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MNOACHUTEJIbHAS 3AIINCKA

[Ipennaraemass pabouass mporpamma Kypca IpelHa3HaueHa I ydamuxcs 8§ Kiacca H
paccuntana Ha 1 roa. B mpouecce 3aHATUN HIKOIBHUKH UMEIOT BO3MOXXHOCTb IIOBTOPUTH BECh
HEOOXOUMBINA TEOPETHUUECKUN MaTepuai, JTUKBUIUPOBATh yuyeOHbIe MPoOesbl U YriIyOUTh CBOU
3HAHUS 110 BCEM TeMaM Kypca MaTeMaTHKH Yepe3 CUCTEMY Pa3HOYPOBHEBBIX TECTOBBIX 3aJJaHUU.
[TuceMeHHBIN PK3aMEH MO0 MaTeMaTHUKE 3a KypC OCHOBHOM IIKOJIBbI SIBJISETCS 00S3aTeIbHBIM IS
BBIIMTYCKHUKOB 9-X KJIaCCOB. DK3aMeH MpEIoiIaraeT MpoBEepKy YCBOSHHs MaTepuaia Ha 6a30BOM
Y TIOBBIIIICHHOM YPOBHSIX.

[IpuHIMIIMANBHBI TOAX0 K U3y4eHHIO Kypca «IIpukiagHas maTemMaTHKa» COCTOUT B TOM, 4TO
JUId 3aHATHH 110 MaTeMaTHKe Ipejularalorcs HeOoJbline (pparMeHThl, paccuMTaHHble Ha 2-3
YpOKa, OTHOCSAIUMECS K pa3iIM4yHBIM pasfesiaM IIKOJIBbHOW Mmarematuku. Kaxnoe 3ansrtue, a
TaKXe BCE OHU B LIEJIOM HalpaBJIEHbl HA TO, YTOOBI Pa3BUTh UHTEPEC IIKOJIBHUKOB K IPEAMETY,
MIO3HAKOMHUTb UX C HOBBIMU HJESIMH M METOJIaMH, PaCIIMPUTh MPEACTaBICHUE 00 N3y4aeMOM B
OCHOBHOM KypcC€ MaTepHaile.

BBenércst oTkphITast, 00BEKTHBHAS HE3aBUCHMAs TPOLIEIypa OLICHUBAHUS YIEOHBIX JOCTHKCHUH
0o0y4aromuxcsi, pe3yJabTaTbl KOTOPOH OyayT CIOCOOCTBOBaTh OCO3HAHHOMY — BBIOODY
JaTbHEHIIEro MyTH IONy4eHus: oOpa3oBaHMs; Pa3BHBAET MBIILICHUE M HCCIIEIOBATEIbCKHE
3HaHus oOydaromuxcs; (Gopmupyer 06a3y OONIMX YHHBEPCAIBHBIX IMPHEMOB M IOAXOJOB K
PELICHUIO 3aJaHUH COOTBETCTBYIOIINX THIIOB.

Kypc HanpaBiieH Ha IOATOTOBKY ydaluXcs K cjaue sK3aMeHa 1o mareMatuke B popme OI'D.

Kypc npenycmarpuBaeT MOBTOPHOE PaCCMOTPEHUE TEOPETUYECKOrO MaTepHaja 1o MaTeMaTHKe,
O3TOMY HMeeT Oonblioe 001ieo0pa3oBaTenbHOE 3HAUYEHUE, CIIOCOOCTBYET —pa3BUTHUIO
JIOTHYECKOTO MBIIIJICHUsI, HAaMEeUaeT M WCIONB3YeT IEeNbId psJ METanpeIMETHBIX CBs3ed U
HampaBlIeH B TMEpPBYIO OdYepelb Ha YCTpaHEHUE «IIpoOenoB» B 0a30BOW cocTaBisroIIEH
MaTeMaTHKH CHCTEMATU3aMI0 3HAHHIA IO OCHOBHBIM pa3zeiaM IIKOJIbHON IMPOTPAMMBI.

