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PABOYASA ITPOI'PAMMA

Y4eoHoro kypca «M30paHHble BOIPOCHI MATEMATUKI

VYuurens Muxeeoit AHacTacuu AJIEKCaHAPOBHBI
Ha 2023-2024 y4eGHblii rox

[Tporpamma paccunrtana Ha 34 y4. HeieNb, 34 4acOB B rojl, COTJIACHO Y4€OHOMY TUTAHY IIKOJHI.
[TporpammMa ganHOTO Kypca noarotosiena B cootBeTcTBu ¢ ®I'OC no maremMaTnke v NOJTHOCTBIO PEeaTn3yeT
®I'OC no maremaTuke B 9 Kiacce.

c. MaJsqoBka 2023



IHosicHuTeIbHAA 3aNMCKA

JlaHHas mporpamMma 3JIEKTUBHOIO Kypca IIpelHa3HadyeHa [uid oOydaromuxcss 9-X KJ1accoB
001eo0pa3oBaTeNbHBIX YUpPEKACHUNW U paccunTaHa Ha 34 yaca. OHa mpeqHa3HAYCHA JUIS TMOBBIIICHUS
3¢ GEKTUBHOCTH MOATOTOBKU oOOydarommxcss 9 kiacca K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHy IO
MaTeMaTHKe 32 KypC OCHOBHOM ILIKOJIBI U MPEAyCMAaTPUBAET MX MOJATOTOBKY K JalbHEUIIEMYy O0OY4EeHHUIO B
CpeaHel MIKoJIe.

[Iporpamma 37€KTHBHOTO Kypca coderaercs ¢ mo0biM YMK, pekoMeHI0BaHHBIM K HCIIOIB30BAHUIO
B o0Opa3zoBaTenpbHOM mpouecce. IIporpamMMa 3J€KTMBHOIO Kypca cOIJlacOBaHa C TpeOOBaHUSAMU
rOCYJJapCTBEHHOTO 00pa30BaTEILHOTO CTAHAAPTA U COJEPKAaHHEM OCHOBHBIX MPOrpaMM Kypca MaTeMaTUKH
OCHOBHOM IIIKOJIBI.

[TporpamMmMoii MIKOJIBHOTO Kypca MaTeMaTHKH HE MPEIyCMOTPEHbI 0000OIIEHHE M CHCTEMaTHU3alus
3HaHUI [0 pasIMYHBIM pa3jieiaM, MOITYYEHHBIX y4YalllMMHUCS 3a Bech Iepuoj oOydeHus ¢ 5 mo 9 kiacc.
OnexkTuBHbIN Kypc «/30paHHbIE BOIIPOCH MaTEMATUKM» TO3BOJIUT CUCTEMATU3UPOBATh U YIIIYOUTh 3HAHUS
yUaIIMXCsl 0 pasjIMYHbIM pa3jieraM Kypca MaTeMaTUKU OCHOBHOM IIKOJIBI (apudmeruke, anreodpe,
CTaTUCTUKE M TEOPUU BEPOSTHOCTEHM, TreomeTpuu). B maHHOM Kypce Takke paccMaTpUBaOTCS
HECTaHJApPTHBIC 33aJaHMs, BBIXOSIIUE 32 PAMKU IIKOJBHOW MpPOrpaMMsl (rpaduku ¢ MOIyJeM, KyCOYHO-
3aaHHble (PYHKIMH, pelIeHne HECTAaHAAPTHBIX YPAaBHEHHU U HEPABEHCTB U Jp.). 3HAHUE 3TOT0 MaTepuaia u
YMEHHUE €ro NPUMEHSTh B MPAKTHMUYECKOW AEATENIbHOCTU MO3BOJMUT IIKOJIBHUKAM pELIaTh Pa3HOOOpasHbIe
3a]auu PAa3IUYHON CIOKHOCTH M TOATOTOBHUTHCS K YCIICIIHOM clade SK3aMeHa B HOBOW (hopMe HUTOTrOBOM
aTTeCTalluu.

Kaxnoe 3ansiTHe, a TakKe BCE OHU B 1I€JIOM HAIIPaBJIEHbI HA TO, YTOOBI Pa3BUTh UHTEPEC MIKOJbHUKOB K
IpeIMeTy, NO3HAKOMUTh UX C HOBBIMM HAEAMU M METOJAaMHU, PAaCIIUPUTh HpeACTaBIeHUE 00 H3y4aeMOM B
OCHOBHOM Kypce MaTepHale, a INIaBHOE, PACCMOTPETh HHTEPECHBIE 3aa4H.

OTOT Kypc MpeajaraeT ydaluluMcs 3HaKOMCTBO C MaTE€MaTHKOM Kak ¢ OOIIEKYJIbTYpHOW LEHHOCTHIO,
BBIPAOOTKOW TOHMMAaHHUS UMM TOTO, YTO MaTeMAaTHKa SBJISAECTCS MHCTPYMEHTOM IO3HAHUS OKPYXKAIOIIETro
MHpa ¥ caMoro ceosl.

Ecim B u3ydeHMM DpPEeIMETOB €CTECTBEHHOHAy4YHOI'O IMKJIA OYEHb BAXKHOE MECTO 3aHUMAcT
HKCHEPUMEHT U HMMEHHO B IPOLIECCE 3KCIEPUMEHTa M OOCYXJIEHHUS €ro OpraHu3alil U pe3yJbTaToB
(bopMHUpPYIOTCS U Pa3BUBAIOTCA MHTEPECHl YUEHHKA K JaHHOMY MPEIAMETY, TO B MaTEMAaTUKE SKBUBAICHTOM
SKCIIEpUMEHTA SBJIsIeTCs perieHue 3a1a4. CoOOCTBEHHO BECh KypC MaTeMaTHKH MOXKET ObITh MOCTPOEH U, KaK
IIPaBUJIO, CTPOUTCS Ha PEIIEHNUN PA3JIUYHBIX 110 CTEIIEHU Ba)KHOCTH U TPYJHOCTH 3a1ad.

[leqb 3JEKTHBHOIO Kypca: cHCTeMaTH3allMsd 3HaHUM M CHOCOOOB JEATEIBHOCTH YYaIlHUXCs 10
MaTeMaTHKe 3a KypC OCHOBHOM WIKOJIbI, MOJArOTOBKAa oOydaromuxcs 9 kiacca K OCHOBHOMY
rocyJlapCTBEHHOMY 3K3aMeHy 1o MaTemartuke. Ycnensas caada OI'D, nepexon B 10 kiace 1o BeIOpaHHOMY
npoduio(pu He0OX0IMMOCTH).

3ajaum Kypcea:

ooyuarowue: ((hopmuposarue nozHasamenvbHulx u rocuveckux YVJ/I[)
— ®@opmupoBanue "6a3bl 3HaHUN" TI0 anredpe, reOMETPUU U PeaTbHON MaTeMaTHKe, TO3BOJISIONIEH
OecCIpersITCTBEHHO ONIEPHUPOBATh MATEMAaTHUYECKUM MAaTEPHUAIIOM BHE 3aBUCUMOCTH OT CIIOC00a
MIPOBEPKHU 3HAHMM.

HayuuTs npaBUnbHOM HHTEPIIPETALIUN CIOPHBIX (POPMYITHPOBOK 3a/IaHUIA.
— Pa3BuUTh HABBIKK pPEIIEHUS TECTOB.
— Hayunts MmakcuManbHO 3G (HEKTUBHO paclpeAesiaTh BpeMsi, OTBEACHHOE Ha BHIMIOJTHEHNE
3aJIaHuA.
— TloaroroButs K ycnemHoi caade OI'D mo MareMaruke.

pazsusarowue. (hopmuposarue pezynramusnovix YV/[)

o YMCHHEC CTaBUTh IICPC co0oif 1ICIb — HeJjgenojgaranme, Kak IoCTaHOBKY y‘{66HOI>'I 3aga4d Ha OCHOBC
COOTHECCHHS TOT'O, UTO YKC U3BCCTHO U YCBOCHO yHallIUMCH, U TOT'O, YTO CIIC HCU3BCCTHO,



® [UIAaHUPOBATH CBOIO PadOTY - MVIAHMPOBAHHUE — OTIPEICTICHUE TTOCIIEA0BATEIILHOCTH MPOMEKYTOUHBIX
1eJIel ¢ y4eTOM KOHEYHOT'0 pe3yiIbTaTa; COCTaBJICHHUE MJIaHa U N10CIe10BaTEIbHOCTH JEHCTBUH;

® KOHTPOJIb B (hOpME CIMUCHUS CII0c00a IEHCTBHS U €r0 Pe3yJibTaTa ¢ 3alaHHbIM TAJIOHOM C LEJIBI0
0OHapyXEeHHs OTKJIOHEHUH U OTIMYUIN OT ITAJIOHA;

® OLIeHKA - BBIJICJICHUE U OCO3HAHKE yUall[UMCsI TOT0, YTO YK€ YCBOEHO M UTO €11€ MOAJIEKUT YCBOSHHUIO,
OCO3HAaHHE Ka4eCTBA U YPOBHSI YCBOCHMUS;

gocnumameinvHule. (popmuposarue KOMMYHUKAMUBHBIX U TUyHOCmMHbIX YV]])
® (opmupoBaTh yMEHHUE CIYyIIaTh U BCTYNATh B AUAJIOT;
® BOCIHUTHIBATh OTBETCTBEHHOCTh U aKKYPaTHOCTH;

® y4yacTBOBATh B KOJJIEKTUBHOM OOCYKJ€HUH, IPH ITOM YUYUTHCS YMEHUIO OCO3HAHHO U MPOU3BOJILHO
CTPOUTH PEYEBOE BHICKA3bIBAHNE B YCTHON M MMMCBMEHHOM (hopme;

® CMbICJI000pa30BaHNe T. €. YCTAHOBJICHUIO YYAIIUMUCS CBSI3M MEXKY LEJbI0 YIeOHOH JeATEIbHOCTH
U €€ MOTUBOM, JApPYTMMHU CIOBaMH, MEXIY pPE3yJbTaTOM-IIPOJYKTOM YYEeHHs, MHOOYKIaloUIM
NEeATEIbHOCTD, U TEM, PaJM YEr0 OHA OCYLIECTBIISAETCS, CAMOOPraHU3aLIMsL.

DyHKUMH Kypca

L4 OpHUCHTalUs Ha COBCPIICHCTBOBAHUEC HABBIKOB HOSHaBaTeHBHOﬁ, OpraHHSaHHOHHOﬁ ACATCIIBHOCTH,
L4 KOMIICHCaAIUsA HEJOCTATKOB 3VH 1o maremaruke.

Metoab! u ¢popmbl 00yUeHHS

Metonasl u (I)OpMLI 06y‘IeHI/I}I ONIPCACIIAOTCA Tpe6OBaHI/I$IMI/I 06yquH;1, C YYCTOM MHIAUBUAYAJIBHBIX U
BO3PACTHBIX 0COOCHHOCTEH ydaluxcs, pa3sBUTUA U CaMOPAa3BUTHUA JIMYHOCTH. B cBs3M ¢ 3THM OCHOBHEIE
IMPUOPUTETHI MECTOAUKH U3YUYCHUS KYypcCa:

e 00ydeHue 4epes OIbIT U COTPYIHUYECTBO;

®  y4YeT MHAMBHIYaJbHBIX OCOOEHHOCTEH M MOTPEOHOCTEN yyaruxcs;

®  MHTEPaKTUBHOCTH (paboTa B MalbIX TpyIax, pojieBble UTPbl, TPDEHUHTH, BHE 3aHATHUI - METO]T
IIPOEKTOB);

®  JIMYHOCTHO - JIEATENbHOCTHBIH U CYOBEKT — CYOBEKTHBHBIA MOAX0A (OoJbliiee BHUMaHUE K
JMYHOCTH YYaIlErocs, a He LEeNsIM YUUTeNsl, paBHOIPABHOE X B3aUMOJEHCTBHE).

