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HHOACHUTEJBbHAA 3AIINCKA

Hacrosimmas pabouast mporpamMma pa3padoTaHa B COOTBETCTBHH C OCHOBHBIMH IOJIOKEHHUSIMU
®denepalibHOTO TOCYIAPCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOT'O 00IIero o0pa3oBaHus,
(GyHIaMEHTAIILHOTO  siipa  coAep)kaHust oOmero oOpa3oBaHus, Ha OCHOBE OCHOBHOMU
obpasoBarenbHoil mporpaMmbel MBOY COII Ne7, mpumepHOW TporpamMmbl OCHOBHOTO OOIIEro
o0pa3oBaHHs O MaTeMaTHKe, C y4eToM aBTOpCcKux mporpamm k YMK «Maremaruka» mis 5-6
knaccoB, aBTopel H.S.Bunenkun u ap. (M.: Muemosuna, 2014), YMK «Anrebpa» ans 7-9
kinaccoB, aBtopel FO.H.MaxkaperueB, H.I'. Munnok, K.M. Hemko, C.b.CyBopoBa
(M:IIpocsemienne,2014), YMK «eomerpusi» ana 7-9 kimaccos, aBtopbl JI.C. AranacsH,
B.®.byry3o0sB, C.b. Kamomies u ap.(M:IIpocsemnienue, 2014). I[Iporpamma perimaMeHTUPYET 00beM
MaTepuaia, 00s3aTeNbHOrO Uil WU3yYeHHs B OCHOBHOHW INIKOJIE, a TAaKKe JaeT NMPHUMEPHOE €ro
pacnpezenenue Mexay 5S—o6 u 7-9 kinaccamu.

B paboueii mporpaMMe Y4TEHBI HJIEH M TMOJIOKCHHUS KOHIENIMHM TyXOBHO-HPaBCTBEHHOTO
pa3BUTHA M BOCHHUTAHUA JIMYHOCTHU rpakaanuHa Poccuu, [IporpamMmel pa3Butus u GopMUpPOBaHUS
YHHUBEPCAIBHBIX YYEOHBIX JeWCTBUH, mporpamMmbl «OCHOBBI y4eOHO-MCCIENOBATEIbCKOW U
MPOEKTHOM  jAesTenbHOCTH»,  nporpamMmbl  «@DopmupoBanuss ~ UKT-  kommereHTHOCTH
o0yJaromuxcs», KOTOpele  obOecnednmBalOT  (OPMUPOBAHME  POCCHICKONH  TpakJIaHCKOU
WJEHTUYHOCTH, OBJIAJICHUS KIIOYEBBIMU KOMIIETCHLIMSIMH, COCTABJISIOIIMMUA OCHOBY IS
CaMOpa3BUTHS U HENPEPHIBHOTO 00pa30BaHMUs, LIEIIOCTHOCTh OOIIEKYIbTYPHOrO, JIUMYHOCTHOTO U
[I03HABATEJILHOTO PAa3BUTHUS YUALUXCS, I KOMMYHUKATUBHBIX KAU€CTB IUYHOCTH.

OOyueHue MaTeMaTUKe B OCHOBHOM IIKOJI€ HANpPaBJIEHO HA JOCTUIKEHUE CIEAYIOMIUX
yeneu.

1) 6 Hanpasnenuu TUIHOCIMHO20 PA36UMUSL:

* (l)OpMI/IpOBaHI/Ie Hpe)lCTaBJ'IeHI/Iﬁ O MaTCMAaTHUKE KaK 4aCTu 06meqen0BequK017I KYJIbTYPHI,
0 3HAYUMOCTU MAaTECMATUKH B PA3BUTUN HUBUIIN3AllUH 1 COBPEMCHHOTI'O O6I_I_ICCTB8.;

* pa3BUTHE JIOTUYECKOTO M KPUTHUYECKOTO MBIIUIEHUS, KYJIbTYpbl pe4H, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

* (I)OpMI/IpOBaHI/Ie HHTCJ’IJ’ICKTy&J’ILHOfI YCCTHOCTHU U O6’beKTI/IBHOCTI/I, CIIOCOOHOCTH K
MMpEOAO0JICHUIO MBICIIMTCIIBHBIX CTCPECOTUIIOB, BBITCKAIOIINX U3 06I>II[6HHOFO OIIbITAa,

¢ BOCIIMTAaHHUC KA4C€CTB JIMYHOCTH, O6CCHC‘-II/IB8.IOH_II/IX COIIMAJIBHYIO MO6I/IJ'IBHOCTL,
CIIOCOOHOCTH MMPUHHUMATB CAMOCTOATCIIbHBIC PCIHICHU A,

° (1)0pMI/IpOBaHI/I€ KadyeCTB MHBIIIJIICHUA, HCO6XOI[I/IMI)IX AJig aganTalii B COBPEMCHHOM
nH(OPMAaLIOHHOM OOIIECTBE;

*  pa3BUTHE MHTEpeca K MATEMaTUYECKOMY TBOPUYECTBY M MATEMATUYECKUX CIIOCOOHOCTEN;
2) 6 MemanpeOMemHoM HaNPaGnEeHU:

* Pa3sBUTHUC Hpe)ICTaBHeHI/IfI O MaTeéMaTHKE KakK (1)opMe OITMCaHuA ]'/3 METOJC ITO3HAHUA
HCﬁCTBHTCHBHOCTI/I, CO3JaHUC YCJ'IOBI/Iﬁ JJIsL HpI/IO6peTeHI/I}I NEPpBOHAYAJILHOTO  OIIbITA
MaTEeMaTUUICCKOTO MOACIINPOBAHUS

* (¢dopMupOBaHHE OOLIUX CIIOCOOOB MHTEJUIEKTYAJIbHOU JESTENbHOCTH, XapaKTEpPHBIX IS
MaTeMaTHUKU M SBISIOIIMXCS OCHOBOM IMMO3HABAaTEIbHOM KYJIbTYpbI, 3HAYMMOMN ISl pa3IU4YHbIX
cdep uenoBevecKoil eI TeTbHOCTH;

3) 6 npedmemnom HanpaeLeHulL:



* OBJaJJ€HHC MaAaTCMaTH4YCCKHMHU  3HaAHUIMHU H  YMCHUAMU, H606XOIH/IMI>IMI/I JUISA
MPpOAOJIKCHUA O6pa3OBaHI/I$I, HU3YyUCHUA CMCKHBIX NJUCHUIIINH, IMPUMCHCHUA B HOBCCHHGBHOﬁ
KHU3HHU

¢ CO3aaHuc (bYHHaMeHTa A1 MaTEMaTU4YeCKOro pasBUTHA, (bOpMHpOBaHI/Iﬂ MCXaHU3MOB
MBIINIJICHUS, XapaKTCPHBIX OJIA MaTeMaTH4eCKOi JACATCIIbHOCTH.

O01mas xapakTepucTHKa y4eOHOro npeamMera.

Matematuueckoe oOpa3zoBaHue SIBIsSIETCS 00S3aTENbHOM M HEOTHEMIJIEMON YacThIO OOIIEro
00pa3oBaHMs Ha BCEX CTYNEHSX IIKOJbI U UTPACT BAXHYIO POJIb, KaK B MPAKTUYECKOH, TaKk U B
JyXOBHOM >kKM3HM o6miecTBa. [IpakTuyeckas mojae3HOCTh MaTEMAaTHKH O0YCJIOBJIEHA TE€M, UTO €€
MIPEeIMETOM SIBIISIIOTCSL (DyHIAMEHTANbHBIE CTPYKTYPbl peajbHOTO MHpa: MPOCTPAHCTBEHHBIE
(OpMBI U KOJMYECTBEHHbIE OTHOIICHUS OT MPOCTEUIIMX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, IO AOCTATOYHO CIIOXKHBIX, HEOOXOJUMBIX ISl Pa3BUTHUSI HAYYHBIX M TEXHOJIOTHYECKHX
naer. be3 KOHKPETHBIX MaTeMaTH4YEeCKUX 3HAaHUM 3aTPpyJHEHO IIOHMMAaHHWE IIPHUHIIMIIOB
yCTPOMCTBA M UCIOJB30BaHUSA COBPEMEHHOW TEXHHKH, BOCHPUATHE U HHTEPIpETALus
pa3HO0Opa3HOi CONMATbHON, IKOHOMUYECKOH, MOTUTHYECKON HH(pOopMamu, ManodhdeKTuBHA
MOBCEIHEBHAS MPAaKTHYECKasi JeATENbHOCTh. KakJoMy uelnoBeKy B CBOEH KU3HU MPUXOJUTCS
BBITOJIHATH JOCTaTOYHO CJIOKHBIE PAcueThl, HAXOJUTHh B CIIPABOYHUKAX HY)KHBIE (HOPMYIBI U
MPUMEHSTh UX, BIAJETh MPAKTUYECKUMU IPUEMaMU T€OMETPHUUECKUX U3MEPEHHI U MMOCTPOCHHUIA,
yuTaTh MH()OPMAIMIO, MPEICTABICHHYI0 B BUAY TaONUI, auarpaMM, rpa(ukoB, MOHUMATbH
BEPOATHOCTHBIN XapaKTep CIy4YailHbIX COOBITHH, COCTABIISITh HECIOKHBIEC AITOPUTMBI U JP.

B mkone mareMaTHKa CIy)KHUT OMOPHBIM IPEAMETOM ISl U3YUEHHs] CMEKHBIX TUCIUILTIH. B
KHU3HU peajbHOW HEO0OXOJUMOCTHIO B HAIlM JIHU SBJSIETCS HEMpephbIBHOE OOpa3oBaHHE, YTO
TpeOyeT TOJHOLEHHOW 0a30BOi 00IIe00pa3oBaTeIbHOW IMOATOTOBKH, B TOM 4YHCIIE U
Matematnueckoi. U HakoHel, Bce OOJIble CIeMUAIbHOCTEH, T/Ie HE0OXO0IMM BBICOKUH YPOBEHBb
00pa3oBaHMsl, CBSI3aHO C HEMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTHKH (9KOHOMHKA, OHM3HEC,
¢buHaHChl, (QuU3MKa, XUMHS, TEXHUKa, WH(POpMATHUKA, OWOJIOTHUS, TCUXOJOTHUS U Jp.). Takum
o0pa3om, pacmmpsieTcss Kpyr IMKOJBHUKOB, JUISI KOTOPBIX MaTeéMaTHKa CTAaHOBHUTCS 3HAYMMBIM
IPEIMETOM.

B npomecce MmaTeMaTHUECKOM JIEATENEHOCTH B apCeHA IPUEMOB M METOJIOB YEJIOBEUECKOTO
MBILUIEHUS] €CTECTBEHHBIM OOpa30M BKJIIOYAIOTCS HMHIYKIMS W JAEAyKIHs, 0000IieHHe u
KOHKpETH3allusl, aHaIu3 M CHUHTE3, KIACCU(PHUKAIMSI M CHCTEeMaTH3alys, a0CTparupoBaHHe WU
a"anorust. OOBEKTHl MaTeMaTHMYeCKMX YMO3aKIIOYEHWH U TNpaBUiIa HUX KOHCTPYHMPOBAHHUS
BCKPBIBAIOT MEXaHU3M JIOTHYECKUX TIOCTPOCHHH, BHIPAOATBIBAIOT YMEHHS (POPMYIHUPOBATH,
00OCHOBBIBAaTb M JIOKa3blBaTh CYXKJEHHs, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE MBIIILICHHE.
Benymias pons mpUHAAIEKUAT MaTeMaTHKE B (DOPMHUPOBAHUH AITOPUTMUYECKOTO MBIIIICHHS H
BOCIIUTAaHUM YMEHMH J1eHICTBOBATh MO 33/laHHOMY aJlTOPUTMY M KOHCTPYHUpOBaTh HOBbIE. B xone
peleHust 3a/1a4 — OCHOBHOW y4eOHOW JEeSTeTbHOCTH Ha yPOKaX MAaTEMaTHKH — pPa3BUBAIOTCS
TBOpYECKAas U MPUKJIAIHAsI CTOPOHBI MBIIUIEHUS.

OOydJeHne mMaTeMaTHKe JaeT BO3MOXKHOCTh Pa3BUBATh Y ydalllUXCsS TOYHYIO, SKOHOMHYIO U
MH(POPMATHUBHYIO pedb, YMEHUE OTOUpaTh HauboJee MOAXO ISAIINE A3bIKOBBIE (B YACTHOCTH, CUM-
BOJIMYECKHUE, TpapUUecKHe) CpeaCTBa.

N3yueHre MaTeMaTUKH CIIOCOOCTBYET SCTETUYECKOMY BOCIHMTAHHUIO YeJIOBEeKa, IOHUMAHUIO
KPaCOTBI M H3SIIECTBA MATEMATHYECKHX PACCYKICHHH, BOCIPUATHIO ITeGMETPHUCCKHX bopwm,
YCBOCHHIO UJIEH CUMMETPHH.

Hcropus pa3BUTHS MaTEeMAaTHYECKOTO 3HAHHS JaeT BO3MOYKHOCTH IIOTIOJIHUTH 3arac
HCTOPUKO-HAYYHBIX 3HAHUW HIKOJIBHUKOB, CPOPMHUPOBATH y HUX MPEJCTABICHUS O MaTeMaTHUKe
KaK 4acTH OOMIeYeI0OBEeUECKONW KyJIbTyphl. 3HAKOMCTBO C OCHOBHBIMH HUCTOPUYECKHMH BEXaMHU
BO3HUKHOBEHUS U Pa3BUTHs MaTeMaTHUECKOW HAyKH, C UCTOPUEH BEIMKHX OTKPHITHNA, UMEHAMU
JIO/Iel, TBOPUBIIUX HAYKY, JOJDKHO BOWTH B MHTEIUICKTYAJbHBIA Oarax KaKIOro KyJIbTypHOTO
YeJI0BEKa.

Copep:xaHue MaTeMaTH4eCKOro 00pa3oBaHUSI B OCHOBHOM IIKOJE BKJIIOYAET CieIyIOIIHe
pasfensl: apugmemuxa, aneedpa, PyHKYul, 8EPOSIMHOCTb U cmamucmuxa, 2eomempus. Hapsay ¢ 3Tum B



HETO0 BKJIFOYEHBI /1B TONOJIHUTEIBHBIX Pa3/ieNa; J02UKA U MHONCECMEA, MAMEMAMUKA 8 UCIOPUYECKOM
paseumuy, 9TO CBS3aHO C peanu3alfei 1eneil o0Ile WHTEUIEKTYaIbHOTO W OOIIEKYIbTYPHOTO
pazButus ywammxca. CopepkaHWe KaxKIOro M3 OSTUX pa3leioB  pa3BOpauyMBacTCs B
COJIepKATEIIbHO-METOANYECKYIO JIMHUIO, MPOHU3BIBAIOIIYI0O BCE OCHOBHBIE pa3ieibl COACPIKAHUS
MaTeMaTH4eCKOro o0pa3oBaHMs Ha JaHHOW CTYNEHU O0y4YeHUSI.

Copepxanue pasnena «ApupMeTHKay CIyKUT 0a30i IS JATLHEUIIIETO N3YUCHUS YIAITIMUICS
MaTEMaTHKHU, CIIOCOOCTBYET Pa3BUTHIO HMX JIOTUYECKOTO MBINUICHHS, (DOPMUPOBAHUIO YMEHHUS
MOJIB30BAThCS AITOPUTMAMH, a TAK)Ke MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
ITOBCETHEBHOM KM3HU. Pa3BUTHE MOHATHA O YUCIIE B OCHOBHOM IIKOJIE CBSA3aHO C PAallMOHATIbHBIMU
U UppaloHaIbHBIMU YKCIaMU, (POPMUPOBAHUEM MEPBUUHBIX MPEICTABICHUNA O JEHCTBUTEILHOM
yuclie. 3aBeplIeHre YMCIOBOM JIMHUM (CUCTEeMaTU3alMs CBEJCHUN O JIEUCTBUTENILHBIX YUCHaX, O
KOMIUIEKCHBIX YHCIIaX), TaK ke Kak 1 0oJiee cI0KHbIe BOIPOckl apupmMeruku (anroputm EBkinuma,
OCHOBHas TeopemMa apuMETUKHN ), OTHECEHO K CTYIEHU 00IIero cpeaHero (oJHOro) 00pa3oBaHusl.

Copepxanune pazgena «Anredpa» HampaBieHO Ha (GOPMUPOBAHHME y  yYalllUXCs
MaTeMaTUYeCKOoro arrapara JJjisi peuieHus 3ajad W3 pa3HbIX pa3/ieJIOB MAaTEMAaTHKH, CMEXKHBIX
MIPEIMETOB, OKPYXKAIOIIEH pealbHOCTH. SI3bIK anreOpbl MOJYepKUBAET 3HAYCHHE MAaTEMaTUKHU KaK
SI3bIKA JJI1 TIOCTPOCHUSI MAaTeMaTHYEeCKUX MOJEJICH MPOILIECCOB M SBJICHUN peanbHOro mmpa. B
3ala4yl  M3YYEeHUA anreOpbl BXOIAT TaKKe PAa3BUTHUE aNTOPUTMUYECKOTO  MBIILICHHUS,
HEO0OXOUMOr0, B YACTHOCTH, JUIsl YCBOCHUS Kypca HH(POPMATHKH, OBJIAJCHUS HaBBIKAMU
NeNyKTUBHBIX paccyxaenuii. [I[peoOpa3zoBaHne CUMBOIBHBIX (HOPM BHOCUT CHEIU(PUUECKHUI BKIIa]
B pa3BUTHEC BOOOPAKEHHS YYaAIIUXCSA, MX CIIOCOOHOCTEH K MaTeMaTHYeCKOMYy TBOpYecTBY. B
OCHOBHOM IIKOJIE MaTrepuayl TPYNIHUPYETCS BOKPYT palMOHAIBHBIX BBIPAXKEHHM, a BOMPOCHI,
CBSA3aHHBIC C HPPANUOHATHHBIMH BBIPAXKEHUSAMH, C TPUTOHOMETPUYECKUMU (DYHKUIUSIMH ¢
peoOpa3oBaHUAMHU, BXOJST B COAEpKaHUE Kypca MaTeMaTHKH Ha CTaplieil CTyleHu 0Oy4eHHUs B
LIKOJIE.

Conepxanne pazaena «DyHKUUMK» HALENEHO HAa MOJYyYEHHE IIKOJbHHKAMU KOHKPETHBIX
3HAaHUWA O (PYHKIUU KaK BOKHCHIEH MaTEeMAaTHYECKOW MOJENH JJIsl ONHMCAHUS W HMCCIICIOBAHUS
pa3HoOOpa3HBIX MpoleccoB. M3yueHue 3TOoro marepuanga CHOCOOCTBYET Pa3BUTHUIO Y YYAIUXCS
YMEHHUS UCIOJIb30BaTh PAa3JIMYHbIE SI3bIKK ~ MaTeMaTUKH  (CIOBECHBIM, CHMBOJIMYECKHH,
rpaduyeckuii), BHOCUT BKJIaJ B (popMHpOBaHHE MPEACTABICHUN O POJIM MAaTEMATHKU B Pa3BUTUU
LUMBWIA3ALUU U KYJIbTYPBL.

Paznen «BeposTHOCTh U CTaTUCTHKa» — 00A3aTENbHBI KOMIIOHEHT IIKOJIBHOTO 00pa30BaHus,
YCWJIMBAIOIIUN €ro MPHUKIAJIHOE U MPAKTUYECKOE 3HAUYEHHE. DTOT MaTepHall He0OX0IuM, MPexIe
BCEro, A7 (GOPMUPOBAHMS Y ydalIMXcsl (YHKIMOHATBHON IPaMOTHOCTH YMEHUN BOCIPUHUMATH U
KPUTHYECKH aHAIM3UPOBaTh MH(OPMALIMIO, TIPEACTABICHHYIO B PAa3IMYHBIX (popmax, MOHUMAThH
BEPOATHOCTHBIM  XapaKTEp MHOTHX pEaJbHBIX 3aBUCUMOCTEH, IPOBOAMTH IPOCTEHIINE
BEPOATHOCTHBIE pacyeThl. V3yueHne ocHOB KOMOMHATOPUKH MMO3BOJIMT yYallMMCsl paccCMaTpuBaTh
cllyya, OCYLIECTBISATh Mepedop M MOJCYET YHucia BapUMaHTOB, B TOM YHCJIE B MPOCTEHIIMX
MIPUKJIAHBIX 33Ja4ax.

[Ipn u3yd4eHMM CTAaTUCTUKU M BEPOSTHOCTH PACIIMPSAIOTCS MPEICTABICHHUS O COBPEMEHHOM
KapTHHE MUPA U METOJIaX €ro HccieoBaHus, (GopMUpyeTcs MOHUMaHUE POJIM CTATUCTUKU KaK HC-
TOYHHMKA COLHMAJIBHO 3HAYMMOM HWHGOpMALMK, M 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIIUICHHUS.
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BOOOpaXCHHWE W JIOTHUECKOE MBIIUICHHE IyTeM CHCTEMaTHYeCKOrO W3YYSHHsS CBOWCTB
reOMETPUUECKUX (UIyp Ha IUIOCKOCTH M B NPOCTPAHCTBE M TNPUMEHEHHUS OSTHX CBOMCTB
Matemaruueckoe oOpa3oBaHHE SBISETCS 005S3aTeIbHOW M HEOTHEMIJIEMOM YacThi0 0O0ILEro
o0pa3oBaHMsl Ha BCEX CTYNEHSAX INKOJBI TMPH PELIEHWH 3a/ad BBIYMCIUTEIBHOTO U
KOHCTPYKTUBHOI'O XapakKTepa. CyH_[eCTBeHHaH POJIb IIPU 3TOM OTBOAUTCA PA3BUTHUIO I'€COMCTPH-
yeckoil nHTyuiuu. CoueTaHne HarjsAHOCTH CO CTPOTOCTHIO SIBISETCS HEOTHEMJIEMOH 4acThiO
F€OMETPUUYECKUX 3HAHUMU.

OCco00EHHOCTRIO pasaciia «JIoruka 1 MHOKECTBA» SIBIISIETCS TO, 4TO HpeHCTaBHeHHLIfI B HEM



Marepuanl NPEeUMYIIECTBEHHO M3Yy4aeTCsl U HCIOJIb3YETCS B XOJI€ PAaCCMOTPEHUS Pa3IMYHBIX
BOIpocoB Kypca. COOTBETCTBYIOIIMI MaTepuan HaleJeH Ha MaTeMaTH4eCKOe pPa3BUTHE
ydamuxcs, (GOpMUPOBAHUE Y HUX YMEHHS TOYHO, CKAaTO W SICHO M3JIaraThb MBICIU B YCTHOH U
MMHUCbMEHHOM pEUH.

Paznen «MaremaTuka B HCTOPHUYECKOM pa3BUTHMY» IMpelHa3HadeH s (HopMHUpOBaHUS
MPEJICTABICHHA O MAaTeMaTHUKE KaK YacTH YeJIOBEYECKOW KYyIbTYphI, IS OOIIETO pa3BUTHUS
IIKOJIbHUKOB, JJIS CO3JaHUSl KYyJIbTYpHO-UCTOpUYECKOW cpenpl oOydeHus. Ha Hero He
BBIJICIISIETCS CIIEHHAIIBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJHMPYETCS, HO COJEPKAHUE ITOTO
pazzena OpraHu4yHO MPHUCYTCTBYET B y4E€OHOM Ipoliecce KaK CBOEro poja TyMaHUTapHBIN (oH
IIPH PACCMOTPEHHUH MPOOIEMATUKH OCHOBHOI'O COJIEP’KaHUsI MaTeMaTUYECKOro 00pa3oBaHusl.

MecTo MaTeMaTHKH B Y4eOHOM IJIAaHE OCHOBHOM IIKOJIbI

B cooTBeTcTBUM ¢ y4eOHBIM IUIAHOM OCHOBHOTO OOIIEro 00Opa3oBaHUs B Kypce MaTeMaTUKH
BBIJICJISIIOTCSA JIBa 3Tanma — 9-6 Kiacchl W 7-9 Kinacchl, y KaXIOTO U3 KOTOPBIX CBOH
camocrositenbHble  GyHKIMH. B 5-6 Kkilaccax uM3ydaeTcss HHTErPUPOBAHHBIM  MpenMer
«MaremaTukay, B 7-9 kiaccax — JBa npeamMera «Anredpa» u «['eoMeTpusi».