OnTtuManbHOM (OpPMON HOATOTOBKM K 3K3aMEHaM SIBJSIFOTCS 3aHSTUS, KOTOpPbIE IO3BOJISIOT
MOBTOPHUTH, PACIIUPUTH M YIIyOUTh M3y4aeMblii MaTepual MO HIKOJIBHOMY KypCy, pa3BUBAIOT
MBILIJIEHHE U MCCIIEJ0BATENbCKUE 3HAHUS yyalluXcsl; GOpMHUPYIOT 6a3y OOIMX YHHUBEpPCAIbHBIX
MIPUEMOB U TIOJIXOJI0OB K PEIICHUIO 33/1aHUN COOTBETCTBYIOIIMX THUIIOB.

Kypc opuentupoBan Ha QopmupoBanue ©0a30BOM MaTeMaTHUYeCKOM KOMIETEHTHOCTH U
CIOCOOCTBYET CO3/IaHUIO MOJIOKUTENFHON MOTHBAIIMH O0YUIECHHSI.

Ha 3anstusx npeanouturenbHee GopMbl pabOThI, PACHIMPSIONINE KIACCHO-YPOUHYIO CHUCTEMY:
IIPAKTUKYM, CEMUHAP, TECTUPOBAHUE U JP.

Ha n3yuenne kypca «lIpukinagnas maremaTika» oTBoAuTcs 34 daca 1 gac B Hexedmo.
COAEPXAHUE OBYUYEHUS

1 610k Ausiredpa

Yucjia v BLIYMCIEHUS

KBaaparueiii kopeHbp u3 uucina. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecsaTuyHbie
MPUOJIMKEHUST UPPAITMOHATBHBIX uncell. CBOMCTBAa apu(METHUECKUX KBAIPATHBIX KOPHEH M UX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW W BBIYUCICHUAM. JleHCTBHTENbHBIC
qyucia.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHIapTHas 3aKiCh YUCIa.

Anredpanyeckue BbIPaKeHUs

KBazpaTHblil TpEXUIIEH, pa3I0kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.



Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BBIYUTAHUE, YMHOXKEHHE, JCJCHUE ajredpandeckux aApoOeil. PanmoHanbHble BBIpaXKEHUS M MX
peoOpazoBaHueE.

YpaBHeHusI U HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHM#, cBoIAIIMXCA K JIMHEWHBIM UM KBajapaTHbIM. IIpocreiimine npoGHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckas uHTEpHIpeTas YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHBbIMU. [IpuMepbl pemeHus CucTeM HENMHEWHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

UucnoBble HepaBeHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTh HepaBeHCTB. JIMHEWHbIE HepaBeHCTBAa C OJHOW mepeMeHHOH. CucreMsl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKIUH

[Tonstre Gynkuunu. O6GMaCTh ONpPEEICHNUsS U MHOXKECTBO 3HaueHUi (yHKuu. CrnocoObl
3a1aHus QYHKIIHA.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumepsr rpadukon
GbyHKIMI, OTpa)karoluX peaabHble MPOILECCHI.

OYHKINH, ONMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIHOHATIbHBIE 3aBHCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = VX, y=|x|. Tpadudeckoe peureHme YPaBHEHUH U CUCTEM
YpPaBHEHUU.

Yerplpéxyronpauku. Ilapamnenorpamm, e€ro Ipu3HAakKu M CBOMCTBA. YacTHbBIE cCilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cCBoicTBa U Mpu3Haku. [IpsMoyrosibHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

2 6ok 'eomerpust

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyrosbHUKa.

[Tonobue TpeyronbHUKOB, KO3 uimeHT noaodus. [Ipusnaku nomoOus TPeyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUN PAKTHYECKUX 3a/]1a4.

