHHAs] M JeCSTUYHasT OpOOW, CTAaHIAPTHBIA BHJ
qucna, apupMeTHIeCKUil KBaApaTHBIM KOPEHb.

IIpn paspaborke pabodeil mporpaMMbl B TEMATHYECKOM IUIAHUPOBAHHUHU JOJDKHBI OBITH YYTEHBI

BO3MOKHOCTH HCITOJIb30BaHUSI DJICKTPOHHBIX (LIU(PPOBBIX) 0OPa30BaATEIIBHBIX PECYPCOB, SBIISIIOIINXCS y4eOHO -
METOAUYECKUMH MaTepruajaMi (MyJIbTHUMEIUWHBIC IPOTPAMMBI, BJICKTPOHHBIC YUYEOHHKHM M 3aJa9HHUKH,
3JICKTPOHHBIE OMOIMOTEKH, BUPTyaJbHBIC JIA0OPATOPHH, HUTPOBBIE IMPOTPAMMBI, KOJUICKIIUHA ITHU(PPOBBIX
00pa3oBaTeNbHBIX PECyYpCOB), HCIOJb3YEMbIMH JUJIsi OOy4YE€HHUs] U BOCIHTAHUS Pa3JIMYHBIX TPYII
MoJIb30BaTeIel, MPEJACTAaBICHHBIMU B AJIEKTPOHHOM (LHU(GPOBOM) BHUIE M PEATU3YIOUIUMHU JTHUIAKTHUYECKHUE
Bo3MoxxHOCTH MK T,conep>kanne KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa3oBaHUU.

1 3pech mpeacTaBieHbl 3JIEMEHTHI COAEPIKAHMSI Kypca, U3ydaBluhecs B 5—8
KJlaccax W TPeOyromue MOBTOPEHUsSI, OOOOIIEHUsT ¢ CHCTEMaTH3aIlHUU.
OO0palarbcst K3TOMY MaTepHally MOKHO B BHJIC aKI[EHTA Ha 3aBEpIIArOIIEeM
Tarne M3ydeHHsl Kypca 9 Kilacca WJIHM PaCIHpeIessTh MO0 COOTBETCTBYIOIIAM
TEMAaTHYECKHUM pasjiejiaM, U3y4aeMbIM B TEUCHHE Yy4eOHOro roja.




PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 709 KJACCHI

LEJIM U3YYEHHWA YUEBHOI'O KYPCA

«MaremMaTuKy y’K€ 3aT€M YUYHUTh HAJ10, YTO OHA YM B HOPSIO0OK
IpUBOAUT», — IHCaJl BEJIUKUH PYCCKUM YyueHbli Muxaun
BacunseBuu JIoMmoHOCOB. 1 B ’TOM COCTOMT OJHA U3 JIBYyX Ll€IeH
OOyYEeHHUATEOMETPUU KaK COCTABHOW YAaCTH MaTEeMaTHKU B IIKOJIC.
DTO LEeIMCOOTBETCTBYET AoKa3aTejibHasi JUHHUS IIpPEenojiaBaHUus
reomeTpuu.Cienys NMpeCTaBICHHON paboueii mporpaMmMme, HaYUUHAas
C CempMOro KJjlacca Ha YpPOKaX T'€OMETPUH OOYYAIOIIHKCS YUHUTCS
OpPOBOJAMUTH JIOKAa3aTEJbHbIE PACCYXIAEHUS, CTPOUTH JOTHUYECKHUE
YMO3aKJIIOUYEHUs, TOKA3bIBATh UCTUHHBIC YTBEPKAEHHUS U CTPOUTH
KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJWUTH PACCYKJIEHUSI  «OT
OPOTHUBHOTOY», OTIIMYATHCBOICTBA OT HNPHU3HAKOB, (POPMYIHpPOBATH
oOpaTHBIC YTBEpKICHHUS. YUYCHHUK, OBJIAQJCBIINN  HCKYCCTBOM
paccyxmaTh, OyJeT NPUMEHSITHEro M B OKpyXkaromieit >ku3Hu. Kak
nucaj reometp u neparor Urope®@enoposud lllapbirun, «iroabpmMu,
NOHUMAIOIIUMHU, YTO TAaKOE€ /J10Ka3aTeJbCTBO, TPYJHO U JIaxe
HEBO3MOXXHO MAaHUILyJIUpoBaTh». I B ATOM COCTOUT BaXXHOE
BOCHUTATEJIbHOE 3HAYEHHWE U3YUYEHUsS] T'E€OMETpPHUHM, HOpuUcylIee
MMEHHO OTEYECTBEHHOI MareMaTudeckoil 1ikoJjie. Bmecte ¢ Ttem
aBTOpPBI IIPOTPaAMMBbl NPEAOCTEPErar0T YUUTEJST OT U3JIHUIIHEro
popmanm3zma, OCOOEHHO B OTHOIICHHH HaYal ¢ OCHOBaHHU
reometrpun. DPpaniy3dckuii maremaTtuk JKaH J[peTOHHE IO ITOMY
MOBOZY BBICKA3aJICsI Tak: «UTO KacaeTcs HACIMKATHOW MPOOIeMBbI
BBEJEHUSI «aKCHOM», TO MHE Ka)X€TCsl, UTO Ha MNEPBBIX IOpax
HY>KHO BOOOIIe n30erathk MpPOU3HOCUTH caMoO ATO cioBo. C npyroi
K€ CTOPOHBI, HE CJIJIyeT YIIyCKaTh HU OAHOW BO3MOYXXHOCTH
JaBaTh IPUMEPHI JIOTUMYECKUX 3aKJIIOYEHHUH, KOTOpbIE KyJda B
OoJIbIlICHT Mepe, YeM UAes aKCHOM, SBISIFOTCS HCTUHHBIMH U
€/IMHCTBEHHBIMHU
ABUTaTEIsIMU MaTeMaTHYECKOTO MBIIIJICHUS .

BTopoii 1enbo u3ydeHus FEOMETPUU SIBJISIETCSI UCIIOJIb30BaHUE
€€ KaK MHCTPYMEHTa IIPpU PEUICHUU KaK MaTeMaTU4YeCKHX, TaK U
OpaKTUUYECKUX 3ajJlay, BCTPEYAIOUIUXCSI B peailbHOW KU3HHU.
OKOHYMBIIUNA KypC TEOMETPHUH NIKOJIBHUK JIOJDKEH OBITH B
COCTOSIHUH OTIPEASIIUTh T€OMETPUIECKYIO PUTYpy, OomucaTh CI0OBAaMU
JAaHHBIM 4YepTEX WM PHUCYHOK, HAWTH IUIOIIaAb 3€MEJIbHOTO
ydJacTKa, pacCUYUTaTh HCEOOXOIUMYIO JUIMHY OHNTOBOJIOKOHHOTO
Kabesst unu TpebyemMbie pa3Mephl rapaka UIsi aBTOMOOHIISI. DTOMY
COOTBETCTBYET BTOpAsl, BBIYHUCIMUTEbHAS JHUHUS B UW3yUYEHUU
reoMeTpuu B HiKoJie.JlaHHass mpakTU4decKasi JIMHUSI SIBISIETCS HeE
MEHEEe Ba)KHOU, UueM



nepsasi. Emé [Tinaton npeanuckiBaln, 9To0bl «rpaxkaane [IpekpacHoro
ropoia HM B KOE€M ClIydae HE OCTaBJISIIM TE€OMETPHUIO, Belb
HEMaJIOBAXXHO Jake MmobouHoe e€ MpUMEHEHHE — B BOCHHOM JIeJie
1a, BIIPOYEM, U BO BCEX HayKaX — JUIS JIyYIIETO UX YCBOCHHS: MBI
Beb 3HaeM, Kakasi OECKOHEYHasl pa3HuIla CYIIECTBYET MEXIy
4eJ0BEKOM MPHUYACTHBIM K T€OMETPUHU U HEIPUYACTHBIMY. J[JIs1 3TOrO
YYUTENII0 PEKOMEHAYyeTCs MOoa0upaTh 3aJadd IPaAKTHIECKOTO
XapakTepa Ui pacCMaTpUBAaeMBIX TEM, YYHUThb JIETEH CTPOUTH
MaTeMaTHUYECKUE MOJEIU peajibHbIX JKU3HEHHBIX CHUTYyalluH,
IIPOBOJUTEH BBIYHUCIICHUS W OIICHUBATHh aJCKBATHOCTH MOJIYYSHHOTO
pe3ynbrata. KpaliHe BaXHO NOAUEPKUBATH CBSI3U TE€OMETPUHU C
ApyrumMu npeamMeTamMmuu, MOTUBHUPOBATH HUCIIOJIB30BAaTh OMNPCACICHUA
reoOMEeTPUYECKUX (PUTyp M MOHSITHH, IEMOHCTPUPOBATH IPUMEHECHHE
MMOJTYYCHHBIX YMEHUH B QU3UKE U TEXHUKE. DTH CBA3U HAaHOOJIee IPKO
BUJHBI B TeMaX «BekTopbl», « [pUrOHOMETpHUUYESCKHE COOTHOIIEHUS,
«Metona koopaunat»u «Teopema I[Tudaropay.