CootBercTBeHHO JeiictBytomeMy B OY  yyeOHOMy miaHy pabouasi mporpamma
MpeaycCMaTpUBaeT CIEAYIONNI BapHaHT OpraHU3allMH Ipolecca OOydeHHs: MaTeMaTtuka 5-6
kiaccol (42049), 6 yacoB B Henemwo; 7-9 kiaccel anredpa (420 1), 44aca B HEIEIIO; TEOMETPHUS
(210 9), 2 gaca B Hepenmto. Y4ueOHOE BpeMsl Ha MAaTEMAaTHKY U anreOpy ObLIO yBeTHMYeHO Ha | gac
3a cu€Tt yactu, GopMHUpyeMOW y4acTHHKaMH OOpa3oBaTeIbHOrO mporecca. YTo MO3BOJIWIO B
OCHOBHOE IPOTPAMMHOE COJIEP)KaHUE BKIIOYUTH JIOTIOJTHUTEIHLHBIC BOMPOCHI, CIIOCOOCTBYIONTHE
pacIIMpeHUI0 MaTeMaTHYeCKOro Kpyro3opa, pa3BUTHIO MAaTeMaTHYEeCKHX CHOCOOHOCTEH.
JIOTIOJTHUTEIBHBIE BOTIPOCHI B TEMATHYECKOM IUIAHUPOBAHWM TIPHBEICHBI B KBAJPaTHBIX
CKOOKaXx.

Pe3yjbTaThl 0CBOCHHMA Y4eOHOI0 NpeaMeTa.

N3yueHne mMaTeMaTMKd B OCHOBHOW INKOJIE J1a€T BO3MOKHOCTb OOYyYaroIMMCs, JOCTHYb
CIIEYIOIIUX PE3yNbTaTOB Pa3BUTHSL:
8 IUYHOCIHOM HANPAGIeHUU:
. YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraThb CBOM MBICJIM B YCTHOW M NMHCbMEHHOH peuu,
MMOHMMATh CMBICJ MOCTABJICHHOW 3aJa4l, BHICTpPAUBATh APTyMEHTALNIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI;

. KPUTUYHOCTh  MBIIUICHHUS, YMEHHE  paclo3HaBaTb  JIOTUYECKM  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

. NpeJCTaBIeHNEe O MaTeMaTHYeCKOM Hayke Kak cepe 4yenoBeUecKo esTeabHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUMMOCTH JJIs Pa3BUTHUS [IUBUIIN3ALINY;

. KpPEaTUBHOCTh MBIIUICHHs, WHHUIIMATHBA, HAXOAYMBOCTb, AKTUBHOCTh MPU PELICHUU
MaTeMaTHYeCKUX 3a7au;

. yYMEHHUE KOHTPOJIHMPOBATh MPOLIECC U PE3yNIbTaT yUeOHON MaTeMaTHu4ecKol e TeIbHOCTH;
. CIIOCOOHOCTh K 3MOLMOHAJIFHOMY BOCHPUATHIO MaTeMaTU4YeCKUX OOBEKTOB, 3ajady,

pELIEHHH, pACCYKICHUM;

8 MemanpeoMemHoM HaNnpPaIeHul.:
. NepBOHAYANIbHBIE TMpEACTaBIeHUS 00 WuAesX U O MeTOI[aX]'S MAaTEMAaTUKU  Kak
YHUBEPCAIBHOM SI3bIKE€ HAYKU U TEXHUKH, CPEJCTBE MOJICIIMPOBAHUS SABIECHUN U MPOLIECCOB;
. YMEHHE BHUJIETh MATEMAaTUUYECKYIO 337auy B KOHTEKCTE MPOOJIEMHON CUTYAIluU B JIPYTHX
JTUCHUIUTMHAX, B OKPYKAIOIIEeH )KU3HH;
. YMEHHE HaXOAUTh B PA3IUYHBIX UCTOYHUKAX MHPOPMAIUIO, HEOOXOTUMYIO IJIs peIICHUS
MaTeMaTUYeCKUX MpoOJieM, MPEACTABIATh €€ B TOHATHOW (QopMe, NMPUHUMATH pEIICHUE B
YCIOBUSX HETMOJIHON U N30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OpMALINY;
. yMEHHE NMOHMMATh M HCIOJb30BAaTh MaTeMaTHYECKHE CpelICTBa HArisgHOCTH (rpaduki,
JUarpamMmbl, TaOIHIIBI, CXEMBI U AP.) JUIS WIUTFOCTPALlUU, HHTEPIPETAIlUH, apTyMEHTAIINH,




. YMEHUE BBIABUraTh I'MIIOTE3bI NPU PEIIEHUM Y4eOHBIX 3a7ay, IOHUMaTh HEOOXOAUMOCTh
UX NIPOBEPKH;

. yYMEHHE NPUMEHSATh WHIYKTHUBHBIE U JIEIyKTUBHBIC CIOCOOBI DPAcCYXICHUH, BUACTH
pa3UYHbBIC CTPATETUU PELICHHUS 3a/1ay;

. NOHMUMAaHHE CYIIHOCTH aJTOPUTMUYECKUX TPENNUCAaHUA W yMEHHE JeHCTBOBAaTH B
COOTBETCTBHUH C IPEIJIOKEHHBIM aJITOPUTMOM;

. YMEHHE CaMOCTOSITEIHO CTaBUThH IIEJIH, BBIOMPATh M CO3/1aBaTh aJTOPUTMBI ISl PEILICHUS
y4eOHBIX MaTeMaTHYECKUX PooIeMm;

. yYMEHHE IUTAHUPOBATH M OCYIIECTBISTH JIESATEIBHOCTh, HAIIPABICHHYIO HA PEIICHHUE 3a]a4

HCCIJIEI0BATEIBCKOIO XapaKTepa,

8 NPEOMEMHOM HANPAGNEHUU:
. OBJIaJicHuEe 0a30BbIM IOHATUHHBIM amlapaToM 10 OCHOBHBIM pa3jiellaM COJepiKaHus,
NpEJCTaBICeHHEe OO0 OCHOBHBIX H3YYaeMBIX MOHATUAX (YUCIIO, TeoMeTpuueckas Qurypa,
ypaBHEeHHE, (PYHKIMS, BEPOSITHOCTh) KaK BaKHEHIIMX MaTEMATUYECKUX MOJIEIISAX, MO3BOJISIOIINX
ONMCBIBATh U U3y4aTh pealbHbIC IPOLECCH] U SABJICHMUS;
. yMeHue paboTaTb C€ MareMaTHUYeCcKMM TEKCTOM  (aHalIM3MpoBaTh, U3BJEKaTb
HEOO0X0MMYI0 HMH(OPMALIMIO), TPAMOTHO TPHUMEHATH MAaTEeMAaTHYECKYI0 TEPMHHOJIOTHUIO H
CHUMBOJIUKY, UCIIOJIb30BaTh PA3JINYHbIE SI3bIKM MAaTEMATUKH;
. YMEHHE TPOBOAMTH KiacCU(UKALUKU, JIOTHUYECKHE OOOCHOBAaHUS, JIOKA3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHUMN;
. YMEHME paclo3HaBaTh BHJIbI MAaTEMAaTHUUYECKUX YTBEPKACHUN (aKCHOMBI, OIpEIEICHMUS,
TEOPEMBI U JIp.), IpsSMbIe U OOpaTHbIE TEOPEMBI;
. pa3BUTHE MPEACTABICHUM O 4YHCIE W YHUCIOBBIX CHUCTEMax OT HATypaJIbHBIX J10
JNEUCTBUTENBHBIX YHUCEJN, OBJIAJECHUE HABBIKAMHU YCTHBIX, IMCBbMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIYHCIICHHI;

OBJIQICHUE CHUMBOJIBHBIM SI3bIKOM aJIreOpbl, MpHEMaMH BBIIOJHEHUS TOXJIECTBEHHBIX
peoOpa3oBaHUil  PAlOHAIBHBIX BBIPAKEHHUH, pEUICHUS ypaBHEHWH, CHCTEM YpaBHEHH,
HEPABEHCTB U CUCTEM HEPABEHCTB
. YMEHHUE MCIOJIb30BaTh UJICI0 KOOPAWHAT HA IUIOCKOCTH I MHTEPIPETALMH YPAaBHEHUH,
HEpaBEHCTB, CUCTEM, YMEHHUE NPUMEHATH alire0Opandyeckue npeoOpa3oBaHus, anmnapar ypaBHEHUH
Y HEPABEHCTB JUIS PELICHHUs 3a7a4 U3 Pa3INuHbIX Pa3JeloB Kypca;

. OBJIQICHUE CHCTEMOH (DYHKIIMOHAJIBHBIX TMOHATHH, (YHKIIMOHAJIBHBIM SI3BIKOM U
CHUMBOJIMKOH, YMEHHE Ha OCHOBE (YHKIMOHAIBbHO-TPa(UUECKUX MPEACTABIECHUN OIMUCHIBATh U
aHAJIM3UPOBATh PEAIbHBIC 3aBUCUMOCTH;

. OBJIaJICHUE OCHOBHBIMH CIIOCOOAMU MPEACTABICHUS U aHAIN3a CTATUCTUYECKHUX JTaHHBIX;
HaJU4Me MPEICTABIECHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHUPE U O Pa3IMYHBIX
Croco0ax X U3YYEHHUs, O BEPOSITHOCTHBIX MOJEIIAX;

. OBJIQJICHUE TEOMETPUYECKUM S3bIKOM, YMEHHE UCIOJIB30BaTh €ro il ONHUCaHUsA
MIPEAMETOB  OKPY)KAIOLIEr0  MUpPA, pPa3BUTHUE NPOCTPAHCTBEHHBIX IPEACTABICHUN W
1300pa3UTEIbHBIX YMEHUH, TPHOOPETEHNE HABBIKOB TEOMETPUYECKUX ITOCTPOEHUI];

. YCBOEHHE CHCTEMAaTHYECKUX 3HAHUW O IUIOCKUX (PUrypax M MX CBOMCTBAX, a Takke Ha
HaIJIIHOM YpOBHE — O MPOCTEHIIMX IIPOCTPAHCTBEHHBIX TeElaX, YMEHUE IIPUMEHSATH
CUCTEMATUYECKHE 3HAHUS O HUX JUISl PEIIEHNs TE€OMETPUYECKUX U IPAKTUYECKUX 33]1a4;

. YMEHUSI U3MEPATh JJIUHBI OTPE3KOB, BEIMYUHBI YIJIOB, HUCIOJIB30BaTh (POPMYIIBI IS
HaXO0X/ICHUS [IEPUMETPOB, IJIOLaiel U 00BEMOB FEOMETPUUECKUX PUTYD;

. yYMEHUE MPUMEHATb U3YYCHHBIC IOHATHS, PE3ylbTaTbhl, METOABI I pELICHUs 3anad
MIPAKTUYECKOTO0 XapakTepa M 3aJad W3 CMEXKHBIX JUCHUIUIMH C HCIOJB30BAHUEM IpH
HE00XOIMMOCTH CIIPAaBOYHBIX MaTEPHAIOB, KAIbKYJIATOPA, KOMIIBIOTEPA.

Coaep:xanue y4eOHOI0 npeamera.

APUOPMETHUKA
Harypanabable 4yuciaa. Harypaneueii  psg. JlecaTuuHas — cucTeMa  CUMCIICHUA.
Apudmernueckre ISHCTBH ¢ HATypalbHbIMU YuciaaMu. CBOMCTBa apu(METHUECKUX ACHCTBHIMA.



CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

UucnoBble BBIpAXKEHUS, 3HAUEHUE YUCIOBOTO BbIpaxkeHUs. [Iopsaaok AEHCTBUI B YMCIOBBIX
BBIPQOXKEHUSAX, HCIIOJIIb30BaHUE CKOOOK. PemieHne TeKCTOBBIX 3aJady  apupMeTHUeCKUMHU
CIIOCO0aMHU.

Henurenu m kpatHeie. CBONCTBA M IpU3HAKU JeIUMOCTH. [IpocTeie M cocCTaBHBIE UHUCIA.
Paznosxenre HaTypaabHOTO YKCIIa HAa IPOCThIE MHOXKUTEIHU. JlelIeHne ¢ OCTaTKOM.

Jpoou. OObikHOBeHHBIE OpoOH. OCHOBHOE CBOWMCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. Apudmernueckue NEUCTBUS C OOBIKHOBEHHBIMH Ipo0Osimu. HaxoxkaeHue dYacTu oOT
L[EJIOTO U IIEJIOTO MO €ro YacTH.

Hecsatuunbie npobu. CpaBHEHHE ACCATHYHBIX JpobOeil. ApudmeTndyeckue IEHCTBUS C
necaTuaHbIMH Jpo0simu. [IpencraBieHue necaTUYHON poOu B Buae OOBIKHOBEHHOM ApoOH U
OOBIKHOBEHHOI B BUJIE IECATUYHON.

[IpotieHTHI; HAXOXXJIEHHUE TMPOIEHTOB OT BEJIWYUHBI M BEJIMYMHBI IO €€ TMPOLIEHTaM.
OtHoleHWe; BbIpaXEHHE OTHOIICHHS B TMpoleHTax. I[Ipomopuus; OCHOBHOE CBOWMCTBO
MIPOTOPIUH.

Pemennie TeKCTOBBIX 3a71a4 apu(PMETHUECKUMHU CIIOCOOAMH.

Paumnonanbupie umciaa. I[lonoxuTenbHble W OTpPULATENBHBIE YHCIA, MOJYJb YHKCTA.
MHoxecTBO 1enbIX 4Yuced. MHOXKECTBO pPalMOHANBHBIX YHCEN; pallOHAIbHOE YHUCIIO Kak
OTHOIIIEHHE M/N , TIe m — LeNIoe YUCIo, N — HaTypayibHOE 4Kcio. CpaBHEHHE pallMOHATBHBIX
yucen. Apudmernyeckue ASHCTBUS C palMOHANBbHBIMH uyuciamu. CBoOMCTBa aprU(pMETHUECKUX
nerictBuii. CTENEHD C LIEIBIM II0KA3aTEIEM.

HelicTBuTebHbIE Yncaa. KBagpaTHbiil KopeHb U3 uncia. KopeHnb TpeTbeli CTeneH .

[Tonsatue 00 uppanoHaIbHOM uucie. MppaluoHaIbHOCTh YyHUCiIa V2 u HECOU3MEPUMOCTD
CTOPOHBI U JUaroHanu Kajpara. JlecaTuunble NpUOIMKEHNS HPPALUOHAIILHBIX YHUCEN.

MHOKeCTBO JAECUCTBUTEIBHBIX 4YHCEN; IPEACTABICHUE JCUCTBUTEIBHBIX YHCENI B BHIE
O0ECKOHEUHBIX NECATUYHBIX ApoOeii. CpaBHEHHE AEHCTBUTEIBHBIX YHCEIN.

Koopnunathas npsmas. M300paxxeHue yucena TOUKaMud KOOpAMHATHOM mpsiMoil.  YucioBsle
MIPOMEXKYTKH.

HN3mepenusi, npuéam:KkeHusl, OUEHKH. Pa3mepsl 00BEKTOB OKpysKaromiero wmupa (OoT
AJIEMEHTapHbIX dYacTUll 710 BceneHHOl), MIUTENbHOCTh IPOLIECCOB B OKPYXKAIOIIEM MUDE.
Boigenenue mHoxkuTensa — crenenu 10 — B 3anucu yucia.

[TpuOnmkeHHOe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpuUOmMMkeHus. OKpyrieHHe HaTypalbHBIX
qHceN U AeCATUUHBIX Ipobei. [Ipukuka U olleHKa pe3yabTaToB BBIYMCICHHH.

AJITEBPA
Ajredpanyeckue BbIpaskeHUsl. DByKBeHHbIE BBIpaKEHHsS (BBIPQKEHHUS C IE€PEMEHHBIMU).
UucnoBoe 3HaueHWe OyKBEHHOTO BbIpaxeHHUs. JlomycTHMble 3HA4YeHHUS [E€PEMEHHBIX.
IToncraHoBKa BBIpaK€HHI BMeCTO mnepeMeHHBIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIpQXKECHUN Ha
OCHOBE CBOMCTB aprU(pMETHUECKHUX AeHCTBUNA. PaBeHCTBO OyKBEHHBIX BhIpaKeHHH. T0oXKIeCTBO.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeNIeM U €€ cBoicTBAa. ONHOWIEHBI U MHOrO4IeHbl. CTENeHb
MHorousieHa. CloXeHHe, BbIUUTAHHWE, YMHOXXEHHE MHOTouJeHOB. (DOopMyIlbl COKpalIeHHOIO
YMHOXEHHS: KBaJgpaT CyMMbl M KBajgpaT paszHocTH. PopMyna pa3sHOCTH KBaapaToB.
[Ipeobpa3oBanue 1eN0ro BhIpaKeHHUs] B MHOTOWIeH. Pa3noxeHre MHOTOUJIEHOB Ha MHOKHUTEIIH.
MHorounens! ¢ onHo# nepemeHHoi. Kopens MHorowiena. KBaapaTHelil TpexX4iieH; pa3jioKeHNE
KBaJPAaTHOI'O TPEXUYJIEHA HA MHOKHUTEIIN.

Anrebpamieckas  apoOb. OCHOBHOE CBOWCTBO —anrebpamdeckoin (podu. Cioxenwue,
BbIUMTAaHUE, YMHOXKEHHE, JelIeHne anredpanueckux Apoodei. CTeneHpb ¢ LeIbIM MoKa3aTeleM U
€€ CBOMCTBA.

PanmonanbHble BeIpaskeHUs M UX IpeoOpazoBanus. J(oka3aTeabCTBO TOXKIECTB.

KBangparusie kopHu. CBOMCTBa apu(MeTHUECKUX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHE K
MpeoOpa30BAHUIO YUCIIOBBIX BBIPAXKEHUI U BHIYUCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ o1HOM nepeMeHHoOW. Kopenb ypaBHeHus. CBOMCTBAa YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD YpaBHEHUI.

Jluneiinoe ypaBHeHue. KBagpaTtHoe ypaBHeHue: (popMmyna KOpHEH KBaJpaTHOTO ypaBHEHUSI.
Teopema Buera. Pemenne ypaBHeHUH, CBOASAIIMXCS K JUHEUHBIM U KBaJipaTHbIM. [IpumMeps! pe-



IICHUSI YPaBHEHUH TPEThE U YETBEPTOU cTereHu. Pemenne npoOHO-paioHaIbHBIX YPaBHEHUH.

VYpaBHeHMe ¢ 1ByMs II€pEMEHHBIMU. JINHENHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU, IPUMEPHI
peuieHusl ypaBHEHH B 1ENIbIX YNCTIaX.

Cucrema ypaBHEHUH C JABYMs NepeMeHHbIMU. PaBHOcuiabHOCTH cucteM. CHUCTEMBI JBYX
JIMHEWHBIX YpaBHEHUN C JBYMs II€PEMEHHBIMHU; PEIICHHE IOJACTAHOBKOM M CJIOKEHHEM.
[IpuMepsl pereHust CUCTEM HENMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33124 aNredpandeckum crocodom.

JlekapTOBbI KOOPIMHATHI HA IJIOCKOCTH. | paduueckas mHTepHpeTalys YpaBHEHUS C JABYMS
nepeMeHHbIMH. ['paduk TMHEHHOTO ypaBHEHHs C IBYMS MEpEMEHHBIMU; yII0BON Kodhduiment
MPSIMOM; YCIIOBHE TMapaUICTbHOCTH TPAMBIX. ['paduky MpoCTEHINX HETMHEHHBIX YpaBHEHUM:
napabosna, Tunepooia, OKpy>KHOCTb. [ paduueckast MHTEpIIpETallus CUCTEM YpaBHEHHH C JABYMS
[I€PEMEHHBIMHU.

HepaBeHncrBa. HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ oaHO# mepeMeHHOW. PaBHOCUMIBHOCTh HEpaBEHCTB. JIMHEHbIE HEpaBEHCTBA C
onHou nepemeHHoi. KBagpaTHbie HepaBeHCcTBa. CHCTEMbI HEPABEHCTB C OJIHOM MEPEMEHHOI.
OYHKINU

OcHoBHbIe NMOHATHS. 3aBUCUMOCTH MeXAy BenuuuHamu. [IpencraBieHue 3aBucUMoOCTER
dbopmynamu. [lonsrue pyHKIUN.

OO6nacte onpeaeneHus 1 MHOXKeCTBO 3HaueHu# (yHkuun. CriocoOsl 3amanus Gyakmun. ['papuk
¢byukuu. CpoiictBa (QyHKuMiA, ux ortoOpakenue Ha rpaduke. IIpumepsr rpadukroB
3aBUCHMOCTEH, OTpaXarol1X peaabHble IPOLECCHI.

YucaoBbie GyHknuu. OYHKINH, ONMUCHIBAIOIINE MPSIMYI0 U 00paTHYIO MPOMOPLHUOHAILHBIE
3aBHCUMOCTH, UX rpaduku u cBoiicTBa. JIuneitHas ¢yHkuums, ee rpaduk u cBoiictBa. Kampa-
TuyHas GyHKIus, ee rpaduk u cBoiicTBa. CreneHHble PYHKIMU C HATYPATbHBIMU MOKa3aTeIsIMU

2 u 3, ux rpaduku u cBoiictsa. ['papuku pyHkuuii, Y = \/;, y= i/; v =x].

YucaoBbie MNMOCACAOBATENBHOCTH. [IOHATHE 4YMCIOBONM IOCIENOBATEIBHOCTH. 3aJaHKe
MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU PopMysoi U GopMyIIoi N-To diieHa.

Apudmerndeckas ¥ reomerpuyeckas nporpeccuu. @opmynsl N- To wieHa apuMeTHIECKON
U T€OMETPUYECKON MPOrpecCcHii, CyMMBbI NEPBBIX 7 WieHOB. M300pakeHue wieHoB apupmernye-
CKOM M TE€OMETPUYECKOM IPOrpecCMil TOYKaMU KOOPAMHATHOW IUIOCKOCTU. JIMHEHHBIN U
AKCIMOHEHIMATBHBIA pocT. ClI0KHbBIE MPOIIEHTHI.

BEPOATHOCTDBb U CTATUCTUKA

OnucaresqbHas cratuctuka. [Ipeacrapnenue JaHHBIX B BUAE TaOJIMI, AUarpaMM, rpaduKoB.
CrayuvaiiHass wu3MeHYMBOCTb. CTaTHCTHYECKHE XapaKTepPUCTHUKHM Habopa [aHHBIX: CpeaHee
apudmernyeckoe, MeMaHa, HauOobIlIee U HaMMEHblIee 3HaueHus, pa3max. [Ipencrasienue o
BBIOOPOYHOM HCCIIEIOBAaHHH.

Cay4aiinble coObITHSI M BepPOSAITHOCTB. [loHsATHE O Ciy4yailHOM OMbBITE U CIIy4alHOM
coObITHH. YacToTa ciaydaiHOro coObitusa. CTaTMCTUYECKUN MOAXOJ K MOHSATHIO BEPOSITHOCTH.
BeposiTHOCTH TPOTHMBOMOJIOXKHBIX COOBITHI. JlOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXXHOCTB cOOBITHH. Kiaccuueckoe onpesieneHre BEposSTHOCTH.

KomOunatopuka. Pemenne koMOMHATOPHBIX 3a/1a4 mepebopoM BapuaHToB. KomOuHaTOpHOE
npaBuiIo yMHOeHHUs. [lepectanoBku U pakTopuai.

IF'EOMETPUSA

Harasanasi reomerpusi. Harmsanuele npeacraBieHus o (urypax Ha IUIOCKOCTH: TpsiMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTIOYIOJbHHK, OKPYKHOCTb, Kpyrl3YeTbpexyroiabHUK,
MIPSIMOYTOJIBHMK, KBazpaT. TpeyroibHUK, BUABI TPEYTOJIbHUKOB. [IpaBuiIbHBIE MHOTOYTOJIbHUKH.
N300paxenne reoMmerpuueckux @uryp. BzanMHOe pacnoiiokeHuHe JBYX MpSIMBIX, JBYX
OKPYKHOCTEH, IPSIMOU U OKPY’KHOCTH.

Jlnuna otpe3ka, snoMaHoH. Ilepumerp MHOroyronbHuka. EQVHUIBI W3MEpPEHHs UIMHBIL.
N3mepenne NiuHbI 0OTpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM JJIUHBIL.

Bunsr yrnos. I'pagycHas mepa yrtna. M3MepeHne M INOCTPOEHHME YIJOB C ITOMOIIBIO
TPaHCIIOPTHPA.

[lonatue muomanu QUrypsl; eIMHULBI U3MepeHus Iomany. [lnomans npsMoyroibHuKa u
wiomanas kKeaapata. [IpuOmmkeHHOe u3MepeHue Iuomaaeid ¢uryp Ha kierdaTtod Oymare.



PaBHoOBenmkue purypsr.

Harnsinaeie mpesacTaBieHust 0 MPOCTPAHCTBEHHBIX (uUrypax: KyO, mapajuienenunesn, npusma,
nupamua, map, chepa, konyc, nuauHap. M3o0paxkenne nmpoctpaHcTBEHHBIX Guryp. [Ipumepst
ceyeHud.  MHororpanHuku.  [IpaBwibHble  MHOrorpaHHuku.  Ilpumepel  pa3BepTOk
MHOI'OTPaHHUKOB, LIMJIMHPA U KOHYCA.

