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PABOYASA ITPOI'PAMMA

I10 MAaTCMAaTHUKC

VYpoBeHb 00pa3zoBaHus (Kiacc)
OCHOBHOE 00111ee 0OpazoBanue (6-9 knacce)
KommuecTBO yacos 782 yaca

VYuutenb Uy rpynmna yuyuTeneu, pa3padoTYuKoOB padoyel mporpaMmbl

[Iporpamma  pa3paboTaHa B COOTBETCTBHUM  (DelepanbHOro  KOMIIOHEHTa
rOCYJIapCTBEHHOI'O CTaHAApTa OCHOBHOIO 0011ero oopasosanus (yrB. IlpukazomM MuHHCTEPCTBA
npoceemeHus Poccuiickoii @expepanmu ot 18.07.2022 Ne 568 "O BHeceHMM HM3MCHCHUN B
(dhenepaabHBIM TOCYIAPCTBEHHBIN 00pa30BaTENLHBIN CTAHAAPT OCHOBHOI'O O0IIIEr0 00pa3oBaHMs,
VTBEP)KIECHHBIA npukazoM Munucrepcrsa npocsertenns Poccuiickoii @enepamun ot 31 mas
2021 r. Ne 287™).

C y4€toM IlpumepHoii paboueil mpOrpaMMbl OCHOBHOTO 001iero obpasoBanus «MaremMaTHka»
(0a30BBIl  VpOBEHb) UL 5-9 KnaccoB, onxo0OpeHHON pemeHueM DenepasibHOro y4eOHO-
METOINYECKOT0 00BEINHEHHNS 110 00IeMy 00pa30BaHuIo, IPoTokoT :3/21 ot 27.09.2021r.

¢ yu€étom YMK B.U. Bunenkuna u jap. «Maremaruka 5» u «Marematnka 6». VaeOGHuk. 5, 6
knaccel. /H. 5. Bunenknn, B.M. XKoxos, A.C. Yecnokon, C.U. IlIBapudypa — M.: MHeMO3UHa,
2020; Anrebpa FO. H. Makapsiues u ap (7-9) YueOuuk «Anredpa, 7», «Anreopa, 8», «Anrebdpa,
. 10.H.MakapreIues, H.I'.MuHaioK, K.M.Henikos, C.B.CyBopoBa; 10T
pen.C.A.TensakoBckoro.- M.: Ilpocsemenue, 2020; I'eomerpus JI.C. Artanacsna u_ap. (7-9).
Yueonuk. I'eomerpusa 7-9 knaccel. /JI. C. Aranacan, B. @. byry3os, C. b. Kagomues, 3. T
[osusk, 1. U. IOanna — M.: ITpocserienne, 2020




MHNOACHUTEJBHASA 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA «MATEMATHKA»

PabGouass mporpamma mo maTemaTuke s oOydaromuxcs 6—9 kmaccoB paspaboraHa
Ha ocHoBe denepasbHOr0 roCyIapCTBEHHOrO 00pa30BaTENLHOTO CTAaHAApPTa OCHOBHOTO
o01iero oopazoBaHus C y4€TOM M COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, IPEIBIBIIEMBIX K
MaTeMaTHYeCKOMYy O0pa30BaHMIO, M TPAAMIMA POCCUHCKOrO 00pa3oBaHUs, KOTOpHIE
00€eCreYnBalOT OBJA/ICHUE KJIIOUYEBBIMA KOMIIETECHIMSIMUA, COCTABIISIOUIMMHU OCHOBY IS
HENPEPbIBHOTO O0pa30BaHMA M CAMOPA3BUTHS, a TAKXKe ILEIOCTHOCTh OOIEKYJIbTYPHOTO,
JUYHOCTHOTO W IMO3HABATEJIBHOIO pa3BUTUs oOydaromuxcs. B paGouell mporpamMme y4TeHbI
uaeu u nonoxenuss Konmenuuu pa3BuUTHsS MaremMarudeckoro oOpasoBanusi B Poccuiickoii
Oenepaunu. B snoxy nudpoBoit Tpanchopmanuu Beex cdep 4enoBEUECKOW esSTEIbHOCTH
HEBO3MOXXKHO  CTaThb  OOpa3oOBaHHBIM  COBPEMEHHBIM  4eJOBeKOM  0e3  0a3oBoit
MaTeMaTHYeCKOW IOATOTOBKH. YXKe B IIKOJIC MATEMaTHKa CIY)KUT OMOPHBIM TPEIMETOM
JUIS U3YYEHHS CMEXHBIX TUCHUIUIMH, a I[IOC/ie IIKOJbl peallbHONM He0OXOAUMOCThIO
CTAaHOBUTCS  HEINpPEpbIBHOE  OOpa3oBaHue, 4YTO TpeOyeT  MOJHOLEHHOW  0a30Boi
001eo0pa3oBaTeIbHOW MOATOTOBKHA, B TOM YHCIE W MaTeMaTHYecKoW. DTO 00yCIOBICHO
T€M, 4YTO B HAaIIM JHU pPAcTéT 4YMCIO Mpodeccuid, CBI3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MAaTEeMaTHKH: M B cepe PKOHOMHUKH, U B OHM3HECE, U B TEXHOJOTHUECKUX
o0nacTax, W Jaxke B TryMaHuTapHbix chepax. Takum oOpa3om, Kpyr IIKOJIbHHUKOB, IS
KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUYUMBIM
MIPEeIMETOM, PACIIUPSIETCS.

[TpakTHyeckasi MOJE3HOCTh MaTEMaTHKU OOYCIIOBJIEHA TEM, YTOEE MPEIMETOM SIBIISIOTCA
dbyHIaMeHTalbHBIE  CTPYKTYPBl ~ HAlmIero  MHpa:  HPOCTPAaHCTBEHHbIE  (GopMbl U
KOJMYECTBEHHBIE OTHOILIEHUS OT MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE,
710 AOCTaTOYHO CJOXHBIX, HEOOXOIUMBIX Ul Pa3BUTHUS HAy4YHBIX U MPUKIAIHBIX ujeil. bes
KOHKPETHBIX MaTeMaTHYECKMX 3HAHWH 3aTPyIHEHO MOHWMaHWE TPUHIMIIOB yCTPOMCTBA U
UCIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCHPHUSATHE M HUHTEpHpeTalus pazHooOpa3zHON
COLIMAJIbHOW,  SKOHOMMYECKOH,  MOJUTHYeCKOM  uHpopmauuu,  Manodp¢eKTuBHA
MOBCEJIHEBHASI NPAKTUYECKas JeSITeNbHOCTh. KaXkIoMy 4UelnoBeKy B CBOCH IKU3HU
MPUXOJUTCS BBINOJHATh PAcu€Tbl M COCTABIATH ANTOPUTMBI, HAXOIUTh WU HPUMEHSTbH
(dbopMyIIBI, BIAIETh MPAKTHUECKUMH MTPUEMAMH T€OMETPHUUECKUX W3MEPEHUH U TTOCTPOSHHIA,
yuTaTh MH(OpPMAIMIO, MPEJICTABICHHYI0 B BHJIE TaONUL, TUarpaMM M rpadukoB, KUTh B
YCIIOBUAX HEONPEIEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIA XapakTep CIy4aiHbIX COOBITHI.

OnHOBpEMEHHO C paclmupeHueM chep MNpUMEHEHHsT MaTeMAaTUKU B COBPEMEHHOM
obmecTBe BCE 0Oojee BaXKHBIM CTAHOBHTCS MAaTEMaTHUYECKWH CTHJIb  MBIIIICHUS,
TIPOSIBIISIFOIIIMIACS B OTIpEIeTIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce n3y4eHnst MaTeMaTuKH
B apceHasl MPUEMOB M METOJ/IOB MBIIUICHHS YeJIOBEKa €CTECTBEHHBIM 00pa3oM BKIIOUYAIOTCS
WHIYKIHS U TeAYKIUs, 0000IIeHne W KOHKPETH3aIus, aHajln3 U CHHTE3, Kiaccuukanus u
cucremaruszanus, abcrparupoBaHue M aHanorus. OOBEKTHl MaTeMaTHYeCKHX IpaBUIIa
YMO3aKIIOYeHUH, MX KOHCTPYMPOBAHHUS DPACKPBIBAIOT MEXAHHM3M JIOTHYECKUX IOCTPOEHHH,
CTIIOCOOCTBYIOT BBIpAaOOTKE YMEHUs (hOPMYITHPOBATH, 0OOCHOBHIBATH H JIOKA3bIBATh CYKICHHUS,
TEM CaMbIMPa3BUBAIOT JJOTMUECKOE MBIIIITIeHHE. Benyias poib npuHaaie)kuTMaTeMaTuKe U B
(GOpPMHUPOBAHUN ~ ANTOPUTMUYECKON KOMITOHEHTBI MBINUICHUS ¥ BOCIHTAaHUH YMEHUH
JeCTBOBATH IO 33/IaHHBIM AJTOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATH
HOBbIE. B mporecce pemeHus 3agady — OCHOBOM y4yeOHOW [eATeNbHOCTH Ha YpPOKax
MaTeMaTHKH — Pa3BUBAIOTCS TAK)Ke TBOPUYECKAs UIIPUKIIAIHAS CTOPOHBI MBIIICHHS.

OOyuenne MareMaTuke Ja€T BO3MOXHOCTh pa3BUBAaTh y OOYyYarOMIMXCS TOYHYIO,
panMoHANBHYI0 W HWHPOPMATHBHYIO pedb, yMEHHE OTOHMpaTh HauOoyiee MOAXOIAIINE



S3BIKOBBIC, CHMBOJHMYECKHE, Tpaduyeckue cpencTBa s BBIPAKECHUS CYXKICHUH U
HArJIAJHOTO UXTIPEICTaBICHUS.

Heo0xoauMbIM KOMITOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
o011ee 3HaKOMCTBO C METOJIaMH [TO3HAHUSI ICHCTBUTEIBHOCTH, MTPEJCTABICHHE O MPEIMETE U
METO4aX MAaTEMAaTHUKH, HUX OTJIUUHMH OT MCTOAOB APYIruX CCTCCTBCHHBLIX WM T'YMAHWUTAPHBIX
HayK, 00 0COOEHHOCTAX MNPUMCHCHUSA MATCMATUKH Ui PCHICHUSA HAYYHBIX W HPHUKIIAIHBIX
3aga4. Takum oOpa3om, MaTeMaTHYecKoe 0Opa30BaHNE BHOCUT CBOM BKJIAJ B ()OPMHUPOBAHUE
OOIIEHKYJIBTYpBI YEIOBEKa.

W3yueHne MareMaTHKH TaKXe CIOCOOCTBYET SCTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKa,
IIOHUMAHWUIO KpPAaCOTbl MW  HU3AIICCTBA MATCMATHYCCKUX paCCY)KIIeHI/If/'I, BOCIIPUATHUIO
reOMETPUYECKUX (POPM, YCBOCHHIO HJICH CUMMETPHHU.



HEJHU U OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O ITPEIMETA
«MATEMATWKA». 6-9 KNACCHI

[TpropuTeTHEIMU LENIAMU 00Y4EHHUSI MaTeMaTHKe B 6—9 Kiaccax sBISIOTCS:

— ¢opMupOBaHHE LIEHTPAJIBHBIX MAaTEMaTHUYECKUX MOHATHH (YUCIO, BEIWYHMHA,
reoMerpuueckas ¢urypa, ImepeMeHHas, BEpOSITHOCTb, (YHKLHSA), 0O0eCreYnBaIOIINX
MPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHUs 00y4arOIINXCS;

— IIOABCICHHUC 06yqafoumxcs1 Ha JAOCTYIIHOM JJiI HHX YPOBHC K OCO3HAHHIO
B3aUMOCBA3U MATCMATUKH U OKPYKAOMICIo MUpa, IOHUMAHHUC MATCMATHKU KaK 4aCTU 06].[16171
KYJIBTYPBI UCJIOBCUCCTBA,

— pa3BUTHE UWHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH  OOydJaromuxcs,
[IO3HABATEJIIbHON aKTMBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIIJICHMUS,
MHTEpPECca K U3YYEHUIO MAaTEMaTUKU;

— (opmupoBanue  (GYHKIHMOHAJIBHOM  MATEeMaTHYECKOM  TPaMOTHOCTH:  YMEHMS
pacrio3HaBaTh NPOSIBICHUS MAaTEMAaTUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeaIbHBIX )KU3HEHHBIX CUTYAlUSX U IPU U3YUYEHUU IPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (OpPMYIMpPOBaTh MX HA SA3bIKE MAaTEMAaTUKH U CO3/1aBaTh
MaTEMaTUYECKUE MOJENH, INPUMEHATH OCBOCHHBIM MAaTEMAaTUYECKUM ammapar Uil PeLeHUs
[IPAKTUKO-OPUEHTUPOBAHHBIX  3aJa4, MHTEPIPETUPOBATb U  OLEHUBATh  IOJY4YEHHbIE
pE3yJIbTaTHI.

OcCHOBHBIE JIMHHUM COJIep)KaHUsl Kypca wmaremMaTuku B 6—9 kiaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («AnreOpandyeckre BBIPAXKCHU», «YPaBHEHHUS U HEPABEHCTBAY),
«Dynkuuny», «l'eomerpusi» («l'eomerpuueckue QUIrypsl M HX CcBoMcTBa», «M3mepenue
reOMETPUYECKUX BEIUYMHY»), «BeposTHOCTb M cTaTUCTHKa». JlaH Hble JMHUU Pa3BUBAOTCS
napajuleJIbHO, KaKasi B COOTBETCTBUMC COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT
JpyroH, a BTECHOM KOHTaKTe W B3aumojieicTBuu. Kpome 3Toro, nux oObenHMHSET JOrHuecKas
COCTaBIAOLIAs, TPAAMLMOHHO  TpUCYyIass  MaTeéMaTUKE W IPOHU3bIBAIOIAs  BCE
MaTeMaTHUYecKue Kypchl U conaepkareibHble TMHUU. CdopMmynupoBaHHoe B PenepaibHOM
roCyJapCTBEHHOM OQR30BaTEIbHOM CTaH/IApTE OCHOBHOIO 00mIero oOpa3oBaHUs TpeOOBaHHE
«YMETb OIIEPUPOBATh MOHATUAMU: ONPEJEICHUE, AKCUOMA, TEOPEMA, J10KA3aTeIbCTBO; YMEHUE
pacrno3HaBaThb MCTUHHBIE U JIOXHBIE BHICKA3bIBAHUS, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHMWA W OTPULIAHUS BBICKA3bIBAHMUI» OTHOCHTCA KO BCEM Kypcam, a
(dbopMUpOBaHUE JIOTUYECKUX YMEHMH pacrpeiesnseTcsl Mo BCeM rojaM OOy4YeHHs] Ha YpOBHE
OCHOBHOT0 0o01iero odpasosanus. Conepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM
pesyibTataM ocBoeHus IlpumepHol paboduell mporpaMMsbl, paclpeneléHHbIM IO Tojam
0o0y4deHHusl, CTPYKTYpUPOBAHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIUIUAIBHBIM
BOINpocaM oOydaroluecs: o0palajuch HEOJHOKPATHO, YTOOBI OBJIAJIEHUE MaTeMaTHYECKUMU
NOHATUSMM W HaBbIKAMM  OCYLIECTBJISIIOCH  IIOCJIEJOBATEIBHO M IOCTYHATEIBHO, C
coOI0IeHeM PUHIIMIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOUAINCh B OOIIYIO CUCTEMY
MaTeMaTHYECKUX IIPE/ICTaBICHUH 00yJaromuxcs, paciupss 1 yriyosss e€, oopa3ys npouHble
MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O ITIPEJIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ denepanbHBIM TOCYIapCTBEHHBIM OOpa30BATEIbHBIM CTaHIAPTOM
OCHOBHOTO 001ero o0Opa3oBaHHS MaTeMaTHKa SBJSIETCS OOs3aTENIbHBIM TMPEAMETOM Ha
JAaHHOM YpoBHe oOpa3oBaHusa. B 6—9 xknaccax ydeOHBId mpenmer «MareMaTHKa»
TPAaTUIIMOHHO M3YyYaeTcsi B paMKaxX CIEAYIOIUX y4eOHBIX KypcoB: B 6 Kiacce — Kypca
«MatemaTuka», B 7—9 kiaccax — KypcoB «Auredpa» (BKIItoUas IEMEHThl CTATUCTUKUA U
Teopun  BeposiTHocter) wu  «['eomerpusi».  Hacrosmedr  mporpamMMoi — BBOAMTCS



CaMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposiTHOCTh U CTAaTHCTUKA.

Hacrosimieit mporpaMMoii peaycMaTpruBaeTcs BhIJICTICHUE B yUeOHOM IUIaHE HA U3YYCHHE
MaTeMaTHKH B 6 Kilacce 5 y4eOHBIX YacOB B HEJIEIIO B TE€UEHUE KAXKIOI0 rojia 00y4eHusl, B /—
9 kmac cax 6 y4eOHBIX YacoB B HENENIO B TEUCHHE KaXKIOro rojpa oOydeHus, Bcero 782
y4eOHBIX Yaca.

Temaruueckoe IUIAHUPOBAHHWE YYEOHBIX KYpCOB U PEKOMEHJYEMOE paclpeielieHue
y4eOHOT0 BPEMEHH ISl U3YUCHHSI OT/ICIBbHBIX TeM, IPEJIOKEHHbBIE B HACTOAIICH ITpOrpamMmme,
HAJ0 paccMaTpuBaTh KaK MPUMEPHbIE OPUEHTHPHI B IOMOIIb COCTaBUTENIO aBTOPCKOM
paboueil mporpaMMbl M TPEXKIEC BCErO YUuTeNno. ABTOp pabodeld MmporpamMmbl BIpaBe
YBEJIMYUTh WJIM YMEHBIIUTH MPEAJOKEHHOE YHUCIO Y4YEOHBIX YacoB Ha TEMY, YTOOBI
yIrayOuThCS B TEMAaTHKY, O0Jiee 3aMHTEPECOBABIIYIO YYEHUKOB, WJIM HAIpPaBUTh YCHIIMS Ha
IIpeoJ0JeHUE 3aTpyaHeHui. JlomycTMMO TakXke JIOKaJbHOE IE€pepacupe/ieieHue U
MepecTaHOBKa AJIEMEHTOB COJEp)KaHUSI BHYTPHU JaHHOTO Kiacca. KomndyecTBo MpOBEPOUYHBIX
paboT (TeMaTU4YeCKHI W UTOTOBBII KOHTPOJIb Ka4eCTBA YCBOCHHS Y4€OHOrO MaTepuasa) U ux
TUI (CAaMOCTOSITEIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOT CSl HA YCMOTPEHUE yUUTEI.
Taxxe yuuTenb BOpaBe YBEIMYUTh UM YMEHBIIUTH YUCIO YU4E€OHBIX 4acOB, OTBEAEHHBIX B
[TpumepHo#t pabodeit mporpamMMe Ha OOOOIICHHE, MOBTOPEHUE, CUCTEMATH3AIUI0 3HAHWUN
oOy4aromuxcs. ETUHCTBEHHBIM, HO MPHHUUIHAIBHO BAXKHBIM KpPUTEPHEM, SIBISIETCS
JOCTUKEHHE PE3YJIbTaTOB O0yUEHHS, YKa3aHHBIX B HACTOAIICH Mporpamme.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O
HPEIMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOIO OBLLUEFO OBPA3OBAHUA

OcBoenue yuyebHoro mpeamera «MaremaTuka» JIOJDKHO 00ecneuuBaTh JIOCTHKEHHE Ha
YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs CIEAYIOUIMX JIMYHOCTHBIX, METAlPEIMETHBIX M
IIPEIMETHBIX 00pa30BaTEIbHbIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE PE3YJbTaThl OCBOCHMs IporpaMMmbl yueOHOro mnpenmera «MaremaTuka»
XapaKTepU3yIOTCSL:

IlaTpuoTnyeckoe BOCIMTAHHE:

IIPOSIBIIEHUEM HHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUHCKOM MaTeMAaTUKH,
LICHHOCTHBIM OTHOILUEHUEM K JOCTHKEHUSAM POCCUHCKMX MAaTEMaTUKOB M POCCHUCKOMN
MaTEMaTHUYECKON IIKOJbI, K HC IOJIB30BAHMIO OTUX JOCTHKCHWM B JApPYyrMX HayKax H
MpUKIaIHbIXChepax.

I'paxnaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIHUTAHHE:

FOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEH TpakJaHMHA W peaju3alud €ro Impas,
IIPEJCTABICHUEM O MAaTeMaTHMYECKHMX OCHOBAaX (YHKLMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SIBJIGHUH, MPOLIEyp Tpa)JIaHCKoOro oOuiecTBa (BbIOOPHI, ONPOCHI U Mp.); TOTOBHOCTBHIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C NPAKTUYECKUM MPUMEHEHHEM JIOCTUKEHUHN
HayKH, OCO3HAHHEM BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHILIUIIOB B IEATEIBHOCTH YUEHOTO.
TpynoBoe Bocnuranue:

YCTAaHOBKOM Ha aKTMBHOE YYacTUE€ B PELICHUM MPAKTUYECKUX 3ajad MaTeMaTH4eCKOU
HaIpaBICHHOCTH, OCO3HAHWEM BA)XKHOCTH MAaTEMaTH4ECKOro OOpa30BaHUS Ha MNPOTSHKEHUU
BCEH KM3HM JJISl YCHEIIHOW MPO(eCcCHOHANBHOM IEeSTENFHOCTH U PAa3BUTHEM HEOOXOMMBIX
YMEHUI; 0CO3HAHHBIM BBIOOPOM M MOCTPOCHUEM MHAMBUAYAIbHONW TPAEKTOPUU 00pa30BaHUs
1 ’KM3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.
JCTeTHYEeCKOe BOCIINTAHHE:

CIIOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETHMUECKOMY BOCHPHUATHIO MaTEeMaTHYECKHUX
O0BEKTOB,  3ajlay, pEUICHUH, PpacCyXJEHUH; YMEHHMIO BHIETb MaTeMaTHYECKue
3aKOHOMEPHOCTH B UICKYCCTBE.

IleHHOCTH HAYYHOIO MO3HAHUSA:

OpUEeHTalMel B JEATENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHbIX IpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS 4YEJIOBEKa, HPUPOABI M OOILIECTBA, MOHUMAHUEM
MaTeMaTHYeCKONM HAayKH Kak c(epbl 4YelOBEYECKOW NEesTENIbHOCTH, ITAaloB €€ pa3BUTHS U
3HAUUMOCTH JJI  Pa3BUTHsI LUBHUIM3ALUU; OBJAJCHUEM SI3bIKOM MAaT€MaTUKH U
MaTeMaTHYeCKON KYyJbTYpOW KaK CpEACTBOM IMO3HAHHUS MHpA; OBJIAJEHUEM MPOCTEUIIUMU
HAaBBIKaMU HUCCIIEI0BATENIbCKON 1€ATEIbHOCTH.
duznyeckoe BocIUTaHUE, (opMUPOBaHHE KYJIbTYPbI 310POBbSi H IMOLMOHAJIBLHOIO
Oslaromosty4ms:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/10pPOBbS, BEACHUS
310pOBOro oOpasza KHM3HM (3I0pOBOE NHUTaHUE, COANTAHCUPOBAHHBIM pPEXHUM 3aHATHH H
OTJbIXa, PEryJsipHas (u3nyeckass aKTUBHOCTbH); C(HOPMHPOBAHHOCTHIO HaBbIKAa pedUIeKCHH,
MIPU3HAHUEM CBOETO MIPaBa Ha OMIMOKY M TaKOT'o )K€ MpaBa JAPYroro yeloBeKa.
JKOJI0rHYeCKOoe BOCIIUTAHME:

OpHEHTAaIel Ha NMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUM NI pelieHus 3ajad B 00IacTH
COXPAHHOCTH OKpYXarolle cpebl, TUIAHWPOBAHUS TOCTYNKOB U OLIEHKH HX BO3MOXKHBIX
MOCTENCTBUM Ui OKpYXarollell  cpelpl; OCO3HAaHMEM  IJIOOATbHOTO  XapakTepa
AKOJIOTMUYECKUX MPOOJIEM U IyTel UX pellieHusl.

JInyHOCTHBIE pe3yJIbTaThl, 00eceYnBaOIIMe AANTAIHI0 00y4aKIIerocst K
HU3MEHAIIMMCS YCJI0BHAM COLMATbHON U NPUPOAHOI cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIMIEHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH 4Y€pe3 MPAaKTUYECKYK ACATEIbHOCTh, B TOM 4YHCIE YMECHHME YUYUTBHCSI Yy



Apyrux Jofel, mpuoOperaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKU U
KOMIIETEHIIMH U3 OINbITa IPYIHX;

HEOOXOIMMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOPMYIHPOBATH UJCH,
IIOHATUS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSX, B TOM YHCIIE paHEEe HE U3BECTHBIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllUIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYALUIO
KaK BbI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTHPOBATh NMPUHUMAEMbIC PEIICHUS U JIeHCTBHA,
(GopMyIMpOBATH M OLIEHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

MeTanpeameTHble  pe3y/ibTaTbl  OCBOEHMst  MpOrpammbl  y4ebHoOro  npegmeta
«MaTtemaTmka» XapaKTepusylTca OBNaAEHUEM YHUBEPCAsIbHbIMU MO03HABAMENbHbIMU
delicmsusamu, YHUBEPCANbHbIMU KOMMYHUKAMUBHbIMU Oelicmeusmu U yHUBEPCAAbHbIMU
peaynamusHsimu delicmeauamul.

1) YHnusepcanvuvie no3nasamenvhvle Oeticmeusi obecneyusarom Gopmuposarue 6a306bix
KOCHUMUBHBIX NPOYECCO8 00yUaromuxcs (0ceoeHue Memooos NO3HAHUL OKPYIHCAIOue20 Mupa,
npuMeHenue  J102UYeCKUX,  UCCLe008aAMeNbCKUX — onepayutll, ymeHuli pabomamsv ¢
ungopmayueti).
ba3oBbie noruueckue JaEHCTBUS:

—  BBIBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEeMAaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUM MEXKAY TMOHATUIMH; (OPMYIHPOBATH OINPEACIICHUS] TOHSATHH;
YCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KIAcCU(PUKALMU, OCHOBAaHUS sl OOOOLICHUS H
CpaBHEHUS, KPUTEPHUH TTPOBOJUMOTO aHAIIN3A;

—  BOCIIpUHUMATh, (POPMYJIHMPOBATH U MPEOOPA30BHIBATH CYXKJEHUSA: YTBEPAUTEIbHBIC U
OTpHUIaTeNIbHbIE, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

—  BBIABIIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IIPOTUBOPEYHSI B (paKTax,
JAHHBIX, HAONIOJEHUSIX U  YTBEPXKICHUSAX; TMpearaTb KPUTEPUU IS BBISBIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

—  JIeNnaTh BBIBOJBI C MCHOJb30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUeHHU M, YMO3AKITIOUEHUH 110 aHAJIOTHH;

— pa30upaTh JI0Ka3aTeJIbCTBA MATEMAaTHUYECKUX  YTBEPKIEGHUM (TIpsiMble W OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITENIBHO HECIOXKHbBIE JO0Ka3aTelbCTBA MaTEeMaTHUECKHX
($akToOB, BBHICTpaUBaTh APrYMEHTAIIMIO, IPUBOAUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

—  BBIOMpaTh cmoco0 pemieHus y4eOHOHM 3amaun (CpaBHHMBAaTH HECKOJIBKO BapHUaHTOB
pemieHusi, BBIOMpaTh HaMOOJEe TMOIXOMAIIMNA C YYETOM CaMOCTOSTEIIBHO BBIJCICHHBIX
KPUTEPUEB).

bazoBrle uccenoBaTelIbCKUE JIEHCTBUS:

—  UCIOJNB30BaTh  BOMPOCHI KAk  HMCCJIEAOBATENbCKUN  MHCTPYMEHT  TO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (UKCHUPYIONIME TPOTHBOpPE YHe, MPOoOJIeMy, CaMOCTOSITEIBHO
yCTaHaBIWBAaTh HCKOMOE H JaHHOE, (OPMHUPOBATH THUIOTE3y, apPryMEHTHPOBATh CBOIO
MO3UIINI0, MHCHUC;

—  IPOBOJUTH IO CAMOCTOSITENIBHO COCTaBJIEHHOMY IUJIaHY HECJOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAaHUE TIO YCTAHOBJIICHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOTrO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXy CO00ii;

—  CcaMOCTOATEIbHO  (OpPMYIUPOBAaTH OOOOIIEHWS W  BBIBOABI IO  pe3ylbTaTam
MPOBEAEHHOTO HAOJIONIEHUs, WCCJIEAOBAHMS, OIEHUBATh JIOCTOBEPHOCTHh MMOJTYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB M 0000 IIEHUIA;

—  MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE IMPOIIECCA, a TAKXKE BBIIBUTATh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHSIX.

Pabota ¢ undopmarnueii:

—  BBUIBIATH HEJOCTATOYHOCTh M M30BITOYHOCTH WMH(GOPMAIUHU, JAHHBIX, HEOOXOIUMBIX



JUIS PELICHHUs 33/1a4H;

—  BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3MPOBATH M HMHTEPIPETUPOBATH WH(POPMAIIHIO
pas3IMYHbIX BUJOB U (GOPM IPECTABICHMUS;

—  BbIOMpath popMy npeacTaBiIeHUs HHPOPMALMU U UIUTIOCTPUPOBATh pelllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpadukoil 1 X KOMOMHAITUSIMH;

—  OLIGHMBATh HAJAEKHOCTh MHPOPMALUHU TI0 KPUTEPHUSM, MPEATIOKECHHBIM yUUTEIeM WIN
c(OpPMYIMPOBAHHBIM CAMOCTOSITEIIBHO.

2) Yuusepcanvivie KOMMYHUKAMUGHbIE Oelicmeus 06ecneuuaiom cghopmupo8anHocms

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OOmenue:

—  BOCIPHUHHMMATH M (OPMYIHUPOBATH CYKJECHHS B COOTBETCTBHH C YCIOBHUSIMH M LIEISIMU
oO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX
TEKCTaxX, JaBaThb IIOSCHEHUS II0 XOJy PpEIICHUs 3aJadd, KOMMEHTUPOBATb IIOJyYEHHBIN
pe3ysbTar;

— B X0Jie 00CYKJIeHHs 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKJaeMOil TeMbI, IPOOIEMBI,
pelaeMoil 3aaun, BbICKA3bIBATh MJIEU, HALIEJICHHbBIE HA MOMCK PELIEHMSI; COIIOCTABISATh CBOU
CYXJIEHUS C CYXKJIEHUSIMH JPYTUX YYaCTHMKOB JHMajora, oOHapyKUBaTh pa3iMyue U CXOJCTBO
MO3UIMI; B KOPPEKTHOM (hopMe GOpMyINPOBATH Pa3HOIJIACUS, CBOM BO3PAKECHUS,

—  MPEACTaBIATh PE3YNbTAThl PEILICHUS 33Ja4uH, SKCIIEPUMEHTA, HCCIEA0BaHUS, POEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (oOpMar BBICTYIJICHMS € Y4YETOM 3ajad [pe3eHTalud MU
0COOEHHOCTEN ayIMTOPUH.

CoTpyaHUYecTBO:

— TIOHUMAaTh M HUCHOJb30BaTh MPEUMYIIECTBA KOMAHJHONH M MHIUBUAYAJIbHOW pabOThI
IPU pEeIIeHUH y4eOHBIX MAaTEeMaTHUECKUX 3a/1a4;

— IPUHUMATH LI€Jb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATh OPTaHMU3ALUI0 COBMECTHON
paboThl, pacrpeneniaTb BHUIbl pabOT, JOroBapUBaThCS, OOCYXXIaTh IMPOLECC MU pe3yibTar
paboThl; 00001aTh MHEHHST HECKOJIBKUX JIFOJICH;

— ydYacTBOBaTh B TPYNmNoBbIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI U JIP.); BBIIOJIHATH CBOIO YacTh pabOThI M KOOPJAUHUPOBATH CBOU JEHCTBUS
C JAPYTMMHU 4WIEHaMU KOMAaH[Ibl; OLIEHHMBATh KaueCTBO CBOErO BKJaja B OOMIMM MPOAYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

3) Vhusepcanvhvie pecynamuensle Oelicmsus 0bOecneyusaom Gopmuposanue CmoiCl06bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

— CaMOCTOSITEJIbHO COCTaBIIATh IUJIaH, AJITOPUTM pelIeHus 3ajayd (WIM €ro yacTh),
BbIOMpATh CIIOCOO pelIeHUs C YYETOM UMEIOLIUX CSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIIH.

CaMOKOHTpOJIb:

— BJaJETh Coco0aMu CaMOIPOBEPKH, CAaMOKOHTPOJISL MpoIiecca M pe3ybTaTa pelieHus
MaTeMaTHYECKON 3aJ1auu;

— IPEIBHUJETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PEIICHUU 3a7aud, BHOCUTh
KOPPEKTHUBBl B JESTENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, HAMNJIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

— OIICHMBaTh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTH IOCTABIECHHON LIENHU U YCIOBUSM,
OOBSACHATH NPUYUHBI JOCTHKEHHUS WJIM HEJOCTHKEHHS IeNd, HAXOAWUTh OIIMOKY, TaBaTh
OLIEHKY ITPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynabTaThl ocBoeHusl llpumMepHoill pabGoueilt mporpammbl IO MaTeMaTHKE
NpEeJCTaBIeHbl MO TrojaM oOO0y4eHHs B CIEAYIOMIMX pa3jeiax MporpaMMbl B paMKax
OT/ETBHBIX KypcoB: B 5—06 kimaccax — kypca «Maremarukay, B 7—9 Kiraccax — KypcoB
«Anrebpay, «I'eomerpus», «BeposSTHOCTb U CTATUCTHKA.



Pa3Butne  sorMueckux — IPEACTAaBICHUM W HABBIKOB  JIOTHYECKOTO  MBIILICHUS
OCYIIECTBJISIETCS Ha MPOTSHKCHUH BCEX JIET OOYYEeHHsS B OCHOBHOM INKOJE B paMKaxX BCEX
Ha3BaHHBIX KypcoB. [Ipeamnonaraercsi, 4To BBITYCKHUK OCHOBHOW IIKOJBbI CMOXET CTPOUTH
BBICKA3bIBAaHUS W OTPUIIAHMS BBICKA3bIBAHWK, paclo3HABaTh WCTUHHBIE U  JIOKHBIE
BBICKA3bIBAHUSA, [MPUBOAUTH NPUMEPbl U  KOHTPHPUMEPHI, OBJIAAEET IOHATUIMHU:
ompeJeleHue, akCMoOMa, TeopeMa, J0Ka3aTelIbCTBO — M HAYYHUTCA HCIIOJIB30BaTh UX IPH
BBITIOJIHCHUH YUY€OHBIX U BHEYUYEOHBIX 3ajad.



HEJIN U3YYEHUSA YYEBHOI'O KYPCA «MATEMATHKA» 6 kiace

[TpropuTeTHBIMHU LIENAMU 00Y4YEHUS MaTeMaTHKe B 6 Kilacce SBIISIOTCS:

— MpOJOJDKEHUE (POPMHUPOBAHUS OCHOBHBIX MaTeMaTHYECKUX MOHATHH (4MCII0, BEIMYMHA,
reomerpuueckas ¢urypa), 00eCHeuMBaIOIIUX HPEEMCTBEHHOCTh M  MEPCIEKTUBHOCTH
MaTeMaTU4eCcKOro 00pa3oBaHus 00y4aroUINXCs;

— pa3BUTHE MHTEUIEKTyalbHbIX M TBOPYECKMX CIIOCOOHOCTEH  OOyuarommxcs,
[IO3HABATEJIIbHON  AKTUBHOCTH, MCCJIENOBAaTEIIbCKUX YMEHHMH, MHTEpeca K H3YYEHHIO
MaTEMAaTHKH;

— TOfBeIeHHE 00YJaIOMXCsl HA JOCTYITHOM Il HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEMAaTHKHU U OKPYXKaKOLIET0 MUPA;

— ¢opmupoBanne  (YHKIMOHATHHOH  MaTeMaTHMYeCKOW  TIPaMOTHOCTH:  YMEHHSA
pacrio3HaBaTh MaTeMaTHYECKHE OOBEKThl B PEAJIbHBIX JKU3HEHHBIX CUTyalMsIX, NPUMEHAThH
OCBOCHHBIE YMEHHUs Ul PELICHUS IMPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4d, MHTEPIPETUPOBATH
[I0JIy4YEHHBIE PE3YJIbTAThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUUYECKON CUTYalUH.