B 3axmroueHne conuiéMcst Ha BEJIMKOTO MaTeMaTHKa U acTpOHOMa
Horaunna Kermutepa, 4To0sI enié pa3 mog4epKHYTh U METAlIPEIMETHOE,
U BOCHHUTATEIIbHOE 3HaueHHEe reomerpun: “Geometria una et aeterna
est in mente Dei refulgens: cuius consortium hominibustributum inter
causas est, cur homo sit imago Dei.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVTAHE

CornacHo yyeOHOMY MuIaHy B 7—9 kjaccax mM3ydaeTcs y4eOHBIH
kypc «I'eomeTpusi», KOTOPBI BKIIOYACT CJICAYIOIINE OCHOBHBIC
paszensl conepxkanus: «I'eomerpuyueckue GUTypbl U UX CBOUCTBaY,
«/I3MepeHne reoMeTpHuYecKnX BEJIWYHH», a Takxke «JlexkapToBbl
KOOPJIMHATHI Ha TNIOCKOCTH», «BeKTopb», «JIBMKEHUS IUIOCKOCTHY
n «IIpeoOpa3zoBaHHUS TOIOOU.

VY4eOHBIM IUIaH TpeaycMaTpUBaeT HW3YyYEHHE TeOMETPUM Ha
0a30BOM ypOBHE, HCXOsI U3 HE MeHee 68 yueOHBIX JacOB B yUeOHOM
roay, Bcero 3a Tpu rojga o0ydenuss — He MeHee 204 yacos.

1 TeomeTpus enuHa u BeuyHa, oHa OGiucTaeT B bokbeM ayxe. Hama npu-
YaCTHOCTH K Hel CIIY?KUT OOJHUM U3 OCHOBaHPIﬁ, 10 KOTOPBIM HYEJIOBEK
nokeH ObITh oOpazom bokeum (http://www.astro-cabinet.ru/library/
Kepler/Tab_1.htm)


http://www.astro-cabinet.ru/library/

COJEPXXAHUE YUYEBHOI'O KYPCA (ITO TOJIAM OBYUEHI )
7 Kmnacc

HauanbHble TOHATHSA TeoMeTpun. Toudka, npsiMasi, OTPE30K, JIyd.
VYronx. Bwuasl yrnoB. BepTukainbHbIE U CMEXHBIE  YIJIBL.
Buccekrpuca yrna. Jlomanasi, MHOTOYTOJIbHUK. IlapannenbHOCTh U
MNEePHNEeHAUKYIAPHOCTh NPAMBIX.

Cummerpuunble  ¢urypel.  OCHOBHBIE  CBOWCTBa  OCEBOH
cumMeTpuu. [IpuMepsl CHMMETPUH B OKPY’KAIOIIEM MHUDE.

OCHOBHBIE TIOCTPOCHHUS C IOMOIIBIO IHUPKYJA W JIMHEHKU.

TpeyronsauK. BrIcoTa, MenmaHa, OMCCEeKTpHCca, UX CBOMCTBA.
PaBHOOCnpEeHHBIN W PaBHOCTOPOHHHUN TPEYTOJIFHUKH. HepaBeHCTBO
TPEYroJabHHUKA.

CBoiicTBa W TIPU3HAKH PaBHOOEAPEHHOTO TPEYroOJbHUKA.
IIpusHaku paBeHCTBA TPEYTrOJIBHUKOB.

CpoiicTBa ¥ NMPU3HAKHU HapajuiedbHbIX OpsAMbBIX. CyMMa yrios
TpeyronbHHUKa. BHENIHNE yIriIbl TPEYrOJIbHHUKA.

IpsiMmoyroabHbIi TPEyYTOJbHUK. CBoOMNCTBO MeauaHbl
OpsIMOYTONBHOTO TpPEYTOJIbHUKA, MNPOBEAEHHON K TIHIOTEHY3E.
IIpusnaku paBeHCTBa OpSAMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpssMoyronbHBINA TpEyroabHUK ¢ yriiom B 30°.

HepaBencrtBa B TeOoMETpHUH: HEPABEHCTBO TPEYroJIbHUKA,
HEPAaBEHCTBO O JUIMHE JIOMaHOI, TeopeMa O OOJIbIIIEM yTIiie M
OosbLICHCTOPOHE TPEYTroJabHUKA. [IepIIeHaANKYIsIp U HaKJIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria U cepeauHHBIA
NEePIEHIUKYIISIP K OTPE3Ky KaK TeOMETPUIECKUE MECTa TOUYEK.

OKXpy>XHOCTB U KPYT, XOpJAa U JUaMeTp, UX cBoiicTBa. Bzanmuoe
pacrosio’keHHe OKPY>KHOCTH | nipsimoi. KacaTrenpHasa u cexymias K
OKkpy>XHOCTH. OKpYy>XHOCTh, BOHMCaHHasi B yroj. Bnucannas u
OIMCAaHHAasl OKPY>KHOCTH TPEYTrOJbHHUKA.

8 xiace

YerbipéxyronbHuku. IlapamierorpamMmmM, ero mnOpu3HakKu U
cBoiicTBa. YacTHpIE ciydaW HapaJuieIorpaMMoB (TIPSIMOYTOJIBHUK,
poMO, KkBaapar), NX NpU3HAKU U CBoiicTBa. Tpaneuus, paBHOOOKast
Tparneuusi, €€ cBoMcTBa U NpU3HaKku. [IpsiMOoyrosbHast Tpamnenusi.

Meton ynBoeHust menuansl. llenTpansHas cumMmeTpus. Teopema

darneca n TeopemMa 0 TPOMOPIIHOHAIBHBIX OTpPE3Kax.

Cpennue JHMHUM TpeyrojbHUKa H Tpanenuu. LleHTp Macc
TpEeyTOJIbHHUKA.

[Tonobue TpeyronbHUKOB, Kod(pdumuent mnonodus. IlpusHakn
mogoOus TPEYroJbHUKOB. lIpuMeHeHMe momoOusi Hpu pEelIeHUun
npakTudyeckux 3azgad. CpolicTBa miomaaeil reoMeTpudecKux
duryp. Ddopmysl 181 miomanu TpEyTroJIbHUKA,
napamiesorpamma, pomo6a u tpanenuu. OTHOIEHHE IUIOIIaaeH
MOJIOOHBIX QUTYD.



Breruncnienue miomaici TpeyrojibHUKOB U MHOTOYTOJIBHUKOB Ha
KJeTdaTon Oymare.

Teopema IMudaropa. Ilpumenenue Teopembl Iludaropa mpwu
pelIeHNH NPaKTUYESCKUX 3a/ad.

CuHyC, KOCHHYC, TaHIC€HC OCTpPOT'0 yria IpsIMOYTOJIBHOTO
TpeyrojibHuKa. OCHOBHOE€  TPUTOHOMETPUYECKOE  TOXKJIECTBO.
Tpuronomerpuueckue GpyHknuu yrios B 30°, 45° u 60°.

BrincanHbIC U IICHTPaJIbHBIC YIJIBI, YTOJ MEXKIY KacaTCIIbHOU U
Xopao. Yrael MexXAy XOopAdaMH M CeKyluMUu. BrnucaHnHble U
OIMMCAaHHBIC YCThIPEXYTOJBHUKHA. B3auMHOE pacmooKeHUE JIBYX
okpyxHocTel. Kacanue okpyx)Hocteii. OO1mue KacaTelIbHbIC K IBYM
OKPY>KHOCTSIM.

9 knacc

Cunyc, kocuHyc, TaHreHc yriaoB oT O mo 180°. OcnHoBHOE
TPUTOHOMETPUUYECKOE TOXASCTBO. DOPMYJIIBI NPUBEICHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB H Teopema
CUHYyCcOB. PemieHne mnOpakTHYECKUX 3a4a4 C HCHOJb30BAHUEM
TEOPEMBIKOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3oBanue mo1o0usl. ITonobGue COOTBETCTBEHHBIX
3JIEMEHTOB.

Teopema o0 TpPOU3BENEHHH OTPE3KOB XOpA, TEOPEMBI O
MIPOM3BEICHUN  OTPE3KOB  CEeKyIIUX, TeopeMa O  KBajpare
KacaTeJIbHOM.