[Tonsitre o6beMa; eqMHULIBI 00beMa. OOBEeM IPSIMOYTOJILHOTO TMapalieenuieia, Kyoa.

[Tonstue o paBencte uryp. LlenTpanbHas, oceBas U 3epkajibHas cummerpun. M3o0paxkenue
CUMMETPUYHBIX (QUTYD.

I'eomerpuueckne ¢urypsol. IIpsmeie u yrael. Touka, mpsimas, miIockocTh. OTpe3oK, Jyd.
VYron. Bunel yrioB. BepTukaiibHble M CMEXHBIE YTJIbl. buccekTpuca yria.

[TapannensHble M mnepecekaronivecs mnpsmble. [lepnenaukynspHsle npsiMbie. Teopembl o
NapAJUIEIIBHOCTH M NEPHEHIUKYIAPHOCTU NpsAMBIX. [lepneHauKynsap U HakIOHHAs K IPSIMOU.
CepenuHHBIN EPIEHAUKYISP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOMCTBA OMCCEKTPUCHI YIJla U CEPEJUHHOTO NMEPIEeHUKYIIsIpa
K OTPE3KY.

Tpeyronasuuk. Beicota, MeauaHa, OuccekTpuca, CpeaHss JUHHUS  TPEYrOJbHHUKA.
PaBHOOeipeHHBIE M PABHOCTOPOHHUE
TPEYTroJIbHUKU; CBOWCTBA M INpPHU3HAKK PAaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TpeyroiabHuKoB. HepaBeHcTBO TpeyronbHuKa. COOTHOIIEHUS MEXAY CTOPOHAMM M YIJIaMH
TpeyroiapHuka. CymMa yrioB TpeyrosibHMKa. BHemHue yriel TpeyroiasHuka. Teopema ®Daneca.
[Tonobue TtpeyronabHukoB. llpusnaku mogoOust TpeyronbHukoB. Teopema Iludaropa. Cunyc,
KOCHHYC, TAHI€HC, KOTAaHI'€HC OCTPOro yIJIa IPSIMOYTOJIBHOIO TPEyrojibHUKa U yrioB oT 0 no
180°; mpuBeneHne K ocTpoMy yrily. PemieHue mNpsSMOYTONBHBIX TPeyroidbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. DOpMyibl, CBs3bIBalOIIME CHHYC, KOCHUHYC, TaHIEHC,
KOTaHI'€HC OJHOr'0 M TOro ke yrua. PemieHue TpeyroiabHUKOB: TeOpeMa KOCHHYCOB M T€OpeMa
CHUHYCOB. 3aMe€4aTeIbHble TOUKH TPEYTOJIbHUKA.

YerslpexyronbHuk. lapamienorpamm, ero cBoicTBa U Nnpu3Haku. IIpaMoyrosbsHUK, KBajapar,
pOMO, UX CBOMCTBA U MpU3HAKK. Tpanenus, CpeHss JIUHUS Tpaneluu.

MHoroyronapHuK. Beinykiible MHOrOyroibHUKM. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.
[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb u Kpyr. yra, xopaa. Cekrop, cerMeHT. LleHTpalibHbIN yroi, BIUCAHHBIA yrod;
BEJIMYMHA BIMCAaHHOIO YyIyIa. B3auMMHOE pacnoyio)KeHHe MNpsAMOM M OKPYKHOCTH, IBYX
okpyxHocTeil. KacatenbHast U cekymias K OKpy»KHOCTH, UX CBOMCTBa. BrricaHHbIe U ONMCaHHbIE
MHOT'OYT'OJIbHUKH. OKpy’»KHOCTb, BIMCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTb, OMMCAHHAS
OKOJIO TpeYrojbHUKa. BriucaHHble U ONMCaHHbIE OKPYKHOCTH MPAaBUILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue npeodOpasoBanusi. [lonsrue o paBeHcTBe ¢uryp. IloHsATHE O ABMIKEHHH:
OCeBas W ILIEHTpaJIbHasg CUMMETpPUH, MapajljiesibHbIi nepeHoc, moBopot. IloHatne o momobuu
¢buryp 1 roMoTEeTHH.

Pemenue 3a1ay Ha BBIUKCIEHHE, JOKA3aTEIbCTBO U MOCTPOCHHUE C UCIIOJIB30BAHUEM CBOMCTB
U3YyUYEHHBIX (HUryp.

HN3Mepenue reomerpuyeckux BeJU4uH. J[yinHa otpe3ka. PaccTosiHue OT TOUKHU J0 MPSIMOIA.
PaccrosiHne Mexny napamieabHbIMU MPSIMBIMHU.

[IepumMeTp MHOTOYTOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO $1; IJIMHA TyTH OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEX/Y BEIMYHMHOM LIEHTPAIbHOTO 1%rna U JJIMHOM 1yru
OKPYKHOCTH.

[TonsTe momanu I1IOoCKUX (uryp. PaBHOCOCTaBiIeHHBIE U PAaBHOBEIHUKUE (UTYPBHI.
[Inomane npssmMoyroapHuka. [lnomany napannenorpamma, TpeyrojibHUKa U Tpanenuu. Ilnomans
MHoOroyrojgpHuka. [lmomanp kpyra u momanas cekropa. COOTHOLIEHHE MEXIy IUIOMIAIIMU
Mo00HBIX uryp.

Pemenue 3a1a4y Ha BBIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAHUEM M3YYEHHBIX (POpMYI.

Koopaunartel. YpaBuenue npsmoil. Koopannate!l cepennnbl otpeska. @opmyna paccTOSTHUSA
MEXy IBYMsI TOUKAMH IUIOCKOCTH. Y pPaBHEHUE OKPYKHOCTH.

BexkTopbl. J[nuHa (Moayns) BekTopa. PaBeHcTBO BekTOpoB. KosuimHeapHbIE BEKTOPBI.



Koopaunats! BekTopa. YMHOKEHHE BEKTOpAa Ha YUCIIO, CyMMa BEKTOPOB, Pa3JIOKEHUE BEKTOpa
10 JIBYM HEKOJUIMHEApHBIM BeKTopaM. CKaJIIpHOE IPOU3BEAECHNUE BEKTOPOB.
JIOI'MKA U MHOXECTBA

TeopeTnko-MHOXKeCTBEHHbIE TOHATHUS. MHOXECTBO, 3JEMEHT MHOXECTBAa. 3aJaHue
MHOXECTB IE€PEUUCICHUEM JJEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapTHbIE
0003HaYeHHs YHCIOBBIX MHOXeCTB. [lycroe MHOXECTBO M ero obo3zHadeHue. [1oaMHOXKECTBO.
OObenuHeHNe U epecedyeHe MHOKECTB.

Wnmroctpanysi OTHOIIEHUI MEKy MHOKECTBAMU C IIOMOILBIO Juarpamm Jisiepa — BeHHa.

JueMeHTHI J0ruku. OnpeneneHue. AKCUOMBI U TeopeMbl. JlokazaTenscTBo. Jloka3zaTenbCcTBO
oT npotuBHOTO. Teopema, oOpatHas gaHHOU. [Ipumep U KOHTpHIpUMED.

[TonsiTue 0 paBHOCWJIBHOCTH, CJIEI0BAaHUU, YIOTPEOJIEHUE JIOTUUYECKUX CBS30K ecau mo ..., 8
MOM U MOJILKO 8 MOM ClIyyae, JTIOTUUYECKUE CBA3KHU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN

Hctopust GpopmMupoBaHusi MOHATUS YHUCIA: HATypallbHble 4YHCIa, OpOOH, HEAOCTATOYHOCTH
palOHAIbHBIX YUCEN AJI TEOMETPUUYECKUX WM3MEpPEHUH, uppaluuoHaipHble ynciaa. CTapuHHbIE
cuctembl 3anucu uucen. Jpobu B Basunone, Erunre, Pume. OTKpbITHE NECATHUHBIX APOOEH.
Crapunnble cuctembl mep. [ecatuunble npodu W merpuueckas cuctema mep. llosiBuenue
OTpULIATENbHBIX yncen U Hyns. JI. Maraunkuii. JI. Diinep.

3apokaeHue anreOpbl B Henpax apudmerwku. An-Xopesmu. PoxneHue OyKBEHHOM
cumBonuku. 1. ®epma, @. Buer, P. Jlekapt. Ucropus Bompoca 0 HaxoxaeHUU GopMyl KOpHEH
anreOpanvecKkux ypaBHEHUH, HEPA3PEIIMMOCTh B paJUKajiaX ypaBHEHUW CTENEHH, OOJbIIeH
yerbipex. H. Tapranss, Jx. Kapnano, H. X. A6ens, 3. [anya.

N300peTrenne MeToma KOOPAMHAT, TO3BOJISIONIETO MEPEBOIUTh T€OMETPUUYECKHE OOBEKTHI Ha
s3b1K anreOpsl. P. Jlexapt u [1. @epma. [Ipumepsl pa3nuyHbIX cCHCTEM KOOPAMHAT Ha TUIOCKOCTH.

3amaya Jleonapmo ITuzanckoro (®PuboHayum) o Kposimkax, yucia PdubOonayun. 3amada o
IaXMaTHOM JTOCKE.

Hcroku Teoprun BEPOSTHOCTEN: CTPAxoBOeE Aeno, azapTHble Urphl. I1. depma u b. Ilackans. S1.
bepuymnu. A. H. Konmoropos.

Ot 3emnemepust k reomerpuu. Iludarop u ero mxona. danec. Apxumen. Iloctpoenue c
MOMOIIBIO IIUPKYJIS U JIUHEWKHU. [locTpoeHne npaBuIbHBIX MHOTOYTOJIbHUKOB. TpUCEKIIMS yria.
KBanparypa kpyra. YaBoenue ky0a. Mctopus uucna n. 3onotoe ceuenue. «Hauana» EBknuaa.
JI. Diinep. H. U. Jlobauesckuii. icropus nsaToro nocrynara.

Co¢usmbl, mapagoKChl.

HanpasyieHusi NPOEKTHOM AeATEJIBLHOCTH 00y4ar0IUXCH

Kypc maremaTuku B 5-9 kiaccax npeaycMaTpUBAeT BBIIOJHEHUE KPATKOCPOUYHBIX MPOEKTHBIX
pabot. HampaBieHusl MPOEKTHOW MEATENBHOCTH YYHTENEM MOTYT OBITH B3STHI W3 pasjena
«MaremMaTKa B HUCTOPHMYECKOM pa3BUTHUM», a TaKK€ TEMbl JONOJHUTEIBHBIX BOIPOCOB,
MPUBEAEHHBIX B TEMAaTHUYECKOM TUIAHUPOBAHUU B KBaIPATHBIX CKOOKaX.

Tembl NPOEKTHBIX paboT MO KjaccaMm OYyIyT, ONpeneseHbl KOHKPETHBIM yYHUTENeM M HauayT
OoTpakeHHe B padouux MporpaMmax Ais JAaHHOTO Kiacca, B 3aBHCHUMOCTH OT YPOBHS
MaTeMaTHYeCKON MOJArOTOBKH YYEHUKOB

®opMbl OpraHu3ay y4eOHO-UCCIET0BATENbCKON NEATEIEHOCTH Ha YPOUHBIX 3AHAMUAX MOTYT
OBITh CIIEYIOIUMU:

®  YpOK-HCCIIEJOBaHUE, ypok-nadopaTtopus, YPOK-TBOPYECKHUI OTUET, YPOK
M300peTaTesibcTBa, YPOK «YAMBUTEIBHOE PAIOM», YPOK-pacckas, 0 Y4EHBIX, YpOK-
3allATa UCCIEN0BATEIBCKUX MPOEKTOB, YPOK-3KCIEPTH3a, YPOK «IIaTeHT Ha OTKphITHEY,
YPOK OTKPBITBIX MBICIIE€H; U JIp.

e yueOHBIH AKCIEPUMEHT, KOTOPBIN MO3BOJISIET OPraHW30BaTh OCBOEHUE TAKUX 3JIEMEHTOB
HCCIEA0BATENbCKON JEATEIbHOCTH, KAaK IUIAHWMPOBAHWE M IPOBEJACHUE SKCIEPUMEHTA,
00paboTKa M aHAJIN3 €r0 Pe3yJIbTaTOB;

e JOMalllHEe 3aJaHhe MCCIE0BAaTEIbCKOTO XapakTepa MOXET coueTaTb B cede
pa3HooOpa3Hble BUIbI, MPUYEM ITO3BOJIET IPOBECTH Y4eOHOE UCCIIEJOBAHUE, JOCTATOUYHO
MPOTSIKEHHOE BO BPEMEHH.



[IpumepHoe TeMaTH4YeCKOe IVIAHUPOBAHNE

B npuMmepHOM TEMaTHYECKOM IUIAHUPOBAHUM Pa3/ieIbl OCHOBHOI'O COIEpKAHUSA
MaTeMaTH4eCcKoro oopa3oBaHus pa3ouTsl Ha TeMbl. [IpuBeIEHHBIN TepeueHb TeM He 3a7aéT
HOCJIE0BATENBHOCTH UX PaCCMOTpeHus B Kypce. CTpyKTypupoBaHue MaTepuana Oyaer
OTpakeHa B pabOYMX MporpaMMax ydyuTess 10 KilaccaM U IpeaMeTaM: MaTeMaTHka, areopa,
reoMmerpus. B npuMepHOM TEMaTHYECKOM IUIAHUPOBAHUU COACPIKUTCS OIUCAHUE BO3MOKHBIX
BHJIOB JIEATENBHOCTH y4alllUXCsl ,HAIIPABJICHHBIX HA JOCTH)KEHUE IIOCTABICHHBIX LIeIeH
o0y4eHHs. DTO OPUCHTUPYET YUUTENS Ha YCUIICHHUE ACATEIbHOCTHOTO MOIX0/1a B 00y4YEeHUH, Ha
OpraHu3alMI0 pa3HO0Opa3HON yueOHO! AeATeIbHOCTH, OTBEYAIOIeH COBPEMEHHBIM TICUXO0JI0I0-
NeJArornyecKuM BO33PEHUAM, HA UCIIOJIb30BAHNE COBPEMEHHBIX TEXHOJIOTUM, B TOM YHCIIE U
peanu3anyio MeXIUCHMILIMHApHOM nporpaMmMsl «@opmuposanue-UKT komnereHTHOCTH

YUaluuxcs».

MATEMATHKA
5—6 kaaccewl (420 u)

OcHoBHOE CoA€epKaHMeE 110 TEMaM

XapakTepucTHKa OCHOBHBIX BH/0B
NeATEeJbHOCTH Y4YCHHMKAa (HA YPOBHe
Y4eOHbIX JieiicTBHI)

1. HatypanbHble yncia (60 u)

Harypanbnblii psa. [lecaTuunas cucteMa CUUCIICHHUS.
[[To3uLIMOHHBIE CUCTEMBI CUHUCIICHUS. | AprdMeTHIecKue
NENCTBUS ¢ HaTypaibHBIMU unciamu. CBoiicTBa apugme-
TUYECKHUX JICHCTBUM.

[lonsiTHE O CTENEHU C HAaTypaJIbHbIM [TOKA3aTEIEM.
KBanpar u ky0 uucia.

UucnoBble BEIPAKEHUS], 3HAUEHUE YUCITIOBOTO BbIpa-
s)keHus. [Topsaok NelCTBUI B YUCIIOBBIX BBIPAKEHUSIX,
HCIIOJIb30BaHKME CKOOOK.

Pemenuie TekcTOBBIX 3a71a4 apuPMETUUECKUM CIIOCOOOM.

Jenutenu u kpaTHble. HanbGonpuii o0muii JenuTensb;
HavMeHblIee oo1iee kpatHoe. CBOMCTBA IETUMOCTH.
[Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. [ Apyrue
IpU3HAKU AeTUMocTU (Hanpumep, Ha 4, Ha 25).] IIpoc-
ThIE Y COCTaBHbIE YKcia. Pa3nokeHne HaTypaabHOTO YM-
cJla Ha MPOCThIE MHOXKUTEH. [ AITOPUTMBI HAXOXKICHUS
HOK u HOJI ] enenue ¢ octatkoM. [Pazounenne MHOXKe-
CTBa HATYPAJIbHBIX YMCEJ Ha KJIACCHI 110 OCTATKaM OT Jie-
JIeHHUs. |

OnuceIBaTh CBOMCTBA HATYPAJIBLHOIO
psna.

YuraTh M 3aNIMCHIBATH HATYPAJIbHbIE
Yyucia, CPpaBHUBATH
U yIOpS0YMBATh HX.

BbInOJHATH BBIUHUCICHUS C
HaTypaJbHBIMU YHCIIAMH; BBIUUCIATH
3HAYEHUS CTETICHEH.

DopMyIMPOBATH CBOKCTBA
apu(pMETUIECKUX JACUCTBUH, 3aIMCHIBATH
UX C TIOMOIIBbIO OYKB, MPe00pa30BhIBATH
Ha UX OCHOBE YHCJIOBBIEC BBIPAKECHHUSI.

AHATU3MPOBATH U OCMBICJIMBATH
TEKCT 3a71a4, repedopMyIupoBaTh
yCIIOBUE, U3BJIEKATh HEOOXOIUMYIO
uH(pOopMaIrio, MOEJTUPOBATH YCIOBHE C
MTOMOIIIBIO CXEM, PUCYHKOB, PEATTbHBIX
MPEIMETOB; CTPOUTH JIOTHYECKYIO
LIETIOYKY PACCYKIECHUI; KpUTUUECKU
OllEHNBATH TTOJTYyYEHHBIN OTBET,
OCYHIECTBJSATH CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBUE YCIIOBUIO.

(I)opMmepOBﬂb ONpeaeIeHUs AeIUTENs
Y KpaTHOTO, TPOCTOT0 U COCTABHOTO
YHCeJl, CBOMCTBA U MPU3HAKU JEITUMOCTH.
[PemaTs 3a7a4u, CBSI3aHHBIE C
JIETUMOCTBIO YHCEIL. .
Kaacenpuuuposarp

HaTypaJibHbIE YUCIa (YeTHBIE U HEYETHEIE,
10 OCTaTKaM OT JIeJICHUsS Ha 3 U T. 11.).

Jloka3bIBaTh U ONPOBEPraTh ¢
ITOMOIIBI0 KOHTPIPHUMEPOB YTBEPKICHHUS




0 JIETMMOCTH YHCEIL.

HccaenoBarh npocTenilve YUCIOBbIC
3aKOHOMEPHOCTH, MPOBOAUTH YHCIIOBbIE
AKCIIEPUMEHTHI (B TOM YHUCJIE C UC-
MI0JIb30BAaHNUEM KaJIbKYJIATOPA,
KOMITbIOTEPA)

2. Ipobu (140 u)

OO6bIkHOBEHHBIE 1poOH. OCHOBHOE CBOHCTBO APOOH.
CpaBHeHnEe OOBIKHOBEHHBIX JIpo0eid. ApupmeTnyeckue
JEeNCTBUS ¢ 0OBIKHOBEHHBIMU Ipo0simu. Haxoxaenue ya-
CTH OT LIEJIOTO U IIEJIOTO IO €r0 YacTH.

Jlecstnunbie 1podu. CpaBHEHHUE IECITHYHBIX TPOOCH.
Apudmerndeckne IEHCTBHS C AECATUYHBIMU APOOSMHU.
[IpencraBienue qecATUUHOM IpoOHU B BUAE OOBIKHOBEH-
HOM 1poOU 1 OOBIKHOBEHHOU B BUJIE AECSITUYHOM.

OtnHowenue. [Iponopuus; 0CHOBHOE CBOMCTBO IPO-
MOPITUH.

[TpouenTsl. HaxoxxieHue nporeHToB OT BETUYUHBI U
BEJIMYMHEI 110 €€ MMPOIICHTaM; BBIPAKCHUE OTHOIIICHHUS B
MPOLIEHTAX..

Pemnienne TekcTOBBIX 3329 apu(METHYECKIM CIIOCOOOM

MopeaunpoBaTh B rpaduiIecKoi,
peaMeTHON (hopMe MOHATHS U CBOMCTBA,
CBSI3aHHBIE C IIOHATHEM OOBLIKHOBEHHOM
Ipoowu.

DopMyJHPOBATh, 3aIMCHIBATH C
MOMOIIBI0 OYKB OCHOBHOE CBOMCTBO
JpoOu, TIpaBuIa IEUCTBUI C OOBIKHOBEH-
HBIMU JpOOSIMHU.

IIpeoOpa3oBbIBaTh OOBIKHOBCHHBIC
JpoOH, CPABHUBATH
U YIIOpSAI0YNBAThH UX. BBINOJHATH
BBIYHUCIICHHS C OOBIKHOBEHHBIMHU JPOOSMH.

YuTaTh U 3alIUCHIBATD IECATHYHEIE
npo6u. [IpeacTaBasATh OOBIKHOBCHHBIE
JpoOU B BHJIC JECATUYHBIX APOOCH 1
JIECITHYHBIC B BUJIC OOBIKHOBCHHBIX;
HAXOHUTh JICCATUYHBIC PUOIMIKCHHS
OOBIKHOBEHHBIX JIPOOCH.

CpaBHUBATH U yNOPSIA0YUBATH
JecATUYHBIEC IpoOu. BhIMoIHATH
BBIUHCIICHUSI C JIECSITHUHBIMH TPOOSMHU.
Hcnoan30BaTh SKBUBAJICHTHRIC
MIPEJICTaBICHUSI TPOOHBIX YUCEN MTPH UX
CpaBHEHUH, TTPU BBIYUCIICHUSX.
BBINOJTHATH IPUKUJIKY U OIIEHKY B XOJI€
BBIYMCIICHHI.

OO0BACHATH, YTO TAKOE MPOLIEHT.
IIpeacTraBasATh NPOIEHTHI B BUIE IpoOei
U 1poOu B BUJIE TIPOIICHTOB.

OcymecTBaATH IOUCK HHPOPMAIUH (B
CMMN), coneprxariieit 1aHHbIE,
BBIPOKEHHBIE B MPOIICHTAX,
WHTEPIPETUPOBATH HX.

IIpuBOAMTH IPUMEPHI UCTIOTH30BAHMS
OTHOILIEHUN Ha MPAKTHKE.

Pemarhb 3aaun Ha IPOIIEHTHI U IpOOH (B
TOM HHCIIE 3a71351 U3 peanbHOM MPAKTHUKH,
UCIIONB3YS TIPH HEOOXOTUMOCTH
KaJIbKYJISITOP); MCMOJIb30BATh TOHATHUS
OMHOWEHUS U NPONOPYUY TIPY PEIICHUH
3ajad4.

AHAJIU3UPOBATH U OCMBICJIUBATH TEKCT
3a/1auu, nepegopMyTUpPOBaTh yCIOBUE,
U3BJIEKATh HEOOXOANUMYIO HH(GOPMAITHIO,
MOJeJIMPOBATH YCIOBUE C TOMOILBIO
CXEM, PUCYHKOB, PEIbHBIX TPEIMETOB;




CTPOUTH JIOTUYECKYIO IIETIOUKY
paccyXIeHUI; KpUTUYECKH OLleHUBATh
HOJTYYCHHBIH OTBET, OCYIIECTBIATH
CaMOKOHTPOJIb, TPOBEPS OTBET HA
COOTBETCTBHUE YCIIOBHIO.

IIpoBoaUTH HECIIOKHBIE UCCIICIOBAHHUA,
CBSI3aHHBIE CO CBOMCTBAMH APOOHBIX
YHCeIl, ONMPAsICh Ha YUCIOBBIE dKCIIE-
PHUMEHTHI (B TOM YHCIIE C UCTIOJIB30BAHUEM
KAJIbKYJIATOPA, KOMIIBIOTEPA)

3. PannonanbHble yucia (50 u)

[TonoxuTenpHbIE U OTPULATEIBHBIEC YUCIIA, MOIYJIb
qyucia.

N300paxeHue ynucesl TouKkaMyu KOOpJAUHATHON IPSIMOM;
reoMeTpUYecKasi UHTEPIPETalns MOLYJI YUCIa.

MHO0k€eCcTBO LENbIX ynuces. MHOXECTBO pallHOHAIbHBIX
yrcen. CpaBHEHHE pallMOHANBHBIX yncel. Apudme-
TUYECKHE JIEUCTBUS C palluOHATIBHBIMH unciaMu. CBoii-
cTBa apu(METUUECKHUX TCHCTBUM

IIpuBOAMTH NPUMEPHI UCTIOIB30BAHUS B
OKPY’KaOIIEM MHUPE MOJOKUTEIbHBIX U
OTpPHULIATEIILHBIX YKCeN (TeMIeparypa,
BBIMTPBILI - IPOUTPHILLL, BBIIIE - HUXKE
YPOBHS MOpS U T. I1.).