OcHOBHBIC JIMHUM COJCpXKAHUSA Kypca MaTeMaTHKd B 6 Kiacce — apudmerndeckas U
reOMEeTpUYEeCKasi, KOTOpbIE pa3BUBAIOTCS MApAJJIENbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOMW JIOIMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT APYroi, a B TECHOM KOHTAaKTE U
B3auMoielicTBUH. Takke B Kypce NPOMCXOTUT 3HAKOMCTBO C JJIEMEHTaMU aireOpbl U
OIMCATEIIBHONW CTaTUCTUKH.

N3yuenune apupmeTnyeckoro MmaTepuaja HauMHAETCA CO CHCTEMAaTU3allud M pPa3BUTHUS
3HaHUM O HATYPAJIbHBIX 4YMCIJIAX, IOJYYCHHBIX B HadaJbHOW mkone. [Ipm sTom
COBEPILICHCTBOBAHHE BBIUYUCIUTENBHON TEXHUKH U (OPMHPOBAHUE HOBBIX TEOPETHUYECKHX
3HaHUIl coderaeTrcs C Pa3sBUTHEM BBIUMCIUTEIBHOW KYJIbTYphl, B YACTHOCTU C OOy4YEHHEM
[poCcTEeHIIUM TNpuéMaM NPUKHAKHM M OLEHKU pe3ysbTaTOB BblUMCIEHUH. I3yuenue
HaTypaJbHBIX YHUCEN MpPOJ0JDKAaeTcs B 6 Kiacce 3HAKOMCTBOM C HadajbHBIMU IOHATHSAMU
TEOpUU JIETUMOCTH.

Jpyroit kpynHblii 070K B coaepKaHUM apu(pMETHUEeCKON JTMHUU — 3TO Jpobu. Hawano
M3Yy4eHUsI OOBIKHOBEHHBIX U JECATUYHBIX Ip0o0eil OTHECEHO K 5 Kitaccy. DTO MEepBhIi ATan B
OCBOGHHMHU JpoOei, KOrjaa MNPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESAMH, MOHATHIMU
teMbl. [Ipu 3TOM paccmoTpeHre OOBIKHOBEHHBIX APOOEH B MOITHOM OOBEME MpPEIIIECTBYET
U3YUEHHIO JECATUYHBIX ApOoOeH, YTo 1enecoo0pa3HO C TOYKM 3PEHUS JIOTUKU H3JI0KEHHS
YHMCIOBOM JMHUU, KOTJa MpaBuia ASUCTBUI € NECATUYHBIMH APOOSMHU MOKHO OOOCHOBATH
YK€ H3BECTHBIMU QJITOPUTMAMH BBINIOJIHEHUSI JACUCTBUM € OOBIKHOBEHHBIMU APOOSIMH.
3HaKOMCTBO C JIECATHUYHBIMH JPOOSIMM PACIIUPUT BO3MOXKHOCTH Ui TOHUMAaHMS
00y4aroIMMUCs TPUKIATHOTO IPUMEHEHHSI HOBOH 3aIIMCH MPU U3YUYEHUHU JPYTUX IPEIMETOB
U IIpU NPAKTUYECKOM HcIosib30oBaHUU. K 6 Kiaccy oTHECEH BTOPOM ATal B U3y4yeHUU Jpo0eH,
r7le TPOMCXOJUT COBEPIIEHCTBOBAHHUE HABBIKOB CpPAaBHEHUS MU INpeoOpazoBaHMs IpobeH,
OCBOEHHE HOBBIX BBIYUCIUTEIBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCICHUH, B TOM
Yyclie 3HAYEHUH BBIPAXKEHUH, CoAep)KaluX W OOBIKHOBEHHbBIE, U JECATUYHBIE Jpo0H,
YCTAQHOBJICHHE CBSI3€M MEXIy HHMH, PAaCCMOTpEHHE MPUEMOB pElIeHUs 3a/1ad Ha apobu. B
Havase 6 Kiracca MPOUCXOAMUT 3HAKOMCTBO C MOHATHEM IIPOIICHTA.

OCOOEHHOCTBIO U3Y4EHUS OJOKHUTEIBHBIX U OTPUIATEIbHBIX YHCEN SIBIISETCS TO, YTO OHU
TaK)Ke MOTYT pPacCCMaTPUBATHCS B HECKOJBKO ATamoB. B 6 kiacce B Havaje M3y4eHHS TEMBI
«[TonoxutensHbleN OTpULIATENbHBIE YHCIIA) BbleseTcs noarema «Llenbie uncnay, B pamkax
KOTOpPOM 3HAKOMCTBO C OTPHUILATEIbHBIMU UYUCIAMU M JEUCTBUSMHU C IOJIOXKHUTEIBHBIMU U
OTpULATENIbHBIMM YHCJIAMU TPOMCXOJUT Ha OCHOBE COJEpPXKATENbHOTO MOAXoAa. ITO
MIO3BOJISIET HA JOCTYIHOM YpPOBHE IIO3HAKOMMTH Y4YalllUXCsl IPAKTHUYECKH CO BCEMH
OCHOBHBIMM TOHSATUSIMH TEMBI, B TOM YHUCJIE U C TPaBUJIAMH 3HAKOB IIPU BBIIOJHEHUU
apudmernueckux neicTBuil. M3ydyeHne panuoOHANbHBIX YUCEJ HA ATOM HE 3aKOHYHTCS, a



OyZeT MpOJOJDKEHO B Kypce anreOphl 7 Kiacca, YTO CTAHET CICAYIOIIMM IPOXOJIOM BCEX
MPUHIUITHATBHBIX BOTPOCOB, TEM CaMbIM pa3JelieHUue TPYIAHOCTEH 00JierdaeT BOCIPHUSTHE
MaTepuaia, a paclpesieleHHe BO BpPEMEHH CIIOCOOCTBYET MPOYHOCTH NPHOOpEeTaecMbIX
HaBBIKOB.

[Tpu oOyyeHHHM PEHICHHI0 TEKCTOBBIX 3a7ad B 6 KJacc WCIOJB3YIOTCS apudmMeTHdeckue
npuéMbl perneHusl. TeKCTOBBIC 3aqadd, peliaeMble TpU  OTPAOOTKE BBIUMCIUTEIBHBIX
HaBBIKOB B 6 KJlacce, pacCMaTpUBAIOTCS 331Uy CIICAYIONINX BHUJIOB: 3a/1a4M HA IBUKCHHUE, HA
YacTH, HA TOKYIKH, Ha pa0OTy W MPOU3BOAUTEIHHOCTh, HA MPOLEHTHI, HA OTHOIICHUS H
nporopuuu. Kpome Toro, oOydaromuecs 3HAKOMATCS C MNpUEMAMH  pEUICHHS 3ajad
nepedopoM BO3MOXKHBIX BapUaHTOB, ydaTcs padoTaTth ¢ MH(OpMAIUEH, MpenCcTaBIeHHON B
dbopMe TabIUI] WK JUATPAMM.

B  paboueit mporpamMMe — TpeayCMOTPEHO  (QOPMHUPOBAHUE  MPOTEIEBTUYCCKUX
anreOpandecknx MpecTaBiIcHui. bykBa Kak CHMBOJI HEKOTOPOTO YHCIa B 3aBUCHMOCTH OT
MaTEeMaTHYECKOTO KOHTEKCTa BBOJUTCS TIOCTENIEHHO. bByKBEHHass CHUMBOJIHMKA HIMPOKO
WCIIOJIB3YETCS MPEXKJIC BCETO JUIS 3alMCH OOIIMX YTBEPKICHUHN M MPEIOKEeHUH, PopmyI, B
YaCTHOCTH JUTSl BBIYMCIICHUS] TEOMETPUYCCKUX BEJIIMYHMH, B KQUECTBE «3aMECTUTEIIS» YHCIA.

B xypce «Matematuku» 6 Kiacce mpeacTaBlieHa HAMISIHAS Te€OMETPHs, HallpaBJICHHAS HA
pa3BuTHE OOPA3HOTO MBIILICHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, H300Pa3UTEIBLHBIX
yYMEHUI. DTO BaKHBIH 3Tall B M3yYCHUU T€OMETPHH, KOTOPBII OCYIIECTBIISICTCS HAa HATJISIHO-
MPAaKTUYECKOM YpPOBHE, OMHPAETCs Ha HATJSJAHO-00pa3HOE MBIIUICHHE OOyYaroIIUXCsl.
Bosibimias  posib OTBOMMTCST TPAKTUYECKOH  JESTEIBHOCTH, OIBITY, SKCIICPHMEHTY,
MoJiesipoBanuio. O0y4Jaronecs 3HaKOMITCS ¢ TEOMETPUYCCKUMU (PUTypamMH Ha TIOCKOCTH
U B TMPOCTPAHCTBE, C HMX MPOCTCHIIMMH KOH(HUTyparusMu, ydarcs H300pakaTb HX Ha
HEJIMHOBAHHOMW M KJIeT4aTOW Oymare, pacCMaTpHBAIOT UX MPOCTeiine cBoicTBa. B mporecce
W3YYCHHUS HATIISTHOW T€OMETPUH 3HAHUS, ITOJIYYCHHbBIC 00yUJalONMMUCS B HAYAIBHOW IIKOJIE,
CUCTEMATHU3HPYIOTCSI U PACIIUPSIFOTCS.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIVIAHE

CornacHo yueOHOMY IuUlaHy B 6 KJacce U3ydaeTcs WHTErPUPOBAHHBIM MpeaMeT
«MatemaTiKay, KOTOpbIH BKIOYaeT apu(pMETHUECKUIA MaTepras U HarJIsIHYI0 T€OMETPHIO, a
TAKKEC IMPONCACBTUYCCKUE CBCACHUS M3 anre6pLI, SJIEMEHTHI JJOTUKHW M Hadajla ONU caTeIbHOMN
CTaTUCTHUKHU.

VY4eOHbIN IIaH HA U3y4eHHE MaTeMaTUKU B 6 KJlacce OTBOJIUT HE MEHee 5 yuyeOHBIX 4acoB
B HEJICNIO B TEUEHUE KAKIOT0 roj1a o0yueHus, Bcero He MeHee 170 y4eOHBIX 4acoB.

COAEPXXAHUE YYEBHOI'O KYPCA (ITO TOAAM OBYUYEHMUA)
6 xiacc

Hamypanvuvie uucna

Apudmerndeckue AEUCTBUS C MHOTO3HAYHBIMH HATYPAIbHBIMU YHCIaMU. YHCIOBBIE
BBIpXXEHUS, TIOPSIOK JICUCTBUN, UCTIONB30BaHNE CKOOOK. Vcronb30Banre MpH BRIYUCICHUSIX
MEPEMECTUTEIFHOTO M COYETAaTeIbHOTO  CBOWMCTB  CJOKEHHUSI U YMHOXKCHHS,
pacrnpenenuTeTbHOTO CBOMCTBA YMHOKEeHUS. OKpyTieHNne HAaTypalbHbBIX YHCET.

Jenutenun W KpaTHbIE 4YKCIA; HAWOONBIIMA OONIIMI ACNWTETh W HaWMEHbIee oOlIee
KpatHoe. J[enMMOoCTh CyMMBI U IPOU3BeIeHUs. JleleHne ¢ ocTaTkoM.

/lpoou
OObIKHOBEHHas1 poOb, OCHOBHOE CBOMCTBO JApoOu, cokpaiieHue apobdeil. CpaBHeHHE U

yropsiiounuBanue Apodeii. Pemenue 3a1ad Ha HaX0XKJIEHUE YaCcTH OT IIEJIOTO | IIEJIOTO TI0 €ro
gactu. J[poOHOe uuciio Kak pe3ynbTaT neienus. [IpencraBieHne necITUYHON ApoOU B BHIE
OOBIKHOBEHHOW JpOOM M BO3MOXKHOCTH IPEJCTaBICHUS OOBIKHOBEHHOW JapoOW B BHIE



necaTu4Hoi. JlecsTHuHble podHu U MeTpUudeckas cucreMa Mep. ApupmMeTudeckre AeUCTBUSL
Y YUCJIOBBIE BBIPAKEHHSI ¢ OOBIKHOBEHHBIMH U AECATHYHBIMU APOOSMHU.

OtHomenue. Jlenenne B JaHHOM OTHomieHWu. MacmTal, mponoprus. Ilpumenenue
IIPONOPLUH IIPY PELICHUH 3a/1a4.

IlonsTHe nponeHTa. BerunciieHne NpOLEHTa OT BEJIUYUHBl U BEJIUYUHBI 110 €€ MPOLICHTY.
BripakeHue npoueHToB JecATHYHBIMU Apo0siMu. Pemenue 3agau Ha npoueHTsl. Beipaxenue
OTHOILICHHS BEJIMYMH B IIPOLICHTAX.

Ilonosrccumensnovie u ompuyamenvHovle Yucia

[TonoxxurenbHble U OTpULATENbHBIE Ynciia. Llenbie unciia. Moaynbyucia, reomeTpuyeckas
UHTEpIpeTanuss MoAyms yucia. M3o0paxeHue uncen Ha KOOPAWHATHOW NpsiMoi. YucnoBbie
npoMexyTku. CpaBHeHue uucen. Apudmernyeckue ASHCTBHS C TMOJOKHUTEIBHBIMH U
OTPHULATEIbHBIMHA YU CIIAMMU.

[IpssMoyrospHas cuctemMa KOOpAMHAT Ha IJIOCKOCTH. KoOpaMHATBHI TOYKM Ha IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GUryp Ha KOOPAMHATHOM MIOCKOCTH.

bykeennvie evipasxcenusn

[TpumeHenue OyKB AJIs 3allMCH MaTeMaTHUYECKUX BbIpaXKEHUH U mpeuiokeHuil. CBoiicTBa
apupMeTHIecKuX JeicTBUi. ByKBeHHBIE BBIPaXCHHS M YMCIIOBBIC MTOJICTAHOBKU. ByKBEeHHBIE
pPaBEHCTBA, HAXOXJAEHUE HEU3BECTHOIO KOMIOHEHTa. DopMyiibl; (GOpMyIbl NEpUMETpa U
IUTOIIAM MIPSIMOYTOJIbHUKA, KBaJjpaTa, 00bEMa napaiesnenunena u Kyoa.

Pewenue mexcmoswix 3aoau

Pemenne TexkcToBBIX 3amay apudMeTHdeckuM crocobom. PemieHue jormyeckux 3ajad.
Pemenue 3agau nepebopom BceX BOZMOXKHBIX BapUAHTOB.

Pemenue 3anay, conepkaiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTh, BPEMS,
paccTosiHue; IeHa, KOJIWYeCTBO, CTOMMOCTb; MPOU3BOAUTEIHLHOCTh, BpeMs, 00bEM pabOThI.
EnvHunbl n3MepeHus: Macchl, CTOUMOCTH; PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXIy
€IMHUILIAMU U3MEPEHUs KaK/I0M BEJIMUUHBI.

Pemenne 3amauy, CBSI3aHHBIX C OTHOIIEHHWEM, MPONOPLIUOHAIBHOCTBIO  BEJIWYUH,
MIPOLIEHTaMH; PELICHNE OCHOBHBIX 3a/1a4 Ha JPOOUHU MPOLEHTHI.

OueHka U NpUKUAKA, OKpyrieHue pesynbrara. CoctaBieHne OyKBEHHBIX BbIPAKEHUM

I10 YCJIOBHIO 33JJa4H.

[IpencraBiaeHne JaHHBIX C MOMOINBIO Tabmui M auarpamm. Cronbuyarble JuarpaMMbl:
YTEHHE U NIOCTpOeHuE. UTeHHEe KpPYyroBBIX JHArPaMM.

Haznaonan zeomempus

Harnsannele npeacrasinenus o purypax Ha IJIOCKOCTU: TOYKA, MpsiMasi, OTPE30K, JIyY, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb, KPYT.

B3auMHOE pacnonokeHue JAByX NpPSIMBIX Ha IUIOCKOCTH, NapajUIesIbHbIE MPSIMBIE,
NIEPIEHIUKYIIApHBIE TIpAMbIe. 3MepeHne paccTosSTHUI: MEXAY JByMsI TOUKaMH, OT TOUKHU JI0
MPSIMOM; JUIMHA MApUIPyTa Ha KBaJAPAaTHOM CETKE.

W3mepeHre M IOCTPOEHUE YIVIOB C IOMOILBIO TPAHCIOPTUPA. BHIBI TpeyrosbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYMOYTOJbHBIN; pPaBHOOEAPEHHBIH, PAaBHOCTOPOHHUM.
YeTbIpEXYroJbHUK,  NPUMEPBl  YETBIPEXYrOJbHUKOB.  IIpsiMOyronbHHMK,  KBajpar:
MCIOJIb30BaHNE CBOMCTB CTOPOH, YIJIOB, AuaroHanei. M3o0paxenne reomerpuiyeckux Guryp
Ha HEJITMHOBAHHOM OymMare ¢ MCIOJIb30BAHUEM LIUPKYJIS, TMHEHKH, YTOIbHUKA, TPAHCIIOPTUPA.
ITocTpoenus Ha kieT4yaroil Oymare.

[Tepumerp MHOTOyTrONMBHUKA. [loHATHE TUIOMIAAU PUTYPBI; €AMHUIBI N3MEPEHUS TIITOIIAIH.
[Ipubnmx€énHoe wu3MepeHue Imiom@aad ¢uryp, B TOM UHCI€ Ha KBaJpaTHOM CeTKe.
[TpubnnxEéHHOE N3MEpEeHNe UIMHBI OKPY)KHOCTH, IIJIOMIAIN KPYTa.

CuMMeTpHs: LEeHTpallbHas, OCeBasl U 3€pKallbHas CUMMETPHUH.



[TocTpoeHre cUMMETPUYHBIX (PUTYD.

Harnsgaeie mpencraBiieHuss O TMPOCTPAHCTBEHHBIX (Urypax: Napasuielienunen, Kyo,
npu3Ma, THpamMKia, KOHYC, MHIUHAP, mmap u cdepa. M300pakeHue MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, HUIMHApPAa U KoHyca. Co3maHue MoJenei
MIPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpOBOJIOKH, TUTACTHIIMHA U JP.).

[Tonsitne  00BEMa;  enmuMHUIBI  w3MepeHus o0béma. OO0BEM  TPSIMOYOIBHOTO
napaienenuresna, Kyoa.



INTAHUPYEMBIE NPEJIMETHBIE PE3YJIbTATBl OCBOEHHA NPUMEPHOU
PABOYEHU ITPOI'PAMMBI KYPCA (I1IO 'OJJAM OBYYEHMUS)

OcBoenne yudeOHOro kKypca «Maremaruka» B 6 Kjacce OCHOBHOHM IIKOJBI JIOJDKHO
o0ecreunBaTh JOCTHKEHHE CICAYIONINX MPEJAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB:

6 Knacc

Yucna u eviuucnenusn

— 3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3TUYHBIMH BUJAMHU YUCEN U CIIOCOOaMu
UX 3aMKCH, IEPEXOIUTH (€CIN 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aMKUCH YHCTIA K APYTOM.

— CpaBHHBaTh M YNOPAJOYMBATH LIEJble YHCIA, OOBIKHOBEHHbIE U AECATUYHBIC TPOOH,
CpPaBHMBATH YKCJIA OJJHOTO U PA3HBIX 3HAKOB.

—  BrmmonssaTh, coueTas yCTHbIE U NMUChbMEHHBIE MPUEMBI, apupMeTHUYecKue ACUCTBUS C
HAaTYpaJIbHBIMM U IEJIBIMM  YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JIPOOSMHU,
MOJIOKUTENBHBIMU U OTPULATEIbHBIMHU YACIIAMM.

—  DBbluncnaTh 3Hau€HUs YUCIOBBIX BBIPAKEHUW, BBINOJIHATh HPUKUIKY W OLIEHKY
pe3ynbTaTa BBIYHCICHUHN; BBINOJHATH MPEOOpPA30OBaHUsI YUCIOBBIX BBIPAXKEHUI Ha OCHOBE
CBOMCTB apu(METUICCKIX JICHCTBHIA.

—  CoOTHOCHUTB TOUKY Ha KOOPJAMHATHOMN MPSIMON C COOTBETCTBYIOIIUM €1 UUCIIOM U
M300paxkaTh YUCJIa TOUKAMU Ha KOOPAMHATHOM MPSAMOI, HAXOAUTh MOAYJIb YHCIIA.
COOTHOCHUTH TOYKHU B MPSAMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPAMHATAMHU 3TOU TOUKH.

—  OKpyrisTh UeNble YUCia U JeCSITUUHBIE IPOOH, HAaXOUTh MPUOIUKESHHS YUCEIL.

Yucnosvie u 0yKeeHHbIE BbIPAINCCHUS

—  IloHumatp 1 ynotpeOisiTh TEPMUHBI, CBSI3aHHBIE C 3aIIMCBhIO CTEIIEHU YMCJIA, HAXOUTh
KBaJlpaT U KyO 4ucCIia, BBIUMCIISATH 3HAUEHUSI YMCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEECHH.

— Ilonp3oBaTbcs MNpHU3HAKaMM JIEIMMOCTH, pPAcKJIaJblBaTh HATypaJbHblE YHCIIA Ha
IIPOCTBIE MHOKUTEIH.

—  Tlonw3oBaThes MacITaboM, COCTaBIISITh MPOTIOPLIMU U OTHOILIEHUS.

— Hcnonb3oBate OykBbl Ui OOO3HAYeHMs 4YHMCEN IMPH 3alUCH  MaTEeMaTUYECKHUX
BBIPa)KEHUI, COCTABIIAITh OYKBEHHBIE BBIPAXKEHUS U (POPMYIIbI, HAXOJUTh 3HaYEHUsI OYKBEHHBIX
BBIPaXXEHHH, OCYIIECTBIISAsI HEOOXOIMMBIE MTOICTAHOBKU U IPe0Opa3oBaHusl.

—  HaxonuTe HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmoeguix 3adau

—  Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4M ApUPMETHIECKUM CITOCOOOM.

— Pemate 3amaum, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPIHOHAIBLHOCTHIO BEIUYHH,
MPOLIEHTaMH; pelaTh TPU OCHOBHBIE 331a4u Ha IPOOU U MPOLICHTHI.

—  Pemate 3amaum, cojmepiKalipie 3aBHCHUMOCTH, CBSI3BIBAIONINE BEJIMYHHBI: CKOPOCTh,
BpEeMsl, PACCTOSIHHE, IICHA, KOJHMYECTBO, CTOMMOCTB, MPOHM3BOJAUTEIHHOCTh, BpeMs, 00BEMa
paboThl, WUCHONB3Ys apupMeTHUYEeCKHe JEHCTBUS, OIEHKY, MPUKUIKY;, IOIH30BATHCS
eAMHHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEITHYUMH.

—  CocraBnsaTh OYKBEHHBIE BBIPAKECHUS 10 YCIIOBHIO 3a/1a4H.

—  U3Bnekats uH(pOpMaNNIO, TPEACTABICHHYIO B TaOJHIAX, HA JTUHEHHOW, CTONOYATOM
WIK KPYroBOM AWarpamMmax, WHTEPIPETHPOBATh MPECTABICHHBIE JaHHBIC, HCIOIb30BATh
JTAaHHBIC TIPH PEIICHUH 3a7ad.

—  IlpeacraBnsats uHGOPMAIIHIO C TOMOIIBIO TAOIHII, TMHEHHON U CTONIOYATON Tuarpamu.

Hacnaonas zeomempusn

—  IlpuBoauth mpumepbl 0OBEKTOB OKPYKAIOLIET0 MHUpPA, UMEIOLUX (OpMY H3YUEHHBIX
F€OMETPUUECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI PABHBIX U CUMMETPUYHBIX

buryp.



—  M3zoOpaxkaTh ¢ MOMOIIBIO IUPKYIS, JUHEWKH, TPAHCIOPTHpPA HA HEIMHOBAHHON U
KJIeTyaToll Oymare H3y4YeHHbIE IUIOCKME TeoMEeTpuueckue QUrypsl M KOH(HUTyparuu,
CUMMETPUYHBIE (PUTYPBI.

— Ilonmp3oBaTbcss TeOMETPUYECKMMHU TOHSATHAMHU: PaBEHCTBO (UTYpP, CHUMMETpUS;
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPUHU.

— HaxoxuTe BeIWYMHBI YIVIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI
3aJJaHHOM BEJIMYMHBI, II0JIb30BaTbCS IPU PELICHUM 3aJad TpajyCHOM MEpOH yIJIOB;
pacro3HaBaTh HAa YEPTEKAX OCTPBIU, IPSIMOU, Pa3BEPHYTHIA U TYIIOW YIJIBL.

—  BpluuciAThE UIMHY JIOMaHOM, IEPUMETP MHOTOYI'OJIBHUKA, IIOJb30BATHCA €AUHULAMHU
W3MEPEHUS JUIMHBI, BBIPAXKAaTh OJHU €IVMHUIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

—  Haxoaute, ucnomnp3ys 4epTEKXHbIE HHCTPYMEHTHI, PACCTOSIHUSL: MEXKY IByMsI TOUKaMH,
OT TOYKH JI0 NIPSIMOM, JUINHY ITYyTH Ha KBaJPaTHOM CETKE.

—  Bebruucnate miomaabs (GuUryp, COCTaBICHHBIX W3 NPSAMOYTOJbHUKOB, HCIOJIb30BATh
pa3bueHue Ha MPSIMOYrOJbHHUKH, HA pPaBHBIC (PUTYpHI, JTOCTPAMBAHUE N0 MPSIMOYTOJIbHHKA,
II0JIb30BATbCS OCHOBHBIMHU €IUHULIAMM W3MEPEHUsS IUIOLIAAM; BBIPAXKAThb OIHU EIUHULIBI
M3MEpEHMS TUIOLIAN Yepe3 ApyTHUe.

— Pacno3naBatb Ha MoOAeNnsAX M M300paXEHUAX MNUPAMHUIy, KOHYC, LMJIMHAP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPUIMHA, peOpo, T'paHb, OCHOBAHUE, Pa3BEPTKA.

—  M3o0paxkaTh Ha Kj1eT4aToi Oymare npsMOYTOJIbHBIN apajiesienune.

— Bpuucnate  00b€M  TIPAMOYTOJIBHOTO — TMapajuiesienunena, Ky0a, T0JIb30BaTHCS
OCHOBHBIMM €IUHUIIAMU U3MepeHusi 00bEMa; BbI

— Pemlate HeclOXHBIE 3aJauyd  Ha HAxXOXJAECHHE T'E€OMETPUYECKHX BEIUYMH B
[IPAKTUYECKUX CUTYaIUsX.



TEMATHUYECKOE IINIAHMPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)

6 xmacc (ae menee 170 1)

miockoctH (7 1)

Paccrosmaue MEXKAY ABYMs TO4YKaMW,
OT TOYKH JO Hp}IMOﬁ, JJIMHA IIYTU Ha
KBaZ[paTHOﬁ CCTKEC.

IIprmeps! IPSIMBIX B TPOCTPAHCTBE

IIpuBoOANTH NMPHUMePBI NAPATUICIIEHOCTH U NEPIEHIUKYISIPHOCTH NPSMBIX B IIPOCTPAHCTBE.
PacrnosHaBaThb B MHOTOYTOJBHHMKAX MEPHEHIUKYIAPHbIE U MapajjieibHble CTOPOHBI.
MHOTOYTOJIbHUKH C MapajijeabHbIMU, NEePICHIUKYISPHBIMA CTOPOHAMH.

N3o00pakaTh

HaxoauThb paccTosHUE MEKAY ABYMs TOUKAMHU, OT TOUYKH JI0 IPSAMOH, [UIMHY IIyTH Ha KBaJpaTHOH CeTKe, B TOM
YHCIIe UCTIONB3YS IIM(PPOBEIE PECYPCH

HazBauue DJIeKTPOHHbIE
paszaena (TeMbl) OCHOBHOE cojJepKaHme OCHOBHBIE BH/IbI AATEILHOCTH 00Y4A0IIUXCSI (ngposbie)
o0pa3oBaTejbHbIE
Kypca (4HCJI0 4acoB)
ecypChl
HarypanbHblie Apudmernueckne JIeUCTBUS c BeInosHATh apuMeTHYecKHe AefiCTBUSI ¢ MHOTO3HAYHBIMHU HAaTypalbHBIMH YHCIaMH, HAXOAUThL 3HAUYEHUS Poccuiickasn
yucia MHOT'03HauHBIMU HaTypanbHBIMU YUCIIOBBIX BBIPAKEHUH €O CKOOKaMH M 0e3 CKOOOK; BBIMMC/IATH 3HAYeHHsl BBIPXEHUI, COAepiKaIlux JJIeKTPOHHAS
(30 u) yyciaaMd.  YHCIIOBBIE  BBIpaKEHMS, CTeNeHU. BBINOJHATHL NPHKHAKY W OUEHKY 3HAYCHUH 4YHCIIOBBIX BBIPAKCHUM, NPHUMEHATH HNPUEMBI IIKO0JIAa
HOPANOK JEUCTBUH, HCIONB30BAHNE npoBepkH pe3ynbrata. Memob30BaTh NPH BBIMHCIEHHSIX NIEPEMECTHTEIBHOE M COYETAaTEIbHOE CBOMCTBA
ckoOok. OKpyrieHne HaTypanbHBIX CIIOXKEHHS M YMHOXKEHHS, PaclpeielUTeNIbHOC CBOMCTBO YMHOXKEHHS OTHOCHTENIBHO CIIOXKEHHMS, CBOWCTBA
4yCell. apu(METHICCKUX CHCTBHIMA.
Jlemurenn M KpaTHbIE — 4MCIa; HccnegoBars uuciIOBbIE 3aKOHOMEPHOCTH, IIPOBOJUTH YMUCIIOBBIE 3KCIEPUMEHTHI, BBLIIBHIaTb M
HauOoONbIIMi OOWMI JenuTeNs H | 00OCHOBBLIBATHIHIIOTE3bI.
HanMeHblIee o0Iee KpaTHoe. DopMyJIHPOBATH ONpe/eJeHUs JCIUTENS M KPaTHOrO, HanOONBIIEro OOIIEro ACNUTENS M HaWMEHBIIETO
PasiokeHHe duMCIA HA  IIPOCTBIE 00IIETOKPATHOTO, IPOCTOTO M COCTABHOTO YHCEIT; HCTIOIb30BaTh 3TH MOHATHS TPU PEIICHUN 3a1ad.
MHOXHTETH. JIeNIMOCTh CYMMBI M IIpuMeHATH ANTOPUTMBI BHIUHCICHHUS HAHOONBIIETO OOIIEro AENUTENS W HAUMEHBIIEro OOIIero KpaTHOTO
npousBeeHus. JeseHHe ¢ 0CTaTKOM. JBYX YHCEII, AITOPUTM PA3TI0KEHNUS YHCIIa HA TPOCTHIE MHOXKHUTEIIH.
HccaenoBars yciaoBus aenuMocTd Ha 4 u 6. MccienoBatb, 06cyxk1aTh, GOPMYJIHPOBATH U 000CHOBBIBATH
Penienue TekcToBbIX 3a1a4 N . . .
BBIBO/I O YETHOCTH CyMMBI, IPOU3BEICHUS: IBYXUETHBIX YHCEN, ABYX HEUETHBIX UHCIE, YETHOTO U
HEYETHOTO YHCEIL.
HcenenoBaTh cBoiicTBa JETMMOCTH CYMMBI U TIPOU3BEIACHHS UHCEIL.
IIpuBoaUTL MPUMePHI YHCEN C 3aJaHHBIMI CBOWCTBAMH, PACMO3HABATH BepPHbIe H HeBepPHbIe YTBEPKIACHUS
0 CBOICTBAX 4HCEN, ONPOBEPraTh HEBEPHBIC YTBEP KICHHS C OMOIIBIO KOHTPIPHMEPOB.
KoncTpynpoBaTh MaTeMaTH4YeCKHe NMPe/IT0KEHHsI C TIOMOIIBIO CBA30K «H», «HIM», «E€CIH..., TO...».
Pemath TeKCTOBBIEC 33/1a9H, BKIIOYAIOMINE MOHITHS JEIMMOCTH, apu(METHIECKIM CIIOCOOOM, MCIIOIb30BATh
nepebop BceX BO3MOXKHBIX BapHAHTOB.
MopeanpoBaTh X0/ pPeIIeHNs 33/1a4H C TOMOIIBIO PHCYHKA, CXEMBI, TaOJIHIBL.
IIpuBoauThH, pa30UpaTh, OLEHUBATD PA3JIMUHBIC PELICHUS, 3alIUCH PELICHUH TEeKCTOBBIX 3a/ad
Kputnyeckn omeHHBATh TIOJyYeHHBIH pe3yabTaT, HAXOAWUTh OIIMOKH, OCYHIECTBISATH CaMOKOHTPOJIb,
IIpOBEpsist OTBET HAa COOTBETCTBUE YCIOBUIO
Harnsignas TepnennuxynspHbie IpsIMBIE. Pacno3naBaTh Ha YepTekax, pUCYHKaX CIydad B3aHMHOTO PACIOJIOKEHHS JBYX MPSMBIX. Poccuiickas
reoMeTpus. [TapannenbHble IpsMBIE. N306pakaTs ¢ NMOMOIIBI0O YEPTEKHBIX HHCTPYMEHTOB Ha HEJMHOBAaHHOW M KIeTdaToil Oymare JBe 3J1eKTPOHHAs
Ipsimble Ha IepeceKarorecs IpsMble, Be NapajieabHble IPsAMbIe, CTPOUTH NPSMYIO, NEPIEHIUKYIIIPHYIO TaHHOM. LIK0JIa




Jpodu OObIKHOBEHHast  ApoOb, OCHOBHOE CpaBHUBAThH H yNOPSI0YMBATH APOOH, BLIOUPATH CNOCO0 CpaBHEHMS APOOEi. Poccuiickas
(32 v) CBOUCTBO npobu, COKpallleHHe IpeacTraBasiTe AecATUYHBIE IpoOU B BUAE OOBIKHOBEHHBIX IpoOeil M OOBIKHOBEHHBIE B BHIC ACCATHYHBIX, 3J1eKTPOHHAS
npobeit. CpaBHeHHe u HCNO0/1b30BATh IKBUBAJEHTHBIE NPeICTABJICHUS TPOOHBIX YHUCET MIPU UX CPABHEHUH, TIPH BBIYMCICHUSX. LIK0JIa
YHOPSNOYMBAHHE IPOCEH. Hcnoan3oBaTh JIeCATHYHBIE JPOOH TP NPeOOPa30BaHUH BEIMUUH B METPHIECKOM CHCTEME Mep.
JecaTnunble IpoOM W MeTpUYecKas Boinosnsats apudmernyeckue aeficTBUs ¢ OOBIKHOBEHHBIMU U JCCSTUYHBIMHU IPOOSIMHU.
cucreMa Mep. BbIYHCJAATh 3HAYCHUS BBIPAKCHMI, COJEPKAIIMX OOBIKHOBEHHBIC M JICCATUYHBIC APOOH, BBIINOJIHATH
Apndmeriaeckue JeHCTRIS ¢ npeoOpaszoBanust Ipo0eit, Blﬂﬁnpan €nocod, NpUMEHSTh CBOCTBA apHU(PMETHUCCKUX JSHCTBUH ISt
OOBIKHOBEHHBIMH U JCCSITHUYHBIMU palOHaNN3al1H BEITHCIICHUH.
APOGIMH. CocTaBJISITh OTHOLICHHS U IPOTIOPLIHH, HAXO/IUTD OTHOMICHHE BETHYHH, ACIHTh BETHIHHY B TAHHOM OTHOIICHHH.
Haxoautb 3KCcnepHMEeHTAIBHBIM MYTEM OTHOIICHUEIINHBI OKPY/KHOCTH K €€ Auamerpy.
Ornowenue. Jlenenue B JaHHOM | JyrepnpeTupoBaTh MacwTal Kak OTHOLICHHE BEIMUMH, HAXOAMTH MACIITAG IUIAHA, KAPTHI H BHIYHCIATH
oTHoueHHH. MaciiTaG, nporoprus. PAcCTOSHHUS, MCHOJIb3Ys MAcIITal.
[lonsaTHe mpoleHTa. Brrumcienue OO0BACHATH, YTO TAKOE MPOIIECHT, YIOTPEOIATH 0OOPOTHIPEYH CO CIOBOM IIPOLIEHT». BhIpaskaTh MPOLIEHTH B
IIPOLEHTA OT BEJIMYMHBI U BEIMYMHBI ,E[p06$[XI/IZ[p06I/I B IIPOLICHTAX, OTHOMICHUEC IBYX BEJIMYUHB MPOLICHTAX.
10 €& TIPOLEHTY. BbIYHCJAATH MPOLEHT OT YUCIAa M YHCIO MO €ro npoueHty. OKpyrasTh IpoOU U IPOLCHTHI, HAXOIWUTbH
MPUOIIVKEHHUS YUCET.
Pemenne TEKCTOBBIX 3a1ad,
PemaTs 3aJa4M Ha YacTH, NMPOLICHTHI, MPOIOPIMH, HA HAXOXJICHHE IpOOH (MPOLEHTA) OT BEIUYMHBI U
COJIepIKAIUX APOOH U TIPOLICHTBL. . . -
BEIWYMHBI 110 €€ ApoOu (IMpoueHTy), ApoOH (IMpPOLEHTa), KOTOPBI COCTAaBIsAET OJHA BEIMYMHA OT IPYrOW.
IIpakTnueckass pabora «OTHOIIEHUE IIpuBoauTH, pa30MpaTh, OLIEHUBATH PA3JIMYHBIC PELICHHS, 3aIIMCH PEIICHNI TEKCTOBBIX 3aad.
JUTHHBI OKPY>KHOCTH K €€IHaMeTpy» W3Baekats undopmanuio u3 TabNUI ¥ AMarpamMM, HHTEPIPETUPOBATH TAOIMYHBIC TaHHBIC, ONPENCIATH
HanOoJIbIIICe W HAMMEHBIIEE N3 MPEJICTABICHHBIX TaHHBIX
Harasianas OceBast cummerpusi. LleHTpaibHas Pacno3snaBaTh Ha YepTexax U M300pKEHHSIX, H300PAKATH OT PYKH, CTPOMTH C IIOMOLIBI0 MHCTPYMEHTOB Poccuiickasn
reoMeTpHsl. CHMMeETpHsL. ¢urypy (OTpe3ok, JIOMaHylO, TPEYrOJbHUK, HPSIMOYTOJIBHUK, OKPY)KHOCTb), CHMMETPHYHYIO JIaHHOM JJIeKTPOHHAS
CummeTpust Toctpoenne CHMMETpUMHEIX OTHOCHTEIIBHO MPSIMOH, TOUKH. LIK0JIa
(6 u) duryp. HaxoauTs npuMepbl CHMMETPHHM B OKpyXaiomeMm Mupe. MogeaupoBaTh nu3 Oymarn naBe (QHTYDHI,

IIpaktndaeckast pabota «OceBast
CHUMMETPUSI».