BexTop, nnuHa (MOIYnb) BEKTOpa, COHAIpaBIEHHBIE BEKTOPHI,
MIPOTUBOTIOJIOKHO  HAIlpaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH
BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalllHd HaJ BEKTOPaMHU.
Pazioxenne BekTOpa IO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunarer Bektopa. CkansipHO€ TIIPOW3BEIAECHHE BEKTOPOB,
OPUMEHEHHE JIs1 HaXO0XKJAECHUS JUIMH U yTJOB.

JlekapToOBBI KOOPAUHATHI HAa IUIOCKOCTH. Y PaBHEHMUSI MPSIMOI 1
OKPY>XHOCTH B KOOpJWHaATax, IIEPECEYCHUE OKPYXHOCTEH H
OpsIMBIX. MeToZ KOOpAWHAT U €r0 IPUMEHEHHE.

ITpaBunbHble MHOrOyronbHuku. J{nmnHa okpyxHocTu. I'panycHas
W paauaHHas Mepa yriia, BEIAUCIEHUE IJIHUH JIyT OKPY>KHOCTEH.
ITnomane kpyra, ceKTopa, CErMeHTa.

JIBMOKEHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETPUH (QUryp
(pyIeMeHTapHbIE  NPEJICTABIICHUS). IMTapannensHblii  HmepeHOC.
IToBoporT.



TUIAHUPYEMBIE  TIPEAMETHBIE ~ PE3VJIBTATBI  OCBOEHH
TIPUMEPHOI PABOYEM ITPOTPAMMBI KYPCA (IO TOJAM
OBYUEHMSI)

OcBoenune yuebHOro Kypca «I'eomeTrpusi» Ha yPOBHE OCHOBHOIO
obmrero  obOpa3oBaHUS  JOJDKHO  OOECICYUBATH  JIOCTHIKCHUC
CIICYIONIUX TMPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIbTATOB:

7 xiacc

e Pacmo3HaBarh  W3y4YEHHBIE  TeOMETpHUYECKHE  (PUrypsl,
OIpeNeNIsITh MX B3aUMHOE  pacCIlOJOXKEHHEe, HW300pakaTh
reoMeTpu4Yeckue (Urypbl; BBIIIOJIHITH YEPTEKH MO YCIOBUIO
3amaun. M3MepsATh JIWHEHHBIC U YTJIOBBIC BEJIWYHHBL. Pemarts
3a7a491 Ha BBIUMCICHUE JJIUH OTPE3KOB M BEJIMYHUH YTJIOB.

e Jlenate rpyOyl0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYHUH
MIPEIMETOB B PEAIBHOW JKW3HW, pPasMEpPOB MPHUPOIHBIX
00bekTOB. PaznmuuaTte pasMepsl 3THX OOBEKTOB IO MHOPSAKY
BEJIUYHHBI.

e CTpouTh UYEpTEIKU K T'€OMETPUUECKHUM 3ajadaM.

e [Jlonmp3oBaTbCs TpPHU3HAKAaMH pPaBEHCTBA TPEYrOJBHHUKOB,
WCIIOIB30BaTh IIPU3HAKM M CBOMCTBA pPaBHOOEIPEHHBIX
TPEYTOJBHUKOB MIPH PEHICHUU 3a7ad.

e IIpoBOIUTH JOTHYECKHE PACCYXKIECHHUS C HCIIOJIb30BAaHUEM
T€OMETPHUUYECKUX TEOPEM.

e [lonmp3oBaTbCcs NpPHU3HAKAMH PABEHCTBA NPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOWCTBOM MeEJHaHbI, IPOBEAEHHONW K
THIIOTEHY3€ IIPSIMOYTOJIBHOTO TPEYyrojdbHHUKA, B PEIICHUH
Te€OMETPHUYECKHX 3a7ad.

e OrmpenensiTe MapajuIeIbHOCTH IPSIMBIX C MOMOIINBIO YTJIOB,
KOTOphle oOpa3zyeT ¢ HuMH cexkymas. Omnpenenstsb
MapaJuIeIbHOCTHIIPSAMBIX C MTOMOIIBIO PaBEHCTBA PACCTOSTHUM
OT TOYEK OJHOU MPSIMON O TOUYEK APYTOU MPsIMOIL.

e Pemarp 3azaumn Ha KJeT4aToi Oymare.

e [IpoBOAMTH BBIYHUCIICHUS U HAXOJAUTH YHCJIOBbIE U OYKBEHHbBIC
3HAYCHUS YTIIOB B TEOMETPHUYECKHX  3aJadax c
UCTOJIF30BAHUEM  CYMMBI  YTJOB  TPEYTOJIbHHUKOB |
MHOTOYTOJIBHUKOB, CBOHCTB YIJIOB, OOpa30BaHHBIX MpH
HepeceuyeHuy AByX MapaaieNbHbIX NPsIMBIX ceKylleil. Pemars
OpaKTHYECKHE 3aJIa¥M Ha HAXOXKJICHHUE YTJIOB.

e Bragers NOHSATHEM I'€OMETPUUECKOrO MECTa TOYEK. YMEThb
OIpeJIeNsATh OMCCEKTPUCY YIJIa M CEPEIUHHBIN NePIEeHINKY ISP
K OTPE3Ky KaK F€OMETPHUUECKHE MECTa TOYEK.

e @DOopMyIUPOBATh ONPENCICHUS OKPY>XHOCTH U Kpyra, Xopabl
U IHuaMeTpa OKPY>KHOCTH, ITOJIb30BAaThHCI UX CBOWCTBaAMHU.
VYMeTh NpUMEHATh 3TH CBOWCTBA IMPU PELICHUU 3ajad.



Brnagerr DOOHSTHEM  OIMCAaHHOM  OKOJIO TpEyrojbHHUKA
OKPY>XHOCTH, YMETh HaxoauTbh & ueHTp. Ilomp3oBaTbes
(pakTamMu O TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA
nepeceKkaroTcsi B OJITHOM TOYKE, U O TOM, UTO CEpPEIUHHBIC
OepIICHAUKYISIPEI K CTOPOHAM TPEYTOJIFHUKA TTEPECEKAIOTCS B
OJJHOM TOUYKE.

Brnanets MOHSITHUEM KacaTeJlbHOU K OKPY>KHOCTH,
TOJIF30BATHCS TEOPEMOH O TIEPIECHANKYIISIPHOCTH KacaTeJIbHOU
" pagnyca, IpOBeIEHHOTO K TOYKE KacaHUs.

ITonb3oBaTbCs npocTeHImuMu reOMEeTPUUYECKUMU
HepaBEHCTBAMH, ITOHUMATh UX MPAKTUISCKUI CMBICI.
IIpoBOOUTE OCHOBHBIE TEOMETPHUUCCKUE IIOCTPOCHUS C
MOMOILBIO UUPKYJIS U JIMHEUKH.

8 xiace

Pacno3HaBaTh OCHOBHBIC BHIBI YCTHIPEXYTOJILHUKOB, HX
SIIEMEHTHI, ITOJIL30BAThCSI UX CBOWCTBAMHU NPU PEUICHUH
TCOMETPUUCCKUX 3ajad.

IIpuMmeHSATHP CBOWCTBA TOYKH MEpPECCUYCHUs  MeauaH
TpeyrojbHHUKa (IICHTPa MacC) B PCIICHUU 3ajad.

Bnamers mnoHsATHEM CcpemHEH JIMHUH TPEYTrOJbHHUKA H
Tpaneuu, MOPUMEHSATh WX CBOWCTBA MPHU PCIUICHUH
reoMeTpuYecKux 3amad. [lonp3oBaTbcsa Teopemoiit Darneca u
TEOpPEeMO#l O TPOIIOPIUOHATBHBIX OTpEe3KaX, MPUMCHITh UX
JUISL pEIICHUS MPAKTHYESCKHUX 3a1ad9.

IIpuMeHsITh IPU3HAKHU TOJ00USI TPEYTOJILHUKOB B PEIICHUH
TEOMETPHUYCCKHUX 3aad.

IToms3oBaThest  Teopemout  Iludaropa gt pemieHHs
TEOMETPUYECKUX W  IpaKTudeckux 3amad. CTpouTth
MaTeMaTHYECKylH0 MOJENb B IIPAKTUYCCKUX 3aJadax,
CaMOCTOSITEIILHO enaThb qepTEK " HaXOIUTh
COOTBETCTBYIOIIHE IJIHHBI.

BiiageTs MOHSITHSIMH CUHYCa, KOCUHYCa U TAHT'€HCAa OCTPOTO
yriia mpsiMOyTOJIBHOTO TPEYTroJIbHUKA. [101b30BaTHCS ITUMH
HOHSATUSIMH IS PEIICHUS MMPAKTUYSCKUX 3a7ad.
Brruuciaare (pazTuyHBIMU crrocobamm) II0NIAIb
TpEeyrojibHUKAa ©  IUIOMAAA MHOTOYTOJBHBIX  (puryp
(MOIB3ysCh, TIe HEOOXOAUMO, KaIbKyIsITOpoM). [IpuMeHATh
MOJIYYCHHBIC YMEHHUS B IIPAKTUUYCCKUX 3aj1adax.