Jliisg paGoThl ¢ ydamuMmucs, 0e3ycliOBHO, IPUMEHUMBI Takue (GopMbl pabOThI, KaK JIEKLIUS U CEMUHAp.
[ToMuMO 3THX TpPaJUIMOHHBIX (OPM PEKOMEH]YETCsl MCHOJIb30BAaTh TAKXKE IUCKYCCHM, BBICTYIUICHHUS C
JOKJIaJJaMH, COJEPKAIIMMK OTYET O BBIMOJIHEHUH MHAWBHUIYabHOTO WM TPYNIOBOTO JOMAIITHETO 3a/laHus
WIA C COJOKJIAJaMH, JONOJHSIOMMMH JIEKIHMIO y4uTesds. Bo3MOXHBI pa3nuyHble (POPMBI TBOPUYECKOU
paloThl yyamuxcs, Kak HallpuMep, «3alluTa peleHHs», OTYET M0 Pe3ylbTaTaM «IIOUCKOBOW» paboThI Ha
oOpa3zoBaTenbHBIX caiiTax B MHTepHeTe Mo ykazaHHOW Teme. Takum o0pa3oM, JaHHBIM Kypc HE UCKIIIOYaeT
BO3MOXXHOCTH MPOEKTHON JEATEIBHOCTH ydYalluXcs BO BHEYpOUHOE BpeMs. MTorom Takod nedATeabHOCTH
MOTYT OBbITh TBOPUYECKHE PAOOTHI.

[IpennaraemMslii Kypc SBJIS€TCS Pa3BUTHEM CHCTEMBI paHee MPHOOPETEHHBIX MPOrPaMMHBIX 3HAHHM, €ro
LIeNb - CO3/1aTh LIEJIOCTHOE MPEACTABIECHUE O TEME M 3HAYUTENIBHO PACIIUPUTH CIIEKTP 3a/ad, MOCUIbHBIX
uig ydanuxcs. Bee cBoiicTBa, BXOAIIME B KypC, M HX JI0Ka3aTeIbCTBA HE BBI3OBYT TPYIHOCTH Y YUaILIUXCS,



T.K. HE COHEpKAaT TPOMO3JKUX BBIKIANOK, a KaxXJoe Ipeablayliee TroToBUT mnocieaymwoee. [lpu
HaMpaBJSIIOIEH POJIM y4UTeNs HIKOJIBbHUKM MOTYT CaMOCTOSITEIbHO C(HOPMYIMPOBATH HOBBIE AJISI HUX
CBOMCTBAa M JaXK€ JOKa3aThb MX. Bce MOJIDKHO pacmonararb K CaMOCTOATENIBHOMY IIOMCKY M IOBBIIIATH
UHTEpEeC K H3y4YeHMIO npeamera. IIpencramisis ydampuMcs BO3MOXKHOCTb OCMBICINTH CBOMCTBA M HX
JI0Ka3aTeNIbCTBA, YUUTENb Pa3BUBAET T€OMETPUUECKYIO MHTYHUIINIO, 0€3 KOTOPOIl HEMBICIIMMO TBOPYECTBO.

Takum oOpa3oM, mporpamMma NpPUMEHHMMA JUIsl Pa3IMYHBIX TPYINI IIKOJIHHUKOB, B TOM 4YHCIE, HE
UMEIOIIUX XOpOoIlIed MOAroTOBKU. B 3TOM cilydae, yuuTenb MOXET Cy3uThb TPeOOBAaHUS U NPEIJIOKUTH B
Ka4yecTBe JOMAIIHUX 3aJlaHiii CO3JaHUE TBOPUYECKUX paboOT, IpU ATOM Y AETeH pa3BHBAETCS MHTYHTHUBHO-
aCCOLIMAaTUBHOE MBIIIJICHUE, YTO HECOMHEHHO, TOMOXKET UM IIPH BBINIOJIHEHUH 3a1aHuil OI'D.

OcHoBHast (QyHKLUS y4YUTeNnss B JaHHOM KYypCE€ COCTOMT B «COIPOBOKICHHM» Y4YalIerocs B €ro
[I03HABATEJIbHOM 1€ATEIbHOCTH, KOPPEKIIUH paHee MOIYYeHHbIX ydaumucs 3Y H.

H.]IaHl/IpyeMble pe3yJbTaThbl 0CBOCHUA KypcCa

[Inanupyemble pe3ynbTaThl 00y4EHUsI OTPAXKAIOT CIAEAYIOLIUE YEThIPE KATETOPUH 1103HABATEIbHON
o0macTu:

3uanue/noHNMMAaHME:
BJaJICHME TEPMUHOM; BJaJIEHHE pPa3IMYHBIMU SKBUBAJCHTHBIMU IPEJCTABICHUAMHU (HAIIpUMEp, 4HCIa);
pacrio3HaBaHHe (Ha OCHOBE OIpPEIENICHHUI, W3BECTHBIX CBOMCTB, C(POPMHPOBAHHBIX IPEACTABICHUN);
HCIOJIb30BAHUE PA3IUYHBIX MaTeMaTHUECKUX SA3BIKOB (CHMBOJIMYECKOIO, rpaduyeckoro), mnepexoy Ot
OJIHOT'O SA3BIKA K IPYrOMY; HHTEpIIPETALH.

Ymvenue IpUMEHUTDH AJTOPUTM:
UCIO0JIb30BaHUE (OpPMYJIbl KaK ajJropuTMa BbIYMCIEHUH; NMPUMEHEHHE OCHOBHBIX IpaBWJl ACHCTBUN C
qucIaMHy, alreOpandyecKMMU BBIPAXKEHUSMH; PELICHHE OCHOBHBIX TUIIOB YPAaBHEHHH, HEPABEHCTB, CUCTEM,
3a1a4.

YnMenue peliuTh MATEMATHYECKYIO 321a4V:
3aJJaHMs, TP PELIEHUU KOTOpbIX TpeOyercss MpUMEHeHHe (aKTyajau3alMs) CHUCTEMbl 3HaHMIA;
npeoOpa3oBaHue CBs3eH MEXIy H3BECTHHIMH (DaKTaMH;, BKIIOYCHHWE H3BECTHBIX NOHSATHH, NMPUEMOB U
CIOCOOOB peIlIeH!s] B HOBBIE CBSI3U U OTHOILEHMSI, YMEHUE PACIO3HATh CTAHIAPTHYIO 33/1a4y B U3MEHEHHOM
(hopMyIHUpOBKeE.

IlpyveneHnvie 3SHAHWNA B )KM3HEHHDBIX, PEAJbHBIX CUTYAINAX!
3a71aHus, GOPMYIHPOBKA KOTOPBIX «00JIeueHay B MPAKTUYECKYIO CUTYALlUIO, 3HAKOMYIO YJalllUMcs U
OJU3KYIO UX KU3HEHHOMY OTIBITY.

Harypajabnbie unciaa. [poou. PanuonanbHblie yuciaa

BBINYCKHHUK HAYYUTCS:

* IOHUMATh OCOOEHHOCTH JIECATHYHON CUCTEMBI CUMCIICHHS;

* OTIEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C JICTMMOCTBIO HATYPaIbHBIX YUCEIT,

* BBIpaXaTh YMCIIAa B SKBHBAJICHTHBIX (hopMax, BEIOMpast Hanbosee MOAXOASAIIYI0 B 3aBUCIMOCTH OT
KOHKPETHOW CUTYAallUH;

* CPaBHUBATH M YIOPSAI0YMBATH PAIIHOHAIBHBIC YUCTIA;

* BBINOJHATh BBIYMCICHHUS C PAlMOHATBHBIMH YHCIAMH, COYETasi YCTHBIC U MUCHbMEHHBIC TPUEMBI
BBIUUCIICHUH, TPUMEHEHUE KAIBKYIIATOPA;

* MCITOJIb30BaTh MOHATHS U YMEHUS, CBSI3aHHBIC C MPOMOPIUOHAIBHOCTBIO BEJIMUYUH, MPOIEHTAMHU, B XOJI€
pellIeHHs] MaTeMaTHUECKUX 3a/1a4 U 3a]1a4 U3 CMEKHBIX MPEIMETOB, BBIMOIHATh HECIOKHBIC TPAKTHUECKUE
pacy€Thl.

Buinycknux nonyuum 603moxcHocmo.

* NO3HAKOMUMBCS C NOZUYUOHHBIMU CUCMEMAMU CHUCTEHUS ¢ OCHOBaAHUAMU, omaudHbimu om 10;

* Yenyoumo u pazsunms npedCmasieHus 0 HAMypaibHbIX YUCIAX U CBOUCMBAX OeTUMOCIL,

*  HAYuUMbCA  UCHOIb306AMb  NPUEMbL,  PAYUOHATUSUPYIOWUE — BbIYUCIEHUS, NPUOOpecmu  NPUsbIYKY
KOHMPOUPOBAMb BbIYUCTIEHUS, 8b10UPAsL NOOX0OAWUL OJi CUMYayUuu Cnocoo.

JeiicTBUTEIbHBIE YHCIIA

BBINTYCKHHMK HAYYHTCS:




* HCIIOJIb30BAaTh HA4YaJIbHBIC MPECTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCENT,

* OIICPUPOBATH MTOHIATHEM KBaJIPATHOTO KOPHS, IPUMEHSTE €T0 B BEIYUCIICHHSIX.

Buinycknux nonyuum 603moxucHocmb.

* pazeums nPeocmasienue 0 Yucie U YUCI08bIX CUCIEMAX OM HAMYPAIbHbIX 00 OeUCMBUMEeNbHbIX YUCEL, O
POJIU BbIYUCTICHULL 8 NPAKMUKE;

* pazeumv u yenyoums 3HaAHUs 0 0eCAMUYHOU 3anucu OelcmeumenbHblX Yucen (nepuooudeckue u
Henepuoouveckue opoou,).

N3mepenusi, npudInKeHUs, OL[EHKH

BhIITYCKHUK HAYYUTCS:

* WCIOJIL30BaTh B XOJIC PEHICHMS 3aJay 3JCMCHTAPHBIC IPEJICTABICHUS, CBA3aHHBIC ¢ MPHOIMKEHHBIMH
3HAYEHUSIMU BEJIMYHH.

Buinycknux nonyuum 603moxucHocmb.

* NOHAMb, UMO YUCIO8ble OaHHble, KOMOpble UCNOIL3YIOMC Ol XAPAKMEPUCTNUKU — 00beKMOog
OKpYHCaAlouec0 Mupa, s8siomcs NPeuMyueCmeeHHo NPUOTUNCEHHBIMU, MO HO 3aNUCU NPUOTUNCEHHBIX
3HAYeHUll, Co0epICAUXC 8 UHPOPMAYUOHHBIX UCHOYHUKAX, MOJICHO CYOUmMb O NOSPEeUHOCmu
npuOIUINCEHUSL,

* NOHAMb, YMO NOCPEULHOCHb DPe3VIbMAma GblYUCIEHULl OO0NINCHA OblMb COUBMEPUMA C NOSPEUHOCTbIO
UCXOOHBIX OAHHbIX.

