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CTpykTypa padoyeil MPpOrpaMmbi:

1. ITosscHUTEIbHAS 3AITHCKA;

2. [Inanupyemble pe3yabTaThl OCBOSHUS YU4EOHOTo IIpeameTa (Kypcea);

3. Coneprkanue yueOHOTo mpeamMeTa (Kypca) U BHEYPOUHasl IEITeIbHOCTD 10 MPEIMETY;

4. TemaTuyeckoe MIAHUPOBAHUE YPOUHOU JEATENHHOCTH (C yKa3aHHEM KOJIMYECTBA YacoB,
OTBOJIUMBIX Ha OCBOCHHE KAXKIOU TEMBI).

1. ITosicHUTEIbLHAA 3ANMCKA.

- 00wan xapaKmepucmuKka npozpammol:

Pabouass mporpamMma uHTErpupoBaHHOro y4yeOHOro kypca «l'eomerpusi» s 9 kiacca
Jlunes MMY (nanee pabouas mporpaMma) COCTaBJI€Ha B COOTBETCTBHUHM CO CIEIYIOLIUMH
JIOKYMEHTaMHU:

e depnepanbHOro KOMNoHeHTa ['ocyJapCTBEHHOTO 00pa30BATENBHOIO CTaHAAPTa OOIIEro
o0Opa3oBaHUsl, yTBEpKI€HHAas MpUKa3oM MUHUCTEpCTBA MPUKa30M MUHHCTEPCTBA IPOCBEILIEHUS
Poccuiickoit ®eneparuun ot 31.05.2021 Ne 287 "OO6 yTBepkaAeHUU (eaepalbHOTO
rOCy/IapCTBEHHOIO0  00pa30BaTEIbHOIO  CTaHJIapTa OCHOBHOTO ofmiero  oOpazoBaHus'.
(3apeructpupoBan 05.07.2021 Ne 64101).

e [IpumepHBIX mnporpamm, CO3JaHHBIX Ha OCHOBe {enepanbHOr0 KOMIIOHEHTa
['ocynapcTBeHHOro 00pa30BaTENBHOIO CTAaHAAPTA;

Temarudeckoe MjIaHUPOBaHUE Pa3pabOTaHO B COOTBETCTBUHM C

e [IpuMepHBIMHU POrpaMMaMH CpeIHEro 001Iero oopa3oBaHus 0 MaTeMaTHKe 0a30BOTO
YPOBHS, € y4eToM (heZiepalibHOro KOMIIOHEHTa CTaHJapTa CpeIHero oo1ero oopa3oBaHusl.

e basucHeIM ydeOHBIM IUIAaHOM 00IIe00pa3oBaTEeNbHBIX YyupexaeHuil Poccuiickoi
®deneparyu, yTBepKACHHbIN nprukazoM MunoOpazoBanust PO Ne 1312 ot 09.03.2004.

. @denepallbHbIM  MEpEYHEM YyUYEOHMKOB, PEKOMEHJOBAaHHBIX (JOMYLIEHHBIX) K
UCIIOJB30BAaHUIO B 00pa3oBaTeIbHOM Ipolecce B 00pa30BaTElIbHBIX  YUPEKICHUSX,
peanu3yoUMX IporpaMMbl 0011ero 00pa3oBaHusl.

e 3akoHoM Poccwuiickoit @enepannu «O0 obpazoBanuu B PO» ot 29 nexabps 2012 r.
Ne 273-D3.

e [Ipukaza MunucrepcrBa npocsemenus PO or 20 mas 2020 r. Ne 254 yrBepxaeH
denepanbHbI NEpeYeHb YUYEOHHMKOB, JOMYLIEHHBIX K HCIOJB30BaHUIO MpU peau3aluu
UMEIOIIUX FOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa30oBaTeIbHBIX IPOrpaMM HayaJlbHOTO OOLIero,
OCHOBHOT0 00I11ero 00pa3oBaHusl.

B nporpamme mo MaremaTuke y4TE€Hbl uieu U moyiokeHus «Konuenuuum pasButus
MaTeMaTHueckoro obpasoBanusi B Poccuiickoit ®denepanun». B cooTBeTcTBUM C Ha3BaHHEM
KOHIIECIIIIUY MaTeMaTH4ecKoe 00pa30BaHUe JOJIKHO, B YaCTHOCTH, PELIATh 3a/1ady 00ecledeHus
HEOOXOIMMOIr0 CTpaHe 4uuciaa OOy4arolluxcs, MaTeMaTHyecKash IIOJArOTOBKa KOTOPBIX
JIOCTaTOYHA JJs TMPOAOJDKEHUS OO0pa3oBaHMs 10 pa3IUYHbIM HalpaBiICHUSM, BKIIOYas
npenojaBaHie  MaTeMaTHKH, MaTeMaTM4YecKhe  HUccleloBaHMs, paboTy B cdepe
MH(GOPMAILIMOHHBIX TEXHOJOTUHN U JIPYTUX, a TakkKe 00ecnedeHus JUIsl KaXI0ro o0ydarouerocs
BO3MOXKHOCTH JIOCTHKEHHS MaTeMaTH4eCKOi MOJrOTOBKH B COOTBETCTBUM C HEOOXOUMBIM €MY
ypoBHEeM. VIMEHHO Ha pelleHne ITUX 3aJa4 HalleJIeHa IporpaMMa o reOMETPHH.

B cootserctBun ¢ ®I'OC COO reometpust sBisieTcsl 00sA3aTENbHBIM MPEIMETOM Ha
JTAaHHOM YpOBHe oOpazoBanus. Hactosiel mporpaMMoil mo maTteMaTuke mnpeaycMaTpuBaeTcs
u3yueHue yueoHoro kypca «I'eomerpus». PopMupoBaHHE JTOTHYECKUX YMEHHUH OCYIIECTBISETCS
Ha NPOTSDKEHUH BCeX JeT OOydeHMs] Ha YPOBHE CpeIHEro oOmero o0pa3oBaHUs, a JIEMEHTHI
JIOTMKH BKJIIOYAIOTCS B CoJiepXkaHMe JaHHOro ydyeOHoro kypca. Chopmynupoannoe B PI'OC
COO TpeboBanMe «BIAJEHUE METOJAMH JOKAa3aTEJIbCTB, AITOPUTMAMH PELICHU 3a]1a4, YMEHUE
(bopMyIMpOBaTh OIPEEIICHUs, AKCUOMBI U TEOPEMBI, TPUMEHATh UX, TPOBOJIUTH JI0Ka3aTeIbHbIE



paccyKIeHHsl B XOJ€ PELIeHHs 3a7jau» OTHOCUTCS KO BceM Y4eOHbIM KypcaMm, a (fOpMUpOBaHHE
JIOTUYECKUX YMEHUH pachpesensercs Mo BCeM rojaM oO0y4YeHHs Ha YPOBHE CPEIHEro oOIIero
o0Opa3oBaHusl.

- yenu u 3a0auu o0yyenus mamemamuxe ¢ 9 Knacce:

Jluuel mpenocTaBiseT MHTETPUPOBAaHHBIA Kypc «I'eomerpusi» B 9 kiacce B oObeme 68
4acoB.

B npenogaBanum mr000# JUCHMIUIMHBI HENb3s YYUTh BCEX OJHOMY M TOMY e, B
OJIMHAKOBOM 00BEME u coaepxkaHuM. Hano yuuThIBaTh pas3HblEe HHTEPECHI, U pa3HbIE
crocobHOoCTH ydammxcs. Kpome menu dumcro mparmMatudeckod - caate OI'D - BaxHeimiei
HEeJIbI0 Kypca OCTa€TCsi OBJIAJIEHUU OMNpeAe¢HHbIM O0BbEM 3HAHMN W YHHBEPCAJIbHBIX,
0000I1IEeHHBIX METOJIOB PELICHUS 3aJjayu MOBBIIIEHHOHN CI0XHOCTH U 00y4YEeHUE CaMOCTOSTEIbHO
MBICIIUTh, TBOPYECKH IMOAXOAWUTH K 3aJayaM. OJTa IMporpamMma CMOXKET IMPHUBJIEYb BHUMaHUE
BBICOKOMOTHBHPOBAHHBIX ~ YYall[UXCS, KOTOPBIM MaTeMaTHKa IOHano0uTcs TmpH  yudele,
MOATOTOBKE K dK3ameHaM, B dacTHocTd, K OI'D u EI'D (B 11 xmacce). CaymarensiMu 3TOTO
Kypca MOTYyT OBITh yYaliecs pa3InyHbIX Ipoduiieii 00ydeHus.

['eoMeTpusl Kak OJMH U3 OCHOBHBIX Pa3JI€J0B HIKOJIBHOM MaTEMAaTHUKH, UMEIOIIHNA CBOEH
LEeNbI0 00ECleYnTh H3YYEeHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOIIEHHH M B3aUMHOE
pacCIIOJIOKECHUE, OMUPACTCS Ha JIOTMYECKYIO, [OKA3aTCNIbHYIO JIUHUIO. LIeHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTI'O O0IEro 00pa30BaHMs 3aKII0UACTCS B TOM, UTO 00y4JaroLuiics
YUYUTCS MPOBOAUTH JOKA3aTEJIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIIOUEHHUS,
JIOKa3bIBaTh HMCTHUHHBIE YTBEPKIACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOJIHTH
pacCcykAeHHs «OT MPOTUBHOIO», OTJIMYATh CBOICTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIE
YTBEPKICHHUSL.

