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Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI 0 peaAMeTa

BbInyCKHUKH 10/IZKHBI 3HATh:

- METO/bI IPOBEPKU NMPABUIBHOCTU PELICHUS 3a/1aHU;

- METO/Ibl PEILIECHUS PA3JINYHBIX BUJOB YPAaBHEHUIN U HEPABEHCTB;

- OCHOBHBIE IIPUEMBI PEIICHUS TEKCTOBBIX 3a/1a4, a TAKXKE MPOBEPKHU IPAaBUILHOCTU OTBETOB; -
AIIEMEHTAPHBIE METO/IbI UCCIIEIOBAHUS (DYHKIINH.

- METO/Ibl HAX0XJACHUS CTATUCTUUECKUX XapaKTEPUCTUK

- METOJbI PEIICHUS T€OMETPUYECKUX 3a4a4

BbInycCKHUKH 10JIZKHBI YMETD!

- IPOBOJUTH IPe0oOpa30BaHUs B CTEIIEHHBIX, APOOHO-PALIMOHATIBHBIX BBIPAXKEHUAX; - PEIIaTh YpaBHEHUS U
HEPABEHCTBA PA3JIMYHOIO TUIIA;

- IPUMEHATDH CBOICTBA apu(PMETUUECKON U T€OMETPUUECKON MTPOrpeCcCui;

- pelaTh pa3JInyHble TEKCTOBBIC 3a/1a4U;

- peuiaTb KOMOMHATOPHbBIE 3a/1a4H

- HaXO/AUTh BEPOSITHOCTH CIYYalHBIX COOBITHI B MPOCTEHUIINX CITydasx

- HCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS B PA3JIMYHBIX KU3HEHHBIX CUTYalUsIX, IPAaKTUYECKOI
NESATENBHOCTH.

- YMETh paclo3HaBaTh FreOMeTpHUecKrue (GUrypbl, pa3IndaTh B3aUMHOE PACIIOJIOKEHHE, H300paKaTh
reoMeTpuueckre (GUrypbl, BBIMOIHITH YEPTEKH 110 YCIOBHIO 331a4H.

- JIOJDKHBI UIMETh AJIEMEHTapHbIe YMEHUS pelaTh 3a/1a4k 0053aTeIbHOTO U MOBBIIIEHHOTO YPOBHS
CIIOXKHOCTH;

- TOYHO M TpaMOTHO (QOPMYIHPOBATH U3y4EHHbIE TEOPETUYECKUE MOJIOKEHUS U M3j1araTh COOCTBEHHbBIE
pacCyXJeHHs TpH pEHIeHUH 3a]a4, IPaBUJIbHO TIOJb30BATHCS MAaTEMaTUYECKOM CHUMBOJIMKOM H
TEPMHUHOJIOTHEHN, IPUMEHSTH palliOHaIbHbIE IPUEMBbI TOXK/IECTBEHHBIX MpeoOpa3oBaHUil.

1. YMeTh BBINOJHATH JeHCTBHS ¢ 4YHcJIaMU: BBIMONHATE apudmeTndeckue NEeHCTBHS: CIIOXKEHUE U
BBIYMTAHUE JIBY3HAYHBIX YUCENl U JAECCATUYHBIX ApoOel ¢ NByMsl 3HaKaMM, YMHOXKEHUE YHCEN, ACUCTBUS C
npoOsiMu. BeimonHATh apudmeTHueckue ACUCTBHUS C pallMOHAIBHBIMU 4HClIaMu. HaxoauTe 3HaYeHHs
CTEIMEHEN U KOPHEH, a TaKKe 3HAUCHUS YHUCIOBBIX BBIPAKEHUM.

2.  YMeThb BBINOJHATH ajredpanveckue npeoopa3zoBanusi: BeImomHATE 1eHCTBUS ¢ MHOTOUYICHAMH U C
anredpanveckumu aApoosmu. [IpumeHsTh cBOMCTBA apuMETHUECKUX KBaAPATHBIX KOPHEH /7151 BBIYUCIICHUS
3HaYEHUH U MpeoOpa30BaHUN BbIPAKEHH, COIEPIKALIUX KOPHHU.