AJiredpanyeckue BbIpaKeHH s

BoINYCKHHUK HAYYUTCS:

* OIEPUPOBATH TOHATHUSIMH  «TOXKICCTBO», «TOXKICCTBEHHOE IMpeoOpa3oBaHME», peliaTh 3aadd,
cojiepkalire OYKBEHHBIC JaHHBIC; padOTaTh ¢ (OPMYIIaMu;

* BBINOJIHATH MPe0Opa30BaHusl BRIPAKCHHM, COICPIKAIIMX CTCIICHH C I[SJIBIMH ITOKa3aTe/IIMA U KBaJPATHBIC
KOpPHU;

* BBIIOJHATH TOXKJICCTBCHHBIC IIPEOOPA30BaHUs PAIllMOHAIBHBIX BRIPAKEHUH HAa OCHOBE MPaBUJI ICHCTBUI
HaJl MHOTOWICHAMH ¥ alre0OpandecKuMu APOOSIMH;

* BBIIIOJIHATH PA3JIOKCHUE MHOTOYICHOB HAa MHOYKUTEIIH.

Buinycknux nony4um 603M0HCHOCHIb HAYYUMBCSL:

* GBINOJHANMb MHO2OWA208blE NPEeOOPA308AHUS PAYUOHATLHBIX GbIPANCEHU, NPUMEHSISI WUPOKULL HAOOP
noco606 u npuémos;

* NPUMEHSIMb MONCOeCMBEHHbLE NPe0OPA3068AHUsL OJIsl PEUUEHUsL 30U U3 PA3IUYHBIX PA30el08 KypCa
(Hanpumep, 0151 HAXOHCOEHUS HAUOOIbULE20/HAUMEHbULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHus

BuINYCKHHUK HAYYUTCS:

* peuiaTh OCHOBHBIE BUBI PAIMOHAIBHBIX YPABHEHUHN C OJJHOW MEPEMEHHOM, CHCTEMBI ABYX ypaBHEHUH C
JIBYMsI IEPEMEHHBIMU;

* TOHMMAaTh ypaBHEHHE KaK BAXKHEHUIIYI0 MATEMaTUYECKYIO MOJIEIb JJIs OMMCAHUS U U3YYEHUs
Pa3HOO0Pa3HBIX pealbHBIX CUTYAIlUN, pelIaTh TEKCTOBBIE 3a/1a4H anreOpaniecKuM METOIOM;

* TPUMEHATH IpadudecKue MpeACcTaBIeHUs s UCCIIEJOBAHNS YPAaBHEHUN, UCCIIEAOBAHUS U PEIICHUS
CUCTEM YPaBHCHHI C IBYMS ITEPEMECHHBIMH.

Buinycknux nonyuum 603moxicHocmo.

* 061a0emb CNeyuarbHbIMU NPUEMAMU PeueHUs YPAGHEHUL U CUCmeM VPAGHEHUll, Y8ePEeHHO NPUMEHSMb
annapam ypasHeHutl OJisi peueHUss PA3HOOOPA3HbIX 3a0a4 U3 MAMEMAMUKU, CMENCHbIX NpPeoMemos,
NPAKMuKU,;

*  npumeHsmv epaguueckue NpeocmasieHus Oas UCCIe008aHUsl VPAGHEHUU, CUCmeM YPaeHeHUll,
cooeparcawux OykeenHvie Kodghhuyuenmeol.

HepaBencrBa

BhBINYCKHUK HAYYUTCS:

* TIOHUMATh ¥ MPUMEHSITh TEPMHHOJIOTHIO i CHMBOJIMKY, CBSI3aHHBIC C OTHOIIICHUEM HEPaBEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

* pemath TUHEHHBIC HEPABEHCTBA C OJTHOM MEePEMEHHON U X CUCTEMBI; pelliaTh KBaJpaTHbIC HEPABEHCTBA C
omopoit Ha rpaduUecKue MPeACTaBICHUS;

* IPUMEHSATH allapaT HEPABEHCTB IS PELISHUS 3a1a4 U3 Pa3IUYHbIX Pa3AesioB Kypca.




Buinycknux noayuum 603mMoicHocms HAY4umscs:

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCMBA HEPABEHCMS, Y8EPEHHO NPUMEHIMb annapam HepaseHcme
07151 peuteHus pazHooOPA3HBIX MAMEMAMUYEeCcKUX 3a0ay U 3a0ad U3 CMEeNCHbIX NPeOMemos, NPaKmuKu,

*  npumeHAmMb epaguieckue npeocmasierus OJisl UCCe008aHUS HEPABEHCNE, CUCTNEM HePABEeHCMa,
cooeporcawux OykeenHvie Kodghuyuenmol.

OcHoBHblIe OHATHSI. YncioBble QyHKIMI

BhIITYCKHUK HAYYUTCS:

* IOHUMATbh U UCIIOJIb30BATh (DYHKIIMOHAJIbHBIE MOHITHS U S3BIK (TEPMUHBL, CUMBOJIMYECKHE 0003HAYCHHUS );

* CTpOUTH TpaduKH 3JIEMEHTAPHBIX (DYHKIIMH; MCCIEIOBATh CBOWCTBA YWCIOBBIX (DYHKIMH HA OCHOBE
W3YYCHHUS TTOBEACHHS UX TPAPUKOB;

* MOHUMAaTh (PYHKLHIO KaK BaKHEHIIYI0 MAaTeMaTUYECKYI0 MOJENb JJIsi ONMUCAHUS MPOLIECCOB U SBICHHIMA
OKPYKAOIIEro MHpa, MPUMEHATh (DYHKIIMOHAIBHBIA S3bIK JIJIS OMMCAHMS M WCCIICIOBAHMS 3aBHCHMOCTEH
MeX1y (PU3NYECKUMU BEIIUUYUHAMHU.

Buinycknuk nonyuum 603moicHocms HAy4umvcs:

* NPOBOOUMb UCCIIE008AHUS, CBA3AHHbIE C U3YUeHUeM C8OUCMSE (YHKYUL, 8 MOM Yucie C UCHONb308aHUeM
KOMNblomepa, HA OCHOBe 2pApuKO8 U3YYEeHHBIX QYHKYULl cmpoums Oojiee ClodicHbie epaguKku (KYCOUHO-
3a0anHble, ¢ «BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNONIBL3068AMb (PYHKYUOHATbHBIE NPEOCMABLeHUs U C8OUCMBA QYHKYUL 0I5l peuleHUs MamemamuyecKux
3a0ay U3 pasnudHbIX pazoenos Kypcd.

YucioBble M0CJI€10BATETbHOCTH

BhINYCKHHUK HayYUTCA:

* [IOHUMATh U UCIIOJIB30BATh S3BIK TIOCIICIOBATEIIBHOCTEH (TEPMUHBI, CHMBOJIIMYCCKUE 0003HAYCHUS);

* IPUMEHATH (QOPMYJIBI, CBS3aHHBIC C APUPMETHUECKOH U TEOMETPUUYECKOH MPOTPECCHEH, W arapar,
c(OpMUPOBAHHBIN MPH U3YYEHUH OPYTHX pa3/IeloB Kypca, K PELICHHUIO 3a7a4, B TOM YUCJIE C KOHTEKCTOM
W3 peaIbHOM )KU3HH.

Bulnycknuk nonyuum 603mMoucHOCb HAYYUMbCS:

* pewiamv KOMOUHUPOBAHHBIE 3A0ayl ¢ NpUMEHeHUueM (OopMyl n-20 UYleHd U CYMMbl NEpebiX N UleHO8
apugmemuueckolu U 2eOMemMpUYecKoll Npocpeccuu, NPUMeHss. NpU SMOM annapam yYpagHeHul U

HEpPaseHcms,
* NOHUMAMb APUPDMEMUUECKYIO U 2e0MEMPUUECKYIO NPOSPeCcCUlo Kak QYHKYUU HAmypaibHO20 apeyMeHmad,;
CBA3bIBAMb  APUPMEMUUECKYI0  NpOo2peccuio ¢ JUHEUHLIM — POCMOM, — 2€0OMEeMpPUYecKyr) — C

9KCHOHEHYUAIbHBIM POCHIOM.
Onucare/ibHasl CTATUCTHKA

BBINYCKHUK HAy4YUTCS MCIOJB30BaTh MPOCTEHINIME CIIOCOOBI MPEACTABICHUS W aHalW3a CTATHCTUYCCKUX
JTAHHBIX.

Buinycknux nonyuum 603modcHocms npuobpecmu nepeoHauaibHulil ONbim OPeaHu3ayuu coopa OaHHbIX Npu
npoGedeHul Onpoca O0OWEeCmME8EeHHO20 MHEHUsL, OCYWeCmEIamb UX AHAIU3,NPEOCMAsisimb pe3yIbmanivl
onpoca 6 suoe maodoiuysl, OUASPAMMDL.

Cay4aiiHble COOBITHS U BEPOSITHOCTH

BBINYCKHUK HAYIUTCSI HAXOJIUTH OTHOCUTEIILHYIO YaCTOTY M BEPOSITHOCTh CIIYIaliHOTO COOBITHS.
Buinycknux nonyuum 603modcHocms npuobpecmu Onvim nposeoeHus: Cy4aiunblx IKCNEPUMEHMO8, 8 MOM
yycne ¢ NOMOWbI0 KOMNbIOMEPHO20 MOOETUPOBAHUS, UHIMEPNPEMAYUU UX Pe3VIbmamos.

KomOunnaropuka

BEINYCKHUK HAYYUTCS peniaTh KOMOMHATOPHBIE 33]]a4l HAa HAXOXKACHHUE YUCIIa 00bEKTOB UM KOMOMHAIIUN.
Buinycknux _nonyuum — 803MONMCHOCMb — HAYYUMBCA — HEKOMOPbIM — CHeYUATbHLIM — NPUEMAM — peulenus
KOMOUHAMOPHBIX 3a0aH.

Hacnaonan zeomempus

Buinycknux nayyumcs:

* PACNO3HABAMb HA YEPMEIHCAX, PUCYHKAX, MOOEAX U 8 OKPYIHCAlouwemM Mupe niockue u npoCcCmpaHcmeeHHvle
2eomempuieckue ueypol,

* pACNoO3HA8AMb PA36EPMKU K)0OA, NPAMOY20JIbHO20 NAPAIeNlenuneod, npasuibHOU NUPAMUObL, YUIUHOPA U
KOHyCca,

* Cmpoums pazeépmxu Kyoa u npamoy20ibHO20 NApailenenuneod,




* onpeodenamv NO JUHEUHbIM PAZMEPAM PA3GEPMKU Quaypbl JUHElHble pasmepbl camol guaypul u
Haobopom;

* GLIUUCTIAMb 00BEM NPAMOY20IbHO20 NApailelenuneod.