Bnaners NOHSATHUSIMH BIIMCAHHOTO M IIEHTPAJIbHOTO YrJa,
HCIIOJIB30BATh TEOPEMbI O BITMCAHHBIX YyTJIaX, yrjiaX MEXIay
XopaaMu (CeKYIIUMHN) U YIIIe MEXKIY KacaTeIbHOU U XOPAOH
OPU PEUICHUH T'€OMETPHUYCCKHUX 3a1ad.

Bnaners OOHATHEM  ONHMCAaHHOTO  YETHIPEXYTrOJbHUKA,



9 kiace

MPUMEHSTh CBOWCTBA OMUCAHHOI'O YETBHIPEXYTOJILHUKA TPHU
pelIeHun 3aaad.

I[IpuMeHsITh MOJydeHHbIE 3HAHUSI Ha MPaKTHUKE — CTPOUTH
MaTeMaTHYeCKUe MOJEIW Ui 3alJad peallbHOW JKU3HU U
MIPOBOJAUTH COOTBETCTBYIOIINE BEIUYHUCIICHHS C IPUMEHEHHUEM
MOA00UsI U TPUTOHOMETPUH (I10JIB3YSCh, I'ie HEOOXOJIUMO,
KaJIbKYyJISITOPOM).

3HaTh TPUTOHOMETpPHYECKHE (YHKIUH OCTPBIX YIJIOB,
HaXOOUTh C WX I[OMOIIBIO  PA3IUIHBIC  JJIEMEHTEHI
OpPSIMOYTOTBHOTO TpEyTOJbHUKA («pemreHUC
OPSIMOYTOJIBHBIX TPEYTOJIBHUKOB»). HaxoauTh (C moMouiso
KaJIbKYJISITOPA) AJUHBI U YTJIbI IS HETAOJIUYHBIX 3HAYCHUU.
IToms30BaThest (opMylaMu TIPUBEACHUS ¥ OCHOBHBIM
TPUTOHOMETPHUUICCKUM TOXIACCTBOM JJIsL HaXO0XACHUA
COOTHOIIICHUN MCKIAY TPUTOHOMETPUUCCKUMU BCIINYNHAMMU.
HMcnonp3oBaTh TCOPEMBI CUHYCOB Hu KOCHHYCOB JJ1s1
HaXOXXJACHUS  Pa3IMUHBIX  JJIEMEHTOB  TPEYyroJIbHUKA
(«pemIeHUE TPEYTOIBHUKOBY ), TPUMEHATh UX IIPU PEIICHUH
Te€OMETPHUYECKHUX 3a1ad.

Bnaners HOHSTUSIMHA npeoOpa3oBaHUs moI00wsI,
COOTBETCTBEHHBIX SJIEMEHTOB MOJO0HBIX uryp.
ITomp30BaThCST CBOMCTBAMH MOIOOUS TPOU3BOIILHBIX QUTYD,
YMETh BBIYUCIATH JJIWHBI U HAXOJAUTHh YTJIBI Yy MOJOOHBIX
¢uryp. IlpumensaTs cBOWCTBa MOJAO0OUST B IMPAKTHYECKHUX
3ajadax. YMETb NPHUBOIHUTH IPUMEPHI MOAOOHBIX GUTYD B
OKpYKaIOIIeM MHUpE.

ITomp30BaThCs TEOPEMAMH O MIPOU3BEACHUN OTPE3KOB XOPJ,
O TIPOWU3BEICHUH OTPE3KOB CEKyIIUX, O KBaapare
KacaTeJbHOH.

ITons3oBaThCs BCKTOpaMu, IIOHUMATh UX FeOMeTpI/IquKI/Iﬁ H
(pu3myeckuii  CMBICII, TIPUMEHSITH WX B  PEIICHHU
reoMeTpuuecknx W ¢Gu3HUecKkux 3a7ad. [IpumeHsTh
CKaJISIpHOE MPOU3BEJICHNE BEKTOPOB I HAXOXKIEHUS JJIUH
H YTJIOB.

ITonp30oBaThcst METOJAOM  KOOpPJAMHAT Ha  IJIOCKOCTH,
IIPUMCHATH ero B PECIICHUN TCOMETPHUYIYCCKUX "
OpPaKTHYCCKHUX 3aj1ad.

Branete HOOHATHSIMH TPaBUIBHOTO MHOTOYTOJBHUKA,
JAAUHBIOKPYXHOCTH, JJIUHBI AYTU OKPY>KHOCTU U palUaHHOU
Mepbl yria, yMETh BBIYHCIATH ILIOIIAAb Kpyra M €ro
yacTeu. IIpumensTs TIOJTy4Y€HHBIC YMEHUS B
OpakTUICCKUX 3a7advax.

Haxonuts ocu (M1 EHTPHI) CUMMETPHUU GUTYP, TPUMEHSTH



JBUKCHUS TUIOCKOCTU B IPOCTCHIINX CITydasiX.
ITpuMeHsITh MOJydYeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTHYCCKUEe MOMJCIU s 3ajiad PCalIbHOU >KU3HU H
MMPOBOJAUTH COOTBETCTBYIOIINE BHIUYUCIICHHS C IPUMEHEHHUEM
HOJIO0WST U TPUTOHOMETPHUYECCKUX (QYHKIUH (TI0IB3YSCh, TIC
HEOOXOANMO, KAITLKYJIITOPOM).



TEMATUYECKOE ITIJTAHUPOBAHME YYEBHOI'O
KYPCA(ITO I'OJAM OBYYEHMA)

7 xnacc (ue Menee 68 1)

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHOBHBbIE BH/IbI 1€ATEJbHOCTH
odyyaroumxest

IIpocTreiimue
reoMeTpHYecKHe
¢urypst u ux
cBoiicTBa.

(15 u)

ITpocretimme Tr€OMETPUUECKHE
OOBEKTBI: TOYKH, IPSMBIC, JIy9YHd U
YTJbI, MHOTOYTOJIBHUK, JJOMaHasl.
CMeXHBIE U BEpTUKaJIbHbIC YIJIbL.
Pabota c
4yepTeKaMU.

NPpOCTENINUMHU

N3mepeHne nUHENHBIX U YTJIOBBIX
BEJIMYNH, BBIYHUCICHHUE OTPE3KOB U

YTJIOB.
ITepumerp wu 1wromans Guryp,
COCTaBIEHHBIX u3

IpsAMOYTOJIbHUKOB

DopMyIHPOBATHL OCHOBHBIC MOHSITHS U
OIIpeACICHUS.

Pacno3HaBaTh U3ydyeHHbIC T€OMETPUUECCKUE
(urypsl, onpenessTh UX B3aUMHOE PAaCIIOJIOKCHUE,
BBINMOJIHATH YePTEX MO YCIOBUIO 3aJaUH.
IIpoBoauTh NpOCTEHIINE IOCTPOCHUS C IIOMOIBIO
LUPKYJIS U JIMHEHUKH.

HN3mepsiTh nHHEHHbIE U YTJIOBBIC BEJIUYHUHBI
FeOMETPHYECKUX U MIPAKTHIESCKUX OOBEKTOB.
OmnpeaenasiTh «Ha TIa3» pa3Mepbl peaTbHBIX
00BEKTOB, MPOBOAUTH IPyOYIO OIIEHKY X Pa3MepoOB.
Pemares 3a7auyu Ha BBIYHCIICHHE UIMH OTPE3KOB U
BEJIMYHUH YIJIOB.

PemraTe 3a7aun Ha B3aMMHOE PACIIOJIOKEHHUE
reoMeTpHUIeCcKUX GUryp.

IIpoBoauTh KiIaCCU(UKALIMIO YTIIOB, BBIYUCISITH
JUHCUHBIC U YIJIOBBI€ BEJIINMYHHBI, IPOBOAUTH
HEOOXOIMMBIE TOKa3aTeIbHBIE PacCy XICHUS.
3HAKOMHUTBCS ¢ MCTOpPHUell pa3BUTHUS T€OMETPUH.