CaolicTBa miomaae reoMerpuueckux ¢uryp. @opmyisl 1 IJIOUIAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIoMAAeH MoI00HBIX GUTyp.

Brruucnenue nioniaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTYaToil Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa mpu permeHUN HPaKTUYECKUX
3ajad.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIja MNpsSMOYIOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpAOW. YTIbl MEXKAY
XopAaMM UM CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYXHOCTSIM.



INTAHUPYEMBIE  PE3YJIbTATBI OCBOEHHSA  ITPOT'PAMMBI KYPCA
«IPUKJAJHAA MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUSI Mporpammbl kypca «llpukiiamnHas maTemaTHKa»
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOILIOMY W HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHMCKMX MATEMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KaIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro IpaB,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOTo oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIHbHO-ITHUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHWEM BaXHOCTH MATEeMaTHYECKOTro 00pa30oBaHUs Ha MPOTSHKEHUU BCer
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJMBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUA:

OpUEHTAIINEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl YeIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JIJIs1 Pa3BUTHUS [IUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKU U MaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM TPOCTEUIINMH HAaBBIKAMU
HCCIIeIOBATEIILCKON JIeITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUSI B HWHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPyroro 4eloBeKa;

7) IK0JI0rMYecKoe BOCIIMTaAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHE MaTEeMaTHYECKMX 3HAHHWM IS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCIIEACTBHIA ISl OKPYKAIOUIEH Ccpefbl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npoOJIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTb, B TOM YHCJIC YMCHUC YUYUTHLCA Y APYIrUux
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 OGT:GKTaX " ABJICHHUAX, B TOM YHCJIIC paHCC HCU3BCCTHLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAllMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBaTb INPUHMMAEMBIE DPELIEHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jjornueckue a1elcTBUA:

® BBIIBISATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC NMPU3HAKK MATEMAaTUYCCKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEICNCHUs MOHSITUH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KPUTEPUU ITPOBOJIMMOIO aHAJIU3A;

® BOCIPHHHMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, AMHIYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUHS B (paKTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPXKACHHUSX, MpelaraTh KPUTEPUU JUTSl BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUN;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

e pa3duparh JI0Ka3aTeIbCTBA MATEMAaTUYECKHX YTBEPXKACHHH (MpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITENTEHO HECJIOXKHbBIE J0Ka3aTenbCTBA
MaTeMaTH4ecKux (HakToOB, BHICTpAaUBaTh apPryMEHTALUIO, MPUBOAMUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
penieHus, BEIONpaTh HanOoJIee MOIXOANIUN ¢ yIETOM CaMOCTOATEIFHO BBIJCIICHHBIX
KpUTEPUEB).

ba3zoBble ucciieoBare/ibCKue A1eMCTBUA:

® JWCIOJIb30BaTh  BOMPOCHI  KAaK  HWCCIEAOBATEIbCKUHA  WHCTPYMEHT  TIO3HAHUA,
dbopMynupoBaTh BOTIPOCHI, bukcupyromme MPOTUBOPEYHE, npoOiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE H JlaHHOe, (OpPMHpOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINIO, MHEHUE;

® TMPOBOJUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE WCCIIEIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CcamMOCTOATENHbHO (opMyaupoBaTh OOOOIIEHWS W  BBIBOJALI IO  pe3yjabTaTaMm
MpOBEEHHOTO HAOIIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA,

® POTHO3UPOBATH BOZMOXKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEITOIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.