Buinycknux nonyuum 603moxcHocmy:

*  HAYYUMBCA GbIYUCIAMb 00BHEMbI NPOCMPAHCMBEHHBIX 2e0MEeMPUIecKUx ueyp, COCMAGIeHHbIX U3
NPAMOY20/IbHbIX NAPAILILENeNUNed0s;

* yenyoums u pazeums npeocmasiieus 0 NPOCMpPAHCMEEHHbIX 2e0MeMPUiecKux guaypax,

* HAYUUMbCA NPUMEHAMb NOHAMUE PA3BEPMKU 011 BbINOJIHEHUSI NPAKMUYECKUX PACYEMO8.
TI'eomempuueckue gpuzypoi

Buinycknux nayyumcs:

* 1071b308AMbCS AILIKOM 2e0Mempul 0 ONUCAHUS NPEOMEMO8 OKPYHCAIOUe20 MUPA U UX 83AUMHO20
PACNONOMNCEeHUsL,

* pacrno3HaBaTh U M300pakaTh Ha YepTexkKax U PUCYHKAX reoMeTpruueckue (Urypsl U UX KOH(UTYpaluy;

* HAXOJUTh 3HAYCHHUS JUTHH JTMHEHHBIX DJIEMEHTOB (DUTYp ¥ MX OTHOIIEHUS, TPATyCHYIO Mepy yrioB oT 0°
1o 180°, mpuMeHsis onpeaeNeHust, CBOWCTBA U IPU3HAKU (UTYP U UX 3JIEMEHTOB, OTHOIIECHHS (QUTYD
(paBeHCTBO, 1MO00ME, CHMMETPHUH, TOBOPOT, MapauIeIbHBINA IEPEHOC);

* OIIEPUPOBATH C HAYATHHBIMHU MIOHATHUSMU TPUTOHOMETPHUH U BHITIOIHATH SJICMEHTAPHBIC ONIEPAIIUN HAJT
GYHKIUSIMU YTIIOB;

* pemiarth 3a/1a4M Ha JI0Ka3aTeIbCTBO, ONMUPASICh HA H3yYEHHBIC CBOWCTBA (UTYP U OTHOIICHUN MEXy HUMH
Y IPUMEHSISI U3YYCHHBIE METOBI JJOKAa3aTeIIbCTB;

* pemaTh HEeCIOXKHbBIE 3a/1a4 Ha TIOCTPOSHUE, TPUMEHSSI OCHOBHBIE aITOPUTMBI TOCTPOCHHUS C TIOMOIIBIO
LIUPKYIS U JINHEHKH;

* pemiaTh MPOCTEHUINNE ITTAHNMETPUICCKHIE 32/1a49H B IPOCTPAHCTBE.

Buinyckuux nonyuum 603modicHocmy:

* 081a0emb Memooamu peueHus 3a0ay Ha GbIYUCIeHUs. U 0OKA3amenbCmea: Memooom Om NpOmueHo2o,
Memooom nooooduUs, Memooom nepebopa 8apuUanmo8 U MemooOM 2eOMempPULecKux Mecm mouex;

* npuodpecmu onvim NPUMEHeHUsl an2edpauiecKko2o U mpueoHOMempuiecKko20 annapama u uoel O8UHNCEeHUs.
npuU peuleHuy 2eoMempuyecKux 3a0ay,

* 06nademv MpPAOUYUOHHOU CXeMOU peuleHusl 3a0ay HA NOCMpoeHue ¢ NOMOWbIO YUPKYVIA U JUHEUKU.
aHanu3, nocmpoerue, O0KA3amelbCmeo U UCC1e008aHue;

* HAYYUmsCs peulams 3a0a4u HaA NOCMpoeHue MemoooM 2eoMEempUYecKo2o0 Mecma moyek U Memooom
noooodus;

* npuobpecmu Onvlm UCCIE008AHUS CEOUCME NIAHUMEMPUYECKUX PUu2yp ¢ NOMOUbIO KOMNLIOMEPHBIX
npozpamm,

* npuobpecmu OnvIM 8bINOIHEHUS NPOEKMOo8 no memam «I eomempuueckue npeoopazo8anus Ha
niaockocmuy, «Illocmpoenue ompeskos no popmyney.

H3mepenue zeomempuueckux eiuyun

Buinycknux nayyumcs:

* UCNONB308AMb CEOUCMBA UBMEPEHUS ONIUH, NI0WAOell U Y2108 NPU PelleHUulY 3a0ay Ha HaxX0HcOeHUue ONUHbL
ompe3sKa, OUHbL OKPYICHOCU, OUHbL OY2U OKPYIHCHOCMU, 2PAOYCHOLL Mepbl Vena,

* GLIYUCIAMb NAOWAOU MPEY20TbHUKOB, NPAMOY2O0IbHUKOS, NAPALLEI02PAMMO8, mpaneyutl, Kpy208 u
CeKmopos;

* BLIYUCTIAMY OIUHY OKPYHCHOCU, OTUHY 02U OKPYHCHOCHIU,

* GLIYUCAAMb ONUHBL TUHEUHBIX JIeMEHMO8 Queyp U Ux y2ivl, UCNOAb3YSA POPMYIbL ONUHBL OKPYICHOCIU U
ONUHBL Oy2U OKPYAHCHOCMU, (PopMYabl naowaoell gueyp,

* pewlams 3a0ayu HA OOKA3AMENbCMBO C UCNONb308AHUEM (HOPMYTL ONUHBL OKPYIHCHOCIU U OTUHBL OVeU
OKpYydHcHOCIU, (hopmyn naowaoeu ueyp,

* pewiams npakmuyecKue 3a0ayu, CeA3AHHbIE C HAXOHCOCHUEM 2e0MEeMPUYeCKUX 8eTUYUH (UCNONb3YS NPpU
He0OX00UMOCMU CNPABOYHUKU U MEeXHUYeCKUue cpeocmaeay).

Buinycknuk nonyuum 603moxicHOCHb HAYYUMbCL:

* BLIYUCTAMb NIOWAOU PULYD, COCMABNEHHBIX U3 08YX UL DOJIee NPAMOY20IbHUKO8, NAPANeN0SPAMMO8,
MpeyeobHUKO8, Kpyed U CeKmopa,




*  BLINUCIAMbL  NAOWAOU — MHO20Y2O0NbHUKOS, UCNONL3YS  OMHOWEHUs.  PABHOGETUKOCMU U
PABHOCOCMABIEHHOCMUL

* NPUMEHAMb aneeOpaudecKull U MmpueOHOMempudecKull annapam u uoeu 08UNCeHUs NPU peueHuu 3a0ay Ha
gbluUCIeHUE NAoWaAdel MHO20Y201bHUKOG.

Koopounamut

Buinycknux nayuumes:

* BBIYUCJIATH AJMHY OTPE3Ka M0 KOOPAMHATAM €0 KOHIIOB; BBIUMCISATH KOOPAUHATHI CEPEANHBI OTPE3Ka;

* HCMOJB30BaTh KOOPAUHATHBIA METO/ JJIsl U3yYEHUsI CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Buinycknux noayuum 6osmodscnocmy:

* 081a0emb KOOPOUHAMHBIM MEMOOOM PeuleHUs: 3a0ay Ha 8bIYUCTIeHUs U O0KA3AMEeNbCMEd;

* npuobpecmu ONvIM UCNOILIOBAHUS KOMNBIOMEPHBIX NPOCPAMM Ol AHANU3A YACMHBIX CTIYYAe8 83AUMHO20
PACNONI0dCEHUs. OKPYHCHOCMEU U NPAMbIX,

* npuobpecmu OnvlM 8bINOIHEHUS NPOeKMOo8 Ha memy «I[IpumeHnenue koopounamuo2o memooa npu
peuleHuly 3a0ay Ha 8bIYUCTIEHUS. U OOKA3AMEbCNEA).




IINTAHUPYEMMBIE PE3YJIBTATBI B OCBOEHUH IKOJIBHUKAMMU YY/ I10
3ABEPIIEHUH OBYYEHUA

JInuHOCTHBIE

CrennainbHo-npeaMeTnbie YY1

Meranpeamernbie YY/I

PeryasiTuBHbIe

Ilo3naBaTejbHBIE

KomMmyHuKaTHBHBIE

-II0JIOKHUTCIBbHOC OTHOIICHUE K
YpOKaM MaTeMaTUKu;

-yMeHHe TpH3HABaTh
COOCTBEHHBIE OIIHOKH;
-(opMupoBaHHe  IEHHOCTHBIX
OpHEHTaLMi (caMOperysus,
CTUMYJIMPOBAHUE, NOCTUKECHUE
u ap.);

-(opmupoBanue
MaTeMaTHYeCKOn
KOMIICTCHTHOCTH

B cepe nuyHOCTHBIX yyna y

BBIITyCKHHKOB OyayT
chOPMHPOBAHBl  BHYTPEHHSIS
TO3ULIHS obyuatorerocs,
aJIeKBaTHAS MOTHBALHSL
y4eOHOI JESITENIBHOCTH,
BKJIFOYast y4eOHbIe u
TO3HABATENbHBIC MOTHBEI,
OpHEHTAalUsl Ha MOpalbHbIC

HOPMBI U UX BBIIIOJIHEHUE.

--BBINOJIHATH apudmerHIeckue
ﬂeﬁCTBHﬂ, co4yerasg YCTHBIE U
TIMCBbMEHHBIC TIPUEMbI; HAXOIAUTh
3HAYCHHUS KOPHS HATypaJIbHOH
CTCIICHU, CTCIICHHA C
patMOHAJIBHBIM I10Ka3aTeClIeM,
HCIIONB3YS NPU HEOOXOIMMOCTH
BBIYUCIIUTEIILHBIE YCTpOHCTBA;
OJIB30BATHCS OLICHKOH u
NPUKHUAKOW NP  NPAKTHYECKHX
pacuerax;

--COCTaBJIAATh 6yKBCHHBIS
BBIDOKEHHS U (HOPMYIBI  TO

YCIOBHSAM 3a4a4; OCYLICCTBIIATE B

BBIPAXKCHUSX u (opmymnax
YHCIIOBBIE TIOZICTAHOBKH u
BBITIOJIHSATH COOTBETCTBYIOLINE
BBIYHCIICHNS, OCYIIECTBIISITH

TIOJACTAHOBKY OJAHOI'O BBIPAXKECHHUS
B JIpyroe; BbIpaxkaTb U3 (opmyn
O/IHY
OCTaJIbHBIC;

HEPEMEHHYIO yepes
--BbIIIOJIHATL OCHOBHbIC ,EleﬁCTBYU[
co CTENCHAMUA C LEJIbIMUA
II0Ka3aTe/IAMHi, C MHOIOYWICHAMH
U anrebpanyeckuMu ApoOsaMu;
BBIIIOJIHATD TOXICCTBCHHbIC

npeobpa3oBaHusl PalOHAIBHBIX

BBIPAXKEHUH;

--[IPUMEHATh cBoiicTBa
apu(pMeTHIECKNX KBaJIpaToB
KOpHeH JUIst BBIYHCIIEHHUS
3HaueHuii ¥ mpeoOpasoBaHMi
YHCIIOBBIX BBIPAJKEHHIA,

COZIEPKAIINX KBaJAPaTHBIE KOPHU;
--pemaTtb IIMHCﬁHLIC, KBaJIpaTHBIE
YpaBHEHUsS W palMOHAJIbHbIE
YpaBHEHMUSA, CBOIAALIMECA K HHUM,
IBYX
ypaBHEHHI u

CHCTEMBI JIMHEHHBIX
HECIIOKHbBIE
HEJIMHEHHBIC YPaBHEHHS;

--peniatsh

TEKCTOBBIC 3a1a4n

anreOpanyecKum METOJIOM,
NMpOBOAMTH  O0TOOp

hopMynpoBKH

pelieHui,
Acxoas u3
3a/1auH;
--ONpeALIsATH KOOPAUHATHI TOYKH
TUIOCKOCTH, CTPOHUTH TOYKH C
3a/lTaHHBIMH KOOpAHHATaAMH;
M300pakaTh MHOKECTBO PELICHHIT
JIMHEHHOT O HEpaBEHCTBA;
--HaXo/IuTh 3HAYCHUS q)yHKL[I/"/l,
3a/1aHHOIT (hopMyJIOii, TabnHLeH,
ApPryMEHTY;
HaxXouTb 3HAYCHUS aAPTyMEHTa

rpapukomM 1o €

110 3HAYCHHIO QYHKINH, 3aJaHHOI
rpaduKoM 1 Tabnuneit;

--OIpe/esITh CBOWCTBA (DYHKIMI
rpaduky;
rpaduYecKie MpeACTaBICHHS IPH

o €e TIPUMEHATH

pelIeHUH ypaBHEHUH, CHCTeM,
HEpaBeHCTB;
--OTHUCBIBATH CBOMCTBa

M3yYeHHBIX (YHKIINH, CTPOUTH HX
rpauKy.