3. YMeTh pemiaTh ypaBHeHHUSI U HepaBeHcTBa: Pemate JMHEHHBIE, KBaJpaTHbIC, pallOHAIbHbBIC
ypaBHEHHUS, CHUCTEMbl IBYX YypaBHeHHMH. Pemars nuHeliHble W KBaJpaTHbIE HEPAaBEHCTBA C OJHOMN
MEPEMEHHOMN U UX CHCTEMBI.

4. Ymerb BBINOJHATH jAeiicTBUsA ¢ pyHkuusamu: Pacrnos3HaBath reomerpuueckue U apudmernyeckue
MIPOrPECCUH, MPUMEHATH GOPMYIBI OOLIMX YJICHOB, CyMMbI N YWICHOB apU(PMETUYECKON U TeOMETPHIECKON
nporpeccuii. Haxoaute 3Hauenust ¢yHkiuu. OnpenensTs CBOCTBa (yHKUMU MO TpaduKy U ONUCHIBATh
cBoiicTBa QyHKIMH. CTPOUTH TpaduKu.

5. ¥YMmerp BBINOJHATH BbIYHUCJIEHUS] W NPHUBOAUTH O0OCHOBaHHbIE J/I0Ka3aTelbCTBa B
reoMeTrpuuyeckux 3agadax: Pa3OupaTbCsi B OCHOBHBIX T'€OMETPUYECKUX TMOHATHUAX U YTBEPKICHUSX,
JIOKa3bIBaTh MUX BEPHOCTh. YMEIO CTPOUTH T'€OMETpUYECKHE (PUTYphl M 4YepTexXu Ais 3anad. [IpumeHsTh
reoMeTpuueckue GOpMyIbl s perieH s 3aaay.