BTopoil nenpro u3ydeHus reOMETPUH SBJISETCS UCIOJIB30BAaHNE €€ KaK MHCTPYMEHTA IIPU
pELICHMH KaK MaTeMaTHYeCKUX, TaK W INPAKTUYECKUX 3a]ad, BCTPEYAIOIIUXCS B PEalbHOU
xu3HU. OOydaromuiicss MOMKEH HAy4YMThCS OIpPENEINTh T'€OMETPHUYECKylo (Urypy, omnucarb
CIIOBAMH JAHHBIM 4YepTEXK WIM PUCYHOK, HAMTH IUIOLIAAb 3€MEIBHOIO y4acTKa, pPacCUUTaTh
HEOOXO/MMYIO0 JITMHY OINTOBOJIOKOHHOTO KaOens uiIu TpeOyeMble pa3Mepbl Tapaxka Juis
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHHUS B M3YYEHHHU T'€OMETPHH.
[Ipu pemieHun 3aad MOPAKTHUECKOTO  XapakTepa oOOydalolUMHCS  YYUTCS  CTPOUTH
MaT€MaTHYECKUE MOJCIH PpPEANbHBIX JKU3HEHHBIX CHUTyalud, IPOBOJWTH BBIYMCICHHUS U
OILICHUBATh aJICKBATHOCTb IOJyYEHHOIO pe3ysbTaTa.

KpaiiHe BaXHO MOAUEPKHUBATH CBA3M T€OMETPUHU C JIPYTMMH Y4YeOHBIMH IpEeIMETaMHu,
MOTUBUpPOBaTh  MCIIONB30BaTh  ONpEACICHHS  TIEOMETPUYECKUX  (QUIryp U TOHSATHI,
JIeMOHCTPUPOBATh MPUMEHEHHE TIOTYUYEHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DT CBsI3U Hanbosee
ApKO BUAHBI B TeMax «BekTopb», « TpuroHoMeTpudeckue COOTHOLIEHUD», «MeTox koopauHaT)
u «Teopema [Tudaropay.

VY4eOHnblii kypc «['eomeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE Pa3felibl COJEPIKaHUs:
«I'eomerpuueckne ¢GuUrypsl M HUX CBOHCTBa», «M3MepeHue reoMETpUUECKHX BEIUYUHY,
«JlexkapToBBl ~ KOOpJAMHATBI HA  IUIOCKOCTH», «BekTopb», «/IBHKEHHMS  INIOCKOCTHY,
«IIpeobpazoBaHus OJOOUS.

- pacmpejiejieHHe YacOB B COOTBETCTBHM ¢ Y4YeOHbIM IUIaHOM (M0 YPOBHSIM
oOpa3oBaHus):

Kypc «['eometpus» ans 9 kiacca SBIsSeTCS COCTABHON YacThIO MPOTrpaMMbl 00yUEeHUS
Matematuke B Jluree B pamkax cpemnero obmiero oOpaszoBanus. CoriacHo denepalbHOMY
0a3ucHOMy y4yeOHOMY IUTaHy JUIsi 0Opa3oBaTeNbHBIX yupexaeHuil PD Ha uzyueHue Ha



6a30BoM ypoBHe npenmeta «['eomeTpusi» B 9 Kinacce 1o nporpaMmme oTBoAuTCs 68 yacoB 3a
34 menenu npu Harpy3Ke 2 yaca B HEJEIO.

Jnis  ydammxcst BO3MOXKHO TIpeJlOCTaBJIeHHE BHEYpOUYHOro Kypca s 9 kmacca
«Maremaruka (moaroroska k OI'D)» 1 yac B Henemo, 34 yaca 3a roz.

- cBe/leHUs 00 y4eOHO-MeTOIHYeCKOM KOMILIEKTe, C YKa3aHueM BceX, MCIO0JIb3yeMbIX
yuurtesaeM, KoMnoHeHTos Y MK:

Yuebnuk: Maremaruka. ['eometpusi: 7-9-e kiacchel: 0a30BBIA ypOBEHb: y4eOHHK, 7-9
knaccel / AtanacsH JI.C., Byry3zoB B.®., Kagomues C.b. u npyrue, AKnoHepHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

CripaBouHble T0coOUs (CIPaBOYHUKH [0 MAaTEMAaTUKE, SHIUKIONEINH U T.I1.).

KoMmmuiekT yepTeXHbIX HHCTPYMEHTOB (KIaCCHBIX M pa3JaTOYHbBIX): JHHEWKa, TPaHCIIOp-
THp, yroibHuUK (30°, 60°, 90°), HMpKyIb.

DnekmponHvle 06pazoeamenbHvle pecypcbl

1. KommbroTepHsbI€ ci10BapH.
2. KowmmnbroTepHble porpamMmsl (110 MaTEMaTHKE).
3. Buneoypoku, COOTBETCTBYIOILIUE TEMAaTUKE, JAHHOM B CTaHIapTe Ui 9 Kiacca

Texnuueckue cpedcmea ooy4enus.

1. MynbTUMeIUIHBIA KOMIBIOTED.
2. HWHnrtepakTuBHas qocka smart notebook.

Hcnonb3yrorest Takke YdeOHble mocoOus Juist moAarotoBku k OI'D, pekoMeHJI0BaHHBIE
DOUITN 1 MUOO 20222025 ronoB n3maHus.

- BOCIIUTATE/bHbIE 1eJIM U 3324, KOTOPbIe PellaloTcs MPU U3yYeHUH NpeaMeTa, u
¢opmbI padoThI:

Conepkanre Kypca MaTeMaTHKd B 9 Kiacce JOMKHO OBITh HAIOJHEHO HE TOJBKO
HOHATUAMHM, (hopMylamMH, 3aKOHaMH M HaOopoM uyucen. MaTemaTuka MMeeT M Bcerjza umena
BOCIIUTATEIbHBIN acriekT. M ogHa w3 rnaBHbIX 33Aay obyyeHMA MaTemaTuke — BOCIIUTaHHE
TBOPYECKOH JEATENPHOCTH YyYaIlIMXCs. YUYUTENlb MaTeMaTHKH (OpMUpYeT OTHOIIEHHE K
MaTeMaTHKe, KaK K s3bIKy HaykH. J[JI 3TOro yuyuTenab JOJDKEH HAyYUTh peOAT BIAJETh S3bIKOM
mubp U (HaxkToOB, «3apazUTh» MOTPEOHOCTHIO MPUMEHATH OSTOT S3bIK €ro K aHauu3y u
HarJsiIHOMY, OOpa3HOMY OIMCAHUIO HPUPOAHBIX W OOIIECTBEHHBIX sBIeHMH. B mpomecce
o0ydueHHsI MaTeMaTHKe pedsTa CpPaBHUBAIOT YHCJIA W BEIUYMHBI, aHAM3UPYIOT WX, CTPOST H
YUTAIOT AUarpaMMmsl U rpaduku. B TakoM nporecce 00ydeHus: IpOMCXOJUT UHTErpaLus peosT B
MaTepHabHBIC SIBICHUS, TPOUCXOISIINE B )KU3HU

Ha ypokax mMareMaTHKH yYUTEIb BOCIUTHIBAET IMO3HABATEIbHYIO aKTUBHOCTb: TOOYXKIaeT
yUaIIuXCs aHAJTH3UPOBATh, CPABHUBAThH, KOHKPETH3HPOBATD U MPECTABISATH 00Pa3HO BEINIHHEI
U (QaKThl, OTHOCSIINECS K MPUPOJHBIM U SKOHOMUYECKHM SIBJICHUSIM, SIBJICHUSM COLMAIBHOU U
00IIECTBEHHOH JKMN3HU. YUYHUTEIh MATEMATHKH 3aKJIAJBIBACT B CO3HAHUE YUCHUKOB CTPEMIICHHE K
CO3MJaHMIO OYyIyIIero, y4acTHIO B JYXOBHOM U MaTepHaiIbHOM OynyiieM ctpanbl. CoBpeMeHHOe
o0pa3oBaHHEe HEBO3MOXKHO Oe€3 oOpamieHus K JUYHOCTH. BocnuTaHue y HaluxX y4YE€HUKOB
CaMOCTOSITEIbHOCTH, MHUIMATHUBbI, aKTUBHOCTU — 3TO TpeOoBaHME COBpeMeHHOCTH. [loaTomy
HEOOXOJIMMO TIOCTOSIHHO COBEPIICHCTBOBATh CTPYKTYpy Y4e€OHOTrO MpoIecca, €ro METOJIbI,
BHOCUTbH 3JIEMEHTHl HOBHM3HBI B CIIOCOOBI M XOJ BBINOJIHEHUS Y4eOHBIX 3a4ady. YUHUTeNb
MaTeMaTHUKHd — HE TOJBKO MCTOYHHMK 3HAHWH, OH OpTraHU3aTop mporecca mo3HaHus. [lo sToi
OpUYMHE BaKHa SMOLMOHANbHAs COCTABJSIONIAs Ipoliecca IO3HaHUS. TBOpYECKylO U
NOOpO’KeTaTeNbHYI0 aTMOC(epy, KOTOPYIO CO3aéT YYHUTENb Ha ypoKaX, YUYEHHK B Oyayliem
HepeHecEéT B CBOKO JKHM3Hb, B CBOIO CEMblO, Ha CBOIO paboTy. BaxHO caenath Kakablil ypok
pPaZOCTHBIM W WMHTEPECHBIM, J1aTh YYE€HHUKAaM BO3MOXKHOCTH OIIYTHTHh PaloCTh OTKPBITHS,



BOCIIUTATb HOTpC6HOCTB Y3HaBaThb. Y4eHuK He JOJIKCH 00STHCSI MATCMATHKH. HpI/I 9TOM Ba>XHO
YBaXXaTb JIUYHOCTb YUYCHUKA, IIPHU3HABATDH e€ HCIMIPUKOCHOBCHHOCTD, HEHUTH YCIICXH KaXXAOTO0 U
YMETh HUX IIOKa3aTb U BCEMY KJIACCY, U YUCHUKY B TOM UYHUCIIC. OTO BOCIHTBLIBAECT Y YYCHHKOB
Jydyaiue HPAaBCTBCHHBLIC KadeCTBa. OTBCTCTBCHHOCTD, BHUMATCIIBHOCTD, YCCTHOCTD,
CaMOCTOATCIIBHOCTL, B3AUMOYBAKCHUC.