-OTCJICKHUBATD Lieb y4eOHOM
JIeATeNIbHOCTH (C OIOpOi Ha
MapIIpPYTHbIE JIMCTBI) U
BHEYU4eOHOM (C oropoii Ha
Pa3BOPOTHI MPOESKTHOMH
JIeSITeTIbHOCTH );

-y4HTBIBATH OPUEHTUPEI, JaHHbLIC
Y4HUTeIJIEM, IIPH OCBOCHHUH HOBOI'O
y4e6HOro Matepuaia;
-IIPOBEPATH PE3YJIbTAThI
BBIUHCJICHUIA;

-aJICKBATHO BOCIIPUHUMATh
YKa3zaHus Ha OIHMOKH U
HUCIIPaBIIATH HaﬁL[CHHBIC OIIHOKH.
-OLICHUBATH COOCTBEHHBIE ycnexun
B BBIYUCIIUTEIIEHON
JACATECIIBHOCTH,

-IUTAaHUPOBATh Iaryk 1o
YCTpaHeHHIO Po0eIoB (3HaHHE
cOCTaBa 4ucen).

B cdepe perynsatuBHbIX yyn
BBIITYCKHUKHA CMOI'YT OBJIAICTh
BCEMM THUIIAMH

Y4.A€HCTB. HAIIPABJICHHBIX HA
OpraHu3aluio CBOeH paboThl B
OV u BHE €ro, BKJII0Yas
CIIOCOOHOCTh NPUHUMATh U
COXpaHATh y4eOHYIO LIeIb U
3aavy, INIaHUPOBAaThL €€
peanus3anuio, KOHTPOIUPOBATh U
OLEHHUBATH CBOU ﬂCﬁCTBMﬂ,
BHOCHTB COOTBETCTBYIOIIIHE
KOPPEKTHUBBI U UX BBITIOJIHEHHE

--aHAJIM3UPOBATh YCIIOBUE 3a/1a4Hl
(BBLIEJIATH YHCIIOBBIE JIAHHBIE H
1eJ1b — YTO U3BECTHO, YTO
Tpebyercst HailTh);

-CONOCTABJIATH CXEMbI U YCIIOBHS
TEKCTOBBIX 3a/1a4;

-yCTaHABJIMBATh 3aKOHOMEPHOCTU
M MCIIOJIb30BATh UX NPH
BBITIOJIHCHUH 3aJIaHHIA;
-OCYILECTBIISITh CHHTE3 YHCIIOBOIO
BBIPAXKEHUs, YCIIOBHS TEKCTOBO
3aJjaui (BOCCTAHOBJICHUE YCIIOBHS
10 PUCYHKY, CXeMe, KpaTKoit
3a1uCcH);

-CpaBHMBATh 1
KIaccH(pUIUPOBATH
H300paXkKeHHBIE NIPEAMETHI 1
TeoMeTpUYecKHe (UTyphI 10
3aJJaHHBIM KPUTEPHSIM;

-[IOHUMATh HH(OPMALHIO,
NPEJICTABJICHHYIO B BUJIE TEKCTA,
CXEMbI, TaOJIMILIBL.

-BHJIETh AHAJIOTHU U
HCIIONB30BATh UX PU OCBOCHUH
NPUEMOB BBIYMCIICHHUI;
-KOHCTPYHPOBaTh
reoMeTpudeckue GUryphl u3
3aJIaHHBIX YacTeil; I0CTpanBaTh
YacTh 10 3aJJaHHOM
TeoMeTpUYecKoi (GHUrypsr;
MBICJICHHO JIEJINTh
TeOMETPUYECKYI0 (Urypy Ha
YacTH;

-COTOCTABIIATh HH(POPMALIHIO,
TMPEJICTABJICHHYIO B Pa3HBIX
BHJIAX;

-BBIOMPATH 3aaHHUE U3
MPEUIOKEHHBIX, OCHOBBIBAsACH HA
CBOHMX MHTEPECax.

B cdepe nosnaBatensupix YVY/]
BBIITYCKHHKH HayJaTcs
BOCIIPHHUMATh H AHATH3HPOBATH
cooOIIeHnsl ¥ BaxHeilmne ux
KOMIOHEHTBI-TEKCTI,
HCIIONIB30BATh 3HAKOBO-
CHMBOJINYECKUE CPEJICTBA, B TOM
YHCIIe OBJIAJCBAIOT JACHCTBHEM
MOJICJTUPOBAHHS, a TAKKe
LIMPOKUM CIIEKTPOM JIOTHYECKHX
neicTBUi M onepanuid, BKIOYas

O6LLU/I€ TIpUEMBI pEIICHUSA 3a1a4

--COTPYJHUYATh C TOBAPHILIAMH
TIpU BBITOJTHECHUN 33ﬂaﬂlflﬁi
yCTaHaBJIMBaTh U CO6J1l0ﬂaTb
04epEHOCTh JASHCTBHUIA,
CpaBHUBATH [10JY4CHHbBIC
Ppe3yJbTaThl, BBICIYILIHBATL
MapTHepa, KOPPEKTHO Co00MmaTh
TOBapHILy 00 omunOKax;

-3a/1aBaTh BOIPOCHI C LEIIbIO
TOJIYYSHHS HY/KHOM
uHpOpMALHH;

-~OpraHu30BbIBAaTh
B3aMMOIPOBEPKY BBINOIHEHHON
PpaboThI;

-BBICKa3bIBaTh CBO€ MHECHHUE IIpA
00CYNACHUH 3alaHUs

B cdepe KOMMYHHKATHBHBIX YYI
BBITYCKHHKH IPHOOPETYT yMEHHUs
YUHTBIBAaTh TIO3ULUIO
cobeceHUKa(TIAPTHEPCTBA),
OpraHu30BbIBATh U OCYILIECTBIIATH
COTPYIHUYECTBO U KOOIEPALIUIO C

y4yuTenem u CBEpPCTHUKaMH,

AIICKBAaTHO BOCIIpUHUMATh H
nepesaBarth uHpOpMALHIO,
oTobpaxkaThb NpeMETHOE
cojiepKaHue u YCIIOBHUS
JCATCIIBHOCTH B COOGH_ICHH?{X,
BOKHEHIIUMH KOMITOHEHTaMHU
KOTOpPBIX SABJIAKOTCSA TEKCThI
3a/1aHuil.



COUAEP/KAHUE IIPOI'PAMMBI (34uaca)
Apujdmerunka

HartypaabHbie unciaa. CreneHb ¢ HaTypajJbHbIM IIOKa3aTEJIEM.

PanmnonanbHble yMciaa. Moayns (abcomoTHass BenuunmHa) yuciaa. CpaBHEHHE pPALMOHAIBHBIX YHUCEI.
Apudmernueckue 1eHCTBUS ¢ pallMOHAIBHBIMU uuciiaMu. CTeneHb ¢ 1eIbIM okas3areneM. Yuciossle
BBIP)XEHUS, TIOPSJIOK ACUCTBUI B HUX, UCIIOJIBb30BaHME CKOOOK. 3aKOHBI apU(METUYECKHUX ACHCTBUI:
[IEPEMECTUTENBHBIN, COYETATEIbHBIN, PACIIPEIEITUTEIbHBIN.

HelictBuTenbHble uncia. KBaaparubiii kopenb U3 yuciaa. KopeHns Tpetheit crenenu. [lousmue o kopue
N-oti cmenenu u3 uucna. JleWcTBUTENbHBIE 4YMCIa KaK OECKOHEYHbIE JecsATHYHbIe Ipodu. CpaBHEHHE
JNCHUCTBUTENBHBIX YUCEN, apu(METUICCKUE ICHCTBHS HAJ HUMHU. DTAaIlbl Pa3BUTHS MPEACTABICHUIN O YHCIIC.
W3mepenus, npulmmkeHusi, oleHkH. Pa3mepbl 0OBEKTOB OKPYKAIOIIEr0 HAac MUpa (OT 3JIEMEHTapHBIX
qyacTull 10 BcenenHoil), AMTenbHOCTh IPOLECCOB B OKpYXkarolieM Hac Mupe. [IpeacraBienue 3aBUCUMOCTH
MeX1y BeIMYMHAMHU B BHie (opMyIl. BeineneHne MHOKHUTENS — CTENIEHH JIECSATH B 3aMIUCH YUCIIA.

Anzeopa

Anzebpauueckue opoou. Apugpmemuueckue onepayuu Hao anzedopaudeckumu opooamu. byxkeenuvie
gvlpadcenuss (svipasxcenusi ¢ nepemennviMu). Hucnosoe 3uauenue OYKEEHHO20  GbIPANCEHUS.
Jonycmumvsle 3HaueHus nepemMeHHblX, 6X00AwWUX 6 aneebpauveckue evipadcenus. lloocmanoska
gulpadiceHull  emecmo  nepemeHmvix.  Pasencmeo  Oykeennvix  evipasicenui.  Toocoecmeo,
ookazamenbcmeo moxcoecms. Ilpeobpazosaniust blpasiceHull.

Cesoticmeéa cmeneneti ¢ yenvim nokazamenem. Muocounensi. Cnodwcenue, Gvlyumanue, YMHONICEHUE
MHO20UNeH08. POPMYIbl COKPAUWEHHO20 YMHONMCEHUA: K8AOpam CyMMbl U Keaopam pasHocmu, KyO
CYMMBI U Ky0 pasHoctu. Qopmyna pasHocmu keaopamos, Gopmyia CyMMbl KyOOB U pa3HOCTH KyOOB.
Pasznoowcenue mnoeounena na muoxcumenu. Keaopammuwiii mpexunen. Boliaenenue nogHoro KBajapara B
KBaZpaTHOM TpexwieHe. Teopema Buema. Pasnooicenue keéadpamnoeo mpexuieHa HA JUHElHble
muoxcumenu. Muozounenwvl ¢ 00not nepemennoil. Cmenens mnozounena. Kopenv mnozounena.

Anrebpanueckas 1poob. Cokparienue qpodeit. JlelicTBus ¢ anredpandyeckuMu JIpoosMu.
ParonanbHble BbIpakeHUS M UX NpeoOpa3oBaHus. CBoMcTBa KBaJpaTHBIX KOpPHEH M HX NMPHMEHEHHE B
BBIYMCIICHUSX.

Ypasenenus u nepasencmea. Ypasnenue c oonou nepemennou. Kopenv ypasnenus. Jlunetinoe ypagneHue.
Keaopamnoe ypasnenue: opmyna ropmeii keadpammoco ypasHenus, Pewenue payuoHanrbHulx
ypasnenuii. Ilpumepvi peutenuss ypasHeHuil 6blCUUUX CHENneHell, Memoovl 3aMeHbl NepeMeHHOL,
DPA3NOACEHUSL HA MHOHCUENU.

VYpaBHeHUE C JByMsI EPEMEHHBIMU; PEIICHUE YPAaBHEHMS C JABYMs NepeMeHHbIMHU. CHcTemMa ypaBHEHUN;
perenue cucteMbl. CucTeMa IBYX JTUHEHHBIX YPaBHEHUN C IBYMs MIEPEMEHHBIMU; PEIICHUE MTOJCTAaHOBKON
U anre0panyeckuM CIOKEHHEeM. YpaBHEHHE C HECKOIbKMMH TIepeMeHHbIMHU. [lpumMepsl perieHus
HEJIMHENHBIX cucTeM. [Ipumepsl peleHrs: ypaBHEHH B LENIBIX YHCTIaX.