CummeTpusi B TIPOCTPAHCTBE

CHMMETPUYHBIE OTHOCHTENBHO MPSAMOIf; KOHCTPYHPOBATh TEOMETPHYECKHe KOH(UTypaluy, WCHOIb3Ys
CBOMCTBO CHMMETPHUH,B TOM YHCIIE C TIOMOIIBIO IIH(PPOBEIX PECYPCOB.

HccnenoBaTh CBOMCTBA H3YUCHHBIX (DUTYD, CBSI3AaHHBIE C CHMMETPHEH, HCIIONIB3Ys SKCIIEPUMEHT, HAOTIOIeH e,
MOJIETTNPOBAHHE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOIIBI0 KOHTPIIPUMEPOB YTBEPXKJICHUSI O CUMMETpuH (uryp




Bripaskenusic IIpumenenne OykB OIS 3amucH Hcnoab3oBaTh OYKBBI Ui 0003HAUCHMSI YHCEIN, TIPH 3aIllCH MaTeMaTHUSCKUX YTBEP)KICHHH, COCTaBILITH Poccuiickas
oykBamu (6 MaTeMaTU4eCKUX  BBIPAKCHUH U OyKBEHHBIE BBIPQ)KSHHS 110 YCIOBHIO 331a4H. 3J1eKTPOHHAs
q) HPEAJIOKECHUH. BbyxBenHble HccnenoBaTh HECIIOKHBIC YHCIIOBBIE 3aKOHOMEPHOCTH, HCTIONB30BaTh OYKBBI JUISI MX 3aITCH. LIK0JIa
BBIPAKCHUS u YHCIIOBBIC BuruncasTe uncioBoe 3HaUCHNE OYKBEHHOTO BBHIPAYKSHUSI IIPU 33aHHBIX 3HAYCHUAX OYKB.
HOJCTaHOBKHU. 3anuceiBaTh (pOpPMYJIbI: IIEpUMETPaA U IJIOIIAAU NPSIMOYIOJIbHUKA, KBaApaTa; JUIMHBI OKPYKHOCTH, IUIOILAAN
BykBeHHbIC paBEHCTBA, HAXOXKICHUE KpyTa; BBIMOJIHATH BBIYHCICHHS 0 STUM (OpMyJIaM.
HCH3BECTHOTO KOMIOHEHTA.DOpMYIIEI CocTaBisTh ()OPMYJIbl, BBIPAXKAIOIIUE 3aBUCHMOCTU MEXIy BEINYHHAMU: CKOPOCTh, BPEMS, PACCTOSHUE;
1LI€HA, KOJIMYECTBO, CTOUMOCTB; IPOH3BOIUTENILHOCTD, BPeMsi, 00BEM PAOOTHI; BEIMONHATE BBIUHUCICHHS IO 3THM
(dopmymam.
HaxoauTh HEM3BECTHBIN KOMIOHEHT apU(PMETHIECKOTOICHCTBYS
Harasignas YeTpIpEXyTroabHUK, IPUMEPBI M306pakaTh Ha HEIMHOBAaHHOMH M KJET4YaTOil Oymare ¢ WCIHOJNB30BaHHEM YEPTEKHBIX HHCTPYMEHTOB Poccuiickas
reomeTpusi. YETBIPEXYTOJIbHUKOB. YEeThIPEXYTOJIbHUKY € 3aJaHHBIMU CBOICTBaMM: C MapajyieJ]bHbIMU, IMEPIEHAUKYJSIPHBIMY, PABHBIMU 3JIeKTPOHHAs
durypsl IIpsiMoyrosipHUK, KBajpaT: CBOMCTBa CTOpOHAMH, MPSMBIMU YIJIaMH U Jp., paBHOOEIpeHHBIH TpeyronbHUK. IIpeanaraTe u 06cy:KIaTh CIOCOOBI, LIK0JIa

Ha miockoctu (14

)

CTOPOH, yIJIOB, AHArOHAJICH.

N3mepenue YTJIOB. Bunet
TPEYTrOJbHUKOB.

IIepumerp MHOTOYTOJIbHHKA.
[Inomane ¢urypsL Dopmyibl
nepuMeTpa u TUIOIIAH
MPSIMOYTOJIbHUKA. [Mpubmmwxénnoe
n3MepeHne miouaan Guryp.
IIpaktuueckast pabora «llmomans

KpyTa»

AJITOPUTMBbI [IOCTPOCHUSL.

HccnenoBaTh, HCIONB3Ysl OKCIIEPUMEHT, HAONIIOACHHE, MOJCIUPOBAHHE, CBOMCTBA IPSIMOYTOJNBHHKA,
KBaJpaTa, pa3OMBaTh Ha TPEyrolbHUKH. (OO0OCHOBBIBATH, ONPOBEPraTh C MOMOINBIO KOHTPIPHUMEPOB
YTBEpP)KACHHS O MPSIMOYTOJIBHUKE, KBapaTe, paclo3HABATh BEPHbBIC 1 HEBEPHbBIC YTBEPKICHUS.

H3mepATh U CTPOUTDL C MOMOILIBIO TPAHCIOPTUPA YIJIbl, BTOM YHUCJIE B MHOI'OYI'OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaTh OCTpBIE, MPSMBIC, TyIbIle, pa3BEPHYTHIE yIibl. PacnmosHaBaTh, H300pamkaTh OCTPOYTOJIBHBIN,
MPSIMOYTOJIBHBIH, TYIOYTOJbHBIN, pABHOOCAPEHHBIN, PABHOCTOPOHHHUN TPEYTOJEHUKH.

BbruncasiTh IepUMeTp MHOTOYTOJIbHHUKA, IIONIAAh MHOTOYTONBHHKA pa30HEHHEM Ha MPSIMOYTOIbHUKH, Ha
paBHBIE (QUTYpPEI, HCIIOJIB30BaTh METPHUYECKIE SIMHUIBI H3MEPEHUSI JIMHBI M TITONIAH.

Hcnoab3oBaTh NMpHOMIKEHHOE W3MepeHMe UIMH M IUIONIa[el Ha KierdyaToil Oymare, HpHOJIMKEHHOE
H3MepeHHe JUIMHBI OKPY>KHOCTH, TUIOIAIN Kpyra




HonoxurteabHbie U Hempie umcma. Mopyns  gucna, I[IpuBoaUTH MPUMEPBI HCIIOIBE30BaHUS B PCaIbHON )KU3HU TTOJIOKUTEIBHBIX W OTPHUIATEIBHBIX YHCEI. Poccuiickas
oTpHIAaTebHbIe reoMeTpuyecKas HMHTEpIpeTays H3o0paxkaTh Lenble YHCIa, MOJOXKUTENBHbIC M OTPHUIATENbHBIC YHCIa TOYKAMHU Ha YHCIOBOW MPSMOH, JJIeKTPOHHAS
qucaa Moy, YHCIOBBIC TPOMEKYTKH. HCI0JIB30BATh YUCIOBYIO MPSMYIO JUIS CPAaBHEHHS YHCEll. KoJIa
(40 a) TTONOKHTENBHbE W OTPHIATETHHBIE I[IpuMeHsATH NPaBU/IA CPABHECHHA, YIOPSA0YHBATD IICTbIC YHCIA; HAXOAUTb MOIYJb YHCIA.

uncia. CpaBHEHHE MOTOKHTENBHBIX ®opmyaupoBaTh NpaBHIA BBIMHCIICHHS C TONOXHMTENBHBIME M OTPUUATETBHBIMH UHCIAMH, HAXOAUTH

- OTPHUATENBHBIX S 3HAYEHHS! YHCTIOBBIX BBIDUKCHHH, CONCPIKAIINX JCHCTBHSAC MONOKUTENBHBIME 1 OTPHIATEBHBIMH THCIAMH.

ApHpMeTHIeCKHE NeiicTBHS  © I[IpuMeHATDH CBOICTBA CI0KEHUS U YMHOKEHHA JJIs TPeoOpa3oBaHus CyMM M MIPOHU3BEACHUI

MOJI0KUTEITLHBIMU u

OTPHULATECIBHBIMU YHCIAMH.

Pemenue TekcToBBIX 33124
HpeacraBiaenne IIpsiMmoyronpHas cucreMa KOOpIMHAT OO0BSICHATH U HLJIIOCTPHPOBATH MOHATHE IIPSIMOYTOJILHONW CUCTEMBI KOOPAMHAT Ha TIOCKOCTH, UCIIOJIb30BaTh Poccuiickas
JAaHHBIX Ha 1uiockocTtd. KoopauHaThl TOYKH TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPIHHATHOM IUIOCKOCTH TOYKH U (DPUTYPHI MO 33 JAHHBIM KOOPIHHATAM, HAXOAUTH JJIeKTPOHHAS
(6 v) Ha  IUIOCKOCTH,  abciycca | KOOPJIMHATHI TOUYEK. HIK0JI1a

OpJMHATA. YuraTh cTON0YATHIC ¥ KPYTOBBIC THArPAMMbl; HHTEPIPETHPOBATD JTaHHBIC; CTPOUTH CTOJIOYATHIC TUATPAMMBI.

CTonGuaTsie u KPYTOBbIE Hcnoub3oBaTh m{qlopmaumo, MPE/ICTABICHHYIO B TaOJMIIAX, HA TUarpaMMax JJIsl PEIICHUs] TeKCTOBBIX 3a1au

JMarpaMMBL U 3aj1a4 U3 peaybHOM KU3HU

IIpaktuueckas pabdora «Iloctpoenue

JIarpamMmM».

Pemenue TEKCTOBBIX 3a/1ad4,

CoJepIKaIIUX JTAHHBIC,

Mpe/CTaBlICHHbIC B TaONMMIAX W Ha

Jiuarpammax
Harssanas TIpIMOYrOMBHEN  TTapaIenenmme, Pacno3HaBaTh Ha uepTeKax, PUCYHKAX, OMUCHIBATh MHUPAMUIY, IPU3MY, HWIHHADP, KOHYC, IIap, H300pakKaTh Poccuiickas
reoMeTpHus. Ky6, NpU3MA, NHPAMUIA, KOHYC, AX OT PYKH, MOAEJMPOBATH W3 OyMard, IUIACTWIMHA, MPOBOJIOKH H 1p. IIpuBOAMTHL MpUMepbl 0OBEKTOB 3J1eKTPOHHASA
®uryps R, wmap u chepa. OKpPY’KaroIero MHUpa, UMEoNINX (HOpMBI Ha3BaHHBIX TEI. i K02

B npoctTpanctee(9 1) W300pa@keHne  [POCTPAHCTBEHHBIX Hcnonb30BaTh TEPMHHOJIOTHIO: BEpIINHA, peOPO, TpaHb, OCHOBAHHE, BHICOTA, PAANYC U AUAMETp, pa3BEpPTKa.

duryp. [pumeps pasBEPTOK H3y4yaTh, HCTIONB3YS SKCIIEPUMEHT, HAOOAEHHE, H3MEPEHIE, MOACTHPOBAHKE, B TOM YHCIIE KOMITBIOTEPHOE, 1

MHOT'OI'PaHHUKOB, LWIMHAPA u ONMHUCHIBATH CBOUCTBA HA3BAHHBIX TECJI, BBIABJIATH CXOACTBA U PAIUYMA: MCXKAY NMUPAMUIOU U NMPU3MOU;

KOHyca. MEX1y HWJIUHIPOM, KOHYCOM M IIapOM.

MpaxTiueckas paGota «Co3xanue Pacno3naBath pa3BéPTKH napaienenumnena, Kyoa, mpu3Mbl, IUPAMUJIbL, KOHYCa, [IHIHHIPA; KOHCTPYHPOBATH

Mozeneit HPOCTPAHCTBEHHBIX JTAHHBIC TeJla U3 pa3BEPTOK, co3aaBarh ux Moaeiu. Co3aaBaTh MOJIETU IPOCTPAHCTBEHHBIX (GUryp (U3 Oymaru,

durypy. MPOBOJIOKH, IJIACTUIIMHA U JIp.)

. H3mepsaTh HA MOEISIX: JIIHMHBI pEOEP MHOTOIPAHHUKOB, IHAMETP IIapa.

[onsrue 06nEMa; CAMHALL | ByigoxuTs opmyry 065EMa IPAMOYTOIBHOTO MapalIeIeN e a.

MISMCPCHIA obbéma. Obném Boruucasate mo d¢opmynaam: o0bEM NPSIMOYTOIBHOTO Tapajulesienuie/ia, Kyba; WCIONb30BaTh €IUHHIIBI

MPAMOYTOTIBHOTO  MaPaLICICIIHIICAa, 0bEMa; BBIYHCIATH 00BEMBI TEJT, COCTABICHHBIX U3 KyOOB, MapaJlIeICITUIICIOB; PeliaTh 3a1a4H C

Ky0a, hopmyiel 00bEMa HSMEPCHILT O ’ ’ Yoo, fap ’

peaTbHBIMU TAaHHBIMU

IToBTOpEHME, IloBTOpEHNE OCHOBHBIX MOHSTHI BbIYHMCJISITL 3HAYECHUS BBIPQKECHUM, COEPIKAINX HAaTypalbHbIC, LeJIble, MOJIOKUTEIbHbIE U OTPULATENIbHbIE Poccuiickas
00o0menne, ¥ METOJI0B KypcOB 5 1 6 Ki1accos, qrcia, OOBIKHOBEHHBIC W JICCATHYHBIC JPOOH, BBITOIHATH MPEOOPA30BAHMS YHCEI M BHIPAKCHHI. JJIEKTPOHHAS
CHCTeMaTU3aUHs 00001LIEHrE U CHCTEMATH3ALHUS Bbi0uparth cnioco0d cpaBHEHUS 4YMCEN, BLIYMCIECHUM, IKO0JIA

NPUMEHSTH CBOCTBA apU(PMETHUSCKUX JICUCTBUIl JuIs




(20 )

3HAHUI

panuoHaIM3aliun BBIYHMCIICHUN.

PemaTthb 3a1a4u U3 peaybHON )KU3HH, HPUMEHATh MaTeMATHYeCKUe 3HAHMS JJISI PELICHUS 3a/1a4d U3 IPYTrUX
MIPEIMETOB.

PemaTs 3a1a4u pa3sHbIMH CIIOCO0AMH, CPABHUBATH, BHIOGUPATH CHOCOObI PEIICHHS 331auH.
OcymecTBIsATh CAMOKOHTPOJIb BBIIOJIHACMBIX JICHCTBHI
U CaMOIIPOBEPKY Pe3yJIbTaTa BEIYUCICHUH




HEJHN U3YUEHUA YYEBHOI'O KYPCA «AJI'EBPA» 7-9 kiaccesl

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa OOecreYnBaeT
U3YYEHUE JIPYIrUX AMCLHUILIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK U T'YMAHUTApHOI'O IUKJIOB, €€
OCBOCHHE HEOOXOAMMO JUTS MPOIOIHKEHUST 00pa30BaHMs M B TOBCEHEBHOM >ku3HU. PazButue y
00y4aroIMXcsl HAyYHBIX MPEICTABICHUH O IPOMCXOXAECHUHM M CYLUIHOCTH anreOpanyecKux
abcTpakuuid, crmoco0e OTpakKeHUsI MAaTEMAaTHUECKOW HAyKOH SIBJICHUH U MPOLECCOB B IPUPOIE U
o0I1ecTBe, poJIM MATEMaTHYECKOI'0 MOJAEIMPOBAHMS B HAyYHOM II03HAHUM U B IIPAKTUKE
crocoOCTBYeT (OPMUPOBAHMIO HAYYHOI'O MHUPOBO33pEHMsT UM  KAayeCTB  MBIILICHHUS,
HEOOXOAMMBIX ISl QJanTallid B COBpPeMEHHOM Lu(ppoBoM obmiectBe. M3ydenue anreOpbl
€CTECTBEHHbIM 00pa30M 00ecneunBaeT pa3BUTHE YMEHUs HaOJl0JaTh, CPAaBHUBATH, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI M BBIBOJBI, (OPMYNIUpOBaTH yTBepkAeHua. OCBOEHHE Kypca
areOpbl 0OecreunBaeT pa3BUTHE JIOTMYECKOIO MBIIIIEHHUS O0YYaroIUXCsA: OHM HCIOJIb3YIOT
JNEAYKTUBHbIE UM  UHAYKTUBHBIE  pacCyXJ€HUs, OO00OUIeHME U  KOHKPETH3aLHUIO,
abctparupoBaHue W ananoruto. OOydyeHue anreOpe MpennojaraeT 3HAYUTENbHBIM 00bEM
CaMOCTOSITEJIbHON JIeSITEIbHOCTH OOYUYaIOIIMUXCs, MO3TOMY CAMOCTOSITEJIbHOE PELIeHHe 3a7ay
€CTECTBEHHBIM 00pa30M SIBIISIETCS pean3anueil 1esTeIbHOCTHOTO MPUHIIAIIA 00yIeHUSI.

B crpykrype nporpammel yueOHOro Kypca «Anaredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHMMAIOT  COJIEP)KATEIbHO-METOJUYECKHE  JIMHUHU: «Yucna U BBIUHCIICHUS;
«Anredpanyeckue BBIPAKEHHS;

«YpaBHeHus u HepaBeHCTBay; «DyHkuum». Kaxxnas u3 3Tux conepaTelibHO-METOAMYECKUX

JVHAN Ppa3BUBAETCsl HA MPOTSHKEHUU TPEX JIeT M3Y4YEHUs Kypca, €CTECTBEHHBIM 00pa3zoMm

neperjeTascb M B3aUMOACHMCTBYS C JAPYTMMU €ro JuHUsAMU. B Xxone wusydeHus Kypca

o0yyarolyuMcsl ~ NPUXOAUTCS  JIOTMYECKH  PACCYXAaTh,  MCIOJIb30BaTb  TEOPETHKO-

MHO’KECTBEHHBIN S3bIK. B CBSI3M ¢ ATHM 11e1eco00pa3sHO BKIIIOUUTH B IPOrpaMMy HEKOTOpPbIE

OCHOBBI JIOTMKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/ieibl MATEMaTUYECKOr0 0Opa3oBaHMs U

CHOCOOCTBYIOIIME OBJAJICHUI0 OOYYAIOUIMMHUCA OCHOB YHUBEPCAIBHOTO MaTeMaTHYeCKOTOo

a3blka. TakuM oOpa3oM, MOKHO YTBEp)KIaTh, UTO COAEPKATEIBbHOM M CTPYKTYpPHOM

0COOEHHOCTBIO Kypca

«Anrebpay ABISETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Copnepxanne nuHUMA «YHHcoa W BBIYMCIEHUS» CIIY’)KMT OCHOBOM JUIsl JAJBHEHIIET0 W3Yy4EHUs
MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO y OOy4arollUXcs JIOTMYECKOTO  MBIIIJICHHUS,
(OpMHUPOBAHNIO YMEHMSI MOJIH30BAThCSI AITOPUTMAMH, a TAKXKE MPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXOJIUMBIX Ul MOBCEJHEBHOM >KM3HU. Pa3BuTHE MOHATHSA O 4YHCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlUOHAJIBHBIMU U HPPAlMOHAIBHBIMU  4YHCIaMH, (OPMUPOBAHHUEM
IIPEJICTaBICHUN O JEMCTBUTEIBLHOM YHCIIE. 3aBEPLICHUE OCBOCHUS YMCIIOBOM JIMHUM OTHECEHO K
cTapiieMy 3BeHy 0011ero oopa3oBaHusl.

Conepxanne JByX anreOpaMyeckux JHMHUM — «AnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHMIO Yy  OOydaroumxcs
MaTeMaTHYeCKOro armapara, HEeOoOXOAMMOTo JUIs peIleHHs 3aJad MaTeMaTUKH, CMEKHBIX
MPEeIMETOB U NPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHON MmIKojie yueOHBIH MaTepuai
TPYOIHUPYETCsT BOKPYT palMOHAIbHBIX BbIpakeHUH. AnreOpa JEMOHCTpPUPYET 3HaueHue
MaTEMaTUKHU Kak sI3bIKa JUIsl IOCTPOEHUS MAaTEMATHUUYECKUX MOJEJEH, ONMHUCAHUS MPOLECCOB U
SBJIEHUH peanbHOro Mupa. B 3amaun oOyueHust anredpe BXOAAT TakKe AalibHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHUsS, HEOOXOAMMOro, B YACTHOCTH, JJsI OCBOEHHMsS Kypca
UHPOPMATUKH, M OBJIQJICHWE HaBBIKAMU JIIyKTUBHBIX paccyxkieHui. IIpeoOpasoBanue
CUMBOJIBHBIX (OpM BHOCHUT CBOM crneuuduueckuid BKJIaJ B pa3BUTHE BOOOpaKEHUS,
CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTBY.

Coneprxanue GyHKINOHATIBHO-TpaUUecKol TUHUM HALIETICHO Ha MOJyYeHHE IIKOJIbHUKAMHU
3HaHWUI 0 (QYHKIUSAX KAK BOKHEHIICH MaTeMaTUIeCKOW MOETH JJIsi ONMCAHUS H UCCIIETOBAHUS



pa3sHOOOpa3HbIX MPOILIECCOB U ABICHHUM B MpHpone U obmecTte. M3ydueHue 3TOoro marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYYAIOLIUXCSl YMEHHUS UCIOJIb30BaTh Pa3IMUHbIE BBIPA3UTEIbHBIC
CpeCTBa fA3bIKa MAaTEMATUKU — CJIOBECHBIC, CUMBOJIMUYECKUE, TpaduyecKkue, BHOCUT BKJIA] B
dbopMupoBaHUE MIPEICTABICHUN O POJIM MATEMATUKH B PA3BUTUN LIUBUIIM3AIMN U KYJIbTYPHI.

MECTO YUYEBHOI'O KYPCA B YUEBHOM IIVTAHE

Cornacno yyeOHOMY TuTaHy B 7—9 Kitaccax M3ydaeTcst yueOHbI Kype «Anredpa, KOTOPbIi
BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pasfenbl coiepxaHus: «Yucina W BBIYHUCICHUAD,
«AnredpanyuecKkue BEIPAKEHUS», «YPAaBHEHUS U HEPABEHCTBA», «DyHKIIUNY.

VY4eOHbIN TUIaH Ha u3ydeHue anreOpsl B 7—9 kimaccax OTBOJUTHE MeHee 3 y4eOHBIX YacoB
B HEJIEJII0 B TEUCHHME KAXJI0ro rofa o0y4yeHMs, BCEro 3a Tpu rojaa odydyenus — He menee 306
y4€OHBIX 4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)
7 KNIIACC

Yucna u eviuucnenusn
PanmonaneHele uncia

JpoOu 0ObIKHOBEHHBIE U JAECCATUYHBIC, IEPEXO0]T OT OJHONW (OpPMBI3anucu Apoldeit K Jpyrou.
ITonsTe palroOHAJIBHOI'O 4MucCjia, 3alucCb, CPaABHCHUEC, YHOPAAOUUBAHHUEC PAITMOHAJIBHBIX YHUCEII.
Apudmernueckne IEHCTBUA C palUMOHAIBHBIMU YHClIaMH. PelieHue 3afady U3 pealbHOM
IPAaKTUKU Ha 4acTH, HA JPOOH.

Crenenb ¢ HaTypalbHBIM II0Ka3aTelIeM: OIpeJelIeHHe, NpeoO0pa3oBaHHE BBIPAKEHUI Ha
OCHOBE OIpe/IeJIEHUs, 3aUCh OONBIIMX yKcen. [IpoLeHTsl, 3auch NpoLEeHTOB B BUJIE ApOOH U
IpoOU B BHUJIC IPOIIEHTOB. TpH OCHOBHBIC 3a/1a4dl HA IMPOIICHTHI, PEIICHUE 33134 W3
peaIbHON MPAKTUKHU.

HpI/IMeHGHI/Ie IMMPU3HAKOB ACTIUMOCTH, PA3JIOKCHUC HAa MHOXKXUTCIIN HATYPAJIbHBIX YHUCCII.

Peanpunie 3aBUCUMOCTH, B TOM YHUCJIC ITpsAMas 1 06paTHa${ MMPpONMOPHUOHATIBHOCTH.

Anzebpauueckue eviparcenus

IlepemeHHbBIE, YMCIOBOE 3HAYEHUE BBIPAKEHUS C NEpPEeMEHHOW. JlomycThmble 3HA4YEHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKAY BeJIMUYMHAMH B BHIE (HOPMYIHL.
Beruucnenust mo ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIpAKEHHH, TOKIECTBEHHO PaBHbIE
BBIPKEHMUSI, MIPaBUIIa MPeoOpa3oBaHUs CyMM U TIPOU3BEICHUH, TIpa-
BUJIA PACKPBITUSI CKOOOK U MPUBEEHUS TTOJOOHBIX ClIaraeMbiX.
CBoOIICTBa CTEMEHU C HATYPAJTBHBIM MOKa3aTeIeM.

Opnnounenbl 1 MHorowieHbl. CteneHb MHorouieHa. ClOKe€HHE, BBIYUTAHUE, YMHOXKEHUE
MHOTOWICHOB. DOpMYJIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJIpaToB. Pa3noxkeHne MHOIOUYJIEHOB HA MHOXHUTENH.

Ypasenenusa

VYpaBHeHHe, KOpEeHb YpaBHEHMsI, MpaBuUjia MPeoOpa3oBaHUS YypaBHEHHS, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHUE C OJHOM IEPEMEHHOW, YUCIO KOPHEH JIMHEHHOIO YpaBHEHWS,
pelieHne JIUMHEWHbIX ypaBHEHMH. CocTaBleHHE YpaBHEHMI MO YCIOBHUIO 3ajayd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOIIbI0 YPaBHEHUM.

Jlunelinoe ypaBHEHHE C JBYMsI MEpEeMEHHBIMU W ero rpaduk. CucremMa ABYX JHMHEHHBIX
YpaBHEHMI C JAByMsS NEpeMeHHbIMH. PelieHue cucreM ypaBHEHHMH CIIOCOOOM IMOJICTAHOBKH.
IIpuMepsl pelIeHnst TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPAaBHEHUM.

Koopounamuer u cpagpuku. @ynxyuu

Koopnnaara touknm Ha npsMmon. YwucioBble NPOMEXYTKH. PaccrosHme Mexay IByms
TOYKAMU KOOPJIMHATHOM MPSAMO.



[IpssmoyronbHast cucremMa koopauHaT, ocu OX m Oy. Abcumcca w opiMHATa TOYKA Ha
KOOpAMHATHOW TutockocTh. [Ipumeps rpadukos, 3amanHbix (opmynamu. Utenwe rpaduxoB
peanbHbIX 3aBucuMmocTeil. [lonsrue ynakuuu. ['paduk hyHKIIN.

CaotictBa QpyHknwmii. Jlnnelinas ¢pynkus, e€ rpaduk. 'paduk dpynkmuu y = x|

['padmueckoe pernieHUe IMHESHHBIX YPABHCHUH M CHCTEM JIMHEHHBIX YPaBHEHUM.

8 KJIACC
Yucna u eviuucienus

KBanmpatueiii kopeHb w3 uucna. lloHarue o0 wuppanuoHaIbHOM uwmcle. JlecsaThuuHbIe
NPUOJIMKEHUS UppallMOHAIBHBIX yrcesl. CBOHCTBA apu(PMETHUECKUX KBaJAPATHBIX KOPHEH M MX
MPUMEHEHHUE K MPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUW M BBIYUCICHHUSAM. [lelicTBUTEIbHBIC
Yuca.

CreneHs C 1esIbIM TTOKa3zareneM 1 e€ cBoicTBa. CTaHaapTHas 3alMCh YHCIIA.

Anzeopauueckue evlparxcenHus

KBaapatHbiii TpEXUIICH; pa3ioKeHUE KBAJAPATHOTO TPEXUICHA HA MHOKUTEIH.

Anrebpamueckast 1poOb. OcCHOBHOE CBOMCTBO anreOpanmdeckoi apodu. CioxkeHwue,
BBIYMTAHUE, YMHOXXEHUE, JeJeHUEe anredpandeckux apoOeit. PanuonanbHbie BBIpAXXEHUS W
uX Mpeodpa3oBaHue.

Ypasénenus u nepasencmea

KBanpartHoe ypaBHeHue, hopMmyia KopHel KBaapaTHoro ypaBHeHus. Teopema Bueta. Pemenue
YpaBHEHUH, CBOJALIMXCA K JUHEHHBIM U KBajapaTHbIM. lIpocreiimme apoOHO-panMoHaIbHbIE
ypaBHEHHUS.

['paduueckass mnTEepmperanusi ypaBHEHUU C JABYMS TEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpaBHEHUU C JIByMs INepeMeHHbIMU. [IpumMepbl pelieHus cucTeM HEIUMHEHHBIX ypaBHEHHM ¢
JIBYMSI TIEPEMEHHBIMH.

Pemienne TekcTOBBIX 3aa4 alreOpanvdeckKuM CIocOOOM.

YucnoBble HEpaBEHCTBA W WX CBOMCTBAa. HepaBeHCTBO € OJHOM TEPEMEHHOM.
PaBHOCHIIBHOCT HepaBeHCTB. JIMHENHBbIE HEpaBEeHCTBAa C OJHOM mepeMeHHOW. CucreMbl
JIMHEVHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOM.

Dyukyuu

[Tonstue ¢ynknuu. O6IacTh OMpeaeNeHruss U MHOXKECTBO 3HaueHUi (yHKIuu. CrocoOsl
3aaHus QYHKIIUA.

I'padpuk Qynkumuu. Yrenue cBoiictB QyHkuuu no e€ rpaduky. Ilpumepst rpaduxos
GYHKINMA, OTPaXKAIOIIUX PEaTbHbBIE MPOIECCHI.

@YHKINY, ONUCHIBAIOIIME MPSIMYIO U OOpaTHYIO NPONOPLUOHAIbHBIE 3aBUCHUMOCTH, HX
rpaduxu.

OyHKIHH Y = XZ\/_y =, y= x,y=lxl

['paduueckoe pemieHue ypaBHEHUH M CHCTEM ypaBHEHHUH.
9 KJIACC

Yucna u eviuucienus
JlelicTBUTENbHBIE YKCIIA

PanmoHanpHbIe YHCIIa, UppaAlMOHAIBHBIC YWCIA, KOHEYHBIE M OCCKOHEYHBIC ICCATUUHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JCUCTBUTENbHBIE YHCIAa KaK OECKOHEUYHBIE
JNeCATHYHbIE  JpoOu. B3aWMMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXIY  MHOXXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHON MPSMOU.

CpaBHeHUE JCWCTBUTEIBHBIX 4HCET, apuMeTHYecKue ACUCTBUS C JICHCTBUTEIbHBIMU
YHUCIIaMH.



W3mepenus, npuOIMKeHHsl, OLIEHKU
Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYKAIOLIEM MUpE.
[TpubnmxEéHHOE 3HAYEHHWE BEJIWYHMHBI, TOYHOCTh NpUOMMKeHus. OKpYIJeHHE YHUCell.
IIpukuka v OLIEHKA PEe3yJIbTaTOB BHIYUCICHUM.

Ypasénenusa u nepasencmea
YpaBHEHUs ¢ OJHOM [TEPEMEHHOMN

JIuneitnoe ypaBHeHue. PerieHue ypaBHEHUM, CBOASIIMXCS K IMHEHHBIM.

KBagparHoe ypaBHeHue. PelieHue ypaBHEHM, CBOASIIMXCA K KBaJpaTHbIM. bUkBagpaTHOE
ypaBHeHue. [Ipumepsl penieHrst ypaBHEHUH TPEThEe M YeTBEPTOM CTEMEHEW pa3ioKeHUEM Ha
MHOHUTEIH.

Pemenne  npoOHO-pallMOHAIBHBIX  ypaBHEHUH. PelieHue  TEKCTOBBIX — 3a/1a4
anreOpandecKuM METOIOM.
CucreMbl ypaBHEHM

VYpaBHeHHE C JByMS TepeMeHHbIMU U ero rpaduk. Pemienuwe cuctem IBYX JHMHEWHBIX
YpaBHEHUH C ABYMs IEpEeMEHHBIMU. PelieHue cucreMm JAByX ypaBHEHUH, OJHO M3 KOTOPBIX
JUHENHOoe, a Apyroe — BTOpoi creneHu. ['paduyeckas HHTEpIIpETalMs CUCTEMbI YpaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemenrie TeKCTOBBIX 3a7jau aareOpanyecKuM CIOCOOOM.
Hepagencrtra
HucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PemleHne nMHEHHBIX HEPABEHCTB C OJHOM IEpEeMEHHOW. PemeHue cucTeM JMHEHHBIX
HEPaBEHCTB C OJHOM mepeMeHHOW. KBaapaTHbeie HepaBeHCTBa. ['paduueckas HHTEpHpeTaIHs
HEPaBEHCTB U CUCTEMHEPABEHCTB C JIByMsI IEPEMEHHBIMU.

Dynkyuu
KBagparuunas ¢pyakuus, e€ rpadguk u cpoiicta. [lapabona, KoOopaAMHATHI BEPIITUHBI
napaboJIbl, OCh CHMMETPHUH MapadoJIbI.
padpuKkn GyHKLMIA:
y =kx, y = kx + b, y = ,y=<g’L,y=x, y=|x| v wux cBoncrsa.