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHBIE BHUbI IeATCJIbHOCTH
o0yyaroummxcs

TpeyroabHukn IToHsiTHE O paBHBIX TPEYroOJBLHHUKAX Pacno3HaBaTh mapbl pPaBHBIX TPEYTOJIBHUKOB Ha
(18 u) U TEpBHYHBIC MPEACTABICHUS O TOTOBBIX YepTeXkax (C yKazaHUEM MPU3HAKOB).
paBHBIX (KOHTPYIHTHBIX) (GHTypax. BeiBoauTh CHEeCTBUSA (paBeHCTB
Tpu IpU3HaKa paBeHCTBa COOTBETCTBYIOIIMX  DSJIEMEHTOB) H3  PaBEHCTB
TPEyTrOJIbHHUKOB. TPEeyrOIbHUKOB.
ITpuznaku paBeHCTBa @DopMyTHPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
OPSIMOYTONBHBIX  TPEYrOJIbHUKOB. TYyIIOyTOJIBHOTO, MPSIMOYTOIBHOTO,
CaoiicTBO MeJTHaHBbI paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
MPSIMOYTOJILHOTO TPEYrOIbHHUKA. TPEyrOIbHUKOB; OHMCCEKTPHCHI, BBICOTHI, MEIHUAHBI
PaBHOOegpeHHEIE u TPEyroJabHUKA; CEPSAMHHOTO  IePHeHIUKYJIIIpa
PaBHOCTOPOHHHE TPEYTOIbHUKU. OTpEe3Ka; MePUMETPATPEYTOIbHUKA.
ITpuznaku u CBOMCTBa PopmyaupoBaTh cBOMCTBaA u OpU3HAKHU
PaBHOOEIPEHHOT'O TPEYTOJIbHUKA. paBHOOEAPEHHOTO TPEYTOJIBHUKA.
I[TpotuB Gonbmieit CTOPOHBI CTpouTts 4YepTexkd, peliaTh 3aAa4d C ITOMOIIBIO
TPEyTroJbHUKA JICKUT OOJIBIINK yroi. | HaXOXKICHHS PABHBIX TPEYTOJIbHUKOB.
[IpocTelimue HEpaBEHCTBA B IIpuMeHsATH PU3HAKK PABEHCTBA MPSMOYTOIBHBIX
reomerpuu. HepaBeHcTBo TPCYTOJILHUKOB B 3aa4ax.
TpeyroabHuka. HepaBeHcTBo Hcnons3osarb ungposbie pecyperbl st
JIOMAaHO1A. HCCJIeT0OBAHMsI CBONMCTB M3y4daeMbIX (HUTyD.
IIpsiMOyTOJIbHBIN TPEYTOJIbHUK C 3HAKOMHUTBHCS ¢ HCTOpPHUEll pa3BUTHS T€OMETPUH
yriaom B 30°.
IlepBBie moHSITHS O
JIOKa3aTeJIbCTBAX B I€OMETPHUH
IMapannenbHbie ITapanienbpHbIC psiMBIe, ux @®opMyTHPOBATH MOHATHE [TAPATIICIBHBIX MPSIMBIX,
npsiMble, CyMMa YIJI0B CBOICTBa, ITsTeIid IoCcTyJiaT HAXOAUTh NPaKTHIECKHE MPUMEpHI.
TpeyrojbHuka(16 ) EBxmmma.  Haxkpect Jearime, H3yuaTs cBoiicTBa yriioB, 00pa3oBaHHBIX IIPH
COOTBETCTBCHHbIC u TepPeCcCeUeHNH NapaJUIeIbHBIX MPSAMBIX CEeKyIIeH.

OJHOCTOPOHHHEC YTJIbL




(oOpa3oBaHHBIE IIpH IEPECECUCHUH
MapajuIeIbHBIX MPSIMBIX CEKYILEH).
IIpu3Hak napajyIeIbHOCTH IIPSIMBIX
yepe3 PpaBEeHCTBO PACCTOSHUM OT
TOYEK OJHOH MHOpsIMOM 4O BTOpPOU
psMOIL.

CyMma yriioB TpeyroibHUKa H
MHOT'OYTr'OJIbHUKA.

BHemnue yribel TpeyroisHUKaA

IIpoBoauTh 10KA3aTEIbCTBA NAPAILICIBHOCTH ABYX
NPsIMBIX C TOMOIIBIO YTJIOB, OOpa3oOBaHHBIX MPHU
NEepPECeYeHUN ODTUX MPSIMbIX TpPeTbell NPsIMOM.
BpluncasiTh CyMMY yIJIOB TpPEyroidbHUKAa |
MHOT'OyTOJIbHUKA.

HaxoauTs yncinoBble 1 OyKBEHHBIE 3HAUYCHUSYTIIOB
B TEOMETPHUYECKHX 3ajJadaXx C MHCIOJIb30BAHUEM
TEOpEM O CyMME YIJIOB TpeyrojlbHHKa H
MHOTOYTOJIbHUKA.

3HAKOMUTLCSI ¢ MCTOPHUeii pa3BUTHS TEOMETPUU

OKpyKHOCTH

H KpYT.
I'eomeTpuueckue
MOCTPOeHUs

(16 )

OKpY>XHOCTb, XOPAbI U TUAMETPHI,
UX  CBOIicTBa. KacarenbHast K
OKPY>KHOCTH. OKXpYy>KHOCTb,
BricaHHasi B yroi. [Toustue o 'MT,
npuMEHEHHEeB 3aiadax. buccekrpuca
WU CEpPEeIUHHBIN MEPIICHINKYIISP KaK
reOMEeTPUUYECKHE MECTa TOUYCK.
OKpY>XHOCTb, OITMCAaHHAasi OKOJIO
TpeyroJibHUKa. Brincannas B
TPEYTroJIbHUK OKPY>KHOCTb.
IIpocretimue 3a/1aun Ha NOCTPOSHUE

DopMyJHPOBATH OINpe/ieaeHHsI: OKPYKHOCTH, XOPIbIL,
JAuaMeTpa U KacaTeJbHOU K OKpyKHOCTH. M3ydaThb nx
CBOICTBA, NpU3HAKH, CTPOUTH YePTEXKH.
HUccaenoBarb, B TOM YHUCIE MCHOJb3YsI HU(PPOBbIE
pecypchbl: OKPY)XHOCThb, BIIMCAaHHYIO B YTOJ; LICHTP
OKpPY>KHOCTH, BIIUCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
KacaTelbHBIX.

HMcnoas3oBath MeToa I'MT niist moka3aTtelnbcTBa
TEOpPEM O MEePECEUYCHUN OUCCEKTPHUC yII0B
TPEyroJbHUKA U CEPESAUHHBIX MEPIIEHAUKYJIISIPOB K
CTOpOHaM TpeyrojbHuka ¢ nomouisio 'MT.
OBJ1ageBaTh NOHATHUSIMH BITMCAHHOMN M OITMCAHHOM
OKPY>KHOCTEH TPEyrojbHUKA, HAXOAUTh IIEHTPbI
3THUX OKPYKHOCTEH.

Pemiate OCHOBHBIC 3a/J]aYyM HA MOCTPOEHHE: YyIJia,
paBHOTO TaHHOMY; CEPEAMHHOIrO IEepIIeHIUKYJIsIpa
JaHHOTO OTpe3Ka; MPsIMOM, IPOXOJSINEiH depes
JAHHYIO TOYKY W NEpHEeHIUKYJSIPHOW JaHHOU
PSIMOWA; OMCCEeKTPUCHI IaHHOTO yriia;
TPEYTOJIBHUKOBITO PA3IUYHBIM DJICMEHTAM.
3HAKOMUTBCS ¢ HCTOPHEil Pa3BUTHS I'€OMETPUU




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OCcHOBHBIE BHU/bI HeATCJIbHOCTH
o0yyarouuxcs

IloBTOpEHME,
000011IeHre 3HAHUIT
B w

TToBTOpeHUE U 00OOIICHIE OCHOBHBIX
HOHSATUH M METOIOB Kypca 7 Kjracca

Pemartnb 3a7a4u Ha MMOBTOPEHHUE,
WUIIOCTPUPYIOIIUE CBS3U MEXKJY PpPa3IudYHbIMU
JacTsIMHU Kypca

8 iacc (He menee 68 u)

Ha3panmue
pa3aena (TemMbl)
Kypca (4Hc/I0 4acoB)

OcHOBHOe coJep:KaHue

OcHOBHBIE BH/IBI 1€ITEJbHOCTH
odyyaroummxcst

YeTpIpEéXyroabHUKHU
(22 v)

ITapannenorpamm, ero Npu3sHaKu U
CBOMCTBA. YacTHble ciy4daun
napayuIeIorpaMMOB
(IpsIMOYTOJIBHUK, pOMO, KBaapar),
ux NpU3HAKH " CBOMCTBA.
Tpanemusi. PaBrOOOKAas "
OpsIMOYTOJIbHAs TPaIelu.

VY nBoenue menuansl. LlenTpanbuas
CUMMETPUSI

Brnmcanasie u HOEHTPAJIbHBIC YTJIbI,

yroa MeXZAy  KacaTeJIbHOH H
XOPJIOH.

Yrasl MEXIy XopJIamMu u
CEeKYIIUMHU.