HepaBeHnctBo ¢ ogHoM nepemenHo. Pemenne HepaBeHCTBaA. JIMHENHBIE HEPABEHCTBA C OAHOM IIEPEMEHHOMN
1 ux cuctembl. KBagpatHbeie HepaBeHCTBA. [Ipumepul peuieruss OpoOHO-TUHEUHbIX HePABEHCMS.

UucnoBbie HEpaBEHCTBA U MX CBOMCTBA. JOKA3amenbCmeo Yucilo8blX U aneedpauieckux Hepagencma.
Ilepexox oT cJIOBecHO# (POpMYJMPOBKH COOTHOLIEHHIT MeXKIYy BeJMYMHAMH aJireOpanvyeckoil.
PemeHue TeKCTOBBIX 337124 ajireOpanvyecKuM crnocooom.

YucsoBble nociienoBaTeJbHOCTH. [loHsATHE TIOCTe0BaTENbHOCTA. AprudMeTHUECKast U TEOMETpUUIECKast
nporpeccuu. @opMyibl 001IeT0 YjieHa apu(hMETHUECKOW W TE€OMETPUIECKON MPOTPECCH, CYMMBI TIEPBBIX
HECKOJIbKUX YICHOB apu(hMETUUECKON U TEOMETPUUECKON MPOTPECCUH.

Yucnoble pynkuuu. [louarue pynkuun. Obnacts onpenenenus Gynkuun. CrocoObl 3aaHus GyHKIIHH.
I'paduk GyHkimu, Bo3pactanue u yObiBaHuE (PYHKIMH, HAaUOOJIbIIee U HAMMEHbBIIEe 3HaUYCHUS (YHKITUH,
HyITU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA. UTeHne rpadukoB QyHKITUH.



OyHKIMHM, OINHUCHIBAIOLINE MPIMYI0 U OOpaTHYIO NPOMOPLUOHAIBHYIO 3aBUCHMOCTH, HX Tpa(uKH.
Jlunetinas Qynkmus, ee rpaduk, reoMeTpuueckuii cMmbpica KodddunuentoB. ['mmepbona. Kaapatnunas
¢bynkuus, ee rpaduk, napadona. KoopauHatsl BepuirHbl 1apadboiibl, ocb cUMMeTpun. Cmenennvle pynkyuu
¢ HamypanbHulM noxkazamenem, ux epaguxu. I'paduku GyHKUNN: KOpEHb KBapaTHbIN, KOPEHb KyOUUECKHUH,
Moyib. Vicnionp3oBanue rpagukoB (GyHKIMNA IJIs peIIeHUs] YPAaBHEHUH U CUCTEM.

[Tpumeps! rpaduyeckux 3aBUCHMOCTEH, OTPa)XKaroOIIUX peajbHBIC MPOLECCHl: KojeOaHue, MoKa3aTeIbHbIN
POCT; uucnosvie PyHKYuu, ONUCHI8aIOuUe M NPOYeccyl.

[TapannenbHelii nepeHoOC rpauKoOB BAOJIb OCEH KOOPAUHAT U CUMMEMPUs. OMHOCUMENbHO OCEl.

Koopaunartel. 1300paxeHne yucen TOUKaMH KOOPAMHATHOW NpsMoil. ['eoMeTpuueckuil cMbICI MOAYJIS
yuciaa. YMCIOBbIE NPOMEXKYTKHU: HHTEpBal, OTPE30K, Jyd. Dopmyna paccmosnus medncoy moyKamu
KOOPOUHAMHOU NPAMOU.
JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTH; KOOPAMHATHI TOUKH. KoopauHatel cepenuHbl orpeska. Dopmyna
paccTOSHUS MEXAY JABYMS TOYKAMHU IUIOCKOCTH. YpaBHEHHE HPSAMOM, YriioBoW KO3(D(UIMEHT HpsMOif,
yCIIOBHE MapajuIeIbHOCTH MPSAMBIX. YpaBHEHHE OKPYKHOCTU C LIEHTPOM B Hadaje KOOpIUHAT u & 11000l
3a0aHHOl mouKe.
I'paduueckass MHTEpHpeTalusl YpaBHEHUH € JByMs NEPEMEHHBIMH M UX CHUCTEM, HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU U UX CUCTEM.

I'eomerpus

HavaabHble NOHATHS U TEOPEMbBI T€OMETPUH.

BO3HUKHOBEHME F€OMETPHUH U3 IPAKTUKH.

I'eomerpuueckue ¢purypsl u Tena. PapeHCTBO B reoMeTpuu.

Touka, npsAiMas U IIOCKOCTb.

IlonsiTHE O TEOMETPUYECKOM MECTE TOUEK.

Paccrosnue. Otpe3ok, ayd. Jlomanas.

VYron. Ilpsamoit yron. Octpble U Tynble yribl. BepTukanabHble U cMeXHbIE yIiibl. buccekrpuca yria u ee
CBONCTBA.

[TapamtensHble U nepecekaromuecs npsmMele. [leprneHIuKynsapHOCTb NPSAMBIX. TeopeMbl 0 MapauIeIbHOCTH
U TIEPIEHANKYJISIPHOCTH NpAMBIX. CBOMCTBO CEpPEIMHHOIO NEPIEHAUKYIIApa K 0Tpe3Ky. Ilepnenaukyisp u
HAaKJIOHHAA K NpsAMoil. MHOroyroiabHUKU. OKpYXHOCTb U KPYT.

TpeyroiabHuk. IIpsMoyronapHble, OCTPOYIOJIBHBIE, W TYNOYIOJBHBIE TPEYrOJbHHUKU. BbIcoTa, MeauaHa,
OuccekTpuca, CpelHss JHMHUA TpeyrojibHUKa. PaBHOOeIpeHHbIE M PABHOCTOPOHHHE TPEYroJIbHHKH;
CBOMCTBA M MPU3HAKU PABHOOEIPEHHOI'O TPEYTOJIbHUKA.

[Ipu3naku paBeHCTBa TpeyrojabHUKOB. HepaBeHcTBo TpeyronbHuka. CyMMa yriioB TpeyrojibHuKa. BHennue
YTJIbI TPEYTOJIbHUKA. 3aBUCUMOCTh MEXAY BEIMUMHAM CTOPOH U YIJIOB TPEYroJIbHUKA.

Teopema ®aneca. [logobue TpeyronbHUKOB; K03 duieHt noaodus. [IpusHaku noJo06us TpeyroJIbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa NPSIMOYTOJBHBIX TPEyroibHUKOB. CHUHYC, KOCHHYC, TaHTEHC,
KOTAHT€HC OCTPOTO yTIJia MPSMOYTOJIbHOTO TpeyrojbHuKa U yrioB ot 0° mo 180°; mpuBeneHne Kk oCTpoMy
yriy. Pemenne npsMoyroiabHbIX TpeyroibHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYIIbI,
CBSI3BIBAIOIINE CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC OJHOTO M TOTO JXK€ yria. Teopema KOCHHYCOB H
TeopeMa CHHYCOB; IPUMEPHI UX MIPUMEHEHHS JIJIS1 BBIYMCICHUS DJIEMEHTOB TPEYTOJIbHUKA.

3ameuaTeNbHbIE TOUKH TPEYroJbHUKA: TOYKHU MEPECEeUeHMs] CEPEeIMHHBIX MEepIEeHIUKYISIPOB, OUCCEKTpHUC,
MeEIHaH.

YeroipexyroibHuk. [lapannenorpamm, ero cBoiicTBa U npusHaku. I[IpsMoyronbHuK, KBajapar, poM0, ux
CBOMCTBa 1 mpu3HaKku. Tpanenusi, cpeHss JUHUS Tpanelu; paBHOOEpEeHHas Tpaneuus.

MHoroyroJibHUKH. Beinykibsie MHOrOyrojdbHUKH. CyMMa yIiIoB BBITYKJIOTO MHOTOYTOJIbHUKA. Brimcanubie
U OIIMCaHHBIE MHOI'OYTI'OJIbHUKU. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxkpyxHocts M Kkpyr. llentp, pamuyc, auamerp. [yra, xopnma. Cekrop, cermeHT. LleHTpanbHBIN,
BIIMCAHHBIM Yroi; BeJIMYMHA BIHMCAHHOTO yria. B3anmHoe pacmnonoxeHue NpsMON U OKPY)KHOCTH, 08)X
okpyacHocmeti. KacaTenbHas U ceKylllas K OKpYXHOCTH, PaBEHCTBO KacaTelIbHbIX, IPOBEACHHBIX U3 OJHON



TOYKH. Memputtecxue COOMHOULEHUA 6 OKDYIHCHOCMU. ceotlicmsa CeKyuyux, KkacamejibHblx, xopd.

OKp}’)KHOCTB, BIIMCaHHAA B TPCYIOJIbHHUK, U OKPYXXHOCTb, OIIMCaHHAsA OKOJIO TPEYIr'OJIbHUKA. Brmicannsie u
OIMMCAHHBIC YETBIPCXYT'OJIbHHUKH. Bnucannwvie u onucannole OKPYIIHCHOCMU NPABUSIBHOCO MHO20Y20/IbHUKA.

HN3mepenue reoMeTpuyecKux BeJau4uH. /mHa orpeska. iMHa 10MaHOW, IEPUMETP MHOTOYTOJIbHUKA.

PaccrosiHne oT TOYKM 10 npsAMOM. PaccTosiHue Mexay napajienbHbIMM NPAMbIMUA. JUIMHA OKpY:KHOCTH,
uucio [l; nnuHa nyru. Benwunza yrna. 'pagycHas Mepa yria, COOTBETCTBHE MEXKIY BEIMYMHOM yIiia U
JUIMHOM IyTU OKPY>KHOCTH.

[TonsaTHe 0 TuIOmaAM TIOCKUX Guryp. PaBHOCOCTAaBICHHBIE M PABHOBEIUKHE (PUTYPHI.

IInomanpy mnpsmoyronbHuka. Ilmomans mnapamienorpaMma, TpEyrojbHUKa W Tpaneuuu (OCHOBHBIE
¢dopmyibl). DopMyIbl, BEIpaKaroLUe IUIOMAAb TPEYTOJIbHUKA: Yepe3 JIB€ CTOPOHBI M YroJl MEXAYy HUMH,
yepes nepumemp u paouyc 6NUCAHHOU okpyxchocmu, gopmyna I'epona. Ilnowads uemvipexy2onvHuKa.
[Tnomans kpyra ¥ II0IIAAb CEKTOpA.

CBsi3b MEX]Ty TUIOIIAIIMU TTOJTOOHBIX (DUTYD.

Inemenmal 102uKU, KOMOUHAMOPUKU,
CIAMUCMuKYU U meopuu 6eposmHocmeil

Jloka3aTeabeTBo. OnpeaeneHus, J0Ka3aTebCTBa, AKCHOMBI U TEOPEMBI; CIEICTBU. Heobxooumvie u
odocmamounvie ycnosus. Konrpnpumep. JlokasarenscTBo oT npoTuBHOro. [Ipsmas n oOpaTHast TEOpEMBI.
Ilonamue 06 akxcuomamuke u akCUOMAMUYecKom nocmpoenuu ceomempuu. Ilameiti nocmynam Jexauoa u
€20 UCMOpUs.