Yucnoewvle nocinedosameivbHocCmu

Omnpeznenenye U cnocoObl 3aJaHNUs YUCIOBBIX MOCIEI0BATEIbHOCTEN

[ToHsiTie YKMCIIOBOM MOCIEAOBATENbHOCTU. 3aJaHHE IOCIEI0BATEILHOCTH PEKYPPEHTHOM
dopmynoit u ¢popmysoi N-ro uieHa.
Apudmerndeckas ¥ reoMeTpudecKas Mporpeccun

Apudmernueckas u reomerpuyeckas nporpeccu. @opmyIbl N-ro wieHa apuGMeTHIECKON U
F€OMETPHUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxenne uaeHOB apu(METHUYECKOW M TEeOMETPUYECKOW Mporpeccuii TOYKamMH Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIOHEHUIUAIbHBINA POCT. CII0KHBIE TPOLIEHTHI.

IINTIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
KYPCA (1O TOAAM OBYYEHMUA)

OcBoenune yueOHOro Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETO 00pa30oBaHUs JOHKHO
oOecreunBaTh JOCTIKEHUE CIIEAYIONUXIIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

7 Kiacc

Yucna u evluucienusn



—  BeimonHATe, coderas yCTHbIE M NMUCbMEHHbIE NMPUEMBI, apu(pMETHUUECKUE ACHCTBUS C
palMOHATIBLHBIMH YHCIIAMHU.

— HaxoauTh 3Ha4YeHUs YMCIOBBIX BBIPAXKEHUH; MPUMEHATh Pa3HOOOpPa3HbIE CIIOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAYCHMH JPOOHBIX BBIPAKEHWH, COAEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOH.

—  IlepexoauTh OoT 0HON (OPMBI 3aIMCH YKCEN K Apyroi (mpeoOpa3oBbIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPOOB).

— CpaBHMBaTh M YHOPSI0YMBATh PALMOHAIBHBIC YUCIIA.

—  OxpyrisTh 4ucia.

— BrmonssTh MPUKHUAKY 1 OLICHKY pC3yJibTaTa BI)ILII/ICJ'ICHI/II\/'I, OLICHKY 3HAYCHHUIH YHCIOBBIX
BLIpﬁ)KGHPIfI. BrImonssaTh I[CI\/JICTBI/ISI CO CTCIICHAMMU C HAaTypaJIbHBIMU ITOKA3aTCJISIMU.

— HpI/IMeHSITB MMPU3HAKH ACIIUMOCTH, PAa3JIOKCHUC HA MHOKHUTCIIMHATYPAJIbHBIX YHUCCIIL.

— Pemarsn IMPAaKTHUKO-OPUCHTUPOBAHHLIC 3aJa4d, CBA3dHHBLIC € OTHOLICHUCM BCJIWYUH,
MpOoNnoOpPUUOHAIBHOCTBIO BEJIMUWH, IPOUCHTAMU; MHTCPIIPETUPOBATEL PC3YJIbTAThI PCIICHUA 3a/1a4
C y‘IéTOM OFp&HH‘ICHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpuBaCMbIX 00BEKTOB.

Anzebpauueckue vlparceHus

—  Hcmonb3oBaTh anreOpandeckyrd TEPMUHOJIOTHIO W CHUMBOJIMKY, TPHUMCHITh €€ B
nporiecce OCBOCHUS y4eOHOrO MaTepHala.

—  HaxoauTh 3HaueHMsI OyKBEHHBIX BBIPAKEHHI MTPH 3aJaHHBIX 3HAUCHHUSIX TICPEMCHHBIX.

—  BomonHATE TIpeoOpa3oBaHUS IENOTO  BBIPAKCHHUS B MHOTOWICH IPUBEACHHEM
NOJJOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK.

—  BBINONHATE YMHOXKEHHE OJHOYWICHA HAa MHOTOWIEH M MHOTOYICHAa Ha MHOTOYJICH,
OPUMEHSATH (OPMYJITBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

—  OcyIiecTBIsATh pas3ioKeHWE MHOTOYWICHOB HAa MHOXKUTENIH C MOMOIIbIO BBIHECEHHS 3a
CKOOKH 0OIIET0 MHOXKHUTEJNSI, TPYIMITUPOBKHU CIaraeMbIX, IPUMEHEHHUS (POPMYJ COKPAMEHHOTO
YMHOXEHHUS.

—  Ilpumensats npeoOpa3oBaHUS MHOTOWICHOB IS PEIICHUS PA3JIMYHBIX 3a7ad U3
MaTeMaTHKH, CMEXKHBIX TIPEMETOB, U3 PEATbHOM MPAKTHKU.

— Hcnonb3oBaTh  CBOWMCTBa  cTeMeHE C  HATypaJbHBIMH  TIOKa3aTeNsAMU IS
peoOpa3oBaHus BhIPAKECHHIH.

Ypasnenus u nepasencmea

—  Pemate nuHENHbIE YpaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHSS MPaBUiIa IEpPEexoaa OT
UCXOJHOIO YPaBHEHUs K PaBHOCHUIBHOMY eMy. lIpoBepsATh, SABISETCA JIM YUCIO KOpPHEM
YpaBHEHUS.

—  IIpumensaTs rpaduyeckre METOIbI TP PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

—  Ilonbuparb mpumepsl map 4Hcend, SBISIOLUXCS pEIIeHUEeM JIMHEHHOro ypaBHEHMS C
JIBYMsI IIEPEMEHHBIMHU.

— Crpouth B KOOPJMHATHOW IUIOCKOCTH TpauK JIMHEHHOrO YpaBHEHUS C JIBYMs
MEePEMEHHBIMHU; MOIb3YICh IPAPUKOM, IPUBOIUTH MPUMEPDI PELICHUS YPABHEHHUS.

— Pemate cucremsbl JBYX JIMHEWHBIX YPaBHEHHU C JIByMsl NIEPEMEHHBIMHM, B TOM YHCIIE
rpaduyecku.

—  CocraBiATh U penaTh JJMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUH 11O
YCIJIOBHIO 33J1a4¥, UHTEPIIPETUPOBATh B COOTBETCTBUU ¢ KOHTEKCTOM 3aJa4d I1OTYYEHHBII
pe3ynbTar.

Koopounamut u zpagpuxu. @ynkyuu
— HM3oOpaxkath Ha KOOPAWHATHOM TIPSIMON TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM

KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAJbl, 3alKChIBATh YHCIOBBIC MPOMEXKYTKH Ha
anreOpanvdeckoM sI3bIKE.



— Ormeuarps B KOOPAWHATHOW IUIOCKOCTH TOYKH II0 33/JaHHBIM KOOpPAWHATaM; CTPOHUTH
rpaduku TuHEHHBIX QyHKIUNA. CTpouTh TpapuK PyHKIUN Y = | X |.

— OmnwuceBaTh € MOMOIIBI0 (PYHKIHMKA HM3BECTHBIC 3aBUCHMOCTH MEXIY BEITUYMHAMU:
CKOpPOCTh, BpEMsi, PacCTOSIHHE; IIeHa, KOJIUYECTBO, CTOUMOCTh; MPOU3BOIUTEIHLHOCTh, BPEMS,
00BbEM paboTHI.

—  Haxoaute 3HaYeHHE (PYHKIIMU 110 3HAUYCHHUIO € apryMeHTa.

—  Tlonumarts rpaduueckuii croco0 MpeacTaBieHUs U aHaTu3a HH(POPMAIIMK; U3BJICKATh U
HHTEPIPETHPOBATh HHPOPMAIIHMIO M3 TPaUKOB PEATBHBIX MPOIECCOB M 3aBUCUMOCTEH.
8 kimacc
Yucna u evtuucienus

—  Hcnonb3oBaTh Ha4daJIbHBIE NPEACTABICHUS O MHOYKECTBE IEHCTBUTENBHBIX YUCEN IJIS
CpaBHEHHsI, OKPYTJICHHUS W BBIYUCICHHIA; M300pakaTh JEHCTBUTENbHBIC YHCIa TOYKAMHU Ha
KOOpPJAMHATHOM IPAMOM.

—  IlpumeHsaTh noHsATHE apu(METUYECKOrO KBaJAPATHOTO KOPHS; HAXOJIUTh KBaJpaTHbIE
KOpHHU, HCHOJb3ysd TNpU HEOOXOAMMOCTH KAJIbKYJIATOP; BBIIOJHATH IpPeoOpa3oBaHuUs
BBIPAKECHUM, COAECPKALUX KBAIPaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

—  Hcnonp3oBaTh 3anmucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX JIPOOCH U
crene”er yucna 10.

Anzedpauueckue evlparceHus

— HpI/IMeHHTI) INOHATHUEC CTCIICHU C LECJIbIM ITIOKa3aTCJICM, BBIIIOJIHATH Hp€O6pa3OBaHI/IH
BLIpB,)KGHHfI, CoACpIKAIMX CTCIICHU C LCJIbIM ITOKA3aTCIICM.

— BrimonssTh TOXACCTBCHHBIC Hp606pa30BaHI/I$I panroHaJIbHbIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
[IpaBUjI ,I[CI‘/‘ICTBHI;’I Haa MHOI'OWICHAMHU U aJ'IFe6paI/I‘leCKI/IMI/I I[pO6HMI/I.

—  PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

—  IlpumeHnsaTe npeoOpa3oBaHUsl BBIPAKEHUN 7S pELICHUs pa3M4HbIX 33434 U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAJILHON MPAKTUKH.

Ypasnenus u nepasencmea

— Pemarp nuHeiHbIe, KBapaTHbIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHM S, CBOASIINAECS
K HUM, CCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMH.

— [IpoBOoNTH MpOCTENIINE UCCIECAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM YHCIIE
C MPUMEHEHUEM rpapuuecKux MpeacTaBlIeHu (yCTaHABINBATh, UMEET JI ypaBHEHUE WU
cucTeMaypaBHEHUH peleHHsl, €CIM UMEEeT, TO CKOJIBKO, U TIp.).

—  Ilepexoauth OT cioBecHON (HOPMYIMPOBKHM 3agauu K e€ anreOpandeckoidl MOJENH C
IIOMOILBIO COCTaBJICHHUsI YPAaBHEHUs WM CHUCTEMBl YpPaBHEHUH, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J1a4¥ TIOJYYECHHBIN PE3YIJIbTAT.

— IlpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB I CpPAaBHEHMS, OLEHKM; pEIIaTh
JUHEWHBIE HEPaBeHCTBA C OJHOW TEPEMEHHOM W MX CHUCTeMbl; JaBaTh TIpaduyecKkyro
WJUTFOCTPALIMIO MHOXKECTBA PELICHUM HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

— Ilonumatp W wHcCHONB30BaTh (YHKUMOHAJBHbIE TOHATUS U S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs); ONPENesITh 3HAUeHHE (QYHKIMHU I0 3HAYEHUIO apryMEHTa;
OTpeeNaTh CBOMCTBa (DyHKIMU 1O e€ TpadukKy.

—  Ctpouth rpaduku 3J1eMEeHTapHbIX QYHKIHMHA BUAA

_ — 2 U3 ., _ _ . . .
y= ,y=x",\y=x",y= ,y = | x|, onuchiBaTh CBOWCTBA YHCJIOBOH (yHKIUU MO e



rpaduky.
9 kyacc
Yucna u evituucienus
—  CpaBHHBATh U YIOPSIA0YMBATH PAIIMOHATLHBIC U HPPAIIOHATBHBIC YHCIA.

— BrInmonssTh apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAaJIbHBIMU YHCJIaMHU, COUYCTAasA YCTHBIC U
IIHUCBbMCHHBIC HpI/IéMI)I, BBIIIOJIHATD BBIYUCIICHUS C UPPALlUOHAJIbHBIMHA YU CIIAMU.

— HaxoauTh 3HaueHHs CTENEHEW C LENbIMU MOKAa3aTeIsIMU W KOPHEW; BBIYUCIATH
3HAYEHUS YHCIOBBIX BBIPAKEHUN.

—  OkpymJisITh JCUCTBUTENBHBIE YMCIA, BBIMNOJHATH MPUKHUAKY PE3yJbTaTa BBIYMCICHUH,
OIICHKY YMCJIOBBIX BBIPAKCHUH.
Ypasnenusa u nepasencmea

— Pemare nuHEWHbIE W KBaJApPAaTHBIE YPABHEHUsS, YPABHEHMs, CBOISIIMECS K HHUM,
npocTeiire ApoOHO-palMOHAIbHBIE YPABHEHUS.

—  Pemarp cuctemsl JBYX JIMHEMHBIX YPABHEHHUH C JBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPABHEHHUE HE SIBJISIETCS JIMHEWHBIM.

— Pemate TeKCTOBBIC 3a7aud anreOpamyecKuM CIOCOOOM C ITOMOIIBI0 COCTABJICHHS
YPaBHEHUS UM CUCTEMBI IBYX YPaBHEHUU C IBYMsI IE€PEMEHHBIMH.

—  IIpoBoauTh mpocTelne UCCIEIOBAHNs YPABHEHUN U CUCTEM YPaBHEHUMN, B TOM YHCIIE
C NpUMEHEHUEeM rpaduyeckux NpeAcTaBlIeHUN (yCTaHABIMBAaTh, UMEET JIM ypaBHEHUE WIIU
CUCTEMAa YPaBHEHUU pEILIEHUs, €CII UMEET, TO CKOJIbKO, U IIp.).

— Pemate nuHeiiHbIE HEpaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA; M300pakaTh peIICHUE
HEPaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aIIUCHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

— Pemate cucTeMBl JIMHEMHBIX HEPaBCHCTB, CHCTCMbl HCPABCHCTB, BKJIIOYAIONIUC
KBaApPATHOC HCPABCHCTBO, I/I306pa)KaTL pemiCHUC CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ,
3aIlUCbIBATh PCHICHUEC C ITIOMOLIBKO CUMBOJIOB.

— Hcnonbs3oBaTh HEpaBEHCTBA IIPU PELICHUM pa3IMYHBIX 3a1ad.
Dyukyuu

PacriosnaBath (DYHKIIMH W3YYEHHBIX BHIOB. I10Ka3bIBaTh CXEMATHYECKH PACIIOJIOKEHHE Ha
KOOPJMHATHOM TIOCKOCTH TpadukoB GyHKIMH Buga: Y = KX, y = kx + b, y =, y = ax2 + bx
+c.y= X, Yy = ,Y = |x | B 3aBUCHMOCTH OT 3HaueHH KO3()PUIIMEHTOB; OMUCHIBATH CBOMCTBA

GyHKIUH.
Ctpouts u n300paxxaTh CXEMAaTHUECKH Ipa)UKU KBaJAPAaTUYHBIX

—  (yHKUMIA, ONMCHIBATh CBOMCTBA KBaAPATUUHBIX QYHKIUHN 1O UX rpadukam.

— Pacno3naBate kBagpaTuuHylo (QyHKUMIO 10 ¢dopMyle, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HHU, PU3UKU, T€OMETPHUH.
Apupmemuueckan u 2eomempuueckas npozpeccuu

— Pacno3naBath apu(METHUECKYHO M TE€OMETPUYECKYI TMPOIPECCHH TPHU PA3HBIX
croco0ax 3aaHusl.

—  BBINONHATE BBIYMCICHUS C MCIOJIB30BaHUEM (OPMYN N-TO WieHa apupMEeTHYeCKOH U
T€OMETPHUUYECKON MTPOTrPECCUI, CYMMBI IIEPBBIX N YJICHOB.

— I/I306pa)KaTI) YJICHBI MOCJIIEA0BATCIIPHOCTHU TOUYKaMHM Ha KOOpJIHHaTHOfI ITIJIOCKOCTH.

Pemarp 3amauu, CBSI3aHHBIE C YMCIOBBIMU IIOCIIEOBATEIBHOCTSAMHU, B TOM YHCIIE 3aJa4d U3
peasibHOM JKH3HHU (C HCIIOIb30BAaHUEM KaJbKYJISATOPa, IU(PPOBBIX TEXHOJIOTHUI)






TEMATHUYECKOE ITNIAHUPOBAHHME YUYEBHOI'O KYPCA (IIO T'OJAM OBYYEHNMA)

7 xuacc (He menee 102 1)

DJIeKTPOHHbIE
HasBaHwue pa3pena (uudposbie)
OcHOBHOe cogepraHue OCHOBHble BUAbI AieATENbHOCTU 06yyatoLmXxca
(tembi)(umncno uacos) o0pa3soBaTe/ibHbIE
pecypesl
Yucna n [lonsiTe  panMOHANBHOTO — YHCIA. CucteMaTH3HPOBATH M 000ramaTh 3HAHAS 00 OOBIKHOBEHHBIX M JIECATUYHBIX IPOOSX. Poccniickasn
BbIYHC/IEHUS. Apudpmernueckue JIelcTBUA ¢ CpaBHUBaTL M YNOPAA0YMBATHL JAPOOM, TPeoOpa3oBBIBas MpU HEOOXOAUMOCTH 3J1eKTPOHHAS
PauunonajnbHbIe panUOHATbHBIMU YHCIaMU. JECSITUYHBIE IpOOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JECATHYHBIE, B UYAaCTHOCTH B LIK0JIa
qyycaa CpaBHenue, YHOPsNOYUBaHHUE OECKOHEUHYIO JACCATHYHYIO APOOb.
palMOHANBHBIX YHCEI. IIpumeHATh pa3HoOOpa3Hble CHOCOOLI U NMPHEMBI BbIYMCICHHS! 3HAYeHHil APOOHBIX
(254) Crenenb c HaTypaTbHBIM BBIPA’KeHUH, CcomepXKamux OOBIKHOBEHHBIE M JECATHYHBIC ApPOOU: 3aMEHATh IpHU
MIOKa3aTeNeM. HEOOXOIVMOCTH JAECATHYHYIO JpoOb OOBIKHOBEHHOH M OOBIKHOBEHHYIO JIECSITHYHOM,
PemieHne OCHOBHBIX 3a/1a4 Ha APOOH, MIPUBOANTG BBIpXKEHHEK (opMe, Hanbosee yHoOHOW Il BBIYUCICHHH, TpeoOpa3oBbIBATh
IPOLICHTHI U3 PEATbHOIT NPAKTHKH. JIpOOHBIC BBIPKGHHMS HAa YMHOKCHHE W JIeJICHHE JACCATHYHBIX JpoOel K JeWCTBUSM C
[Tpu3Haku AETUMOCTH, PA3IOKCHUS LETBIMU YHCIIAMH.
Ha MHOKHTEITH HaTyPalbHBIX YHCEL. IIpuBoauMTHL YHCI0BBIE M GYKBEHHBbIE MPHMePHI CTEIICHH C HATYPAIBHBIM ITOKA3aTesIeM,
OOBSCHSS 3HAUYCHHS OCHOBAHHUS CTENECHH M II0Ka3aTesisl CTENECHH, HAaXOJIUTh 3HAUCHUS
PeanbHble 3aBuCAMOCTY. TpAman u crenenei Bujia " (@ — J1r000E PAIMOHAIEHOE YHCIIO, N — HATypPalbHOE YUCIIO).
obpaTHasa NPonopuUNOHaNbHOCTH
MoHMMaTb cMbICA 3anncK BONbLLNX YMCEN C MOMOLLbIO AECATUYHBIX Apobei n cTeneHen yncna
10, NPUMEHATbMX B PeanibHbIX CUTYaLMAX.
IIpuMeHATH TPU3HAKH AETNMOCTH, PA3JIOKEHHS HA MHOKHUTEIH HATypPaTbHBIX YHCEI.
Pemarth 3amaum Ha 4acTH, MPOLEHTHI, IPONOPIMH, HA HaxXOXIeHHe Ipobu (TpoleHTa) OT
BEJINYMHBI U BEIUYUHEI 10 €€ npobu (IPOLEHTY), ApoOu (MpoleHTa), KOTOPBI COCTaBisIeT
onHa BenuunHA OT jApyrod. IlpmBoamTh, pa3dmpaTh, OLEHHMBATH DPA3IUYHBIC PELICHUS,
3aMKCH PEIICHNIT TeKCTOBBIX 3ajad.
PacniosHaBaTh M OOBSICHATH, ONMUPAsCh HA ONPEJCICHHs, MPSIMO MPONOPLHOHAIBHEIE H
00paTHO MPOIOPIMOHAIBHEIEC 3aBUCUMOCTH MEX/ly BEIUUYMHAMHU; MPUBOAUTH MPUMEPBI ATHX
3aBUCHMOCTEH M3 PEATbHOTO MUPA, U3 JIPYTUX YueOHBIX MPEJMETOB.
PellaTb NPaKTMKO-0pMEHTUPOBaHHbIE 33/1a41 Ha APO6U,NPOLLEHTbI, MPAMYIO 1 06paTHYIO
NponopLMOHANLHOCTH, NPONOPLUM
AnreGpanyeckue ByxBeHHbIe BBIPKEHHMSI. OBaageTs anreOpanvyecKoil TEPMHUHOJIOTHEH W CHMBOIMKOH, MPHMEHSATh € B Ipolecce Poccuiickas
BbIpaKeHHUsl [Tepemennble. JomyctimMbie OCBOEHHS y4eOHOTO MaTepHana. JJIeKTPOHHAS
3HAUCHUS TepeMeHHBIX. DopMyIIEL. HaxoanTp 3HaueHns1 OYKBEHHBIX BBIPAXKCHHH MPH 3aJaHHBIX 3HAUYEHUSX OYKB; BBINOIHATH IK0J1a
(27 4) [IpeobpazoBanne OYKBEHHBIX BBIYHCIICHUS IO (hopMyIaMm.

BBIPDOKEHMI, PACKpBITHE CKOOOK M
TIpUBEJICHHE TTOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHM C HaTypa/ibHbIM
NOKa3saTesem.

MHorouneHbl. ChoxeHue, BblunTaHKe,
YMHOXeHNEe MHOIo4/1eHOB. q)OpMy}'IbI

BpInoaHsATL Hpeo6pa303aHI/I;{ 1EJIOTO BBIPpAKEHUSA B MHOTI'OWICH NPUBCACHUEM HO,I[O6HLIX
Clrara€MbIX, paCKpbITUEM CKOOOK.

BbINOJIHATL YMHOXEHHE ONHOWIEHA HA MHOTOWIEH M MHOTOWICHA HA MHOTOWIEH,
NPUMEHATH HOPMYIIBI KBaZpaTa CyMMBI U KBaJipaTa pasHOCTH.

OcymecTBJIATh Pa3lI0KEHHE MHOTOWICHOB Ha MHOXHUTENH ITyTEM BBIHECEHHs 33 CKOOKH
00IIero MHOMKUTEIS, IPUMEHEHNs GOPMyIIbl Pa3HOCTH KBaJPaTOB, (POPMYI COKPALIEHHOTO
YMHO>KCHHSL.




COKPaLLEHHOro YMHOXeHuA. PasnoxeHne
MHOrOY1€HOB Ha MHOXWUTENN

HpI/IMerlTL npe06pa3013aHI/Ie MHOTOYJICHOB Jisd PpEHICHUA pas3jiMYHbIX 3adad u3
MaTE€MaTUuKH, CMEXHBIX ITPEAMETOB, U3 peaanoﬁ TIPAKTHUKHU.

3HaKOMMUTbCA C VICTOpVIeVI PasBUTUA MaTEMATUKN

YpaBHenus u VYpaBHeHue, npaBuiia Pemath nuHelHOe ypaBHEHUE C OJHOH IEpPEeMEHHOM, MPUMeHss MPaBUJIA [Epexofa OT Poccuiickas
HEpPaBeHCTBA peoOpa3oBaHus ypaBHEHUS, HCXOIHOTO ypaBHEHHS K PaBHOCHIBHOMY eMy Ooiee mpoctoro Buja. IIpoBepsiTh, aBiseTcs JJIeKTPOHHAS
(20 ) PaBHOCHIIBHOCTh YPaBHEHUI. I KOHKPETHOE YHCIIO KOPHEM ypaBHEHHSI. LIKOJIa

Jluneiinoe  ypaBHeHHE C  OJHOH IlonOupaTs nNpuMepsI Iap YUCE, SBIAIOIINXCS PEIICHUEM JIMHEHHOIO YPaBHEHUS C ABYMs

MEPEMEHHON, pELIEHHE JMHEWHBIX nepeMeHHbIMA. CTPOUTD B KOOPANHATHOW IJIOCKOCTH IpaduK TMHEWHOTO ypaBHEHHS C

ypaBHeHHH. Pemennme  3amau ¢ JBYMs TI€PEMEHHBIMH; MOIB3YsACh TPA(UKOM, NPUBOAUTHL NPUMePbI PEIICHUS yPAaBHEHHS.

MOMOUIbIO YPaBHEHUI. HaxoauTth pemeHHe CUCTEMBI IBYX JIMHEMHBIX YPaBHEHUH C ABYMs NEPEMEHHBIMHU.

NnHeliHoe ypaBHeHWe ¢ ABYMA CocraBnATb U peLaTtbh ypaBHEHWE UK CUCTEMY YPaBHEHUIA MO YCI0BUIO 334a4M,

nepemeHHbIMU 1 ero rpaduk.Cuctema WHTEpPNpeTMpPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJa4u MONyYeHHbI pesyabTaT

OBYX NIMHENHbIX YPaBHEHWUN ¢ ABYMA

nepemeHHbIMU.PeLeHne cnctem

ypaBHeHMit cnocobom NoACTaHOBKM 1

Cnocobom cnoxeHun
Koopaunarsin Koopaunara TOYkH Ha MPSIMOIA. HN3o0paxkaT, Ha KOOPAMHATHOHW TPAMON  TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM Poccuiickas
rpapuxu. Uncnossle MpoMexyTKH. PaccTostHne KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI; 3alIUCHIBATh UX HA aIreOpanIecKoM sI3bIKe JJIeKTPOHHAS
Dymxumi (24 ) MEKILY ABYM3 TOYKAMHKOOPAMHATHOH OTMeyaTh B KOOPAMHATHOH IIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAMHATAM; CTPOHUTH tKo.a

TpAMOH. rpaduKy HECIOXKHBIX 3aBHCHMOCTEH, 3aJaHHBIX ()OPMyTaMH, B TOM HYHCIE C MOMOIIBIO

[IpsmoyronpHas cucremMa KOOpAWHAT u(poBBIX Ta60PATOPHIA.

Ha TI0ckoCcTH. [Ipumeps! rpadukoB, IIpumeHsATh, H3yYaTh NPEUMYIIECTBA, HHTePNPeTHPOBAThL Trpaduieckuii Ccrocod

3agaHHbIX  Qopmynamu.  UteHue MIPE/ICTABIICHUS U aHAIIM3a PAa3HOOOPa3HON JKM3HEHHOW MH(opMarmu.

rpaduKoB peagbHBIX 3aBUCUMOCTEH. OcBanBaTh NOHATHE (YHKIMHU, OBJIaZeBaTh (QYHKIMOHATBHON TEPMUHOJIOTHEH.

Toustue PyHKIMH. Tpaduk PaCHOSHaB?Tb nuHelHyo QyHKimo Y = KX + b, onuchIBaTh €€ CBOWCTBa B 3aBHCHMOCTH

dynxuun.  Choifcta  (yHKIMiL. ot 3HaueHui kod(dunreHtos K u b.

Jluneiitnas  Qynxmusa.  IloctpoeHnue Crpoute rpaduku smHEHHON QyHKIAHN, QyHKIIH

rpapuka  JUHEHHON GbyHKIMN. y=Ixl

Ipapux dysxuun y = | x| Hcnonb3oBath nudpoBbIe pecypebl A1 MOCTPOCHUS

rpapukoB (QyHKIMH W M3Yy4eHHs MX CBOMCTB. [IpHBOAWTH TNpHUMEpbl JIHMHEWHBIX
3aBUCHMOCTEH B peasbHBIX IpoLeccax U SIBICHUAX

IloBTOpenue n [loBTOpeHHE OCHOBHBIX HOHATHH U BbiOupaTh, NPHMEHSITH OLIGHUBATHL CMOCOOBI CPaBHEHMS YHCEN, BBIYHUCICHUH, Poccuiickas
o0606menue(6 1) METOJIOB Kypca 7 Kiacca, 00001eHne npeoOpa3oBaHuil BRIpAKSHHUH, PEIICHHs ypaBHEHHI. 3J1eKTPOHHAS

3HAHUIT LIKOJIa

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJIHAEMBIX ICHCTBUH M CaMOIIPOBEPKY pe3yJbTaTa
BBIYMCIICHUH, IpeoOpa3oBaHuii, mocTtpoeHuii PemaTh 3agauyM U3 peanbHOM KHU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS JUI PELICHUs 3a4a4d U3 JPYTUX IPEeIMETOB.

Pemathb TeKCTOBBIE 3aja4iu, CpaBHUBATD, BLIGI/IpaTb CIoCo0bI PEUICHUA 3a1a4r

8 kyacc (ue menee 102 u)




Ha3Banmue
pa3aena (TemMbl)
Kypca (4HcJI0 4acoB)

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/BI 1eSITeIbHOCTH 00y4aIOIIMXCSI

JexkTpoHHBIe (IH(POBLIE)
o0pa3oBaTe/bHbIE PecypChl

Yucaa U KBagpaTHblil KopeHb U3 4yuCIA. ®opMyIHpPOBATL oONpeJe/ieHHe KBAaAPAaTHOTO KOPHA M3 4HCNA, apupMETHUECKOro Poccuiickas
BbIYMCJIECHUS. TlonsiTue 06 MppaMoOHATEHOMYHCIIE. KBaZIpaTHOIO KOPHS. 3JIEKTPOHHAS 1IK0J1a
KBaapaTtusbie JlecsiTuuHbIe TPUOTMKEHUS IpumensiTe  onepanyio H3BICYCHHSA KBAaJpPaTHOTO KOPHA M3 4YMCIA, HCHOJb3Ys IIPH
KOPHH UpPPaLMOHAIBHBIX YHUCEIL HEOOXOMMOCTH KATBKYJISITOP.
(15 ) Jetictutenbuble uncna. CpaBHEHUE OuneHnBaTh KBAIPaTHbIE KOPHH LENBIMU YUCIAMH U JECATUIHBIMH APOOSMH.
JICCTBUTENBHBIX YUCEIL. CpaBHHBATbL W YNOPSAJ0YMBATBL PAIMOHAIBHBIE M HPPALHOHANBHBIE YHCIA, 3alUCAHHBIE C
Apudmernyeckuil KBaapaTHBIN MIOMOIIbIO KBaIPaTHBIX KOPHEH.
KOpEHb. MccnenoBaTh ypaBHCHHE X° = &, HAXOAUTH TOYHBIC X IPHOMIKEHHBIE KOpHE mpx a > 0.
Vpasrenue Bua X° = a. Coiicrsa Hccnenosats cBoiicTBAa KBaJpaTHBIX KOPHEH, IPOBOJS YHUCIOBBIE OKCIEPUMEHTHl C
apupMETHIECKNX KBaJIPATHBIX HCIIOIb30BaHIEM KaJIBKYJIATOPa (KOMITBIOTEPA).
kopHeii. [IpeobpazoBaHne YHCIOBBIX Jloka3bpIBaTh CBOMCTBA apu(METHYECKHX KBAaZpAaTHBIX KOPHEH; MPUMEHATh WX UL
BBIPaKCHUH, COEPHKALIUX npeoOpazoBaHMs BEIPAIKCHHUH.
KBaJIpaTHBIC KOPHU BbinosHaTh, nMpeodpa3oBaHMsl BHIPAKCHUH, COJCPXKAIIMX KBaJpaTHBIC KOpHHU. Bripaxkatsb
MEpPEMEHHBIC U3 TEOMETPUICCKUX M (PU3HIECKUX (POPMYIL.
Bbruncasite 3HAaYeHMs] BBIPAKCHMH, COACPKAIMX KBaJpaTHbIC KOPHM, HCIOIB3Yyd IIpU
HEOOXOMMOCTH KaJIbKyISATOP.
HMcnonp3oBare B XOxe pelIeHUs 3aJad DJICMEHTApHbIC IPEACTaBICHMA, CBSA3aHHBIE C
IpUONVKEHHBIMA 3HAYSHUSIMHI BEJTHYIHH.
3HAKOMHUTBCSI ¢ MCTOPHell pa3BUTHS MAaTEMATHKU
Yucaa u CreneHb C LEIbIM OKa3aTeseM. ®opMyJIHPOBATH OIpeeaeHIe CTEIICHU C LIEJIbIM I0Ka3aTeNIeM. Poccuiickast
BBIYMCJIEHHS]. CrannapTHas 3amuch 9ucia. IpeacraBaATh 3anuch OOJBIINX M MAIIBIX YUCET B CTAHAAPTHOM Buje. CpaBHHBATH YHCIa U 3JIEKTPOHHAS KO0/
CreneHb ¢ HeJIbIM Pasmepbl 00BEKTOB OKPYKAOLIETO BEJIMYMHBI, 3alMCAHHBIE C MCIOIB30BaHueM crenenn 10.
ToKasaTe/jieM MDA (OT S/IEMEHTaPHBIX Hcnonp3oBaTe 3amuch 4ucesl B CTAaHJAPTHOM BHJE AJIS BHIPAKEHHS Pa3MEpPOB OOBEKTOB,
(7 ) HACTHIL /10 KOCMMHECKHX 00BEKTOR), JUIUTEIBHOCTH NIPOLECCOB B OKPYXKAIOIIEM MHpe
JUINTEIBHOCTD IIPOLIECCOB B L
OKPYKAIOIIEM MHIPE. ®opmMyIHpPOBATh, 3aAIIMCHIBATL B CHMBOJIHYECKOH (opMe U WILITIOCTPUPOBATH
CBoiicTBa CTENEHU C LIEIBIM NpUMepaMu CBOIICTBa CTeNeHU
HTOKa3aTejIeM C IIETBIM TTOKa3aTesIeM.
I[IpumeHATH cBOMCTBA CTENEeHW I MpeoOpa3oBaHUS
BBIPAKEHUI, COAEPIKAILUX CTEIICHH C LIENIbIM IT0Ka3aTeieM. BbIOIHATD AeHCTBUS C YUCIaMy,
3aMMCaHHBIMU B CTAHAAPTHOM BHE (YMHOXKEHHUE, AENCHHE, BO3BEACHHE
B CTEIICHb)
Auredpanyeckue Ksagparubrii Tpé_%aneH. Paznoxenne Pacno3naBath KBaJpaTHBI TPEXUYJICH, YCTAHABIUBATHBO3MOKHOCTD €0 Pa3I0oKeHHs Ha Poccuiickas
BbIPasKeHHsI. KBaZpaTHOrO TPEXIIICHAHA MHOXUTEIN | NMHOXKUTEIH. 3JIEKTPOHHAS IIKOJIa
Ksagparubrii PackinaabiBaTh Ha MHOMKUTEIM KBAaJIPaTHBIH TPEXUICHC HEOTPHLATECIbHBIM JUCKPUMUHAHTOM
Tpéx4iIeH
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Yucaa u CrerneHs C IeNbIM T0Ka3aTeseM. ®opMyJIHPOBATH ONpPe/ieJeHHe CTEIEHH C IIEIbIM TOKA3aTeNleM. Poccuiickast
BbIYMCJIEHHSI. CrannapTHas 3amuch 4ncia. IpeacraBaATh 3anuch OOJBIINX M MAIBIX YUCET B CTAaHAAPTHOM Bujae. CpaBHUBAThH 4HCIa U 3JIEKTPOHHAS KO0/
CreneHb ¢ HeJbIM PasMepel 00BEKTOB OKPYKAIOIIETO BEJIMYMHBI, 3alMCaHHBIC C MCIOIb30BaHKeM crenenn 10.
ToKasaTe/jiemM MHDa (OT S/IEMEHTAPHBIX Hcnoab3oBaTh 3amuch 4Hcel B CTAaHJAPTHOM BHJE JUIS BEIPAXXEHHS Pa3MepoB 0OBEKTOB,
(7 9) HACTHI /10 KOCMHYECKUX 0GHCKTOB), JUTUTEIIBHOCTH IIPOLIECCOB B OKPYKAIOIEM MHpE
JUTUTENIbHOCTH NPOIIECCOB B L
OKPYIKAIOLEM MHPE. ®opMyJIMpPOBaTh, 3aNMUCHIBATE B CHMBOJIHYECKOl (opMe U HILTIOCTPHPOBATH
CBOHCTBa CTENICHH C IIETBIM NpUMepPaMu CBOIICTBA CTENEHU
HOKa3aTeJIeM C LIETIBIM MOKa3aTeIeM.
IIpuMeHsATh CBONCTBA CTENEHM IJIsI MPeoOpa3oBaHMs
BBIPAKEHUH, COJEPIKAIINX CTETICHH C IIENbIM MOKa3aTeaeM. BhInoIHATE JelicTBUSA ¢ YHCTaMH,
3aMMCaHHBIMU B CTAHAAPTHOM BHJE (YMHOXKEHHUE, AENEHHE, BO3BEACHHE
B CTCIICHb)
Auredpanyeckue Ksanparmbiii Tpé.é.aneH. Paznoxenue Pacno3naBath KBaJpaTHBI TPEXUYJICH, YCTAHABIUBATHBO3MOXKHOCTD €0 Pa3I0o)KeHHUs Ha Poccuiickas
BbIpa)KeHHsI. KBaJIpaTHOI'0 TPCXWICHAHA MHOKHTCIH |  MHOXKHTENH. 3J1eKTPOHHAS LIK0JIa
Ksajgparubrit PackiaapiBaTh HA MHOYKHUTEIH KBAJPAaTHBIN TPEXWICHC HEOTPULATENBHBIM AMCKPUMUHAHTOM
TpExuJIeH
(6w
Auredpanyeckue Anrebpanueckas JpoOb. 3anuchiBaTh anreOpamyecknue BelpaxeHus. HaxoauTs oOnacTe ompezaeneHus pamuoHainbHOTo| Poccuiickast
BbIpaKeHHs. JlonmycTrMBle 3HAUEHMS NTEPEMEHHBIX, BBIPQKEHHS. BBINOJHATHL YHCIOBBIE MOACTAHOBKM M BBIMMCIATH 3HAYCHHE ApPoOW, B TOM JJIEKTPOHHAs LIK0JIA
Auredpanyeckasi BXOAIINX B anreOpanyecKue YUCIe C TIOMOIIBIO KajlbKyisTopa. @opMyJHpPOBATh OCHOBHOC CBOMCTBO anreOpandecKou|
Apodb BbIpakeHUsA.  OCHOBHOE — CBOHCTBO IpoOM ¥ NPUMEHATh €ro i mpeoOpa3oBaHus JpoOcii. BbIMOAHATH aeiicTBUSA
(159) aﬂrerf“’l‘{eCKOI"'I Apobu. Cokparnenne anrebpanueckuMu  1podamu. [IpuMeHATs npeoOpa3oBaHUs BBIPAKEHUH IS PELICHMS 3azadu.
JpOGeit. Bripakath nmepeMeHHbIe 13 GopMyn ((U3HIECKHX, TEOMETPUYECKHX, ONMHCHIBAIOIINX ObITOBBIE
CrnoxeHue, BBIYHTAHUE, YMHOXKeHHE cHTyarn)
U JIeNeHne anredpandeckux ApoOei.
IIpeobpazoBanne BBIPAKCHHUH,
coJiep)KalnX anredpamdeckue Qpoodu
YpaBHenus KBanparnoe ypaBuenue. Henomnoe Pacno3naBaTth KBaJpaTHbIC ypaBHEHUS. Poccuiickas
M HEpaBeHCTBA. KBaJpaTHOe ypaBHeHue. Dopmyna 3anuceiBaTh (popmysTy KOpHEl KBaIpaTHOTO ypaBHEHHS; pelliaTh KBaJApPaTHbIe YPAaBHEHUS 3JIeKTPOHHAS KO/
KBangpaTtnbie KOpHEH  KBaJpaTHOIO  YPaBHEHHS. — TOJIHBIE U HETIOJHBIE.
YPaBHeHHUs Teopema Buera. IIpoBoauTh MpocTeiilue HccJaeJOBAHUS KBAIPATHBIXYPAaBHEHHH.
(15 ) Pemienue ypaBHeHUH, CBOISIIMXCS K Pemats ypaBHeHMsI, CBOASIINECS K KBAaJPaTHBIM, C TOMOIIBIO NPEOOpa3oBaHUN U 3aMEHOMN

kBajxpaTHeIM. [Ipocteiimie apoGHO-
palrOHAJIbHBIC YPaBHEHUSL.