Peanuzayua éocnumamenvnoz0 nomeHyuana ypoka mamemamuku. BocruraTenbHbIN
aCIIeKT B MaT€MATHKE KpalHE BaXK€H, BaXKHbI M ACHCTBUA JUIA pEalM3allil Ba>KHBIX MOMEHTOB
no Bocnutanuio. [Ipexxae Bcero HeoOXoaMMa AUArHOCTHKA YPOBHSI BOCHMTAHHOCTH YYEHHKA U
Kjacca B II€JIOM, YTO IIO3BOJISIET Cpa3y YBHJETh NPOOJEMHBIE TOYKHM B BOCIHUTAHUU U
1eJIeHaNpaBIeHHO c(hopMyIupoBaTh BOCIIUTATEIbHbIE e, Takxke 0053aTeIbHO 00CyKIeHHE C
pedsiTaMH TeX KauecTB JIMYHOCTH, KOTOpbIe OyAyT 3aTparuBarhCs Ha ypokax. ITO HE0OXOIuMO
JUIsL TOTO, 4TOOBI peOEHOK B 3TOM Mpoliecce MOHUMAJ, YTO CTPEMHUTCS B HEM BOCIIMTATh YUUTENb,
U KaK 3TO BaXHO CaMOMY Y4YEHMKY. EcCIIM y4YeHHK OCO3HAa€T CBOM IIOCTYIIKM U JIEUCTBUA,
YUUTEIIO JIer4e KOPPEKTHUPOBATh BOCIMTATEIBHBIE 3aJaud ypoka. Haudano ypoka - BaXKHBIN
MOMEHT C BOCIIUTATEIbHON TOUKHU 3pEHUs, T. K. Ha 3TOM 3Tane GopMUPYETCs MOTHBAILMS. Y cliex
ypOKa 4aille BCEro 3aBUCUT OT YMEJIOM OpraHM3aluy Hadajaa ypoka. Ha aTom sTane nmpoucxogut
YMCTBEHHOE BOCIHUTaHUE, BOCIUTAHME YBEPEHHOCTH B CBOUX CHJIaX. ODTH HECKOJIbKO MUHYT
paccyKIeHUH BCIIyX, MOTHBHPYIOT AEATENIbHOCTh yyallluXcsd Ha ypOKe M CO3JalT pabouuit
HACTpO#l, TeM caMbIM pa3BHBaeTCsd MOTHBALMOHHAas cepa, YICHUKH aKTUBHO BKJIIOYAIOTCS B
o0cCy»X/1IeHue, OHU He 0O0SITCS BBICKA3bIBaTh CBOM MBICIIH.

BocnuratenbHblil acnekT HMeeT KaXIbli 3Tanm (GopMHpOBaHHUS 3HAaHUN, YMEHUH U
HaBBIKOB, €M0 MOKHO OPTaHU30BaTh Pa3HBIMH CIIOCOOAMU, HAIIPUMED:

- Pabora ¢ yuuresnem. IIpaBWIBHO NOCTPOEHHBIN AMAIOr MO3BOJIUT B0CNUMbBIEATND
MO3HABATEJIbHYI0  aKTUBHOCTb, OTBETCTBEHHOCTb, CMEJOCTb  CYKICHHH, KpUTHYECKOE
MBIIUICHHE.

- PaGora B mapax u rpynnax. CoTpyIHUYECTBO U B3aUMHasl IOMOIb NPU BHIIOJHEHUH
CaMOCTOSITENIBHBIX M TPOEKTHBIX pabOT TMO3BOJIIET OCYIIECTBIATh B3aUMOKOHTPOJIb U
BOCIIUTBHIBAET Y YYEHUKOB OTBETCTBEHHOCTh, BHUMATEIBHOCTh, YECTHOCTh, CAMOCTOSITEIbHOCTb,
B3aUMOYBaKCHHUE.

- JleMoHCTpanMs CBSI3M MATEeMATHKHM C HCTOPHeH, KU3HbIO, OyaymmMm. Bcé sto
BOCIIMTBIBACT I103HABATCIBbHYIO AKTUBHOCTb, BHOCHUT BKJIAJ B OCTCTHYCCKOC BOCIIMTAHUC
JUYHOCTH. bompiiyro posib B peanu3aluy BOCHUTATENBHOTO IIOTEHLMANa WIPAIOT 3aJayd,
KOTOpBIE PEIlaloT Ha ypoKax ydalluecs, 3aJa4yi HHTEpECHbIE M0 COAEepKaHHI0, OoraThle HIesIMH,
UMEIOLINE HECKOIBKO CIIOCOO0B PELICHNUSI.

- POpMHPOBAHUI0 HAYYHOI'0 MHPOBO33PEHHUs IOMOTAaeT BBEJCHHE B IPENOAaBaHHE
3JIEMEHTOB HUCTOpU3Ma, Oubnuorpaduueckux crnpaBok. Hampumep, mpu MOBTOPEHUH TEMBI
“AkcroMBI” B Kypce F€OMETPUM Ba)KHO HAIlOMHUTH MCTOPUIO BO3HMKHOBEHHUS T'€OMETPUU Kak
HayKH, O TIepBOM KHUTre 1o reomerpun — «Hauanax» EBxinpa.

- HpaBcTrBenHoe Bocnmutanme. Ha peanuzanuio HpaBCTBEHHOIO BOCHHUTAHUS BIIMSET
OIICHMBaHHUE pabOThl YYEHHKOB Ha Yypoke. PasHble CcrocoObl OIICHWBAaHUS OKAa3bIBAIOT
MOJIOKUTETHHOE BO3/ICHCTBHE Ha peOeHKa U B Cllydae yclexa, U B ciiyyae HeyJauu. Ha ypokax
MaTeMaTUKH  00S3aTeIbHO  HYXXHO TPUMEHATH pa3Hble TMOAXOJAbl B  OIICHUBAHUHU.
D¢ heKTUBHBI CAMOOLLEHKA M B3aMMHaA OUEeHKa paboT ydalmmxcs MO0 UTOTaM KaXKJIOTo dTaria



ypoka. Pebsita, aHanu3upys ycmexu W HeyJadH, MPOSIBIISIOT TAKHE KauecTBa KaK KPUTHUYHOCTD,
B3aMMOYBA)XEHHUE, yUaTCs PaJOBaTbCS YCIEXaM JIPYTMX, BCIYX BBICKa3bIBAIOT KPHUTHKY IO
OTHOIICHUIO K cebe M OJHOKJIIACCHUKAaM. B KOHIE ypoKa BaXKHO MOJBECTH WUTOT M BBICTABUTH
COOTBETCTBYIOIIYIO OIICHKY B *ypHaj. JTOT MPUEM IO3BOJISIET BOCIIUTHIBATh OTBETCTBEHHOCTb,
YECTHOCTb, MOPSAIOYHOCTh, B3aUMOYBAKEHUE.

- 0CO0eHHOCTH Y4eOHOr0 mpeaMeTa M €ro B3aHMOCBS3b C JAPYIMMH IpeIMeTaMH
o0pa3oBaTe/ibHOI 00J1aCTH:

K ocobenHoctssMm yueOHOro mpenMera cleayeT OTHECTH METOAbl U IPHUEMBI,
UCTONIb3yeMble Tpu  OOy4yeHMH  MaTeMaTuke: [IpuHIMIBI  TEXHOJOTMH  YPOBHEBOU
muddepenumranny; bioku nomamHux 3agaHuil mo anaredpe U nUQPOBBIX 3aJaHUN OMOIMOTEKH
MDOII. [IpuMeHeHre UHTEPaKTUBHON JTOCKM Ha Pa3IMYHbIX 3Tanax y4eOHOW JeATeNIbHOCTH JUIs
aKTHUBU3alMK yuyeOHoro mnpouecca. [Ipu u3yueHun Kypca MaTeMaTUKH Ha YIiIyOJIEHHOM YpPOBHE
IPOJIOJIKAIOTCS M MOJIYYaroT pa3BUTHE COJEpKaTeNbHbIe JTMHUU: «AsreOpa U Hayana aHajau3ay,
«ONEeMEeHThl JIOTUKH, KOMOWHATOPUKH, CTAaTUCTUKH M TEOPUM BeposiTHOcTel». CBeleHHs H3
Kypca MaTeMaTHKH HCIIOJIB3YIOTCS MPU U3yYEeHUH WH(POPMATUKH, (PU3UKU, XUMUHU, SKOHOMUKU U
JIPYTUX TMPEIMETOB.