HN300paxkaTh 10JI0KUTENbHBIE U
OTpHUIIATEIIbHBIE PAIIMOHATILHBIE YHCIIa
TOYKaMHU Ha KOOPJIMHATHOUW MPSIMOM.

XapakTepu30BaTh MHOXECTBO IIEJIBIX
YHUCEJ, MHOXKECTBO PALIMOHAIIbHBIX YHCEI.

@DopMyJMPOBATh U 3aIUCHIBATH C
MOMOIIbI0 OYKB CBOMCTBA JICUCTBUM C
palMoOHAIBHBIMH YHCIIAMU, IPUMEHATH UX
JUTs TIPE0OPa30BaHMSI YUCIIOBBIX
BBIPA)KCHU.

CpaBHUBATH U YNIOPAI0YMBATH
panMoHAIbHBIC YUCIIA, BHIMOJIHATH
BBIYHCIICHHS] C pallMOHAIbHBIMH YHCIaMU

4. U3mepenusi, npud/InKeHNsl, OLeHKH. 3aBHCHMOCTH MeK1Y BeJJMUMHAMHU (25 u)

[TpubnnxeHHOe 3HaYeHNEe BEIMUUHBI, OKPYTJIeHUE Ha-
TypaJbHBIX YUCEIN U AECATUYHBIX ApoOel. [lpukunka n
OLICHKA PE3YJIbTATOB BBIYUCICHUM.

IIpumepsl 3aBUCUMOCTEN MEXAY BETMYMHAMU: CKO-
pOCTBb, BPEMsl, paCCTOSTHUE; TPOU3BOAUTEIBHOCTD, BpEMH,
paboTa; 11eHa, KOJIM4eCTBO, CTOUMOCTb U Ap. [Ipencras-
JIeHHE 3aBUCUMOCTEN B BUe GOpMyII.

Pemenne TekcTOBBIX 3aa4 apuPMETHUECKUM CIIOCOOOM

BoipamxaTh OJJHU €TUHUIBI U3MEPEHUS
BEJIMYMHBI B IPYTUX €UHHUIAX (METPHI B
KUJIOMETpaxX, MUHYTHI B yacax u T. II.).
OxpyriasTh HaTypaJIbHBIC YHCIIA U
JECATHUYHbIE TPOOHU. BHIMOIHATH
IIPUKHJIKY U OLIEHKY B XOJI€ BEIYMCICHUMN.
MopaenupoBaTh HECIIOKHBIE 3aBUCUMOCTH
C TIOMOTIIBIO OPMYJT; BHIMOJIHSITH
BBIUUCIICHHUS 110 hOopMyIiaMm.
Hcnoab30BaTh 3HAHHS O 3aBUCUMOCTSIX
MEXy BEIMYUHAMU (CKOPOCTh, BPeMsl,
paccrostHue; paboTa, IpOr3BOIH-
TEIBHOCTh, BPEMS U T. I1.) IPU PELICHUH
TEKCTOBBIX 3a1a4, OCMBICJIUBATDb TCKCT
3a1a4H, U3BJICKATDH HEO0OXOUMYIO UH-
dbopmaruio, CTPOUTH JIOTUUECKYIO
[ENOYKY pacCyKICHHI; KPUTUIECKU
OIlCHUBAThb HOHy‘IGHHBIfI OTBET

5. DaemeHThI ajredpsl (25 u)

Hcnonp3zoBanue OykB 1151 0003HAYCHUS YHACETT, IS
3aIMMCcH CBOMCTB apu(pMeTHUECKUX JecTBUH.

bykBenHble BeIpakeHUs. YncaoBoe 3HaueHne OyKBEH-
HOT'O BBIPAKEHUS.

YpaBHeHUe, KOpeHb ypaBHEHHs. HaxoxxneHue Hens-

Yurtath U 3a0MCbIBATH OYKBEHHBIS
BBIPQXXEHHUS, COCTABIIATH OyKBEHHBIC
BBIPAXEHUS 110 YCIOBHSIM 33/1a4.
Bo14ucjasaTs YuciI0BOE 3HAUCHHE
OYKBEHHOT'O BbIpa)KEHHUsI TP 3aJJaHHBIX




BECTHBIX KOMIIOHCHTOB apu(PMETHIECKUX TCUCTBHI.

JlexapToBbI KOOpAUHATEI HA IIIOCKOCTH. [IocTpoenue
TOYKH IO €€ KOOpANHATaM, OIIPEIeIEHNE KOOPAUHAT
TOYKH Ha IUIOCKOCTH

3HAYCHHIX OYKB.

CocTaBJsITh ypaBHEHHS 110 YCIOBUAM
3aga4d. PemaTp npocreilime ypaBHEHUS
Ha OCHOBE 3aBUCUMOCTEN MEXKIY
KOMIIOHEHTaMU apu(pMeTHuyecKux
JICUCTBUU.

CTponthb Ha KOOPAMHATHOM IJIOCKOCTH
TOYKH U (PUTYPBHI TIO 3a/IaHHBIM
KOOpJMHATaM, ONpPeAeasITh KOOPANHATHI
TOYEK

6. OnucarenbHas cratuctuka. BepositnHocts. KomOunaropuxka (25 u)

[IpencraBieHne JaHHBIX B BHJIC TAOIUIL, TUATPAMM.

[TonsiTue o cmydaitHoM coObITUH. JlocTOBEpHOE U HE-
BO3MOKHOE cOObITHs. CpaBHEHHE IIAHCOB

Pemmennie KOMOMHATOPHBIX 3a/1a4 METO/I0M Mepebopa
BApUAHTOB

N3Baekath nHPOpMAIIIIO U3 TAOTHUI] U
JuarpamMmm, BbINOJHSATH BbIUMCICHHUS 110
Ta0JIMYHBIM JAHHBIM, CPABHUBATH
BEJIMYMHBI, HAXOAUTh HAUOOJBIINE U
HAUMEHBIIINE 3HAYCHUS U JIP.
Boimoansars c6op nadopmaiuu B
HECJIOKHBIX CITy4asiX, OPraHU30BbIBATH
uH(pOpMaLIKIO B BUJIE TaOIHI] U JUarpam,
B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPHBIX
MPOrPaMM.

IIpuBOAMTH IPpUMEPHI CIIyYaWHBIX
COOBITHIA, TOCTOBEPHBIX U HEBO3MOKHBIX
coObITuil. CpaBHMBATH LIAHCHI HACTYII-
JICHUS COOBITUH; CTPOUTH PEUEBHIE
KOHCTPYKIIUHU C UCTIOJIb30BAHUEM
CJIOBOCOYETAHUU Hos1ee eeposamuo,
Man106epPoOAMHO U JIp.

BbInoaHATHL iepe0op BceX BOZMOKHBIX
BAapUAHTOB ISl epecyeTa 00bEKTOB WIIN
KOMOWHALNK, BbIAEJASTHh KOMOMHAIINH,
OTBEYAIONTUE 33]JaHHBIM YCIOBUSAM

7. Harasignasi reomerpus (45 u)

Harnsanneie npencraBiaeHus: 0 TeOMETpUUYECKUX pUry-
pax: nmpsmasi, OTpe30K, J1y4, YroJl, JOMaHas, MHOTOYyTI'0JIb-
HUK, OKPY’KHOCTb, KpyT. B3anMHO€ pacrnosiokeHue 1ByxX
IPSAMBIX, JBYX OKPYKHOCTEH.

MHOroyroiapHUK, IPaBUIBHBI MHOTOYTOJIBHUK. YeThI-
PEXYTrOJIbHUK, IPSIMOYTOJIbHUK, KBagpaT. Buasl
TPEYTOJIbBHUKOB: OCTPOYT OJIbHBIN, IPSIMOYTOJIBHBIN,
TYIOYTOJIbHBIN, paBHOOEAPEHHBIH, pABHOCTOPOHHHHA.

N3006paxenne reomeTpuieckux (GUryp Ha HEJIMHO-
BaHHOH Oymare ¢ UCIOJIb30BaHUEM LIUPKYIIA, JIMHEHKH,
yrojpHUKa, Tpancnoptupa. [[loctpoeHus Ha KaeT4aTon
Oymare. ]

JlnuHa otpeska, tjomaHoil. [lepumeTp MHOTOYTOIBHHUKA.

Enununel usmepenus umnbl. 3Mepenne 1iuHbI

OTpe3Ka, OCTPOEHHUE

OTpe3Ka 3aIaHHON JUIMHBI C TOMOILBIO JINHEUKHU.

Buasl yrioB: ocTpelil, IPSAMOU, TYIIOH, PA3BEPHYTHIN.

['panycnas mepa yria. U3mepenue v mocTpoeHHe yIiioB

3aJIaHHOM TPATYCHOM MEPBI C TOMOINILIO TPAHCIOPTHPA.
[TonsiTre momanu GUTypsl; AMHUIIBI U3MEPEHUS

mwromaau. Ilnomans npsimoyronsHuKa, KBagparta. PaBHo-

Pacno3HaBaTthb Ha yepTexkax, pUCyHKaX, U
MOJIEJISIX TeOMeTpruiecKre GUrypsl,
KoH(urypauuu Guryp (mIockue u
npoctpaHcTBeHHbIe). IIpuBoanTH
IIPUMEpPHI aHATIOI'OB FEOMETPHUUECKHUX
buryp B OKpyxaromem MHpe.
N3o00paxkath reomeTpudeckue QUIrypsl 1
UX KOHQUTypaiuu oT pyKu H ¢
HCIIOJIb30BaHUEM YEPTEKHbBIX HHCTPYMEH-
ToB. M300pakaTh reoMeTprueCcKue
¢burypsl Ha KiIeT4yaTol Oymare.
HN3mepsars ¢ TIQMOIIIBIO JIMHEUKU U
CPaBHUBATH UIMHBI OTPe3KOB. CTPOUTH
OTPE3KH 3aJaHHOM JIJIMHBI C IIOMOILBIO
JIMHEWKHU U IUPKYJIS, YIIIbl 3aJaHHOU
BEJIMYMHBI C TIOMOLIBIO TPAHCIIOPTHUPA.
BbipaxkaTh 0JJHU €IMHUIBI U3MEPEHUS
JUIMH 4Yepe3 IpyTHUe.

BbipaxkaTh OJJHU €IMHUIBI U3MEPEHUS
YIJIOB YEpPE3 IpYyrHe.

BeruncasaTh nomaay KBaapaTos U




Benukue Gurypsl. [PaBHOCOCTaBICHHBIE PUTYPHL. |
[Pa3zpe3aHue u cocTaBIeHUE T€OMETPUUYECKUX QUTYP.
[TocTpoeHune mapkeToB, OPHAMEHTOB, Y30POB. |
[Pemrenue 3a1a4 Ha HAXOXK/ICHUE PABHOBEIUKHX H
PaBHOCOCTABJICHHBIX (UTYD. ]

Harnsanabie npeacTaBiaeHus O MPOCTPAHCTBEHHBIX (H-
rypax (ky0, napajuienenunea, npusma, nupammuiaa, map,
cdepa, KoHyc, IMHIP). M300pakeHne mpoCcTpaHCTBEH-
HbIX puryp. [Ipumeps! ceuennii.  MHOTOrpaHHHKH.
[Tpumepsl pa3BepTOK MHOTOTPAHHUKOB, IIJIMHAPA U
konyca. [Co3ganue Moienieil mpoCTpaHCTBEHHBIX (PUTYp
(u3 Oymaru, IpoBOJIOKH, IIACTHIIMHA U J1p.).]

[TonsTue o6bema; enuHUIBI 00beMa. OOBEM TIPSIMO-
YroJILHOTO NapaljieNienunesa, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlenTpansHas, oceBas u
3epKaibHasi CHMMETpUH. M300pakeHne CHMMETPUYHBIX
dburyp.

[['padbl. 3anaua Ditiepa 0 KEHUTCOEPTCKUX MOCTaXx. |

MPSIMOYTOJIbHUKOB, UCIIOJIB3YS (hOPMYIIbI
TUIOMIA/IA KBaJIpaTa U MPSIMOYTOJILHUKA.
BbipaxkaTh 0JJHU €IMHUIBI U3MEPEHUS
IIoUIaid 4epes3 Apyrue.

H3roraBiauBaTh MPOCTPAHCTBEHHBIE
Gurypsl U3 pa3BepTOK; pacro3HABATh
pa3BepTKHU Kyba, mapaienenurnesa, mm-
pamMuIbl, MUIUHAPA U KOHYCA.
PaccmaTpuBath npocTeiiime ceueHus
MIPOCTPAHCTBEHHBIX (UTYD, MTOTydaeMbIe
MyTeM MPEeIMETHOTO UM KOMIIbIOTEPHOTO
MOJICJIUPOBAHUS, OIIPENIEISATh UX BUJI.
BoruuciasaTs 00beMbl KyOa 1
IPSIMOYTOJIBHOTO NIapaJuIeIenuIea,
UCIIONB3Ys GOpMYIIbl 00beMa Kyda
IPSIMOYTOJIBHOTO TIapajuieenuIe1a.
BoipaxaTh 0JJHU €IMHUIBI U3MEPEHUS
o0bema uepes apyrue.

HccaenoBarb 1 0MCbIBATH CBOMCTBA
reoMeTpuyYecKux Guryp (IIoCKux u
MIPOCTPAHCTBEHHBIX ), UCIIOJIb3Ys HKCIIEPH-
MEHT, HaOJIF0ICHHE, U3MEPCHUE.
MopenupoBaThb reOMETpUYECKUE
00BEKTHI, HCIIOJIB3Ys OyMary, MIacTHUIINH,
npoBosioKy u 1p. Mcnosab30BaTh
KOMIIBIOTEPHOE MOJICTMPOBAHUE U IKC-
MIEPUMEHT JJII U3YYCHUS CBOMCTB
TrE€OMETPUUYECKUX OOBEKTOB.

Pematp 3a71a4n Ha HAXOXKJICHUE JITTUH
OTPE3KOB, MEPUMETPOB MHOTOYTOJILHUKOB;
rpajyCHOM MEpbI YIJIOB; TIOMIAIEH
KBaJIpaTOB U MPSIMOYTOJILHUKOB; 00bEMOB
KyOOB U TIPSIMOYTOJIBHBIX
napajuieNienunenoB, kyoa. Boieasite B
YCIIOBUU 33J]aul JaHHbIE, HEOOXOIUMBbIE
JUTSI €€ PeLIeHUs, CTPOUTH JIOTHYECKYIO
LENOYKY pacCyKICHH, COMOCTABIATH
MOJTyYEHHBIH Pe3yNbTaT C YCIOBUEM
3aJ1auH.

HaxoauTthb B OKpyKaroiemMm MUpe TIOCKHe
Y TIPOCTPAHCTBEHHBIC CHMMETPUYHBIC
burypsi.

N3o00paxath paBHbIE QU pBHI;
CUMMETpPUYHBIC (DUTYPBI

Pe3zepe epemenu - 50 u

12
IO

AJITEBPA

7—9 xaacenl (420 y)

OcHOBHOe coJep:kaHue 10 TeMaM

XapakTepucTHKA OCHOBHBIX BUI0B
JAesiTeJIbHOCTH YYeHUKA (Ha ypOBHe
Y4eOHBIX J1eiiCTBHI)

1. leiicTBUTeILHBIE YHCaa (20 u)




[O630p OCHOBHBIX (PAKTOB, CBS3aHHBIX C
JIETTMMOCTBIO HATYpaJbHBIX YUCEN: TIPOCTHIC U
COCTaBHbIE YKCJIa, 0ECKOHEYHOCTh MHOKECTBA
MIPOCTHIX YKCEN; AMHCTBEHHOCTD PA3JI0KEHUS
HATYpaJIbHOTO YUCJIA HA MPOCTHIE MHOKHUTEIH;
anroput™ EBkinaa. JlokazarenbCcTBO CBOMCTB U
MPU3HAKOB JCIUMOCTH. J[efleHre ¢ ocTaTkoM. |
Pacmmpenue MHOKECTBA HATYPaIbHBIX YUCEI
JI0 MHO>KECTBA IICNIbIX, MHOKECTBA IICJIBIX YHCEI
JI0 MHOKECTBA pallioOHaIbHBIX. PaninonansHOE

m
YHUCJI0 KaK OTHOICHUEC — T A€ m - 1ICJIOC YUCIIO, N
n

- HaTypaJIbHOE.
CreneHs ¢ LeIbIM [TOKa3aTeNeM.

KBagparHblii KopeHb u3 uncia. Kopens Tpetbeit

crenenu. |[loHsTue 0 KOpHE n-ii CTENIEHH U3

yuca.| 3anuck KOpHEH C MOMOIIBIO CTETICHHU C

JIpOOHBIM IOKA3aTEIEeM.

[TonsiTHE 00 MppaMOHATIEHOM YHCIIE.

HppanroHaIbHOCTE YKCIIa V2 u
HECOU3MEPUMOCTb CTOPOHBI U IMarOHAIIN
kBajpara. JlecaTuuHble NpUOIMKEHUS HPPALIUO-
HaJbHBbIX yncell. [[locTpoeHne Ha KOOpAUHATHON
IIPSIMOM TOYEK, COOTBETCTBYIOLIUX

WPPALMOHATEHBIM YHCIIaM BHIa Jn ,Taen -
HaATypaJIbHOE YHUCIIO. |

MHOX€eCTBO NEUCTBUTEIHLHBIX YHCE;
MPEACTABJICHUE IEUCTBUTEIbHBIX YHCEIT
OCCKOHEYHBIMH JIECATUYHBIMU APOOSMHU.
CpaBHeHue necTBUTENbHBIX uncen. [Ilepuo-
JTUYECKUE U HETIEPUONYECKHE IeCATUIHBIE
IpooH.

Apudmerndeckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU
YHCIIaMH. |

B3auMHO 0IHO3HaYHOE COOTBETCTBUE MEKIY
JICHCTBUTEIILHBIMU YUCIIAMHA U TOYKaMU
KOOPJAMHATHOU IIPsAMOM. UUCIOBBIE TPOMEKYTKH:
MHTEPBAIL, OTPE30K, JIy4

[PemiaTh 3a1a4n Ha JETUMOCTb. |

XapakTepu30BaTh MHOXECTBO IEJIBIX
YKCeJl, MHOXKECTBO PallMOHAIbHBIX YUCEIL,
ONHUCHIBATH COOTHOIICHHUE MEX]y 3TUMU
MHO>KECTBAMHU.

CpaBHUBATH U yNIOPSII0YUBATH
palnoHaIbHbIE YHCIIA, BHITIOJIHATh
BBIUMCJICHUS] C PAllMOHAIBHBIMU YHCIaMH,
BBIYHCIISATh 3HAYEHUSI CTENIEHEN € LIEJIbIM
MIOKAa3aTeJIeM.

®opMyJIMPOBaTh OIIPEEICHUE KBaIPaTHOIO
KOPHSI U3 YHUCIIA.

Hcnonb30BaTh rpaduk GyHKIHH y = X° JUIst
HAXO0KJIEHUs KBaJIPATHBIX KOPHEH.
BoruncasaTe TOUHbIE U TPUOIMKEHHbBIE
3HAYEHUS KOpHEH, UCTIONb3Ys MIPU
HEO0OXOAMMOCTH KAJIBKYJISITOP.

®opMyJIMPOBATH ONPECIICHNE KOPHS
TPETbeN CTENEHU, HAXOAUTD 3HAUCHUS
KyOUUYEeCKUX KOpHEH, MPU HEOOXOAUMOCTH
UCIIOJIB3YSl KAJIBKYJISTOP.

HccnenoBathb cBOWCTBA KBAIPATHOT'O KOPHSI,
KyOUUYEeCKOro KOpHs, IPOBO/IsS YUCIIOBBIE
9KCIIEPUMEHTHI C UCIIOJIb30BAaHUEM
KaJIbKYJIATOpPA, KOMIIBIOTEPA.

IIpuBoAMTHL IPUMEPHI UPPALIMOHATEHBIX
YKCeJl; PACIIO3HABATH PallMOHAIbHbBIE U
UppaloHaTIbHBIE YUCIIA; H300pakKaTh YHciIa
TOYKaMU KOOPJAMHATHON IIPSIMOM.

HaxoauThb necsTHUHbIEC MPUOIKEHUS
palMOHAIbHBIX U UPPALMOHAIBHBIX YHCET;
CPaBHMBATh U YNIOPAI0YHBATH
JNIEUCTBUTENLHBIC YHCIIA.

OnuceIBaTh MHOXECTBO JEMCTBUTEIBHBIX
yrceln. Mcnob30BaTh B TUCEMEHHOU
MaTeMaTHYeCKO peur 0003HaYeHus 1
rpaduyeckue n300pakxeHUs YUCIOBBIX
MHO’KECTB, TEOPETUKO-MHOKECTBEHHYIO
CUMBOJIUKY

2. U3mepenusi, npudan:KeHus1, oueHku (10 u)

[TpuOmmkeHHOE 3HaUeHNE BEIMYUHBL, TOUHOCTD
npubimxeHus. [ AGCOIIOTHAS U OTHOCUTENIbHAS
MOTPEIIHOCTH MPpUOIKeHus. | Pazmepsl
00BEKTOB OKpY’KAIOIIEro Mupa (0T
AJIEMEHTApHBIX YacTull 10 BeenenHoit), am-
TEJILHOCTBH IPOLIECCOB B OKPYKAIOILIEM MUPE.

IIpuknka v OLlEHKa pe3ybTaTOB BEIYMCICHUMN.
CriocoOblI 3anucu 3Ha4e€HU BEJIMYUH, B TOM
YUCJIE C BBIAEIEHUEM MHOXUTEIA - cTeneHn 10 B
3aIIUCH YHCIIa

Haxoaurts, aHAIM3UPOBATH,
CONOCTABJIATH YHUCIIOBBIE XaPAKTEPUCTUKH
00BEKTOB OKPY’KaIOIIErQ MUpA.
Mcnoab30BaTh sanuckimcna b CTaHJIapTHOM
BUJIE J1JIS1 BBIPAXKEHUSI pa3MepPOB 0OBEKTOB,
JUINTEIBHOCTHU IPOLIECCOB B OKPYXKAIOIIEM
mupe. CpaBHMBATh YUCIIAa U BEIMYUHBI, 3a-
MICaHHBIE C UCTOJIb30BaHUEM cTeneHu 10.
Hcnonb3oBath pazHbie GOpPMBI 3aMucu
NPUOJIMKEHHBIX 3HAUEHHH, /1eJIaTh BBIBOJIBI O
TOYHOCTH NMPUOIHKEHHUS.

BbINOJIHATH BBIUNCIEHNS C PEATIbHBIMU




JTAHHBIMH.
OKpyrasaTh HaTypaJIbHBIE YUCIIA U
JECATUYHBIC IPOOH.
BbINOJHATH TPUKUIKY U OLICHKY
Pe3yJIbTaTOB BBIYUCIICHUN

3. BBeenne B auareopy (10 u)

bykBeHHbIE BBIpaXKEHUSI (BBIPAYKEHUS C
nepeMeHHbIMH). YncioBoe 3HaueHne OYKBEHHOTO
BBIpaXXEHU. [lomycTMBIE 3HaYCHUS
nepeMeHHbIX. [101CcTaHOBKA BBIPAKEHUI BMECTO
IIEPEMEHHBIX.

[IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH Ha
OCHOBE CBOMCTB apu(hMETHUECKUX JeHCTBUH.
PaBeHcTBO OyKBEHHBIX BBIpaKeHUH. TOXIECTBO

BBINOJIHATH 3JI€MEHTapHbIE 3HAKOBO-
CHUMBOJIMYECKHE JCHCTBUSA: IPUMEHSITH OYKBBI
U1 0003HAYEHMS YMCE, AJIS 3alMCH O0IIUX
YTBEP)KJCHHIA; COCTABJATH OYKBEHHBIC BBIPaA-
KEHHUS 10 YCIOBUSAM, 3a/IaHHBIM CIIOBECHO, C
IOMOIUIbIO PUCYHKA WIIM YEPTEXKA;
npeo0pa3oBbIBATH AIreOpanyeckre CyMMBbI U
Ipou3BeicHUs (BBINOJHATH [IPUBEICHUE
HOJOOHBIX ClIaraéMblX, pacKpbITHE CKOOOK,
YIPOILEHUE TIPOU3BEICHUIN).

BbruucasiTe 4icIoBOE 3HAUCHHUE
OYKBEHHOTO BBIPQ)KEHUS; HAXOJUTH 001aCTh
JIONYCTUMBIX 3HAYEHUH NIEPEMEHHBIX B
BBIPAKEHUU

4. MHorouieHnl (50 u)

CreneHb ¢ HaTYpaJIbHBIM [TOKA3aTEJIEM U €€
cBoiicTBa. OqHOYWIEHBI U MHOTOWIeHEl. CTelneHn
MHorouwieHa. CloxeHue, BBlMUTaHUE, YMHOKEHHE
MHOTO4YIEHOB. DOPMYJITBI COKPAIIEHHOTO
YMHOXKEHHUS: KBaJApaT CyMMBbI M KBaJpaT
pazHoctu. [KyO cyMMBbI U KyO pa3HOCTH.
[IpencraBnenuie B BUIE MHOTOWIECHA BBIPAKEHHI

(a-|—b)4u(a+b)5 Tpeyronbuuk [Mackas.]