PemieHne  TEKCTOBBIX  3ajad  C
IIOMOIIBIO KBAJPaTHBIX YpaBHEHUN

MIEpPEMEHHOMH.
Hadmonate M aHaIM3MpPOBATh CBS3b MEXIY KOPHSIMH M KO3()(GHUIHEHTaMH KBaJpaTHOTO
ypaBHEHUSI.

®opmyaHpoBaTh TeopeMy Buera, a Takke 00paTHYIO TeOpeMy, IPUMEHSTh 3TH TEOPEMBI IS
pemreHust 3amad. PemaTh TeKcTOBBbIe 3aJauM alreOpandeckuM CIOcOOOM: MEPEeXOAUTH OT
CJIOBECHON (DOPMYIHPOBKH YCIOBHS 3aJaddl K anreOpandeckoil MOAENM ITyTéM COCTaBIICHUS
YPaBHEHUS; pelIaTh COCTaBICHHOE YPaBHEHNE; HHTEPIIPETHPOBATh Pe3ybTar.

3HAKOMHUTBCSI ¢ HCTOPHEli Pa3BUTHSI anreOpsl




YpaBHenus

W HEPaBEHCTBA.
CucreMbl ypaBHeHHIi
(13 v)

JluneiiHoe  ypaBHeHHE C  JABYMs
MEepPEMEHHBIMH, €r0 TpaduK, IPUMEPHI
pelIeHNs ypaBHEHHH BIEBIX YHCIaX.
Pemenne cucrem aByX JMHEMHBIX
YPaBHEHUH ¢ JABYMs NEpEeMEHHBIMH.
IIpumepst perieHus CUCTEM
HEJIMHENHBIX YpPaBHEHUH C JByMs

MepEMEHHBIMU.
I'padmueckas HHTEpIpeTanus
YPaBHEHUS C IBYMs NEPEMEHHBIMH U
CHUCTEM  ypaBHEHUH ¢  AByMs
[EePEMEHHBIMHU.
Pemenne  TekcToBRIX  3amad ¢

MIOMOIIBIO CHUCTEM ypaBHEHHM

Pacno3HaBathb JIHEMHbIE YpaBHEHMSI C IBYMsI IEPEMEHHBIMH.

CtponTh rpaQuKu JTHHEHHBIX YpaBHEHHH, B TOM YHCIIe

HCNOJIB3Ys HH(POBbIE PeCypPChI.

PazimmuaThb napanenbHble U IEPECCKArONIECs NPSIMBICIIO UX YPaBHCHUAM.

Pematp cuctembl IBYyX JIMHEMHBIX YpPaBHEHHMH C ABYMs NEPEMEHHBIMH I1OJCTAaHOBKOH H
CIIOKEHHEM.

Pemarp npocreiimune cucTeMsl, B KOTOPBIX OJHO U3 YPABHEHUN HE SBISETCS JIMHEUHBIM.
IlpuBoauTh rpaguyecKkyi0 HHTEPNPETALMIO PEIICHNS YPaBHEHMS C ABYMS NEPEMEHHBIMU H
CHCTEM ypaBHEHHUIIC IBYMs EpEMEHHBIMU.

Pemath TekcToBBIE 32124 aNreOpandecKuM CIIocoO0M

Poccuiickast
3.]'IeKTpOHHafl KO0JIa

YpaBHeHus
W HepaBeHCTBA.
Hepagsencrsa (12

)

UucnoBble HEPABEHCTBA U MXCBOWCTBA.

HepaBenctBo ¢ ogHOI mepeMeHHOM.
Jluneiinple HepaBeHCTBA € OJHOMU
HepeMeHHoil 1 ux pemenne. CHCTEMBI
JIMHEWHBIX HEpPAaBEHCTB C OJHOMU
MEPEMEHHON U UX pEeIlECHUE.
M3obpakeHne pemeHns JIMHEHHOTO
HEPaBEHCTBA M UX CHCTEM Ha
YHCIIOBOW NPSMON

DopMyJIHPOBATH CBOICTBA YHCIOBBIX HEPABEHCTB, MJUTIOCTPHPOBATH MX HA KOOPIMHATHOM
MPSMOM, JOKA3bIBATH ANTcOPaNICCKH.

IIpuMeHATH cBOICTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

PemaTh nuHClHBIC HEPABCHCTBA C OJJHOM MEPEMEHHOM, H300pakaTh pelicHUE HEPAaBCHCTBA Ha
YHCIIOBOW NPSMOI.

Pemiath cucTeMBl JIMHEWHBIX HEPAaBEHCTB, M300pakaTh pEHICHHE CHUCTEMBI HEPABEHCTB HA|
YHCIIOBOW MpsIMOM

Poccuiickas
3J1eKTPOHHAS LIK0JIa

DyHKIUH.
OcHoBHbBIE
MOHATHUS

(6w

[MousTHe GbyHKITUH. Ob6nacth
OTIpe/IeTICHHsI U MHOKECTBO 3HAUCHHI

¢dyukun. CriocoOb! 3a1anus GYHKIHHN.

I'padux  ¢dyHkIHH. CpoiicTBa
¢GyHKIMY, UX OTOOpaXkeHHe Ha

rpaduxke

Hcnoap3oBaTh QyHKIMOHATBHYIO TEPMHHOJIOTHIO H
CHMBOJINKY.

Beraucasite 3HaveHus1 QYHKIUIA, 3aJaHHBIX QopMyTaMu
(mpu  HEOOXOIUMOCTH HCIIONB30BATh  KAIBKYISTOD);
¢$yHKIMN.

CTpoMTH MO TOYKAM I'PadUKH QYHKIHH.

OmnuchIBaTh CBOWCTBA (YHKIUKM Ha OCHOBE €€ rpa)MIecKoro IMpeICTaBICHNS.

Hcnonb3oBaTh GyHKINOHAIBHYIO TEPMHHOJIOTHIO U CHMBOJIUKY.

HMccaenoBarh npuMepsl rpaMKoB, OTPaXKAIOUINX PeajbHbIC MPOLECChl U sBiIeHHs. IIpUBOIUTH
TMPUMePBI TIPOLIECCOB M SIBICHUIl C 33aHHBIMH CBOWCTBAMHU.

HMcnosb30BaTh KOMIIBIOTEPHBIE MPOrPAMMBbI JUIS TOCTPOCHNUS IPadUKOB (YHKINH U N3ydeHHs
UX CBOWCTB

COCTABJISAITH TAOJUIBI 3HAYEHHI

Poccuiickast
3JIeKTPOHHAS TIK0JIa

®ynknuu. Ynciosblie
byHkuun
1)

UreHne u mocTpoeHne rpagukoB
¢ynkuuit. [Tpumepsl rpadukoB
(byHKIHMI, OTpaXaOIINX pealbHbIC
HPOLIECCHI.

DyHKIUH, OMHCHIBAIOLINE TPSIMYIO U
00paTHYIO MPONOPIHOHAIBHBIC

3aBUCHMOCTH, UX rpaduku. ['mmepbora.

I'paduk yHkmn y = X OyHkuun y
2y =3

=X,y =X,

y= X,y =IlxI; rpapugeckoe penienne
YpaBHEHUH U CUCTEMYpPaBHEHUH

Haxomuts ¢ momonnbio rpaguka GpyHKINH 3HAUCHUE OJ1-
HOM M3 paccMaTpUBaeMbIX BEIMYUH 10 3HAUEHHUIO JIPYToil.
B HecnoxHBIX cilydasx BbIpa:KkaThb (POPMYJIOii 3aBHCHMOCTb MEXIy BEIMYMHAMH.

OnuceiBaTh XapakTep W3MEHEHUS OJHOM BENMYMHBI B 3aBUCUMOCTH OT M3MEHEHMS JIPYrow.
Pacno3naBaTh BUIbI H3y4aeMbIX QYHKIIUIL.

IToka3pIBaTh cXeMaTHYeCKH IMOJIOKEHNE HA KOOPAWHATHOM TJIOCKOCTH TpaduKoB (QYHKIHUIA
Buma: y = X5 y= X,

y= X, y=lxl

Hcnoab3oBath (yHKuHOHATBbHO-TPaUYECKHUe

MICCIIEI0BAHUS YPABHEHUI HCHCTEM ypaBHEHUIA.
ITpumensATHL 1HpPOBBIE pecypebl 1l TOCTPOeHHs rpa@UKoB (YHKIHMIL

npeacraBjJeHusi [1Ji1 pPEeUICHUA U

Poccuiickast
JIEKTPOHHASI IIK0JIa




IloBTOpEeHHne 1
00o0menue(6

)

IloBTOpEHNE OCHOBHBIX MOHATHH U
METOZIOB KypcoB / H 8 Kiaccos,

000011IeHIE 3HAHMIT

BbiOupaTh, nNpHMEHSITh, OLEHHBATH CIOCOOBI
npeoOpa3oBaHui BEIPaXKCHHUH, PEIIeHHs] YpaBHEHHUI.
OcyumecTBJIATh CAMOKOHTPOJIb BbIIOJIHACMBIX JCHCTBUM U CaMOIPOBEPKY pe3yibTara
BBIYHCIICHUH, Tpe0Opa30BaHuii, TOCTPOCHUI.

Pemiath 3asa4yu U3 peajbHON KHU3HM, NPUMEHSATh MaTeMAaTUUYECKUC 3HAHMS Ul PEIICHUS
3a/1a4 U3 JPyrux IpeiMeToB.

Pemath TeKkcTOBbIE 32/1a4H, CDABHHBATh, BIOMPATHCIOCOOBI PENICHHUs 331aul

CpaBHCHHS  YHCCI, BI)I‘II/ICJ'ICHI/Iﬁ,

Poccuiickast
3.]'IeKTpOHHafl KO0JIa

9xnacc (ne menee 102 u)

Ha3zpanue OcHoBHOe OcHoOBHBbIE BH/BI 1eSITeILHOCTH 00y4AIOIHXCSI JJIeKTPOHHBIE
pa3neia (TeMbl) coaepikaHue (uudposbie)
Kypca (4ucio oGpa3oBaTebHbIe
4acoB) pecypesl
Yucna u Bbluucaenusl. | PannonanbHble dncra, PaspuBaTh npejcTaBieHusi 0 YHCIaX: OT MHOXKECTBA HATypPalbHBIX YHCET IO MHOXKECTBA Poccuiickas

JeiicTBUTE/IbHBIE HppalMOHAIIBHBIE YHCIIA, JIEACTBUTEIBHBIX 3JIEKTPOHHASI IIKOJIA
4HCIa KOHEYHBIC U YHCEIL
(9 v) OECKOHETHBIE ACCATHUHBIC apobu. | O3HAKOMHTBCSI C BO3MOXKHOCTBIO MPEACTABICHHS JEHCTBUTEIBHOTO YHCa Kak OECKOHEUHOIT

MHO)K@CTBP ACUCTBUTCIILHBIX JIECATUYHOU APOOH, MPUMEHATH ACCATHYHbBIC TPHUONMKEHIUS PAIOHATBHBIX U UPPAIIOHATBHBIX

yyces; JeHCTBUTEIIbHbIC YHUCeL.

uHca Kak OeCKOHEUHbIe HN3o00paxkaTh NeliCTBUTEIBHBIC YHCTd TOYKAMH KOOPAWHATHON MPSMON.

AecsTHYHbIe Apobu. Bsanmuo 3anucbIBaTh, CPABHUBATH M YHOPSA0YHBATh JACHCTBUTEIbHbIC YHCIA.

OZIHO3HAYHOC COOTBCTCTBUC BbInosHATL, coueTas yCTHbIE U NHCbMEHHBIC NPUEMBL, apU(MeTHUYeCKHe JelicTBUSA C

MEXIy MHOKECTBO palMOHANBHBIMU YMCIaMU; HAXOAUThL 3HAUEHUS CTENEHEH ¢ LeNbIMHU MOKa3aTelsIMU U KOpHEH;

ACHCTBHTENBHBIX YNCEN U BBIYMC/IATh 3HAYCHUS YMCIOBBIX BBIPAXKECHUIL.

MHOKECTBOM TOUCK IMoayuuTs npeacTaBjieHHe O 3HAUNMOCTHU JIEMCTBUTENBHBIX YHUCEI B IPAKTUYECKON

KOOPJMHATHOM NPAMOIi. JIeSITETBHOCTU YeIOBEKa.

CpaBHeHHIE AeHCTBUTEIbHBIX AHAIH3UPOBATH U [1€J1aTh BBIBOABI O TOYHOCTH MPHOIMKEHHS ACHCTBUTEIHHOTO YHCIIa TIPH

ancert, agnd)MeInqecme pelICHNN 3a/ad.

ACUCTBUU € NEUCTBUTEIILHBIMH OKpyYIJIAThH IEHCTBUTENBHBIE YHCTA, BBHINOJHATH NPHKUAKY PE3y/IbTaTa BHIYHUCIECHUH, OLEHKY

IHCIaMH. 3HAYEHUH YHCIIOBBIX BHIPAKECHHUH.

[pubmmkénnoe 3HaYeHNE N

BEJIMUMHBI, TOUHOCTh 3HAKOMHUTHCH C HCTOPUEH PA3BUTHUA MATECMATUKHU

TIPUOIVKEHNSI.

Oxpyrnenne uncen. [Ipukunka n

OLICHKA PE3yIbTaTOB BHIUYUCICHUH
YpaBHeHust JIuneitnoe ypaBHeHue. Pemenne OcBauBaTh, 3allOMHHATb H NPUMEHATH IpaduyecKue Poccuiickas
M HepaBeHCTBA. yYpaBHEHUH, CBOAALIMXCA K MeTO/bI [TPU PEILICHUU YPaBHEHUI, HEPABEHCTB U X CHCTEM. 3J1eKTPOHHAS LIKOJIa
YpaBHenus JIMHEHHBIM. PacnosnaBaTh Lienble U APOOHbBIE yPaBHEHMUSL.
¢ OIHOI KBanpatHoe ypaBHeHue. Pemenne | Pemath uHeliHble U KBaApaTHble YPaBHEHUs, YPAaBHEHUs, CBOJAIIUECA K HUM, IIpoCTeiiine
nepeMeHHOIH YpaBHEHUH, CBOISLIUXCS K JpOOHO-PAIIOHATIEHBIC YPAaBHEHHSI.
(14 ) KBaJpaTHbIM. buKBanpaTHbIC IIpennaraTh BO3MOKHEIE CIIOCOOBI pEIIEHHs] TEKCTOBBIX

YpaBHEHHSI.
[Ipumeps! pemieHust ypaBHeHUN

TpeTheil U 4eTBEPTOI cTeneHel

3aja4, 06cymaTb HX W peliaTb TEKCTOBBIC 3a/1a4U Pa3HBIMHU crrocobamMu.
3HAKOMUTHCH C nﬂopneﬁ Pa3BUTHUA MAaTCMAaTUKHU




pa3noXKeHneM Ha MHOXKUTEINH.
Perenne IpoOHO-
palMOHAIBHBIX YPaBHEHU.
Pemienue TekcToBBIX 3a/1a4
anredpandeckuM MeTOI0M

YpaBHeHnust
M HEPABEHCTBA.
CucreMbl ypaBHeHHii

(14 )

JIuHelHoe ypaBHEHUE C IByMs
NIepeMEeHHBIMU U ero rpaduk.
Cucrema JByX JIMHEHHBIX
yYpaBHEHUH ¢ OBYMs
NIEPEMEHHBIMU U €€ peIlICHHE.
Pemenue cucrem nByx
YpPaBHEHUH, OZTHO U3 KOTOPBIX
JIMHEHNHoe, a Ipyroe — BTOPOi
CTETICHHU.

I'paduyeckas nHTEpHIpETALIIS
CHCTEMBI YPaBHEHHH C IBYMs

TICPEMEHHBIMU

Pemmenne TeKCTOBBIX 3a/1a4
anreOpanuecKiUM CrocoOoM

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUS CUCTEMbI JBYX JIMHEHHBIX YpaBHEHUI C IByMs
NICPEMECHHBIMH U CHUCTEMBl [BYX YpPaBHEHUH, B KOTOPHIX OJHO YpaBHEHUEC HE SBISICTCS
JINHEHHBIM.

Hcnoab3oBaTh (QyHKIHOHANIBHO-TpaQUUeCKy MPEACTaBICHU U PelleHHs] U HCCIe0BAHHS
YPaBHEHUI U CUCTEM.

AHAJIU3HPOBATHL TEKCTHI 33/1a4, pelliaTh UX anreOpandecKuM CIOCOOOM: MepeXoauTh OT
CIIOBECHOU (POPMYTHPOBKH YCIOBHS 3aJa4yl K aareOpandeckoil MOJEIN MyTEM COCTaBICHUS
CHCTEMBI YPaBHEHHIH; pelIaTh COCTaB JICHHYIO CHCTEMY ypaBHECHHH; HHTePIPeTHPOBATH
pe3ynbTart.

3HaKoMHUTBCS C ﬂcTOpI/Ieﬁ pa3BUTUA MaTEMaTHUKH

Poccuiickast
3.]'IeKTpOHHafl KO0Ja

YpaBHeHus
U HEpaBeHCTBA.
HepaBencrBa

(16 )

UmcnoBble HEPaBEHCTBA U UX
CBOIiCTBA.

JIuneiinble HepaBeHCTBa ¢
OZIHOM TEepeMEeHHON U uX
petieHue.

Cucremsl JINHEHHBIX
HEPaBEHCTB c OJIHOM
MEPEMEHHOMN U UX PEIICHHUE.
KBanpaTHble HepaBeHCTBA U
HX PEIICHHUE.

I'paduueckas uHTEpIpETALINS

Yurarhb, 3aNUCHIBATh, IOHUMATb, HHTEPIPETHPOBAThL HEPABEHCTBA; UCIIOIb30BATh
CHMBOJIMKY U TPMHHOJIOTHIO. BBIMOTHATH peoOpa3oBaHust HEPABEHCTB, HCMOIB30BATH IS
npeoOpa3oBaHysl CBOMCTBA YMCIOBBIX HEPABEHCTB. Pacmo3HaBaTh nMHEWHbIC U KBaJpaTHEIC
HepaBeHCTBa. PelnaThb JuHelHbIe HEPaBEHCTBA, CHCTEMbI JIMHEHHBIXHEPABEHCTB, CUCTEMBI
HEpPaBEeHCTB, BKJIIOUAIOIINX KBAaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh I1OJyUYCHHbIE
peLIeHus.

H3o0pakaTh pelieHHe HEPABEHCTBA M CHCTEMBl HEPAaBEHCTB Ha YHCIOBOH IPSIMOIA,
3aMHMCBIBATH PEIICHHE C TOMOIIBI0 CHMBOJIOB.

Pemath kBasipaTHBIE HEPABCHCTBA, UCIONB3Ys rpadudeckne mpecTaBIeHHs.

OcBanBaTh M NPHMEHSITH HEPABEHCTBA NPH PEIICHWH PA3IWIHBIX 3aj]ad, B TOM YHCIE
MPaKTHKO-OPUEHTHPOBAHHBIX

Poccuiickast
3JIeKTPOHHAS LIK0JIa

HEepaBeHCTB u cucTeM
HEPaBEHCTB c JIBYMSI
IePEMEHHBIMU
®Oyukuun (16 Ksanparuunas GyHKImS, PacnoznaBathb BUb H3y9aeMBIX (GyHKIUH; HITIOCTPUPOBATH CXeMAaTHYeCKH, 00bACHATH Poccuiickas
q) I'paduxn (hyHKIHiL: y = PacmoNOXeHNe Ha KOOapZ[I/IHaTHOI/I iockocTy rpadukoB yHkiwi Bugaty = kx, y = kx + b, 3JIeKTPOHHASI IIKO0J1a
kx, y=y=ad y = ax X
y =k« + b, y=xk, y = ax, Y=, ¥ = |x| B 3aBHCHMOCTH OT 3HaueHHH KOI( HUIMECHTOB; OMUCHIBATH UX CBOICTBA.
s X PacnosnaBath KBaJpatHnuHyto QyHKIHIO 110 Gpopmysie. [IpHBOAUTHL NPUMEPHI KBAIPAaTHYHBIX
y=axy= X y=lxl 3aBHCHMOCTEH U3peaNbHON KHU3HH, (DU3HUKH, FEOMETPHH.
BrIsBIATH 1 000011aTh 0COOCHHOCTH rpaduKka KBaApaTUIHONH GYHKIUH Y = ax? + bx + c.
Ctponth nsoﬁpaman, CXeMaTHYeCKH rpa(bmcn KBA/[aTHHbIX GyHKUHM, 3amaHHBIX
dopMymamu Brmay =ax2y = ax> + q,y = a(x + p)5,y = a + bx + c.
AHaJIM3HPOBATH U IPUMEHSITH CBOICTBA M3y4EHHBIX (DYHKIHUI IS X TOCTPOCHUSI, B TOM
B YHCIIE C TIOMOIIBIO IIM(POBBIX PECypcoB
YuciioBble [Monsitne YHCIIOBO# OcBanBaTh W MPHMEHSITh MHJCKCHbIE 0003HAUCHHUs, CTPOMTh peveBble BHICKA3bIBAHMS C Poccuiickasn




NoCJ1e10BATEILHOCTH [OCIIE/I0BATEIILHOCTH. HCIIOJIb30BAHHEM TEPMHHOJIOTHH, CBA3aHHOMN C MOHATHEM MOCICA0BATEIbHOCTH. 3JIEKTPOHHAsI IIKOJIA
(15 g) 3agaHue Mocne10BaTeNbHOCTH AHaIM3UpoBaTh (HOpPMyIy N-TO YIEHA MOCIEeI0BATEIFHOCTH WIN PEKYPPEHTHYIO GOpMYyIy U

pPeKyppeHTHOU QopMyTIol u BbIYMCJIATH WICHBIIOCICAOBATEIbHOCTEH, 3aJaHHBIX 3TUMH (HOPMYJIaMU.

(bopmyoii N-ro uieHa. YceranaBiauBarh 3aKOHOMEPHOCTb B IOCTPOCHUM [IOCIENOBATEIBHOCTH, €CIIM BBIIHMCAHbI

Apudmernyeckas u IEPBBIE HECKOIBKO €& UJICHOB.

reoOMETpUYECKasi MPOIPECCHH. PacnosuaBath apu(METHYECKYI0 M TEOMETPHUYECKYIO IIPOrPECCHH [PU PasHBIX Crocobax

DopMyJIbl n-ro ujieHa 3aIaHMs.

apudmMeTHUECKON u Pemartp 3a1auu ¢ ucnosib3osanueM Gopmyi N-ro uieHaapuhMETHUECKON U FeOMETPUYECKOI

[EOMETPUYECKON MPOrPECCHid, [POrPECCHiA, CYMMbI MEPBBIX N YJICHOB.

CYMMBI MIEPBBIX N YJIEHOB. M300pakaTh WiCHbI MOCIEI0BATEILHOCTH TOYKAME Ha KOOPAMHATHOMN ILIOCKOCTH.

H306paxenue 5 “JICHOB PaccmaTpuBaTh nNpuMepbl NPOLECCOB M SIBJACHUI U3 PEIbHON KU3HU, WIIIOCTPUPYIOIUE

apH‘bMeTH%CKOUH u M3MEHEHNE B apU(METHYECKOH NPOTPECCHH, B TEOMETPUYECKONW MPOTPECCHH; H300pakaTh

TCOMETPUICCKON  HpOrpeccni COOTBETCTBYIOIINE 3aBUCUMOCTH TPapUUECKH.

ToYKaMH HAa KOOPAHHATHOH Pemiath 3a71a4m, CBA3aHHBIE C YHCIOBBIMU I1OCIIEI0BATEIBHOCTAME, B TOM YHCIIE 3a/aud M3

TLIOCKOCTH. peanbHOM JKU3HH C HCIOJB30BAaHHEM HUQPPOBBIX TEXHOIOTHI (dJICKTPOHHBIX —TaOIHII,

Jluneitprit . 1 rpauuecKoro KalIbKY/IATOPa U T.IL).

OKCTIOHCHIHATILHBIM POCT. Pemiath 3a1auu Ha CJIOKHBIE MPOIEHTBI, B TOM YHCIIE 33/a9M W3 PEATbHON NMPAKTHKH (C

Ci1oXHBIC HPOLCHTBI HCTIOJIB30BAHUEM KabKYISTOPA).

3HAKOMHTBCS € UCTOPHEil PA3BUTHSL MATEMATHKU

IoBTOpenue, Yucaa W BBIYHCICHHSN OnepupoBarh MOHATHSIMH. MHOXECTBO, IOIMHOKECTBO, ONEPALMH Hal MHOKECTBAMY; Poccuiickan
06o01eHue, (3ammch, cpaBHEHHME, TEHCTBHS HCIO0JIL30BATEL IPAQUUECKOE TPECTABICHAE MHOMKECTB JUIs OMMCAHUS PEATHHBIX MPOLECCOB 3JIEKTPOHHAs HIKOJIA
cHCTeMATH3aL U c NEHCTBUTENBHBIMU U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX [PEIMETOB.
3nanmii' R R AKTyaqu3MpoBaTh TEPMHUHOJIOIMI0O M OCHOBHbLIE JEHCTBHS, CBS3AHHbIE € YHCIAMM:
(18 u) HPOLECHTEL, OTHOIICHHA, HaTypaJbHOE YHCIIO, IPOCTOE M COCTABHOE YHCIIA, ISTUMOCTD HATyPAIbHBIX YHCEN, TIPU3HAKA

IIpOIIOPLINH, OKpYTJICHHE, JIETMMOCTH, TENOE 9UCII0, MOLYJb YHCIIA, OOBIKHOBEHHAS M IECATHYHAs APOOH, CTaHIaPTHBINA

npubKeHue, OmCHKa, BHJI UMCIIa, apu(PMETHIECKHI KBaPATHBIA KOPEHb.

pCllIleHHEe TEKCTOBBIX  3ajad
apUPMETHIECKHM CIIOCOO0M)

AJjredpanyeckue
BBIPasKeHUsI
(mpeobpazoBanme
anreOpanvecKuX BBIPAKEHHH,
JIOTTyCTUMBIC3HAYCHH )

DyHKINT (moctpoenne,
cBOMCTBa N3Y4YEHHBIX
GbyHKIHIA; rpaduyeckoe
pelleHde ypaBHEHMH M UX
CHCTEM)

BoinoanaTh AeiicTBUsI, CPaBHHBATh W YHNOPSA0YUBATH YHCIIA, MPEACTABIATh YHCIA HA
KOOPJIMHATHON TPSMOHN, OKPYIJISTH YHCIa; BBIMOJIHATH MPUKHIAKY M OLEHKY pe3ylbTara
BBIUHCIICHHI.

Pemiate TekcTOBbIE 3324 apUPMETHIECKHM crocoboM. PemiaTs nmpakTuyeckue 3amadmu,
coJiepyKalIre MPOIECHTHI, OJH, YaCTH, BBIPAKAIONINE 3aBHCUMOCTH: CKOPOCTH — BpeMs —
paccTosiHue, IIeHa — KOJMYECTBO — CTOMMOCTh, O0BEM pabdOTBl — BpeMs —
MIPOM3BOAUTENFHOCTD TPYAA.

Pa36npaTb PCAJIbHBIC XU3HCHHBIC CUTYyalluu, q)OpMyJ]PIpOBaTI) HUX Ha SA3bIKEC MAaTCMaTHKH,
HaXO0AUTb PCUICHUE, IPUMEHSASA MaTeMaTUYECKUN arnrmnapar, HHTEpPIpeTupoBaTh pe3yJjibTaTr
Ol'[epl/lpOBaTb NMOHATUAMM: CTCIICHBb C ICJIBIM IIOKa3aTeJIieM, apI/I(i)MeTI/I‘{eCKI/Iﬁ KBa,HpaTHBIfI
KOpPE€Hb, MHOT'OYJICH, aﬂre6pa1/mec1<a;1 IIp06I), TOXKICCTBO.

BBINOJIHATH OCHOBHBIE JI€HCTBHSI: BBINONHATH Pacu€rsl Mo QopmyiiaM, IpeoOpa3oBHIBATH
nensle, IpoOHO-palliOHATbHBIC BBIPAKCHUS W BBIPAKCHUS C KOPHSIMH, pPEalN30BBIBATH
pas3yio’keHHe MHOT'OYJICHa Ha MHOKUTEJH, B TOM YHCIIC C MCIIOJIb30BaHHEM (OPMYI Pa3sHOCTH
KBaJpaToB M KBaJpaTa CyMMBl H Pa3HOCTH; HaXOJHTh JIOMyCTHMbIC 3HAYCHHUS MEPEMEHHBIX
IUTSL APOOHO-PAalMOHANIBHBIX BBIPAKCHUH, KOPHEH.

MopeanpoBaTh ¢ IOMOIIBIO (OPMYJT peabHbIe MPOLECCHl U SBICHUS

OnepupoBatrh nousitusgMu:. dynkuums, rpaduk QyHKImMH, HYnMM (QyHKIHMH, TPOMEKYTKH




3HAKOIIOCTOSHCTBA, MPOMEXKYTKM BO3pAcTaHMS, YObIBaHHs, HauOOJbIIee W HaMMEHbLIEE
3HA4YCHUs (YHKIHUH.

AHaIM3UPOBATH, CPABHUBATH, 00CYKAATh CBOHCTBAQYHKILUHI, CTPOUTH UX TpadUKH.
OnepnpoBaTh MOHATHSIMH: IIPSIMasi TIPOIOPIIHOHATBLHOCTD, 0OpaTHast MPOIOPIHOHAIEHOCTS,
TIMHeWHas QYHKIUS, KBagpaTndHas GYHKIHS, Tapaboia, TUepooa.

Hcnoap3oBars rpadukm a1 onpeneneHHs CBOWCTB, NPOIECCOB M 3aBHCHMOCTEH, IS
pemieHusl 3amad W3 APYTUX Y4eOHBIX IIPEAMETOB M PEalbHOU JKM3HH; MOAETHPOBATH C
MOMOIIBIO TPa)UKOB peanbHbIe IIPOIECCHI U SBICHHUSI.

Beipa:kaTh popMyJiaMmu 3aBUCUMOCTH MEX/1y BETMUYMHAMU




HEJIM U3YYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS» 7-9 knaccsl

«MaremaTuky yXx e 3aT€M YYUTh HaJ0, YTO OHAa YM B HOPAJIOK NPUBOAUTY, — IHUCAT
BEJIMKUM pycckuil yueHbii Muxaun BacunbeBuy JIomoHOCOB. M B 3TOM COCTOUT O1HA U3 JIBYX
nesneil oOydeHUs reOMETpUU KaK COCTaBHOM YacTW MAaTeMaTHKH B IIKOJIE. DTOW Ienu
COOTBETCTBYET JOKa3aTellbHAsl JIMHUS IpernojaBaHus reoMerpuu. Cienys mnpencTaBIEHHOU
paboueil mporpamme, HauMHas C CEAbMOIO Kjacca Ha ypOKax TeOMEeTpUd OOydaromuics
YUUTCSl IPOBOAMUTH JOKA3aTEJbHbIE PACCYXACHMS, CTPOUTH JIOTUYECKHE YMO3AKIIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPKICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJeHHus «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT NPU3HAKOB, (HOPMYIUPOBATH
oOpaTHbIC YTBEP)KICHHS. YUEHUK, OBJAJIEBIIMNA HUCKYCCTBOM DPACCYXAaTh, OyIeT MPUMEHSTh
ero u B okpyxaromieit xu3nu. Kak nucan reometp u negaror Mrops @egoposuu Ilapeirus,
«JIIOJIbMHM, TOHMMAIOLIMMHU, YTO TAaKO€ J0Ka3aTelIbCTBO, TPYAHO M Ja)Xe HEBO3MOXKHO
MaHUIyJIupoBaTh». M B 3TOM COCTOUT Ba)XKHOE BOCIMTATEIbHOE 3HAUEHUE HW3YUYECHHUS
F€OMETpUHU, NIPUCYLIEE HMEHHO OTEYECTBEHHON MaremaTudeckoil mkoie. Bmecre ¢ Tem
aBTOPBI IPOTPAMMBI TPEIOCTEPETAIOT YUYHUTENsI OT HW3JIHMIIHEro ¢GopMmain3Ma, 0COOCHHO B
OTHOILIEHUN Hadall U ocHOBaHWU reomerpuu. @pannysckuil Mmaremaruk JKan /[penonne mo
3TOMY MOBOJY BBICKa3aics Tak: «UTo kacaeTcs AEeTUKAaTHOW MpOOJIEeMbl BBEACHUS «aKCHOM,
TO MHE Ka)KeTCsl, UTO Ha IEPBBIX IOpax HYKHO BOoOIIe M30erarb MPOM3HOCUTH CamMoO 3TO
cinoBo. C npyroil ke CTOPOHBI, HE ClIeAyeT YIyCKaTb HU OJHOM BO3MOYKHOCTH [1aBaTh
MIPUMEPHI JIOTUYECKUX 3aKIIOYEHHH, KOTOpble KyJaa B OOJbIIeil Mepe, 4eM HJes aKCHUOM,
SIBJISIFOTCS. ICTUHHBIMU U €IMHCTBEHHBIMU
JBUTATEJISIMU MAaTEMATUYECKOTO MBILLIJICHUS.