Coaepikanue NporpaMMsl

Moayas Ne 1. AJITEBPA. / 18 yacos /
Yucaosblie Bbipazkenus. / 1 yac /
CBolicTBa CTENEHU C HATYpaJbHBIMM NoOKa3aTessiMU. CpaBHEHUE, CIIOXKEHME, BBIUYMTAHHWE, YMHOXKEHHE U
JIeTICHUE HATypaJbHBIX YHCEN, JECATHYHBIX ApoOeil M OOBIKHOBEHHBIX ApoOeil. CrokeHue, BBIYMTAHUE,
YMHOKEHUE M JEJICHUE CMEIaHHbIX 4ucel. [lopsmok BbionHeHus AedctBui. HartypanpHble yucna.
Apudpmernueckue IeHCTBHA ¢ HATYpalIbHBIMH yuciaMi. CBOHCTBA apuPMETHIECKUX NeHCTBUH. JlennMocThb
HaTypainbHbIX uncen. emurenu u xpatHeie uncna. [Ipusnaku neaumoctu Ha 2, 3, 5, 9, 10 [enenue c
octatkoM. [IpocTteie uncna. Pa3noxenue HaTypaibHOTO YKMCiIa Ha mpocThie MHOXkUTEH. Haxoxnenue HOK,
HO/l. OObikHOBEHHBIE APOOU, NCHCTBHSI ¢ OOBIKHOBEHHBIMH IpOOsMH. JlecsaTuaHble NpoOu, NEHCTBUS C
NECSITUYHBIMU JIpo0simu. [IpuMeHeHre cBOMCTB AJIsl yIPOLIEHUS BbIPAKEHUH.
Yucaosas npsamas. / 0,5 yacos /
CpaBHEHHE M HAXOXKJIEHHE KOOPAMHATHl TOUKM HA YUCIOBOW MpsiMON. UuCoBbIE MpsMble HATYypalbHBIX
qucesl, APOOHBIX YHUCET U LIETIBIX YUCEIL.
Crenenb u eé cBoiicrBa. / 0,5 uyaca /
CpoiicTBa cTemeHM ¢ IenbM MokaszarensiMu. I[lpuémbl pasnoxkeHuss Ha MHoxurenu. ColicTBa
apudmernueckux neiicteuil. HaxoxxaeHue 3HaueHUN NEPEMEHHOM.
IMocnenoBaTeIbHOCTH M TIpOrpeccuu. / 2 yaca /
Onpenenenre YMCI0BOM MMOCIIENOBATENLHOCTH, apu(PMETHIECKON U TeoMeTpUUecKoil mporpeccuil. PazHocTh
apuMETHYECKON TMpOorpeccuu. 3HaMEHaTeldh TE€OMETPUUYECKOW mporpeccuu. PexyppenTtHas Qopmyna.
®opmyna n-oro ujeHa apupMeTHYeCKOH U TeOMETPUUECKON Mmporpeccuii. XapakTepucTUYECKUE CBOMCTBA.
Cymma mn-miepBbIX UIEHOB apudmernyeckol M reomeTrpuyeckoil mporpeccuif. Cymma OecKOHEUHOMH
reoMeTpuueckoi nporpeccun. KomObuHupoBaHHbIE 33124 H.
HppauuonaiabHblie Bbipa:kenus. / 1 yac /
CpoiictBa apudmernyeckoro kBaapaTHOro KopHs. CTraHnapTHbI BuA yucia. DopMylbl COKPAIIEHHOTO
ymMHOXKeHUsA. [IpueéMbl pas3nokeHus: Ha MHOXHUTETU. ApudMETHUeCKHe ISHCTBUS C HUPpalMOHATbHBIMU
YUCJIAMM.
YpaBHeHusi M HepaBeHCTBA. / 2 yaca /
CriocoObl pelieHusi pa3iMyHbIX YpaBHEHUW (JMHEHHBIX, KBAaAPAaTHBIX U CBOJUMBIX K HHUM, APOOHO-
palMoOHAIBHBIX U YPAaBHCHUM BBICHIMX CTETCHEH). Pa3mudHbie METOIBI PEIICHUS] CUCTEM YpaBHEHUM (METO/T
MOICTAaHOBKHU, METOJI ciokeHus ). [IpuMeHeHre crenuanbHbIX MPUEMOB MPU PEIIEHUN CHUCTEM YpaBHEHUH.
CriocoObl pelieHus pa3iMYHbIX HEPABEHCTB (UMCIOBBIX, JIMHEWHBIX, KBAaJApaTHBIX). MeToa WHTEpBAaJOB.
Ob6nacTb onpeaeneHus BoipakeHrs. CUCTEMbl HEPABEHCTB.
JluneiiHble U KBaJpaTHbIE YPaBHEHHsI U HEPABEHCTBA C MapaMeTpoM, crocoObl ux pemeHus. [Ipumenenue
Teopembl Buera. PacrnonokeHue KOpHEW KBaJpaTHOTO YpPaBHEHUSI OTHOCUTEIBHO 3a/IaHHBIX TOYEK.
CucTteMbl TUHEUHBIX YpaBHEHUM. PaBHOCUIIbHBIE YpaBHEHUS.
IIpeoOpa3oBanme ajqredpanvyeckux BbIpaskeHui. / 2 yaca /
Bripaxkenusi ¢ nepeMeHHbIMH. TOXAECTBEHHbIE MPE0Opa30BaHUs BBIPAXKEHHI C MEPEeMEHHbIMU. 3HAa4YEHHE
BBIPAKEHUI MPU M3BECTHBIX YMCIOBBIX JAHHBIX MEpeMEHHbIX. OJHOWIEHb U MHOrO4WwIeHbl. CTaHAAPTHBIN
BUJI oJHOWIeHa, MHOTOwIeHa. Koaddunuent oanounena. Crenens oqHOWIeHa, MHOTOWIeHa. [leiicTBus ¢
OJIHOWIEHAMH M MHOrowjieHaMu. Pa3noxkeHue MHOTOwWwIeHa Ha MHOXUTEIH. Popmysbl COKpalleHHOTO
yMHOKeHUsl. CrocoObl pa3iokeHHs: MHOTOWIeHAa Ha MHOXUTENU. PanmoHanbHble ApoOM U UX CBOMCTBA.
JlomycTuMble 3HAu€HUs TMEepEeMEHHBIX. TOXXIECTBO, TOXAECTBEHHBbIE MPEeoOpa3oBaHUs pPallMOHATBHBIX
npob6eii. CTeneHb ¢ LENbIM MOKa3aTeneM U ux cBoictBa. KopeHb n-oif cTeneHu, CTENeHb ¢ palliOHAIbHBIM
MoKasareJieM U UX CBOWCTBA. BripaxkeHue nepeMeHHoi u3 popmyinbl. HaxoxxneHue 3HaueHU mepeMeHHOM.
I'paduku anHelHON, KBAAPATHYHO’ U IPOOHO-PallMOHAILHON GyHKkuMH. / 2 yaca [lonsTre GpyHKIUM.
Oynkius u aprymeHT. O6nacts onpenenenus GyHknuu. O6nacte 3HadeHnd ¢yHKiuu. ['paduk pyHKIMM.
Hynu ¢ynxnun. @ynkuus, Bo3pactaromas Ha otpeske. OyHkius, yObIBarolias Ha OTpe3Ke. Y CTaHOBJICHUE
COOTBETCTBUS MEXAY I'paduKkoM (QYHKIMHM U €€ aHAINTUYECKUM 3aJaHueM. YpaBHEHUs NPSAMBIX, napadoul,
runep6oit. ['eomeTprueckuii cMbIC KOA(PGHUIMEHTOB Ul YpaBHEHUH npsMoil u mapaboiibl. OyHKINHU, UX
cBoiicTBa M Tpauku (IMHEHas, OOpaTHO NPONOPIMOHANIbHAS, KBajgpaTHuHass U Jp.) «CUUThIBaHHE»
CBOMCTB (yHKIMHM TO e¢ Tpapuky. AHAIM3UPOBAHHWE Tpa(UKOB, OMUCHIBAIOIIUX 3AaBUCHUMOCTb MEXIY
BEJIMYMHAMHU. Y CTAaHOBJICHHE COOTBETCTBHUS MEXIy I'padMKoM (PYHKIMM M €€ aHATUTHUECKUM 3aJaHHEM.