®opmyna pa3HOCTH KBaJpaToB. [DopMyIibl
CYMMBI KyOOB U pa3zHocTH KyOoB.] [Ipeobpa-
30BaHME [EJIOTO BHIPAKCHUS B MHOTOWJICH.
Paznoxxenne MHOTOWIEHa HA MHOKUTEIH:
BBIHECEHHE OOIIIEr0 MHOXKHTENS 32 CKOOKH,
rpyNIUPOBKA, IpUMEHEeHHEe HopMyIl
COKpAIllEHHOT'0 yMHOKeHUsI. [bornee cioxHbIe
CJydau pa3jiioKeHUsI MHOTOWICHOB Ha
MHO>KUTEJIH. |

MHorouyieHsl ¢ 0JHOM nepeMeHHoil. KopeHb
MHorowieHa. KBajgpaTHslil TpexuiieH,
pasyiokeHue KBaIPaTHOTO TPEXWICHa Ha
MHOXHTENH. [Llenple KopHH MHOTOUJIEHA C
HEeTBIMHA KO3 OUIIMESHTAMH. |

DopMyJHPOBATh, 3ANIMCHIBATH B
CUMBOJINYECKOH (popme 1 000CHOBBIBATH
CBOICTBA CTENEHU C HATypaJIbHBIM I10-
Ka3areseM; NPUMEHATh CBOMCTBA CTEIICHU
JUIs IpeoOpa30BaHus BBIPAKEHUN U
BBIYMCIICHHI.

BbIOJIHATH IEMCTBYS ¢ MHOTOUJIEHAMH.

Joka3bIBaTh (OpPMYJIbl COKPAILIEHHOTO
YMHOXEHHS, HPUMEHSATD UX B
peoOpa30BaHUAX BBIPAXKEHUU U B BbIUU-
CIICHHUSX.

BBINOTHATH pa3ioKeHHe MHOIOYJIEHOB Ha
MHOKUTEIH.

Pacno3HaBaTh KBaJpaTHBIN TpEXUJIEH,
BBISICHATH BO3MOXXHOCTb Pa3JIO’KEHUS Ha
MHOXKUTEJH, MPeACTABJIATh KBaIPATHBII
TPEXWIEH B BUJE NPOU3BEACHUSI INHENHBIX
MHOXHUTENEH.

[HaxoauTs 1eiibie KOPgl MHOTOUJICHOB C
HeNbIMUA KodpuineHTamu. |

IIpumensiTh paznuynabie GOpPMBI
CaMOKOHTPOJIS IPY BBINOJIHEHUH
npeoOpazoBaHMi

5. AareOpanyeckue npoou (30 u)

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO
anreOpandeckoit npoou. CokpaiieHue 1pooei.
CnoxeHue, BBIUNTaHUE, YMHOKEHUE, JCIICHUE
anreOpanvecKux Ipooei.

®opMyJIMPOBATH OCHOBHOE CBOWMCTBO
anreOpanvecKkoil 1podr U MPUMEHSThH €TO
U1 ipeoOpa3oBaHust IpOOeH.

BoInoaHATH neiicTBUS ¢ anreOpandecKuMu




CreneHn ¢ LIEJIBIM ITI0Ka3aTeIEM U €€ CBOMCTBA.
PaLII/IOHaJIBHBIe BI:Ipa)KeHI/IH U UXx
npeoOpa3zoBanusl. J[oka3aTenbCTBO TOXKIECCTB

IpoOsiMU, MPeICTABJATD 11€JI0€ BHIPAKEHUE B
BHJIe MHOTOUJICHA, IPOOHOE - B BUJIE
OTHOILEHUS MHOT'OYJIEHOB; I0Ka3bIBaTh
TOKJIECTBA.

®opmMyIMPOBATH ONPEIEICHUE CTENEHU C
LIeTBIM MOoKa3areaeM. PopMyIupoBaTh,
3anMcbIBATh B CHMBOJIMYECKOI Gopme U
WIJIIOCTPUPOBATH NIPUMEPaMU CBOMCTBA
CTEINEHU C LEJIbIM [T0Ka3aTeNeM; IPUMEHATH
CBOWCTBA CTENEHU JIJIsl IPeoOpa3oBaHUs
BBIPAKEHUM U BBIYUCIICHUM.

[BbINOJIHATH peoOpazoBaHUs
palMOHANBHBIX BBIPAKEHUU B COOTBETCTBUH C
MOCTABJICHHOM 11€JIbIO: BbIIEJAATH KBaIpaT
JBY4YICHA, HEIYI0 4YacTb IpOOH U IIp.
IIpuMeHATH TpeoOpa3oBaHUs PAITIOHAIBHBIX
BBIpAKEHUM JIJI peIICHUs 3a/1a4 |

6. Ksagparublie kopuu (15 u)

[TonsiTHe KBaAPATHOTO KOPHS, apU(PMETHIECKOTO
KBaJPaTHOTO KOpPHsA. Y paBHEHUE BUJIA X =a.
CaotlicTBa apu(pMeTUYECKUX KBAAPATHBIX KOPHEH:
KOPEHb U3 NMPOU3BEJICHUSI, YACTHOTO, CTCTICHHU.

ToX1ecTBO BUIA (\/5)2: a, rae a >0, , /az - |a| ,

[TpumeHneHue cBOMCTB apuMeTHIECKIX
KBaJIpaTHBIX KOpHEN K MpeoOpa3oBaHUIO YHUCIIO-
BBIX BBIPQKEHUI U K BBIYUCICHUSM.

[[IpeoOpa3oBaHKe BhIpaKeHUIT BUa  a + b-/c ]

Jloka3bIBaTh CBOICTBa apu(METUYECKUX
KBaJ[paTHBIX KOPHEH; NPUMEHATH HX K
peoOpa30BaHUI0 BBIPAKECHUH.

BpI4ucasATh 3Ha4CHUS BBIPAKECHUM,

coJiep KalNX KBaJpaTHbIE KOPHU; BbIPAKATH
IIEpEMEHHBIEC U3 TEOMETPHUECKUX U
¢busnueckux Gpopmyi.

Hcce1oBaTh ypaBHEHHE BHAA X° = @
HAXOIHUTh TOUHBIC U MPUOIMKECHHbIE KOPHU
npu a >0

7. YpaBHeHHS ¢ OAHOI nepeMeHHOM (40 u)

VYpaBHeHHe ¢ 01HOM nepeMeHHo. KopeHb
YPaBHEHHS.

CBoiicTBa YHCIOBBIX PaBEHCTB. PaBHOCHIBHOCTD
YPaBHEHHH.

Jluneiinoe ypaBuenue. [McciaenoBanue
JUHENHOro ypaBHeHus. | Pelmenue ypaBHeHUH,
CBOALIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Henonnble kBagpaTHble
ypaBHeHusA. PopMyna KOpHEW KBaIpaTHOTO
ypaBHeHus. TeopeMa Buera. Pemenne
YpaBHEHUH, CBOJIALINXCS K KBAJAPATHBIM.
buxBanpatHble ypaBHEHHUS.

[Ipumepsl penieHus: ypaBHEHUH TPETbEU U
YETBEPTOU CTEIEHHU C UCIIOIb30BAHUEM METOOB
Pa3oKeHHUsT HA MHOXKHUTEIH [3aMEHBI
NIEPEMEHHOM .

Pemenue npoOHO-pannoHaIbHBIX YpaBHEHUH.
Penrenune TekcTOBBIX 3324 alireOpanyecKum
crocoooM

IIpoBoauTH NOKa3aTENBHBIE PACCYKACHUS O
KOPHSX YPaBHEHMs C ONOPON Ha OmpeseseHue
KOpHS, (yHKIIMOHAJIHHBIE CBOICTBA
BBIPAKECHUI.

Pacno3naBaTh JTMHEHHBIC U KBaJIpaTHBIC
ypaBHEHMS, 1IeJIble U IpOOHbIE YpaBHEHMS.
PemaTe MHENHbIE, KBaIpaTHBIE YPaBHEHHUS,
a TaKk)Ke YpaBHEHUsI, CBOJIALINECS K HUM;
pemaThb IpoOHO-palMOHATIEHBIE YPABHEHUSI.
OnpeneasiTh HaIMYME KOPHEH KBaIpaTHBIX
ypaBHEHHI IO AUCKPUMHHAHTY H
KO3 pHUIIHEHTaM.

[AccaenoBaTh KBaJpaTHBIE YPABHEHHUS C
OyKBEHHBIMHU K03 (hUITHeHTaMU. |
PemiaThb TEKCTOBBIC 3a1aUH aNTreOpanvdecKuM
criocoboM: nepexouTA T ClIoBeCHOM
(hbopMYyITUPOBKHU YCIOBHUS 337]a4H K
anreOpandecKoil MOJIETH IyTEM COCTaBJICHUS
YpaBHEHHS;, pelliaTh COCTaBICHHOE
ypaBHEHHE; HHTEPNPETHPOBATDH PE3yJIbTAT

8. Cucrembl ypaBHeHnuii (40 u)

VYpaBHeHHE ¢ IByMs IEpeMEHHBIMU. JInHEHOE
ypaBHEHUE ¢ AByMs niepeMeHHbIMU. [IprumMepsl
pEIIEHUs] yPaBHEHUH B LENIBIX YHUCIIAX.

CucreMa ypaBHEHUH C IBYMsI IEPEMEHHBIMHU.

OmnpeneyasiTe, SABISIETCS JIU ITapa YACET
pelLIeHNEM JaHHOTO YPAaBHEHUS C IBYMs
MIEPEMEHHBIMH; IPUBOAUTD IIPUMEPHI
peuIeHU YpPaBHEHUM C 1BYMs IEPEMEHHBIMU.




PaBHOCunbHOCTH cucTeM. Cucrtema IByxX
JIMHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMY;
pEIIeHNE IOCTAaHOBKOW U CIIOKCHHUEM.
[[Ipumepsl pelieHns: CUCTEM JTUHENHBIX YpaBHe-
HUM C HECKOJILKUMHU MEPEMEHHBIMU. |

Pewenne cucreM nByX ypaBHEHUM, OHO U3
KOTOPBIX JINHEHHOE, a IPYro€ - BTOPOM CTENEHHU.
IIpuMepsl pereHus: CUCTEM HEIMHENHBIX
YPaBHEHHUH C IBYMS IIEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33724 alreOpanyecKum
CIocoooM.

JlexapToBbl KOOPIMHATHI Ha MJIOCKOCTH.
I'paduueckas MHTEpIIpeTaLMs] YPABHEHUS C
JBYMsI IEPEMEHHBIMU.

I'paduk TuHEHHOTO YypaBHEHUS C IBYMS
NEPEMEHHBIMH. YTIOBOH KOAPPHUIIMEHT MPSMOH;
YCIIOBUE MApaJUIENbHOCTH IPAMBIX. [ Y clloBUE
NEPIEHIUKYJIIPHOCTH MPSIMBIX. |

['paduku npocTelInX HENMMHEHHBIX ypaBHEHUN

(mapaboma, rurnep0oiia, OKPYKHOCTB).

I'paduueckas UHTEpIIpETALUS CUCTEMbI
YPaBHEHUH C ABYMS IEPEMEHHBIMU

PemaTsp 3a1aun, anreOpandeckoil MOJIEeIbIO
KOTOPBIX SIBIISIETCS] YPaBHEHHE C ABYMSI
IIEPEMEHHBIMH, HAXOAUTD LICIIbIC PEIICHUS
nyreMm nepedopa. [Pemars iuHeliHble
YPaBHEHUS U HECIIOKHBIE YPABHEHMSI BTOPOU
CTENEHHU C ABYMs [IEPEMEHHBIMU B LIEJIBIX
yucax. |

Pemate cucremsl JByX YpaBHEHUN C JBYMS
IIEPEMEHHBIMY, YKa3aHHBIEC B CONCPKAHUH.
[PemraTh cucTemMsbl ypaBHEHHUH €
HECKOJIBKUMHU I1EPEMEHHBIMU. |

Pemath TeKCTOBBIE 337aUn ANreOpandecKum
CIOCOOOM: IEPEXOAUTh OT CJIOBECHOU
(hOpMYIIMPOBKY YCIOBHS 3a/1a49H K
asireOpandyecKoil MO IyTEM COCTaBJICHUS
CUCTEMbI ypaBHEHUII; pelIaTh COCTAaBICHHYIO
CUCTEMY ypaBHEHUI; HHTEPIPETHPOBATH
pe3yJibTar.

[MccaenoBaTh cucTeMbl ypaBHEHUH C IBYMS
IIepEMEHHBIMH, COZIep)KaIie OyKBEHHBIC

K02 PHUITUEHTHI. |

CTpouth rpaduiKi ypaBHEHHIA C TBYMSI
nepeMeHHbIMU. KoHCcTpyHpoBaTh
SKBHUBAJICHTHBIE PEUEBbIE BHICKA3bIBAHMUSI C
UCIIOJIb30BaHUEM aNreOpanyeckoro u
rE€OMETPUUYECKOTO SI3bIKOB.

Hcnonb3oBaTh GyHKIIMOHAIBHO-
rpaduyeckre npeAcTaBICHUs IS pelIeHUs U
HCCIIEA0OBAHUS YPABHEHUHN U CUCTEM

9. HepaBenctBa (30 u)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
[ [lokazaTenbCcTBO HEPABEHCTB. |

HepaBeHCTBO ¢ OTHOM NTEPEMEHHOIA.
PaBHOCWIBHOCTE HEpaBEHCTB. JInHElHbBIE
HEPABEHCTBA ¢ OJIHOM nepeMeHHon. KBanpaTHble
HepaBeHcTBa. [[Ipumepsl pemeHus 1poOHo-
paloHalIbHbIX HepaBeHCTB.| CucTeMsl Hepa-
BEHCTB C OJJHOM MEPEMEHHOM.

[HepaBeHCTBO ¢ 1ByMs IEPEMEHHBIMH.
['padmueckas uHTEpIpETALUsl HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH. |

DopMyIMPOBATH CBOKCTBA YUCIIOBBIX
HEPaBEHCTB, 000CHOBBIBATH UX, ONIUPAsACh Ha
KOOPAMHATHYIO NPSIMYIO, U 10KA3bIBATH
anredpanvecky; NPUMEHsITh CBOWCTBA HEpa-
BEHCTB B XOJI€ pEILlEHUs 3aay.
[loka3biBaTh HEPABEHCTBA. |
Pacno3HaBaTb nTMHENHbBIE U KBAIPATHBIE
HepaBeHCTBa. PemiaTh nuHelHbIE
HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEpa-
BEHCTB. Pemiarb kBaJpaTHbIC HEPABEHCTBA.
[M300paxaTh Ha KOOPAMHATHON INIOCKOCTH
MHOECTBA TOYEK, 3a7]aBAEMbIE
HEPABEHCTBAMU C JBYMsI IEPEMEHHBIMU U UX
cucreMamu. OnUChIBaTh alIredpandecku

00J1aCTU KOOPAUHATHORJUIOCKOCTH. |
LJ

10. 3aBucUMOCTH MeKAY BeTHYHHAMHU (20 u)

3aBUCHMOCTH MEXAY BEIMUYMHAMU.
[IpencraBienue 3aBUCUMOCTEN MEKITY
BeJIMYMHAMU € BUae (hopMyIl. BeraucneHus mo
dbopmynam.

[Ipsimast mponopuroOHaIbHas 3aBUCUMOCTD:
3amanue Gpopmyioi, kKodhuimeHT
IIPONOPLUUOHAIBHOCTH; cBOKCTBA. [IprMepsl
IPSIMO NPOMOPLHOHAIBHBIX 3aBUCUMOCTEN.

CocTaBasaTb (GOpMYIIbI, BEIPAXKAIOLINE
3aBHCUMOCTH MEX/TY BETUINHAMH, BEIYUCIISATH
o opmymnam.

Pacno3naBatsp npsimyro 1 00paTHO
MIPONIOPLIMOHAJIBHBIE 3aBUCUMOCTH.

Pemath TEeKCTOBBIE 331aUN Ha MPSAMYIO U
00paTHO MPONOPIMOHATILHBIE 3aBUCUMOCTH (B
TOM YHCJIE€ C KOHTEKCTOM M3 CMEXHBIX




OO6paTHas nponopIHOHaIbHAas 3aBUCUMOCTD:
3aganue GopmMysoi, Ko3pUIEHT 00paTHOH
MPONOPIIMOHAIBLHOCTH; cBOMcTBa. [Ipumepsl
00paTHO IPONOPLUOHATIBHBIX 3aBUCUMOCTEH.
Pemenue 3a1a4 Ha MPONOPLUOHAIBHYIO U
00paTHO IPONOPIMOHATIBHYIO 3aBUCUMOCTH

JTUCIUIUINH, U3 pealbHON KU3HU)

11. YnucaoBble pyHkuuu (55 u)

[Tonsitre hynkuu. O61acTh ONPEISIICHUS U
MHO>KeCTBO 3HaueHUU QyHKIUU. CriocoObl
3aganus Gyakoun. 'paduk Gynxmnun. CBoiicTa
GyHKIMH, UX OTOOpaKeHHUE Ha TpaduKe:
BO3pacTaHue U yObIBaHHE QYHKINHU, HYJIU
byHKIIMM, cOXpaHeHHe 3Haka. UTeHue u
NOCTPOCHHE TPAPUKOB (PYHKITHIA.

[Tpumeps! rpaduKoOB 3aBUCUMOCTEH,
OTPaKAIOIIUX peaTbHBIC TPOIIECCHI.

OYHKIINH, OMHUCHIBAIOIIUE MPSIMYIO U 00paTHO
IPOTIOPIMOHATILHBIE 3aBUCUMOCTH, UX TpaduKku U
cBoiictBa. JluHelHas GyHKIMS, ee CBOICTBA U
rpaduk. KBagparnunas pyHkmnms, ee rpaduk u
cBoiicTBa. CteneHHble (PyHKINU C HATYPATbHBIMU
noKasaressiMu 2 1 3, UX rpauKy U CBOWCTBA.
['paduku pyHKIMH

y=vx,y=x,y=|x

[ApobHo-nuneiinas ¢GyHKIus u ee rpaduk. |
[[TapamnensHbIi IEpeHOC TpadUKOB BIOJIb OCEi
KOOpJMHAT, CHMMETPUS OTHOCUTEIILHO OCeil
KOOpPJMHAT. |

BoruncasTs 3HaueHUs QYHKIIMH, 3aIaHHBIX
dhopmynamu (Ipy HEOOXOIUMOCTH
WCIOJIB30BATh KAIBKYIATOP); COCTABIATH
TaOIHIIBI 3HAYCHUH (PYHKITUH.

CtpouTts 110 TOYKaM rpaduku GyHKINH.
OnuceiBaTh CBONCTBA (PyHKIIMM HA OCHOBE €€
rpadu4ecKoro mpeacTaBICHUs.
MozaeaupoBaTh peaabHbIe 3aBUCUMOCTH C
IOMOIIBI0 (POPMYIT U TPaPHKOB.
HNuTepnpernpoBaTh rpag UKy peaqbHbIX
3aBUCHUMOCTEHN.

Hcnoab3oBaTh QyHKIIMOHATBHYIO
CUMBOJIUKY JIJIS 3aIIUCH Pa3HOOOPa3HbIX
(akTOB, CB3aHHBIX C PACCMATPUBAEMbBIMU
(GyHKIMAME, 000TaIIast OMBIT BBITTOJTHEHUS
3HAaKOBO-CUMBOJIMUYECKUX AeicTBUH. CTPOUTH
peueBbie KOHCTPYKLIUU C UCTIOIB30BAHUEM
(YHKIIMOHATILHON TEPMHUHOJIOTUH.
Hcnoab30BaTh KOMIBIOTEPHBIE POTPAMMBI
JUIsL UCCIIEIOBaHMSI ITOJIOKEHMSI Ha
KOOPIMHATHOM IIIOCKOCTH TpaduKoB
(GyHKIMN B 3aBUCIMOCTH OT 3HAYEHUH

K03 (HULIMEHTOB, BXOAAIIUX B POpPMYITY.
Pacno3HaBaTh BUbl U3y4aeMbIX (YHKLUH.
Ioka3bIBaTh CXEMaTHUYECKH MTOJIOKEHUE HA
KOOPJAMHATHOMH MJI0CKOCTH TpapHKOB
byukmii (Hanpumep, y = kx + b B 3aBucu-
MOCTH OT 3HaKOB KO3()(HIUECHTOB K U D).
Crpouthb rpaduky n3ydaeMbiX QyHKLINN;
ONMCBHIBATh UX CBOMCTBA.

[CTpouTts 6osee cioxHble rpaduKH Ha
OCHOBE I'paMKOB U3YYEHHBIX (QYHKIHUH,
HanpuMmep QYHKINHN, 33JaHHBIX Pa3HBIMU
(dopMyIaMu Ha pa3HbIX MPOMEXKYTKaX
obnactu onpezenenus. CTpouts rpadpuku
(GyHKIMH Ha OCHOBE NMPeoOpa3oBaHUMA
W3BECTHBIX IPa(UKOB. ]

12. YncnoBble mocae10BaTeIbHOCTH. ApupmeTnyeckas u reomMeTpuHeGiast Nporpeccuu (20

%)

TloHsTHe YHCIIOBOM MOCIIENOBATEILHOCTH.
3ajanue nociaeA0BaTeIbHOCTH PEKYPPEHTHOM
dbopmyroit u popmynon N-ro uneHa. [Uucma
duboHaUYM. |

Apudmernueckas 1 TeOMETpUIECKast
nporpeccur. @opmyiisl N-ro 4ieHa
apruMETUIECKON U TEOMETPUUECKON

N300pakaTh WICHBI TOCIEI0BATEILHOCTH
TOYKaMH Ha KOOPJIMHATHOM MJIOCKOCTH.
Pacno3naBarthb apupMeTHUECKyIo U
reOMETPUUECKYIO MPOIPECCHH MTPU PA3HBIX
crnoco0ax 3amaHus. BbIBOIMTH Ha OCHOBE
JI0Ka3aTeIbHbBIX PACCYXKIACHUN (POPMYIIBI
o01mero wieHa apupMeTHIeCKoOn u




MIPOrPECCUI, CYMMBI IIEPBBIX M YJIEHOB.
N300pakeHne 4ieHOB apu(pMeTHIecKoi u
reOMETPUUYECKON TPOrpecCHii TOUKaMu
KOOPAMHATHOW IUIOCKOCTH. JINHENHBIN U
SKCHOHEHIMAIBHBINA POCT. CI0KHBIE TPOLICHTHI
IIpuMeHATH HHACKCHBIE 0003HAUCHHS, CTPOUTH
pedeBbI€ BBICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHHOJIOTHH, CBSI3aHHON C IIOHATHEM
MIOCJIEI0BATEIbHOCTH.

BbrunciasiTh WiEHbI 10CJIE10BATENBHOCTEN,
3aJJaHHBIX (OPMYJIOi N-TO YIeHa WU
PEKYppPEHTHOH opMyIoil. Y cTaHABJIMBATH
3aKOHOMEPHOCTB B ITIOCTPOEHUH ITOCIIEI0BATEIb-
HOCTH, €CJIU BBINKMCAHBI [IEPBbIE HECKOJIBKO €€
YJICHOB

r€OMETPUYECKON MPOTrPECCUid, CYMMBbI MEPBBIX
1 4JICHOB apu(METHUECKON U
r€OMETPUUYECKON MPOTrPECCHil; pelaTh
3aJauu C UCIOJIb30BAHUEM 3TUX (HOPMYIIL.
PaccmaTpuBaTth 1ipuMepbl U3 peasibHOM
KU3HU, WUTIOCTPUPYIOLINE U3MEHEHUE B
apudmeTnyecKoil nporpeccuu, B
re€OMETPUUECKOI MPOrpeccuy; H300pakaTh
COOTBETCTBYIOIIHE 3aBUCUMOCTH IpapUueCcKH.
PemaTp 3a71au1 Ha CIIOKHBIC TPOLICHTHI, B
TOM YHCJIC 33][a4M U3 PeabHON MPAKTUKH (C
HCII0JIb30BAHNUEM KaJIbKYJISATOPA)

13. OnucarenbHas cratuctuka(ls

4acoB)

[IpencraBienue JaHHBIX B BHJIE TAOIUII,
muarpamm, rpadukos. CirydaliHas U3MEHYUBOCTb.
CratucTudeckue XxapakTepuCTHKU Habopa
JTAHHBIX: CpeaHee apupMeTHIeCKoe, MeIMaHa,
HauOoJIbIlIee U HAaMMEHbIIee 3HAUeHUs, pa3Max
[mucniepcusi]. [lpencraBnenus o BBIOOPOYHOM HC-
CJIeIOBaHUH

H3BaekaTh nHGOPMAITUIO U3 TaOIUIL U
JarpamM, BBITIOJHATH BEIYHCIICHHS T10
TaOJIMYHBIM JaHHBIM. OnpeaessiTh 10
JUarpaMmaM HauOOJIbIINE U HAUMEHBIIIHE
JIAaHHBIC, CPABHUBATH BEJIUYMHBI.
[peacraBasaTs nuHGpOpMaLIUIO B BUJIE TAOJIHIL,
CTONOYATHIX M KPYTOBBIX AHArpaMM, B TOM
YUCJIE C TOMOIIBIO KOMITBIOTEPHBIX
Iporpamm.