MHokecTBa 1 KOMOMHATOPHKA. Muooicecmeo. Dnemenm MHodcecmsd, noomHodxcecmeso. Odveounenue u
nepeceveHnue mMHodxcecms. [uacpammol Jiinepa.
[Tpumeps! penieHUs KOMOMHATOPHBIX 3a/1a4: epeOop BapUaHTOB, IPABUIIO YMHOXKEHHSL.

CrarucTuyeckue 1aHHble. [IpeacraBienne f1aHHbIX B BUJE Tabaull, quarpamm, rpagpukon. Cpeanue
pe3ynbTaToB u3MepeHui. [IoHaTHEe 0 CTaTUCTUUECKOM BBIBOJIE HA OCHOBE BBIOOPKH.
[TonsiTHE M TPUMEPHI CITyYalHBIX COOBITUH.

BepositHocTh. YacToTa COOBITHS, BEPOATHOCTh. PABHOBO3MOKHBIE COOBITHS U TIOJICUET UX BEPOSTHOCTH.
[IpencraBnenue 0 reOMETPUYECKON BEPOSITHOCTH.

HTOoroBbiiit KOHTPOJIbLHBIH TECT.
[Tporpamma 371eKTUBHOTO Kypca COJEPKHUT TPU MOJYJIS:
«Anzeopan(l u 2 wacmu), «I'eomempusn»(lu 2 uacmu), «Peanvnan mamemamuxay.

B Moayae «Anredpa» oTpabdaThIBalOTCs HABBIKH pellieHus anredpandeckux 3aganuii 1 vactu KUM
OI'D. Dro 3amaHus ¢ BBIOOPOM OJHOTO OTBETa M3 UETHIPEX NPEIOKEHHBIX BapHAHTOB, C KpPaTKUM
OTBETOM M Ha COOTHECEHME, C 3aluchio peuieHus. B sTom Ooke mpoBepsieTcsl BiIaJeHUE OCHOBHBIMU
QITOpUTMaMH, 3HaHUE M TMOHMMAaHHE KIIIOUEBBIX ASJIEMEHTOB COJIEp)KaHUs (MaTeMaTUYeCKUX TMOHSITHH,
WX CBOWCTB, MPHEMOB pEIICHHWS 3aJad W TIp.), YMEHHE TIOJIb30BaThCA MaTEMaTUYECKOW 3aIlrChio,
MPUMEHATh 3HAHMUS K PEIICHUI0 MAaTeMaTHUYeCKUX 3aJady, HE CBOJSIIMECS K MNPIMOMY MPHUMEHEHUIO
ITOpUTMA.
3ajiaHus 2 4YacTU HampaBiIeHbl Ha MPOBEPKY BIIAJICHUS MaTE€pUalOM Ha MOBBIIIEHHOM ypoBHe. Mx
Ha3HaveHne — AuddepeHIInpoBaTh XOPOIIO YCIEBAIINX TKOJIHPHIUKOB MO YPOBHIM TOJITOTOBKH, BBISIBUTH
HamOojee TMOATOTOBICHHYIO 4YacTh BBITYCKHUKOB, COCTaBISIONIYI) TOTEHIMAIBHBI KOHTHHTEHT
NpOPUIBHBIX KJIACCOB. DTH YaCTH COJAEPXAT 3aJaHUs TOBBIIMICHHOTO YPOBHSI CIOKHOCTH, KOTOPBIE
HaIlpaBJIEHbI HAa MPOBEPKY TAKUX KAYECTB MAaTEMATHUYE€CKOM MOJATOTOBKH BBIITYCKHUKOB, KaK:
- YBEpEHHOE BJaJieHne (HopMalbHO-ONMEPATUBHBIM aIreOpanvecKuM armapaToM;
- yMEHHE PpEUIUTh TUIAHUMETPUUYECKYIO 3a7ady, MPUMEHSS pPa3INYHbIe TEOPETUUECKUE 3HAHUS
Kypca TeOMeTpHH;
- YMEHHE DPEIINTh KOMIUIEKCHYIO 3a/1ady, BKJIIOYAIONIYI0 B ceOs 3HAHHUS W3 Pa3HBIX TEM Kypca;




- YMGHI/IG MaTeMaTUu4YCCKHU FpaMOTHO " SICHO 3aIircarb pemeHI/Ie, HpI/IBOILSI HpI/I 3TOM HCO6XOHI/IMLIG
MOSICHEHUS 1 000OCHOBaHU,
- BJIAJICHUE IIUPOKUM CIIEKTPOM IIPUEMOB U CIIOCOO0B PaCCykKICHHIA.

Monayab «I'eomerpusi» comepxut reomerpuueckue 3amaur 1 dactu KM OI'D. B srtom Oioke
MOBTOPSIFOTCS OCHOBHBIE T'€OMETPUYECKHE CBEJICHHUS, U OTpabaThIBAaeTCsS HABBIK PEHICHUS I€OMETPHUYECKHUX
3ajay.
3ajilaHus yacTH 2 HampaBJIeHbl Ha MPOBEPKY YMEHHS pellaTh IJIaHUMETPUYECKYI0 3aaady, MPUMEHsS
pa3liMyHble TEOPETHYECKUE 3HAHUS Kypca TE€OMETPUH; YMEHHUS MaTEMaTHYECKU TPaMOTHO H SICHO
3aMuchIBaTh pElIeHHEe, IPUBOJS MPU ITOM HEOOXOAMMbIE MOSICHEHUS U 00OCHOBAHUS; BJaJICHUE IIUPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB PACCYKACHUH.

Mopyas «PeanbHass maremaTrmka» coxepkur 3amgaud 1 uyactu KHUM  OI'D. Ilpaktuxo-
OPUEHTUPOBAHHBIC 3a/JaHUS TOAYEPKUBAIOT BaXHOCTh OCBOCHHUS TAKMX MaTEMATUYECKUX KOMIIETCHIUH, KaK
YMEHHE IPUMEHSATH 3aJaHUSI B IPAKTUUECKON KU3HU U B CMEXKHBIX 00JIACTSX.

Hrorosoe 3ansitue npeamnojaracT MmpoBCACHUC KOHTPOJIbHOI'O TECTa IO MarcpuajiaMm B Q)opMe
OID.

MeTtoauyeckuii KOMMeHTapHii. DJICKTHBHBIC 3aHATHS 10 KAKIOW TeMe IeJIeco00pa3Ho pa3OuBaTh
Ha aTanbl (6mokum). Kaxknas Tema HauMHAeTCs C MOBTOPEHHUS OCHOBHBIX TeopeM U (opmyn, a Takxke
pPaccMOTPEHMsI HOBBIX, HE BXOJSIIMX B OCHOBHYIO IpOrpaMMy, HO HEOOXOJUMBIX IpU PEUICHUM psiia
3ajjau Ha OSK3aMmeHe. Breimensercs mnepBblii 010k «OCHOBHBIE CBeleHUs». [l SKOHOMUU BpEMEHH
UCTIONB3YIOTCS TaONuIbl (pa3naToOvyHbIl Marepuan) ¢ (GopMylnaMd M PUCYHKAMH, OIOPHBIC IIIaKaThl,
ClIaii1oBast Mpe3eHTalusl.

Bropoii 610k «Pemaem BMmecTe» mpeanonaraeT paz0op pemeHH OMOPHBIX JEeMOHCTPAIIMOHHBIX
3a/la4y, HCIOJIb3YIOIIUX OCHOBHBIE TeOpeMbl MU (OPMYNBI JAHHOTO pa3jeNia U periaeMble pPa3sHbIMU
croco0amu, MOBTOPSETCS ATOPUTM PELICHHS 3a/1a4 110 TeMe. YUHUTeNleM YJENseTCsl Cephe3HOe BHUMaHHE
pa3dopy TUIHYHBIX OIIMOOK B XOJI€ PEIICHUS 3aaHus, a TAKXKE 3alIUCH OTBETa B SK3aMEHAI[MOHHBIN OJIaHK.
Pemarorcss 3aganust W3 yactu 1 3K3aMEHAIMOHHON pabOThl ¢ BHIOOPOM OJHOIO OTBETA W3 YETHIPEX
IIPEIOKEHHBIX BapHaHTOB, C KpaTKMM OTBETOM W Ha  YCTAHOBJIEHHE  COOTBETCTBHS  MEXKIY
00BEKTaMU JIByX MHOXKECTB.

3aHsATHE MPOJOJDKAETCS PElIEHUEM 3a/1ay IpyNInaMu U CaMOCTOSTENbHBIM pEHIeHHEM. JTO OJIOKH
«Pemaem B rpymnmax» u «Pemaem camm». B Xxome pemieHus 3anad peKOMEHIYETCS INPUACPKUBATHCS
npuHIMna «OT IpoCTOro K CI0KHOMY» IOJ, pyKOBOJICTBOM YUHUTEIIS.

VY4auTtens MOXeT CIUIaHMpPOBAaTh YPOKM TMapHOW paboThl, I/€ Yydaliuecs TOTOBATCS K
CaMOCTOSITENIbHON M KOHTPOJILHOU paboTe, 3a4eTy, 3aliTe IPOoeKTa.

VYyuTento He00X0AUMO MOOMIPATh CTPEMJICHUE Yydaluxcsi paboTaTh B MHIMBUAYAJIBHOM DPEXHME.
Ha Bcex Tumax 3aHATHA YYMTENIO CIEAYET MOJAEPKUBATh AKTHBHBIM JUAJIOr C y4YalUIUMUCS. Y4UTENb
CHCTEMAaTUYEeCKH OCYLIECTBISCT MOHUTOPHUHI JIOCTHXKEHHMS O0O0s3aTelbHBIX pE3yIbTaTOB OOyUYECHMS,
CBOEBPEMEHHO OCYILECTBIISIET KOPPEKIIMIO 3HAHUH ydaluxcsl.

Annapam Konmpons.

B mpouecce ocBoeHHMS ydalIUMHUCS KaXJIOTO MOIYyJsS Kypca NpPeayCMOTPEHO MpPOBEACHUE
TPEHHUPOBOUHBIX TECTOB M CAMOCTOSITEIbHBIX paboT, MO3BOJISIOMINX MPOBOJUThH TEKYIIUH M TeMaTHYECKH
KOHTPOJIb 3HAHUN U yMEHMH ydamuxcs. B KOHIle M3ydeHHs Kypca MPOBOAMTCS HTOrOBas KOHTPOJbHAs
pabora.

TpeHupoBOYHbBIE TECTHI U CAMOCTOSITENIbHBIE paOOThI, HAIIEJIEHHbIE HAa MTPOBEPKY 3HAHUI OCHOBHBIX
TEOPETUYECKUX CBEJIEHUM, OLICHMBAIOTCS «3auTe€HO» (IpU YCIOBUM BBHINOJHEHUMM HE MeHee 75%
MPEJIOKEHHBIX 3aJlaHui) WIM «He 3aureHo». WMToroBas KOHTpoJibHas paboTa COCTaBISIETCS 11O
matepuanam B ¢opme OI'D. Ilpu cocrtaBieHun pabOThl yYUTENTb MOXKET MCIIONB30BaTh MaTepHalbl U3
CIIMCKA JINTEPATypbl, PEKOMEHI0BaHHBIE /ISl OpraHU3aluy NoAroToBku K OI'D.