Jluneiinast ¢yHKius U ee cBoiictBa. I'paduk nuHeiHON ¢GyHKUMU. YTIOBOM KOI(DGUIMEHT (QYHKIHH.
OO6partHo mponopruoHanbHas (GyHkuus U ee cBoiictBa. Kampartuunas QyHKus u ee coiictBa. ['padux
KkBagpaTtuuHoil ¢pyHkimu. Crenennas ¢pynkuus. YerHas, Heyetnas Gpynkuus. CBOWCTBA YETHOW W HEUYETHOU
creneHHbIX QyHKUMU. ['paduku crenennsix Gynkumii. Yrenne rpagukoB GyHKIUI.

Pemenne cucrem ypaBpHeHuii ¢ noMombo rpagukos. / 1 yaca /

JluneiiHble ypaBHEHHS ¢ OJHOW mepeMeHHON. KopeHb ypaBHeHus. CHUCTEMbl JMHEWHBIX YpaBHEHMM.
Metoapl pemieHusi CHCTEM YypaBHEHMi: rpaduueckuit merton. Ksanmparuwsie ypaBHenus. HemosHoe
KBaJ[paTHOE ypaBHEHHE. YpaBHEHHs OKpYKXHOCTH. OOpaTHO MponopruoHalbHAs (PYHKIHS U €€ CBOMCTBA.
OyHKIMKM, WX CBOWCTBA M rpaduku (MHEHHas, OOpaTHO NPONOPIHMOHATBHAS, KBaJpaTU4HAs M Jp.)
«CunTpiBaHMEe» CBOWUCTB (yHKIMH TIO0 e¢ TpaduKky. AHaIM3UpOBaHHE TPadUKOB, OIMHMCHIBAIOLINX
3aBHCUMOCTh MEXKIy BEIUYMHAMH. YCTAHOBJIGHHE COOTBETCTBUS MEXIY TpadukoM QYHKIUH H €€
AHAJIUTUYECKUM 3aJaHUEM.