PatGora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HH(POpMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh opMy MpecTaBiieHus UHPOPMALIUK U WIUTIOCTPUPOBATH pelIaeMble 3a7aun
CXEeMaMH, IuarpaMMaMH, HHOU rpapuKoi U MX KOMOMHAIIMSIMH,

OLICHUBATh HAJAEKHOCTh MH(POPMAIUH 10 KPUTEPUSAM, MPEJIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHS B YCTHBIX M
INUCbMEHHBIX TEKCTaXx, 1aBaTh MOSCHEHMS 110 XOAY PeLIeHUs 3a/la4d, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOMPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BBICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYKIEHHUSI C CYXACHHUAMHU JPYIMX YYaCTHHUKOB JHAJIOra,
0oOHapyKUBaTh pa3INyune U CXOJACTBO MO3ULMI, B KOPPEKTHOH Gopme popMynupoBaTh
pa3HOIJIacHsl, CBOM BO3PAKEHMUS;

HpPEICTaBIATh PEe3ybTaThl PeIICHHs 3a/1aul, FKCIEPUMEHTA, UCCIIEJOBaHuUs, POEKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad IpEe3CHTAlUU U
0COOEHHOCTEHN ayAuTOpUY;

MOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMAaHJHOW M WHAWBHUYaJbHOM pabOTHI
IIPU peIIeHNU y4eOHbIX MaTeMaTHUECKUX 3aj1ay;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padboOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTaTr paboThl, 00001aTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TpyHIHoBBIX (opmax paldoThl (0OCYXkAEHHS, OOMEH MHEHMSIMH,
MO3rOBBI€ IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH
CBOMU JICWCTBUS C JPYTMMH 4YI€HAMH KOMaH/bl, OLIEHUBAaTh KaueCTBO CBOETro BKJaJa B
00N MPOYKT MO KPUTEPUSIM, CPOPMYINPOBAHHBIM YUaCTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pelIeHUs 3ajayd (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHuss ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C Y4ETOM
HOBOW MH(pOpMaInu.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYeCKOU 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPHU PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3YJIbTaTa JEATEIbHOCTH MOCTABICHHON IEIH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEHOCTHKEHMS IIeJId, HAXOIUTh OLIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

IIpeamernbie(anredpa):

1) ymenue paboTaTh ¢ MaTreMaTHYeCKMM TEKCTOM (CTPYKTYpUPOBAaHHE, W3BJICUCHUE
HeoOXxoauMol MH(pOpMalMK), TOYHO U TIPaMOTHO BBIPaXAaTh CBOM MBICIM B YCTHOH U
IIMCbMEHHOW PEuH, NPUMEHSAS MAaTEMaTHUECKYI0 TEPMUHOJIOTMIO M CHMBOJIMKY, MCIOJIb30BaTh
pasJInyHbIC SA3bIKM MATEMAaTHKHU (CIIOBECHBIM, CUMBOJMYECKUH, rpaduuecKuii), 000CHOBBIBAThH
CYXJIEHUS, IPOBOIUTH KJIACCH(PHUKAIHIO, JOKA3hIBATh MATEMAaTHUECKUE YTBEPKIACHUS;

2) BiajgeHue 0a30BBIM IMOHSATUHWHBIM anapaToM: MMETh IPEACTABJICHHE O YHCIE, BIIaJIcHUE
CUMBOJIBHBIM SI3BIKOM  alreOphl, 3HAHWE JJIEMEHTAPHBIX (YHKIIMOHATBHBIX 3aBUCUMOCTEH,
dbopMHpOBaHHE TPEACTABICHHA O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHPE U O
pa3IUYHBIX CcHoco0ax MX H3y4eHHs, 00 OCOOCHHOCTSAX BBIBOJIOB M IPOTHO30B, HOCAIIUX
BEPOSTHOCTHBIN XapaKTep;

3) yMeHuEe BBHINOJHATH anreOpanyeckue MpeoOpa3oBaHUs pPAMOHAIBHBIX BBIPAKEHUH,
MPUMEHATh MX JJIA PEIICHUS Y4eOHBIX; MAaTEMaTHYECKUX 3a7ad M 3a/lad, BO3HUKAIOIINX B
CMEXHBIX YUeOHBIX IIPEeIMETaX;