OcymiecTBiieHHEe KOPPEKIMH 3HAaHUM YydYalquxcsl MPOBOJUTCS HA OCHOBAaHUU MOHMTOpPUHIA
OTCJIC)KUBAHUS PE3yAbTaTOB 00ydeHMs. B TedueHue M3ydeHus AAHHOTO 3JIEKTUBHOIO Kypca 3amoJHSeTCs



TabIuIa, B KOTOPOM CONEpKATCs Pe3yIbTaThl BBITOJHEHHUS TECTOB U CAMOCTOSTENLHBIX paboT. [IpumepHsbIii
BapHaHT 3aIlOJTHEHUS TaOIUIBI U KpaTKUE 0003HAUYEHUS MPEII0XKEHbBI HIKe (Tabnuma 1).
Tabmuua 1.
Pe3yabTaThl BHINOJIHEHHS TECTOB  CAMOCTOSITEJILHBIX PadoT yuyamuxes 9 kjiacca npu
H3y4YeHUH YIEKTUBHOTO Kypca
«MaremaTuka: moaroropka k OI'o»

Cruc CopepxaHrie mIpOBEPOUYHBIX paboT
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3a BBIMOJHEHHE TeCTa OOYYAIOIIUKCA MOMy4aeT YUCIO MPOICHTOB, MOJIy4aeMoe JAEJICHHEM BEpPHO
BBITIOJIHCHHBIX 33JJaHUN HA YHCIIO BCeX 3ajaHuil, yMHOxeHHoe Ha 100%.
MOHHTOPHHT OTCIIC)KHBAHUS PE3YIHTATOB 00YUEHHUS TIO3BOJISIET CBOCBPEMEHHO BBISIBUTH
«3anaarolre» TeMbI Kypca, IPOBECTH KOPPEKIIHUIO U OKa3aTh UHIUBUAYATHHYIO TOMOIIb YYaIIUMCS.
Y4eOHo- TeMaTH4eCKHil IIaH

Ne Ha3zBanmue (TeMbI) MOy IS KoaunvecTBo N3 Hux
1acos TEOpHs | MpPaKTUKA

1. Anrebpanueckue 3aaHus 0a30BOro ypoBHs 13 7 6
2. I'eomeTprueckue 3a1auu 6a30BOTO YPOBHS 6 3 3
3. Peanbnast MmaTemaTnka 6 4 2
4. 3a/iaHus OBBIIIEHHOTO YPOBHS CI0KHOCTU 4 2
5. Hrorosoe 3ansTHE 3 - 3

OO1m1ee KOTUIECTBO YacoB 34 18 16

Monayie 1. Anceopauueckue 3a0anus 6a308020 yposusi.

BBenenue: nenp U coiepxaHHe 3IIEKTUBHOIO Kypca, ¢GopMbl KOHTposis. OOBIKHOBEHHBIE U

necsituuHbie 1poou. CtanmapTHed Bua uncna. OKpyrieHUue U CpaBHEHHE YKcell. byKBeHHBbIE BBIPAKEHUS.
O6mactp nmonyctumbix 3HadeHud. @opmynbl. CrenmeHb ¢ IENBIM  TTOKa3aTesleM. MHOTOYJICHBI.
[IpeoOpa3oBanue BbIpakeHUU. Pa3nokeHHe MHOTOWICHOB Ha MHOXHTENU. AjreOpandeckue ApoOH.
Coxkpaimenue anredpandeckux apooeit. [IpeobpazoBaHus pallnoHAIBHBIX BhIpakKeHUH. KBajpaTHbIe KOPHHU.
JIlunelinble u kBajpaTHble ypaBHeHUs. CucteMbl ypaBHeHU. HepaBeHCTBa ¢ 0AHOM MEpEMEHHON U CUCTEMBI
HEepaBeHCTB. PelieHne kBaapaTHbIX HepaBeHCTB. [locienoBaTenbHOCTH W Tporpeccuu. PexyppeHTHbIE
dbopMyIbl. 3a1a4u, perraeMple ¢ MOMOIIBIO TPOTPECCUH.
Uucna Ha KoopAMHATHOM npsAMou. [IpencraBnenue penieHU HEPAaBEHCTB M UX CHCTEM Ha KOOPAWHATHOM
npsmoii. @yakiuun u rpaduku. OcoOEHHOCTH PACMONIOKEHHUS B KOOPAMHATHOM MJIOCKOCTH TpaduKoB
HEKOTOPHIX (YHKIIMA B 3aBUCHMOCTH OT 3HAYCHMS MMApaMETPOB, BXOANINX B (OPMYIBI. 3aBHUCHUMOCTH
MEXy BETMYMHAMU.



Monyae 2. I'eomempuueckue 3a0auu 06a306020 yposHs.

TpeyroiabHUKH, YETHIPEXYroJbHUKH. PaBEHCTBO TpPEyrojdbHUKOB, mopobue. DopMyisl IUIOLIAIH.
IIponopunonanbHble 0Tpe3KU. OKPYKHOCTU. YTIIbl: BHUCAHHbBIE U LICHTPAJIbHBIE.

Monyae 3. Peanvnana mamemamuxa.

ITIpouenter. CocraBiacHHE MAaTEMaTHYECKOW MOJEIN II0 YCIOBHIO 3aJadyd. TeKCTOBBIE 3aladd Ha
NpakTU4YecKuid pacuer. UreHue rpadMKoB U AuarpamMm. DJIEeMEHTHl KOMOMHATOPUKH, CTATUCTHKH U TEOPUHU
BEPOSATHOCTEN. BrIpaskeHne BeIMUUHbI U3 POPMYJIBI.

3aoanusn noevluenHO20 YPOEHA CTI0HCHOCHU.

[IpeoOpa3oBanust anreOpanuecKux BBIPAKCHUN. YpaBHEHUs, HEPABEHCTBA, CHCTeMbl. VccrienoBanue
¢ynkuun u nocrpoenue rpaduxa. KycouHo-zamanuele ¢yHkuuu. Iloctpoenue rpadukoB ¢ MoIyJeMm.
3amaun Ha JBWOKEHHUE. 3a/a4d Ha cMecH, ciuiaBbl. CIOXKHBIC MPOIEHTHL. 3a/layd Ha COBMECTHYIO paloTy.
3amaHusl C IapaMeTpoM: HcciefoBaHUE TIpapuKoB (GYHKLUMH, pELIeHHe ypaBHEHMH M HEPaBEHCTB C
IapaMeTpoM. 3HAaKM KOpPHEM KBaJpaTHOro TpexuseHa. PacnosiokeHne KOpHEH KBaJpaTHOIO TPEXUJIEHA.
[Tapamertpsl a, b, ¢ 1 KOpHU KBapaTHOrO TpexwieHa. ['eomeTpuueckue 3a1auu.

Hmozo60e 3anamue. IIpoBeieHne NTOrOBOro KOHTPOJIBHOIO TECTA



Kaneﬂnapﬂo-TeMaanecxoe IVIAHUPOBAaHUE

sam Ne 3ansTHs B Tema 3aHsTHs Hara
ST Teme [Inan ®dakt
Monayas 1. Anredpandeckue 3aganusi 6a3oBoro ypoBHs (13 yacoB)
Botuucnenus (2 uaca)
1 1 OObIKHOBEHHBIE U JecsITHUHBIE 1poOu. CTaHIapTHBIN BU]T
qucia.
2 2 Tpenuposounvie sapuanmol. CamocmosmenvHas paboma.
Ypasnenusn u nepasencmea (3 uaca)
3 1 JluneliHbIe U KBaJpaTHBIC YPaBHEHHUS.
4 2 Jluneiinble U KBaJpaTHbIe HepaBeHCTBA. CHCTEMBI HEPABEHCTB.
5 3 Tpenuposounvie sapuanmol. CamocmosmenvHas paboma.
Koopounammnasn npamas. I'pagpuxu (3 uaca)
6 1 Uucna Ha koopauHaTHOU npsiMoid. [IpencraBienue pemeHuii
HEPaBEHCTB U UX CUCTEM Ha KOOPAWHATHOH MPSMOH.
7 1 I'paduku GyHKIMIA 1 UX CBOICTBA.
8 2 Tpenuposounvie éapuanmel. CamocmosmenvHas paboma.
Anzeopauueckue sviparxcenus(2 uaca)
9 1 MHuorounensl. Anredpanueckue Apoou, cteneHu. Jlomyctumoie
3HAYEHUS TIEPEMEHHOM.
10 2 Tpenuposounvie éapuanmel. Camocmosamenvras paboma.
Ilocneoosamenvrnocmu (2 uaca)
11 1 Hucnosele nocinenoBaresibHOCTH. [Iporpeccun.
12 2 Tpenuposounvie éapuanmel. CamocmosmenvHas paboma.

13 1 Oboowarowuti mecm mooyns «Aneedpa» 6a306020 yposHsi.
Monayas 2. 'eomerpuyeckue 3aqaun 6azoBoro ypoHsi (6 yacoB)
Iloocuem y2noe(2 uaca)

14 1 Tpeyronbsauk. YeTbipexyroabHUK. OKpY>KHOCTb.
15 2 Tpenuposounvie éapuanmel. CamocmosmenvHas paboma.
IThowaou guzyp (2 uaca)
16 1 YerbipexyroapbHuku. TpeyroabHuK. OKpYKHOCTb U KPYT.
17 2 Tpenuposounvie sapuanmsi. Camocmosmenvras paboma.
Buioop eepuvix ymeeporcoenuii(1 uac)
18 1 TpeHupoBoYHbIE 3aJaHMSL.
19 1 Obodwarowuti mecm mooyns «I eomempusny 6a306020 YposHsi.
Monyasb 3. PeaabHasi MaTemaTnka (6 4acoB)
TI'paghuxu u ouazpammot. Texcmoswie 3a0auu (3 uaca)
20 1 Urenue rpadMKOB U TUarpamMmm.
21 2 TexcToBbI€ 3a1aUM HA IPAKTUYECKHUM pacyer.
22 3 Tpenuposounvie éapuanmel. CamocmosmenvHas paboma.
Peanvnas nnanumempus. Teopus eepoamuocmeii (2 uaca)
23 1 Pemenue 3a1a4 npakTHUECKON HAIIPABIEHHOCTH.
24 2 DneMeHTbl KOMOMHATOPUKU U TEOPUHU BEPOSTHOCTEH.
25 1 Oboowarowuti mecm mooyis « Peanvhas mamemamuray.

Moayan 1 u 2. 3agaHusi NOBBINIEHHOTO YPOBHSA cj10:kHOCTH (6 4acoB)




3aH Ne 31};;;24;{ B Tema 3anaTus flara
ST [Inan (OF)¥)
26 1 [IpeoOpa3zoBanus anredpanuecKux BoIPAKESHHH.
27 2 VYpaBHEHMsI, HEPABEHCTBA, CUCTEMBI.
28 3 HccnenoBanue GpyHKIMU ¥ MOocTpoeHue rpaduka. 3aaHus ¢

apaMeTpoM.
29 4 TexcroBble 3a1a4m.
30 5 I'eomerpuueckue 3agaun
31 6 I'eomerpuueckue 3agaun

HUrorosoe 3ansiTue (3uaca)

32- 1-3 Hmoeoswiii mecm

35
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. JI.C.Atanacsu u ap. «['eometpus 7 — 9» Yuebnuk. M. : [Ipocenienue

. H.b. MensuukoBa. ['eomerpus 7, 8, 9. KourponsHbie pabotsl. M.: Dk3amen, 2014
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0. [TpoGnembr peammzanmun GI'OC npu oOydeHMH MaTeMaTHKE B OCHOBHOW M crapiiei
001eobpazoBaTelbHON 1TKOJIe: MOHOTrpadus / KoiekTuB aBTopoB: MBantok M.E., Jlunununa
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http://www.gotovkege.ru.html
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