Brimcanable 1 onucaHHBIC

HN3o06paxaTh U HAXOJUTh Ha gepTexax
4eTBIPEXYTOIBHUKN Pa3HBIX BUJIOB U UX 3JIEMEHTHI.
®opMyJHpPOBaThL ONpeJe/IeHusl: IapajuleJorpaMMa,
OpsIMOYyTOIBHUKA, poMOa, KBajpara, TparelnH,
paBHOOOKO Tpareuuu, NPSIMOYroJIbHON Tpanenu.
Jloka3pIBaTh W HCHOJb30BATH IPH pelleHHH 3aaay

OpuU3HAakKu W CBOMCTBA: mapasiesorpaMma,
NpPSIMOYTOJIbHUKA, pomba, KBajapaTta, Tparelnuu,
paBHOOOKO# Tpamneuuu, NpsIMOYroJIbHOW TpareyH.
IIpumensaTs MeTOo/ YIIBOCHHUS MeauaHbI
TpeyrojbHUKA.

HUcnoab3oBaTh 1 poBbIe pecypchl s

HCCIIEJOBAHUSI CBOMCTB M3y4daeMbIX (HUTYD.
3HAKOMHUTBCS ¢ MCTOPHUell pa3BUTUS T€OMETPUU




Ha3Banue
pazaena (TeMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coaep:kaHue

OcCHOBHBIE BH/IbI 1€AATEIbHOCTH
o0yvaromuxcst

4eTBIPEXYTONBHUKH, UX MPU3HAKU
u cBoiictBa. IIpumeneHue »sTHUX
CBOMCTB npu peuenuun
T€OMETPHUYECKUX 3a7a4.

B3aumMHoe pacrniosioxxeHue AByxX
okpyxHoctel. Kacanue
OKpY>XHOCTEMN

PDopmyIHpoBaThH OCHOBHBIE onpeaeseHusl,
CBSI3aHHBIE C yIJaMu B Kpyre (BIHUCAHHBIH yroi,
LEHTPaJIbHBINA YTo).

HaxoauTh BOHCaHHBIE YIJBI, OMNHUpPAOIIMECS Ha
OJIHY IYTY, BBIYHCJISATH YTIIbI C TOMOIIBIO0 TEOPEMBI
O BIIMCAHHBIX YyIJIaX, TEOPEMBbl O BIHCAaHHOM
4eTBIPEXYTOIBHUKE, TEOPEMBI O IEHTPAITBLHOM yTJIe.
HcesenoBaTh, B TOM YHCIIE€ C TTOMOIIBIO MU(DPOBBIX
pecypcos, BIIMCAHHbIC u OIHCaHHbIC
4eTBIPEXYTOJIbHUKH, BBIBOOUTH HX CBOWCTBA U
npuzHaku. HMcenoab30BaTh 3TH  CBOHMCTBA U
IIPU3HAKU [IPU PELICHUHU 3aJ1a4

IMomoome
TPeyroJbHUKOB

(16 )

Teopema daneca u Teopema o
MMPOTIOPIHOHAIBHBIX OTPE3Kax.
CpenHsisi JUHHUST TPEYroJIbHUKA.
Tpanenysi, e€ cpeaHsst TUHUS.
IIponopuyoHanbHbIe OTpE3KH,
MOCTPOEHUE 4eTBEPTOTO
MIPONOPLHOHAIBLHOTO OTpe3Ka.
CaoiicTBa eHTpa macc B
TpeyroJIbHUKE.

[Tono6GHBIE  TpeyrojJbHUKH. Tpw

MIpU3HAKA TTOO0US TPEYrOIbHUKOB.
ITpakTnueckoe NpuMeHeHuEe

IIpoBOoAUTL NMOCTPOEHHs] C TOMOIIBIO IHUPKYISI H
JIMHEMKH ¢ ucnosb3oBaHue TeopeMbl Daneca u
TEOPEMBI O IPONOPLIUOHAIBHBIX OTPE3KaX, CTPOUTH
4eTBEPTHIN NMPOIOPIHOHAIBHBINA OTPE30K.
IIpoBoauTe NOKA3aTEJBCTBO TOrO, YTO MEIHAHBI
TpeyrojibHUKa II€PECEKaIOTCsl B OJHOM TOukKe, U
HAXOAUTh CBSI3b C IICHTPOM MacC, HaXOJUTh
OTHOIIIEHHE, B KOTOPOM MEIUAHBI JENSITCS TOUYKOU
HUX MepecedyeHUsl.

HaxoauTs 1o00HBIE TPEYTOJBHUKH Ha TOTOBBIX
gepTekax € yYKa3aHHeM  COOTBETCTBYIOIINX
MPU3HAKOB 1O 100MS.

Pemats 3amaum Ha TONOOHBIE TPEYTOIBHUKU C

MTOMOMIBIO CaMOCTOSITE€JIBHOTO MOCTPOCHUS
yepTexeu Hu HaXO0KJICHUS MOJ00OHBIX
TPEYTrOJBbHUKOB.

HPOBOHI/ITL Joka3aTe/JbCTBa C HCIIOJIB30BAHUCM




IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)

OcHoBHOe cojepikaHue

OcHOBHBIE BH/IBI 1eATEJILHOCTH

o0y4yaromuxcst
Kypca (4UC/JI0 4acoB) Y 1
NPU3HAKOB MMOI00MUS.
Jloka3pIBaTh U pu3HaKa nogooust
TPEyTrOJIbHUKOB.

IIpuMeHsATH TOIyYEHHBIE 3HAHUS IIPU PEIICHUN
reOMEeTPUUYECKUX M INPAaKTUYECKUX 3alad.
3HAKOMUTBLCS ¢ MCTOPHUell pa3BUTUSI T€OMETPUU

Pemenne
NMPSIMOYTOJILHBIX
TPEYroJibHUKOB.

(14 u)

ITorsatTne 006  oOmeit  Teopuu
IJIOLIAIH.
DopMyIbI bt MJIOIIA TN

TPEYTOJIbHHKA, MapaieiorpaMmMma.
OTHOIIIEHUE IIonIaaei
TPEYTOJIbHUKOB c oomuM
OCHOBaHUEM WJIN OOIIEH BBICOTOM.

Teopema ITudaropa, eé
JI0Ka3aTeJIbCTBO W MIPUMEHEHHE.
Oo6parnast Teopema [ludaropa.
OmnpeneneHre TPUTOHOMETPUYECKUX
pyHKIMN OCTpOro yria,
TPUTOHOMETPUUECKHE
COOTHOILICHUSI B MPSIMOYTOJIBHOM
TpPEeyroabHUKE. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO.
COOTHONICHHST MEXKJYy CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTrOJIbHHUKAX C
yriaamu B 45° u 45°; 30° u 60°

OniiaieBaTh MNEPBHYHBIMH TPEACTABJEHUSIMH 00
ob0mieid Teopuu momanu (Mepsl), ¢GopMyIHMPOBATH
CBOMCTBA IUTOMIAAH, BEISICHSITh UX HATJSIAHBIN CMBICI.
Joka3biBaTh Teopemy lludaropa, mcmouab3oBaTh eé
B IIPAKTUYECKUX BBIUYHUCICHUSIX. @OPMYIHPOBATH
OIpe/iesICHUs] TPUTOHOMETPUUCCKUX (PYHKIIUHA
OCTPOTO yrIja, MPOBEPSITh UX KOPPESKTHOCTD.
BbIBOANTHL TPUTOHOMETPHUUIECKHUE COOTHOIICHUS B
MPSIMOYTOJILHOM TPEYTOJILHUKE.

HccnenoBaTh COOTHONICHHSI MEXIYy CTOPOHaMH B
MIPSIMOYTOJIBHBIX TPEYTOJIBHHUKAX C yriaaMu B 45° u
45°; 30° u 60°.

Hcnonb3oBaTh GOpMyITbl IPUBEICHHS 1 OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKIESCTBO TSI HAXOXKICHUS




MHOI‘O)’FOJ’IBH“K“.