Bropoil 1enbo u3ydeHus TeOMETPUU SIBIISIETCA UCIIOJIb30BAHME €€ KaK MHCTPYMEHTa IpHU
pElIeHNN KaK MAaTeMaTH4eCKHX, TaK M IMPaKTUYECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
#U3HU. OKOHUMBIIMI KypC F€OMETPUM IIKOJIbHUK JOJDKEH OBITH B COCTOSIHUM OIPENEIUTH
reOMEeTpUUYECKYI0 GUTYpPY, OMUCATh CIOBAaMH JAHHBIM YEPTEXK WM PUCYHOK, HAWUTH IJIOMIAIb
3eMEJIbHOTO0 Y4YacTKa, paccuuTaTh HEOOXOAMMYIO JJIMHY OINTOBOJIOKOHHOIO Kalens Win
TpeOyemble pa3Mepbl Tapaxka Ui aBTOMOOWIS. OTOMYy COOTBETCTBYET BTOpa,
BBIYMCIIUTENbHAS JIMHUS B M3YYEHHM TeOMETpUM B 1iKosie. JlaHHas NpakTU4yecKas JIMHUS
SBJIAETCS HE MeHee BakHOM, ueM nepsas. Emé Ilnaron mpeanuceiBan, 4ToObl «rpakaaHe
IIpexpacHOro roposa H1 B KOEM CJIy4ae HE OCTABIISJIN F€OMETPHIO, BEJb HEMAJIOBAXKHO JJAXKe
nobo4yHoe €€ MpPUMEHEHHE — B BOEHHOM JieJ€ [Ja, BIPOYEM, M BO BCEX HayKax — JUId
JY4IIero MX YCBOEGHMsS: Mbl Bellb 3HaeM, Kakas OECKOHEYHasl pa3HMIIA CYIIECTBYET MEXIY
YEJIOBEKOM TMPUYACTHBIM K TE€OMETPUM U HENpUYacTHbIM». JlJIsi 3TOro  yduTemnto
peKOMeHAyeTCsl MoA0MpaTh 3aJadl MPAaKTHUYECKOTO XapakTepa JJsi pacCMaTpUBAEMBIX TEM,
YUUTH JIeTE€H CTPOUTH MaTeMaTHUYECKHE MOJENN PealbHbIX KU3HEHHBIX CUTYyallUi, IPOBOJUTH
BBIYMCIICHHS W OLICHMBAaTh aJ€KBaTHOCTb IOJIYy4YEHHOro pe3ynbrara. KpailHe BakHO
MoMYEPKUBATh CBS3M TEOMETPUHM C JIPYTUMHU IpeaMeTaMH, MOTHBHUPOBATh MCIIOIb30BaTh
OIpeNIeJIEHUs] TEeOMEeTPUYECKUX (Uryp W TMOHATHHA, JEMOHCTPUPOBATH MpPHUMEHEHHE
MOJIYYEHHBIX YMEHHMHA B (U3MKE M TEXHHKE. DTH CBS3M HamOoliee SPKO BHUJHBI B TeMax
«Bekropel», «TpuroHomerpuyeckue COOTHOIICHMs», «Meton koopauHat» M «Teopema
[Tudaropay.

B 3aximoyenue comnuwi€éMcss Ha BEIMKOro MaremMarhka u actpoHoMma HMoranmna Kertepa,
9TOOBI emé pa3 MOJYEPKHYTh U METalpeIMeTHOEe, U BOCIUTATEIbHOE 3HAUEHUE T€OMETPHH:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum

inter causas est, cur homo sit imago Dei™.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ywyeOHOMYy miiaHy B 7—9 kiaccax u3ydaercss yueOHbIM Kypc «l'eomeTpusi»,



KOTOPBIH BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3aensl cojepxkanus: «l'eomerpuueckue
(buUryphl U UX CBOHCTBaY,
«3mMepeHne reoMeTpuuecKiX BEIMYUHY, a TaKXkKe «/[ekapToBbl KOOPAMHATHI HA MJIOCKOCTU,
«Bekrtopby, «/IBmwkenus miockoctn» u «IIpeodpasoBanus mogo0us.

VY4eOHbIH TUIaH MpeycMaTpruBaeT U3yuyeHHe TeOMETPpUN Ha 0a30BOM YpOBHE, HCXOS U3 HE
MeHee 68 y4eOHBIX 4acoB B y4eOHOM TOJy, BCEro 3a Tpu rojga odydyeHuss — He meHee 204
4acoB.

COJEP)KAHUE YYEBHOI'O KYPCA (IIO 'OZAM OBYYEHMUA)
7 KJIACC

Havansuele nossatus reomerpuu. Touka, npsmas, OTPE30K, Jyd. Yroi. Buasl yrios.
Beprukanpuble U cMexHble yribl. buccexkrpuca yria. JlomaHas, MHOIOYTOJIBHHUK.
[TapannenbHOCTh U NEPIEHIUKYIAPHOCTD IPSAMBbIX.

Cummerpuunsle ¢purypsl. OCHOBHBIE CBOMCTBa oceBoil cummMeTpuu. [IpuMepsl cummerpun
B OKPYXKArOIIEM MUDE.

OcCHOBHbBIE TIOCTPOEHMSI C IOMOILBIO LUPKYJIsd M JHHEWKH. TpeyroiabHuk. Bbicora,

Me/iaHa, OMCCEKTpUca, UX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUHN TPEyrojibHUKH. HepaBeHCTBO TpeyrojabHUKa.

CpoiicTBa ¥ TpU3HAKW PpPaBHOOEAPEHHOTO TpeyroidpHUKa. Ilpu3Hakum paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M NpU3HAKU MHapaieldbHbIX HpsiMbIX. CyMMa YIVIOB TpeyrosibHHKa. BHemiHue
yIJIbl TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyrosibHUK. CBOMCTBO MEIMaHbl MPSAMOYTOJIbHOIO TPEYroJbHUKA,
IpoBeNEHHOW K runoreHys3e. IlpusHaku paBeHCTBa MNPSMOYIOJBHBIX TPEYTOJIBHUKOB.
[IpsiMmoyronbHbBIN TPEyroJibHUK ¢ yriaoMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 0OJIbIIEM YIiie U OONBIIEHCTOPOHE TPeyroybHUKA. [leprienauKynap u HaKJIOHHAsL.

I'eomerpuueckoe mecTo TOUYeK. buccekTpuca yria W CEepeAVHHBIM IEPHEHIUKYISIp K
OTpPE3KY KaK F€OMETPUUYECKHE MECTa TOUEK.

OKpyKHOCTB U KpYT, XOpJa U IMaMeTp, X CBOMCTBA. B3anMHOEpacnonoxeHue OKpy>KHOCTH
u npsmoi. KacarenpHast u cekymas K OKpYXHOCTU. OKpYKHOCTb, BIUCaHHasi B YIOJ.
BrnucanHnas u onucaHHas OKPYXKHOCTH TPEYTOJIbHUKA.

8 KlIACC

UYersipéxyronpauku. Ilapaimenorpamm, €ro npu3HAaKd W CBOMCTBA. YacTHbIE cilydau
napajuiesorpaMMmoB (IIPsIMOYTOJIBHHMK, pOMO, KBaJpaT), UX MPU3HAKK U cBOMcTBa. Tpamnernus,
paBHOOOKas Tpanenus, e€ cBoiicTBa u npu3Haku. [IpsMoyronbHas Tpamemus.

Merton ynBoenus Mmenuanbl. LleHTpanbHas cummerpus. Teopema @Paneca u Teopema o

MPONIOPIIMOHATTFHBIX OTPE3Kax.

Cpennue THHAW TPEYTOJIbHHUKA U Tpanenuu. LlenTp Macc TpeyroapHHKa.

[Tomobue TpeyronbHUKOB, Kod(hdunueHT moaodus. [IpuzHaku MmomgoOHsi TPEyroIbHUKOB.

[TpumeHeHne mo00HS MPH PEIICHUH PAKTUIECKUX 3a/1ad.

CpoiicTBa 1uiomazeil reomerpuueckux ¢uryp. @opmysnsl Ui IJIOLIAIU TPEyrojibHHKA,
napajuiesorpamma, pom0a u tpanernui. OTHOIIEHHE TUIOMIAIeH 0I00HBIX (DUTYp.
Brruncnenue miomiaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.
Teopema [Tudaropa. Ilpumenenue reopems! [Iudaropa npu pemeHnn NpakTUYECKUX 3a]1ad.
CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIJIa MPsSMOYIOJBHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIeCTBO. Tpuronomerpudeckue ¢hyakuun yriaoB B 30°, 45° u 60°.
BrnycaHHble M LIEHTpabHBIE YIJIBL, YrOJI MEXAY KacaTelbHOM U XOPAOW. YTIBl MEXAY



XOpJlaMH M CEeKylUMMHM. BrucaHHble M ONHCAHHBIE YETHIPEXYTOJIBHUKHU. B3aumHoe
pacrnoyioKeHue NIBYX OKpyxHocTei. Kacanume okpyxkHocrtei. OOmme KacaTtelbHBIE K JBYM
OKPYKHOCTSIM.

9 KlIACC

Cunyc, kocunyc, Tanreuc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO.
@opMyIIbl IPUBEIACHUS.

Pemenune tpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. PerieHue
IIPaKTUYECKUX 33]1a4 C UCII0Jb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodust. [1og006me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 pou3BEIEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAEHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpaTe KacaTeabHOMH.

Bekrtop, nnuHa (MOAYNb) BEKTOpA, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaluu Haj
BekTOpaMu. Pa3nokeHne BeKTOpa IO JBYM HEKOJUIMHEAapHbIM BekTopaMm. KoopaunHarsl
BekTopa. CKasipHOE POU3BEACHUE BEKTOPOB, IPUMEHEHHNE JJIs1 HAXOXKACHUS JAJIUH U YIJIOB.

JlekapToBbl KOOpAMHATBI HAa IUIOCKOCTU. YpPaBHEHUs TMPAMONM U  OKPYXKHOCTH B
KOOpJMHATax, IepeceuyeHrne OKPYKHOCTEHN U psAMbIX. MeTo KOOpAMHAT U €ro MpUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHUKH. J[JInHA OKpYKHOCTH. ['pamycHasiu paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKHOCTeH. [limomane kpyra, CeKTopa, CEerMEHTa.

JIBU>KEHUSI TIJIOCKOCTU M BHYTPEHHHE CUMMETpUU (DUTYyp (3I€MEHTapHbIE MIPEJICTABICHHUS).
[TapannensHbiii iepenoc. [1oBopoT.

INIAHUPYEMBIE NPEJIMETHBIE PE3YJIbTATbBI OCBOEHMAA INPUMEPHOM
PABOYEH ITPOI'PAMMBI KYPCA (I1IO 'OJJAM OBYYEHMUS)

OcBoenne yueOHOro Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOrO 0O0IIero oOpa3zoBaHUs
JOHKHO — oOecredynBaTh JOCTHDKEHHE — CIENYIOUIMX — MPEAMETHBIX  00pa3oBaTENbHBIX
pe3yJIbTaToB:

7 Kiacc

— Pacno3HaBaTh U3y4yeHHblE TIeOMETpUYECKHE (QUIYpBl, OIpPENeNATh HMX B3aUMHOE
pacrnojio)keHue, M300paxaTb IeoOMeTpHUuYecKHe (QUrypbl; BBINOJHITH YEPTEXKHU IO YCIOBHIO
3amaun. M3MepATh IUHEHHBIE W YITIOBbIE BEIWYUHBI. Pemiars 3a1ayu Ha BBIYUCIICHUE IJIUH
OTPE3KOB U BEJIMYMH YTJIOB.

—  Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YITIOBBIX BEIMYHMH MIPEIMETOB B PEaIbHOM KU3HH,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyarh pa3mMepbl 3TUX 0OBEKTOB M0 MOPSJIKY BETUYUHBL.

—  CTpouTth uepTeku K FeOMETPUUYECKUM 3ajauaM.

— Ilonb3oBaTbcs NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HMCIOJB30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 3a/1a4.

— HpOBO}II/ITI) JIOTUYCCKUE paCCYKACHUSA C UCITIOJb30BAHUEM I'COMETPUUCCKUX TCOPEM.

— ITonp3oBaThes IMpU3HaKaMH pPaBCHCTBA IMPIAMOYT'OJIbHBIX TPCYTrOJIbHUKOB, CBOIMCTBOM
MC/HAaHBbI, HpOBeﬂéHHOﬁ K THUIIOTCHY3€ NPAMOYIOJIBHOIO TpPCYroJlbHHWKA, B PCHICHUU
TCOMETPHUICCKUX 3aaad.

—  Omnpeaensats NapajjieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMU
cekymas. OnpenensiTs NapaienbHOCTh MPSMBIX C IOMOIIBI PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy IpsIMOiA.

— Pemiate 3agaun Ha KaeT4aTOM 6yMare.

— HpOBOI[I/ITL BBIYMCIICHHUA MW HAXOJHWTb YHCIIOBBIC U 6YKBCHHLIC 3HA4YCHUA YIJIOB B



FEOMETPUUECKHUX  3aJadaX C  MCIOJIb30BAHMEM CYMMBI  YIJIOB  TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MpPH MEPECEUYCHUU JBYX MapaljIeIbHbBIX
IpsIMBIX ceKkyllel. PemaTs npakTnyeckue 3a1aun Ha HaX0XKJIEHUE YIJIOB.

—  Bnagets NMOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh ONPEAeIsiTh OMCCEKTPUCY
yIila ¥ CepeIMHHBINA MEPIEHANKYIISIP K OTPE3KY KaK FreOMETPUUYECKHUE MECTA TOUCK.

—  ®opmynupoBaTh ONPEIEIIECHNS OKPY)KHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
H0JIb30BAThCSl UX CBOMCTBAMU. Y METh IIPUMEHSTH 3TH CBOMCTBA IPHU PEIICHUH 3a]1ay.

— Brnagere NOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
ueHTp. [lonb3oBarbesa GakTamu 0 TOM, UTO OMCCEKTPHUCHI YIIIOB TPEYTOJbHUKA IIEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPHEHAMKYJAPbl K CTOPOHAM TpPEYrOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

— Bnagetp mnoHATHEM KacaTEJbHOM K OKPYXXHOCTH, IOJb30BaTbCsl TEOPEMOM O
HEePHEHINKYIIIPHOCTH KacaTeJIbHOU U pajinyca, IPOBEEHHOTO K TOUKE KaCaHHs.

— ITons30BaThCSA HpOCTGﬁHIHMH TCOMECTPUYCCKUMHU HCPABCHCTBAMHU, IIOHHMATb HX
HpaKTI/I‘ICCKI/Iﬁ CMBICJI.

— HpOBO,I[I/ITL OCHOBHBIC TCOMCTPHYCCKUC IMTOCTPOCHUS C TIOMOIIBIO MUPKYJIA U JIMHEHKH.

8 kiacce

— Pacno3HaBath OCHOBHEIC BHUbI quI)IpéxyFOJII)HHKOB, HUX 3JIEMCHTHBI, ITIOJIb30BAaThCA HUX
CBOMCTBaAMH IIpu pCHICHUHA I'COMETPHUUCCKUX 3aJiad.

—  IlpumenaTp cBOWCTBA TOYKHM TEPECEUCHMs] MEIUAH TpPEyrojbHUKa (IIEHTpa Macc) B
pELIECHNUH 3a/1a4.

— BJI&I[GTB IIOHATHUEM CpGILHCfI JIMHUW TPEYIroJIbHUKA MW Tpalcuun, IIPUMCHATbL HX
CBOMCTBa IIpHu PCUHICHUU I'COMCTPHICCKUX 3aJiay. ITonb3oBaThCs TeopeMoﬁ daneca u TeopeMoﬁ
O MPOMOPUIMOHAIBHBIX OTPE3KAX, IPUMCHATDH UX JJIA PCUHICHUA ITPAKTUYCCKUX 3a1a4.

—  IlpuMeHATH NpU3HAKYU MOAOOUS TPEYTrOJbHUKOB B PEILIEHUU T€OMETPUUECKHUX 3a]1a4.

— ITonp30BaThCA TeOpeMOI\/’I Hmbaropa AJId pCHICHUSA TCOMCTPHUYCCKUX U IMPAKTUYCCKUX
3aaad. CTpOI/ITB MAaTEMaTUUYCCKYIO MOJACIIb B MPAKTHYCCKUX 3ajjadax, CaMOCTOATCIIbHO JCJIaTh
qepTém M HaXOUTb COOTBCTCTBYIOIIUEC IJIMHBI.

— Brnagets moHsSTHSMH CHHYCA, KOCMHYCAa M TaHI€HCA OCTPOTO yria MpPsIMOYTOJBLHOTO
TpeyroiabHuKa. [107p30BaThCS 3TUMU MOHITUSMH TS PEIICHUS TPAKTHUECKUX 3a7au.

—  Bpruucnare  (pa3snuUYHBIME - CIIOCOOAMM)  TUIOMIAAL TPEYrOJAbHUKA U TUIOIIATU
MHOTOYTOJIBHBIX  (GUTYp (MONB3ydCh, T/€ HEOOXOAUMO, KalbKynsiTopoMm). [IpumeHsTH
MOJIy4YeHHBIC YMEHUS B MPAKTHYECKUX 3aa4ax.

— Bilagetes NOHATHAMHM BIHCAaHHOIO M ILEHTPAJIBHOTO YIJIA, HCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yIiiax MEXIy XOpJaMu (CeKYUIMMH) U YIJie MEeXy KacaTelbHOU U XOpAoi
IIPU PELIEHUN T€OMETPUYECKUX 3a]1a4.

—  BnageTs NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOWCTBA ONIMCAHHOTO
YeTHIPEXYTOJbHUKA TP PEIICHUH 3a1au.

—  IlpuMeHATH NOJIydyeHHBIE 3HaHMS HAa NMPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIH
JUISL 3a7la4 peayibHOM KU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHHS C MPUMEHEHUEM
10/100UsI U TPUTOHOMETPHUH (IOJIB3YSCH, T/Ieé HE0OX0AUMO, KAIbKYISITOPOM).

9 kiacc

— 3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJUTh C HMX ITOMOIIBIO
pa3jNyYHble JJIEMEHThl MPSMOYTOJBHOTO  TPEYTrONbHHUKA («pEHIeHHe MPSIMOYTOIBHBIX
TPEYroJIbHUKOBY»). Haxomuth (C MOMOIIBIO KaTbKYJISATOpPA) MJIWHBI U YIJIbI JUIsI HETaOTMIHBIX



3HAYEHU.

- ITonp30BaThCA q)OpMy.]IaMI/I MMPUBCACHUA n OCHOBHBIM  TPUT'OHOMCTPHYCCKUM
TOXKACCTBOM AJIA HAXOXKACHUA COOTHOIICHUM MCXKAY TPUTOHOMCTPUICCKHNMHA BCIIMYHMHAMMU.

—  Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOKJICHHS Pa3IMYHbIX 3JIEMEHTOB
TpPEeyrojbHUKa («pelieHrue TPEYrOJIbHUKOBY»), IPUMEHATh UX IPU PEIICHUU T€OMETPHUECKUX
3az1ad.

— Brnagmerp mnonatusiMu mpeoOpa3oBaHUS MMONOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0ubIx Quryp. Ilomb3oBaThCsi CBOMCTBaMHU TOJO0MS TPOU3BOJIBHBIX (UTYpP, yMETh
BBIYHCIIATH JUIMHBl U HAXOAUTH YIIIBl y MOA0O0HBIX ¢uryp. IIpumensTs cBoiicTBa monoOust B
NPAaKTUYECKHX 3a/1a4ax. YMETh IPUBOAUTH IPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOLIIEM MHUDE.

—  Tlonp3oBaThCs TEOpeMaMu O TPOU3BEICHUU OTPE3KOB XOP/, O MPOU3BEACHUHN OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

—  Ilonmp3oBaTbcss BEKTOpaMH, MOHUMATh WX TEOMETPUYECKHHA W (PU3MUYECKHI CMBICT,
IPUMEHATh WX B PELICHUM I€OMETPUYECKUX M (Pu3nyeckux 3anad. [IpumeHsTh ckaispHoe
IIPOU3BE/ICHUE BEKTOPOB AJIsl HAXO0XKACHUS JUIMH U YIJIOB.

— ITonp30oBaThcs METOAOM KOOpAWHAT Ha INIOCKOCTH, IIPUMCHATbH €Ir0 B PCIICHUU
TCOMCTPUUCCKUX U IIPAKTUYCCKUX 3adad.

—  Bilagers NOHATHAMU NIPABUIBHOIO MHOTOYI'OJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI 1yTH
OKPY’KHOCTHM M PaJuaHHOM MeEphl YIUIa, YMETh BBIYHCIATH IUIOLIAJb KPyra M €ro 4acrem.
IIpuMeHATH NOIyYEHHBIE YMEHHUS B IIPAKTUYECKUX 3a7a4ax.

— Haxonute ocu (wiM HEHTPBI) CUMMETPUU (QUTYpP, IPUMEHATh JBUKEHUS IIIOCKOCTH B
IPOCTEHIINX CIydasX.

—  IlpuMeHsATH NOJyYEHHBIE 3HAHUS HA PAKTUKE — CTPOUTh MAaTEMaTUYECKHUE MOJIEIH
JUISL 3a/1a4 peaibHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIECHUS C IPUMEHEHUEM
10/100MsI ¥ TPUTOHOMETPUYECKUX (PYHKINHN (TOTIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE TUVIAHUPOBAHUE YYEBHOI'O KYPCAIIO I'OJAM OBYUYEHUA)

7 xnacc (He MeHee 68 )

0 PaBHBIX (KOHTPYIHTHBIX)
¢urypax. Tpm mnpuzHaka
PaBEHCTBA TPEYrOJIbHUKOB.
[Mpu3Haku paBeHCTBa
HPSIMOYTOJIBHBIX
TpeyroibHUKoOB. CBOMCTBO
MeJMaHbl MPSMOYTOJIBHOTO
TpEyroJjbHHUKA.
PaBHOGepeHHBIE u
PaBHOCTOPOHHME
TpeyronbHuku. [IpusHaku
u CBOHCTBa
paBHOOEAPEHHOTO
TpEyrojbHUKA.

[IpotuB Gosnbieil cTOPOHBI
TPEYroJbHUKA JISKUT
Gonbimit yrou. I[Ipocreiimne
HEPaBEHCTBA B TEOMETPHUH.
HepasencTtBo TpeyronpHuKa.
HepaBenctBo noMaHOM.
IIpssMOyroabHbIH
TPEYrobHUK cyrioM B 30°.

paBHOOEIPEHHOTO, PAaBHOCTOPOHHETO TPEYrOJbHUKOB; OWCCEKTPHUCHI, BBICOTHI, MEJHaHbI
TPEYroJbHUKa; CEPeIMHHOrO NEepIEeHAUKYIIApa OTpe3Ka; NepUMeTpaTpeyroyIbHUKA.
DopMyJIMPOBATH CBOWCTBA M NPU3HAKH PAaBHOOECPEHHOTO TPEYTOJIbHHKA.

CTpouTDb YepTexkHU, peliaTh 3aJa4H C [IOMOILBIO HAXOXKIEHHUS PABHBIX TPEYrOJbHUKOB.
IIpuMeHATH NpU3HAKU PAaBEHCTBA IPSMOYTOJIbHBIXTPEYTOJIbHUKOB B 3a/1a4ax.

Hcnoab3oBaTh IU(GPOBBIE PeCypCH A HCCIeJ0BAHUS CBOMCTB M3ydaeMbIX (QUTyp.

3HaKOMUTHCH C HCTOpl/leﬁ pa3BUTUA TCOMETPUN

Ha3zBanue DJIeKTPOHHbIE
pa3aena (TeMbl) (undposbie)
Kypea (ameio OcHoBHOe cojiep:kaHue OcHoBHBIE BH/IBI 1€SITEJILHOCTH 00y4al0IMXCsl oGpazoBaTeIbHbIe
4acoB pecypcbl
Ipocreiimue IIpocreitmue ®opMyJIHPOBATH OCHOBHBIC IOHATHUS U ONPEAEICHUS. Poccuiickas
reoMeTpu4ecKne TeOMETPUYECKUE OOBEKTHI: Pacno3znaBaTth u3ydeHHbIE TeOMETPUUECKUE (QUTYPBI, ONpeAe ATk HX B3aHMHOE PACIION0KEHHE, JJIEKTPOHHAS
(Gurypsi u ux cBoiicTBa. TOYKH, NpPAMbIE, JTy4d M BBIMOJIHSITB YePTEX M0 YCIIOBHIO 3a/1auH. mIKoJIA
H3mepenne YIJIbI, MHOTOYTOJIBHHUK, IIpoBoauTHL HpOSTGﬁH.[PIC MIOCTPOEHUSI C TOMOIIIbIO
reoMeTPHYECKHX JIOMaHasL. HUPKYIIT 1 JIHHCHKIL
BeTHYNH CMEXKHEIC ¥ BEpTHKAJBHBIC W3mepsaTh JIMHEIHBIC N YTIIOBBIE BEJINYNHBI TEOMETPUYECKHUX U MPAKTHIECKUX 00BEKTOB.
yrusl. Pa6ora ¢ OnpenensiTh «Ha I71a3» pa3Mepsl peajbHBIX 00BEKTOB, MPOBOIUTH IPyOYIO OLICHKY UX
(14 v) NPOCTEHIIMME YE€PTEKAMH. pasmepoB.
W3mepenue JUHEHHBIX U Pemath 3a7auu Ha BbIYMCIIEHHE AJIMH OTPE3KOB U
YTJIOBBIX BEIWYHH, BEIUYMH YIJIOB.
BBIYMCIICHUE OTPE3KOB U Pemath 3a7aun Ha B3aMMHOE PACIOJIOKEHHE TEOMETPUUECKUX Guryp.
YTJIOB. IpoBoanTh KiIaccudUKaNUIO yriioB, BBIMHCIATH JIMHEHHBIC U YIIIOBBIEC BEJINYMHBI, MPOBOIUTH
Ilepumerp u miomans HEOOXOMMBIC JJOKa3aTeIbHbBIC PACCYKICHHUS.
¢uryp, co-TaBJICHHBIX U3 .
TPAMOYTOTEHUKOB 3HAKOMHTBCSI ¢ UCTOPHell Pa3BUTHS T€OMETPUHI
Tpeyroabunku(22 ) Ilonsarue o PaBHBIX Pacno3znaBaTh mapsl paBHBIX TPEYTONLHUKOB HAa TOTOBBIX YePTEKaxX (C yKa3aHHEM IPH3HAKOB). Poccuiickas
TPEYroJbHUKAX u BuiBoauTh CriecTBYS (PAaBEHCTB COOTBETCTBYIOIINX AJIEMEHTOB) M3 PABEHCTB TPEYTOJILHHUKOB. 3JIeKTPOHHAs
MIEPBUYHBIE TIPEICTABICHUS ®opMyJIHpPOBATH  ONPEIEICHUS:  OCTPOYTOJbHOIO, TYHOYIOJIBHOIO, HPSMOYIOJBHOIO, LIK0JIa




HepBBIe TIOHATHSA O
JIOKA3aTEJIbCTBAX B T€OMETPUN

ITapa/uieabHbie [MapamienbHEle  TpAMbIE, ®opMyIHPOBATH MOHATHE IIAPAUICIIBHBIX IPAMBIX, HAXOAUTh IPAKTUYCCKUC IPUMEPHL. Poccuiickas
HpsIMbIE, CyMMa ux  cpoicra,  IlaThrii M3yuaTh cBoiicTBa yriioB, OOpa30BaHHBIX MPH IIEPECEUECHHH MAPAIIENBHBIX HPSMBIX 3JICKTPOHHAsA
ylrgon TpeyroanHuKa HocTyJar Epxnupa. cekymeil. IIpoBoANTh A0Ka3aTeJIbCTBA NAPAUICIBHOCTH JABYX IMPSMBIX C MOMOIIBIO YIJIOB, mKoJaa
(14 9 Haxpecr Jiexamue, 00pa30BaHHBIX MPU MEPECCYCHUU ITUX NPSAMBIX TPeThei MpsAMOH. BbIYMCIATH CyMMy YIJoB

COOTBCTCTBCHHBIC u TPEYroJIbHUKa U MHOTOYTIOJIbHHUKA.

OAHOCTOPOHHUC YTJIbL Haxoauts uncnoBsle KW OyKBCHHBIC 3HAUCHUS YIJIOB B TEOMETPUYECKUX 33Jadax ¢

(oOpasoBaHHbBIE npu HCII0JIb30BAHUEM TEOPEM O CYMME YIJIOB TPEYIOJIbHUKA M MHOI'OYI'OJIbHUKA.

nepeceuCHuu 3HAKOMUTBLCS ¢ HCTOPHEH Pa3BUTHUS T€OMETPUH

napajuleabHbIX IIPAMBIX

CeKyIIeH).

IIpusHak mnapaieabHOCTH

IOPsSMBIX YE€pe3 PABEHCTBO

paccTosiHuMl ~ OT  TOYeK

O/IHOM IpsAMOI 10 BTOPOI

MPSIMOM.

Cymma YIII0B

TPEyrojbHUKA u

MHOI'OYTOJIbHHKA.

Buemnue YIJIBI

TpEyroJbHUKA
OKpy:KHOCTH OKpY>KHOCTb, XOpIbl | @®opMyJMPOBATh ONpe/eJIeHUsl. OKPYKHOCTH, XOpJAbl, JHaMeTpa U KacaTelbHOM K Poccuiickas
H KpyT. UAMETPBI, WX CBOWCTBA. OKpykHOCTH. M3y4aThb UX CBOMCTBa, NPHU3HAKU, CTPOUTHL ueprexu. MccienoBarb, B TOM 3J1eKTPOHHAS
I'eomeTpuyeckue KacarenbHast K yycie HCNOb3ys HU(POBBIE pecypChl: OKPY>KHOCTb, BIMCAHHYIO B YIOJI; LEHTP OKPYKHOCTH, LIK0JIa
MOCTPOCHUs OKpYXHOCTH. OKPY)XHOCTB, BIIMCAHHOH B Yr'0JI; PABEHCTBO OTPE3KOB KacaTeIbHBIX.
(14 v) BIIMCAHHAS B YTOIL. HUcnonb3oBare MeTon ['MT st oka3arebCTBATEOPEM O MEPECCUCHUH OUCCEKTPUC YTIIOB

IousTHE o I'MT, TPEYroJbHUKA U CEPEAUHHBIX MEPIEHIUKYIIPOB K CTOPOHAM TPEYTOJbHHUKA C IIOMOLIBIO

NpUMEHEHHE B 3ajayax. I'MT. OBaageBaTh NOHATHSIMU BIIMCAHHOW U ONTMCAHHOMOKPYKHOCTEH TPEyronbHUKA,

BI/ICCCKTpI/ICa u HaXOAUTH IEHTPBIITUX OKPYKHOCTEH.

cepeIMHHBII Pemiate OCHOBHBIC 3aJa4M Ha TNOCTPOEHHe:  YIJia, PABHOTO JIAHHOMY; CEPEMHHOTO

TIepPIICHHKYJISP KaK MEepHeHIUKYIApa JaHHOIO OTpe3Ka; MNpsIMOM, NpOXOoAsled uepe3 NaHHYHO TOYKY H

reoMeTpHYECKHe MecTa MePIeHINKYJISIPHON  TAHHOM NPSIMOi; OUCCEKTPUCHI JTAaHHOTO YIiia; TPEYTrOJIbHUKOB II0

TOYEK. Pa3IUYHBIM 3JIEMEHTaM.

OKpYXHOCTb, ~ OTHCAHHAs 3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHUS T'€OMETPUH

OKOJIO TpEyrojbHUKa.

Bnucannas B TpeyronbHUK

OKpY’KHOCTb.

Ilpocreiimme  3amaun  Ha

HOCTPOCHUE
IloeTopenue, [ToBTOopenue u 0600IICHNE Pemiats 3agauM Ha IOBTOpPEHHUE, WIUIIOCTPUPYIOLIME CBI3U MEXIY Pa3IM4HBIMU YacTSAMU Poccuiickasn
00o01eHne 3SHAHUI OCHOBHBLIX  IIOHATHH U Kypca 3JIEKTPOHHAsI
(4 9) METOJI0B Kypca 7 Kiacca IK0J1a




8 kitacc (He meHee 68 u)

Ha3zBanue pasjaena

cBoiictBa. Tpamemms. PaBHoOokas u
HPSIMOYTOJIbHASL TPAICLIMH.

HCIOIb30BATh IPH pelIeHHH 33a/a4 TPU3HAKH M CBOWCTBA: Mapajuienorpamma,
IpSIMOYTOJIBHUKA, POMOa, KBafpaTa, Tparenuy, paBHOOOKOH Tpameuy, MpsMOyroJbHON

(Temba) OcHoBHOE coxepxcanme OcHOBHBIE BH/IbI 1eATeJIbHOCTH 00y4ar0IUXCsl 2:;{6;)«';(}:(;::;16
Kypca (4HCJIO YacoB) o0pasoBaTelbHbI
€ pecypcsl
YeThIpEXyroabHHKH [Tapanmnenorpamm, ero NpH3HAKH H M300paxkaTh M HAXOAUTh HA 4YEPTEkKAX UECTBIPEXYTONBHUKU DPa3HBIX BHIOB U HUX Poccuiickasn
(12 1) cBoifcTBa. YacTHble ciryqan SJIEMEHTHI. 3J1eKTPOHHAS LIKOJIa
MapajaesorpaMMoB  (IPSIMOYTONBHHUK, ®opMyIHpPOBATL  ONpe/eIeHHsl: TapauiesiorpaMMa, MHpsAMOYTOJbHHKA, pomoa,
pom0, KBagpaT), WX TPU3HAKH W KBaJpaTa, TPANeH, PaBHOOOKO! Tpamenun, MpsIMOyroNbHOH Tpanenuu. Jloka3pIiBaTh U

IIpakTnueckoe npumMeHeHue

Jloka3bIBaTh TpH MPHU3HAKA TOA00HS TPEYrOJIILHUKOB.

IIpuMeHATH TONydYEHHBIE 3HAHUS TPU PENICHHM T€OMETPUYECKHX U MPAKTHUECKHX
3amad.

3HAKOMUTBLCS ¢ HCTOPHEl Pa3BUTHUS FeOMETPUU

VnaBoenne  Meauanbl.  lleHTpanmbHast Tpareuuu.
CHMMETPHS IIpuMeHsATH MeTO YABOCHHS MEMAHbI TPEYTOJIbHHKA.
Hcenoap3oBaTh 1udpoBbie pecypesl IS HCCIIEA0BaHHS CBOMCTB M3ydaeMBIX (QHTYP.
3HAKOMHUTBLCSI € HCTOPHel Pa3BUTUS TEOMETPUH
Teopema daneca n Teopema Qameca wu Teopema o IIpoBoaHTH MOCTPOEHHSI C TTOMOIIBIO IUPKYJIS M JIMHEHKH C WCIIOJIb30BAaHUE TEOPEMBI Poccuiickas
Teopema o HPOIIOPIHOHAIEHBIX OTPE3KaX. Qaneca W TEOpeMbl O IPONOPIHOHAIBHBIX OTpPE3Kax, CTPOHUTb UYCTBEPTHIH JJIeKTPOHHAS KO/
MPONOPIHOHATBHBIX Cpennsist JTHHUS TpeyroJIbHUKA. MPOTIOPIHOHANBHBIA OTPE30K.
0Tpe3Kax, Moo0HbIe Tpamnenust, e€ cpeaHss IMHUS. IIpoBoauTh 10Ka3aTENBCTBO TOTO, YTO MEAUAHBI TPEYTOIBHIKA IIEPECEKAIOTCS B OJJHON
TPeyroJabHHKH [MpomnopuyoHansHbIe OTpE3KH, TOYKE, 1 HAXOJAUTh CBS3b C IECHTPOM MAacC, HAXOAUTh OTHOIICHUE, B KOTOPOM MEIHAHbI
(15 v) MOCTPOCHUE 4eTBEPTOrO JETISATCS TOUKOH MX MepecedeHus.
MPOIIOPLHOHAIBEHOTO OTPE3Ka. Haxonuth momoOHBIE TPEYroNbHMKH Ha TOTOBBIX dYepTekax C yKa3aHHEM
CaoifcTBa LIEHTpa Mmacc B COOTBETCTBYIOMINX MPHU3HAKOB MOA00HS.
TPEYTrOIbHUKE. Pemate 3agaum Ha TOMOOHBIE TPEYTONBHUKH C IOMOIIBIO CaMOCTOSITEILHOTO
TlonoOubIe TPEyTOILHUKHL. Tpu MOCTPOCHUSI YePTEeKEH N HAXOKACHUS MOJOOHBIX TPEYrOJILHUKOB.
NpU3HaKa MOJ00US  TPEyroNLHUKOB. IIpoBoauTh 10Ka3aTENBCTBA C UCIIOIE30BAHIEMIIPU3HAKOB MOO00MS.