4) yMeHHEe TOJB30BATHCS MATEMaTHUYECKUMH (QOPMYIaMHU W CaMOCTOSITEIIbHO COCTaBIISThH
(dopMynbl 3aBUCUMOCTEHl MEXJy BEJIMYMHAMH Ha OCHOBE OOOOIIEHHS YAacCTHBIX CIy4aeB M
JKCIIEPUMEHTA;

5) YMCHHEC pClIaTh JIMHEIHBIC YpaBHCHHA W HCEPABCHCTBA, a TAKKC NPUBOAMMBIC K HHUM
YpaBHCHU:, HCPABCHCTBA, CUCTCMbI; IPUMCHATH rpa(bnqecm/le MMpeaACTaBJICHUA JId PCHICHUA U
HCCICIOBaHUA ypaBHCHHﬁ, HCPABCHCTB, CUCTEM; IIPUMCHATH MMOJTYYCHHBIC YMCHUA JIA PCIICHUA
3ala4 U3 MaTCMATUKHU, CMCKHBIX MTPEAMETOB, ITPAKTUKH,

6) OBJaICHUE CUCTEMOM (PYHKITMOHAIBHBIX TOHITHH, PYHKITMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM,
YMEHHE CTPOUTh Tpaduku (PyHKINN, ONMUCHIBATh UX CBOMCTBA, UCHOIH30BaTh (PYHKIIMOHATHHO-
rpaguyecKkrue MpeCTaBICHUS /Ui OMHMCAHMS W aHalM3a MaTeMaTUYeCKHX 3a71ad U pealbHBIX
3aBHCHUMOCTE;

7) YMCHHC IPUMCHATHL HU3YUYCHHBIC IMMOHATHUA, PC3YJIbTATBI U MCETOJbI IIPHU PCIICHHUU 3a4av U3
PAa3sIMYHBIX Pa3acioB KypCa, B TOM UYHUCIC 3aJad, HC CBOAAIINXCA K HCEIMOCPCIACTBCHHOMY
MMPUMCHCHUIO U3BCCTHLIX aJITOPUTMOB.

IIpeamerHbie(reomerpus):

1) oBnameHue 0a30BBIM TMOHATHUMHBIM ammapaToM IO OCHOBHBIM pa3fieflaM COJEpKaHUs;
MpeJICTaBICHHEe 00 OCHOBHBIX H3Yy4aeMbIX MOHATUAX (YHCIO, reoMeTpudeckas ¢urypa) kak
BOXHEMIINX MaTEMAaTHUYECKUX MOJENSX, IO3BOJISIOIIMX OINKUCHIBAaTh W HU3ydaTb pEaJIbHBIC
MIPOLIECCHI U SIBJICHUS,

2) ymeHue paboTaTh ¢ TEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh

HCO6XOI[I/IMYIO I/IH(I)OpMaI_II/IIO), TOYHO U TIPaMOTHO BbIPpAKAThb CBOW MBICIIM B YCTHOI>'I n
MMMCHbMEHHOM pe€un C TPHUMCHCHUEM MaTeMaTHIeCKOM TEPMHUHOJIOTUKM W  CHUMBOJIMKH,
HCIIOJIB30BATh PA3JIMYHBIC SA3BIKK MAaTCMAaTUKH, MNPOBOIAWUTH KJ'IaCCI/I(I)I/IKaI_II/II/I, JJOTHYCCKUC
OGOCHOBaHI/Iﬂ, JoKa3aTeJIbCTBa MAaTEMATHYCCKUX YTBep)I(I[eHPlﬁ;

3) OBJIaZICHUC HABbIKaMU YCTHBIX, IMCbMCHHBIX, MHCTPYMCHTAJIbHBIX BBI‘IHCHGHHﬁ;

4) OBJIAZICHUC T'COMCTPHUICCKUM SA3BIKOM, YMCHUC UCIIOJIB30BATh CT'0 IJI OIMMMCAHUA



IIPEAMETOB OKPYKAIOLIEr0 MUPA, Pa3BUTHE IIPOCTPAHCTBEHHBIX IIPEICTABICHUN U
M300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB T€OMETPUUECKUX IIOCTPOEHUI;