TexcroBble 3axaun. / 2 yaca /

3amaun Ha MPOLEHTHI. 3a/1aui Ha «IBIDKEHUE», HA «KOHIEHTPAIMIO», HA «CMECH U CILIaBBI», Ha «PabdoOTy».
3aaui reOMETPUUECKOro coJepKaHusl. TeKCTOBbIE 3314l Ha JABM)KEHUE M CIIOCOOBI perieHus. TeKkcToBbIe
3a/lauyd Ha BbIUMCIEHHE oObeMa paboThl U CHOCOObI MX penieHud. TekcToBbIe 3aJauu Ha IMPOLIEHTHOE
COJIep’KaHue BEIIECTB B CILJIaBaX, CMECSIX U PacTBOPAX, CIIOCOOBI PEIIEHUSI.

Moacuér mo ¢popmyaam. / 1 yac/

[Toncuer manHbIX 1O TOTOBOM opMyIie.

CraTtucruka. / 1 gyac /

AHanu3 1aHHBIX IOKa3aTelel Mo [uarpaMmme.

BepositHocTb. /1 yac /

Cpennee apudmernueckoe, pasmax, Moja. MenamaHa, Kak CTaTUCTHYeCKas Xapaktepuctuka. COop u
IPYNIUPOBKA CTATUCTUYECKUX JAHHBIX. MeToAbl penieHus KOMOMHATOPHBIX 3ajad: mepedop BO3MOKHBIX
BApUAHTOB, JIEPEBO BapUAHTOB, IPABUIIO YMHOKeHUs. [lepecTaHOBKH, pa3MelieHus, couetanus. HauanpHbie
CBEJICHUs W3 TEOPHUU BEPOSTHOCTEH. BeposTHOCTh ciydaiiHOro coObITHs. ClOKEHHWEe W YMHOXEHUE
BEPOSITHOCTEM.

IMpuxkaagupie 3agauu reomerpun. / 1 yac /

Beruncnenue niavHsl ¥ IUomany yyactka. HaxoxneHus pacCTOsAHHUS Ha MECTHOCTH. BBIYMCIIEHUS BETUYNHEI
yria npubopos. HaxoxaeHus ocelt cumMeTpun Ha MecTHOCTH. Haxok1eHHs TOBOPOTa yrjla Ha MECTHOCTH.

Monyas Ne 2. TEOMETPHUSL. / 16 yacoB / OcHOBHBIE
YTBep:KIeHUus U TeopemMbl. / 2 yaca /
OcHOBHBIE NIOHATUSA U YTBEPKIACHHUS I€OMETPUU. AKCHOMA NapaJuIeIbHbIX NpsAMbIX. CBOMCTBA U NPU3HAKU
napajyieNIbHbIX NpsiMBbIX. BeicoTa, Meanmana, cpefHss JMHHUA —TpeyrojbHHKa. PaBHOOEnpeHHBIH,
PaBHOCTOPOHHHUI M IpPSIMOYTrOJbHBIN TpeyrosbHUKU. IIpu3Haku paBeHCTBA M IMOAOOUS TpPEyroJbHHUKOB.
Teopema o cymme yrioB TpeyrojbHuka. CBONCTBA paBHOOEIPEHHBIX, PABHOCTOPOHHUX U MPSMOYTOJIBHBIX
TpeyroJapHUKOB. HepaBeHCTBO TpeyroapHUKOB. Buasl MHOTOYroapHUKOB. IlapamienorpaMm, ero cBoiictsa u
npu3Haku. PoMO, npsMoyroiabHUK, KBagpaT
n ux cpoiicrtea. Tpaneuusa u ee coiicrBa. CpenHsas nuHus Tpaneuuu. [IpaBuibHbIE MHOTOYTOJIBHUKH.
KacarenbHast K OKpYyXHOCTH U €€ cBOMCTBA. OKpYKHOCTb, OIIMCaHHAsI OKOJIO TPEYrojpHuKa. OKpYyKHOCTb,
BIIMCAaHHAs B TPEYTOJIbHUK. 3a/1a4 Ha JOKa3aTEJIbCTBO.
Jaunbl. / 2 yaca /
Boruncnenue anuH. BeluncieHue JUIMH 2J€MEHTOB TPEYrOJBHUKOB U YETHIPEXYrOJIBHUKOB. PenieHue
TpeyrosibHukoB. Teopema Ilucdaropa. Teopema cuHycoB M KOCHHYCOB. CpenHsisi JUHHS TpareruH.
[lepumeTp TpeyrosibHMKa U 4ETBHIPEXYroJbHUKA. JlInHA OKpy:kHOCTH. HaxoxkaeHue paanyca BIMCaHHON U
OTMCAHHOM OKPYXHOCTH.
Yrasl / 2 yaca /
Boeluncnenue  yriioB  TpeyroibHMKa W 4eThlpexyroipHuka. CyMMa  yrioB  TpEyroJbHHKa H
YeTBIPEXYroJIbHUKA. BHEIHUI yron tpeyroipHuka. LleHTpaabHblil M BOMCAHHBIN YIIBL.
Ilnomane. /3 yaca /
Boruucnenue mnomaneit. Haxoxnenune mnomanu ¢uryp no ¢dopmynam. Ilnomans kBagpata. Ilnomaau
TpeyroapHuka. [lnomans mpsmoyronbHuka. Ilmomanu pomba. Ilmomans mnapamnenorpamma. [lnomansb