K ocobeHHOCTSIM Kypca, MOMHMO BBIIICOMHCAHHBIX, MOKHO TaKXe OTHECTH: KPaTKOCTb
U3JI0’KEHUS MaTepuaa, IpakKTHUECKYI0 3HAYUMOCTb.

2. Ilnanupyemble pe3yjbTaTbl OCBOeHHs YueOHOro mnpeamera «l'eomerpus»
B 9 KJ1acce.

W3ydyeHne MaTeMaTHKH B CTaplield IIKOJIE HAMpaBiIeHO Ha JIOCTIDKEHUE CIEAYIOIINX
Lenen:

o ®opMupoOBaHUe MpPeICTABJIEHUN O MaTeMaTHKE KaK YHHUBEPCAIBHOM S3bIKE HAYyKH,
CPEJICTBE MOJICITMPOBAHUS SIBJICHHIA U TIPOIIECCOB, 00 UAESIX U METOJaX MaTEMAaTHKH;

e PazBuTne JIOTUYECKOTO MBIIICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
QITOPUTMUYECKOW KYJIbTYphl, KPUTHUYHOCTH MBIIUIEHUS HA YpOBHE, HEOOXOIUMOM s
oOydeHHs B BBICIICH MIKOJE TIO COOTBETCTBYIOIIEH CHENHMATbHOCTH, B Oymyien
npoecCHOHAILHON e TEILHOCTH;

e OBi1aleHHe MATEeMATHYECKMMH 3HAHUSIMH M YMEHHSIMH, HEOOXOJUMBIMU B
HOBCCI[HGBHOI\/JI JKU3HU, IJI U3YUCHU HIKOJIBHBIX €CCTCCTBCHHOHAYYHBIX JUCHUIIIMH HAa 0a3oBOM
ypoBHE, Jns TonyudeHuss oOpa3oBaHHs B o00JacTax, He TpeOyromux yriayoaeHHOU
MaTeMaTHUEeCKOU IIOATOTOBKH,

e BocnuTaHue cpeICcTBAMU MAaTEMAaTUKH KYJIbTYPhl JIMYHOCTU: OTHOILIGHUS K MaTeMaTHUKe
KaK 9acTH OOIICUYEIOBEYECKON KYyJIBTYPhl: 3HAKOMCTBO C HCTOPUCH pPa3BUTHS MAaTEMAaTHKH,
9BOJIIOIMEH MaTeMaTHYECKUX WACH, MOHUMAaHUS 3HAYUMOCTH MaTEMaTHKHU JAJisi OOIIECTBEHHOTO
nporpecca.

2.1. IlpeamMeTHBbIe pe3yabTaThl 0CBOEHHUSI Kypca reoMeTpuu B 9 kiacce.

Ha ypoBue cpeanero ob6miero oopazoBanus B cootBeTcTBuu ¢ ®I'OC COO pesynbTaThl
0a30BOr0 ypOBHS OpPHUEHTHUPOBAHbl HA TOJIYy4YEHHE KOMIETEHTHOCTEH i MOocieayroen
npo(heCCHOHANIBHOM JIeATENbHOCTH KaK B paMKax JaHHON NpeaMeTHOM o0nacTh, Tak U B
CMEXHBIX C Hell o0nacTsx.

Ota rpynmna pe3yJbTaToB MPEeANoIaraeT:

— OBJIAJICHUE KIIIOYEBBIMU IOHATHAMHM M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
JaHHasi TpeaMeTHas o0JacTh, pAaclo3HAaBaHHWE COOTBETCTBYIOIIMX UM MPHU3HAKOB U



B3aMMOCBS3€H, CIOCOOHOCTh JIEMOHCTPUPOBATh Pa3IMYHbIC MOAXOJbl K H3YyUEHHIO SBIICHHH,
XapaKTEepHBIX JJIs U3y4aeMo NpeAMETHOI 001acTH;

— YMEHHE pelIaTh Kak HEKOTOpBIE NPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUYECKUE 3aJaUH,
XapaKTepHbIE I UCIOJIb30BaHUs METOJIOB U MHCTPYMEHTapUs JaHHOW peIMeTHON 00acTy;

— HaJM4yue MpeICTaBICHUH O JAHHOM NpeaMeTHOW o0NacTH Kak LEJIOCTHON Teopuu
(COBOKYITHOCTH T€OpHUii), 00 OCHOBHBIX CBSI3X C MHBIMH CMEXXHBIMU 00JIACTSIMHU 3HAHU.

K koniy o0yuenus kypca «I'eoMeTpun» B 9 Ki1acce 00y4arouiics CMOXKET:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMHU OCTPHIX YIJIOB, HAXOAUTh C MX IIOMOIIbIO
pa3iaMuYHbIE  DJIEMEHTHl  NPSAMOYTOJBHOTO  TPEYrOJbHHKA  («pPELIEHHE  MPSMOYTOJIBHBIX
TpPeyrojabHUKOBY). Haxoauth (¢ MOMOIIBI0 KaJlbKYJISATOpa) JUIMHBI U YTJbl JUIsl HETAOIMYHBIX
3HA4YCHU.

[Tonb3oBaTbes hopMmynamMu MPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM
JUISL HAXOXKIECHHSI COOTHOILIEHUN MEX]ly TPUTOHOMETPUYECKUMH BEJTMYMHAMH.

Hcnonp30BaTh TEOPEMbI CHHYCOB M KOCHMHYCOB JUISl HAXOXJIEHUS PA3IUYHbBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pEIICHUEe TPEYroJIbHUKOBY), NMPUMEHATh MX IMPH PEIICHUH T'€OMETPHUUECKUX
3azad.

Bnaners nonsTusMu npeoOpa3oBaHUs 10100, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. IloapzoBaThCs CBOMCTBAMU 000U TPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH AJIUHBI U
HAXOJUTh YIJIbl y MOAO0OHBIX Guryp. IlpumeHsTs cBoMcTBa MOAO0MS B MPAKTHUECKUX 3a]auax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX PUTYD B OKPYXKAIOLIEM MHpE.

[Tosnb30BaTbesl TEOpEMaMU O NPOM3BENEHUU OTPE3KOB XOpJ, O NMPOU3BEAECHHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTelbHOM.

[Tonp30BaTbcs BEKTOpaMH, IMOHMMAaThb WX TEOMETPUYECKMH U (QU3MUECKUl CMBICT,
NPUMEHATh MX B PEHICHUH TeOMEeTpUYecKuX U (usmueckux 3anad. [IpumeHsTH CcKansipHOE
IIPOM3BE/IEHNE BEKTOPOB AJIs HAX0XKIEHUS AJIMH U YIJIOB.

[lonb30BaThcs METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSITh €ro B pEIIEHUU
TEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Brageth mOHATUSMU NPAaBUJIBHOTO MHOTOYTOJbHMKA, JJIMHBI OKPYXHOCTH, JJIUHBI TyTU
OKPY’>KHOCTM M DPaJUaHHOW MEpPHI YIJIa, YMETh BBIYMCIATH IUIOMIAAL Kpyra M €ro 4acTew.
[IpumeHsTh noMy4YeHHbIE YMEHUS B IPAKTUUECKHX 3a]auax.

HaxomuTe ocu (WM LIEHTPHI) CUMMETpUU (UTYp, TPUMEHSTHh ABMXKEHHS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[TpuMeHATh MOJydYEHHbIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MATEMaTHYECKHE MOAEIHN UL
3a/1a4 peaJbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOLIME BHIYMCICHUS C MPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUECKUX (QPYHKIMH (TOIB3YACH, 1€ HE00X0IUMO, KAIbKYJISITOPOM).

2.2. JIM4HOCTHBbIe, MeTampeIMeTHble M TIpeJAMeTHbIe Pe3yJabTaThl OCBOCHHS
reoMeTpuu B 9 kiacce

OcBoenne yuebHOro mpenmera «l'‘eomeTpus» IOMKHO oOecneuMBaTh JOCTHKEHHME Ha
YPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHMs CJIEIYIOIMX JUYHOCTHBIX, METalpeAMETHBIX H
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOCHMS MporpamMmbl ydeOHoro mnpeamera «MaTtemaTtuka
XapaKTepU3yTCs:

1) I'paxxnanckoe BOCIMTAHUE:

Cc(OPMHPOBAHHOCTBIO TPAXKAAHCKOM MO3MLMU OOyyaromierocss Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJIEHa POCCUICKOrO OOLIECTBA, MPEICTABICHHUEM O MAaTEMATUYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH, MpPOLEAYp TI'pPakJaHCKOro oOIIecTBa



(BBIOOpBI, OMPOCHI W Mp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAIbHBIMH HMHCTHUTYTaAMU B
COOTBETCTBUH C UX (QYHKIMSIMHU U Ha3HAYCHHEM.

2) IlaTpuoTHYecKoe BOCIMTAHUE:

c(OpMUPOBAHHOCTHIO POCCUHCKOMN TPakIaHCKON MAEHTUYHOCTH, YBAKEHUS K MPOLLIOMY
U HaCcTOSALIEMY POCCHUHCKOM MaTEMaTHKH, LEHHOCTHBIM OTHOIIEHHMEM K JIOCTHIKEHUSIM
POCCHIICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUID ITHUX
JOCTHKEHUH B PYTrUX HayKax, TEXHOJOTUSX, Chepax IKOHOMHKH.

3) lyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHE:

OCO3HaHMEM JIyXOBHBIX IIGHHOCTEH pOCCHICKOro Hapoja; Cc(HOPMHPOBAHHOCTBHIO
HPAaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAYKH U JIEATENBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMYMUBOTO OYAYIIEro.