IIpuBOANTH IPUMEPHI YUCIIOBBIX JAHHBIX
(1eHa, pocT, BpeMsi Ha JI0pOry), HAXOAUTh
CpeIHME 3HAYCHUS, pa3Max [JUCTIEPCHIO |
YHCIIOBBIX HAOOPOB.

IIpuBoaMTH copepKaTEIbHBIE PUMEPHI
UCTIONb30BaHUs CPETHUX 3HAUCHUH,
[mucriepcuit] i onmucaHus JaHHBIX (YPOBEHB
BOJIbI B BOJIOEME, CIIOPTUBHBIE TTOKA3aTeNH,
ompeJieJICHUE TPAHUIl KIIMMATHUYECKUX 30H)

14. Cayy4aiinble cOOBITHSI M BEPOSATHOCTD (20 u)

[TonsATHE O CIIy4aiiHOM OIIBITE U CIIy4alHOM
coObITHH. DNIEMEeHTapHbIe cOObITHS. YacToTa
ciry4yaitHOTO coOBbITHS. CTaTUCTUYECKHH MTOIX0T K
MOHATHUIO BEposATHOCTH. [HecoBMecTHBIE
coObITHsI. DOpMyITa CIIOKEHUST BEPOSITHOCTEH, |
BeposTHOCTH MPOTHBOIIOIOKHBIX COOBITHIA.
[He3aBucumMble cOOBITHS. Y MHOKCHHE
BEpOATHOCTEN. | JIOCTOBEpHBIE U HEBO3MOYKHBIE
coObITHs. PAaBHOBO3MOXKHOCTH COOBITHH.
Kiaccuueckoe onpeneneHue BEpOSITHOCTU

IIpoBoauTh CitydaiiHbIEC DKCIIEPUMEHTEHI, B
TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPHOI'O
MOJEJIMPOBAHNUS, NHTEPIPETUPOBATH UX
pe3yabTaThl. BBIYHCAATH 4acTOTY
CITy4altHOTO COOBITHS;, OLIEHUBATh
BEPOSATHOCTH C IIOMOIIBIO YACTOTHI, IIOJIY-
YEHHOMN OIBITHBIM ITyTEM.

Pemathb 3aaun Ha HAXOXKJIEHUE
BeposTHOCTEH coObITHi. [IpuBOANTH
MIPUMEPHI CIIyYaiiHbIX <‘1%651TH1”4, B TOM YHCIIE,
JIOCTOBEPHBIX 1 HEBO3MOKHBIX,
MaJIOBEPOSITHBIX cOObITHI. [IpuBOANTH
MIpUMEpPBI MPOTUBOIOJIOKHBIX COOBITHH,
PaBHOBEPOSITHBIX COOBITUI

15. DuiemeHTHI KOMOMHATOPUKHU (15 u)

Pemenne koMOMHATOPHBIX 33124 TIepedOpOM
BapuaHToB. KoMOnHaTOpHOE TIPaBUIIO
ymHOxkeHus. [lepectanoBku u pakTopuan

BoInoJaHATH iepe0op BCeX BOZMOKHBIX
BapUAHTOB JUIA ITepecueTa 00bEKTOB HITH
KOMOMHAIHIA.

IpuMeHSITH TPaBUIO KOMOMHATOPHOTO




YMHOXEHHUS JIJIs1 pelIeHus 3a/1a4 Ha
HaXO0XJICHHUE YHCIIa O0HEKTOB U KOM-
OuHaIui (IMaroHa M MHOTOYTOJIbHUKA,
PYKOIIOXKATHS, YHCIIO KOJOB, IU(POB,
napoJjieii u T. 1.). Pacmo3naBarhp 3a7a4n Ha
onpeJIeJICHUE YHCiia IEPECTAaHOBOK U
BBIMOJIHATH COOTBETCTBYIOIINE BHIYUCICHUS.
PemaTth 337291 Ha BBIYUCIICHUE BEPOSTHOCTH
C MPUMEHEHUEM KOMOUHATOPUKH

16. MHo:xecTBa. Jj1eMeHThbI Joruku (10 u)

MHOXeCTBO, JJIEMEHT MHOXKECTBA. 3a1aHne
MHOYECTB NIEPEUHCIICHUEM JIEMEHTOB,
XapaKTEePUCTHUECKUM CBOICTBOM. CTaHIapTHBIE
0003HaueHHsI YMCIOBBIX MHOXeCTB. IlycToe
MHOXECTBO H ero o0o3HavyeHue. [10IMHOKECTBO.
OO0beAHEHUE U TIEPEeCeUEeHNE MHOXKECTB,
pasHocTh MHOXKECTB. [[loHsATHE O
KJaccu(uKanum. |

WimrocTparlivisi OTHOIICHUH MEXTy MHOYKECTBAMHU
C IIOMOIIIBIO Tuarpamm Disepa - Benna.
[ToHsATHE O pAaBHOCUIIBHOCTH, CIICIOBAHHH,
yIoTpeOIeHHE JTOTMYECKHUX CBSI30K ec/iu mo 6
MOM U MOILKO 6 MOM Clyuae, u, il.
[HeoO6xommumoe 1 I0CTaTOYHOE YCIOBHE. |

IIpuBoauTHL TpUMEPHI KOHEUYHBIX U
OeckoHeuHbIX MHOXKeCTB. HaxoauThn
0o0BbeIMHEHNE U TIepeceueHrne KOHKPETHBIX
MHOKECTB, pa3HOCTh MHOXKECTB. [IpuBOAUTH
IPUMEPBI HECIOKHBIX Ki1accu(UKaIui U3
pa3IUYHBIX 00JIaCTEH KU3HHU.
HNnarocTpupoBaTh TEOPETHKO-
MHO>KECTBEHHBIC TTOHSTHS C TTIOMOIIIBIO KPYTOB
Ditnepa.

Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHYIO
CHUMBOIIMKY U SI3bIK TPU PELICHUH 33/1a4 B
X0/ U3yUEHUS Pa3JInYHbIX pa3JesoB Kypca.
HNnmocTpupoBaTh MaTeMaTHYECKHE TOHATHS
U yTBepkIeHus npumepamu. Mcnoiabp3oBaTh
IPUMEPBI U KOHTPIIPUMEPHI B apT'yMEHTAIIHH.
KoncTpyupoBath MaTeMaTHYECKHE
IPEJIOAKEHHS C TOMOIIBIO JTOTHYECKUX
CBSI30K eciu Mo ..., 6 MOM U MOJIbKO 8 MOM
cayuae, u, uiu

Pezepe epemenu - 20 u

'EOMETPUA
7—9 xnaccsl (210 y)

OcHoBHOE CoAEpKaHME 110 TEMaM

XapakTepucTuka OCHOBHBIX
AeAITeIbHOCTH  y4YeHHMKa (Ha
y4eOHBbIX JelCTBHIA)

BH/I0B
YPOBHe

1. lIpsimMble u yrawl (15 u)

Touka, nipsiMasi, IOCKOCTb. OTPE30K, JTyd.
VYrou. IIpssMo#t yroii, OCTpbIN U TYIIOH YIJIbL,
pa3BepHYTHIN yroyi. BepTukaibHbIe U CMEKHBIE
yribl. buccekrpuca yria u ee CBOMCTBO.
CBolicTBa yIJIOB ¢ MapauieIbHbIMU U IEPIIEH-
TUKYJISPHBIMUA CTOPOHAMH.

B3aumHoe pacnonoxeHue npsmMbIx Ha
IJIOCKOCTH: MapaJuIeNIbHbIE U TIEPECEKAIOIINECS
npsimble. [lepnenauKynspHble IpsMBbIE.
Teopembl 0 mapaJIETbHOCTH U TIEP-
NEHAUKYISIPHOCTH NpsAMBIX. [leprienukyisip u
HaKJIOHHaA K npsiMoil. CepeTMHHBII
NEPIEHAUKYJIAP K OTPE3KY.

['eomeTpuueckoe mecto Touek. CBoiicTBa

DopMyTHPOBATH ONIPEIICTCHUS U
WTKOCTPUPOBATH MOHATUS OTPE3Ka, JIy4a;
yriia, IpsiMOTo, OCTPOTO, TYIIOTO U pas-
BepHYTOFO yFJIOB; BepTI/IKaJ'IBHBIX U CMCIKHBIX
YIJIOB; OHCCEKTPHUCHI YTIHig

Pacno3naBarthb Ha yepTexax, H300paKaTh,
(¢opmympoBaTh onpeeaeHus napauieabHbIX
MPSIMBIX; YTJIOB, 00pa30BaHHbBIX MPU
MEPECEUCHHH JIBYX MapaJljIeIbHBIX MPSAMBIX
CeKyIIEeH; MEPIEHIUKYISIPHBIX MPSIMBIX;
MEePHEHANKYIISIPA U HAKIIOHHOM K MPSIMOIA;
CEepPEeIMHHOTO MEPIICHIUKYIISIpa K OTPE3KY.
OO0BbSACHATH, YTO TAKOE TEOMETPUUYECKOE MECTO
TOYCK, MPUBOAUTDH IIPUMEPHI TEOMETPUICCKUX




OHCCEKTPUCHI yIila U CEPEAUHHOTO
NEPIEHIUKYIIAPA K OTPE3KY

MECT TOYEK.

®opMyIMPOBATH AKCUOMY IapaAJIJICIbHBIX
IPSIMBIX.

®opMyJIMPOBATh U I0Ka3bIBATh TEOPEMBI,
BBIPAXKAIOLINE CBONCTBA BEPTUKAIBHBIX U
CMEXHBIX YIJIOB, CBOMCTBA U IIPU3HAKHU
[apAJUIEIBHBIX IPAMBIX, O €JUHCTBEHHOCTH
MEPIEHIUKYIISPA K IPSIMOU, CBOKCTBE
NEPIEHIUKYJIApA U HAKIIOHHOM, CBOMCTBAaxX
OMCCEKTPUCHI yIIia U CEPEIUHHOTO Tep-
NEeHAMKYJISApa K OTpe3Ky. Pemars 3an1aun Ha
JI0OKa3aTeJIbCTBO U BBIYUCIICHUS, IIPUMEHSA
W3YYEHHBIE OIIPENIEIICHUS] U TEOPEMBI.
Pemars 3a1aun Ha IOCTpOEHUE,
JIOKa3aTeNNbCTBO U BBIYUCIICHUA. BoiaeasTh B
YCJIOBHMHM 3aJa4M YCJIOBHUE U 3aKJIFOUCHHE.
Onwupasck Ha ycJI0BHE 3a/1a4, IPOBOAUTH
HE0OXO0IUMBIE JOKa3aTEeJIbHbIE PACCYXKACHHUS.
ComnocTaBJiAATh NOTYyYEHHBIN PE3ysbTaT C
YCIIOBHEM 337a4H

2. Tpeyronbuuku (65 u)

Tpeyronsauku. IIpsimoyrosbHsle,
OCTPOYTOJIbHBIE U TYIIOYT'OJIbHBIE
TPEYTrOJIbHUKHU.

Bricorta, mennana, OuccekTpuca, CpeaHss
JIMHUS TpeyrojbHUKa. PaBHOOEpEHHbIE U
PaBHOCTOPOHHUE TPEYTOJBbHUKH; CBONCTBA U
MPU3HAKN PAaBHOOEAPEHHOTO TPEYTrOIbHUKA.

[Ipu3Haky paBeHCTBA TPEYTOJIBHUKOB.
HepasenctBo TpeyronpHuka, COOTHOIICHUS
MEXJly CTOPOHAMH U YTJIaMU TPEyroJIbHUKA.
CymMma yriioB TpeyrosibHHUKa. BHemHue yribl
TPEYroJIbHUKA.

Teopema ®aneca, [Tonodue TpeyroabHUKOB;
kodduiment nogodus. [Ipuznaku mogoous
TPEYTrOJIbHUKOB.

Teopema IIudaropa. Cunyc, kocunye,
TaHT'€HC, KOTAaHT€HC OCTPOro yriia
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U yIi10B oT 0
1o 180°; mpuBeneHue Kk octpomy yriy. Pe-
LIEHHE IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@opMyibl, CBA3BIBAIOIINE CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC OJTHOTO U TOTO K€ YTIJIa.
Pemenue TpeyroapHUKOB: TEOpEMAa KOCHHYCOB
U TEOpeMa CUHYCOB.

3aMeuaTeNIbHbIE TOUKU TPEYTOJbHUKA: TOUKH
NepeceyeHms CepeAMHHBIX MEPIEeHIUKYIISIPOB,
OHCCeKTpUC, MEeIaH, BBICOT WIIM UX
npoiosKkeHni. [ OKpyKHOCTH Ditepa. |

®opMyJIMPOBaThH OIPEIEICHUS
IPSMOYTOJIBHOTO, OCTPOYT'OJILHOTO,
TYIOYTOJIBHOTO, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB;
pacno3HaBaTh U H300pakaTh UX Ha YEpTEXKAX
U PUCYHKaX.

®opMyJIMPOBAaTh ONPE/IECIICHUE PABHBIX
TPEYrOJIbHUKOB, POPMYIHPOBATH U
JAOKa3bIBATh TEOPEMBI O MPU3HAKaX PABEHCTBA
TPEYrOJIbHUKOB.

OO0BSICHATH U WJIIOCTPHPOBATH HEPABEHCTBO
TPEYrOJIbHUKOB.

®opMyJIMPOBATH U 10KA3BIBATH TEOPEMBI O
CBOMCTBAxX

Y IIpU3HaKaX paBHOOEAPEHHOTO TPEYrOJbHUKA,
COOTHOILLIEHUSAX MEXAY CTOPOHAMH U YIJIaMU
TpPEeYrojbHUKa, CYMME YIJIOB TPEYTOJIbHUKA,
BHEIIHEM YTJI€ TPEYTOJIbHUKA, CPEIHEN JINHUN
TpPEeYroJbHUKA.

@opMyIHpoOBaTH OIpeJIelIeHUE MO0T00HBIX
TPEYrOJIbHUKOB.

®opmMyJIMpOBaTh U JOKAFBIBATH TEOPEMbI O
MpHU3HAKaxX MoA00HS TPEYroJbHUKOB, TEOPEMY
Qaiteca.

®opMyJIMpPOBaTh ONPENIEICHUS U
WIIOCTPUPOBATH MOHATUS CUHYCA, KOCUHYCAa,
TaHTeHCa U KOTaHTeHca OCTPOro yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHYUKA. BHIBOAUTH
(bopMyIibl, BeIpaXKaroLue GyHKIUH yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA YEPE3 €T0
CTOpOHBI. POPMYJIMPOBATH U 10KA3BIBATH




teopemy [ludaropa.

®opmyaMpoOBaTh ONPEIECICHUSI CUHYCA,
KOCHHYCa, TAHT€HCa, KOTaHTeHca yriioB oT 0 10
180°. BoiBoAUTH (hOPMYIIBI, BEIPAKAIOIINE
¢byakuun yrios ot 0 1o 180° uepes pyHkiun
OCTpBIX yrJiIoB. DOpMyJIMpPOBaTh U
Pa3bACHATH OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BHIYMCAATH 3HaUCHNE PYHKIIUU
yrja 1o oJHOH U3 ero 3alaHHbIX (QYHKIIHI.
®opMyMPOBATH U I0KA3bIBATH TEOPEMBI
CHUHYCOB U KOCHHYCOB.

®opmMyMpPOBATh U I0KA3bIBATH TEOPEMBI O
TOYKaX MepecedeH s CEpeANHHBIX
NEPIEHIUKYIIIPOB, OUCCEKTPUC, MEANAH, BHICOT
Wi ux npojaoikenuil. MceaenoBaTh cBOMCTBA
TPEYroJbHUKA C IIOMOIIbIO KOMITBIOTEPHBIX
MPOrPaMM.

Pemars 3a71aun Ha OCTpOEHHUE,
JI0KA3aTeNbCTBO U BBIYUCIICHUA. BblieasTh B
YCIIOBUU 3aJ]auil YCJIOBHUE U 3aKJIIOUEHUE.
MopaenupoBaTh yCiIOBHE 33/1a4H C TOMOIIBIO
YyepTeka UM pUCYyHKa, HIPOBOAUTH
JIOTIOTHUTEIIbHBIE IOCTPOCHUS B XOJIE PEIICHHUS.
Omnwupasch Ha yclI0BUS 3a/1a4, HPOBOAUTH
HE0OX0UMbIE JOKa3aTeNbHbBIC PACCYKIACHHUS.
HNHuTepnperupoBaTh NOJIyYEHHBIN PE3YJIbTAT U
COIOCTABJISITh €T0 C YCJIOBUEM 3a7auu

3. YerbipexyrojbHuku (20

4)

UYersipexyronsHuk. Ilapamnenorpamm, ero
CBOMCTBA W Npu3HaKku. [IpAMOYronbHUK,
KBaJpaT, poM0O, MX CBOIHCTBA W NPU3HAKH.
Tpaneumii, cpenHsss JIMHUSA  TpaneluH;
paBHOOEpEHHAs! Tparnenus

®opmMyIHpoOBATH OIpEIEICHUS
napauienorpaMma, IpsMOyrojbHUKA, KBapaTa,
poMba, Tpanenuu, paBHOOEAPEHHOH U
IIPSAIMOYTOJIBHOW Tpaneuuu, CpeIHeN JTMHUU
Tparenuy; pacno3HaBaTh 1 H300pakaTh UX Ha
yepTexkax U pUCyHKax.

®opmMyIHpOBaTh U JOKA3BIBATH TEOPEMBI O
CBOWCTBAaX M MPU3HAKAX YETHIPEXyTOIHHUKOB.
HccaenoBath cBOICTBA YETHIPEXYTOJBHUKOB C
MTOMOIIIBI0 KOMITBIOTEPHBIX TIPOTPAMM.

PemaTsb 3ajaun Ha NOCTPOEHUE,
JI0Ka3aTeIbCTBO U BEIYUCIICHHUS.
MopaeaupoBaTh ycI0BHE 337]a4 C TOMOIIBIO
YepTeka WM pUCYHKa, MPOBOIUTH
JIOTIOJTHUTEIIBHBIE TIOCTPOEHUS B XOJI€ PEILICHHS.
BobieasiTe Ha yepTeke KOHPHUTypaIny,
HEO0XOIUMBIE ISt TPOBGACHHS 000CHOBaHUH
JIOTHYECKUX IIarOB PEIICHHUS.
HNuTepnpernpoBaTh MOITYYEHHBIA Pe3yNbTaT U
COMOCTABJISITH €T0 C YCIIOBHEM 3a]1aui

4. MuoroyroabHuku (10 u)

MHoroyronsHuKH. Beimykiibie
MHOTrOYyrojabHUKHA. CymMMa yIjIOB BBIITYKJIOTO
MHOroyrojiabHuka. [IpaBuibHbIE
MHOT'OYTOJIbHUKH

Pacno3naBath 1 NPUBOAUTH TIPUMEPHI
MHOT'OYTI'OJIbHUKOB, (DOPMYJIMPOBATh UX
OIpeIeNIeHusl.

®opMyJIMPOBATH U A0KA3BIBATH TEOPEMY O

CyYMMe YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA.




HccaenoBarhb CBOMCTBa MHOTOYTOJBHUKOB C
IIOMOIIIBIO KOMITBIOTEPHBIX IIPOTPaMM.

Pematsb 3a7aun Ha 10Ka3aTeIbCTBO U
BbIYMCIICHMS. MOIeJTUPOBATH YCIOBUE 33/1a4l
C TIOMOIIIBIO YepTeka I PUCYHKA, IPOBOAUTH
JOIMMOJIHUTCIIBHBIC MTOCTPOCHHUA B XO4C PCILICHM.
HNHuTepnpernpoBaTh MOITYYCHHBIN pe3ylbTaT U
COINOCTABJISITH €T0 C YCIOBUEM 3a/1a4

5. Okpy:KkHOCTH U KpYT (20

)

OKpY>XKHOCTb U KPYT. YTJIbI, CBS3aHHBIE C
OKpykHOCThIO. LleHTp, paguyc, nuamerp. Jyra,
xopzaa. Cextop, cermeHt. [ Teopemsl 00
U3MEPEHUH YIJIOB, CBSI3aHHbIX C
OKpPYXHOCTBI0.| B3anMHoe pacrnionoxxeHue
IPSAMOM U OKPYKHOCTH, IBYX OKPYKHOCTEH.
KacarenpHast 1 cexymias K OKpy>KHOCTH, HX
CBOMCTBA.

Brincannslie 1 onMcaHHbIE MHOTOYTOJIEHUKH.
OKpYXHOCTb, BIIUCAHHAs B TPEYTOJIbHUK, U
OKPY>KHOCTB, OIIICAHHAs OKOJIO TPEYTOJIbHUKA.
[BHeBIUCaHHBIE OKPY>KHOCTHU TPEYTrojbHUKA. |
Brincannsle u onMcaHHBIE OKPY)KHOCTH
IPaBUIBHOIO MHOTOYTOJIbHUKA. [ BiucanHble u
OTIMCAaHHBIE YETHIPEXYTOJIbHUKH. |

DopMyIHPOBATH ONPEICIICHUS TOHATHIA,
CBSI3aHHBIX C OKPYKHOCTBIO, CEKYILIEH U
KacaTeJIbHOU K OKPYKHOCTH, YTIJIOB, CBSI3aHHBIX
C OKPYKHOCTBIO.

@opMyJIMPOBATH U IOKA3BIBATH TEOPEMBI 00
yIJIax, CBSI3aHHBIX C OKPYKHOCTBIO.
N300paxkath, pacno3HaBaTh U ONMUCHIBATH
B3aUMHOE PACIIOIO0KEHUE MPSAMOU U
OKPYKHOCTH.

H300paxath 1 popmyMpoBaTh ONpeaEICHUS
BIMCAaHHBIX U OMMCAHHBIX MHOTOYTOJIbHUKOB U
TPEYroJIbHUKOB; OKPY>KHOCTH, BIIMCAHHOU B
TPEYTOJIbHUK, U OKPYKHOCTH, OITUCAHHON OKOJIO
TPEYroJIbHUKA.

DopMyIHPOBATH U 10KA3bIBATH TEOPEMBI O
BIIMCAHHOM U OITMCAHHOM OKPYXHOCTSIX
TPEYTrOJbHUKA U YETHIPEXYTOJIbHUKA
HccnenoBathb cBOWCTBAa KOH(MUTYpALIHIA,
CBSI3aHHBIX C OKPYKHOCTBIO, C TOMOUIBIO
KOMIIBIOTEPHBIX IPOrPAMM.

Pemate 331241 Ha MOCTPOCHHUE,
JI0KA3aTeJIbCTBO U BBIYMCIICHHUS.
MogaeanpoBaTh yCIOBHE 331a41 C TOMOIIBIO
YyepTeka Ui PUCYHKA, HPOBOAMTH
JIOTTOJTHUTEIbHBIE IOCTPOEHUSI B X0J1€ PELICHHUS.
BoigenssTh Ha yepTexe KOH(PUTYpAIIHH,
HEO0OXOAUMBIE JJISl TPOBEICHUSI 00OCHOBAHHI
JIOTMYECKUX I1aroB PELICHHUS.
HNuTepnperupoBaTh NOIYyYEHHBIN PE3yabTaT U
COIOCTABJIATH €I0 C YCIOBUEM 334U

6. 'eomeTpuueckue npeodpaszopanus (10 u)

[Tonsitue o paBeHctse ¢uryp. [lonstue
JIBJKECHHUSI: OCEBasi M LICHTPaJbHasi CHMMETPUH,
napajuleIbHbIN IIEpeHoC, oBopoT. [IoHATHEe 0
moa00uu (GUryp ¥ TOMOTETUHN

OO0BSICHATH U HJUIIOCTPHPOBATD TOHATHUS
paBeHcTBa Guryp, moaoousi. CTpOMTH paBHBIE U
CUMMETPUYHBIC (PUTYPHI, BHINOJIHSITH
napauieIbHbIN IEPEHOC U TTOBOPOT.
HccaenoBarsb cBOlCTBa flgnmeHHﬁ C IIOMOILIBIO
KOMITHIOTEPHBIX TTPOTPAMM.