tpaneruu. Ilnomans kpyra. Inomans kpyroBoro cekrtopa. Ilmomans ¢urypel uepe3 ero mepumerp u
paauyc BIMCAHHOM U ONMCAHHON OKPYKHOCTEM.

Tpuronomerpus / 2 yac /

CooTHoIIEHHS MEXIY CTOPOHAMH U yIJIaMH HPSAMOYIOJIBHOIO TpeyrosibHUKa. CHHYC, KOCUHYC U TaHI€HC
OCTpPOro yrijia IMpsIMOYrOJIbHOTO TpeyrosibHUKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 3HAUEHUS
CHUHYCa, KOCHYCa U TaHreHca juid yrios 30°, 45° u 60°.

JABu:keHMs HA MI0CKOCTH. / 1 yac /

OtobOpaxenue miockoctu Ha ceds. [lonstue npmwkeHus. OceBas W IEHTpalbHAs CUMMETPHH.
[Tapannensubiii nepenoc. [loBopot. HanoxxeHnus u 1BUKEHUS.

BekTops! Ha m1ockocTH. / 1 yac /

Bexropel Ha muockocTtu. [lonsitue BekTopa. PaBeHcTBO BekTOpoB. OTKia/AbIBaHUE BEKTOpa OT JaHHOU
ToukHd. Clo’keHHe U BblUUTaHUE BEKTOPOB: CymMMa JIByX BEKTOPOB. 3aKOHBI CI0XEHHs BEKTOpOB. IIpaBuio
napajuienorpamma. CyMMa HECKOJIbKUX BEKTOPOB. BblunTaHue BEKTOPOB. YMHOKEHHE BEKTOpa Ha YHUCIIO.
[IpumeHeHne BEKTOpPOB K peIIeHHI0 33had. PaznojkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunatsl Bektopa. Ilpocreiimue 3agauun B koopauHatax. CBA3b MEXIy KOOpAMHATaMU BEKTOpa U
KOOpJMHATaMM €ro Havaja u KoHua. [IpumMeHeHre BEeKTOpOB U KOOPAMHAT MpH pelieHuu 3a1ad. CkaiasipHoe
MIPOM3BECHUE BEKTOPOB U €ro INpPUMEHEHHE B TIE€OMETPHUYECKHUX 3aJadax. YTOJd MeXAy BEKTOpamH.
CkansipHoe npou3BeieHre B koopAuHaTax. CBoMCTBa CKaJIsIPHOTO IPOU3BEICHUS BEKTOPOB.

Oo6o61marniee nopropenne. / 1 yac /

Pemenune 3amau U3 KOHTPOJIBHO-M3MEPUTENbHBIX MaTepuanoB OI'D (mepBas yacTh M3 TPEHUPOBOUHBIX
BApUAHTOB).

Oo6o61maroniee noBTopenue. / 2 yaca /

Pemenune 3agau W3 KOHTPOJILHO-U3MEPHUTENbHBIX MarepuanoB OI'D (MONHBIA TEKCT TPEHUPOBOYHOIO
BAapHAHTA).
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