5) ycBoeHHE CUCTEeMAaTHYECKUX 3HAHUM O IJIOCKMX (urypax M HUX CBOMCTBaX, a TaKXKe Ha
HarJISIIHOM  YPOBHE — O TNPOCTEHIIMX MPOCTPAHCTBEHHBIX TeNaX, YyMEHHE MPUMEHSThH
CUCTEeMAaTUYECKUE 3HAHUS O HUX JUISl PELICHUs] TEOMETPUUECKUX U MPAKTUUECKHUX 33]1aY;

6) yMeHHE H3MEpPATh JUIMHBl OTPE3KOB, BEIMYMHBI YIJIOB, MCIOJNB30BaTh (OPMYIBI IS
HAXOKJCHUS IEPUMETPOB U IIOIIA/IeH T€OMETPUIECKUX (PHUTYP;

7) YMCHHUEC IMPUMCHATH HN3YUCHHBIC IIOHATHA, PE3YJbTaTbl, MCTOABI JJId PCIICHHUA 3aJad
MMPAKTUYCCKOI'0 XapakKTepa U 3ada4 HU3 CMCKHbBIX JUCHUINIMH C HCIHOJB30BAHUC IIPU
H€O6XOI[I/IMOCTI/I CIIPpaBOYHBIX MAaTCpUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

HTorom naHHOI MPOrpaMMBI SIBIIIETCS KOHTpOsIbHAs paboTa B popme OI'D o maremaTuke.

TEMATHYECKOE IINTAHUPOBAHHUE

KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumMmeHnoBanue
Ne (uudpossbie)
pa3jiesioB U TeM KonTpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NMpPOrpaMmblI padoThI padoThI
pecypcsbl
i?rzi;:g;‘;emne bubmuorexa [JOK
! ZIl)BHeHI/IH ’He aBEH- 3 Peury OT'9
CTBa U UX CUCTEMBI
bu6mmoreka [JOK
5 goczp;?ne rpauKoB 3 Pemmry OT'D
YHIEH PO
VTibl, TPEYroIbHUKH bubmmorexa OK
3 quBI, e)r() y; BHUKU ' 1 . Pemry OIS
pexyrox POII
bu6mmoreka [JOK
4 Ilnomamu duryp 2 Pemy OI'D
POII
®urypsl Ha KBaJpaTHOU bubmmorexa [OK
5 P AP 2 1 Pemry OT'D
penieTKe POII
OBIIEE KOJIMYECTBO 34 9 0
YACOB I10 ITPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

Ne | Tema ypoka KounyecTBO 4acoB Hara
n/n
Bcero | KonTpoabHnsie | [IpakTuyeckue | mian | ¢pakr
padoThI padoThI

1. | Yopouenue anredpandeckux 1
BBIPAKCHU.

2. | YopoieHue aareOpandecKkux 1
BBIPAKCHU.

3. | Yopoienue anredpandeckux 1
BbIpaxxeHuil. CamocTosTenpHas pabota

4. | Pemenue ypaBHEHUH. 1

5. | Pemenue ypaBaenwuii. CamoctosrenbHas | 1
paborta

6. | Pemenue cuctem ypaBHEHHIA. 1

7. | Pemenue HepaBencts. TectupoBanue 1

8. | Pemenue HepaBeHCTB. 1

9. | Pemenue cuctem HEpaBEHCTB. 1

10. | 3agaum Ha ABMKEHHE. 1

11. | 3agaun Ha paboty. CamocTosATeNnbHas 1
pabora

12. | 3agaum Ha crIaBBl M PaCTBOPBI. 1

13. | Pasusbie 3agaun. CamocTosITeNbHAs 1
paborta

14. | [loctpoenue rpaduKoB. 1

15. | KonrponbHas pabota «Pemenue 1 1
anreOpanvecKux 3a1aqa»