BbInOJIHATH TPOEKTHI 110 TEMaM
T€OMETPUUYECKUX TTPeoOpa3OBaHM HA
TIJIOCKOCTH

7. IlocTpoeHust ¢ MOMOIIBIO I[H

KYJIsl M JIMHEeHKH (5 u)

[TocTpoeHust ¢ MOMOIIBIO HUPKYIISL U IMHEUKH.
OcHoBHBIE 3a]Ja4l HA TIOCTPOEHUE: JIeJICHHE
OTpe3Ka IMOMoJIaM; MOCTPOCHHE YIJia, PAaBHOTO
JTAHHOMY; IMIOCTPOEHHUE TPEYTOJbHUKA [0 TPEM

Pemare 3a1a4y Ha IOCTPOECHUE € ITOMOILBIO
LUPKYJIS U JINHEWKH.

HaxoauTe ycioBHs CyIIECTBOBAHMS PELLICHUS,
BBINOJIHATH IOCTPOEHUE TOUEK, HEOOXOUMBIX




CTOpPOHAM; ITIOCTPOCHHE MEPIECHIUKYIISIpa K
IPSMOIf; MOCTpOeHHE OMCCEKTPUCHI yIIIa; Jene-
HUE OTpe3Ka Ha 1 PaBHBIX YacTel

JUI IOCTPOCHMSI UCKOMOH (PUTYpBI,
AOKA3BIBATh, YTO MOCTPOCHHAS (UTrypa
YIOBJIETBOPSIET YCIOBUAM 33/1a4H; ONPeaeJsiTh
YUCJIO PEIICHUH 3aa41 IIPU KAKI0M
BO3MOYKHOM BBIOOpE JAaHHBIX

8. 3mepenue reomeTpu4ecKu

X BeJIMYHH (25 u)

Jnuna otpeska. [{nuna nomanoi. [lepumerp
MHOTOyToJbHUKA. PaccTosiHME OT TOUKH J10
npsMoil. PaccTosiHue Mexny napajiesabHbIMUA
PSIMBIMH.

JnHa OKpy»XKHOCTH, YUCIIO T; JJINHA TYTH.
I'pamycHas mepa yria, COOTBETCTBUE MEXKIY
BEJIMYMHOM LIEHTPAJIBHOTO yIJia U JIJIMHON AyTH
OKpy>kHOCTH. [Pa nuannas mepa yria. |

[TonsiTre momaaAu MWIOCKUX GUTYp.
PaBHOCOCTaBIIEHHBIE U PABHOBEIUKUE (QUTYDBI.
ITmomane npsmoyroasHuka. [Lnomanu
napajiesorpaMmma, TpeyrojibHUKa U Tparenuu
(ocHoBHBIE hopMyIibl). POPMYIIBL,
BBIPKAIOIINE TUIONIAIb TPEYTOJIbHUKA Yepe3
JIB€ CTOPOHBI M YT'OJl MEXy HUMH; Yepe3
MEePUMETP U PANyC BIUCAHHON OKPYKHOCTH;
dopmyna ['epona. [lnomaae MHOTOYTOJIBHUKA.
[Tnomanp kpyra v miomaab CEKTopa.
CooTHoIIeHne MEX Y ILIOMASIMU MOJOOHBIX
buryp.

Pemenue 3aay Ha BbIYHUCIIEHUE U
JIOKA3aTeNIbCTBO C UCIIOJIH30BAHUEM U3yUEHHBIX

opmyn

OO0BSACHATH U MJUTIOCTPUPOBATH ITOHITHE
IepuMeTpa MHOTOyrojibHuKa. @opmy/IupoBaTh
ONpEeNIETICHUS] PACCTOSHUS MEXY TOUKaMH, OT
TOYKH JI0 NPSMOM, MeX 1y NapaieIbHbIMU
MPSMBIMHU.

®opMyJIMPOBaTh U 00BACHATH CBOICTBA
JUIMHBI, TPAlyCHOM MEpHI yIiia, IJIOIIA/IH.
®opMyJIMPOBATh COOTBETCTBUE MEXKIY
BEJIMYMHOM LIECHTPAJIBHOTO yIJia U JJIMHON TyTH
OKPYXHOCTH,

OO0BACHATH U MILJIIOCTPUPOBATH MOHITUS
PABHOBEJIMKHUX M PABHOCOCTABIICHHBIX (DUTYD.
BoiBoauTs hopmyibl miomaneit
IPSIMOYTOJIbHHKA, TTapaJljieiorpaMma,
TpeyrojbHUKa U Tpanelu, a Takxke Gpopmyiy,
BBIPXKAIOUIYIO MJIOLAAb TPEYTOJbHUKA Yepes
JIB€ CTOPOHBI M YIOJl MEXIYy HUMH, JTTUHY
OKPYXHOCTH, IJIOIIAb KPYyTa.

Haxoautp mioniagab MHOTOYrOJIbHUKA
pa30MeHNeM Ha TPEYTOJIbHUKH U
YEThIPEXYTOJIbHUKHU.

OO0BSACHATH 1 WIIOCTPHPOBATH OTHOILLIEHUE
riomnaien mofooHeIX GUryp.

PemaTp 3a1a4n Ha BBIYUCIICHUE JINHEWHBIX
BEJIMYMH, TPaJyCHOW MEpBI yIJla U Iiouianen
TPEYrOJIbHUKOB, YETHIPEXYTOJIbHUKOB U
MHOT'OYTI'OJIbHUKOB, JIJIMHBI OKPYKHOCTH U
wionaau kpyra. Onupasice Ha yclIoBUE 3aauu,
HAXOAMTh BO3MOXHOCTH IIPUMEHEHUS
HEO0OXOUMBIX (popMyJ, MpeoOpa3oBbIBAThH
¢dopmynbl. Uenoab3oBaTh GpopmMyiisl i1 06oc-
HOBaHMS JI0Ka3aTeIbHBIX PACCYXACHHUM B X0/1€
peuieHus. UHTEpNpeTHpOBaTh MOJIYYCHHBIN
pe3yNbTaT U CONOCTABJATH €TI0 C YCIOBHEM
3aJ1a4n

9. Koopaunarsl (10 u)

Koopaunatsl. [lekapToBbl KOOPMHATHI HA
TUTOCKOCTH; KOOPJMHATHI TOUKU. KoopauHAaThI
cepeanHbl oTpe3ka. Dopmysa pacCTOSIHUA
MEXTY ABYMSI TOYKAMH TUIOCKOCTH. Y paBHEHUE
psSMOi, yriioBoit Ko3dduumeHT npsamoii,
YCJIOBHE MapaJUIETbHOCTH MPSIMBIX. Y paBHEHHUE
OKPY>KHOCTH

OO0BSICHATH U HIIIOCTPHPOBATH [TOHATHE
JIEKapTOBOM CUCTEMBI KOOPIUHAT.

BBIBOIMTE 1 HCNO/IB3QBATH bopmybl
KOOpJMHAT CEPEeIMHbI OTPE3Ka, PACCTOSHUS
MEXy IByMsI TOUKaMU IUIOCKOCTH, YPaBHEHHUS
MIPSAMOM M OKPYKHOCTH.

BbINOJHATHL IPOEKTHI 110 TEMAM
MCIOJIb30BaHUsI KOOPAMHATHOTO METOa MPU
pELIEHNN 3a1a4 Ha BBIUUCIICHUS U
JIOKa3aTeJIbCTBA

10. Bekropsi (10 u)

Bexkrop (Ha miockoctn), KoopmHaTel BeKTopa.

| ®opmyanpoBaTh onpesenenns u




Jnuna (Moayns) BekTopa. PaBeHCTBO BEKTOPOB. | HULIIOCTPHPOBATH

VYron mexay Bekropamu. Onepanuu Haj MOHSTHSI BEKTOpA, JUIMHBI (MOYJISI) BEKTOPA,
BEKTOpaMH: YMHO)KEHUE HA YHUCIIO, CJIOKEHHUE, | PAaBHBIX BEKTOPOB, YIJla MEXKAY BEKTOPAMH.
CKaJISIpHOE IPOU3BE/ICHUE BoruncasiTe JUIMHY U KOOPJAUHATBI BEKTOPA.

HaxoauTthb yroia Mexay BEKTOpaMH.
BoInoHATHL onepaiy Ha/l BEKTOPAMH.
BbINOJHATHL TPOEKTHI 110 TEMaM
HCII0JIb30BAaHUS BEKTOPHOT'O METOa MpU
pEIlIeHNH 3a]a4 Ha BBIYUCIICHUS U JOKa-

3aTeNbCTBA
11. DemeHTHI JTOTHKH (5 u)

Onpenenenne. AKCHOMBI U TEOPEMBI. Bocnpou3Boauts GopMyIHpPOBKU
Joka3zatenbcTBo. J[oka3aTensCcTBO OT OIIpe/IeNICHNH, KOHCTPYMPOBATh HECIIOKHbIC
npoTHBHOTO. Teopema, oOpaTHas JaHHOM. OIIPElIETICHUS CAMOCTOSTEIBHO.

[Tpumep u KOHTpIpUMEP Bocnipon3BoauTb GOpMYITHPOBKU U

J0Ka3aTClIbCTBa U3YYCHHBIX TCOPEM,
IPOBOJIUTDB HECJIOKHBIC NOKA3aTCIILCTBA Ca-
MOCTOATCIIBHO, CCBHIJIATBCHA B XOC
000CHOBaHMI Ha OIIpCACIICHUsA, TCOPEMBI,
AKCHUOMbI

Pe3zepe epemenu -15 u

CucreMa OlIeHKH TIAHUPYEMbIX Pe3yJIbTATOB

OCHOBHBIM O6’I)€KTOM OLCHKU MPCAMCTHBIX PE3YJIbTATOB B COOTBCTCTBHUU C Tp€6OBaHI/I$IMI/I
Cranpmapra sBISICTCS CIIOCOOHOCTh K PEHICHHIO Y4eOHO-TIO3HABATEIBHBIX U  y4eOHO-
MPAKTUYECKUX 3aJ1ad, OCHOBAHHBIX HAa HM3y4aeMOM Y4YeOHOM Marepuayie, ¢ HCIOJIb30BaHUEM
CrocoO0OB JIEHCTBUHM, aJeKBaTHBIX COJEpKaHUI0 Y4eOHOro mpeaMera MmaTemaruka. OIlleHKa
AOCTHXKCHUSA NPCAMCTHBIX PE3YJIIbTATOB OCYHICCTBIACTCA B COOTBCTCTBHUU C Ilonoxenuem o
dbopMax, MEPUOANYHOCTH U TOPSAKE TEKYIIET0 KOHTPOJsS YCIEBAEMOCTH M MPOMEKYTOUHOMN
arrectaruu odydaroniuxcst B MbOY «Cpennsist 061meoopazoBaTenbHast mkona No7y.

Cucrema OlLIEHWBaHUS MJIAHUPYEMBIX PE3yJIbTAaTOB OCBOSHHS MPOrPaMMBbI MO0 MaTeMaTHKE B
5-9 kiaccax B YAaCTHOCTH TPEIIOJaraeT BKIIOUCHUE YYalIUXCS B KOHTPOJBHO-OIICHOYHYIO
JesTeNbHOCTh C TEM, 4YTOOBl OHM MPHOOpeTany HaBBIKM U TPHUBBIYKY K CAMOOIEHKE U
camoaHaim3y (pediexcun). Kputepun olieHUBaHUS M aJTOPUTM BBICTABJICHHUS OTMETKHU 3apaHee
W3BECTHBHI U MeJ]aroraM U y4JariuMcsl.

OHCHKa JOCTMIKCHHA TPCAMCTHBIX PE3YJIILTATOB Be)IéTCSI Kak B XOAC TCKyLIETO U
MPOMEXYTOUYHOTO OILIEHWBAHUSA, TaK U B XOJ€ BBIMOJIHEHHS HMTOTOBBIX MPOBEPOUYHBIX PadOT.
Pe3ynpraTel HAKOIUIEHHOW OLIEHKH, ITOJIY4YEHHOM B XOJ€ TEKYLIEro M IIPOMEKYTOUYHOIO
OILICHUBAHHUS, YUUTBHIBAIOTCS TPH OMpPEIEICHUH HUTOTOBOM OlleHKH 1o mpeamety. [lpu atowm,
TCKYIIHUE OLCHKW BBICTABIIAIOTCA II0 KCJIAHUIO, 3a TCMATHYCCKHUEC ITPOBEPOUYHBIC pa6OTI)I —
00s13aTeNBHO:

— 3a 3aga4u, peHIéHHBIe pu HU3y4YCHHUU HOBOU TEMBI, OTMECTKa CTaBHUTCA TOJBKO IIO

KEIIAHUIO YUCHUKA. 13

— 3a caMOCTOSTEeNbHYI0 PAadOTy OOydYaroIIero xapakTepa OTMETKa CTaBHTCS TOJBKO IO
KENaHUIO YUCHUKA.

— 3a KaKIyl0 CaMOCTOSATEIbHYI0, IPOBEPOUYHYIO IO M3y4aeMOM TEME OTMETKA CTaBHUTCS
BCCM YUCHUKaM. Y4eHuKk He MOXKET 0TKa3aThCA OT BEICTABIICHUS DTOU OTMETKH, HO UMEECT
MpaBo MepecaaTh OAMH pas.

— 3a KOHTPOJBHYIO pabOTy OTMETKA BBICTABIISICTCS BCEM YYCHUKAM. YUYCHHK HE MOXKET
OTKa3aThCs OT BBICTABIIEHUSI OTMETKU U HE MOXKET ee TepecaaTh.

Cucrema OLIEHKM NPEAMETHBIX PE3YyJIbTAaTOB MpENoiaraeT BblIeleHHne 0a30BOr0 YpOBHS




JOCTHKCHUM KaK TOYKU OTCYETA ITPU MOCTPOSCHUU BCEU CUCTEMBI OLICHKH.
PeanbHble gOCTHXKEHUST 00YUYaIOMIMXCSI MOTYT COOTBETCTBOBATh 0a30BOMY YPOBHIO, @ MOTYT
OTJINYATHCA OT HErO KaK B CTOPOHY IIPEBBINICHUS, TaK U B CTOPOHY HEIOCTHKEHUS.
YcTaHaBIMBACTCS IATh YPOBHEW TOCTUKECHUM:

YpoBHHU XapaKTepucTHKa YPOBHeil Ounenka
Beicoknii CBuzerensCcTByeT 00 YCBOCHUHU OLICHKA «OTJIMYHO
YPOBEHb ONOPHOM CHCTEMBI 3HAHUM Ha YpPOBHE (oTMeTKa «5»)

OCO3HAHHOTO IPOHM3BOJBHOTO OBJAJCHHUS
y4eOHBIMH  JEHCTBHUSAMH, a TaKke O
Kpyrosope, IUPOTE (nmm
130MPaTETbHOCTH ) HHTEPECOB.

[ToBbIIeH IloBbILICHHBIA W  BBICOKUW  YPOBHHU OIIEHKA «XOPOILIO»
HBIN JOCTMKEHHS  OTJIMYAIOTCA 10  IOJHOTE (oTMeTKa «4»)
YPOBEHB OCBOCHHS  IUIAHUPYEMBIX  pE3yJbTaTOB,

YPOBHIO OBNIAJCHUSI YICOHBIMU ICUCTBUSMU
U cHOpPMUPOBAHHOCTHEO HHTEPECOB K
JAHHOM MpeaMeTHON 00IacTH.

bazoBerit JleMOHCTpHUpYET OCBOCHHME YUEOHBIX OLICHKa
YPOBEHb JNEUCTBUNM C ONOPHOW CHUCTEMON 3HAaHUN B «YIOBJIETBOPUTEIILHOY
pamMKax Jauana3oHa (Kpyra) BBIICJICHHBIX (oTMeTKa «3»)
3ajad.

OgnageHue 6a30BbIM YPOBHEM SIBIISETCS
JIOCTAaTOYHBIM JUISI IPOAOIDKEHHUS 00ydeHUs
Ha Cleayroulel CTynmeHu oOpa3oBaHMs, HO
HE 110 PO(UIBHOMY HANPaBICHUIO

[Tonmxen OTtcyTcTBUE cUCTEMaTHYeCKON 0a30BOi OLIEHKA
HBIN YPOBEHB MOATOTOBKH, CBHUICTEIBCTBYIOIIEE O TOM, «HEY/I0BJIETBOPUTEIILHO
9TO OO0yYaromMMcsi HE OCBOCHO Jaxe u (oT™meTKa «2»)

MOJIOBUHBI  IJIAHUPYEMBIX  PE3yJbTaTOB,
KOTOPbIE OCBAaUBAET

OOJIBITMHCTBO OOYYAIOLIUXCS, O TOM,
YTO HMMEIOTCSI 3HAYUTENbHbIE MPOOeNnbl B
3HAHUIX, najbHelee o0ydeHue
3arpyaHeHo. [lpu  stom  oOydarommuiics
MOXET BBITIOJIHATh OT/ACJbHBIC 3a7aHus
MTOBBIIIEHHOTO YPOBHSI.

Huskuit Hanuuue TOJIBKO OTHENBHBIX OIIEHKA «IIJIOXO»
YPOBEHD (dbparMeHTapHbIX 3HAHUW TIO TIPEIMETY, (orMeTKka «1»)

nanpHeliee  oOyyeHHWe  IPAKTHUYECKU
HEBO3MOXHO.

I/IHCprMCHTaMI/I JAUHAMUKHU TPCIMETHBIX PC3YJIbTATOB ABJIAIOTCA:

BXOJIHAsl, TPOMEXYTOYHass W  HUTOroBasl KOHTPOJIbHbIE pabOTBl B  paMKax
BHYTPHIIKOJILHOTO MOHUTOPUHIA, AeTanu3upoBaHHoro rpaduxomy BIIK na Texymmin
y4eOHBIN TOJ;

TEMaTHYEeCKHE KOHTPOJIbHBIE PabOThI B paMKax KaJeHJApHO-TEMaTH4YECKOTO
IUTAaHUPOBaHUs paboueil mporpaMMbl IO MAaTEMaTHKE;

TEKYIIUI KOHTPOJIb;

roCyJapCTBEHHAsI UTOTOBAsI ATTECTALIMS BBIITYCKHUKOB.

PemeHHe 0 JOCTHMIXXCHHNU NN HEOJOCTUXCHHUU HJ'IaHpreMBIX pe?;y.]'H)TaTOB NI 06 OCBOCHHNU
WM HEOCBOGHUHW Y4eOHOro MaTepuaia MPUHUMAETCS HAa OCHOBE PE3YNbTATOB BBHIMOTHEHUS
3a/1aHui 6a30BOTO YPOBHSI.

@DopMbl OPraHU3aIUN Y4eOHO-HCCIeI0BATEIbCKOM 1eATeILHOCTH




B 3aBucmMocTM OT YpOYHBIX W BHEYPOUYHBIX 3aHATHH Yy4eOHO-HMCCIICOBATENbCKAS
NeSITeTbHOCTh MOXKET MMPHOOpETaTh pa3Hble (POPMBIL.

@opMmbl OpraHM3anNU y4eOHO-HCCICNOBATEILCKON JEATEIBHOCTH HA YPOUHBIX 3AHAMUAX
MOTYT OBITh CIIETYIOLIMHU:

®  YPOK-HCCIIC/IOBaHUE, ypOK-1mabopaTopus, YPOK-TBOPUYECKHIA OT4€T, YPOK
n300peTaTeNnbCTBa, YPOK «YIUBHUTENBHOE PSIOM», YpPOK-paccka3 00 Y4Y€HBIX, YpOK-
3alIUTa MCCIIEOBATEIbCKUX MPOCKTOB, YPOK-3KCIEepPTH3a, YPoK «llaTeHT Ha OTKpHITHEY,
YPOK OTKPBITBIX MBICIICH;

e y4eOHBI AKCIEPUMEHT, KOTOPBIH MO3BOJIIET OPraHW30BaTh OCBOCHHE TaKHX 3JIEMEHTOB
WCCIIEIOBATENLCKONW JIEATENIbHOCTH, KaK IUIAHUPOBAHUE U IPOBEACHUE HKCIEPUMEHTA,
00paboTKa M aHAJIU3 €TO Pe3yIbTATOB;

e JlOMallHEe 3aJaHUE HCCIEJOBAaTEIbCKOIO XapakTepa MOXET coueTatb B cebe
pa3HoOOpa3Hble BUBL, IPUYEM MO3BOJIIET MIPOBECTU yUeOHOE UCCIIEIOBAHUE, JOCTATOUHO
HPOTSHKEHHOE BO BPEMEHHU.

ILnanupyemble pe3yJbTAThl H3yYeHHUsI Kypca MaTeMaTHKH B 5-9 Kkiaccax.
PAIIMOHAJIBHBIE YN CJIA
BeinmyckHuK HayduTCs:

1) MOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUUCIICHMUS;

2) BIIQJICTh IIOHATUSAMU, CBA3AHHBIMU C I€IUMOCTBIO HATYPAIbHBIX YHCEIL;

3) BBIpQKaTh YHWCIIa B JKBUBAICHTHBIX (opmax, BbIOMpas Hamboiee NOAXOMALIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;

4) CpPaBHUBATH U YIOPSAI0YMBATH PALlMOHAIBHBIC YUCIIA;

5) BBIIIOJIHATH BBIYUCICHUS C PALMOHAIBHBIMU YHUCIIAMM, COYETast YCTHBIC U IUCHbMEHHbIE
IIPUEMBI BBIYUCIICHUM, IPUMEHEHUE KAJIbKYIIATOPA;

6) UCIIOJIB30BaTh IIOHATUS U YMEHUSA, CBA3aHHBIC C INPONOPLUOHAIBHOCTBIO BEJIMYUH,

MIpoucHTaMM B XOAC PCIICHHA MATCMAaTH4YCCKUX 3aJad M 3aJad HU3 CMCKHBIX IMPEAMCTOB,
BBIITOJIHATD HECJIIOXKHBIC TPAKTUYCCKUC PACYUCThI.
BblnyCKHuK noJjiydun 603MOACHOCNIb.

7) NO3HAKOMUMBCSL ¢ NO3UYUOHHBIMU CUCEMAMU CYUCTICHUS C OCHOBAHUSMU, OMJIUYHBIMU
om 10;

8) Yernyoumo u pazeums npedcmasieHus 0 HamypaibHblX YUCIAX U CBOUCBAX OeUMOCMUL;
9) HAYYUMbCsl UCNOIB3068AMb NPUEMbBL, PAYUOHATUUPYIOWUE BbIYUCTIEHUs, Npuodpecmu

NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, bLOUPASL NOOXOOAWUL OIS CUMYayuu Cnocoo.
JEVCTBUTEJIBHBIE YNCJIA
BBIITyCKHHUK HAy4UTCS:

1) WCIIOJIH30BaTh HaYaIbHBIC MTPECTABICHHUS O MHOXECTBE JICH CTBUTEIIbHBIX YHCET;
2) BJIQ/IETh MOHITHEM KBAJIPATHOTO KOPHSI, IPUMEHSTH €r0 B BEIUHCICHUSIX.
Buinycknux nonyuum 603mMoxicHOCb:
3) pazeums npeocmasiieHue O yucile U YUCIO08bIX CUCMEMAX Om HAMYPAIbHbIX 00
OelicmeumenbHblX Yucesl;, 0 poiu 8blYUCTIeHULL 8 YeTl08eUeCKOU NpaKmuKe,
4) pazeums U yenyoumes 3HAHUA O OeCAMUYHOU 3anucu OelUCMBUMENbHbIX YUce

(nepuoouueckue u Henepuoouieckue opoou,).

N3MEPEHU S, TPUBJIMXKEHU A, OLIEHKU

BBITyCKHUK HAYIHTCS: 13
1) UCIIONIb30BaTh B XOJI€ PEIICHHs 3a/ad dJIeMEHTapHbIe MPEJCTaBICHUS, CBS3aHHBIE C
MPUOTMKEHHBIMHU 3HAYCHUSIMA BEJTHYHH.

BoinyckHux noayuum 603MONCHOCMb:
2) NOHAMb, YMO HUCTO8ble OaHHble, KOMOpble UCHOIb3VIOMCA OJisl XAPAKMepUCmuKu
00bEeKMOo8 OKpyHCarowe20 Mupa, AGIAIOMCA NPEeUMYUeCMBEHHO NPUOTUNCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX ZHAYEHUN, COOePAHCAUUXC 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOIHCHO
Cyoums 0 NOCpeutHOCmu NPUOIUINCEHUSL,
3) NOHAMb, YMO NOSPEUHOCHb De3VIbMama 6blYUCIeHUll 0INCHA OblMb COUsMepumMa ¢
NO2PEUHOCbIO UCXOOHBIX OAHHBIX.