Ilnomanp.
Haxoxnenue
nJjiomajei
TPeyroJbHUKOB

H MHOTOYT0JIbHBIX
¢uryp. ILinomann
noxo6ubIx ¢uryp (14
1)

Ilonsarue 00 o0mIeH TeopUu MIOMAAH.
DopMyIBI IS TUTOMIAU TPEYTOIBHUKA,
nmapauiesorpaMma. OTHo1ICHHE
IUIOMAe TPEYTONBHUKOB C OOIINM
OCHOBAHHEM WIIA O0ILEH BEICOTOM.

Brruuciaenue  miuomaged  CIOKHBIX
¢uryp uepe3 pazbueHHe HAa YacTH W
JIOCTPOCHUE.

IInomanu ¢uryp Ha kerdaToi Oymare.
[Tnomann OTOOHBIX ¢buryp.
Beiuncnenue rmiomanei. 3amayu ¢
MPaKTHYECKUM COJiepKaHueM. PereHre
3a1a4 c TTOMOIIIBIO MeToJ1a
BCIIOMOTaTEJILHOH TUIOIIAIN

OBnageBaTh NePBUYHBLIMH NPeACTABJIEHUIMH 00 00mIeH TeopnH IUIomamy (Mepsl),
(opmympoBaTh CBOMCTBA IIOIIA M, BELICHITH HX HATJISITHBIA CMBICII.

BreiBoAuTH (GOpPMYNBI TUIOMAAM TApAJUICNIOrpaMMa, TPEYroNbHHUKA, Tparelud W3
(hOpMyJTEI TUIOIIAAN IPSIMOYTOJIbHIKA (KBapaTa).

BbIBOAMTH OPMYIIBI IUIOIIAIH BBITYKIIOTO YEThIPEXYTrOJIbHIKA Yepe3 AUArOHaIN U Yol
Mmexny HuMmu. HaxomuTs mromanu ¢uryp, n3o0pakEHHBIX Ha KieTdaTtod Oymare,
HCIOJIB30BAaTh Pa30NeHNE HAa YaCTH M IOCTPOCHHE.

Pa36upate mpuMepbl HCIIOJB30BaHUS BCIOMOTATEILHOW IUIOMAMN JUIS  pElICHHS
TEOMETPHUYECKHUX 3a1ad.

Haxoaursb ruiomaay noJo0HbIX GUryp. BIYHCIATH TIIOMAAN Pa3IMYHbIX
MHOTOYTOJIbHBIX(PUTYD.

PemaTs 32124y Ha MJIOLIA/b C IPAKTHYECKUM COJCPKAHUEM

Poccniickast
3.]'IeKTpOHHafl KO0JIa

Teopema [Iudaropan
Ha4yaJia TPUTOHOMETPUH

(10 )

Teopema ITudaropa, e¢ noxkazareabCTBO
n nupumeneHue. OOparHas Teopema

Iudgaropa.

OmperneneHne  TPUTOHOMETPHYECKHUX
¢byHKIMit 0CTpOro yria,
TPUTOHOMETPUYECKHE COOTHOIICHHUS B
HPSIMOYTOJIEHOM TPEYTrOJIbHUKE.
OcHoBHOE TPUTOHOMETPHUIECKOE
ToxaecTBO.  COOTHOIIGHHSI  MEXIY
CTOpOHAMHU B MIPSIMOYTOJIBHBIX

TpeyrojbHUKaX CyrinamMu B 45° u 45°%
30°n 60°

Joxa3spiBaTh Teopemy [ludaropa, mcmoap3oBath

e¢ B IPAKTHUYECKUX BBIUUCICHUAX. @OPMYIHPOBATH ONPEAEICHNUS
TPUTOHOMETPHUYECKHUX (DYHKIMI OCTPOTO yriia, MPOBEPSITh MX KOPPEKTHOCTE.
BbIBOAMTH TPHTOHOMETPHUYECKHE COOTHOMIEHHS BIIPSMOYTOJIBHOM TPEYTOJIbHUKE.
HcenenoBaTh COOTHOMIGHHS MEXIY CTOPOHAMH B IIPSMOYTOJIBHBIX TPEYTOIbHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnoab3oBath GopMyisl MPUBEJSHUS X OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO IS
HaXO)KAEHHS COOTHOIICHUH MEXTy TPHTOHOMETPHIECKNMU (DYHKIIUAMH PA3IHIHBIX OCTPHIX
YTJIOB.

IIpumeHsATH TONyYEeHHBIE 3HAHUS M YMEHHS TPHUPEHICHUH MPAKTHUECKUX 3a7ad.

3HaKOMUTHCH C HCTOpl/leﬁ pa3BUTUA TCOMETPUN

Poccuiickas
3J1eKTPOHHAS LIK0JIa

Yribl B OKPYKHOCTH.
Brnucannbie

M ONHCAHHBIE
YeThIPEeXyroJbHUKH.
KacareabHble

K OKPYKHOCTH.
Kacanue oxkpy:xkHocTeil

(13 )

BrincanHbie U EHTpaJIbHBIC YTIIBI,
YTOJI MEX/Ty KacaTeJIbHOW B XOP10i.
YTaBl MEXAY XOpAaMHU M CEKYIUMH.
Bnucannele u onucaHHble YETHIPEX-
YTOJILHUKH, UX TPU3HAKU U CBOWCTBA.
[IprMeHeHue STUX CBOWCTB

MIPY PEIICHUN TEOMETPUUECKHX 3a-
au.

B3aumHO€ pacronoxeHue IByxX
okpyxkHocTell. KacaHue okpyxHocTei

@opMyJIHPOBATH OCHOBHBIC ONPEACIICHUS, CBSI3aHHBIE C YIIIaMH B Kpyre (BIHCaHHBIH
yroJ1, 1eH-

TPaJbHBIA yrod).

HaxomuTh BriricaHHBIE YTJIbI, ONUPAOILIHECS Ha OHY AYTY, BBIYHCISITH YIIIbI C TOMOIIBIO
TEOPEMBI O

BIIMCAHHBIX YIJaX, TEOPeMbl O BIMCAHHOM YETPEXYTOJNBHUKE, TEOPEMBI O IIEHTPATbHOM
yrie.

HccaenoBaTh, B TOM YHCIIE C TOMOIIBIO II(POBBIX

PECypCOB, BIIMCAHHBIC M OIHCAHHBIC YETBHIPEX-

YrOJIbHUKH, BBIBOAUTB HX CBOMCTBA U NMPU3HAKH.

Hcnoab30BaTh 3TH CBOWCTBA U IPU3HAKW NIPU PEHICHUU 3a1a4

Poccuiickast
3JIeKTPOHHAS TIK0JIa




I[oBTOpeHue, 06001eHNE
3HAHMI

(4w

IloBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcOB 7 U § KJIacCOB,
00o0uieHne 3HaHMIT

PemaTh 3asaum Ha NOBTOpPEHUE, WIUIIOCTPUPYILIME CBSI3U MEXKJy pa3IM4YHBIMU YacTIMU
Kypca

Poccuiickast
3.]'IeKTpOHHafl KO0JIa

9 xnacc (He menee 68 )

Ha3Banue paznena

OcHOBHBIE BH/IbI 1EATEJILHOCTH 00y4al0IHXCS DIeKTPOHHbIE
(Tembl) OcHOBHOe coaep:kaHue (undposbie)
Kypca (4HC/I0 4acoB) oGpa3oBaTeJbHbIE
pecypest
Tpuronomerpusi. OmnpeneneHne TPUrOHOMETPHIECKIX DopMyIHPOBATH ONpeeJeHHs] TPUTOHOMETPHUYECKUX (YHKIUH TYIBIX U HPSIMBIX Poccuiickas

TeopeMbl KOCMHYCOB M
CHHYCOB.
Pemenue TpeyrojibHMKOB

(16 )

¢ynakuuit yraos ot 0° go 180°.

KocuHyc 1 CHHYC IPSIMOTO | TYIIOTO
yria. Teopema KOCHHYCOB.
(O606mEnHas) TeopeMa CHHYCOB (C
panu-

YCOM OIUCAHHOHN OKpy»kHOCTH). Ha-
XO)KICHHE JUTHH CTOPOH U BETUYUH
YIJIOB TPEYTOJBEHHKOB.

dopmyna TIOMAAN TPEYTOJIbHUKA
4yepes3 IBE CTOPOHBI M yroJ MEXIy
HumH. Qopmyia TuIomaIn
4eTBIPEXYTOIBHUKA Yepe3 ero JHaroHan
U yroJl MEXK/ly HUMH.

TIpakTrveckoe MpUMEHEHHE TOKA3aHHBIX
TeopeM

YTJIOB.

BbIBOAMTH TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB
(c pazuycoM OIHUCAHHON OKPYKHOCTH).

Pematp TpeyroabHUKH.

PemaTh mpaktuueckue 3aJauu, CBOAALINECS K Ha-
XO0XKICHHIO PA3INYHBIX YJIEMEHTOB TPEYTOJIbHUKA

JJIEKTPOHHAsI IIKOJIa

IIpeodpa3zoBanue
nogodus. Merpuyeckue
COOTHOIIIEHHUS

B OKPY:KHOCTH

(10 )

IlonsTe o mpeoOpazoBaHUM MOAO-
ous.

COOTBETCTBEHHBIE HJIEMEHTHI TIOT0OHBIX
¢duryp.

Teopema 0 MpOU3BENICHUH OTPE3KOB
XOpJ, TeopeMa O MPOU3BE/ICHNH
OTpPE3KOB CEKYIINX, TEOpPEMa O KBajpare
KacarenbHOU. [IpumeHeHue B

pelIeHNN TeOMETPHUIECKIX 3a/1a4

OcBanBaTh MOHATHE Pe0OpPa30BaHMS OO0

HccnenoBaTh OTHOIICHNE JIMHEHHBIX SJIEMEHTOB

¢uryp npu npeobdpazoBanuu nogodus. Haxoauts

OpUMepbl 000K B OKPYKafolled J1efCTBUTEIbHOCTH.

BBIBOANTH METPUUECKHE COOTHOIICHHUS MEKITY OT-

pe3KaMH XOpJ, CEKYIIHUX M KacaTeJIbHBIX C HCII0JIb30BAaHUEM BITHCAHHBIX YIJIOB U
MOOOHBIX TPEYrOJIbHHUKOB.

Pemath reomeTpryeckue 3a1aut 1 3371241 U3 PEaIbHON JKH3HHU C HCIIOJIb30BaHUEM
MOIOOHBIX TPEYTOJILHUKOB

Poccuiickast
JJIeKTPOHHAS [IK0JIa




BekTopbi(12 u)

OmnpeneneHye BEKTOPOB, CI0XKEHUE HU
pa3sHOCTb BEKTOPOB, YMHOKCHUE
BEKTOpa Ha YHCIIO.

DU3NYECKUH U T€OMETPUUECKUI CMBICIT

BEKTOPOB.
Pasnoxxenne  Bekropa 1Mo IBYM
HEKOJUTHHEapHbIM BEKTOPaM.

Koopaunater Bexropa.

CxalsipHOC TPOU3BEICHUE BEKTOPOB,
ero INpPUMEHEHHE JUIi HAaXOXKICHHs
JUIMH ¥ YTJIOB.

PemeHne 3a/1a4 ¢ MOMOIIBIO BEKTOPOB.

HpI/IMCHeHI/Ie BCKTOPOB JIs1 pEHICHUSL
3aJla4 KWHCMAaTUKH U MCXaHUKU

Hcnoab30BaTh BEKTOPHI KaK HAIpaBlIEHHBIE OTPE3KU, MCCA€I0BATHL M€OMETPUUYECKUHI
(mepeMeriieHre) U (GU3MUECKUN (CHIIa) CMBICIBI BEKTOPOB.

3HaTh ompeaeeHHs] CYMMBbl M Pa3HOCTH BEKTOPOB, YMHOXKEHHsI BEKTOpa Ha YHCIIO,
HCCIe0BATH TCOMETPUICCKUI U (PU3MUCCKAN CMBICITBI 3TUX OTICPAIHIA.

Pemath reomerpuueckue 3a1a4M ¢ UCIOIB30BAHUEM BEKTOPOB.

PacknaapiBaTh BEKTOP 10 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hcnoab30BaTh CKaISIPHOE TPOU3BEACHUE BEKTOPOB, BBIBOAUTH €r0 OCHOBHBIE
CBOMCTBA.

Bbruncasite cymmy, pa3HOCTb M CKaIIpHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX.

le/lMerlTb CKaJIIPHOC IPOU3BEACHUEC IJIA HAXOKICHUA NJIIMH U YTJIOB

Poccniickast
3.]'IeKTpOHHafl KO0JIa

JlexapToBbI
KOOPANHATHI Ha
niaockoctu (9 )

JlekapToBBl KOOpPAMHATBI TOYEK Ha
IIOCKOCTH.
YpaBHeHue MPSIMOHA. Yrinosoit

K02 (GHIMEHT, TaHTCHC yIa HaKJIOHA,
napajuieJbHble ¥ TIEePICHINKYIISIPHbIC

MpsIMBIC.
VpaBHeHue okpyxHoctu. Haxoxnenue
KOOpJMHAT TOYEK nepece4eHus

OKPYXKHOCTU U NPSIMOH.

Metox KOOpAWHAT TIPH pEIICHUU
reOMETPUYECKHX 3a/1ad.
Hcnonbs3oBaHue MeTojla KOOPJIUHAT B
MPAKTHYECKUX 3aJlauax

OcBauBaTh NOHSITHE INPSIMOYIOJIBHOM CHCTEMbl KOOPAMHAT, JEKAPTOBBIX KOOPAMHAT
TOYKHU.

BbiBoauTh ypaBHEHHE MpPSIMOW M OKPYKHOCTH. BblaeasiTb TOJHBIM KBajgpar i
HaXOXJICHU LICHTPau pajinyca OKPYKHOCTU IO €€ ypaBHEHHMIO.

Pemiath 3agaumM Ha HAxXOXKICHHE TOYEK IEPECEUCHUS INPSMBIX U OKPY)KHOCTEH ¢
MOMOILBIO METO/Ia KOOPIUHAT.

Hcnonp3oBaTh CBOHCTBA YIIoBOro Kod(pQHIMEHTA MPSIMON NPU PELICHUH 3ahad, A
OTIPE/IENIEHNs] PACTIONIOKEHH S TIPSIMOM.

IIpuMeHsATE KOOPAMHATHI NMPU PEIICHUU I'€OMETPUYECKUX M NPAKTUYECKUX 3ahad, Uil
MOCTPOCHUSI MATEMaTHIECKHUX MO/IeJIel peabHBIX 33a1a4 («METOJ] KOOPIUHATY).
Ioab30BaThest AT TOCTPOCHHS M MCCIIETOBAHNH IIU(PPOBBIMI pecypcaMu.
3HAKOMUTBCS ¢ HCTOPHelH Pa3BUTUS FeOMETPUU

Poccuiickast
3JIeKTPOHHAS LIK0JIa

IIpaBuabHbIE
MHOTOYT0.IbHUKH.
JlInHA OKPY:KHOCTH U
MJIoIaAbL Kpyra.
Boruncienune miomaneit
8w

TIpaBHIbHBIC MHOTOYTOJIEHUKH,
BBIYKCIICHUE WX 3JIEMEHTOB. YHnCIo 7 1
JUTHHA OKpPYXKHOCTH. J[nnHa nyru
OKpY)KHOCTH. PagmanHas Mepa yria.
[Tnomaae Kpyra u €ro 2JIeMeHTOB
(cexkTopa u cermeHTa). Boruncienue
wiomaei Guryp, BKIFOUAOIINX
3JIEMEHTBI KpyTa

DopMyIHPOBATH ONPEACICHNE TPABUIBHBIX MHOTOYTOJIBHHUKOB, HAXOAUTH NX
SIIEMEHTHI.

ITonb30BaThCsA MOHATHEM AJMHBI OKPYKHOCTH, BBEAEHHBIM C IOMOIIBIO IPABUIBHBIX
MHOT'OYT'OJIHMKOB, OIpeeIATh YUCIIO T, AJIUHY AYTH U PaAUaHHYI0 Mepy yIJa.
IIpoBoauTh Mmepexon OT paAuaHHOM Mepsl yriia K

rpagycHONH U Ha0OOPOT.

OnpeaensiTh TWIOMAAs KPyTa.

BeiBoauTh (hopMyIBI (B rpajgycHOil U paauaHHON

Mepe) Uit JUINH JyT, TUIOMIafel CeKTOPOB M CEeTMEHTOB.

Boeruncasite mwiomand Guryp, BKIIOYAOIINX dJ1e-

MEHTBI OKPY)KHOCTH (KpyTa).

HaxoauTth miomaay B 3a1avax peanbHOH KHU3HH

Poccuiickast
3J1eKTPOHHAS LIK0JIa




IIBI/I)KEHI/ISI IVIOCKOCTH
(6 )

TlonsiTue 0 ABMKEHNH MIIOCKOCTH.
ITapannensHblii nepeHOC, TIOBOPOT U
cumMeTpust. Ocu U HEHTPbI CUMMETPHU.
IIpocreiimue npuMeHeHHs B peIICHUU
3a1a4

Pa30ouparbs npuMepsl, WUIIOCTPUPYIOIUE IOHITUS JBIJKCHHS, LEHTPOB U oOcel
CUMMETPUH.

@opMyJIMPOBATh OLpPEACICHUS IMapauIe]bHOTO IIE€PEeHOca, IIOBOPOTAa M OCEBOU
CUMMeTpUH. BBIBOIUTB UX CBONCTBA, HAXOAUTH HEIOJBIKHBIC TOUKH.

HaxomuTh HEHTpPEI 1 OCH CHMMETPHH MIPOCTEHIINXPHUTYP.

IlpumMeHsATH MapanienbHbIH MEPEeHOC U CHMMETPUIO HPH PEIICHHH TeOMETPHUUECKHX
3ama4 (pa3dupaTb IpUMEpBI).

HMcnonb30BaTh Ul MOCTPOCHUS M HCCIICA0BAHUN IN(POBBIE PeCypChl

Poccniickast
3.]'IeKTpOHHafl KO0JIa

IloBTOpEHME,
00001IeHNE,
CHCTEMATH3ALHSA
3HAHMI®

(7 )

TloBTOpEeHHe OCHOBHBIX IOHATHH ¥
METOJIOB  KypcoB  7—9  KJaccos,
00001IeHNe U CHCTeMaTH3alus 3HAHUH.
IIpocreiimme reomerpuyeckue QUIypbI
u ux CBOICTBA. M3mepenue
TEOMETPHUYECKUX BEIUIHUH.
TpeyronpHuku.

IlapannensHble ¥ HEpHIEHIUKYISPHBIC
HpsIMBIE.

OxpyXHOCTb U KpyT. ['eomerpudeckne
MOCTPOCHUS.. YTNBI B OKPYXKHOCTH.
Brncannsie u omucaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB.

IIpsimast 1 OKPYKHOCTb.
UYetbipéxyronbHuky. Bnincanusie u
OTIHCAHHBIE YETHIPEXYTOIbHUKH.

Teopema  Iludparopa u  Hauama
TPUTOHOMETpHH.  PemieHne  0OIHX
TPEYTOJILHUKOB.

IIpaBUIBEHBIE MHOTOYTOTEHHKH.
IIpeoOpazoBanus MIOCKOCTH. JBIKEHHUS.
ITono6ue. Cummerpus.

[Inomane. Beraucnenue miomanaei.
[Tnomanu mogo0HBIX GUTYD.

JlexapToBBI KOOPJMHATHI Ha IJIOCKOCTH.
BekTopbl Ha MIOCKOCTH

OnepupoBaTh MOHATHSIMH: (Urypa, TOuKa, IMpsMas, Yrol, MHOTOYTOJBHHK,
paBHOOCAPEHHBI W PABHOCTOPOHHHUN TPEYTOJBHUKH, NPSIMOYTONBHBIH TpPEyroNbHUK,
MeauaHa, OHMCCEKTpHca M BBICOTA TPEYrolbHMKA, IapajienorpamM, pomo,
IPSIMOYTOJIBHUK, KBAJPaT, TPAEIHs; OKPYKHOCTh, KacaTeIbHasl; PaBEHCTBO U Momo0ue
¢uryp, TpeyroiabHUKOB; MapauIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJI MEXKILY
IPSMBIMH, CUMMETPUSL OTHOCUTEIBHO TOUKU U IPSAMOMU; JJIMHA, PACCTOSIHUE, BEIHMYUHA
yria, miomab, HEPUMETP.

Hcnoab3oBatrh ¢opmyJibl: TepuMeTpa U IUIONIAJM MHOTOYTOJBHUKOB, JUTHHBI
OKPY>KHOCTH M IUIONIaH Kpyra, 00bEMa MPSIMOYTOIEHOTO MapajieIenuesa.
OnepupoBaTh  NMOHATHSIMH:  TPSAMOYTOJbHAas  CHCTeMa  KOOPAMHAT,  BEKTOD;

HCIO/Ib30BATh 3TH TOHATHA I NPEACTABICHMUS JaHHBIX W PELIeHHs 3a4ad, B TOM
YHCNIe U3 IPYTUX yIeOHBIX IPEIMETOB.

Pemath 3agauM Ha NOBTOPEHHE OCHOBHBIX TOHATHH, WIUTIOCTPALMIO CBSA3EH MEXIy
pa3IMYHBIMU YacTSIMU Kypca.

Bui0upats MeTO AT pelLIeHus 3a1a4uu.

PemiaTh 32724 13 MOBCEIHEBHOI JKU3HU

Poccuiickas
3JIEKTPOHHASI K0/




HEJIN U3YUEHUA YYEBHOI'O KYPCA «BEPOATHOCTD N
CTATUCTHUKA».7-9 KJIACCBI

B coBpemenHOM 1TU(POBOM MHpE BEPOATHOCTh M CTATHCTUKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKHM 3PEHUS MPAKTUYECKUX MPUIIOKEHHUH, TaK U UX POJIK B 00pa30BaHUM,
HE00X0MMOM Ka)KJIOMy uesioBeKy. Bo3pacraer uncio npodeccuil, npu oBiaJieHIH KOTOPbIMU
TpeOyercst xopolias 0a3oBas MOJArOTOBKAa B 00JACTH BEPOSTHOCTU M CTATUCTUKM, TakKas
MOJITOTOBKA Ba)KHA Il MPOJOJDKEHUS 00pa30BaHUs M Ui YCIEHIHON NpodeccHOoHaIbHON
Kapbephl.

Kaxiplil uenoBek MOCTOSIHHO IPUHUMAET PEIIEHUs] HA OCHOBEUMEIOIUXCS Y HErO JIaHHBIX.
A uis 0O0OCHOBAaHHOIO IPHHATUS pELIEHUs B YCIOBHUAX HENOCTaTKa WIM H30bITKA
uHpopManud HEOOXOIUMO B TOM YHCIE XOpOmO CHOPMUPOBAHHOE BEPOSTHOCTHOE H
CTaTUCTUYECKOE MBIIUICHHUE.

MMeHHO mOATOMY OCTpPO BCTajga HEOOXOAMMOCTb C(HOPMHPOBATH y OOy4aroIUXcCs
(YHKIMOHATBHYIO TPaMOTHOCTb, BKIIIOYAIOIIYyI0 B ce0sd B KadecTBE HEOTHEMIIEMOM
COCTABJIAIOLIEH yMEHHE BOCIPUHMMATh W KPUTHYECKHU aHAJIM3MPOBATh HH(POPMALUIO,
MPEJCTaBICHHYI0 B Ppa3IUYHBIX (OpMax, MOHMMATh BEPOATHOCTHBIA XapaKTep MHOTHX
peabHBIX MPOLECCOB U 3aBUCUMOCTEH, IPOU3BOIUTH MIPOCTEHIIINE BEPOITHOCTHBIE PACUETHI.
3HAaKOMCTBO C OCHOBHBIMU NpUHIMIIAMU cOOpa, aHajlu3a U MPEACTaBICHUS JAHHBIX U3
pa3nmuyHBIX chep OKH3HM OOmecTBa W TOCyAapcTBa mpuodOmaer oOydarommxcs K
OOIIIECTBEHHBIM HHTepecaM. lM3yueHWe OCHOB KOMOMHATOPUKM pa3BUBAaeT HAaBBIKU
opraHu3anuu nepedopa v noJcuéra 4ucia BapuaHTOB, B TOM YHMCIIE, B IPUKJIAJHBIX 3a]adax.
3HaKOMCTBO C OCHOBaMH TEOpHH TpadoB CO3MaéT MaTeMaTUYeCKUHd (QYHIAMEHT JUIs
(dbopMHpOBaHUS KOMIETEHIMH B 00sacTy MH(GOPMATUKU U HUPPOBBIX TexHonorui. Ilomumo
9TOTO, IPU M3YYCHUN CTATHCTUKU U BEPOSITHOCTH OOOTANIAIOTCS MPEICTABICHUS YUAIIUXCS O
COBPEMEHHOW KapTHHE MHpa M METOJaxX €ro MccieloBaHus, (HopMupyeTcs HOHUMaHHE POIU
CTaTUCTMKHM KaK MCTOYHHMKA COLMAIBHO 3HAYMMOM MH(OpMAIMM U 3aKJIabIBAIOTCSI OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHUSI.

B cootBercTBHY ¢ JaHHBIMU LENSIMU B CTPYKTYpE Mporpammsbl yaeOHoro kypca «BeposiTHOCTB
U CTaTUCTHKa» OCHOBHOM IIKOJIbI BBIIEJIEHBI CIEAYIOIINE COJAEPKATEIbHO-METOANYECKUE
JIMHUU:

«[IpencraBnenne JaHHBIX M OINUCATENbHAs CTATUCTUKA»; «BeposSTHOCTB»; «IeMEHTHI
KOMOMHATOpUKH»; «BBeneHune B Teoputo rpagopy.

Coz[epmaHHe JIMHUH ((HPGI[CTaBJ'IeHI/Ie JAaHHBIX W OIKMCATCIIbHAsA CTAaTUCTUKaA) CIIYKUT
OCHOBOH 7151 (POPMUPOBAHUS HABBIKOB pabOThI ¢ MH(POPMAIIUEH: OT YTEHUs] U MHTEPIIpEeTaLlUH
nH(popMaluy, MpeACTaBICHHOW B TaOiuIaXx, Ha AuarpamMmax ©u rpadukax g0 cOopa,
MNpEACTABJICHUA MW aHAJIM3a AdaHHBIX C HWCIHOJB30BAHUEM CTATUCTHYCCKUX XapPaKTCPHUCTHUK
CpeAHMX U paccenBaHus. Pabortas ¢ JaHHBIMH, OOydYarollMecs y4yaTcs CUUTBIBaTh W
MHTEpPIPETUPOBATh JaHHbIC, BBIABUIAaTb, APIYMEHTHPOBATh W KPUTUKOBATH IPOCTEUIINE
TUIIOTE3bl, PA3MBIIUIATh HAJ| (PAaKTOpaMM, BBI3BIBAIOIIUMH H3MEHUYHMBOCTH, M OLIEHHBATh WX
BIIMSIHUE HA PACCMATPUBAEMbIE BEJIMUMHBI U TPOLIECCHI.

NHTynTMBHOE  mpeiacTaBiIeHHWE O  CIy4allHOM  WM3MEHYMBOCTH,  HMCCIIEIOBAaHHE
3aKOHOMEPHOCTEN M TEHJEHIMHM CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOMW JJIsl U3yUEHUS] TEOpUN
BEPOSATHOCTEN. boisblioe 3HAaYeHWe 37eCh MMEKT NPAKTUYECKHE 3aJaHMsl, B YaCTHOCTH
OIIBITBIC KITACCUYCCKUMU BEPOATHOCTHBIMHU MOJACIAMU.

[ToHATHE BEpOATHOCTH BBOJUTCS KaK Mepa IpaBlIonoaodus ciydaiiHoro coOwitusi. [Ipu
M3y4eHUH Kypca OOydJaromipecss 3HAKOMSITCS C TMPOCTEHITUMH METOJAMH BBIUYMCICHUS
BEPOATHOCTEM B CIydalHBIX OSKCIEPUMEHTaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
MCXO0/1aMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIOLUIMMU CTaBUTh U pelaTh 0oJiee CIOKHBIE
3a1a4u. B KYpC BXOAAT HAYAJIBHBIC NPEACTABICHUSA O CJ'Iy‘-IElfIHBIX BEJIMYHMHAX U UX YHCIIOBBIX



XapaKTepUCTHKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO 00YYaIOLINXCSl ¢ MHOKECTBAMHU
Y OCHOBHBIMH OIEpAlsIMU HaJl MHOKECTBAMH, PACCMaTPUBAIOTCS IIPUMEPBI IPUMEHEHUS TS
peleHust 3a/1a4, a TaKXKe MCIOJIb30BAaHUS B APYrUX MaTEeMAaTHYECKUX KypcaxX M y4eOHBIX
IpeMeTax.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJTAHE

B 7—9 xkmaccax wusydaercs Kypc «BeposSiTHOCTh W CTaTHCTUKa», B KOTOPBIA BXOJST
pasuensl: «lIpencraBneHne JaHHBIX W ONKCATENIbHAS CTAaTHCTUKA»;, «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPHKHY; «BBeleHne B TEOpHIO IrpadoBy.

Ha usydenue manHoro Kypca orBoAuT 1 yueOHBIM 4ac B HEAETIOB TEUCHHE KAXKIOTO roja
oOyuenwusi, Bcero 102 ydeOHBIX yaca.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

7 Knacc

[IpencraBienue NaHHBIX B BUJIE TaOIUI, AUarpaMm, rpadukoB. 3aMoIHeHUE Ta0IHll, YTEHHE
U TOCTpPOEHUE auarpamm (CTOJOMKOBBIX (CTONOYATHIX) M KpyroBbix). UreHue rpadukoB
peanbHBIX mporeccoB. M3Bneuenne nHpopMaMy U3 TUarpaMM M TaOJUI, UCIIOJIb30BAHUE U
UHTEpIpeTaIys JaHHbBIX.

OmnwmcarenpHasi CTaTHCTUKA: CpefHee apupMeTHdecKoe, MeAnaHa, pa3Max, HauOoJbIIee H
HaMMEHbIIIee 3HAYCHUsI Ha0opa YMCIOBBIXIaHHBIX. [IpuMeps! ciry4aiiHOW H3MEHYHBOCTH.

CrnyyaiiHblli 3KCHIEpUMEHT (OIBIT) U ciay4aiiHoe coOwiTue. BepostHocTh M yactoTta. Poib
MaJIOBEPOATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpuUpoJie U B o0iecTBe. MoHeTa u
urpajgbHas KOCTbB TEOPUU BEPOSITHOCTEH.

I'pad, Bepmuna, pedpo. Ctenens BepmmHbl. Yncnao pédep u cymmapHasi CTENEeHb BEpIIUH.
[IpencraBnenue o cBa3HocTH rpada. Llenu u nuukisl. [Iytu B rpadax. O6xox rpada (sitnepon
nyTh).IIpencraBnenne 06 opueHTHpoBaHHOM rpade. Pemenne 3amauc moMomsio rpados.

8 kimacce

[IpencraBnenre naHHBIX B BUAe Ta0null, auarpamm, rpadukoB. MHOXKECTBO, 3JIEMEHT
MHOECTBa, MOJMHOXecTBO. Omnepalyy HaJl MHOXKECTBAMHU: OOBEAMHEHHUE, MepeceyeHue,
nornonHeHue. CBolicTBa omepanuil HajJ MHOXKECTBAMHU: IEPEMECTUTEIBHOE, COUYETaTENbHOE,
pacnpeenuTenbHoe, BKIoUeHus. Vcrnonb3oBaHue rpagpuueckoro MpeCcTaBlIeHUsT MHOKECTB
JUISL OIIMCAHUS PEATIbHBIX
IIPOLIECCOB U SIBJICHUH, IIPY PEILICHUU 3ajad.

I/I3M€p€HI/I€ pacccuBaHnA JTaHHBIX. I[chepcm{ U CTAaHAAPTHOC OTKJIIOHCHUC YHCIIOBBIX
HabopoB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciyyaiiHoro ombita. CiydaiiHele coObITHS. BepositTHocTn
coOBITHI. ONBITBI ¢ PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU CcOObITUAMU. CiydaiiHbIN BBIOOD.
CBs3b MCKAY MAJIOBCPOATHBIMU W MPAKTUYCCKU JOCTOBCPHBIMU COOBITUSIMA B mnpuponae,
00I1IeCTBE U HayKe.

JepeBo. CBOICTBA AEPEBBEB: €INHCTBEHHOCTh ITyTH, CYIIECTBOBAHNE BHUCSYEH BEPILWHBI,
CBSI3b MEXIY YHCIOM BepIiMH M uuciom pédep. [IpaBuno ymHoxxenus. Pemenue 3amau c
nomoineio rpados. IIporuBononoxueie coObiTud. uarpamma Diinepa. OObenuHeHHe U
nepeceueHne coObiTui. HecoBmecTHbie coObiTus. Dopmyna CIOXKEHUS BEPOSITHOCTEH.
VYcnoBuas BepostHocTh. IlpaBuio ymuoxenus. HesaBucumble coObiTusi. IlpeacraBienue
JKCIIEPUMEHTA B BUJE JiepeBa. PelieHue 3ajady Ha HaXOXJAEHHUE BEPOSITHOCTEM C IOMOILBIO
JIepeBa CIIy4alHOr0 3KCHEPUMEHTA, IUarpaMm Oiliepa.



9 kiacc

[IpencraBieHue NaHHBIX B BHUAE TaOJHUL, AUarpamm, rpa(uKoB, UHTEpHIpETAIs AaHHBIX.
Yrenue 1 NOCTpOCHUE TAONHULI, TUarpaMM, TPapuKOB 1O PeaTbHBIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coueranus W 4ucio couyetanwit. TpeyrompHuk I[lackans.
Pemenue 3a1a4 ¢ ncnosib30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckast BepoATHOCTh. CirydailHBIH BBIOOP TOYKM M3 (UTYyphl HA IUIOCKOCTH, W3
OTpe3Ka U U3 AYI'M OKPYKHOCTH.

UcneiTanue. Ycnex u Heynada. Cepus ucnbITaHUU A0 nepBoro ycnexa. Cepus UCHBITAaHUN
Bepnymnu. BepositHOCTH cOOBITHI B cepry UCTIBITAaHUN bepHyu.

CnydaiiHas BEIMYMHA U PACIPEICICHUE BEpPOSTHOCTEM. MaTemaTnyeckoe OKHUJIaHUE U
nucnepcus. [Ipumepbl MaTeMaTU4EeCKOro OXKUIAAHUSA KaK TEOPETUYECKOIO CPEIHErO 3HAYCHUS
BEJIMYMHBI. MareMaTnueckoe OKUJaHUE U IUCTIEPCUs] CITyYallHOW BEJIMYMHBI
«UHUCJIO YCIIEXOB B CEpUU MCHBITAHUNM bepHyim».