4) DcreTHYeCKOEe BOCTIMTAHHE:

JCTEeTMYECKUM  OTHOIIEHWEM K MHpYy, BKIIOYas OCTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXACHUH; BOCIPUMMYHMBOCTBIO K
MaTeMaTHYECKUM acleKTaM Pa3JInYHbIX BHI0B UCKYCCTBA.

5) ®u3uveckoe BOCIUTAHME:

c(OpMHUPOBAHHOCTBIO YMEHHUSI TPUMEHSATh MaTeMaTHYEeCKHEe 3HaHHWA B MHTEpecax
3I0pOBOTO U 0€30MacHOro odpasa *HU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOAJTaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryiisipHas (Quandeckas
aKTUBHOCTH); (PU3NYECKOIO COBEPIICHCTBOBAHMS, MPHU 3aHATUAX CHOPTHBHO-03/]0POBUTEIILHON
JeSITENIbHOCTBIO.

6) TpynoBoe BocIUTaHME:

TOTOBHOCTBIO K TPYAY, OCO3HAaHMEM LEHHOCTU TPYIOJIIOOUS; UHTEPECOM K Pa3IUYHbIM
cdepam MpoecCHOHATILHON JIeATeNIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ NMPUIIOKEHUSIMH,
YMEHHEM COBepLIaTh OCO3HAHHBIN BbIOOP OyAylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHMYeCKOMY OOpa30BaHMIO U
caM000pa30BaHNI0 HAa MPOTSHDKEHWHM BCEM JKM3HM, TOTOBHOCTBIO K AKTHBHOMY YYacTHIO B
PELIEHNH IPAKTHYECKUX 3a1a4 MaTEMaTHYECKOM HAIIPaBICHHOCTH.

7) DKkoJ0oruyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJIOTUYECKOH KyJbTYpbl, NMOHUMAHHEM BIUSIHHUSA COLUAIBHO-
SKOHOMMYECKUX TPOILIECCOB Ha COCTOSIHUE NPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HAHHUEM
r100aNbHOTO  XapakTepa 3KOJOIMYECKMX  MpoOjieM; OpHeHTalued Ha  I[pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUM JUIsl pelieHus 3a7jad B 00JIacTH OKpY’KaroUleil cpespl, IaHUpOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUH JIJIS1 OKPY>KAIOIIEH CPEBI.

8) LleHHOCTH HAYYHOTI'O MO3HAHMS:

c(OPMHPOBAHHOCTBIO MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAKTHKHU, TOHUMaHUEM MaTeMaTHYeCKOM HayKH Kak cQepbl
YEJIOBEYECKOU NEATEIBHOCTH, 3TANlOB €€ pa3BUTHSA U 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIIN3ALINN;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKUH M MaTeMaTUYeCKOM KyJbTYpOW KaK CpEACTBOM MO3HAHUS
MHUDPa; TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIIEIOBATENIbCKYIO JIEATEIbHOCTD
WHAMBHUIYaJIbHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO mpeaMeTra «MareMaTukay
XapaKTepU3yIOTCS  OBIAJCHHEM  YHHUBEPCATbHBIMU  HO3ZHAGAMENbHBIMU  OelicEUaMU,
VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OUCMBUSMY,  YHUBEPCATILHBIMU — Pe2YAsMUGHbLMU
oeticmeusamu.



1) Yuueepcanvuvie noznasamenwvnute oeticmsus, obecneyusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 00y4arowmuxcs (0c6oeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupa;
npUMeHenUe 102U4eCKUX, UCCIe008AMeNbCKUX onepayull, ymeHuu pabomams ¢ uHghopmayuet).

Ba3oBble 1ornyeckue geicTBUS:

®BBLISIBJISITh U XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
NOHSTUH, OTHOIIEHWH MEXIy MOHATHAMH; (OPMYJIUPOBATh ONpEACNICHUs TOHATHU;
yCTaHaBJIMBATh CYLIECTBEHHBIH NpPHU3HAK KJIACCU(PUKAIMKA, OCHOBaHMSA JUId OO0OOLIECHUS H
CpPaBHEHHUsI, KpUTEPUU IPOBOAUMOI0 aHAJIN3a;

® BOCIIPUHUMATh, (OPMYJIUPOBATH M NPEOOpPa3OBbIBATh CY)KJEHUS: YTBEPAUTEIbHBIE U
OTpHILIaTENIbHBIE, €TMHIUYHBIE, YACTHBIEC U O0IUE; YCIOBHBIE;

® BBISIBJIATH MAaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEUMs B (hakTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX;, MpeajgaraTb KPUTEPUH U BBISBICHHS
3aKOHOMEPHOCTEH U ITPOTUBOPEUMI;

® [e1aTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [[POBOJIUTH CAaMOCTOSITENILHO JI0Ka3aTebCTBA MAaTEMaTHUECKUX YTBEPXkKACHUH (psmMble U
OT TPOTUBHOTO), BBICTPaMBaTh APIyMEHTAIMIO, HPUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKICHHSI U BHIBOJIBI;

e BLIOMpATh croco0 pemieHus y4eOHON 3anaun (CpaBHHMBAaTh HECKOJBKO BAapUAHTOB
peuieHus, BbIOMpaTh HanOoJee MNOAXOAALIMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3soBble nccienoBarTeJbCKue JeHCTBUA:

® IICIIOJIB30BATh ~ BONPOCHI  KAK  MCCIEAOBATEIbCKUN  MHCTPYMEHT  IO3HAHMS;
(dopMyIHMpoBaTh BONPOCH], (PUKCUPYIOIINE TPOTUBOpEUHEe, NpobaeMy, YCTaHaBIMBAaTh HCKOMOE
U J1aHHO€, (POPMHUPOBAThH TMIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

® [IPOBOJUTH CAMOCTOSITEJIBHO ~ CIJITAHUPOBAHHBIA  OKCHEPUMEHT, HCCIIEOBaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHMSA, IMPOLEcca, BBIIBICHHIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, IBJICHUSIMHU, ITPOLIECCaMU;

® CaMOCTOATENBHO (POPMYITHPOBaTH 000OIIEHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJII0/IEHUS, NCCIIEI0BAaHUs, OLICHUBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I11IeHHI;

® [[POTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOLIECCA, a TAKKE BBIJABUTATh IPEITIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ unopmanmei:

® BBISIBJIATH Ae(PULNTHI HHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JJIs1 OTBETa Ha BONPOC U IS
pelleHus 3a1a4H;

eBbIOMpaTh MHGOPMAIMIO M3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UpPOBaTh W MHTEPHPETUPOBATh MH(OpPMALMIO pa3IMYHBIX BHJIOB U  (GopM
IIPEJICTaBIICHMUS],

® CTPYKTYpHpOBaTh  HMH(OpMaIMIO, NpPeACTaBIATh €€ B  pasauuHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUMBATh HAJEKHOCTh HMHPOPMALMU IO CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) VHueepcanvHvle KOMMYyHUKaAmMugHbvle Oelicmeus, obecneuusaiom copmuposanHocmy
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

OO0menne:

® BOCIIPUHUMATh M (DOPMYJIMPOBaTh CYKIEHHS B COOTBETCTBUHU C YCIOBHUSAMHU U LEIAMH
oO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U HMHUCbMEHHBIX
TEKCTaxX, JaBaTh IIOSCHEHUS M0 XOJAy peUIeHHs] 3a/Jadd, KOMMEHTHPOBATh MOJIYYCHHBIN
pe3yJIbTaT;



®B X07ie 00CYXJI€HHUS 3a/1aBaTh BOINPOCHI M0 CYIIECTBY 00CYXJ1aeMOM TeMbl, MPOOIEMBI,
pelaeMoi 3ajauu, BBICKAa3bIBaTh WJEH, HAIEJIEHHbIE HAa MOMCK PEIICHUS; COMOCTaBISATh CBOU
CYX/IEHUS C CYXKICHUSAMH JPYTUX YHYaCTHHKOB JWanora, oOHapy>KMBaTh Pa3jMuue U CXOACTBO
MO3UIIMI; B KOPPEKTHON (hopme (HopMyIHpoBaTh pa3HOTIIACHUs, CBOU BO3PaKEHUS;

® [IPE/ICTABIIATh PE3YJbTAThl PEIICHUs 3aJaud, SKCIEPHMEHTA, HCCJIEeOBaHUs, MPOEKTa;
CaMOCTOSITENIbHO  BbIOMpaTh (¢GopMmaT BBICTYIUIEHHS ¢ Y4Y€TOM 3aJad  Mpe3eHTaluu MU
0COOEHHOCTEN ayJUTOPHH.

CorpynnunuectBo:

® [[OHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHON U MHIUBUAYAIBHOW pabOThl pU
pelieHMH Y4yeOHBIX 3a/ay; MPUHUMATh LEJb COBMECTHOM JeSTENbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, pacmlpenessTh BUABI padOT, JHOrOBapHBATHCS, OOCYXKIATh
npoliece M pe3yIbTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

® y4UaCTBOBATh B TPYIMNOBBIX (GopMax paboThl (00CyXaeHHs, OOMEH MHEHHUH, «MO3TrOBbIE
HITYPMBD)» U HHBIE); BBINOJHATH CBOK 4YacTh pabOThl U KOOPAMHHPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMAaH/bl;, OIIEHMBAaTh KAadyecTBO CBOEr0 BKJIajJa B OOIIMH NPOIYKT IO
KpUTEpUsM, chOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvnvie pecynamugnsie oelicmaus, obecneyusaiom hopmuposanue cmoiClo6bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranm3anus:

COCTaBJIAITh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BbIOMpATh CIOCOO pelIeHus ¢ y4éToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(}OpMALINHL.