Bplunciaenue mimomiaac CIO0MKHBIX

BpiBoauTh GopMyIbl IUIOIIAAM IApajuieorpaMma,

Ilomans duryp depes pazbueHue Ha 4aCTH U TPEyTroJIbHUKA, Tpareuuu u3 GopmMyJibl ILIOMAIN
MHOTOYT0JIbHUKA JIOCTPOCHHE. npsIMOyTOJIbHHKA (KBajpara).
10 w) [nomanu  ¢uryp Ha KIeTIATOH | Bripogure  (OpMymbl  IUIOM@AM  BBITYKIOTO
OymMmare. YeTBIPEXYTOJIbHUKA 4Yepe3 JIHAaroHaJIM M yroJl
TTmomann HOZ[O6HBI§ ¢uryp. Mexay ©Huvu. HaxomuTts T1wiomamu  ¢duryp,
Berancienne miromanei. 3amaun ¢ U300pakEHHBIX Ha KJICTYATOM Gymare,
OpaKTHICCKUM COACPKaHHCM. HMCII0JIB30BAaTh Pa30HeHNe Ha YaCTH U TIOCTPOCHUE.
Pemenne 3anau C OMOUIbIo METOA Pa3ouparts npuMepbl HUCIIOIb30BAHUS
BCIIOMOraTCJIbHOM IUIOIIANI BCIIOMOTATEIbHOW  IUIOIIAAU  JJIs  PEIICHUS
FeOMETPUYESCKUX 3aJ1ad.
HaxoauTp miromanay nogoOHBIX Quryp.
BBIYHCIATH IUIOLIAAN Pa3IH4YHBIX MHOTOYTOJIBHBIX
Guryp.
Pewmarh 3a/1a4M Ha TUIOIIAJb C IPAKTUYECKUM
COJZICp)KaHUEM COOTHOIICHUI MEXKITY
TPUTOHOMETPUYCCKUMHU QYHKIIHMSIMH Pa3IHYHbBIX
OCTpPBIX YTJIOB.
IpuMeHsITh TOJyYCHHBIC 3HAHUS M YMCHHUS IPH
pEIICHUN MPAaKTHYECKHUX 3aj1a4.
3HAKOMHUTBCS ¢ MCTOPHeEl Pa3BUTHsI T€OMETPHH.
IloBTOpEHMe, IToBTOpEeHUE OCHOBHBIX ITOHSITUHN U Pemate 3a1a4ym Ha IOBTOpPEHHUE,

00001eHe 3HAHUIT
(6 9)

METOJIOB KypCOB 7 B 8 KJIacCOB,
000011IeHME 3HAHUN

WILTIOCTPHUPYIOIINE CBSI3M MEXKIY Pa3IHIHBIMH
qacTsIMH Kypca.




9 kiacc (He meHee 68 u)

Ha3Banmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHOBHBIE BH/IbI 1€ATEJbHOCTH
odyyaroummxest

BEKTOpa Ha YHCIIO.
DuU3NUEeCKUii U TeoOMEeTPUYECKUN
CMBICII BEKTOPOB.
Paznoxxenue BekTOpa 10
HEKOJUTMHEaPHBIM
Koopaunater BekTopa.
CkansipHoe IIpOU3BEICHUE
BEKTOPOB, €ro NPUMEHCHUEC JJIA
HAXO0XJICHUSI JUIMH U YTJIOB.

JBYM
BEKTOpaM.

Pewenne OnpeneneHue TPUrOHOMETPUUECKHUX DopMyIUPOBATH ONIPeJeJIeHUs TPUTOHOMETPUUYECKUX
T{’gymm’H"KOB yuknuii yriaos ot 0° mo 180°. GYHKIUH TyObIX U MPSIMBIX YTJIOB.
(18 1) Kocunyc u cunyc npssMoro u Tymnoro BpIBOAUTHE TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
yria. Teopema KOCUHYCOB. paanycoM ONHCAaHHOH OKPYXHOCTH).
(O06o06mEnHas) TeopeMa CUHYCOB (C Pemiats TpeyroiabHUKU.
paanycoM OITMCAaHHOM OKPY>KHOCTH). Pemarb npakTuueckue 3a7auM, CBOJSILIMECS K
Haxosxaenue njauH CTOPOH U HaXO0XXJACHUIO pa3JIMYHBIX DJICMCHTOB
BCJIMYUH YTJIOB TPCYTrOJIbHUKOB. TPEYroJibHUKa
dopmyna miIomagd TpeyrojlbHUKA
yepe3 IBE€ CTOPOHBI U YIOJl MEXIY
HuMmu. Popmyiia miiomagu
YeTBIPEXYTOJIbHUKA Yepe3 ero
JUaroHajad U yroJl MeX1y HHUMHU.
IIpakTHyeckoe mpumMeHeHHe
JOKa3aHHBIX TEOpEM
BexTtops! OmnpeneneHne BEKTOPOB, CIOXKEHUE Hcnonb30BaTh BEKTOPHI KaK HaIllpaBJICHHbIE OTPE3KU,
(14 u) U PA3HOCTHh BEKTOPOB, YMHOXXE€HHE HCCJIeA0BATh TEOMETPUYECKUN (IlepemMelleHue) U

(mznueckuii (cuna) CMBICIIBI BEKTOPOB.
3HaTh ompeae/ieHHsl CYMMBI U Pa3HOCTH BEKTOPOB,

YMHO>XEHHMsI BEKTOpa Ha 4YHCJIO, HCCIeA0BaATh
reOMETPUYECKUIl M (PU3UYECKUI CMBICIBI ITHX
onepanui.

Pemiatns reoMeTpu4YecKue 3a71a4u c

HCITOJIB30BAHHUEM BEKTOPOB.
PackiaaapiBaTh BEKTODP IIO ABYM HEKOJUJIMHCAPHBIM




G8

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHOBHbIE BH/IbI 1€SITEJILHOCTH oﬁyqammnxcﬂ

Pemienne 3a1a4 c TIOMOIIIBIO
BEKTOPOB.
IIpumenenue BEKTOPOB LIS

peuieHuAa 3ada4 KHUHEMAaTHUKHU U
MCXaHHKH.

BEKTOpaM.

Hcnonb3oBarhb CKaJISIpHOE pOU3BEICHUEC
BEKTOPOB, BBIBOJIMTBL €O OCHOBHBIC CBONUCTBA.
BpruMcasaTe CcyMMy, pa3HOCTb U CKaJIsApHOE
MPOU3BEACHNE BEKTOPOB B KOOpAUHATAX.
IIpuMeHATh  CKaJsIpHOE  NPOU3BEACHUE  JUIS
HaXOXJI€HUs JJIUH U YIJIOB

JlekapTOBBI JlekapToBbl KOOPAMHATHI TOYEK Ha OcBauBarTb NOHSATHE IPSIMOYIOJIBHONM CHCTEMBI
KOOPAMHATBI Ha IIJIOCKOCTH. KOOpJMHAT, AeKapTOBBIX KOOPAUHAT TOYKU.
IIOCKOCTH YpaBHeHUE OpsIMOML. YrioBoi BpiBoauTL ypaBHEHHE MPSIMOH M  OKPY>KHOCTH.
(11 u) K03 GULMEHT, TaHI'E€HC yraa | BbIIeJsiTh MONHBIH KBanpar Juls HaXOXICHUs
HAaKJIOHA, napanjieibHble " LEHTpau paauyca OKPY>KHOCTHU IO €€ ypaBHCHMIO.
HEPICHANKYIISIPHEIC IIPAMEIC. Pemate  3amaum  Ha  HAXOXKAEHHUE  TOYEK
VpaBHEHUE OKPYIKHOCTH. IepeCceUYeHUs NPSIMbIX U OKPYXKHOCTEI ¢ MOMOILBIO
HaxoxaeHrne KOOPIUHAT TOYEeK meTona koopauHar. McemoJb3oBaTh — CBOMCTBA
IePEeCEUCHUSIOKPY>KHOCTH U yrJIoBoro ko3 @duIiueHTa NpsMOW MpH pEHIeHUH
npssMoii. MeTosT KOOpJIMHAT MHpHU 3aj1a4, JAJIs1 OTIPEJISIICHUS] PACTIOJIOKEHUST TIPSIMOH.
PEIICHUUT€OMETPUIECCKUX 3a1a4. HpPIMeHﬂTb KOOpAWHATHI npu peuIcHNn
Hcnoap30BaHUue MeTOoJaa KOOpJHWHAT T€OMETPUYECCKHUX U TMPAKTUYCCKUX 3aJda4, MAjisd
B IPAKTHYECKUX 3ajlavyax IMOCTPOCHUA MATEMATUYCCKHUX MOACIJIEU PC€AJIBHBIX
3aJ71a49 («KMETOJI KOOPIHUHAT).
IHonb30BaThCcs JJIsI HOCTPOCHUS M HCCIIEIOBaHUMN
UG pPOBEIMH pecypcaMH.
3HAKOMHUTLCSI C HCTOPHEii pa3BUTHS T€OMETPHU
IIpaBuabHBIC IlpaBuibHBIE MHOTOYTOJIBHUKH, PDopMyIMPOBATH ONPEEIEHUE MPAaBUIIbHBIX
MHOI0YT0JIbHHUKH. BBIUHMCJIEHUE UX DJIEMEHTOB. Yucio MHOTOYT'OJIbHUKOB, HAXOJAUTh UX 3JIE€MEHTHI.

JlIuHA OKPY’KHOCTH U
MJIOIAAL Kpyra.

TU ¥ JUIMHA OKpY>KHOCTH. JlimHa
IyTH OKpy>XHOCTH. Pagnannast
Mepa yria.