16. | Yrenue u moctpoeHue rpaduKos. 1

17. | Yrenue u moctpoeHue rpaduKos. 1

18. | Yrue1. TectupoBanue 1

19. | Pemenue 3aa4 mo TemMe «YTIIbD». 1

20. | TpeyroabHHMKH 0OLIETO BUJA. 1

21. | PaBHOOEIPEHHBIN TPEYTOJIbHUK. 1

TectupoBanue




22. | IIpAMOYTONBHBIN TPEYTrOJbHUK.

23. | [Tapammenorpamm. 1
24. | Pemenue 3aaa4 1o Teme 1
«[lapamrenorpammy». CamocTosITeIbHAS

pabora
25. | Pomo0. 1
26. | Pemenue 3amay mo reme «PomMO». 1
CamocrositenpHas pabora
27. | Tpaneuus. 1
28 | Pemenue 3amau o teme «Tparmenmsy. 1
29 | Inomaau ¢uryp. TectupoBanue 1
30. | Imomanu duryp. 1
31. | durypsl Ha KBaIpaTHOI pelieTke. 1
CamocrositenpHas padora
32 | ®urypsl Ha KBaJpaTHOU PEIETKE. 1
33 | AtrectannoHHas paboTa(KOHTPOJIbHAS 1
pabora)
34 | UroroBoe 3aHsTHE
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME




YYEBHO-METONYECKOE OBECIIEYHEHHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 VUEHUKA

* Marematuka. Anre0pa: 7-i kimacc: 0a30BbIi YpOBEHb: yueOHUK, 7 kiacc/ Makaperue 10.H.,
Munatok H.I'., HemikoB K.W. u apyrue; nox pexn. TensikoBckoro C.A., AKIMOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemnieHue»

* Maremaruka. Anre0pa: 8-if kitacc: 0a30BbIl YpOBEHb: yueOHUK, 8 kiaacc/ Makaperues 10.H.,
Munatok H.I'., HemikoB K.W. u apyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3natenpcTBO «IIpocBemnieHue»

» AnreOpa, 8 kinacc/ Hukonbckuit C.M., [ToranoB M.K., Pemernukos H.H. u npyrue,
AknmonepHoe obmectBo «M3naTenbcTBo «IIpocBemnienne»

* ['eometpus, 7-9 xknaccol/ Atanacss JI.C., byrysos B.®., Kagomues C.b. u npyrue,

AknmonepHoe obmectBo «M3narenbcTBo «IIpocBerieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

* Matematuka. Anredpa: 7-i kiacc: 6a30Bblil ypoBeHb: yueOHHUK, 7 kiacc/ Makapbrues FO.H.,
Munarox H.I'., Hemikos K.W. u npyrue; nox pea. Tensxosckoro C.A., AKMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemienne

» MaremaTuka. Anredpa: 8-i kiacc: 6a30Bblil ypoBeHb: yueOHUK, 8 kiacc/ Makapbrue FO.H.,
Mungtox H.I'., Hemikos K.M. u npyrue; nox pexa. TensikoBckoro C.A., AKIMOHEPHOE
obmmectBo «M3narensctBoO «IIpocBerienne

» AnreOpa, 8 kiacc/ Hukonbckuit C.M., [ToranoB M.K., Pemernukos H.H. u npyrue,
AxuunonepHoe obmectBo «M3narenscTBo «IIpocemenuey

* 'eomerpus, 7-9 xknaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u npyrue,

Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenue»

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



POII
bubmunoreka LIOK

Pemry OI'D

YUYEBHOE OBOPYJAOBAHHUE
KommbrotepHast, MyJIbTUMEAMIHAS TEXHUKA.
YyeOHO-HArISIIHEBIE ITOCOOHUS.
JugaKTHuecKue mocoous
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