CaMOKOHTPOJIB:

® BJIa/IeTh HaBbIKaMH [T03HABAaTEIbHOHN pedieKCHn Kak 0CO3HAHMS COBEPIIAEMbIX JIeHCTBUI
U MBICIUTENIBHBIX TIPOLIECCOB, HX pe3yJIbTaToOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IpoIiecca U pe3yJibTaTa pelleHrss MaTeMaTHUeCKOH 3a1auu;

® [IpE/IBUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NpPU PEIICHUU 33/]a4d, BHOCHUTH
KOPPEKTHUBBI B JAEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX, HAM/IEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yibTaTra LEId U YCIOBHUSIM, OOBSICHATH MPUYMHBI
JOCTHMKEHHUSI WJIM HEAOCTH)KEHMS pPE3yJIbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, J1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

3. Copepxanue Kypca «I'eomerpus» 1isi 9 Ki1acca 1 BHEYpOUHasi AeATEJIbLHOCTD 110
npeaMery.

3.1. Kparkasi XapakTepucTHKa CO/lep:KaHUs MpeIMeTa M0 KAakKIOMY TeMaTHYeCKOMY
pasaeay ¢ yuerom Tpedosanuiit PI'OC.

Cunyc, xocunyc, TtaHreHc yriaoB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJ1eCTBO. POPMYJIbI IPUBEACHHUS.

Pemenne TtpeyronbHukoB. TeopemMa KOCHMHYCOB M TeopemMa CHHYCOB. PemieHue
MPAaKTUYECKUX 3aJ1a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nopodus. Ilogobue cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema o npousBeeHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX,
TEeOpeMa O KBaJipaTe KacaTeJIbHOM.

BexTop, amuHa (MOIyNib) BEKTOpa, COHANpPABIIEHHBIE BEKTOPBI, MPOTHUBOIOJIOXKHO
HaIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMy Hal
BeKTOpaMHu. PaznokeHue BekTopa 1o JByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa.
CkassipHO€E TPOU3BEEHNE BEKTOPOB, IPUMEHEHNUE Il HAX0K/I€HUS JJIMH U YIJIOB.



JlekapToBbl KOOpAMHATBI HA IUIOCKOCTU. YPAaBHEHHUS MNPSIMOM M OKPYKHOCTH B
KOOpJIMHATAX, [IEPECEUCHUE OKPYKHOCTEH U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[1Ha OKpy>XHOCTU. ['pagycHast u pajiuaHHas Mepa yria,
BBIYMCIICHHUE JTUH IyT OKpYykHOCTEH. [Inomans kpyra, cekropa, CErMeHTa.

JIBUKEeHMsI TNIOCKOCTH U BHYTPEHHHUE CUMMETPHH QUTYp (3JIeMEHTapHbIE MPEICTABICHHS).
[TapannensHbIi nepenoc. [1oBopoT.

BHeypquaﬂ AEATECJIBbHOCTD B 9 xJ1acce BKIIIOYAET

- TIPEIOCTaBJICHUE €XKEHEICIbHBIX KOHCYJIbTAIMN MO aaredpe W reOMETpPHH, a TaKKe IO
TEOPUU BEPOSATHOCTEH. B HCKIIOYMTENBEHBIX MOMEHTaX YUYCHHMK BBI3BIBACTCS YYHTENEM Ha
OIIPE/ICIICHHYIO KOHCYJIBTAIHIO IS JIMKBUIAIUH IPOOETIOB (B TeYeHHe y4eGHOro roaa).

- TPENOCTaBICHUE YYEHHKaM BO3MOXXHOCTHM BBINOJHATH JOMOJHHUTEIbHbIE LHU(POBbIE
3amanus u3 Oanka MOII mo TemaM ypoKOB (YyUMTBHIBAaeTCsSl >KEJIAHUE YUEHHUKa, pEIIeHHE
NIPUHUMAET YUUTEIND). (B Te4eHHe y4eOHOro roga)

- MOATOTOBKY W NPOBEICHHE LIKOJBHOTO Typa OJMMIIMAJBLI [0 MATEMAaTUKE (CEHTAOPb-
OKTHOPB).

- HOATOTOBKY U NPOBCACHUC HCACIIN CCTCCTBCHHBIX HAYK (q)eBpa.m,-MapT)

4. TemaTH4ecKoe NVIAHUPOBAHHE YPOYHOM JACATEJBHOCTH (C YKa3aHMEM KOJHMYeCTBA
4acoB, OTBOJUMBIX HA OCBOEHHE KaK10i TeMbl).

KosmuecTBo 4acos JIEKTPOHHBIE
Ne | HammeHoBaHue
n/ | pa3iesoB u TeM Konrtpoasnsie | IIpakTnueckue (1inpporere)
I HpOrpaMMBI Bcero paGoTLI paBoTLI o0pa3oBaTe/bHbIC
pecypcesbl

Tpuronomerpus.

Teopemsl bu6nuoreka [IOK
1 KOCHHYCOB U 16 1 https://m.edsoo.ru/7f

cuHycoB. Pemenune 41al2c

TPEYroJbHUKOB

[Tpeobpa3oBanue

O 00MSI. bubnmoreka [JOK
2 Merpuueckune 10 1 https://m.edsoo.ru/7f

COOTHOIIIEHUS B 4lal2c

OKPYXHOCTH

butmmoreka [{OK
3 Bexkropsl 12 1 https://m.edsoo.ru/7f
4lal2c

JlexapToBbI bu6nuoreka [IOK
4 KOOpPJIMHATHI Ha 9 1 https://m.edsoo.ru/7f

TIOCKOCTH 4lal2¢

IIpaBunbHbBIE

MHOTOYTOJIbHUKH.

JuHa bubmuorexa [JOK
5 OKPYKHOCTH U 8 https://m.edsoo.ru/7f

UIOIIA/b KpyTa. 4lal2c

Brruucnenune

IJI0LIANEH




TIBuoKeHus butmmoreka [IOK
6 6 https://m.edsoo.ru/7f
IUIOCKOCTH
41al2c
I1
lostoperc, BuGamorera LIOK
7 ’ 7 https://m.edsoo.ru/7f
CI/ICTelinaTmauI/I;I Alaloe
3HAHUN et
OBIIEE
KOJIMYECTBO 63
YACOB I1O0

ITPOTPAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOUN ITIPOI'PAMMBI

9 KIIACC
Kon .
IpOBepREMOTO IIpoBepsiembie Npe1MeTHbIE Pe3y/IbTAThI 0CBOCHUS OCHOBHOI
pesyIBTATA o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
6 I'eomerpus
3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPBHIX YIJIOB, HAXOAUTh C HX
61 MIOMOUIBI0  pa3IMYHbIE DBJIEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA
' («pemreHue MpsAMOYTOJIbHBIX TPEYrOJbHUKOBY»). HaxonnTe (¢ mOMOIIBO
KaJIbKYJISATOPA) AJIUHBI U YTIIbI Ul HeTaOIMYHBIX 3HaYCHUN
[Tonb3oBaThcs dbopmynamu IIPUBEICHNUS 51 OCHOBHBIM
6.2 TPUTOHOMETPUUYECKUM TOKIECTBOM JUIsl HAXOXKICHHUSI COOTHOIIECHUMN
MEX/1y TPUTOHOMETPUYECKUMH BEJIUUYNHAMU
Hcnonp30BaTh TEOpPEMBl CHHYCOB M KOCHHYCOB JJIs HAXOXKICHUS
6.3 Pa3NUYHBIX 3JEMEHTOB TPEYrOJbHUKA («pEIIEHUE TPEyroJbHUKOBY),
MPUMEHSITh UX MPU PELICHUN T€OMETPUUECKHX 3a]a
Bnanets mnoHATHSAMM TpeoOpa3oBaHUs MMOJOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOoA00HBIX ¢uryp. Ilonb3oBarecsi cBoiicTBaMu momo0Ous
64 MIPOU3BOJBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI U HAXOAWUTh YIJIBI Y
' nmogo0HbIX (uryp. I[lpuMeHATH cBOMCTBA MOMOOMS B TPAKTUYECKUX
3ajjayax. YMeTh IPUBOIUTH IPUMEPHI NOJOOHBIX (UTYp B OKpY’KaroIIeM
MHUpe
65 [lonb30BaTbcs TeopeMaMu O TPOU3BEIECHUU OTPE3KOB XOpH, O
. IIPOU3BENICHNN OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeabHOU
[Tonb30BaTbcs BEKTOpaMu, IOHUMATh UX T€OMETPUUYECKUN U (HU3HUECKUi
66 CMBICJI, TIPUMEHATh WX B PEIIEHUH TEOMETPUYECKHX M (PU3NUECKUX
. 3a1a4. [I[puMeHsATh cKalsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKIEHUS
JUIVH U YTJIOB
67 ITonp30BaTbcs METOOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTH €ro B
. PELIEHNN TEOMETPUYECKUX U TPAKTUUECKUX 3a7a4
6.8 Bnagerb  MOHATUSMU ~ NPaBUJIBHOTO ~ MHOTOYTOJIBHHMKA,  JIJIUHBI