[TonsTre o 3akoHe OONBIIMX yuCeNl. M3MepeHue BepOSITHOCTEIC MOMOIIBI0 YacToT. Poib
Y 3HAQYEHHE 3aKOHA OOJIBIINX YKCEN B IPUPOE U OOIIECTBE.

INIAHUPYEMBIE NPEJIMETHBIE PE3YJIbTATbBI OCBOEHMUAA MNPUMEPHOU
PABOYEH ITPOI'PAMMBI KYPCA (I1IO 'OJJAM OBYYEHMUS)

Hpe,[[MeTHLIe pe3yjabTaTbl OCBOCHUSA KYypCa ((BCpOHTHOCTB M CTaTHCTHKa» B 7—9 Kilaccax
XapPaKTCPUIYIOTCA CIICAYIOIUMHU YMCHUSAMU.

7 kjaace

— UYwurare nHbOpMaIMIO, TIPEJCTABICHHYIO B TaOJIMIaX, HA JUArpamMMax; MPEJICTaBIIsATh
JaHHBIC B BUJE TAaOJHIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTONIOYATHIE) U KPYTOBBIE) 10
MacCHUBaM 3HAYEHUM.

— OnwuceiBaTh U UHTEPIPETUPOBATH pEAIbHBIE YHCIIOBHIE JAaHHBIE, NPEACTABICHHBIE B
TabJaMIIax, HA IMarpaMMax, rpapukax.

— Hcmons30BaTh JJIg oMU CaHus JaHHBIX CTATUCTUYCCKHUE XapPaKTCPUCTUKHU: CPEAHEC
apI/I(l)MeTI/ILICCKOe, MCHaHa, HanOOJIbIlIee U HAUMEHbIIICE 3HA4YCHUs, pa3dMax.

—  Vmets mpencTaBieHue O clydyaifHOM U3MEHUMBOCTH Ha TPUMEpax 1eH, QU3HMUECKUX
BEJINYMH, aHTPOIIOMETPUYECKUX JTaHHBIX; UMEThH ITPEACTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

8 ki1acce

— U3Baekarp u mpeoOpa3oBbIBaTh HWHQPOPMAIINIO, TPEJICTABICHHYIO B BHJE TaOJHII,
TUarpaMm, rpauKoB; MPECTaBISATh JaHHBIC B BUE TaOIUIl, AUarpaMM, rpadukos.

— OnuceIBaTh JaHHBIC C IMOMOIIIBIO CTATHCTUYCCKUX IMoKa3aTelIeii: CpE€aAHUX 3HAYCHUN H
MCP paCCCUBAaHUA (pa3Max, AUCTICPCUS U CTAHAAPTHOC OTKJ'IOHCHI/IG).

— Haxomutp 9acTOTHI YHWCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHH, B TOM YHCIE IO
pe3ynbTaTtaM U3MEpeHUu U HaOII0IeHHIA.

— HaxoauTe BEpOSITHOCTH CIIy4allHbIX COOBITHI B OMbBITAaX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU
COOBITHSAMM.

—  Hcnonb3oBath rpaduyeckue MOJIEIH: AEPEBO CIy4alHOTO SKCIEPUMEHTa, JuarpamMmmbl
Diinepa, ynciaoBas npsimasi.

— OHepI/IpOBaTB MOHATHUAMU: MHOXCCTBO, ITOAMHOKCCTBO; BBIIIOJIHATH OIICpalllMd HaJ
MHOKECTBaAMHU: O6T>GI[I/IHCHI/IC, nepeceucHuce, JOIIOJIHCHUC, NepeUnCiIAThL  3JICMCHTBI
MHOXKCCTB; IIPUMCHSATH CBOIMCTBA MHOXKECTB.



—  Hcnonb3oBare rpaduueckoe MpeACTaBICHUE MHOXKECTB M CBS3eH MEXIYy HUMH IS
OIMCAHMS MPOIIECCOB U SIBICHUI, B TOM YHCIE TPU PEHICHUU 33734 M3 JPYTUX Y4eOHBIX
IIPEAMETOB U KYPCOB.

9 kJ1acc

— UsBnekatb M 1peoOpa3oBbBaTh HH(GOPMALMIO, HPEICTABICHHYI0 B pa3IMUYHBIX
UCTOYHMKAX B BHUJE TAOJMI, AUarpamm, rpauKoB; MPeICTaBIATh JaHHbIC B BHUJE TaOJIMII,
Jrarpamm, rpaukos.

—  Pemate 3aaun opraHM30BaHHBIM NIEPEOOPOM BAapHAHTOB, @ TAK)KE C UCIIOJIb30BAHUEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

— MHcnons3oBarhk onucaTenbHble XapaKTEPUCTUKU I MACCHUBOB YHCIOBBIX JAHHBIX, B
TOM YHUCJIE CPEIHNE 3HAYCHUS U MEPBI PACCEUBAHUS.

— HaxoauTp 4dYacToThl 3HAYEHUH M YACTOTHI COOBITHSA, B TOM YHUCIE IMOJIB3YSIChH
pe3yabTaTaMy MPOBEAEHHBIX U3MEPEHHH U HaOII01eHUH.

— HaxoauTh BEpOSTHOCTH CilydalHBIX COOBITMH B M3YyYEHHBIX OIBITaX, B TOM 4YHCIE B
OINbITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTApPHBIMU COOBITHSIMM, B CEpPHMSIX MCIBITAHUN [0
IIEPBOTO yCIIeXa, B CEPUSAX UCIBITAHUN bepHysum.

—  HMerb npencraBiaeHUE O Cy4aiiHON BEJIMYMHE U O PACIIPEICTICHUN BEPOSTHOCTEM.

—  Hmerb npencTaBiieHUe O 3aKOHE OOJIBLIMX YHMCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
Clly4yallHOM M3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIIUX YKMCEN B IPUPOJE U OOLIECTBE.



TEMATUYECKOE TNIAHNPOBAHUE YYEBHOI'O KYPCA(IIO TOAAM OBYUEHUNA)

7 xnacc (He MeHee 34 u)

Ha3zpanmue
pa3aena (TemMbl)
(4HMCI0 YacoB)

OcHOBHOe coaep:kaHue

XapaKTepuCTHKA JesTeJIbHOCTH 00y4aloIuxcst

JieKTpoHHbIE (LH(POBBIE)
o0pa3oBaTeIbHbIE PecypChbl

IIpeacras/ienue JaHHbIX
(7 )

IpencraBieHne AaHHBIX B TabIMIAX.
IpakTudeckue BBIYHCIICHUSI o
TaONMMYHBIM  JaHHBIM. V3BJieueHHe W
uHTepHperanusi  TaOMMYHBIX  TaHHBIX.
[Ipaktudeckas padoTa

«Tabmuuby.

I'paduueckoe mpeAcTaBiIeHUE TaHHBIX B
BHUJIE KPYTOBBIX, CTOJIOMKOBBIX
(cronOyateix) guarpamMm. UYrteHuwe U
MOCTPOCHHUE JIHarpaMM. Tpumepsr
neMorpaduueckux JIHarpaMm.
IMpaktuueckas pabota «JluarpaMMbi»

OcBauBaTh €nOcO0BI INPEICTABICHUS CTATUCTUYECKMX JAHHBIX U YHCJIOBBIX MAacCHBOB C
MOMOINBIO TaOJIMI ¥ JAWarpaMM C HCIOJIB30BAaHMEM AaKTyalbHBIX W BaXKHBIX JIAHHBIX
(memorpaduyeckre JaHHBIC, IIPOW3BOJCTBO IPOMBINIUICHHONH W CEIbCKOXO3SHCTBEHHOM
MPOJIYKIIMH, OOIIECTBEHHBIE U IIPHPOIHBIC SIBICHI).

M3yuaTe MeToabl paboOTHl C TaOJMYHBIMH W TpapUUIECKHUMH HPEICTABICHUSMH JTaHHBIX C
MOMOIIBIONN(POBBIX PECYPCOB B X0JI€ MPAKTHIECKUX paboT

Poccuiickast
3J'leKTp0HHaﬂ HIKO0JIa

[pakTnueckas pabora «CiyyaiiHas
HN3MEHUYUBOCTBY

OcBauBaTh rpaduuecKre MPeICTaBICHUS Pa3HbIX BUIOB CIIyYailHOH H3MEHYHBOCTH, B TOM
YHCIIe C MOMOIIBIO MUPPOBBIX PECYPCOB, B XO/I¢ MPAKTHUCCKON pabOThI

OnucarenbHas Uucnossle Habopel. CpenHee OcBanBaTh NOHATHSI: YHCIOBOH HAOOP, Mepa IEHTPAIBLHON TEHACHIUH (Mepa LEHTpa), B TOM Poccuiickas
CTATHCTHKA apupMeTHIECKOe. qucIie cpeiHee apu(pMeTHIECKoe, MEAHaHa. JIEKTPOHHAS IIKOJI2
(8 u) Menuana 9ucioBoro Habopa. OnuchIBaTh CTATUCTHYECKUE JAHHBIE C TIOMOMUIBIO CPEIHETO apU(PMETHIECKOTO U MEIHAHBI.

Y CTOMUNBOCTD MEUAHBI. Pemats 3agaun.

IMpaktiyeckas pabora «Cpeanue M3yuarh CcBOICTBA CpEJHUX, B TOM 9YHCIE C MOMOINBIO HU(MPOBBIX PECYPCOB, B XOJE

3HAYEHUA». MPaKTHYECKUXPAOOT.

HanGornbiiee u HauMeHbIiee 3HaueHus OcBauBaTh MOHSTHS: HAMOOJIBIIIEE ¥ HAUMEHBIIEE 3HAYEHUS YUCIOBOTO MACCHBA, Pa3Max.

4HCII0BOTO Habopa. Pasmax Pemath 3a1a9u Ha BHIOOP CrIOCO0A OMMCAHUS JAHHBIX B COOTBETCTBUU C TIPUPOJION JTAHHBIX U

HENSIMHA UCCIIE0BAHUS

Cayuaiinas CrnyyaiiHasi U3MEHYUBOCTD (IIPHMEPBI). OcBauBaTh MOHSITHS: YACTOTA 3HAYCHUI B MACCHBEIAHHBIX, PYIIUPOBKA JAHHBIX, Poccuiickasn
N3MEHIHBOCTH YacToTa 3HAYEHUH B MACCHBEIAHHBIX. TUCTOrpaMMa. JIEKTPOHHAS IKOJIA
(6 v) 'pynmuposka. ['ucTorpaMMel. CTpOuTDH 1 AHAJIM3HPOBATH THCTOrPAMMBI, MOAOHPATH MOIXOIANMINN Il TPYIIHPOBKU.




BBenenue B TEOpUI0

rpagoB
(49

I'pad, Bepmmna, pedpo. [IpencraBnenue
3amaqu ¢ momouibio rpada.CreneHs
(BareHTHOCTB) BepIInHbL. Yncio pédep u
CyMMapHas CTeIeHb BepInuH. L{ens u
k. ITyte B rpade. [Ipencrasnenne o
ces3HOCTH Tpada. O6xox rpada (siinepos
myTh). [Ipencrasnenue 06
OpPHEHTHUPOBAHHBIX rpadax

OcBanBaTh NOHATHS: rpad, BepmmHa rpada, pedpo rpada, CTerneHb (BAICHTHOCTh BEPIINHEI),
LENbH UKL

OcBanBaTh NOHATHS: ITyTh B Tpade, SHIepoB MyTh,00X0/1 rpada, OpHEHTHPOBAHHBIH Tpad.
Pemats 3a1a4n Ha TIONCK CyMMBI CTETICHEH BepIIHH Tpada, Ha IMOUCK 00xoxa rpada, Ha IOHCK
ImyTell B OPUEHTHPOBAHHEIX Tpadax.

OcBanBaTh cMOCOOBI IPEICTaBICHHS 33/1ad U3 Kypca anreOpbl, TeOMETpHH, TEOPHN
BEPOSATHOCTEH, PYTUX IPEIMETOB C TOMOIIBIO TpadoB (KapThl,

Poccuiickasi
3JIEKTPOHHASI IIKOJIa

BeposiTHOoCTh UM yacToTa
CJIy4aifHOro cOOBITHS
(4w

CirygallHBIH OTIBIT U CITy4aifHOe COOBITHE.
BepostHOCT, M yacTtoTa coObiTus. Poib
MaJIOBEPOSTHBIX u MIPAaKTUYECKU
JIOCTOBEPHBIX COOBITHH B TNPHUPOJIE U B
obmectBe. MoHeTa U UrpanbHas KOCTh B
TEOPUU BEPOSTHOCTEM.
[Ipaktuaeckas pabora
BBIMAJICHUS OPJIa

«Yacrora

OcBanBaTh NOHATHS: CIyYalHBII ONBIT M CiIydyalHOE COOBITHE,
MPaKTUYECKU TOCTOBEPHOE COOBITHE.

M3yyaTh 3HAYNMOCTH MATOBEPOSITHBIX COOBITHI B IPUPOJIE 1 OOIIECTBE HA BAXKHBIX IIPHMEpax
(aBapuu, HECUACTHBIC CIyYaH, 3alIUTa IEPCOHATPHORUH(pOpMaNNH, Tepeada JaHHbIX ).
M3y4aTh posib KIACCHYECKHX BEPOSTHOCTHBIX MOJENeH (MOHETa, UrpaibHasi KOCTh) B TEOPUH
BEPOSATHOCTEH.

Ha0mronate M M3y4aTh 4acTOTy COOBITHH B TPOCTBIX SKCHEPHMEHTAX, B TOM 4YHCIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, B XOI€ TPAKTHYECKOI paboTh

MaJIOBEPOSATHOE U

Poccuiickasi
3JIEKTPOHHASI IIKOJIa

O0001menne, KOHTPOJIb
Gw

Ipencrasnenue gaHHbIx. OnucareabHas
CTaTHCTHKA. BepOSITHOCTh CIIy4ailHOTO
COOBITHS

IloBTOPATH U3y4YEeHHOE U BBICTPAMBATDH CUCTEMY 3HAHUI.

Pemiate 3agaum Ha I[peACTaBICHME M ONMCAaHME JaHHBIX C IIOMOINBIO M3YyYCHHBIX
XapakTepucTuK. OdcyKIaTh NPUMePbI CITyJalfHBIX COOBITHI, MaOBEPOSTHBIX U MPAKTHIECKI
JIOCTOBEPHBIX CIy4aiHBIX COOBITHH, X POJU B IPUPOAE U KU3HU YETOBEKA

Poccuiickasi
3JIEKTPOHHASI IIKOJIa

8 kimacc (He meHee 34 u)

Ha3Banmue
pa3aena (TeMbl)
(4HMCI0 YacoB)

OcHoBHOe conep:kaHue

XapakTepHCTHKA AeSTeILHOCTH 00y4Yaromuxcs

nexTpoHHbIe (HU(ppOBLIE)
0GpazoBaTejbHbIe pecypehl

IMoBTOpeHne Kypca7
KJaacca
(4 )

IpencraBnenne naHHbIX. OmucaTensHas
cratuctka. CrhydaiiHass M3MEHYHBOCTB.
Cpentue uncnoBoronabopa.

Crnydvaiiaple coObITHA. BeposTHOCTH U
qacToThl. KiaccHyeckne MOJEIH TeOpUH
BEPOSITHOCTEH: MOHETA HUTPAIbHASL KOCTh

IloBTOPATHL N3yUYEHHOE U BBICTPAUBATH CHCTEMY 3HAHUH.

Pemate 3agaym Ha TIpeACTaBICHWE W OIMCaHHWE JAHHBIX C IIOMOINBIO H3YYCHHBIX
XapakTepucTrK. PemiaTh 3aa4ym Ha IpeICTaBIICHHE TPYNITUPOBAHHBIX JAHHBIX M OMHCAHUE
CTy4ailHOM N3MEHYMBOCTH.

Pemath 3amaum Ha ompeseNeHHE YacTOTHI CIYYAHHBIX COOBITHH, 00CYyXIEHHE HPHMEpOB
CITyqalfHBIX COOBITHI, MAaJOBEPOSTHBIX U MPAKTUIECKH JJOCTOBEPHBIX CITyJaifHBIX COOBITHH, HX
PO B IPUPOJICH KU3HU YSIIOBEKA

Poccuiickasi
3J1eKTPOHHAS LIKOJIa




OnucarejibHast
CTATHCTHKA.
PaccenBanme JaHHBIX
(4 9)

OtTxnoHeHus.  Jlucmepcust  4HCIOBOTO
Habopa.  CraHgapTHOe  OTKJIOHEHHE
YHCIOBOIO Habopa. JlmarpamMMsl
pacceuBaHus

OcBanBaTh TOHSITHSA: aucnepcuss MU CTaHAapTHOE HCIIOJIb30BAaTh 3THU
XapaKTCPUCTUKUJIA OTTUCAHUSA paCCCUBaHUS JJaHHBIX.

BI)I)IBI/IFaTL THNOTE3bI 00 OTCYTCTBUU WUJIK HAJIMIWUU CBA3U IO AUarpamMmMaM pacCCHUBaHUA.
CTpOﬂTb JuarpaMMbl pacC€MBaHUsA MO HUMCIOIIUMCA HOaHHBIM, B TOM YHCJIE€ C IOMOIIBIO

KOMIIBIOTEPaA

OTKJIOHCHHUC,

Poccuiickast
3HeKTp0HHaH HIKO0JIa

MHo:xecTBa MHoxecTBO, HOAMHOXkKecTBO. Onepanuu OcBanBaTh NOHATHS: MHOKECTBO, JJIEMEHT MHOXECTBA, TIOJMHOKECTBO. Poccuiickas
(4 1) HaJ MHO’KECTBAMHU: o0benHEHNE, BbInoJHATH ONEpaUMH HaJi MHOKECTBAMH: o0beIMHEHNE, TIepeceyeHne, TOTOTHEHNE. 3J1eKTPOHHAS LIKO/1a

TepeceueHue, JOMOTHEHHUE. Hcnoab3oBaTh CBOMCTBA: MEPEMECTHTENBHOE, COUETATETLHOE, PACTIPEACIUTENBHOE,

. . . BKMoueHns. Mcnoib3oBaTh rpagudecKkoe mpeiCTaBICHNe MHOKECTB MPH OIHCAHUH

CoficTsa onepaunii Hax MHOKCCTBAMIL: peanbHBIX MPOLECCOB M SBICHHH, NMPHU PEIICHWH 3a4ad U3 APYTHX Y4eOHBIXIPEIMETOB U

NIePEMECTHTENBHOE, COYETATEeIbHOE, KypCoB ?

pachpeenuTeTbHOS, BKIIFOUCHNS.

I'paduueckoe mpeacTaBIeHHe MHOKECTB
BepositHocTh DnemenTapusle  coObiTHs.  CirydaiiHble OcBanBaTh NOHATHS. >IEMEHTapHOE COOBITHE, CIydaiiHOe COOBITHE KAaK COBOKYITHOCTD Poccuiickas
cy4aiiHoro COOBITHSL. bnaronpusrcTByromue 6IaroNPHUATCTBYIONINX IEMEHTAPHBIX COOBITHH, PABHOBO3MOKHBIE SJIEMEHTAPHBIE COOBITHS. 3JIeKTPOHHAS IIK0JIa
coOBITHS JNIeMeHTapHble COoOBITHA. BeposTHOCTH PemiaTh 3agaym Ha BBIYHCICHHE BEPOSTHOCTEH COOBITHII 1O BEPOATHOCTAM HIIEMEHTAPHBIX
(6 u) coObITHH. ONBITBI C PaBHOBO3MOKHBIMU COOBITHI CITy4aifHOTO OTIBITA.

3JIEMEHTapHBIMHCOOBITUSAMA. CiTydaifHbIi

PemiaTtp 3a1ayM Ha BBEIYHCIICHHUE BepOSITHOCTeﬁ COOBITUI B OIBITaX C PaBHOBO3MOXHBIMU

BBIOOD. 3JEeMEHTaPHBIMU COOBITHSIMHU, B TOM YHCIIE C TOMOIIBIO KOMIBIOTEPA.
IMpakTnueckas  pabora  «OmbITHI € IIpoBoauTE W HM3y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMU (C
PaBHOBO3MO>KHBIMHU JJIEeMEHTaPHBIMA UCTIONB30BAHIEM MOHET, WIPAIBHBIX KOCTEH, APYTMX MOJenei) B XOAe MpPaKTHIeCKOH
COOBITHSIMUY paboThI
Bgenenne B Teopuio Jlepeso. CgoiicTBa JiepeBa: OcBanBaTh MOHSITHSI: JIepeBO Kak rpad Oe3 mukia, BUCSYAst BepuIrHa (JIUCT), BETBb JepeBa, Poccuiickas

rpagos

C€AUHCTBEHHOCTh MYTH, CYIICCTBOBAHUEC

IyTb BAEPEBE, IUAMETp JepeBa.

JJIEKTPOHHAs LIKOJIa

(4 v) BUCSAYEH BEpIIUHBI, CBSI3b MEXy YHCIOM M3yuaTh cBoiicTBa JepeBa: CyIeCTBOBaHNE BUCSUYEH BEPIIMHBI, €ANHCTBEHHOCTD ITyTH MEXITY

BepmuH W uuciaoM pébep. [IpaBmio JIBYMsI BEPIITHAMH, CBsI3b MEX/y YMCIIOM BEPILIHH H YUCIOM pEDep.

YMHOKEHHS Pemath 3a1a4n Ha MOUCK U NEpeYUCIICHHE TTyTeiB JiepeBe, ONpeesieHNe YHCciia BEpPIIMH WITH

pEOepB nepese, 00X01 OMHAPHOTO JepeBa, B TOM YHCIIE C IPUMEHEHHEM IIPaBUJIa YMHOKSHUSI

Cayuaiinbie [IpotuBononoxHoe codbiTHe. Jnarpamma OcBanBaTh MOHSITUS: B3aUMHO IPOTHBOIIOJIOXKHBIE COOBITHS, ONEpaliy HaJ COOBITHSIMHU, Poccuiickas
CcOOBITHSI Diinepa. OObeAMHEHHE U TIEPECEUCHHUE o0BbeIMHEHHE U TIepeceueHne coOBITHIA, quarpamma Diinepa (Ditnepa—BeHHa), COBMECTHBIE U 2JIeKTPOHHAS HIKOJIA
(8 u) coObITuii.  HecoBMecTHble  COOBITHSL. HECOBMECTHBIECOOBITHSI.

Qdopmyna  CIOKEHHSI  BEPOSITHOCTEH. M3yuaTh TeopeMbl O BEpOATHOCTH OOBETHMHEHUS ABYX COOBITHH ((OPMYINBI CIOKECHUS

[IpaBuiio  yMHOXEHHSI  BEpOSITHOCTEH. BEPOSTHOCTEH).

VYcnoBHast BeposiTHOCTH.  HesaBucumere
coObrtust.  IlpencraBiaeHne  CirydaifHOTO
JKCTICpHMEHTa B BUJIE JepeBa

PemaTh 3agaun, B TOM 4uCiIe TEKCTOBBIC 3a/1a4H Ha ONPE/eIeHNe BEPOSITHOCTEH 00beIMHEHNS
¥ TepeceyeHuss COOBITHH C TOMOLIBIO YHCIOBOH NpsIMOM, auarpamm Diinepa, (GopmyIbl
CJI0KEHHUSI BEPOSTHOCTEN.

OcBauBaTh MOHATUS: TPABWIO YMHOXKEHUS
HE3aBHUCHMbIE COOBITHS JIEPEBO CIIy4allHOT'O OIbBITA.
N3yuyarts cBoiicTBa (OnpeeeHns) He3aBUCUMBIX COOBITHIA.

Pemath 3a1aun Ha ONPEICTICHUE U MCIOJIb30BAHUE HE3aBUCHMBIX COOBITHIA.

PemaTth 3a7a4M Ha MOUCK BEPOSATHOCTEH, B TOM YHUCIIE YCIOBHBIX, C HCIIOJIb30BAaHUEM JiepeBa
CIIy4aiHOrO OIIbITa

BEPOATHOCTEH, YCJIOBHas BEPOSTHOCTb,




O0001enue,
KOHTPOJIb
(4

HpeZ[CTaBHeHI/Ie JTAHHBIX. OmnwmcarenpHas

CTaTHCTHUKA. I'padsr BepostHOCT
CITy4aifHOTo COOBITHSA. DIeMEeHTHI
KOMOMHATOPUKH

IoBTOpPSATHL HM3ydeHHOE M BBICTPAMBATH CHCTEMY

3HAHMM.

Pemats 3agaum Ha TIpeAcTaBICHHE W OIMCAaHWE JAHHBIX C IIOMOINBIO H3YYCHHBIX
XapakTepucTHK. PemaTs 3am1aum ¢ mpuMeHeHHeM rpados.

Pemats 3agaum Ha HaxOXXIEHHE BEPOSTHOCTH CIIy9aifHOTO COOBITHSI IO BEPOSTHOCTSIM
JJIEMEHTApHBIX COOBITHH, B TOM YHCIE B OIBITAX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMHL.

PemaTh 3a1a4m Ha HAXOXXACHUE BEPOSTHOCTEHOOBEMHEHNS U MIEPECCUCHHs COOBITHI, B TOM
YHCIIE HE3aBUCHUMBIX, C UCIIOIb30BAaHUEM IpaUIeCKHX IPEJCTABICHHN U AepeBa CIIydaifHOTo
OTIBITA.

PemaTth 3ana4m Ha nepednciieHne KOMOMHAILIUI (YUCIa IepecTaHOBOK, YUCa COYCTAaHUH), Ha
HaXOXKAEGHHE BEPOSTHOCTEH COOBITHH € IpPUMEHEHHEM KOMOHHATOPHKH, B TOM YHCIE C
HCIIOTB30BAaHIEM TpeyroabHUKa Ilackams

Poccuiickast
3J'leKTp0HHaﬂ HIKO0JIa

9 knacc (ue menee 34

)

Ha3Banmue
pa3aena (TeMbl)
(4UCcI0 YacoB)

OcHOBHOe coaep:kaHue

XapaKTepHCTmca JACATCIbHOCTH Oﬁy‘lalO]J_Il/IXCﬂ

DJieKTpoHHbIE (LM (POBBIE)
0Opa3oBaTesIbHbIE PeCypPChI

TloBTOpeHue Kypca8
KJacca

[IpencraBnenne nanHbpix. OmnucarenbHas
cratuctuka. Oneparuu Hall COOBITHAMHU.

IloBTOPSATH M3YYCHHOE U BBICTPAUBATH CHCTEMY
3HAHHH.

Poccuiickast
3JIeKTPOHHAS IIKOJIa

(4 9) HezaBucumocts coObITHI Pemats 3aaun Ha ipeCTaBICHUE U ONTUCAHNE JAHHBIX.
Pemathb 3agaun Ha HaXOXXAEHHE BEPOSTHOCTEH OOBEIMHEHNUS U TIEPECeUEHHs] COOBITHI, B TOM
YHCIIe HE3aBUCHMBIX, C MCIIOJIb30BaHUEM IpaMUEeCKHX IIPECTABICHUNH U JiepeBa CIIy4aiiHOTo
OIIBITA.
PemaTh 3amaum Ha niepeyrcIcHUE KOMOUHAIMI (YKMCIa TIePeCTAHOBOK, YHCa COUETaHuil), Ha
HaX0XKJCHHE BEPOSTHOCTEH COOBITUI C NPHUMEHEHWEM KOMOWHATOPUKH, B TOM YHCIE C
HCIIOJIb30BaHeM TpeyroyibHuka [lackans
DJIeMeHTBI Kom0OuHaTOpHOE TNPaBUIIO YMHOXKCHHUSL. OcBanBaTh MOHATHSI. KOMOMHATOPHOE MPABUIIO YMHOXEHHS, YHOPAIOUCHHAs Iapa, TPOiKa Poccuiickas
KOMOUHATOPHKH [MepectanoBku. akropuan. Couetanus u 00BEKTOB, MEPEeCTaHOBKa, (haKTOpHAN YHCIA, COYSTAHHE, YHCIO COYSTAHWH, TPEyroJbHHK JIeKTPOHHAS IIKOJIa
(4 9) YHUCIIO COYECTaHUM. TpeyronbHuk [Tackais.
[Mackans. IIpakTnaeckas pabota PemaTts 3a7a4n Ha NepedynCIICHUE YHOPSIOUCHHBIX Map, TPOEK, IIePEeUHCIeHHEe MePEeCTAaHOBOK
«Bpruncienne BEPOATHOCTEH c 1 COYETaHUH HIIEMEHTOB Pa3JIMIHBIX MHOXKECTB.
HCTIONIE30BaHUEM KOMOMHATOPHBIX Pemath 3a1a4n Ha NpIMEHEHNE YHCIIA COUSTAHUHB anredpe (COKpamEHHOe YMHOKEHIE, ONHOM

(YHKIUIA DJIEKTPOHHBIX TaOJIHID)

HerotoHa).
Pemiath, npuMensisi KOMOMHATOPHKY, 3a/la4ud HAa BBIYUCIICHHUE BEPOSTHOCTEH, B TOM UHUCIE C
MTOMOIIBFO DJICKTPOHHBIX TAOJHIT B XO/I€ MPAKTUICCKOMPAOOTHI




I'eomeTpuueckas
BEpPOSITHOCTH

(4w

I'eomeTpuueckas BEPOSTHOCTb.
CryuyalfHBIi BEIOOp TOUKH M3 (HUTYpPH HA
IUIOCKOCTH, M3  OTpe3ka, W3 JyId
OKPYKHOCTH

OcBauBaTh TOHSTHE FeOMeTpPI‘IeCKOfI BEPOSATHOCTH. Pemats 3amaum Ha HaxOXICHHUE
BepOS{THOCTeﬁ B OIIbITax, MpEACTAaBUMBIX KaK BbI60p TOYCK U3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka
WJIK AyTU OKPYXKHOCTHU, YUCIIOBOI'O IMPOMEIKYTKA

Poccuiickast
3HeKTp0HHaH HIKO0JIa

HUcnbiTanus
Bepnyiu (6
1)

Ucnpiranne. Ycemex u Heymada. Cepust
UCIBITAaHUA 10  NEpBOro  yclexa.
Ucnbiranus  beprymnu.  BepostHocTH
COOBITHI B cepuH UCHBITaHUN BepHysmm.
[pakTnyeckas pabora

«McnbiTanus beprys»

OcBanBaTh MOHATHS: VICIIBITAaHHE, DJIEMEHTAPHOE COOBITHE B UCIIBITAHUN (YCIIeX M Heyjada),
cepys UCIIBITAaHHH, HACTYIUICHHE TIePBOTO ycIexa (Heyiauu), cepust ncIslTanuid beprymm.
Pemathb 3agauyM Ha HAaXOXKICHHUE BEPOSTHOCTEH COOBITHH B CEpHM HCHBITAHHHA IO HEPBOTO
ycmexa, B TOM YHCIIe ¢ IPUMEHEHHeM (hOpPMYJIIbI CYyMMBI T€OMETPHUIECKOH TIPOTPECCHHL.
PemaTh 3agayn Ha HaXOXKACHUE BEPOSTHOCTEI3JIEMEHTAPHBIX COOBITHI B CEPUU HCIBITAHUN
Bepryiuin, Ha HaXOXKIEHUE BEPOATHOCTH OMPEIEIEHHOIO YUCIa YCIEXOB B CEPUM MCIBITAHUN
Bepnymm. U3yyats B Xoe MpaKkTH4YecKOil PadoThl, B TOM YHCIE C ITOMOIIBIO IH(POBBIX
pecypcoB, cBOIicTBa BEpOATHOCTH B CepUU UcHbITaHUN bepHysuin

Poccuiickast
3HeKTp0HHaH HIKO0JIa

Cayuaiinas
BeJINYHHA

(6w

CnyyaiiHas BeNUYMHA M pacHpeelcHUe
BEPOSTHOCTEH. MatemaTnueckoe
OKHMJaHWEe W JHUCHepCUs CiIydalHOM
BEJINYMHBL. [IpuMepsl MaTeMaTH4ecKoro
OKHJaHUs KaK TEOPETHYECKOTr0 CPEIHEro
3HAUCHUSIBEIINYNHEL.

IonsaTHe O 3aKOHE OOJIBIIMX YHCEIN.
M3mepenne BEpOSATHOCTEH € MOMOUIbIO
gyacToT. IlpuMeHeHne 3akoHa OOIBIINX
qHCceT

OcBONTH MOHATHSA: CIydaifHas BeIWYMHA, 3HAUCHUE CIyYailHOW BENMYHHBI, PAcIpeaeieHHe
BEPOSITHOCTEN.

H3yuaTh 1 06cyxKIaTh TPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX CIyYalHBIX BEIHYIHMH (POCT,
BEC UENIOBEKA, YUCICHHOCTh HACENCHUS, IPYTHUe H3MEHUHNBbIC BEINYNHBI, PACCMAaTPHBABIIECS B
Kypce CTaTUCTHKH), MOJEIBHBIX CIyYaifHBIX BEIHYHH, CBA3aHHBIX CO CIyYaWHBIMU OIBITAMH
(OpocaHue MOHETBI, UTPATBHOM KOCTH, CO CITyYaifHBIM BEIOOPOMH T. II.).

OcBanBaTh NOHATHS: MaTEMaTHUECKOE OXKUIAHUE CITydaifHONW BEIMYMHBI KaK TEOPETHUECKOE
cpefHee 3HAUCHME, AUCIIEPCHs CIydalHON BEJMYMHBI KaK aHAJOT JHCIEPCHH YHCIOBOTO
Habopa.

Pemats 3agaum Ha BBIYMCICHHE MAaTEeMaTHYECKOTO OXKUIAHUS W JUCICPCHU JTUCKPETHOM
CITy4aifHOM BEJIMYMHBI 110 33JIaHHOMY pacIpeJesIeHHI0, B TOM YHCIE 3a/ad, CBSI3aHHBIX CO
CTPaxOBaHUEM U JIOTEPESMH.

3HAKOMHTBCSI C MAaTeMaTHYECKUM OXKHMJAHHEM M JIUCIepCUell HEKOTOPBIX paclpeeeHui, B
TOM YHCJIE€ paclpeiesieHus CIy4yailHOH BeTHMYUHBI

«JHCII0 YCIIEXOB» B cepuH HcTbiTaunii bepaymmn. U3ydaTh yacToTy COOBITHS B TOBTOPSIOIIUXCS
CITy4ailHBIX ONBITAX KaK CIy4aiiHyI0 BEIHYUHY.

3HAKOMHTBCSI C 3aKOHOM OoJbIIMX 4Hcel (B popme BepHyun): mpu OOJIBIIOM YHCIIE OMBITOB
4acToTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemathb 3a7a4n Ha M3MepeHUE BEPOSTHOCTEH C IIOMOIIBIO YacTOT.

O0cy:kIaTh poib 3aKOHA OONBIIMX YHCET B OOOCHOBAaHMM YaCTOTHOTO METOAA HM3MEpPEHHS
BEPOSITHOCTEH.

Ofcy:knaTh 3aKOH OOJBIINX YHCEN Kak MpPOSIBICHHE CTATHCTHYECKOH YCTOIYMBOCTH B
H3MEHYMBBIXSIBICHUSIX, POJIb 3aKOHA OOJIBIIMX YHCEN B IPUPOJICH B )KU3HH YEJIOBEKa

Poccuiickasi
3J1eKTPOHHAS LIKOJIa

O6o0menne,
KOHTPOJIb

(10 u)

[pencraBnenne naHHBIX. OmucaTensHas
CTaTHCTUKA. BeposTHOCTH ciryyailHOro
COOBITHSI.  DIIeMEHThl KOMOWHATOPHKH.
CryyaiiHble BEJIMYMHBI U paclpeeIeHus

IIoBTOPATH HM3YYECHHOE U BBICTPAUBATBL CHUCTEMY

3HAHHMH.

PemaTth 3a1a4u Ha nipe/ICTaBICHNE U ONTUCAHUE JAHHBIX.

Pemiath 3agaydm Ha HaXOXIEHHE BEPOATHOCTEH COOBITHI, B TOM 4HCIE B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSAMHE, BEPOSTHOCTEH 0OBEINHEHUS U TIEPECCUCHHS
COOBITHH, BBIYUCIIATH BEPOSTHOCTH B OIBITAX C CEPUSIMU CIIyJalHBIX HCIIBITAHUN

Poccuiickasi
JJ1eKTPOHHAS LIKOJIa
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