Ioab30BaTHCA ITOHSITHEM JIJIHHBI OKPY’>KHOCTH,
BBEJICHHBIM C IIOMOIIBIO IIpaBUJIbHBIX
MHOI'OYI'OJIbHUKOB, ONIPeAeJasiTh YHCJIO TU, JJINHY
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IIpooonoicenue

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHoBHbIE BH/IbI 1eSITEJILHOCTH 00y4al0IMXCst

BbIuMc/IeHue IInomane Kpyra u €ro 3J1€MEHTOB OyTU U PaJUaHHYIO Mepy yria.
nJIomaei (cexTopa U cerMeHTa). Berunciaenue l'IpOBOIlI/ITL nepexoja oT pajuaHHOU Mephl yria K
(8 ) JaRi(e) 0 F: 01 ()% (1)I/Ipr, BKJIFOYAKOIIUX TrpagyCHON U HaOﬁOPOT-
DJIEMEHTHI KpyTa Onpe)leﬂﬂ'l']) miom@anab Kpyra.
BeiBoauth ¢dopmyisl (B rpaxyCcHOl U paauiaHHOMN
Mepe) Ui JUIMH JyT, IUIONazieii CEeKTOPOB M
CErMEHTOB.
BprunciasaTe miomanu Guryp, BKIIOYAIOIMIAX
3JIEMEHTHI OKPY>KHOCTH (KpyTa).
HaxoauThb mjomany B 3ajlayax peajbHOU KU3HU
I'eomeTpuyeckue ITonsiTHE O ABUKEHUM IIOCKOCTHU. Pa30upare npuMepsl, WITIOCTPUPYIOLINE MOHSITHUSI
npeodpazoBaHus [TapannenbHBIN EepeHOC, TOBOPOT U JBWKCHUs, IEHTPOB U OCEH CUMMETPUHU.
(10 ) cuMmMmeTpusi. Ocu U LeHTPbI @®opmyIMpOBaTh  ONpPENECNICHUA  IapaJUICIbHOIO

CUMMETPHHU.
IIpocreiimue npuMeHeHUs B
pemeHun 3amad

mmepeHoca, TIOBOPOTa H  OCEBOM  CHMMETPHH.
BbIBOAUTHL UX CBOWCTBA, HAXOAUTH HEIIOJIBHKHBIC
TOYKH.

HaxoauThs LIEHTPHI U OCU CUMMETPUIN NPOCTEHIINX
¢uryp.

IIpumensTs TmapauIeTbHBII TIepeHoC 31
CUMMETPHIO NPU PEHICHUH I'€OMETPUYECKUX 3a]1a4
(pa3bupaThs NpHUMEPHI).

Hcnoab30BaTh 17151 HIOCTPOCHUS M UCCIIEIOBAaHUN
1 poBbBIC PeCypPChI




Ha3Banue
pazaena (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe cojepikaHue

OcHoOBHBIE BH/IBI 1eSITeIbHOCTH 00y4aI0IINXCS

IloBTOpEHME,
00001IEeHNE,
cHCTeMAaTH3auMs
3HAHMIIZ

(7 )

IToBTOpEeHNE OCHOBHBIX MOHITHI U
METOJI0B KypcoB 7—9 KJ1accos,
00001IIeHIe B CHCTeMaTH3aIIus
3naHuil. IIpocreiimue
reoMeTpuyecKkue GUrypsl U UX
cBoiicTBa. M3mepenue
TeOMETPHUUECKUX BEJIMYHH.
TpeyroapHuKH.

ITapannenbHbie u
HEePIICHAUKYJISIPHBIC TIPSIMBIC.

OKpY>XHOCTb U KPYT.
I'eomeTpuueckue nocTpocHUsI.
VYr1ibl B OKpY>XHOCTH. Bniucanubie
U OIIMCAHHBIE OKPY>XXHOCTH
MHOTOYT'OJIbHUKOB. IIpsimast u
OKPY>XHOCTB. UeTBhIpEXYTOJTBHUKH.
BrniucanHsle nonucaHHbIE
4eThIPEXYTOJIbHUKH.

Teopema Iludaropa wu Hagama
TpUTrOHOMETpUHU. PemeHne o0mMMUX
TPEYTrOJIbHUKOB.

ITpaBUaBbHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3oBaHUs MIOCKOCTH.
JBrxkenus. [Togodbue. Cummerpusi.
ITnomans. Beraucienue ruiomiaaei.
[Mnomann mogoOHBIX GUTYP.
JlekapTOBBI KOOPpJAMHATBI HA
IIJIOCKOCTH.

BexkTopsl Ha mI0OCKOCTH

OnepupoBaTh NOHATHAMM: GUTYypa, TOUKA, IpIMasi,
yroJI, MHOTOYTOJBHHUK, pPaBHOOCHAPEHHBIA U
PaBHOCTOPOHHHUMN TPEYTOJbHUKH, HPSIMOYTOJbHBIN
TPEeyroJbHHUK, MeauaHa, OUcCceKTpuca M BBICOTa
TPEyTrOJIbHUKA, napajuiesorpaMm, pomo,
NpsIMOYTOJIBHUK, KBajgpar, Tpaneuus;
OKPY>KHOCTb, KacaTeabHasl; PAaBEHCTBO U ITogooue
¢duryp, TpeyroJpHHUKOB; IapajUIeIbHOCTH U
NEePHEHAUKYISIPHOCTh IMPSAMBIX, YIOJ MEXIy
OPSIMBIMH, CHMMETPHUSI OTHOCHUTEIBHO TOYKH H
npsMOM; JJIMHA, pacCTOsIHUE, BeJIMYHHA YyIJa,
IomAankb, IEPUMETP.

Hcnoab3oBaTh (l)OpMy.]'[l)l: nepumMeTpa M I1Jiomaan

MHOTOYTOJIbHUKOB,  JJIUHBI OKpPYXHOCTH  H
IUIomanau  Kpyra, o0béMa  HOPSIMOYTOJIBLHOTO
rapaJuiesIenuIeaa.

OnepupoBaTh TMOHSITUSIMU:: MIPSIMOYTOJIbHAS

cucTeMa KOOpJAWHAT, BEKTOP; MCHOJb30BaTh JTH
TMOHSITUS JIJIsS TIPSJICTABIICHUS JAaHHBIX M PCIICHUS
3aJad4, B TOM YHCJIC U3 APYTUX y4eOHBIX TPEIMETOB.
Pemiatp 3amayM  Ha TIOBTOPEHHE OCHOBHBIX
MOHATUH, WJUTIOCTPAIIHIO CBsI3eH MEXIY
pa3sIUYHBIMH YacTsIMH Kypca. BpiOmpaTts MeToxq
JUISL peIICHUs 3aJa9u.

Pemrath 3aja4M W3 IMOBCEIHEBHOM >KU3HU.




L8

IIpu pazpaborke paboueil TmporpaMMbl B TEMaTHUYECKOM IUIAHUPOBAHHUHU JIOJDKHBI OBITH YYTEHBI

BO3MOJKHOCTH HCIIOJIB30BAHUS DIIEKTPOHHBIX (IIU(PPOBHIX) 00pa30BaTEIBHBIX PECYPCOB, SIBISIOMINXCS yIeOHO -
METOAUYECKUMH MaTepHuajaMH (MyJIbTHUMEIUWHBIE IPOTPaMMBbl, BJICKTPOHHBIE YYEOHHKM M 3aJav4HHKH,
SIEKTPOHHBIC OMOIMOTEKH, BUPTYyaJbHBIC JIA0OPATOPHH, HTPOBBIC IPOTPAMMBI, KOJUICKIIUH ITH(PPOBBIX
00pa3oBaTeNIbHBIX PECYpPCOB), HCHOJB3ySeMBIMH JUISI OOYYEeHHMsI UM BOCHWUTAHHS PA3JIWYHBIX TPYIII
MMOJIb30BaTeIel, MPEJACTAaBICHHBIMU B DJIEKTPOHHOM (HU(GPOBOM) BHUJE M PEATU3YIONIUMH JUJIAKTHYEC KUE
Bo3MoxxkHocTH KT, conepskanne KOTOPBIX COOTBETCTBYET 3aKOHOJIATEILCTBY 00 0Opa3oBaHUU.

2 3pech NpPEACTABIEHBI 3JEMEHTBI COJEpPKaHUs Kypca, H3ydaBlnMecs B 5—8
KJlaccaXx U TPEOyromue TMOBTOPCHUSI, OOOOIICHUS ¢ CHCTECMaTH3aIlHUU.
OOpaiarbcst K3TOMY MaTepHally MOXKHO B BHJIC aKICHTA HaA 3aBEPIIAONIEM
Tarne M3ydeHusl Kypca 9 Kilacca WM PaclpeiessiTh MO COOTBETCTBYIOIIAM
TeMaTHYECKUM paszeliaM, U3ydaeMbIM B TEUYECHHE yd4eOHOIro roja.
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