OKPY’KHOCTH, JUIMHBI YT OKPYXXHOCTH U PAJMAaHHOW MEpPBI yIia, yMETh
BBIYUCIIATH IUIOLIAAbL Kpyra M ero 4acrei. [IpuMeHsTh moiryd4eHHbIE

YMCHUS B IPAKTUYCCKHUX 3aJlavdax

HaxonuTh OCM MM LEHTPHl CUMMETPUM (DUTYDP, TPUMEHSTH JBUXKEHUS

o IJIOCKOCTH B IIPOCTEUIIUX CITydasX
[IpuMeHATH  DOJNIydeHHBIE 3HAHMS HAa  NPAKTUKE —  CTPOMUTH
MaTeMaTUYeCKUEe MOJENU U1 3a7ad pealbHOM JKU3HU U IPOBOIUTH
6.10 COOTBETCTBYIOIIME  BBIUUCIEHHS C TNPUMEHEHHeM TOoAo0us U

TPUTOHOMETPUUECKUX  (QYHKIUI  (1Mosib3ysdch, IZ€  HEoOXO0IuMo,

KaJIbKYJISITOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COiePKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, Taurerc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHUS
62 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHHYCOB. PemieHue
. IIPAKTUYECKUX 3aJ]a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 ITpeoOpaszoBanue nogodus. I[logobue cOOTBETCTBEHHBIX HJIEMEHTOB
64 Teopema 0 IMpOU3BENEHHUU OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEIACHUHM OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBaJipaTe KacaTeJIbHOU
BekTop, anuHa (MOIyJsib) BEKTOpa, COHAIIPABIIEHHBIE BEKTOPbI, TPOTHUBOMOIOKHO
65 HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, DPABEHCTBO BEKTOPOB,
. omepaly HaJ BeKTopamH. Pa3ziokeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarsr BekTopa. CkalsipHOE€ MpPOU3BEIECHHUE BEKTOPOB, MPUMEHEHHE st
. HaXO0XJI€HU JUIMH U YTJIOB
JlexkapToBbl KOOpAMHATBHl Ha IUIOCKOCTU. YPABHEHUS NPAMONH M OKPYKHOCTH B
6.7 KOOpAWHATAX, MEPECCYEHUE OKPYKHOCTEH M MpsAMBIX. MeTon KOOpAWHAT U €ro
IIPUMEHEHNE
6.8 IIpaBUBHBIE MHOTOYTOJIBHUKH
6.9 JmnHa okpykHOCTH. I'pajsycHas W paguaHHas Mepa yria, BBIYUCICHHE JUIMH JyT
. OKPYKHOCTEMN
6.10 | I[Inomanp kpyra, CEKTOpa, CETMEHTa

6.11

JIBIDKEHHMsI TJIOCKOCTM M BHYTPEHHHME CUMMETpUM (QUryp (3JIeMeHTapHbIe

npencrasienust). [lapamiensusiii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIET'O OFPA3OBAHUS

Kon
NMpoBePSIEMOro
TpeOOBaAHMS

IIpoBepsiemble TPeOGOBaHMSA K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0 00111eT0
oOpa3zoBanusi Ha ocHoBe DI'OC

YMeHue onepupoBaTh NOHIATHAMM: MHOXECTBO, IOJAMHOXECTBO,
olepaly HaJ MHOXKECTBAMM; YMEHHME OIEpPUPOBATH MOHATUSAMU: Tpad,
CBSI3HBIA Tpad, JepeBo, LUK, NPUMEHATh UX NpPHU PELICHUU 3a7ad;
YMEHHE HCIIONIb30BaTh rpaduyeckoe MpeACTaBICHUE MHOXKECTB IS
ONMCaHUsl pEAIbHBIX IPOILIECCOB W SBJICHUM, NMpU pElIEHUU 3aqad U3

ApYTUX y4yeOHBIX MPEAMETOB

YMmenue OIICpHUpOBaTh IMOHATHAMHU: OIPCACICHUC, AKCHUOMA, TEOpEMa,
J0Ka3aTcIbCTBO, YMCHUC pacrio3HaBaTb HCTUHHBIC n  JIOXXHBIC
BBICKA3bIBaHHWA, MNPHUBOJAUTL TPHUMEPBI W KOHTPHIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBAaHU M

YMeHue onepupoBarh IMOHATUAMH: HATYpaabHOE YHCIO, IPOCTOE U
COCTABHOE 4YHUCJIO, JACIMMOCTh HATypaJIbHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, 1IeJI0€ YHUCIIO0, MOJYJbh 4YHCia, OOBIKHOBEHHas JApoOb U
JecsTUYHas ApoOb, CTaHAAPTHBIA BUJ 4YHCIA, PALUOHAIBHOE 4YHUCIIO,
UppanroHaIbHOE YHCIIO0, apu(PMeTHUEeCKU KBaIpaTHBI KOPEHb; YMEHUE
BBIIIOJIHATH JEHUCTBUS C YMCIIAMH, CPAaBHUBATh U YIOPSJOYMBATH YKCIIA,
MIPEACTABIATh 4YMCJIAa HAa KOOPAMHATHOW IIPSAMOM, OKPYIVIATH YHCIA;

YMCHUC ACJIaTh NPUKUIAKY U OLCHKY PE3yJIbTaTa BBIUMCIICHU N

YMeHue omnepupoBaTh IOHATUSAMHU: CTENEHb C LEJIBIM II0Ka3aTelleM,
apudmeTnyeckuil KBaJpaTHbIH KOpPEHb, MHOTOWIEH, airedpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENEHH OOJIbIle
€IMHHULIbI; YMEHHUE BBINOIHITH pacuéThl 1o GopMmyiiaM, npeodpazoBaHUsL
LENbIX, JPOOHO-PallMOHANIBHBIX BBIPAXXEHUI M BBIPAKEHUH C KOPHSAMHU,
pa3lloXKEHUE MHOTOWICHa Ha  MHOXHWTEIW, B TOM 4YHCIE C
HCIOJIb30BaHNEM (OpMyJI pa3HOCTH KBaJpaTOB U KBajpaTa CyMMBbI U

pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMHU: YHCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM  MEepeMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C

nepeMeHHoﬁ; YMCHHUC PpCIIATh JIMHEWHBIE U KBaJApPATHBIC YPABHCHU,




TpOOHO-pallMOHATBHBIE YPABHEHHS C OJHOM TIEPEMEHHOM, CUCTEMBI IBYX
JUHENHBIX YPAaBHEHMM, JIMHEHHbIE HEPAaBEHCTBA M HX CHUCTEMBI,
KBaJlpaTHble U  JIpOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHON, B TOM YHCJIE TIPU PELICHUH 3a/1a4 U3 JPYIUX NPEeIMETOB U
MPaKTUYECKUX 3a/1ay; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO U
KOOP/AMHATHYIO IUIOCKOCTh JUId H300pa’keHHsl pelleHUH ypaBHEHMH,

HCPAaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (YHKIMS, Tpaguk (QyHKIUH, HYJIH
(1)YHKHI/II/I, MPOMECIKYTKHU 3HAKOIIOCTOSHCTBA, IMPOMEKYTKHU BO3paCTaHU,
yObIBaHUs, HauOoJblllee M HaMMEHbIIee 3HAa4eHUs (YHKIUM; yMEHHE
OINICpHUPOBATHL IMOHATHUAMU: HpsAMaA MPOMOPLHUOHATIBHOCTD, JIMHEHHAs
¢byHKuMsA, KBajgpaTHuHas (QYHKLIWSA, oOpaTHas MPONOPIHOHAIBHOCTS,
napabosia, rumnepboia; yMEHHME CTpOUTh rpaduku  QyHKUUH,
UCIOJIb30BaTh TpadUKH [UIsl ONpPENEIeHHUs CBOMCTB MPOIECCOB U
3aBUCUMOCTEH, /Ui pelleHus 3ajad U3 APYTuX y4eOHBIX MpPEAMETOB U
peabHOM KM3HU; YMEHME BbIpaxaTb (pOpMyiamMH 3aBUCHUMOCTH MEXKIY

BCIM4YMNHaMn

Ymenue OIIEpUpPOBATh HOHATUSAMH: IIOCJIEI0BATEIBHOCTD,
apudmernyeckas U reoMeTpuyecKas Mporpeccuy; yMeHHe UCIOIb30BaTh
CBOICTBa MOCJE10BATENBHOCTEHN, POPMYJIIBI CYMMBI 1 OOLIETO YJIeHa MIPU
peleHnH 3a/a4, B TOM YHCIE 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U

peaNbHON KU3HU

YMeHue pemath 3aa4u pa3HbIX THIOB (B TOM YKCJIE HA MPOLEHTHI, 10JIU
U YacTH, JIBUXKEHHE, padoTy, IIeHy TOBapOB M CTOMMOCTb TOKYIOK M
yCIIyT, HaJIOTH, 3a/1a4il U3 00JacTH YIpaBJICHUS JIMYHBIMUA U CEMEHHBIMU
(¢uHaHCAMU); YMEHUE COCTABIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA
U CUCTEMBI II0 YCIOBHUIO 3a/1ayd, MCCIIE0BATh IOJyYCHHOE PEILICHHUE U