AJITEBPAMYECKUE BBIPAXKEHU A

BrinmyckHuk Hayaures:
1) BJIQJIETh MOHATHSIMH «TOXIECTBOY», «TOXAECTBEHHOE MPeoOpa3oBaHuEy, pellaTh 3aJauH,
cojiepkaiie OyKBeHHBIE JaHHBIE; paboTaTh ¢ (OpMyIaMu;
2) BBIMIOJHATh  MPEOOPa3OBaHUS  BBIPAXKEHHH, COJAEp)KallMX CTENeHH C  LEeJIbIMU
MOKAa3aTeIsIMU M KBaIpaTHbIC KOPHH;
3) BBIMOJHATh TOXKJECTBEHHbIE IMPEOOPa30BaHUS PALMOHAIBHBIX BBIPAKEHHM HA OCHOBE
MIPaBWII JCHCTBHUI HAJl MHOTOWICHAMH U alreOpandecKuMHu JIPOOsSMU;
4) BBITNOJHATH Pa3ioKEHNE MHOTOWICHOB HA MHOKHUTEIH.

Buvinyckuux nonyuum 603mMo#CHOCHb:
5) HAYYUmbcsi 8bINONHAMb MHO20UA208blE NPeoOpa3068aHuUsl PAYUOHATLHLIX BbIPANCEHULL,
NPUMEHSSL WUPOKULL HAOOp cnOco608 U NPUEMOB;
6) APUMEHAMb  MONCOeCMEeHHble Npeodpa308anus Oasf peuweHuss 3a0a4 U3 pPasiuidHblx
pazoenos Kypca (Hanpumep, OAs HAXONCOEHUs HAUDONbUE2O/HAUMEHbUE20 — 3HAUEHUS.
8bIPAIICEHUSL).

YPABHEHU A

BrITyCKHUK HAydUTCS:
1) peliaTh OCHOBHBIE BHJIbI PAllMOHANBHBIX ypaBHEHUH C OAHOW MEPEMEHHOH, CHUCTEMBI
JIBYX YpaBHEHUH C IByMSs TICpEMEHHBIMH;
2) MOHMMATh YpPaBHEHHE KaK BAXKHEMIIYI0 MaTeMAaTUYECKyH0 MOJeNb IJs OMHCaHUs U
M3y4eHHs] Pa3sHOOOPAa3HBIX pPEANbHBIX CHUTYyallMil, peliath TEKCTOBBIC 3a/la4d alreOpanvecKuM
METOJIOM;
3) NPUMEHSTH rpadudeckue MpeCTaBICHUS Ul UCCIICAOBAHMS YPaBHEHUH, NCCIICTOBAHMS
U PELICHUS CUCTEM ypaBHEHUH C IByMS IIEpEMEHHBIMH.

BuinyckHux noayuum 603mMOoNCHOCMb.
4) 081a0emv  CNeYuarbHbIMU NPpUEMAMU  peuleHUsi YPABHEeHUll U CUcmem YPaGHeHULl,
VBEPEHHO NpUMEHAMb annapam YpasHenuti OJisl  peuleHus pasHooOpAsHuIX 3a0a4 U3
MAMeMamuKu, CMeNCHbIX NPeoMenos, NPAKMuKU,

5) npumenams epaguueckue npeoCmasienus Oas UCCIeO08AHUS YPAGHEHULl, CUCmeM
ypasHenui, cooepaicaujux OyKeenHvle Koaghuyuenmoi.

HEPABEHCTBA

BbInmycKkHUK Hay4uTCS:

1) NOHMMAaTh M TIPUMEHATH TEPMHUHOJOTHIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOWCTBA YUCIIOBBIX HEPABEHCTB;

2) pemaTth JMHEHHBbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM W HMX CHCTEMBI;, peIaTh
KBaJ[paTHbIE HEPABEHCTBA C OMOPOI Ha IrpauuecKue NpeICcTaBIeHuUs;

3) NPUMEHSTH anmnapaT HePaBEHCTB IS PEIICHHS 33a]ad U3 Pa3INIHbIX pa3/esioB Kypca.
Buinyckruk noxyyum 603mModHCHOCIb HAYUUMBCA.:

4) PAazHooOpasHeiM  NpUEMam  O00KA3amenbCmed HEePasencms, VY8EepeHHO  NPUMEHAMb

annapam HepageHcms OJisi peuleHust Pa3HOO0OPA3HbLIX MAMEMAMUYeckux 3a0a4 u 3a0ay u3
CMEJICHBIX NPeOMemos, NPAKMUKU,;

5) npUMeHAmb epaguyeckue npeocmasienus OJisl UCCIe008AHUS HEPABEHCMS, CUCTEM
HepaseHcma, coodeparcauux OyKeeHHble Kodppuyuenmol.

OCHOBHBIE ITOHATHA. YUCIIOBBIE ®YHKIIMN

BrInyCKHMK HayduTCA: 13

1) NOHMMATb U  HCIOJIb30BaTh  (PYHKIMOHAIbHbIE TIOHATHA U  S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUS);

2) CTPOUTH IpauKu AJIEMEHTApHbIX (QYHKIUHN; UCCIEA0BATh CBOMCTBA YUCIOBBIX (QYHKIUN
Ha OCHOBE M3y4YeHMs MOBEICHHS UX IPpauKOB;

3) NOHMMAaTh (QYHKIMIO KaKk BaKHEUIIYI0 MaTEeMaTHYeCKyl0 MOJeIb [UIsl OMHCAHUA

IIPpOLECCOB U SIBIICHUI OKpYyKaromero Mmupa, NpuMCHATb (byHKI_[I/IOHaJIBHHﬁ SA3BIK OJI1 OIIMCaHUA
1 UCCICOOBaHUs 3aBHCHUMOCTEH MCXKOY (1)I/I3I/ILI€CKI/IMI/I BCIIMYHMHAMH.
Bbll’lyCKHuK noJyuyum 603MONCHOCMb HAYYUMbCA.



4) NPOBOOUMb UCCIe008AHUS, CEA3AHHbIE C U3YYEHUeM C8OUCME (DYHKYUl, 8 mMoM ducie C
UCNONL308AHUEM KOMNbIOMEPA, HA OCHOBE 2pAQUKO8 U3VUEHHbIX QYHKYUll cmpoums Oolee
CI0JHCHbLE 2paghuKU (KYCOUHO-3a0anHble, C «BLIKOIOMbBIMUY MOYKAMU U M. N.);

5) UCNONb308aMb (YYHKYUOHAIbHbBIE NPeOCMABIeHUsl U CEOUCMEAd (QYHKYUll 01 peuleHus
MamemamuyecKux 3a0ay U3 paziuidHsbix pazoenos Kypca.

UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BbInycKHUK HAy4YHUTCS:

1) MOHMMATh M HCIOJB30BaTh SI3bIK IOCJIEIOBATENLHOCTEH (TEPMHUHBI, CHMBOJHYCCKHE
0003HaueHHUs ),
2) NPUMEHSATH (OPMYJIbI, CBS3aHHBIC C apU(DMETHUECKOW M TEOMETPUIECKON POTrpeccuil, u

anmapar, c(OpMUPOBAHHBIM MPU U3YYECHUH JIPYTHX PA3NENIOB Kypca, K PELICHHUIO 33/1a4, B TOM
qucie ¢ KOHTEKCTOM U3 PEabHOM KU3HHU.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

3) pewams KOMOUHUPOBAHHbLE 3A0a4U C NPUMEHEHUEM POPMYIL N-20 YNeHA U CYMMbl NEPEbIX
N 4leHO8 apugmMemuyeckol U 2eoMempuieckoli npoepeccuti, NPUMeHss npu dMoM annapam
VpasHeHull U HepaseHCcms,

4) NOHUMAMb  ApUPMemuyecKylo U 2eoMempuyeckylo  npoepeccuu  Kax — @yHKyuu
HamypanbHo20 apeyMeHma, CeA3bl8amsb aApupmMemudeckylo npozpeccuio ¢ JUHEeUHbIM POCMOM,
2e0MempuyecKyio — ¢ IKCNOHEHYUATbHLIM POCHIOM.

OIIMCATEJIbHASI CTATUCTUKA

BblyCcKHMK HayduTCs MCHOJIB30BaTh IPOCTEHIINE CIOcoObl MPENCTaBICHUS U aHalIu3a
CTaTUCTUYECKHUX JaHHBIX.

Buinycknux nomyuum 603modicHocms npuobpecmu nepeoHauanIbHblil ONnblm op2anuzayuu coopa
OGHHBIX NPU NPOBEOEHUU ONPOCA OOWECMEEHHO20 MHEHUs, OCYWEeCmEIaAms UX aHalu3, npeo-
CMasisims pe3yibmamol onpoca 6 6uoe madauybl, OUAZPAMMUL.

CJIVUAUHBIE COBLITUS U BEPOSTHOCTD

BbInycKHUK Hay4UTCsI HAXOJIUTh OTHOCUTEIbHYIO YAaCTOTY U BEPOSTHOCTD CIIy4aliHOT'O COOBITHS.

Buinycknux  nonyuum  6o3modicHocmv  npuobpecmu  onvlm - NPOGeOeHUs  CAYYAUHLIX
9KCNEPUMEHMO8, 8 MOM HUCTIe, C NOMOWbIO KOMNbIOMEPHO20 MOOETUPOBAHUS, UHMEPnpemayuu
Ux pe3yibmamoa.

KOMBUHATOPUKA

BbImycKHUK HayduTCsl pemiaTh KOMOMHATOpHBIE 3a/layll Ha HAXOXJAEHUE 4Hhclia 0OBEKTOB WM
KOMOMHAIHH.

BBIyCKHUK TOJy4UT BO3MOKHOCTh HAyUHUTHCS HEKOTOPBIM CIELUAIBHBIM NpPUEMaM pPELICHUS
KOMOMHATOPHBIX 3a/1a4

HATJIAJHAS TEOMETPUA

BrinmyckHMK HayduTes:

1) pacrio3HaBaTh Ha 4YepTEXkax, PUCYHKAX, MOJENSAX M B OKPYXalolleM MUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE FTEOMETPUYECKHE (DUTYPBI;

2) pacrio3HaBaTh pa3BEPTKM KyOa, MNPSAMOYTOJBHOTO Mapajuleienunea, MpaBUIbHON
MUpaMUIbl, HAIUHIPA U KOHYCA;

3) OTpeNeNATh MO JIMHEHHBIM pa3MmepaM pa3BEPTKH (DUTYpbI JIMHEHHBIE pa3Mephl camoit
¢burypsl 1 Ha060pOT;

4) BBIYUCIIATH 00BEM MPSAMOYTOJILHOTO Napajiesienue/a.

BbinyCcKHUK NOayuUm 603MO*CHOCMb:

5) BLIYUCTAMb 00BLEMBL NPOCMPAHCIMEEHHBIX 2€0MeMPUUECKUX qbuey;19,3 COCMABNEHHbIX U3
NPAMOY20NbHBIX NAPALLENEeNUNe0os;

6) yenybums u pazeéums npedcmasienus 0 NPOCMpPaHCMBEHHbIX 2eOMeMPUIecKux ueypax;
7) NPUMEHAMb NOHAMUE PA3EEPMKU OJIA BLINOIHEHUS NPAKMUYECKUX PACYEMO8.
I'EMETPUYECKUE ®UT'YPBI

BrinmyckHuK HaydnTes:

1) MOJIb30BAThCS S3BIKOM T'€OMETPUU JUIS OMHMCAHUS MPEIMETOB OKPYKAIOIIET0 MUpa M MX

B3aUMHOTO PACIIOJIOKEHMS,;
2) pacrio3HaBaTh M M300pakaTh Ha 4YepTe)kax M PUCYHKaX reoMeTpuueckue (Gpurypsl U ux



KOH(pUTypanuu;

3) HAXOJWTh 3HAYCHUS JUIMH JUHEWHBIX SJIEMEHTOB (UTYp M MX OTHOIICHHUS, TPaTyCHYIO
Mepy yrioB oT 0 mo 180°, mpumeHsst omnpeieseHHs,, CBOWCTBA W MPU3HAKH (PUTYD M HX
JJIEMEHTOB, OTHOIICHUS (Quryp (paBeHCTBO, MOAOOWE, CUMMETPHH, MOBOPOT, MapauIeIbHBINA
MepPEeHOC);

4) OTEpUPOBATh C HAYAIBHBIMH MOHSTHUSAMH TPUTOHOMETPHUH U BBHIMOIHITH AJIEMEHTAPHBIE
orepanuu HaJ QYHKIUSIMH YTIIOB;

5) pemath 3aJa4d Ha JIOKa3aTeNbCTBO, OMHUPAasCh HA H3yYEHHBIC CBOMCTBa Quryp u
OTHOIICHUI MEXYy HUMHU U TIPUMEHSISI U3y4YCHHBIE METO/IbI JIOKAa3aTEIbCTB;

6) pemiath HECJIOXHBIE 3aJauyd  Ha I[OCTPOSHHE, TMPHUMEHsI OCHOBHBIC aJTrOPUTMBI
MIOCTPOCHHUS C TIOMOIIBIO IIUPKYIISI U TMHEHKY;

7) pemarh MPOCTEHUIIHNE TUTAHUMETPHUYECKUE 3a/1a41 B TIPOCTPAHCTBE.

Buinycknux nonyuum 603modicHocmy:

8) 0811a0emb Memooamu peuerus 3a0ay Ha GbIYUCTEHUS U OOKA3AMeNbCmed: MemooOM Om

NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM nepedopa 6apuUaHmos u MemoooM 2eoMempudecKux
Mecm mouex,

9) npuodpecmu onvlm NPUMeHeHUs a1eedpauiecKo2o U mpueoHOMempuyecKko20 annapama u
uoetl 0BUICEHUSL NPU PeUeHUU 2eOMeMPUYeCcKUX 3a0ay;

10)  osrademv mpaduyuoHHOU cXemotl peweHus 3a0ay Ha NOCMPOEHUE C NOMOWBIO YUPKYJISL U
JIUHENKU: AHAIU3, NOCMpoeHue, 00KA3ameIbCmeo U UCCIe008aAHUe;

11)  wayyumscs pewamsv 3a0a4u HaA NOCMPOEHUE MEMOOOM 2eOMEMPUYECKO20 MECMA MOYeK
U MemooomM nooooOUA;

12)  npuobpecmu onvim uccied08anus CEOUCME NIAHUMEMPUHECKUX Guayp ¢ NOMOUbIO
KOMNBIOMEPHBIX NPOSPAMM,

13)  npuobpecmu  onvim  gvinoiHenusi npoekmoe no  memam:  «leomempuueckue
npeobpaszosanus Ha niockocmuy, «Ilocmpoenue ompeskos no gpopmyney.

N3MEPEHUE TEOMETPUYECKUWX BEJIMYMH

BhIycKHUK Hay4UTCS:

1) wucmonap30BaTh CBOWCTBA M3MEPEHHUsS JUTHH, TUIOMIAJEH W YIJIOB NMPH PEHICHWH 3a7a4d Ha
HAXOXJCHHE JUIMHBI OTPE3Ka, JUIUHBI OKPY)KHOCTH, JUIMHBI JYTH OKDPYKHOCTH,
IpayCHOM MepHI yria;

2) BBIYUCIATH JUIMHBI JIUHEHHBIX 2JIEMEHTOB (PUTYP M UX YIIIbI, UCTIONB3YsI (POPMYJIBI JITHHBI
OKPY>KHOCTH M JUTHHBI AYTH OKPY)KHOCTH, (POPMYJIBI TUIOIIAACH QUryp;

3) BBIUUCIATH  IUTOMIATM  TPEYTOJIbHUKOB, MPSIMOYTOJHHHKOB,  MapajlieiorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYUCIATH JUTHHY OKPYKHOCTH, JJIMHY JYTH OKPY)KHOCTH;

5) pemarh 3amauu Ha JOKA3aTELCTBO C MCIOJIb30BaHHEM (HOPMYJ JUTUHBI OKPY)KHOCTH H
JUTMHBI YT OKPYXKHOCTH, (hopMyi mutomaaent puryp;

6) perrath MPaKTUYECKHE 3a/a4d, CBA3aHHBIC C HAXOXJICHHEM TEOMETPHUYCCKUX BEITUYMH
(McmoB3yst MPH HEOOXOAUMOCTH CIIPABOYHHKH M TEXHUYECKUE CPEIICTBA).

BoinyckHUK NOIYYUM 8603MONCHOCb:

7)gbluuciams  naowaou @ueyp, COCMAaGIeHHbIX U3 08yX Ul 0Ooaee NPAMOY20JIbHUKOS,
napanienocpammos, mpeyeoibHuKos, Kpyad u Cekmopa,

8)sviuucnams  naOWAOU MHO20Y20JLHUKOS, UCNONb3VA OMHOWEHUS PABHOBEIUKOCU U
PABHOCOCMABIEHHOCMU,

9)npuobpecmu onvim npuUMeHeHus aneedpautecKkozo u mpuZOHomempultécmzo annapama u
uoell 08UIHCEHUsL NPU PeueHUU 3a0ay Ha bIYUCTIeHUe NIoWAdell MHO20Y20IbHUKOG.
KOOPAMHATBI
BBINYCKHUK HAYYIHUTCS:

1) BBIUMCIIATH JJIMHY OTpe3Ka IO KOOpAMHATaM €ro KOHIIOB; BBIYUCIATH KOOPIWHATHI
CepeHbI OTPE3Ka;
2) MCII0JIb30BaTh KOOPAUHATHBIA METO ISl U3YUEHUS! CBOMCTB MPSMBIX U OKPYKHOCTEH.

BblnyC‘KHuK nojiyuyum 603MOHCHOCMb.!
3) oenaoems KOOdelH(lﬂ’lelM Memooom PpeULeHUA 3a0a4 HA 8bIYUCTCHUE U 60Ka3ameﬂbcmeo;



4) npuoodpecmu onvim UCNOIb308AHUSL KOMNLIOMEPHBIX NPOSPAMM Ol AHANU3A YACTIHBIX
Cyuaes 63auUMHO20 PACNON0NACEHUS OKPYICHOCMEN U NPAMbBIX,

5) npuoopecmu Onvim BbINOIHEHUs. NPoeKmos Ha memy «lIlpumenenue KoOpoOuHamHo2o
Memooa npu pewenuu 3a0ay Ha GblyucieHue U 00Ka3amenbCmeoy.

BEKTOPBI

BrInyCkHMK HayduTcs:

1) OIEpUPOBATh C BEKTOPAMHU: HAaXOOUTb CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
Ir€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJaHHOI0 BEKTOPA Ha YUCIIO;

2) HaXOIWTb JJIs1 BEKTOPOB, 3aJaHHBIX KOOPANHATAMU: JUINHY BEKTOPA, KOOPAUHATHI CYMMBI
U Pa3HOCTHU JIBYX U 0oJiee BEKTOPOB, KOOPAMHATHI IPOM3BEACHUS BEKTOPA HA YUCIIO, IPUMEHSSA
[P HEOOXOAMMOCTH COYETATENbHBIN, IEPEMECTUTEIBHBIN U PACIIPEIETUTEIbHBIN 3aKOHBI;

3) BBIUNCJIATh CKAJIPHOE IIPOM3BEICHUE BEKTOPOB, HAXOIUTh YrOJd MEXIY BEKTOPAMH,
YCTaHaBJIUBATh NEPIEHIUKYISIPHOCTD MPSMBIX.

Buinyckuux nonyuum 603mModxicHOCMb.!

4) 061a0emb 8eKMOPHBIM MeMOoOOM OJisl peuleHus 3a0ay Ha BblYUCTeHUe U OOKA3AMENbCMBO;
5) npuoodpecmu onvim GbINOIHEHUSI NPOeKmMo8 Ha memy «lIpumenenue 6ekmopHo20 memooa
npu pewienuy 3a0a4 Ha Gbl4UCTIeHUe U OOKA3AMeTbCMBO .

Onucanue MaTEePHAJIBbHO-TEXHHYECCKOI0 o0ecneueHus 06p330BaTe.TII)HOFO nmpouecca
HOpMaTI/IBHHe HJOKYMEHTBI

1. @enepalibHbIl  TOCYJApCTBEHHBI  CTaHAAapT  OOIIEro  CpeAHEero  OOpa30BaHHUA.
M:IIpocsemenue, 201 1r.

2. @yHIaMEHTAIIBHOE AJIpO cojiepkaHus oouiero oopazosanus. M:Ilpocsemenne, 201 1r.

3. AcmonoB A.I'. ®opmupoBanne YVY]/| B ocHOBHON wmkone. Cucrema 3agaHuil.
M:IIpocsenienue, 2011r.

4. [TpumepHbIe mporpaMMsl 10 y4eOHbIM NpeaMeTaM. MaremaTtuka. 5S—9 Ki1accsl.

5. COopHuk paboumx mporpamMm Mmartemaruka 5-6 bBypmmucrpoa T.A.. M:IIpocsemnicane
2014r.

6. Coopnuk pabouux nmporpamm anredpa 7-9 bypmuctposa T.A.. M:IIpocBemenne 2014r.

7. CO6opnuk pabounx mporpamm reometpust 7-9 Bypmucrposa T.A.. M:IIpocsemienne 2014r.

Cocmas yuebrno-memoouyeckozo komniexkma (YMK) ons 5-6 kraccos

1) Bunenkun H.S., XKoxoB B.U., YecnokoB A.C., lIBapudypa C.M. MaremaTtuka, 5 kiacc.
VYuebunk. U3garenscrBo: Muemosuna 2014 r.

2) Bunenkun H.S., XKoxos B.U., YecnokoB A.C., lIBapudypn C.M., Matemaruka, 6 xmacc.
VYuebunk. U3narenscrso: Muemosuna 2014 r

3) XKoxoB B.1. Marematuka 5-6. MeToauueckoe nocoOue Juist yuuTens.

4)YecnokoB A.C., HemkoB K.M. Marematuka, 5 ximacc. Maremaruka, 6 Kiacc.
CamocrositenbHble paboThl. KOHTpOIbHBIE paOOTHI.

5) B.1.)KoxoB MaTtemaTnueckuii TpeHaxep. 5 Kiacc.

YMK no anceope.

1. Maxkapsiue FO. H. Anrebpa 7xin.,8 ki1.,9xi.: ydeOHHMK s 001eoOpa3oBa-TeNbHBIX
yupexnenuit / 0. H. Makapsrues, H. I'. Munarok, K. 1. He- IH]I-Qé)B, C. b. Cysoposa.
— M.: Ilpocsemienue, 2014.

2. Nymamea 0. I1. Anrebpa, 7,8,9 ki.: tematuueckue tectol / FO. I1. Jly- mureH, B. JI.
Kponrays. — M.: IIpocsenienue, 2011.

3. Xoxor B. . Anrebpa,7, 8 ,9 kin.: numaktudeckue matepuaisl / B. U. XKo-xoB, 0. H.
Maxapsiues, H. I'. Munarok. — M.: [Ipocsewmenue, 2011.

4. XoxoB B. U. Ypoku anredpsl B 7 k1.B 8k, B 9ki1.: kaura juist yuutens / B. U. XKo—xoB,
JI. b. KpaiineBa. — M.: IIpocsemenue, 2011.

5. 3BaBuuJl.W. Anrebpa, 7 xin.. mumaktuueckwe wMarepuansl/ JI. WM. 3BaBumu, JI. B.
Kysnenona, C. b. CyBopoBa. — M.: IIpocsemienue, 2011.



6. MakapsrueB 0. H. Anrebpa, 7—9xkJ1.: 371IeMEHTBI CTaTUCTUKH U TEOPUU BEPOSTHOCTEH:
yuebHoe ocobue / FO. H. Makaperues, H. I'. Munmtok. — M.: [IpocBemenne, 2011.
YM K no eeomempuu JI. C. Amanacaua u op.
1. I'eomerpus: 7—9 xn. /JI. C. AranacsH, B. @. byry3os, C. b. Kagomnes u np. — M.:
[Ipoceemenue,2014.

2. 3ue b. I'. T'eomeTpus: TUAaKT. MaTepuaibl: 7 KI.,8k1., 9xi. / b. T'. 3us,
B. M. Meiinep. — M.: IIpocBemienue,2011.
3. N3yuenne reomerpuu B 7, 8, 9 kinaccax: MeTo, pekoMeHaauuu: K. 1uig yuurens / JI. C.

AranacsH, B. @. byry3os, 10. A. I'na3zkoB u n1p. — M.: IIpocsenienue,2014.
Texnuyeckue cpedcmsa 00yueHus

1) MynbTMeIUitHBINM KOMIIBIOTEp C BBIXOJOM B MIHTEpHET;

2) MynuTUMeIUIHBIN IPOEKTOP;

3) DKpaH WM MHTEPaKTHBHAS JIOCKa;

4) HoyrOyku ¢ BeIx010M B MHTEpHET;

5) Harnsimable mocoOust it Kypca MaTeMaTHKy;

6) Mojenu reoMeTpUIeCKUX Tel;

7) YeptéxHble NPUHAIICKHOCTH ¥ HHCTPYMEHTBHI.
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