OLICHUBATH HpaBIIOHOI[06HOCTB MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBarh MOHATHUSAMU: (uUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasl, yroj, MHOTOyTrOJbHUK, TPEYTOJIbHHUK, PaBHOOEAPEHHBIN 1
PAaBHOCTOPOHHUW  TPEYTOJIBHUKH,  IPSMOYTOJBHBIM  TPEYIOJBHUK,
MeaMaHa, OMCCEKTpHUCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napajjienorpaMM, pomO, TOpSAMOYTOJBHUK, KBajpaT, Tpareuus;
OKPY’KHOCTb, KpYT, KacaTelbHas; 3HaKOMCTBO C IIPOCTPaHCTBEHHBIMU

(I)I/IpraMI/I; YMCHHUC pCIIaTh 3aJid4yi, B TOM YHCJIC U3 MMOBCEHEBHOM




JKM3HM, Ha HAXO0XKIACHUC TCOMCTPHYCCKUX BCJIMYUH C IPHUMCHCHUCM

M3yYEHHBIX CBOMCTB GUryp u Gpaxkron

10

YMeHue onepupoBaTh IMOHATHSAMM: PaBEHCTBO (Uryp, paBEeHCTBO
TPEYrOJbHUKOB; NMAaPAIJIEIbHOCTh U NMEPIEHAUKYISIPHOCT MPSIMBIX, YTOJI
MEXJy NPSIMBIMH, TMEPNEHAMKYJSP, HAKIOHHAs, NPOEKIHs, Momodue
¢uryp, moso0HbIE TPEYTOJbHUKHU, CUMMETPUS OTHOCUTEIBHO TOYKU U
NpsIMOI; yYMEHHE pacro3HaBaTh PAaBEHCTBO, CHUMMETPHUIO U Moxo0ue
¢buryp, mapamIenbHOCTh W NEpHEHIUKYIAPHOCTh  MPSMBIX B

OKpY’KaroIleM MUpe

11

YMeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHUE, YToJl (BEIMYMHA
yria, CHUHYC M KOCHHYC YyIJla TpEyroJIbHHKA), IUIOLaAb, YMEHHE
OLICHMBATh pPa3Mepbl NMPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHUE NPUMEHATh (GOPMYJIbI IEPUMETPA U IUIOLIA I MHOTOYTOJIbHUKOB,
JUIMHBl OKPYKHOCTM M IUIOIIAJM Kpyra, oObemMa MpsiMOYTOJbHOIO
napajuleJienuIe a;  yMEHHE  INPUMEHATh  INPU3HAKA  PABEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHUKA, TEOPEMY
[Tudaropa, TpPUroHOMETPUUECKHE COOTHOIICHUS ISl BBIYMCIICHUS JJIMH,

pacCTOsHUM, TIOIIAIEH

12

Ymenue wu3o0OpaxaTb IUIOCKME (QUIYpl W HMX  KOMOMHAauuw,
IIPOCTPAHCTBEHHbIE (QUTYpPHl OT PYKH, C TIOMOIIBI0O YEPTEKHBIX
MHCTPYMEHTOB U  DJIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY  HJIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMmenue ONCpUPOBATh NNOHATUAMMU: MIPAMOYTOJIbHAsA CUCTEMA KOOPAUHAT,
KOOpAWHATBI TOUYKHU, BEKTOP, CyMMa BEKTOPOB, ITPOU3BCACHHUEC BEKTOPA Ha
YUCJIO, CKaJLIPHOC IIPOU3BCACHHUC BCKTOPOB; YMCHHC MHCIIOJIB30BATh
BCKTOPBI U KOOPJAWHATHI IJIA TPCACTABJICHUA JaHHBIX U PCIICHUA 3aaa4, B

TOM YHCJIC U3 IPYTUX YUEOHBIX MPEAMETOB U peaTbHOM KU3HU

14

YMeHue onepupoBaTh TMOHSATHUSMH: CTOJOMKOBBIE U  KpPYTrOBbBIC
auarpamMmbl, — TaOnWIbl, cpeaHee  apudmMeTHdeckoe,  MeAMaHa,
HauOosblllee M HaWMEHbIIEEe 3HAYeHUs, pa3Max 4YHCIOBOrO Habopa;
yMEHHE  W3BIEKaTh,  HWHTEPIPETHPOBATH W  MPeoOpa3OBHIBATH
nHpOpMaIMIO, TPEACTABJICHHYIO B TaOMWIIaXx M Ha JUarpaMmmax,
OTPaXKaIOIIyI0 CBOMCTBA M XapAaKTEPUCTUKH pPEaNbHBIX MPOLECCOB U
SIBJICHUI; yMEHUE PACIO3HABATh U3MEHUYMBBIE BEIMYMHBI B OKPY’KaOILIEM

MUpE




15

YMeHue onepupoBaTh MOHATHUSMU: CIy4alHbIM ONBIT (Clay4yaillHBIN
HKCHEPUMEHT), 3JIEMEHTapHOe COObITHE  (IJIIEMEHTApPHBIH  HCXOJ)
CJIy4aifiHOT'O OTbITa, CIy4yailHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaxXxOJWTh  BEPOSITHOCTU  CIIydyalHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOXKHBIMHU  DJIEMEHTApHBIMM COOBITUSIMH; YMEHHE pelllaTh
3aJjaud METOJIOM OpraHU30BaHHOTO Iepedopa U € MCIOJIb30BaHHEM
IIpaBWJIa YMHOXXCHMS, YMEHHE OLICHMBATh BEPOATHOCTH PEAIBHBIX
COOBITUH W SBJIEHWH, MOHMMATh POJb MPAKTUYECKH JIOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHI B OKpPY’KaIOIIEM MUPE U B KU3HU; 3HAKOMCTBO
C TOHSATHUEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIINX

YHUCCII U €I'0 POJIbIO B MACCOBLIX SABJICHUAX
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YMmenue BI:I6I/IpaTB HOI[XOI[HH.[HIZ H3yquHBII>’I MCTOHA Ui PCHICHUA
3aaa4yd, IMPHUBOJUTHL IMPUMCEPBI MATCMATHYCCKUX SaKOHOMepHOCTGI\/JI B
npupoac M KHU3HH, paClio3HaBaTh IMPOABICHHEC 3aKOHOB MAaTCMAaTUKH B
HCKYCCTBC, OITMChIBATDH OTACIIBbHBIC BBIJAOIIUECA PE3YJIbTAaTHhI,
IMOJIYUCHHBIC B XOJ€ PAa3BUTHUA MATCMATHKH KaK HAYKW, IMPUBOJIUTH
MMPpUMCEPBI MATEMATHYCCKUX OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U

BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, ITIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna ¥ BEIYUCICHUS

1.1 Harypanbnblie u nenbie ynucna. [IpusHaku 1eIMMOCTH LETBIX YUCEI

OOBIKHOBEHHBIE U JCCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHbIE MEPHOANYECKUE
1.2
npodu

1.3 PammonansHbie uncna. ApudMeTHYecKre onepaliu ¢ palMoHaIbHBIMU YHCIIAMA

JleiictBuTenpHble uncnaa. ApuMeTHYecKHe OmNepanuu ¢ JIeHCTBUTEIbHBIMU

1.4
YHCITaMHU
s [TpubnukEHHBIE BBIYMCICHUS, IIpaBUia OKPYIJICHHs, NPUKUIKA M OICHKA
' pe3ynbTaTa BEIYUCICHUN
2 AnrebpanuecKue BBIPAKCHHS

2.1 BykBeHHbIe BbIpakeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )

CTCHCHB C [CJIBIM II0Ka3aTCJIEM. CTGHGHB C paI_[I/IOHa.HBHBIM IIOKaA3aTCJICM.
2.2
CBoiicTBa cTeneHu

2.3 MHOro4iIeHb!

2.4 Anrebpanyeckas 1poOb

Apudmernueckuil KOpeHb HaTypalIbHOW cTeneHH. JlefcTBus ¢ apudMeTHuecKuMu

> KOPHSIMHU HaTypaJIbHOW CTENIEHU

3 VYpaBHEHMsI U HEPABEHCTBA

- Ilensie u apoOHO-panMOHanbHble ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUU

35 Ilenble u npoOHO-panMOHaTIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH

HEPaBEHCTB

3.3 Pertenrie TEKCTOBBIX 3a1a4

4 YucnioBbie IIOCICO0BAaTCIIBHOCTHU

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUS MTOCIEA0BATEILHOCTEN

4.2 Apudmernueckas u reoMmeTpudeckas nmporpeccun. opmya CI0KHBIX TPOIIEHTOB

5 OyHKIU
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@yukiwys, cnocoOsl 3aanus Gyskiun. I'papux ¢pyakmum. O6nacTs onpeaeneHus

U MHOXECTBO 3HaueHmid  ¢yHkuuu. Hymm  dysaxkumm.  [IpomexyTku

5.1. | 3HakomocTosIHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (YHKIIMA. MaKCUMyMBI |
MUHUMYMBbl (QyHKuuu. HawnOonpimiee u HamMmeHbllee 3Ha4YeHHWE (QYHKIMU Ha
POMEXKYTKE

6 Koopaunats! Ha psAMON U IJIIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlexapToBbI KOOPAUHATHI HA IIJIOCKOCTH

7 I'eomeTpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA

7.2 TpeyronapHUK

7.3 MHOroyroiabsHUKH

7.4 | OKpy>XHOCTb U KpyI'

7.5 N3MepeHne reoMeTpuieCcKuX BEJTMYNH

7.6 BexkTopsl Ha 10CKOCTH

8 BepositHOCTB U cTaTHCTHKA

8.1 OnucarenpHasi CTaATUCTUKA

8.2 | BepostHocTh

8.3 KomOunaropuka

8.4 MHuoxecTBa

8.5 I'padmr
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